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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 Performn Criticality, Thennal, 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 arid 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 theYankee
Rowe 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
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4. Design Inputs

The sources for the design parameters are References 5.4 through 5.8. Reference 5.4 provides
information on molar masses; the assembly design, power history and operating parameters are
obtained from References 5.5 through 5.7; the cladding composition from References 5.8 and 5.9;
and a list of trace elements in the fuel is derived from Reference 5.10.

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
calculated isotopic concentrations from SCALE are only to three significant figures. Also, the
weight per mole of enriched uranium is approximated by the weight per mole of natural uranium
since the weight percent of enrichment is small.

Mole of natural uranium = 238 g,
6.02 x IO23 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 2.1.1, Reference 5.5). The initial
enrichment for all samples is 3.40 wt% 235U and the bumup ranges from 15.95 to 35.97 GWdIMTU.
The cooling time for the sample E6-C-f6 at 138.94 cm is 717 days and for the other samples is 281.5
days. Reference 5.5 indicates that the measured isotopic concentrations for 24tPu were back
calculated to a zero cooling time.

Assembly design parameters are presented in Table 4-2 (Section 2.1.1, Reference 5.5; p. 2-1,
Reference 5.6). The samples come from a special design, Westinghouse 17 x 18 assembly with an
empty cell in the center for a flux wire thimble. A diagram of the cross section of the Yankee Rowe
assembly is given in Figure 4-1. Since only 22 out of the 76 assemblies were equipped with the
thimble, it is assumed that the thimble is not present. The assembly is in effect a square 18 x 18
lattice without 18 of its outer cell positions, which accommodates cruciform blades. In the Yankee
Rowe core there are 76 square assemblies and 32 cruciform blades, of which 24 are Ag-In-Cd control
blades and 8 are zircaloy shims.

It is assumed that the controls blades are not inserted during Cycles I, 11 or IV, since accurate
information about the control blades composition and movement could not be obtained. However,
the zircaloy shims occupied some of the outer ring of control blade positions during each cycle.
Although the placement of the assembly during Cycle I is unknown, the placement during Cycles
II and IV are in the center of the core, so that the effect of the zircaloy shims would not be
significant. Therefore, it is assumed that samples from the assembly examined do not experience
the effects of the zircaloy shims. Furthermore, Cycle IV contained 72 assemblies enriched to 4.1 wt.
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% 235U; however, due to the limitations of the SAS2H module, it is assumed that all assemblies were
enriched to 3.4 wt % 2 .U (pp. 2-1 through 2-5, Reference 5.6).

The operating parameters in Table 4-3 include the uptime and downtime, cumulative bumups,
specific powers, and average cycle boron concentrations (Table 2.1-2 and Appendix A, Reference
5.5). The temperatures of the fuel, cladding and moderator, and the moderator density are presented
in Table 4-4 (Table 2.1-2, Reference 5.5). The moderator density is obtained from Appendix A of
Reference 5.5 (pp. A-2 and A-3). Unfortunately, Reference 5.5 does not describe the operating data
in sufficient detail to determine its accuracy. However, Reference 5.6 (pp. 2-7 through 2-9) provides
diagrams of the power history and indicates that the assembly resided in the core during low power
testing prior to Cycle I, which are not indicated by Reference 5.5. Although the information in
Reference 5.6 is not in sufficient detail to allow accurate modeling, it does indicate that the operating
data obtained from Reference 5.5 may have been simplified.

The composition of the cladding, stainless steel 348, is presented in Table 4-5, and has a density of
8.03 g/cm3 (Table 8, p. 151, Reference 5.8; p. 46, Reference 5.9). However, SCALE 4.3 does not
recognize the isotope "XSTa, which is 0.012 wt % of natural tantalum. Since only one other isotope
of tantalum exists and the weight percent of 8'Ta is small, tantalum is approximated as consisting
of only ' 1Ta. A list of trace elements in the fuel used in updating cross sections during the depletion
analysis are presented in Table 4-6 and developed with consideration of elements used in Table I
of Reference 5.10. A generic set of light element weights for PWRs that is typically used in
depletion analyses is included in Table 4-7 (Table 17, Reference 5.7). 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/MTUQ2 or kgJMTU depending on the units
required in the analysis.

Measured isotopic concentrations are presented in Table 4-8 and are given in g1MTU (Table 2.1-3,
Reference 5.5). The measurements were performed as part of the Yankee Core Evaluation EYC)
Program, a three phase program that performed radiochemical analyses on fuel pellet samples.
Samples analyzed in this report are from Phase 3, which examined samples from an assembly that
was irradiated in Cycles 1, and IV. Note that the concentration of "Pu was back calculated to the
time of discharge, with a cooling time of zero days (pp. 2-10, Reference 5.5).
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Table 4-1. Spent Fuel Characteristic Parameters for Yankee Rowe PWR

Assembly Axial Enrichment, Burnup, Cooling Time,
and Rod Location wt % 25U GWdIMTU days
Number from Bottom

of Assembly,
cm

E6-C-f6 220.22 3.400 15.95 281.5

E6-C-f6 138.94 3.400 30.39 717.0

E6-C-f6 57.66 3.400 31.33 281.5

E6-C-f6 17.02 3.400 20.19 281.5

E6-SE-c2 138.94 3A00 32.03 281.5

E6-SE-c2 57.66 3A00 31.41 281.5

E6-SE-e4 .138.94 3.400 35.97 281.5

E6-SE-e4 57.66 3.400 35.26 281.5
Reference 5.5
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Table 4-2. Assembly Design Parameters for Yankee Rowe PR
Parameter

Core Data:
Number of Rods per Core
Uranium Fuel Loading, kg U

Data

23,142
20,908 -

Assembly General Data:
Designer
Type
Number of Fuel Rods
Number of Instrument Cells
Assembly Pitch, cm

Enrichment:
wt % 234U
Wt % 2U

wt%>'U
wt % 2U

Westinghouse
17 x 18
305
1
19.46

0.020
3.400
0.020
96.56

Fuel Rod Data:
Type of Fuel Pellet U0 2
Pellet Density, g/cm3 10.18
Rod Pitch, cm 1.072
Rod Outside Diameter (OD), cm 0.864
Rod Inside Diameter (ID), cm 0.757
Pellet Diameter, cm 0.747
Active Fuel Length, cm 230.05'
Clad Material SS-348

'The active fuel length was given as 90.57 inches in Reference 5.6 and converted to cm by the
following relation: I in. = 2.54 cm.
References 5.5 and 5.6
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Figure 4-1. Cross Section of Yankee Rowe Assembly

I L
X- Control Blade

-'

O O O O 00
0 0 0 0 C
0 0 0 0 C
0 0 0 0 C
0 0 0 0 C
() ( ( C

O O O O C

D O O O 
0 0 0 0 
0 0 0 0 

0000')( '

0 D O O O O

D O O O O

D O O O O

D 0H
D 0O

~~ooooo' r

_-

Flax Wire Posion

C-6
I O -- - -- 0

1 0000C
00000C

I0

D O 0
D O 0 C

DOOOOC
DOOOOC

-) (( CC e

J O OO 09D 0 0 0

D 000 0
w0000

~000 0
SE-c2

_ SE-e4
U U U U C

00000C
0 0 0 0 0 C
00000C
0 0 0 0 0 C

D O O C

DOOOOC

DOOOOC
D 0 O C
D O O 

D 0 O' 0 0
D O O 0p
D 0 00 &0

D 0 0 0 0 0
O O O O O O

_ . 1I 
0 Fuel Rod Locadfi

Reference 5.5



-

Waste Package Development Design Analysis

rtle: SAS2H Analysis of Radiochemical Assay Samples From Yankee Rowe PWR Reactor
Document Identifier: BOOOOOOOO-01717-0200-00143 REV 00 Page 11 of 28

Table 4-3. Operating Data for Yankee Rowe PWR

Sample Axial Location, Cycle I Cycle II Cycle TV
Identifier cm

Uptime, days all all 451.5 . 333.1 337.0

Downtime, days all all 129.0 370.0 See Table 4-1

Cumulative Burnup, E6-C-f6 220.22 5.90 10.23 15.95
GWd/MTU

E6-C-f6 138.94 12.53 22.78 30.39

E6-C-f6 57.66 13.29 23.54 31.33

E6-C-f6 17.02 8.19 14.54 20.19

E6-SE-c2 138.94 13.20 24.01 32.03

E6-SE-c2 57.66 13.33 23.30 31.A1

E6-SE-e4 138.94 14.83 26.97 35.97

E6-SE-e4 57.66 14.96 26.15 35.26

Specific Power, E6-C-f6 220.22 13.07 13.00 16.97
MW/MTU

E6-C-f6 138.94 27.74 30.79 22.57

E6-C-f6 57.66 29.44 29.86 24.01

E6-C-f6 17.02 18.14 19.07 16.76

E6-SE-c2 138.94 29.24 32A5 23.79

E6-SE-c2 57.66 29.51 29.93 . 24.07

E6-SE-e4 138.94 32.84 36.44 26.72

E6-SE-e4 57.66 33.13 33.60 27.02

Boron Concentration, I hour all 0 0 835

Ppm 2022 hours all 0 0 707

2022 hours all 0 0 33i

4044 hoiirs all 0 0 0
Reference 5.5
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* Table 44. Oprating Temperatures for Yankee Rowe PWR

Sample Aal Cycle I Cyde U Cycle IV Average
Identifier Location, cm H20

Density,
g/cm'

Moderator E6-C-f6 220.22 548 - 549 549 0.77017
Tcmnperature, K

Teprae E6-C-f6 138.94 541 541 540 0.78338

E6-C-f6 57.66 531 531 534 0.79733

E6-C-f6 17.02 527 527 531 0.80256

E6-SE-c2 138.94 . 541 541 540 0.78338

E6-SE-c2 57.66 531 531 534 0.79733

E6-SE-e4 138.94 541 541 540 0.78338

E6-SE-e4 57.66 531 531 534 0.79733

Cladding .E6-C-f6 220.22 558 559 561
Temperature, K

E6-C-f6 138.94 560 563 557

E6-C-f6 57.66 551 552 550

E6-C-f6 17.02 540 540 543

E6-SE-c2 138.94 560 563 557

E6-SE-c2 57.66 540 552 550

E6-SE-e4 138.94 560 563 557

E6-SE-e4 57.66 540. 552 550

Fuel E6-C-f6 220.22 755 755 800
Temperature, K

Te r. K E6-C-f6 138.94 894 915 848

E6-C-f6 57.66 885 889 847

E6-C-f6 17.02 788 796 777

E6-SE-c2 138.94 894 915 848

E6-SE-c2 57.66 885 889 847

E6-SE-e4 138.94 894 915 848

E6-SE-e4 57.66 885 889 847

Reference 5.5



Waste Package Development Design Analysis
Title: SAS2H Analysis of Radiochemical Assay Samples From Yankee Rowe PWR Reactor
Document Identifier: BOOOOOOOO-01717-0200-00143 REV 00 FPage 13 of 28

Table 4-5. Comp sition of SS-348

Material Weight Percent

C 0.08

Mn 2.00

P 0.045

S 0.030

Si 0.75

Cr 18.00

Ni 11.00

Cb 0.70

Ta 0.10

Co 0.20

Fe 67.095

References 5.8 and 5.9

Table 4-6. Nuclides Updated in SAS2H

83Kr ' 5Kr 89Y |9Sr 95Mo 93Zr

94Zr 94Nb 95zr 99Tc 1""Ru 103Rhi

105Rh -106Ru I5Pd O'Pd 'Ag '24Sb

'3Xe '32Xe 134 Cs 135Xe 135Cs 136Xe

136Ba 37Cs 139a 14Pr 143Pr 143Nd

'44Ce '4 5Nd "7 Nd 47 Pm . 47 Sm . 8pm

49Sm ' 50sm 15Sm 152sm 153Eu 354Eu

155Gd 155EU

Reference 5.10
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Table 4-7. Light Element Mass pr Unit of Fuel for a Typical PWR

Element kg/MIU

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 5.7

Table 4-8. Measured sotopic Concentrati ns (gIM J)

Sample E6-C-f6 E6-C-f6 E6-C-f6 E6-C-f6 E6-SE-c2 E6-SE-c2 E6-SE-e4 E6-SE-e4

Location, cm 220.22 138.94 57.66 17.02 138.94 57.66 138.94 57.66

Burnup, 15.95 30.39 31.33 20.19 32.03 31.41 35.97 35.26
GWd/MTU

2 U . 155 142 119 144 114 115 118 120

Z'U 19800 12600 11900 17200 11800 11900 9780 9840

2MU 2880 4080 4150 3300 4180 4090 4450 4440

2MU 949000 937000 935000 936000 935000 936000 933000 934000

2Pu 47.3 176 214 79.1 222 211 247 240

3 PU 5950 7870 8010 6600 7980 7680 6950 6820

Pu ft1120 2120 2260 1440 2370 2270 2570 2480

31'PU 663 1540 1640 915 1670 1580 1680 1620

UPU 80.3 346 398 145 422 400 552 529

Reference 5.5
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4.2 Criteria

The design of the waste package will depend on waste package configuration criticality analyses
performed using an acceptable disposal criticality analysis methodology. Criteria that relate to the
development and design of repository and engineered barrier components re derived from the
applicable requirements and planning documents. The Engineered Barrier Design Requirements
Document (EBDRD, Reference 5.13) provides requirements for engineered barrier segment design.
The Repository Design Requirements Document (RDRD, Reference 5.14) provides requirements
for repository design. The Controlled Design Assumptions Document (Reference 5.15) 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 It is assumed that the flux wire thimble was not present in the empty unit cell. The basis for
this assumption is that there were only 22 out of 76 assemblies equipped with a thimble and
data could not be obtained on the dimensions and composition of the thimble. Therefore, the
probability of the assembly containing the thimble is low and the thimble dimensions and
compositions would have had to be assumed. This assumption is used throughout Section
7.

4.3.2 It is assumed that effects from the zircaloy shims are negligible. The basis for this
assumption is that during Cycles II and IV the assembly was loaded in the center of the core
and the zircaloy shims were located in the outer ring of the cruciform positions, so that
effects of the zircaloy shims would not be experienced by the assembly during these cycles.
However, it is not known where the assembly resided during Cycle L which could have been
next to a zircaloy shim. This assumption is used throughout Section 7.

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 5.11 describes the SAS211 module of SCALE 4.3 that is used with the
44GROUPNDF5 cross section library to calculate the isotopic concentrations for the
specified burnup and cooling time. The computer code's spatially independent point
depletion model is appropriate for comparison with pellet sample measurements, and is used
within the range of validation, as described in Reference 5.12, 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 Yankee Rowe assemblies 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 used is SAS2H and the
cross sectional library is 44GROUPNDF5, abbreviated as 44GROUP. The 44GROUP cross section
library is recommended by Oak Ridge National Laboratory. Since SAS2H is only to be used for
isotopic depletion/generation, the 'parm=skipshipdata' option is used so that a shipping cask
shielding analysis is not performed. The title is arbitrary and should contain information that is
sample specific, while the lattice type is "latticecell" to reflect the array characteristic of the
assembly.

7.2 SCALE Input Data Block 4

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

The fuel mixture is specified as U0 2 with isotopic weight percentages from Table 4-2. The stack
density is calculated from the fuel dimensions and the initial uranium fuel loading, with the
following equation:

SfacOensfty = U log)2gu Equation 7-1
(NFR)( )(PDa.)2(Fue1Langth) *gU 2389U

Where:
StackDensity =Fuel Stack Density (gUO2/cm 3)
Uload = Initial Uranium Fuel Loading of the Entire Core (kgUO2 )
NFR = Number of Fuel Rods in the Entire Core
PDia. = Fuel Pellet Diameter (cm)
FuelLength = Active Fuel Length (cm)

The resulting stack density is 10.17 gUO2/cm3, compared to the pellet density of 10.18 gUO2 /cm3 .
Therefore, it is believed 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. Fuel temperatures for the samples
during each cycle are presented in Table 4-4 and the temperature during Cycle I is input for the fuel
temperature specification in data block 4. The other cycle fuel temperatures are input in data block
9. Isotopes which are selected as needing their cross sections updated during the depletion analysis
are included in the fuel mixture. A standard list of trace fuel elements is given in Table 4-6 and
defined in the fuel mixture to have a concentration of 10'20 atoms/barn-cm.

The cladding material is stainless steel 348 with a material composition given in Table 4-5 and a
temperature derived from Table 4-4 by averaging the cladding temperature over the three cycles.
The cladding temperatures used for each sample are presented in Table 7-1.

The moderator temperature, density and boron concentration are given in Tables 4-3 and 4-4. The
moderator is composed of HO and boron. The moderator temperature is determined by averaging
the temperature over the three cycles and is presented in Table 7-1. The boron is defined as an
arbitrary material with the moderator density and temperature, a volume fraction equal to a cycle
average boron concentration of 1 ppm, and a standard boron composition from the Standard
Composition Library designated as 5000. A boron concentration of 1 ppm is used to approximate
a zero boron concentration so that a boron concentration may be specified for Cycle IV in data block
9, Section 7.5. Included in Table 7-1 is the value of the average boron concentration for Cycle IV,
which is calculated by maintaining the cumulative boron concentration over time, as specified in
Table 4-3.

Table 7-1 Average Cladding ad Moderator Tempera res

Sample Location Cladding Moderator Cycle IV Boron
Temperature, K Temperature, K Concentration,

.__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ p p m
E6-C-f6 220.22 559 549 261

E6-C-f6 138.94 560 541 261

E6-C-f6 57.66 551 532 261

E6-C-f6 17.02 541 528 261

E6-SE-c2 138.94 560 541 261

E6-SE-c2 57.66 547 532 261

E6-SE-e4 138.94 560 541 261

E6-SE-e4 57.66 547 532 261
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7.3 SCALE Input Data Blocks 5 Through 7

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

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

In data block 7 the user defines general assembly data and determines the level of detail in which the
assembly is to be modeled. The number of fuel rods per assembly is given in Table 4-2 and the
length is calculated so that an assembly contains 1 MTU, using the following equation:

LenAth 1 270gU02 1O6 U Equation 7-2

.r (POD)2(PD.n)(NFR) 238gU 1MTE
4

Where:
Length = Length Required for an Assembly to Contain I MTU (cm)
POD = Fuel Pellet Diameter (cm)
PDen = Fuel Pellet Density (gUO2/cm3)
NFR = Number of Fuel Rods

Since measured isotopic concentrations are presented in grams of isotope per Metric Ton of Uranium
(MTU) and SCALE presents concentrations in grams of isotope per assembly, it is possible to alter
the length so that the assembly contains 1 MTU. This is possible since the 1-D transport calculation
is axially independent. Consequently, the length of the assembly does not impact the neutron flux
spectrum nor the nuclide cross sections. The resulting length for the Yankee Rowe assembly is
833.69 cm.

The assembly was irradiated for three cycles. It is determined that approximately 80 days per cross
section library is sufficient to accurately riiodel the change in nuclide cross sections with increasing
bumup, without over-burdening the SAS2H code. Therefore, the number of libraries per cycle are
specified as 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 4-7, while the number of zones is three which is
determined by the Path B model described in Section 7.4.
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7.4 SCALE Input Data Block 8

The Path B model for Yankee Rowe centralizes the empty cell in the center of the assembly, which
is surrounded by the homogenized fuel and moderator mixture, and finally, the moderator between
assemblies. It is noted that if information concerning the control blade insertion could have been
obtained, then the Path B model would incorporate structure to properly model control blade
insertion histories. The equations below are used to determine the number of fuel unit cells that
surround the empty unit cell, by conserving the fuel'to moderator volume ratio. All of the following
equations used to calculate the Path B model dimensions are derived. The results of the fuel-unit-
cell calculations are presented in Table 7-2, and the resulting Path B model dimensions are presented
in Table 7-3.

(L )(CUCMV)
M

(RI-( F(V
M

Equation 7-3

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

M (NFR)fRP2-(1 .)(COD)p[RP2' .
4

CUCMV=Rp2

Equation 7-4

Equation 7-5

Equation 7-6FV=(2 )(poD)2
4

MV,Rp2-( .)(COD)2
4

Equation 7-7

Where:
x = Number of Unit Fuel Cells per Empty Unit Cell
FIM = Fuel to Moderator Volume Ratio
NFR = Number of Fuel Rods
POD = Fuel Pellet Outer Diameter
RP = Rod Pitch
COD = Cladding Outer Diameter
CUCMV = Central Unit Cell Moderator Volume
FV = Fuel Volume of One Fuel Unit Cell
MV = Moderator Volume of One Fuel Unit Cell
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Once the number of fuel cells per empty unit cell is determined, the geometry of the Path B model
is calculated. Since the empty unit cel is centralized, the dimensions of the radius for the moderator
in the empty unit cell is calculated with the following equation:

RI= Equation 7-8

Where:
R = Radius of Central Moderator Zone

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 7-1 i which determine the
radii of the homogenized fuel zone and the outer moderator zone.

ARA=n(ORAR 2 -IRAR) Equation 7-9

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

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

R2= (X )P2+RI Equation 7-10

Where:
R2 = Radius of Homogenized Fuel and Moderator Zone

The mixture number of the homogenized fuel and moderator mixture must be specified as 50W. 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:
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R3 ' ANCJ 2 (NCeT(RP2)JR

Where:
R3 = Radius of Moderator Surrounding Assembly Zone
NCell = Number of Cells in Assembly
AP = Assembly Pitch

Equation 7-11

Table 7-2. Calculation of Fuel Unit Cell per Guide Tube Unit Cell

F/M CUCMV, cm2 FV, cm | MV, cm' x

0.7734 1.1492 0.4383 0.5629. 305

Table 7-3. Path B Model Dimensions

Radius, cm 0.6048 10.5799 10.9791

Composition 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 power, fuel irradiation
period, the length of downtime, the fraction of boron and moderator density, and the temperature
during the cycle may all be defined. The specific power is in units of MW/MTU while the
irradiation period and length of downtime are both defined in days and are given in Table 4-3. The
moderator density is assumed constant for all cycles and the boron fraction is determined by dividing
the cycle average boron concentration found in Table 7-1 by the boron concentration specified in
data block 4, Section 7.2. The individual cycle temperatures are given in Table 4-4. The boron
fraction is specified with the command 'bfrac=' and the temperature with 'temkcyc='.

Light elements and their effective weight, in kg per assembly, are entered in data block 10. Table
4-7 provides a generic set of light elements from a typical PWR and their weights, in kg per MTU.
Since the fuel length is altered so that there is 1 MTU per assembly the use of light elements with
weights of kg per MTU is appropriate.

Data blocks 11 through 15 describe parameters used in the radial shielding analysis of a shipping
cask and are not necessary in performing the depletion analyses. Data block 16 denotes the end of
the SCALE input.
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7.6 Comparison of Calculated and Measured Concentrations

Comparisons of corresponding calculated and measured concentrations are performed on a percent
difference basis.. The difference between the measured and the calculated value is divided by the
measured value to determine the accuracy of the SAS2H calculation. A positive percent difference
represents an over-prediction by the code, while a negative percent difference represents an under-
prediction by the code. The measured concentrations are given in Table 4-8, calculated
concentrations are presented in Table 7-4 and the percent differences are presented in Table 7-5.
Isotopic concentrations of 241Pu are obtained for a zero cooling time since the measured 241Pu
concentrations were back calculated to that time..

7.7 Results

SAS2H predicted isotopic concentrations are presented in Table 7-4. The calculated concentrations
are obtained through the methodology described in Sections 7.1 through 7.5, and with the input
parameters defined in Section 4.1. Calculated concentrations are compared with measured
concentrations as described in Section 7.6 to determine the accuracy of the SAS2H code. Results
of the comparison, in the form of percent differences, are presented in Table 7-5.

Table 7-4. Calculated Isotopic Concentrations (gMU)

Sample E6-C-f6 E6-C-f6 E6-C-f6 E6-C-f6 E6.SE-c2 E6-SE-c2 E6-SE-e4 E6-SE-e4

Location, cm 220.22 138.94 57.66 17.02 138.94 57.66 138.94 57.66

Burnup, 15.95 30.39 31.33 20.19 32.03 31AI 35.97 35.26
GWd/MTU

%4U . 1.54E2 1.25E2 1.22E2 1.45E2 1.20E2 1.22E2 1.13E2 1.14E2

235
u 1.98E4 1.2324 1.] 8E4 1.71E4 1.16E4 1.18E4 1.02E4 1.03E4

2MU 2.85E3 4.07E3 4.13E3 3.29E3 4.17E3 4.13E3 4.36E3 4.33E3

U 9.53E5 9.40E5 9.40E5 9.50E5 9.39E5 9.40E5 9.35E5 9.36E5

=PU$ 3.84EI 1.79E2 1.85E2 6.66EI 1.97E2 1.86E2 2.51 E2 2.38E2

239Pt 5.36E3 6.57E3 6.52E3 5.67E3 6.66E3 652E3 6.87E3 6.71 E3

ZSpU 1.18E3 2.36E3 2.41 E3 1.55E3 2.46E3 2.42E3 2.70E3 2.65E3

UMPU 6.24E2 1.53E3 1.56E3 8.81 E2 1.62E3 1.56E3 1.82E3 1.76E3

24PU 8.37EI 4.27E2 453E2 1.60E2 4.77E2 4.55E2 6.04E2 5.78E2
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Table 7-5. Percent Difference Between Measured and Calculated r ( 1 *ll O[

Sample E6-C-f6 E6C-f6 E6-C-f6 E6-C-f6 E6-SE-c2 E6-SE-c2 E6-SE-e4 E6-SE-e4

Location, cm 220.22 138.94 57.66 17.02 138.94 57.66 138.94 57.66

Burnup, 15.95 30.39 31.33 20.19 32.03 31.41 35.97 35.26
GWd/MTU

LU -0.65 -11.97 2.52 0.69 5.26 6.09 -4.24 -5.00

2M U 0.00 -2.38 -0.84 -0.58 -1.69 -0.84 4.29 4.67

LUU -1.04 -0.25 -0.48 -0.30 -0.24 0.98 -2.02 -2.48

mwu 0.42 0.32 0.53 1.50 0.43 0.43 0.21 0.21

-18.82 1.70 -13.55 -15.80 -11.26 -11.85 1.62 -0.83

"IPu -9.92 -16.52 -18.60 -14.09 -1654 -15.10 -1.15 -1.61

"Pu 5.36 11.32 6.64 7.64 3.80 6.61 5.06 6.85

U"Pu -5.88 -0.65 -4.88 -3.72 -2.99 -1.27 8.33 8.64

2PU 4.23 23AI 13.82 10.34 13.03 13.75 9.42 9.26
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8. Conclusions

The accuracy in which the SAS2H module is able to predict isotopic concentrations is indicated by
the percent differences presented in Table 7-5. Inspection of such results reveals that generally the
isotopes of 23 Pu and 239Pu are under-predicted, while the isotopes of "ON and 242Pu are over-
predicted. Due to the lack of detail concerning the operation of Yankee Rowe Cycles I through IV,
it is difficult to determine the causes for the under or over-prediction of such isotopes. Percent
differences from this analysis are compared with results from Reference 5.5, in which similar
calculations were performed with a previous version of SCALE and the 27burnuplib cross section
library. The concentrations calculated in Reference 5.5 for the most part agree with the
concentrations calculated in this analysis; however, significant differences are seen for the plutonium
isotopes. Since there are few differences between the model in Reference 5.5 and the model
contained within, it is believed that the discrepancy between calculated concentrations for plutonium
isotopes is caused by a change in the cross section library.

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 percent differences reveal that the SAS2H module of SCALE is adequate in predicting
isotopic concentrations for Yankee Rowe assemblies, using the modeling methodology presented.
The lack of detailed assembly design and operating data requires approximations that are believed
to cause the inconsistencies between the calculated and measured concentrations. It is believed that
improvements in the model for Yankee Rowe are possible with sample specific operating conditions,

* and detailed information concerning the cruciform control blades. More detailed operating data
would be expected to improve the accuracy of the calculated concentrations in relation to the
corresponding measurements. It is recommended that future analyses use more detailed data if
possible.
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9. Attachments

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

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

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

the final ORIGEN calculation of the SAS2H depletion calculation.
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ye6cf6h I.input
=sash panwnskipshpdaua
Yankee Rowe sample E6C-i-l. 220.22 cm 15.95 gwd/MTU. Jul 97
''' 'i e of'''' ''-p-----.....

mixtumreOr ucl-pia unit-ccll:

I fuelpin-cl gemery:

squanpiLch 1.072 0.747 1 3 0.S64 2 0.757 0 end

44group IaiceceU

uo2 I den=1O.1 1 755
922340.020922353.40922360020922319656 end

kr-S3 1 0 120755 end
cr-S5 I 0 1-20755 end
y S9 10 1.20 755 end
sr-90 1 0 1-20755 end
xr-93 1 0 1-20 755 end
zr-94 I 0 1.20 755 end
xr-95 1 0 1-20 755 end
nb-94 1 0 1-20 755 end
rno-95 1 0 120 755 end
tc-99 1 0 1-20 755 end
ru-101 1 0 120 755 end
ru 06 1 0120 75S end
rh-103 1 0 120 755 end
rh 105 1 01.20755 end
pd-105 101-20755 end
pd.10S 101-20755 end
ag09 1 01-20 755 end
sb-124 101-20 75S end
xe.131 1 01.20755 end
xe-132 101-20 755 end
xe.135 101-20755 end
xe-136 1 01-20 755 end
cs.134 10 1-20 755 end
cs-135 101-20755 end
cs 37 10120755 end
ba-136 101-20 755 end
Ia-139 1 0 1-20 755 end
pr 41 101.20755 end
pr-143 I 01-20755 end
ce 44 1 0 1-20 755 end
nd-143 IO 1.20735 end
nd-145 101 -20 755 end
nd 147 1 0 1.20 755 end
pm-147 101-20 755 end
pm-148 101-20 755 end
sm-147 1 0 1-20 755 end
sm-149 1 0 120755 end
sm-150 1 0 1-20 755 end
sm-151 101-20755 end
sm.152 101-20 755 end
eu-153 10120 755 end

'eu.154 101-20755 end
eu-155 10120 755 end
gd-l55 10 1.20 755 end

arbm-ss348 8.0311 00060120.08250552.0 15031 0.045
16000 0.030 14000 0.75 24000 1.0 23000 11.0 41093 0.7
73181 0.1 27059 0.2 26000 67.095 2 1 559 end

h2o 3 den-0.77017 1 549 end
rbm-bormod 0.77017 1 1 005000 1003 .Oe-6 549 end

' 261 ppm boron (wt) in moderator for Core 
. ..........................
cad comp

assembly und cycle parneters:

npin/asm=305 filngdi=133.69 ncycks.3 nil~cyc=5
printlevei=5 ightel=9 inpkevel numzat=3 end
3 0.604S 500 10.5799 3 10.9791
power=I3.07burn-451.5 down=I29 end
power-13.00bum-333.1 own=370 end
power=16.97 burn=337 down=2S1.5 . bfr=261
temkcyc=S00 end

o 135.0 cr5.9 mn0.33
fe 13.0 o 0.075 i 9.9
zr 221.0 nb 0.71 s 3.6

end



Attachment : BOOOOOOO-01717-0200-00143 REV 00 Page 1-2 of 8

ye6cf6h3.input
wsas2h parm-skipshipdai
Yxncc Rowe sample E6-Cf6-3. 138.94 cm 30.39 wMTU, July 97

* fuel-pin-cel geomury.

squarpitch 1.072 0.747 1 3 0.864 2 0.757 0 cad

' mixtures of fuel-pin-uit-cel:

44group latticcefl

uo2 I dn=10.IS 894
92234 0.020 92235 3.40 92236 0.020 92238 96.56 end

kr-83 101-20 894 end
kr-S5 101.20 94 end
y-89 1 0 1-20 894 end
sr-90 1 0 1-20 94 end
zr-93 1 0 1-20 894 end
zr-94 10 1-20 894 end
zxr-95 0 120 894 end
nb-94 101-20 894 end
mo-95 10 1-20894 cad
tc-99 101 *20 894 nd
ru-101 I0 1.20 94 end
ru-106 I 0 1-20 894 end
rh-103 101-20 94 end
rh-105 01-20 894 end
pd-105 101-20894 end
pd-108 10 120 894 end
ag-I09 I01-20 9 4 end
sb-124 1 0 1-20 894 end
xe-131 10 1.20894 end
xe-132 10 1-20 94 end
xe-l3S 101*20 894 end
xe-136 10 1-20 894 end
cs-134 1 0 1-20 94 end
cs-135 1 01-20 894 end
cs.137 1 01-20 894 end
ba-136 I 01-20 894 end
la-139 10 1-20 894 end
pr-141 10 1-20894 end
pr-14 3 01-20 89 4 end
ce-144 101-20 894 end
nd-143 I 01.20 894 end
nd-145 I 0 1-20 894 end
nd.147 1 0 120 894 end
pm-147 01.20 894 end
pm-148 10 1-20894 end
sm-147 101-20 894 end
sm-149 I01-20 894 end
sm-ISO 101-20 894 end
sm-151 1 0 1-20 894 end
sm-152 101-20894 cnd
eu-153 1 01-20 894 end
eu-154 1 01-20 94 end
eu-155 I01-20 894 end
gd- 1 55 101*20 894 end

ubm-ss348 .03 11 0 0 0 6012 0.08 2055 2.0 15031 0.045
16000 0.030 14000 0.75 24000 18.0 28000 11.0 41093 0.7
73181 0.1 27059 0.2 26000 67.095 2 5 560 end

h2o 3 den=0.78338 1 541 end
xbm-bornod 0.78338 1 1 0 0 5000 100 3 1.Oe-6 541 end

261 ppm bon (wt) in modertor for Corc V
. ...........................

cnd comp

* assembly and cycle parmete:

npW assm=305 fuelngdr833.69 ncycles=3 nlibcycu5
pdntlevcl=5 lightel=9 inplevel=2 numztoWal=3 end
3 0.6048500 10.5799 3 10.9791
power=27.74bumn-451.5 down-129 cd
powc=30.79 burn-333.1 down-370 emkryc'915 end
poweru22.57 Ixm3=337 dow-=717 b~ac261 nkc&84
CD&

o 135.0 cr 5.9 m 0.33
fe 13.0 co 0.075 Wi 9.9
zr 221.0 abO 0.71 sn 3.6

end
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ye6cf6h5.input
hsas2 p =skipsbipdaua

Yankee Rowe ample E6C-f6-5. 57.66 cn 31.33 gwd/MTU, July 97

* mixtures of fuel-pin-unit-cel:

'. ''''' '' '' '-- ..-- .- - --......

* fuel-pin~cl c eomncy:

squarepitch 1.072 0.747 1 3 0.S64 2 0.757 0 cad

44rup lanicccfl

uo2 I den=10.18 I 85
92234 0.020 92235 3.40 92236 0.020 92238 96.56 end

kr-13 1 0 1-20 St5 end
kr4S5 101-208S5 end
y-89 I 0 1-20 885 end
sr-90 101.20 85 end
zr.93 101-20885 end
zr.94 I01-20 85 end
zt-95 10 120 85 end
nb-94 I 12085 end
no-95 101-20835 end

tc-99 1 0 1-20 885 cad
ru-101 10 1-20885 end
ru-ID6101-20885 end
rh-103 1 01-20 85 end
rh-105 1 01-20 5 end
pd-105 101-20885 end
pd-lOS 10 120 85 end
ng-109 1 0 1.20 85 end
sb-124 101 -20 8S5 end
xe-131 10 1-20885 end
xe 132 1 0 1-20 885 end
xe.135 101-20 885 end
xe-136 101-20 885 end
cs-134 101-20 885 end
cs- 1 35 1 0 1-20 85 end
cs 37 101.20885 end
ba l36 0 1-20 885 end
la-139 1 0 1-20 85 end
pr-l41 101-20 85 end
pr.143 101-20S85 end
ce-144 101-20 885 end
nd-143 I 1-20 885 end
nd-145 1 0 1.20 885 end
nd.l47 01-20 885 end
pm-147 I01-20 8S5 end
pm.l48 I 0 1-20 885 end
sm 147 101-20 885 end
sm-149 I O 1-20 885 end
sm-150 10 1.20 S85 end
sm-151I 1.20 885 end
sm-152 I 1-20 885 end
eu-153 1 01-20885 end
eu. 54 101-20885 end
eu- 55 10 1-20 885 end
gd-155 1 0 1-20 885 end

asbm-ss348 8.03 11 0 0 0 6012 0.03 25055 2.0 15031 0.045
160000.030 140000.7524000 1.028000 11.0410930.7
731S1 0.1 27059 0.2 26000 67.095 2 5 S51 end

h2o 3 dn=0.79733 1 532 end
arbm-bormod 0.797331 1005000 1003 I.Oe-6 532 end

261 ppm boron (wt) in moderaor for the Core IV
e ...........................

end comnp

assembly and cycle pauneters:

npWassm.305 fuelng-833.69 ncycks=3 ncyc=5
printlvel=5 lightel=9 inplevel=2 nnumnoud3 ed
3 0.6048 500 10.5799 3 10.9791
power-29 bun-4515 down=129 end
power=29.86 burn333.1 down=370 tankcyc=889 end
powerm24.01 bum337 down-281.5 bfac=261
temkcyc=847 end

o 135.0 cr 5.9 mn 033
fe 13.0 co 0.075 ni 9.9
z221.0nb0.71 sn3.6

end
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ye6cf6h6.input
-s2h pwnskipshipdsaa
Ynkee Rowe sanpl E6:-Cf6-6. 17,02 an 20.19 zwdJM', July 97

mixtures of uel-pin-unit-cel

44g$mp atdiccefl

uo2 I dn=10.11 1 78
92234 0.020 92235 3.40 92236 0.020 92238 96.56 cad

kr43 101-207SS end
la-95 10 1.20 788 end

y-69 10 1-20 788 end
sr-90 101-207SS end
zr-93 101.20781 end
v-94 1 01-20 781 end
zr-95 10 1-20 78 end

ub-94 1 01-207S8 end

mo-9S IO 1-20 7S end

tc-99 101.20781 end
ru-101 101-2073 end
ru-106 101-20 78 end

r.103 1 0 1-2071 end

rb-105 101.207S8 end

pd-105 101-2078S end
pd-108O 101-2078 end
ag-109 101.2078S ead

sb-124 10 1-20 788 end

xe.31 1 0 1-20 788 end

xe.132 1 1.20 788 end
ze-x35 1 0 1-2078S end

xe-136I0 1-20 78 end

cs-134 10 1-20 781 end

cs-135101-2078 end

cs-137 101-20788 end

ba-136 1 0 120 788 end

la-139 101 20783 end

pr.141 I 01-20788 end

pr-I43 101-207SS end

ce-144 101-207BS end

nd- 143 10 1.20 78 end

nd.145 I 0 120 788 end

nd-147 101.20 78 end
pm-147 101-20 78 end
pm- 14 01-20 7 end

sm-147 101-207SB end
sm-149 101-20 78 end
sm-ISO 10 1-20 788 end
sm-lS I 1-20 7S end
sm-l52 1 01-2071S end

eu-153 101.207SS end

eu-154 10 1-20 788 end
eu-155 101-20 78 end

gd-155 I 0 .207S8 end

arbm-ss348 8.03 11 0 0 0 6012 0.0 25055 2.0 15031 0.045

16000 0.030 14000 0.75 24000 1.0 28000 11.0 41093 0.7

731110.1270590.22600067.09521 
541 end

h2o 3 den-O.S0256 1 528 end

ubm-bomrod 0.S0256 1 10 0 SOOO 100 3 I.Oe6 528 end

261 ppm boron (wt) in moderaor for the Core IV

..... .......co _

end omp

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

u fcl-pmncl omery:

squmrpitmb 1.072 0.747 1 3 0.864 2 0.757 0 end

S. 

assembly and cycle pamneter:

npinlassm-305 fuela"p3369 nycls-3 nlibcyv- 5

ptintlevel=5 lghtel=9 inpklvel-2 numztl=3 end

3 0.6048 500 10.5799 3 10.9791
power-l1.139bum-451.5 downul29 end

powr-l9.070 bwun333.1 down-370 tankcyc=796 end

powcrwl6.755 burn-337 downt=281.5. bfrwc261

ftnikcyc=777 end
o 135.0 cr 5.9 n 0.33
fe13.0 co0.075ni9.9
ir 221.0ab 0.71 sa 3.6

end



-
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ye6sec2h3.input
usas2h p-rpshipdaa

Yankee Rowe sample E6-SE-c2-3. 13S.94 32.03 9wdMU. July 97
'''i''''s''''f''-i.n--i ......

mixturs f fe1-pin4rnit-ceDl:

44g=up laticecel

uo2 I dcn=I0.18 1 894
92234 0.020 92235 3.40 92236 0.020 92238 96.56 end

kr-83 101-20 894 end
kr-US 101-20 894 end
y-89 101-20S94 end
sr-90 101-20 94 end
zr-93 10 120 94 end
zr-94 1 0 1-20 94 end
zr-95 I 0 1.20 94 end
nb-94 101-20 94 end
nuo-95 101.20 94 end
tc.99 10 1-20 94 end
ru.101 10 1-20894 end
ru-106 1 0 1-20 894 end
th-103 1 0 1.20 894 end
rh-105 1 0 1.20 894 end
pd-IOS101-20894 end
pd-lOS 1 0 1-20 94 end
ag-l09 1 0 -20 894 end
sb.124 101 -20 94 end
xe-131 101-20 894 end
xe.132 101-20 94 end
xe.135 101.20 894 end
xe-136 101-20 894 end
cs-134 10 1-20 894 end
cs-135 1 01.20894 end
cs-137 1 0 1-20 894 end
ba.136 101-20 894 end
h-1 39 10120 894 end
pr-141 101.20894 end
pr-143 0 120 894 end
cc-144 10 i-20 894 end I
nd-143 10 1-20 894 end
nd-145 20 120 894 end
nd-147 10 1-20 894 end
pm-147 10 1-20 894 end
pm-148 I 1.20 894 end
sm-147 101.20 394 end
sm-149 I 01-20 894 end
sm-l50 0 1-20 894 end
sm-151 1 0 1-20 94 end
sm-152 01-20 94 end
eu-153 0 1-20 894 end
eu-154 1 0 1-20 894 end
cu-15 I0 1-20 94 end
gd-155 101-20 94 end

acbm-ss348 8.03 11 0 0 0 6012 0.08 25055 2.0 15031 0.045
16000 0.030 14000 0.75 24000 1.0 28000 11.0 41093 0.7

73181 0.1 27059 02 26000 67.095 2 60 end

* fuel-pin-eD gomery:

squarepitch 1.072 0.747 1 3 0.S64 2 0.757 0 end

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

assembly and cycle parametes:

npinfssm=305 ueilngth=33.69 ncycks-3 nhlWycm5
prindevel=5 Ightel=9 inplevel-2 uwnmzona3 ead
3 0.6048 00 10.5799 3 10.9791
power.29.24burn.451.SdownZ129 end
power=32.45bun=333.1 own=370wemkcyc=915 end
power-23.79 burn-337 down=281.5 btrc-261
tenkcyc=948 end

o 135.0 er 5.9 mn 0.33
fe 13.0 co 0.075 ni 9.9
n 221.0 nb 0.71 sn 3.6

end

h2o 3 dn=0.78338 I 541 end
arbn-bormod 0.78338 1 1 0050001003 I.Oe-6 541 end

' 261 ppm boron (wt) in moderator for the Core IV
............................

end comp
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Page 1-6 of 8

ye6sec2h5.input
asas2h prmsipshipdau
Ysnkte ow umnpk E6-SE-c2-5. 57.66 cm 31.41 wdTU, July97

mixtwes of piUnit-........

mixtu=t of ful-pift-uninceU:

44group lancecel

uo2 den=ID.18 1 85

92234 0.020 92235 3 J0 92236 0.020 92233 96.56 end

kr.S3 1 0 1.20 85 end

kr-tS 101-208t5 end

y S9 1 01-20 85 end

sr-90 10 1-20 85 end

xr-93 I 01-20 885 end

v-94 1 0 1-20 885 end

zr.95 10 1-20 85 end

nb-94 1 01.20 S85 cnd
mo-95 101.208S5 end
tc-99 101-20 85 end

ru-SOI 10 1-20 S85 end

r-106 101-20 B85 end

ib-103 1 0 1-20 885 end

b-105 0 1-20 885 end

pd-105 01.20 SS5 end

pd-lOS 101-20 885 end

ig-109 10 1.20 385 end

rb-124 I 01-20 8S5 end
xc.131 101-208t5 end

xe. 32 101-20 885 end

xr-135 10 1-20885 end

xe-136 101-20 5 end

cs-134 1 01-20 SSS end

cs-135 10 1-20 8S end

cs-137 0 1-20883 cad

ba-136101.2085 end

la-139 1 0 1-20 S15 end

pr.141 101.20S85 end

pr-143 1 0 1-20 885 end

cc-44I 101.20885 end

nd-143 101.20S85 end

nd-145 101-20 8S end

nd-)47 101-20 S5 end

pm-147 101.20885 cnd

pm-148 101.20385 end

sm-147 1 0 1.20 85 end

sm-149 101-20 85 end

sm-l5I 0 1-20 885 end

sm-151 1 0 1-20 835 end

Sm.152 1 0 1.20 8S5 end

eu-153 101.20 885 end

eu-154 10 1-20 8S5 end

eu-155 101.20 S85 end

gd-155 10 1.20 S85 end

arbm-ss348 8.03 11 0 0 06012 0.08 25055 2.0 15031 0.045

16000 0.030 14000 0.73 24000 18.0 2000 11.0 41093 0.7

73181 0.1 27059 0.2 26000 67.095 2 5 S47 end

h2o 3 den-0.19733 1 532 end

arbm-bormod 0.797331 1000001003 1.c.6 532 end

261 ppm boron (t) in mode or for thc Care fV

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

end cornp

* h.plncD Femer:

squutpitec 1.072 0.747 1 3 O.S64 2 0.757 0 cad

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

assembly sad cycle prmamen:

npinfassrm30S fhelngth433.69 ncycks=3 nhibfcy5

pfintkevet5 ighte=9 inpkevt32 aurnzoul=S end

3 0.6048 500 10.5799 3 10.9791

pow=-29,51 burnw4S1.S dowo=129 end

power29.93 bun=333.1 dovi=37D wunkcyc=S89 end

powr=24.07 bur=337 down=21S.5 bfrc-=261

terkcyr=847 end

o135.0 cr5.9 mn 0.33

fe 13.0 eo 0.075 ni 9.9

zr221.0 rb 0.71 sn 3.6

end



Attachment I: B00000005)17170200-00143 
REV OO

ye6see4h3.input
-sxs2h pumnskipsipds
Yankee Rowe snple E6-SE-o&3, 138.94 cm 30.39 gwd/MU. July 97

Page I-7 of 8

........-.-..-. -. . .........

fie-Dg-C coar.

sqwpitb 1.072 0.747 1 3 0.364 2 0.757 0 cad

* mimors ef fuel-pin-unit-ceII:

44group lanicecell

uo2 I den1.W18 I 94
92234 0.020 92235 3.40 92236 0.020 92238 96.56 cnd

kr-83 101-20 894 end
kr4S5 1 0 1-20 894 end

y.S9 101-20 94 end
sr-90 101-20 94 end
vr-93 1 01-20 94 end
zz-94 10 1-20 894 end
u-9S 10 1-20894 end
ub-94 10 1-20894 end
mo-95 1 01-20 94 end
tc-99 1 0 1-20 94 end
u- lD I 1-20 94 end

ru.lD6 101-20 94 end
t6-103 101-20 94 end
tb-l0S 101-20 94 end

pd-1OS 101-20 894 end
pd-108 1.20S94 end
ag-109 101-20 94 end
sb-124 101-20 94 end
xe-131 10 1-20894 end
xe.132 101-20894 end
x-135 101-20 94 end
xe-136 10t.20S94 end
cs-134 101-20894 end
cs.135 101-20 94 end
cs.137 10 1-20 94 end
ba-136 0 1-20894 end
a.139 10 1-2094 end
pt.141 10 1-20 94 end
pr-143 101.20 94 end
ce-144 1 01-20 94 end
nd-143 101.20 894 end
nd-145 I 0 -20 894 end
nd-147 101-20 894 end
prn-147 10 1-20 94 end

pni 14 81 0 1-20 94 end
sm-147 101.20 94 end
stn-149 10 1-20 94 end
sm-l50101.20S94 end
sm-lSI 10 1-20 894 end

sm-152 101-20 94 end
cu-153 10 1-20 94 end
cu-154 101-20 894 end
cn- I 1 0 1-20 94 end
gd-155 10 1-20894 end

arbn-$348 .03 110 0 0 6012 0.08 25055 2.0 15031 0.045

16000 0.030 14000 0.75 24000 18.0 28000 11.0 41093 0.7

73181 0.1 27059 0.2 26000 67.095 2 1 560 end

h2o 3 den=0.78338 1 541 end

abm-bomnod 0.78338 1 0 0 5000 100 3 .Oc-6 541 end

261 ppm boron (t) in mderator for C V

.d ,,_........................

end cornp

* asembly and cycle pammeters:

npidusmn.305 fwelnSb-833.69 Dcycks=3 anbcycS

pntizttevecS Iielt9 inpleve1=2 uwnzzoai=3 end

3 0.6043 500 105799 3 10.9791

powtv32.84bwm451.5 down=129 nd

power=36.44 burn-333.1 dow370 tcmkcyc.915 end

powcu26.72 bw=i337 dawn22 1.5 .bfr261

ftumkqyC848 end
o 35.0 crS.9 mnO33
fe 13.0 co 0.075 ni 9.9
zr221.OnbO.71 sn3.6

end



Attachment T: BOOOOOOO-017170200-00143 REV 00 Page 1-8 of 8

ye6see4h5.input
=sas2h parm=skIpshipdaa
Yanlee Rowe sampe E6SE-c4-5, 57.66 cm 35.26 grd*MTU. July 97

..........-.-.-... _ ......

' mixtures of fuel-pin-unit-ceu:

' Cross Section Librry

.44Sroup laniccell

' Fuel Composition

uo2 I den=10.1 I 85
92234 0.020 92235 3.40 92236 0.020 92238 96.56 end

kr-83 I 1-20 5 end
kr-85 10 1-20 8S5 end
y-89 I 0 1-20 385 end
sr-90 I 0 1-20 585 end
zr.93 1 0 1-20 885 end
zr.94 1 01.20 885 end
zr95 1 0 1-20 885 end
nb-94 10 1.20 885 end
mo-95 101-20885 end
tc-99 1 0 1-20 85 end
ru-01 101-20 85 end
Yu-106 1 0 1-20 88S end
rh-103 1 0 120 885 end
rh-105 I 01-20 885 end
pd-1O5 101.20885 end
pd-lOS I O 1-20 885 end
ag.109 1 1-20 85 end
sb-124 1 0 1-20 885 end
xe-131 1 01-20 885 end
xe-132 1 0 1.20 885 end
xe-135I 0 1-20 885 end
xe-136 101-20 885 end
cs-134 1 1.20 885 end
es-135 101-208S5 end
cs-137 10120885 end
ba-136 I 01-20 885 end
In 139 1 0 1-20 885 end
pr-141 10 1.20885 end
pr-143 I O 1.20 8S5 end
ce.144 1 01-20 885 end
nd-143 101-20 885 end
nd-145 101.20885 end
nd-147 101.20885 end
pm-147 1 0 1-20 885 end
pm-148 I O 1 2085 end
sm-147 1 0 1.20 8S5 end
sm-149 1 0 1-20 85 end
sm-150 10 1-20 885 end
sm-151 0 1-20885 end
sm-152 10 1-20 885 end
eu-153 1 0 1-20 835 end
eu-154 1 0 1-20 835 end
eu-155 101-20 85 end
gd.151 01.20 885 end

ubm-ss348 8.03 1100060120.08250552.0 150310.045
16000 0.030 14000 0.75 24000 18.0 28000 11.0 41093 0.7

73181 0.1 27059 0.2 26000 67.095 2 1 547 end

h2o 3 dn=0.79733 I 532 end
a.bm-bofrod 0.79733 1100 5000 100 3 I.Oe-6 532 end

' 261 ppm boron (wi) in moderator for the Core IV
.en c _mp .......... .

end comp

* fieln-c geopevy

squzrepitch 1072 0.747 1 3 0.864 2 0.757 0 end

assemNbly and cycle pramneten:

npWassm=305 fuclngA.33.69 ncycks=3 nliblcyc=5
prindevelr5 lghte1k9 inplevel=2 numzotal=3 end
3 0.6048 00 10.5799 3 10.9791
power=33.13bumn-451.5 down129 end
power-33.60 burn=333.1 down-370 temkcyc=8389 end
power27.02 bum=337 down=281 S bfrwc261
terakcycx847 end

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

end



Attachment n: BOOOOO01 717-0200-00143 REV 00

ye6cf6hl.sum
0- ...... * **.* . .
* UCU 1uAL hlletin sgord

* We1co to S-L3-4.3.
* a

.............. ......................... ** .......... *...................-. 

primary modul- access and inut reord scale driver - 95/3O329 09s6:37
- modul abs2h will be c~lled

Tans Rows lo le U-C-Il-.1 220.22o 1S9 55 dnr July 97

mixture* f tul-Pin-wuit-coll:

dlgroup latticecell

uo2 1 den-1.1S 1 755
92234 0.020 92235 3.40 2236 0.020 2231 9.5 and

kr-li 1 0 1-20 7535 nd
kr-tS 1 0 1-20 735 end
y-I9 1 0 1-20 753 e
.r-0 1 0 1-20 735 end
sr-92 1 0 1-20 755 nd
xr-S 1 0 1-20 755 end
xr-95 1 0 1-20 755 end
nb-95 1 0 1-20 753 end
so 5 1 0 1-20 753 end
tc-7J 1 0 1-20 735 end
ru-101 1 0 1-20 755 nd
ru-IE 1 0 1-20 755 nd
rh-103 2 0 1-20 753 Wnd
rb-105 1 0 1-20 733 end
pd-l05 1 0 1-20 733 wd
pd-108 1 0 1-20 735 mid
ag-109 1 0 1-20 735 end
sb-124 2 0 1-20 735 and
x.-11 1 0 2-20 73 end
ne-11 1 0 1-20 755 end
xe-US 1 0 1-20 755 end
xe-1U 1 0 1-20 755 end

a-134 1 0 1-20 755 end
cs-13S 1 0 1-20 733 end
Ca-l3

7
1 0 1-20 755 and

be-liE 1 0 1-20 75 nd
1.-139 1 0 1-20 755 end
pr-Ill 1 0 1-20 735 ond
pr-1l: 1 0 1-20 755 nd
ce-l4 1 0 120 733 nd
nd-ll 1 0 1-20 733 nd
na-lIS 1 0 1-20 755 end
nd-147 1 0 1-20 755 end
ps.-147 1 0 1-20 735 end
pr-l4l 1 0 1-20 75 end
SM-147 1 0 1-20 755 *nd
e-lIR 1 0 1-20 755 *nd
s.-ISO 1 0 1-20 755 end

Ma-S1I 1 0 1-20 755 rnd
*B-152 1 0 1-20 753 nd
*u-153 1 0 1-20 73 end
vu-154 1 0 1-20 735 end
u-1SS 1 0 1-20 755 end

gd-155 1 0 1-20 55 end

arbm-esi4S 8.03 11 0 0 0 4012 0.08 205S 2.0 15031 0.045
16000 0.0 0 1000 0.73 24000 18.0 23000 11.0 41093 0.7
7311 01 27059 0 2 200 7.095 2 1 55 W nd

lo 3 dn-0.77017 549 nd
*rt n-boruod 0.77017 1 1 0 0 000 100 3 10.-4 59 nd

* 21 mm boron (tl in moderator for Core V

end cou>

fuel-pin-call geometry:

squarepitcb 1.072 0.747 1 0.1O4 2 0757 0 nd

assembly and cycle praters:

gvinfasas-305 fuelngth-833.69 ncycles-3 nlib/eyc.5
prlntlevel-5 lgbte&.9 Inplevel-2 numtotsl1- and
3 0.6048 500 10.579 3 10.9791
power-ll.07 burn.451.5 down-129 end
poer-l2 .00 burn-333.1 down.370 end
power-1.97 burn-337 down.281.S bfrac-261 tkcye.100 end

o 131 0 3r 5 e 0.37
05 13.0 CO 0 075 iS 9.
sr 221.0 fb 0.71 n 3.6

I sasessessse &assasass sassssassa 22222222222 hh hh
aasazussssass saaase as sesssmasss 2222222222222 bh kIh
55 Ca a. a 5 as 22 22 ht hh
*s at a* 5a 22 bh hh
as aa a* *s 22 bh bh
esessssass *aaaaassass s asssassses 22 hhhhhhhhhh
ssi*ssssss ea"aaaaa *aeessasesa 22 hhhhhhhhhh

us as as *s 22 hlt . hh
as a. Ca as 22 M^ b
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NBBB*5355555 as.. 555 1 .. .
55 35 35 s 22 h
as ega83ssaxams 222222222222 hh
£5 *EIUSgA58s 2222222222222 hh,

bbhO,

0

mn n

Im me M
nn in 
TM mn' Dn

M nn an un nn Wi
1 nn
un WIW

WI WIW

iiIi
IL
It

i11
1iiIt

0

0

1
a

eeCtcccccc
ecceeceec

cc cc
cc
cc
cc
cc
ccce
ce cc
cccceccccccc
cccccccCc

/I

//

hh h
th hhb
-h hh

bb h
FO1 hb

hh Ih

bh hh
11h th
h O

6*00000000
000oo0000ooo
00 cO
00 co
00 00)
00 0o
00 00
co 00
co 00
co DO
00600000600000

1
11
11
11
11
11
11
11
11
1

0000000 7777777777777
000000000 777777777777

Do 00 77 77
00 00 77
00 00 77
00 00 77
00 00 77
Du 00 77
Du co 77

00 00 77
000000000 77

0000000 77

11 444444654464

l111 *

11 56ssssss11 64
11 564446666

11 66 46.
11 66 66

11111111 66646(6644446
1111111 66654664(46

3333333331 0000000
333333333333 000000000
33 33 00 00

33 00 ' 00
33 00 00

333 00 00
333 00 00

33 00 00
33 00 00

33 32 00 00
333233333333 000000000

33333333333 0000000

'I
'I

I,

'I
I,

'I
'I

'I
'I

'I
'I

9999999999 7771777777777
9999999999W9 777777777777

99 9, 77 77
99 99 77
99 99 77

99999999999 ' 77
,9,929919, 7

99 * 77
99 ?7
99 77

999999999999 77
999999999 77

44 3323233333
44 33333332

1, t 4444 32 33
SS* 44 44 33
s 44; 44 33

44 44 333
44 44 33

us: 44444444444 33
Is: 4444444444444 33
SSu 44 33 33

44 3333333333333
44 33333333333

0000000 44
00000000 444 

:St 00 00 4444
III 00 o 44 44
its 00 00 44 44

o 00 44 44
00 00 44 44

.S , oo 00 444444444444
S: co 00 4444441144444

o 0o 44
000000000 44
0000000 44

Xs .5
.. ..5 ss
*s usa s same 5 

.......

cccccccce
eeeeeeee

cc cc
cc
cc
cc
cc

cc c
Cccc cc
Ccceccccc

555555555
sssaaeeaa
* 55
55 55
as as
ah ass sea 5555
aszasa a a sse
55 55
55 55
55 a
55 5
55 55

21
21
11
11
11
21
11
11
11
1

e*eeeseeeeee
Ce
.4a*

seeee
*4

*-.eeseees.5
*eeeeeee

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

...................... .............................. ......... ;..

.................... a#.* ...................

progrm verification information

code system: scale version: 4.2
.................. .............................. ^**......................

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

program: sa2

creation date: 03/07/97

ILbraryt Iopt/neut/Scal*4.3/bin

this is not a scale configuration controlled code

jobns..: nichol

date of execution: 07/30/97

tim of execution: 10:43:04

............... ....................... *.. **.*v**.............................. ....... 

................................. .. .......
................ ............. *--*@ .................... 4v........................

1

0 nuelide concentrations, gra

Initial 1-1 d
o 16 1.353-05 1.353.05

total 3.921.05 3.923.05

basis -single retor gasby

nuclide concentrations, gram
baie *single reactor esseebly

0

0
0

u234
u235

u238
total

initial 1-1 d
2.00l.02 2.003*02
3.403.04 3.401-04
2.001*02 2.001-02
9.45330S 9.65-05
1.003*04 1.00Z04

initial
basis 

22. d 45.2 67.7 d 90.3 d 90.3 d
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O Initial

initial 46. d
o 1s 1.353*05 1.353-05

Initial 46.9 d
o 95 3.143*00 8.613*00

te 9.593-06 9.723-06
0

Initial 46.9 d
total 3.921-05 3.223.0S

0

initial 46.9 d
u233 1.293-03 1.303-03
&234 1.543-02 1.543-02

u23S 1.983*04 1.983-04
u236 2.333-03 2.503-03
u233 9.533.05 9.533-05

np
23 7

1.931*02 1.973*02
pu236 1.323-04 1.293-04
pu238 3.543.01 3.643*01
pu238 3.543*01 3.643-01
pu239 5.323*03 5.92-03
pu240 1.133*03 1.18303
pu241 6.243.02 4.212-02
pu242 8.373-01 8.37201
a241 2.953*01 3.333*01
sm242m 7.08-01 7.08t-01
a243 9.203*00 9.213-00

total 9.3*05 9.833-05

22.6 45.2 d 67.7 d
eclid eeentration. *r_

beals -Single reactor assebly
93 14o. 4 137.7 d 234.6 d 251.5 d

1.353*05 1.353.05 1.3S.05 1.153*05 1.353-05
Duclias concentrationa. grm
basls sinole reactor assmbly

93.3 C 140.3 d 187.7 d 234. 4 d 21.5 d
5.9*3.00 9.23g.00 9.39Z-00 9.503400 9.563*00
9.723-06 9.73-06 9.723-06 9.7Z.06 9.123-06

nuelida concentrations. gram
basis *Sinole reactor assably

93.8 d 140.1 d 217.7 d 234.4 d 211.5 d
3.23*05 3.92305 3.923-05 2.923*05 392-05

,wcilde concentrations. rm
basis single reactor a bly

93.8 140.1 d 1C7.7 d 234.6 d 211.5 d
1.303-03 1.311-03 1.323-03 1.320-03 1.342-03
1.541.02 2.541*2 1.54202 1.543*02 1.543-02
1.983*04 1.983*04 1.92304 1.R33*04 1.983*04
2.853-03 2.853*03 2.85s*03 2.353*03 2.35S-03
9.533*05 9.33+05 9.53*S05 9.533*05 9.53-05
1.973*02 1.973*02 1.973*02 1.V73*02 1.973-02
1.253-04 1.211-04 1.113-04 1.143-04 1.113-04
3.703-01 3.743*01 3.783*01 3.813*01 3.841*01
3.703-01 3.743*01 3.783*01 3.811.01 3.34X01
5.3*-03 52391.03 5.3*2.03 5.361.03 5.363*03
1. 18*03 1.123.03 1.183*03 1.113*03 1.18-03
6.171*05 6.133*02 4.09t-02 6.053*02 S.023-02
8.372*01 8.373*01 8.373-01 8.372*01 1.373.01
3.72101 4.103+01 4.483*01 4.853t01 5.221-01
7.073-01 7.072-01 7.06C-01 7.061-01 7.062-01
9.213*00 9.212*00 9.213*00 9.211*00 9.213*00
9 3-05 9.83*S05 9.833*05 9.831*05 9.131205

element concentrations. gram
nuclide conentrations. grin
beets uino7le reactor a;ebly

93.3 d 140. 8d 187.7 d 224.4 d 211.5 d
3.673-02 3.773*02 3.83.-02 3.863.02 '3.893-02

nuclide conentrationa. gram.
basis *i141e reactor assmbly

93.8 140. d 187.7 d 234.4 d 261.5 d
4.092.02 4.03*02 4.09Z.02 4.093*02 4.092*02
32733*02 3.733.02 1.733102 3.132*02 3.72t-02
2.403-02 2.513*02 2.523*02 2.533*02 2.533*02
3.933-03 1.71-03 7.491-04 3.271-04 1.433-04
3.111-01 3.313-01 1.111-01 3.31K*01 3.311*01

nuclid. concentrations, gram
basis ailnqle raetor ably

93.8 d 140. d 137.7 d 234. d 281.5 d
4.973-02 4.973*02 4.973*02 4.973*02 4.972-02

,uclid concentrations, gram
basis *ingle reactor assembly

93.8 d 140. d 181.1 234.6 d 281.5 d
357-02 3.573*02 3.573*02 3.513*02 3.573*02
7.333*01 7.71301 C.02X*01 8.333*01 8.633-01
3.553*00 3.553-00 3.553*00 3.55-00 3.553-00
1.213-02 1.203-02 1.28302 1.283*02 1.213*02
1.573-01 1.573*01 1.573*01 1.573-01 1.573*01
*.003-02 9.553-02 1.113-01 1.273-01 1.423-01
6.24Z-01 6.243*01 6.24Z301 6.243-01 (.243*01
4.22Z-01 4.223*01 4.223-01 4.223*01 4.223.01
1.031-01 1.333-01 1.423-01 1.913-01 2.133-01

mzclid. concentrationa. rin
baisi *singl reactor assembly

93.3 d 140. d 187.7 d 214.6 d 281.5 d
1.641-04 1.44304 1.643*0 1.643;04 1.64Z-04

50. d 70.3 d

0

0

a

0

0

iniil *5. 8 
mo 95 3.373*02 1.543*02

initial 46.9 d
tc 99 4.07202 4.093*02
rulOl 3.733*02 3.732*02
rTbl3 2.321*02 2.442-02
rblO3m 2.061-02 3.993-03
glo0 3.303-01 3.312-01

initial 8 *4 5 d
rwdldl I 862-02 |49C02

initial 46.9 8
ndl4S 3.572-02 3.573*02
Sa147 6.393*01 1.043*01
a-149 3.012-00 3.553*00
eis0 1.281-02 1.283*02
sml5 l 1.573*01 1.533-01
*ul5 4.38-02 4.442-02
a152 6.242.01 6.243*01
*u153 4.193*01 4.223*01
vd153 4.212-02 7.293-02

Initial 4.9 d
total 1.644-04 1.643t04
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ye6cf6h3.sum

C SeAL14.3 J ulletin board

C C. Slee_ '° ~~~~-'- ---
C ~~~~Welcome to SCA-4.3.

* C

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

primary module *cceC nd input record I eale driver . 95103129 - 09:06:37 
- mod2le 2b Vill be clled

ank. oP A eale U-C-f-3. 138.94 cm 30.39 ed . Juy 917

mixture* of fuel-pin-unit-eell:

l4grour lattleeCell

uo2 1 den-10.18 1 894
92234 0.020 92235 3.40 223 0.020 2231 9.5S end

kr-li 1 0 1-20 94 end
kr-IS 1 0 1.20 854 end
y-J9 1 0 1.20 8 n4 nd
ar-SO 1 0 1-20 894 end
zr-Si 1 0 1-20 8S end
.r-_4 1 0 1.20 894 end
ar-95 1 0 1-20 84 end
nb-4 1 0 1-20 84 end
mo-S 1 0 1-20 894 nd
tc-5 1 0 1-20 94 end
re-102 1 0 1-20 894 end
ru-lOt 1 0 1-20 8 e <nd
rh2-103 1 0 1-20 84 Ond
rh-105 1 0 1-20 894 end
pd-105 101-20 894 end
pd-l0 1 0 1-20 894 nd

g-101 1 0 1-20 894 end
ab-124 1 0 1-20 84 end
N.e. l 1 0 1-20 94 end
xe-232 1 0 1-20 894 nd
xe-17 1 0 1-20 8'4 end
xe-lil 1 0 1-20 ld And
cs-134 1 0 1-20 894 nd
es-23S 1 0 1-20 94 end
es-137 1 0 1-20 894 end
b-hI 1 0 1-20 894 end
2a-13 1 0 1-20 894 end
pr-141 1 0 1-20 894 end
pr-143 1 0 1-20 8 m4 d
ce-144 1 0 1-20 894 end
nd 143 1 0 1.20 4 nd
nd 1S5 1 0 1-20 894 end
nd-147 1 0 1-20 894 nd
p.-147 1 0 1-20 894 end
pm-OU 1 0 1-20 894 nd
a-I7 1 0 1-20 894 end

m- 14 1 0 1-20 84 end
em-150 1 0 1-20 894 end
sm-151 I0 1-20 84 *nd
ea-152 1 0 1-2D 8S end
eu-153 1 0 1-20 894 end
eu-154 1 0 1-20 894 end
*u-155 1 0 1-20 94 end
gd-155 1 0 1-20 894 nd

or-s348 8.03 11 0 0 0 6012 0.08 25055 2.0 15031 0.045
11000 0.030 1400 0.75 24000 lt.0 28000 11.0 4103 0.7
73181 0.1 27059 0.2 26000 7.055 2 1 50 end

h20 3 den-0.783 1 541 nd
arbi-bormod 0.71338 1 1 0.0 5000 100 3 1.Oe-S 41 end

* 21 -t boron Ivt) n moderator for Core 2V

end c

ful-pin-cell geoetry:

eqarepitch 1.072 0.747 1 3 064 2 0.757 0 nd

aeembly and cycle prameters:

rpinfasw-303 fualngtb-833.6 nycles-3 nlib/cyc-S
printlevel-S lightel-9 lnplvl-2 nutotel-3 end
3 0048 00 0.5799 3 10.9791
powar-2

7
.74 burn-451.S do.-125 end

pcser-30.75 burn-333.1 dovn-370 tokoyc115 nd
powr-22.57 burn-337 down-717 bfroc-261 tcyc848 nd

o 35.0 cr 5.9 mn 0.33
fe 1.0 co 0.075 nl .9
*r 221.0 nb 0.71 an 3.1

aeeaeeeee aaeaeaaaa aeeeaaeaaee 22222222222 hh hh
aaaaaaasasaaa aa.aaaa&a.. 5' hh:a: 2222222222222 hh h

Is 88 as ss e 8 2 2 .. 22
s as C 5 27 22 hh 0h
a. as " ' 22 hh hh

e a e o 22 hh hb
messsssss as cc a. 22 0 .2. 0.2.$$ 22 hhhhh

sssssssss *z^^^^|b^^^ ssssssss 22 hhhhhhhhhhhh
*s *^ ^ ~~~~~~~~~~~22 hh hh

as *^ ^^ eF ~~ ~ ~~ ~ ~~2 bh hh
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as s &A

............. ..
a.e|ege~ea as

Ma Ss a 22 b3h
ea IIII~ss2i2a 2222222222222 bb
as sIsIsessea 222233222222 bh

bb
bb

r nn

"n n rn

m aM amnn rn 
rl rnMn
an nn 
nn nrMrax am a
nn mm
aM in

IItLILLLIILI

iIL
II
ii
IL
II

cceccccccc
ccccCecccCccc

cc cc
cc

cc

cc

cc

ec
cc
ee cc
cececcccccce
ccccecccecc

'i
I/

if

hb bb

hh bb1

hh bb
hhhhh

bhhhhh%
bb bb

bb h
bUh bb

bh hh

00_
00 000 00
00 000 00co cce ooew 

00 cc
00 00

00 co
co 00

co 00

00000000000

11
11

11
11

11
11
11
It

11121111

0000000 7777777777777
000000000 777777777777

00 00 77 77
00 00 77
00 00 77
00 o n
00 00 77
00 00 77
00 o 77

0o 00 77
000000000 77
0000000 77

33333333Z3 11
33333333333 I11
33 33 1111

23 11
,? 11

,,,,]3 3 }} 11
332 11

32 11 
22 11

333313333332 1112111
3332333333 1111111

I,
I,
'I

'I
'I

I,
'I
'I
'I

/,
//

,..........

I9 99
,.

19
99
9,

9999999999
............

7777777777777
777777777777
77 77

77
77

.77
77
77
77

77
77
77

0000000 II 1181188
.000000000 1111118111881
00 00 88 of

00 00 as Be
co 00 $1 as
cO 00 8888881108
00 00 88888888l
00 00 so ga
00 00 as as
00 00 It 88

000000000 sa188888aIl
0000000 8188388888

I
0

11 S§81888888 233233]333 SSSSSSSSSI53S
Ill Smlaselass8 3333323333333 55315531535`1

122 2111 SI 88 a::Ba3 33 SS
11 so iS RI 33 SS

2 * 8 8 8 8 0 1 1 3i 3 3 3 5 1 1 1 1 15 1 1 1 1 1
11 *IIIingIISS 333 5553555551533

2 I 11 is St * 233 55
232 11 so so :: 33 55
312 it St is is9 33 33 55 5s

11111111 38888188I8883 3333333333333 55555553555
11111111 88a8s881 3333333333 55555555555

eeaaaeealaa Cccc ecct ... ..... 11 * eeeeeesee.
**saaeeuaseas cccIcCC cccccc Labgaaaalls 11 0eeeeeoeeeo
as s cc cc as as 11s

US eec *s as 11 -
N4ssasausaes ee assassaasaa 11 _eeeeee

Xasasasis2a8 cc assssa8alasaa 11 Oeetee
II Cc , 55 11 *-
S CC Sa as 11

*5 55 CC CC ma as 11 
ssss.... CCCCCCCCCCCCCc s so 1111111111111 eeeeeeeeee
asuuepa8sss ccccccccccc a a 1111111111111 eeeeeeeeeeo

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

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

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

procra verification Information

code ysitm: scale verslon. 4.3

................ ........ .. 6.......................... ............... 3 ~~~~................... 6-6 ............... ................ ** ... 

progrm: was2~~~~~~~~~~~~~~~~~~~~~~..... ... ..
creation date: 03/07/07

library: /optlnevtlleale4.3/bin

**-5 this s not a scale configuration controlled code

.o... tme: nichol

.. * sdatc of execution: 07/31/97

... tim of execution. 0818M

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

1
7 - - - - - - - - - - - - - - - - - - - - - - - - - - - -
0.
0 nuelide concentral tions, ram

Initial 13-18 d
o 16 1.352*05 1.352*05

total 3.921*05 392Z105

easis esingle reactor ssbly

nuclide concentrations. grams
.... .. .- n - ------- --- - .

0

initial it-1 d
u23

4
2.002-02 2.003.02

u235 3.402-04 3.401.04
u236 2.002*02 2.003-02
u23S 9. 65-03 9.415305

total 1.001*04 1.001-06
0 basis -
0 initial 22.6 d 45.2 d

....... ... -,

7. d 90.3 d 50. d
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e initial
0

initial 119.5 d
o 6 l.33s.0s 1.353-0S

0

initial 119.5 d
No 15 1.631*01 1.833*01
te 99 7.491-05 7.573-05

0

initial 1.5 4
total 3.92-05 3.123.05

0

* Initial 1113 d
u233 1.833-03 1.811-03
u234 1.221*02 1.231.*0
u235 1.233*04 1.233*04
u236 4.071.03 4.071103
u231 9.40-05 9.401.05

=V237 4.482-02 4.553*02
pu239 6.321-04 5.871-04
pu238 1.621-02 1.713*02
pu238 1.623*02 1.11.02
pu239 *.513*03 6.S72-03
PV280 2.3S*03 2.361-03
pu24l 1.533*03 1.512-03
pu242 4.271-02 4.271-02
am241 8.71Z301 1.119.02
am242m 2.441*00 2.431*00
.s243 9.123-01 9.131-01

total 9.683-05 9.633*05
0
0

22.6

239.0 d
1.3 5.03

239.0 
1.11*-01
7.571-05

229.0 
2.92-05

239.0 d
1.13-s03
1.232-02
1.231*04
4.073*03
1.401*05
4 .551-02
5.433-04
1.53*02
1.731*02
6.571-03
2.361*03
1.483-03
4 .271-02
1.351-02
2.433-00
9.13 -01
9.6 -05

45.2 d 47.7 d
muelide Lonentratins. gr_
basis *inle reactor ssly

58. 5 673.0 d 597.5 717.0 
1.333*03 1.351-05 1.33z.oS 1.351*05

ruclidi Concentrations. grams
basil ifinola reactor asalY

358.5 d 478.0 4 517.5 d 717.0 d
1.901*01 1.901I 103*01 1.903-01
7.57-05 7.571-05 7 57-s05 7.57-05

suclids ccneantrations grams
basis *ainole reactor as_>ly

358.5 d 478.0 517.5 d 717.0 d
3.921*03 3923*05 3.921*05 3.92*OS

nuclidw cofelntrations. grams
basis *single reactor as1bly

353.5 d 478.0 d 597.5 d 717.0 d
1.983-03 2.021-03 2.071-03 2.121-03
1.241-02 1.241*02 1.243*02 1.232-02
1.231*04 1.231*04 1.233*04 1.233-04
4.07Z.03 4.071-03 4.071*03 4.07Z03
9.401*03 9.403*05 9.403*05 9.401-05
4.56102 4.569102 4.563*02 4.561*02
5.021-04 4.641-04 4.293-04 3.971-04
1.771*02 1.781*02 1.798*02 1.791*02
1.773*02 1.783*02 1.713-02 1.793-02
6.571*03 6.573*03 6.571.03 6.573-03
2.316-03 2.363*03 2.363*03 2.363-03
1.461.03 1.441-03 1.41-03 1.391-03
4.273*02 4.271*02 4.273*02 4.273-02
1.581-02 1.811*02 2.03*.02 2.2S-02
2.433*00 2.423-00 2.423*00 2.423*00
9.133*01 9.133-01 9.131*01 9.133.01
1.688*05 .683-05 1.683*05 1.631*05

clamant conentrations. grm
nuclide concentrations. gram
basis a.inle reactor assbly

331.5 d 473.0 d 597.5 d 717.0 d
6.931-02 6.943.02 .943-02 6.93S02

nucILda eencentrations. grams
basis sinols reactor assbly

35S.5 d 476.0 d 597.5 d 717.0 d
7.31*-02 7.311-02 7.313-02 7.311*02
7.032*02 7.031*02 7.033-02 7.031*02
4.591-02 4.591-02 4.59102 4.593*02
5.443-05 6.S01-04 1.003-07 9.701-08
S.343-01 8.343+01 3.348*01 8.343-01

ruelido concentrations, grw
basls sinole reactor assembly

350.5 d 478.0 d 597.5 d 717.0 d
8.191*02 8.193*02 1.191*02 8.193*02
6.211*02 *.213*02 6.211*02 6.211-02

nuelid. conesntratlons. ras
basis single reactor assbly

358.5 d 478.0 d 597.5 717.0 d
1.381*02 1.471-02 1.55-02 1.631-02
4.35-00 .4.35-00 4.353-00 4.333-00
2.723-02 2.722*02 2.723*02 2.721-02
2.333-01 2.532*01 2.323*01 2.312-01
2.28Z-01 2.87Z-01 3.453-01 4.041-01
1.I3Z-02 1.133*02 1.253*02 1.153*02
1.053*02 1.053*02 1.051*02 1.051-02
6.121-01 8.573-01 1.023*00 1.183-00
3.20t.04 3.201*04 3.101-04 3.101-04

.3 d 90.3 4

Initial 119.5 d 231.0 d
mo95 6.21.02 6.701*02 6.171*02

initial 119.5 d 219.0 d
tc 99 7.28102 7.311*02 7.311-02
rulOl 7.032302 7.032-02 7.031*02
rhlO3 *.28302 4.553-02 4.532-02
rhlO3l 3.053-02 3.701-03 4.49204
agO9 1.323*01 1.341*01 8.341*01

Initial 119. d 239.0 d
nd143 8.042-02 1.19202 1.113*02
ndl4S 6.212-02 6.213-02 6.211*02

0

5m147
.1 I

rl151
.ulSl
*Z152
*U153
gdlss

total

Initial 119.5 d 239.0 d
1.053.02 1.173*02 2.273102
3.513*00 4.351*00 4.353-00
2.728*02 2.722-02 2.722-02
2.231-01 2.341-01 2.331*01
5.181-02 1.111-01 1.703-01
1.153302 1.153302 1.13 *-02
1.053-02 1.053.02 1.051-02
1.023-01 3.051-01 4.983-01
3.10Z*04 3.103*04 3.103*04
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ye6cf6h5.sum
0.... ......................................

* SCALZ4.7 mullein bard
* __.__, _ __…_ 

*wle to WAlU-4.3.

... ... ......... 3
p ry e ace.., ond iu record C seal. driver - 507t25 - 09:01:37

- oule aae2h will be called
I=ee ow ."1e s6-C-fS 7 57 41 31.33 Vd/2t . uly 7

mixtures of fuel-pin-wmit-cell:

44group 2attlceell

uo2 1 dn.10.15 I tt5
92234 0.020 2215 3.40 92231 0.020 92238 9.5t end

kr-U 1 0 1-20 885 end
kr-t5 1 0 1-20 t1 end
y-tS 1 0 1-20 t33 end
ar-Io 1 0 1-20 t85 end
ur-bi 1 0 1-20 83 end

9r-4 1 0 1-20 #IS end
zr-5 1 0 1-20 15 end
nb-94 1 0 1-20 833 d

o95 1 0 1-20 885 end
tc-99 1 0 1-20 lS end
ru-101 1 0 1-20 835 and
Wu-101 1 0 1-20 3 n5
rb-let 1 0 1-20 835 nd
Th-lOS 1 0 1-20 85 end
pd-105 1 0 1-20 tt5 end
pd-l05 1 0 1-20 t55 end
*o-105 1 0 1-20 tO5 end
eb-124 1 0 1-20 1O5 end
se-1231 1 0 1-20 5 end
se-132 1 0 1-20 385 end
Xe-123 1 0 1-20 1t5 nd
ge-1hI 1 0 1-20 J5 end
c-I3O 1 0 1-20 5 end
es-1 1 0 1-20 t5 end
cs-137 1 0 1-20 5 end
b-17tI 10 1-20 38 end
l-1,: 1 0 1-20 tt5 end
pr-ll 1 0 1-20 l5 end
pr-lOS 1 0 1-20 8 end
ce-ids 1 0 1-20 N33 end
nd-ltl 1 0 1-20 t35 nd
nd-lOS 1 0 1-20 83 end
nd-147 1 0 1-20 t en
>-l47 1 0 1-20 055 end
p -l4I 1 0 1-20 883 end
1M.147 1 0 1-20 55 end
am-14 1 0 1-20 Its end
*%-ISO 1 0 1-20 385 end
au-151 1 0 1-20 S83 *ned
gs-1S2 1 0 1-20 g3s end
eu-153 1 0 1-20 t35 end
ev-154 I 0 1-20 ASS end
*u-155 1 0 1-20 t8S end
gd-155 1 0 1-20 t8 and

arbe-s,48 .03 11 0 0 0 012 0.03 25055 2.0 031 0.04S
.16000 0.030 14000 073 24000 1.0 2000 11.0 41093 0.7
73181 0.1 27059 0.2 26000 47.055 2 1 551 nd

h2o 3 den.0.79733 1 532 end
arba-bormod 0.75733 1 1 0 0 5000 100 3 1 .e- 332 en

* 261 p. boron vt) n moderator for the Core V

end cope

fuel-pin-cell gmetrys

equarepitch 1.072 0.747 1 3 0.814 2 0.757 0 end

aseebly end cycle parameters:

riinfassm-305 fuelngth-.33.S6 t5 ycles.- nlub/cye-5
printlevel-5 lightel.9 inpleel.2 nmgetotsl-2 end
3 0.6048 00 10.3799 3 10.9791
por-29. 44 burn-4H .5 don-129 end
power-29.8t burn-333.1 down-370 temkcyc. 19 end
power-24.01 brn-337 down-281.5 brac-241 tkecyc-847 end

o 135.0 r 5.9 an 0.33
fe 3.0 co 0.015 ni 9. 
sr 221.0 b 0.71 en 3.6

1 *sasss. *saam assss.sas 22222222222 hh hh
E5s111138S988 emsaaaasa ::8s$3815ss:: 2222222222222 hh hh
SI a a us em 22 22 hh hh
as a as ma . 22 hh hb

ma G s 22 hh hh
*saaisasueas * samamasase 8m38s28ssa 22 hhhhhhhhh
uXuusu~ssas masE^|amama sassmasauuss, 22 hhhhthh b
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55 .a as 35 22 b 2
m "s as 3 2bh

U * 5 * J a 55& . 8 22 bb bh
.mma4aasa41sm1 m as a uaissmos 2222222222222 bb b

111asaa m8 Ga * - *ssaa1s1aj1s 2222222222222 bh bb
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n M

rum urrn re
n n

n an ' M rm M

Dn an nn
nn S=
nn mn
urn urn

0000000
000 000

00 00

co 00
00 00

co 00
00 00

000000000
0000000

211

1
21
11
21
11

21

oo1e
1110111
12.11 oo

iis,

II
iI

ii
It

777777777777
777777777777
77 77

77
77

777
77

77

77
77
77

7777777777777
777777777777
77 77

77
77

77
77

77
77

77
77
77

ceeeeCCCCCC ) SI bX
eecCCCecccCCC h bb
cc cc bh bb
cc: bh bb
cc bh M
cc
cc bhhhhhhhhb h
cc bb bb
cc bb h
cc cc bb bb
cecccccccccc bh bh
cCccececec b I bb

@0000000000
0000000000000
00 00
00 00
00 00
00 0o
00 co

c0 00
0o 00

0000000000060

11
11
21
11
11
11
11
11
11
21

. it

it
it
11
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/I
it

II

3333333333 0000000
3333333333 000000000
32 32 00 00

33 00 00
33 00 00

333 00 00
333 00 00

33 00 00
33 00 00

33 33 00 00
333333333333 000000000
3333333333 0000000

2222222222
2222222222222

uuu 22 22
22

:uu 2222
22

u: 22
uu1 22

::1 22
22222222222
222222222222

mssmmsusmm eCCCCcecCc
assmsasmm PCCCCceccccc

5m mg cc cc
mm CC

asem ammm CC
assmsssums cc

CCas ma cc c
5585515521814 CCCCCCCCCcCC

s11sssass CCCCCCCCCCC

7"7777777777
7777777777
77 77 ,,,

77 St:
77 is

77
77

77 C::
77 C::

77 u::
77
77

m^&amama 11
mmmmmamama 11
ma a 11
ts mm 11
ma ma 11

"aaaaaasl&aa 11

La 1a 11m ma 11

as 22 111l11l111111
mm &8 1111111111111

99999999999

9, 9,

::

*9 99

'0

*9
*9
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444

'4444
44 44

44 44
44 44

44 44
4411444444444

4444444 44 4444
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4'
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weeteeeceell"
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'4444
44 44

44 44 
44 44

A4 44

44
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............... .... 5**. ** ***^..* *

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

proWr, verification information

code yatm: scale version: 4.3

prorm: s&s2

creation date: 03107/97

lbrry: /optlnesat/5caleI./bin

*- im Is not a scale configuration controlled cods

..... .. joinam: ncbol*--

date of xecution: 07130/97

time of ecution: 17:27:44

. .. ................................. .
C . 5*.a... ***.a.... ....... * CC .~*C~ * .

1
O: --- - - - - - -_- - -________________- -

0 nuclide concentrations grams
basis -single reactor asswbly

0

Initial 113-1 d
o i 13.05 13253.05

total 32.2305 3 92205

initial 1-1 d
u234 2.003.02 2.003.02
u235 3.40ZI04 I.403*04
u236 2.003*02 2.003*02
u231 945I305 50

total 1 003*04 1.003*06

nuclide cencentrations. oras
basis -ingle reactor assebrly
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e basis
o Initial 22.6 d 45.2 d 67.7 d S0.3 d s0. d
e lniti 22.6 d 45.2 d £ 7 d 0 d 50.3 d

basis - sigle reactor as;_rbly
cbatge 22 .6 d 5.2 d 67.7 d 50.3 d S0.3 d

16 8.411-03 8.411-03 *.41Z303 8,413.02 8.413*03 3.41.03
basis singl reactor assbly

cbsrge 22.4 d 43.2 d 61.7 0.3 d S0.3 d
basi * *Sioal reactor assbly

charge 22.6 d 45.2 67.7 d S0.3 d 0.3 d
mo 5 .003.00 6.021-05 4.11-04 1.19-03 2.431-03 2.433-03

basis - single reactor asably
charge 22.6 d 65.2 d 67.7 d 50.3 d 50.3 d

te Ps .003-00 3.211-12 3.311-11 2.22-10 3.021-10 3.023-10
basis * in7le reactor assembly

charge 22.6 d 45.2 d 67.7 d S0.3 d 30.3 d
bans - sihile reactor asesibly

charge 22.4 d 45.2 d 67.7 d 10.3 d 30.3 d
totals 115.04 1.156-04 1.153*04 1.1;3*04 1.13*04 1.15004

bas Is - inale reactor assmby
charge 22.6 d 45.2 d 67.7 d 30.3 d 30.2 d

u233 .003-00 3.043-07 S.991-07 8.783-07 1.43-06 1.141-06
u234 .551-01 5.4(3-01 3.373-01 8.283-01 .91-01 1.193-01
u233 1.45Z-02 1.413*02 1.38-02 1.33.02 1.322*02 1.323-02
U216 1472-01 1.483-00 2.103*00 2.702-00 3.282-00 3.2(3.00
u238 4.061.03 4.05t-03 4.05-03 4.05603 4.052-03 0051-03

np23
7

.002.00 8.243-03 2.313-02 4.075-02 *.052-02 5.035-02
pu236 .002-00 2.123-10 1.303-09 3.533.09 7.051-03 7.05-09
pu231 .00.00 4.58-05 2.912-04 8.033-04 1.622-03 1.623-03
pu238 .00.00 4.51-05 2.913-04 J.033-04 1.622-03 1.623-03
pu239 .003.00 1.51200 3.18300 4.731-00 6.133-00 6.163-00
pu240 .002-00 2.022-02 03323-02 1.313-01 3.063-01 3.01-01
pu241 .003.00 7.203-08 6.093-03 2.003-02 4.322-02 4.523-02
pu242 00Z.00 3.20Z-06' 5.592-05 2.813-04 5.373-04 .573-04

basis single reactor ssembly
charge 22.6 4 45.2 d 67.7 d 30.3 d 30.3 d

sm241 .003.00 5.133-07 8.791-06 4.40-05 1.343-04 1.341-04
a.242e .003-00 7.J83-10 2.641-08 1.912-07 7.461-07 7.461-07
&s243 .003.00 1.061-08 3.711-07 2392-06 1.133-05 1.23Z-03

totals 4.202*03 4.201*03 4.202*03 4.193*03 4.133*03 4.192*03
decay data. including g and total eergy, are from ndf/b-vi

0 1637 total number of nuclidea in library
0 nuclide concentrations, grams

basis *sinol reactor aaa~bly
initial 46. d 9.8 1403 Jd 137 7 d 24.6 d 281.5 d

o 6 1.35305 1.333-05 1.353-05 1.351-05 1.351-05 1.335-OS 1.35-05
0 nuclid ConcentratLons, gram

basis esingle reactor ssembly
Initial 46. d 93. d 140. d 13J17 234 .6 d 21.5 d

mo 35 1.713*01 1.783*01 1.841.01 1.883*01 1.303*01 1.321-01 1.33-01
tc 99 7.932-05 *.013-05 8.013-05 3.013-05 8.013-OS 3.013-05 3.013-05

o inuelled concentrations, gram
basis -uinole reactor ssembly

Initial 46.3 5 d 3. d 140. d 137.7 d 234.6 211.5 d
total 3.922-05 3.922-05 3.923-0S 3.923.05 3.923*03 3.922*05 3.023+05

0 maculide concentrations, gram
basis -single reactor assembly

initial 46. d 33.3 140. d 187.7 d 234.6 d 211. d
u233 1.831-03 1.152-03 1.871-03 1.3-03 1.913-03 1.931-03 1.93-03
u234 1.211-02 1.212-02 1.212-02 1.213*02 1.213-02 1.213-02 1.223*02
u235 1.1a2-04 1.21-04 1.183*04 1.13Z04 1.133-04 1.183-04 1.18*-04
u236 4.132*-03 4.32-03 4.132*03 4.*3103 4.132*03 4.133*03 4.133*03
u238 3.401*05 3.401-05 9.402*03 3.401*05 9.403-05 3.403*05 3.401.05

np237 4.11-02 4.63*-02 4.631*02 4.2*+02 4.693*02 4.691-02 4.6*.02
pu236 6.733-04 6.553-04 6.352-04 6.12-04 S.973-04 5.792-04 5.621-04
pu238 1.713-02 1.763-02 1.79102 1.813-02 1.833-02 1.343-02 1.85302
pu238 1.713*02 1.763*02 1.791202 1.813-02 1.833-02 1.842Z02 1.851-02
pu239 *.453.03 6.523*03 6.523.03 6.522-03 6.323-03 6.523-03 6,523-03
pu240 2.412-03 2.413-03 2.413-03 2.413-03 2,413-03 2.413-03 2.413-03
p.241 1.56+03 1.553-03 1.543*03 1.53Z03 1.523-03 1.513.03 1.503-03
pu242 4.53-02 4.3*-02 4.533*02 4A33102 * 33302 4.533*02 433.*02
e.241 3.58Z-01 9.553-01 1.053*02 1.152-02 1.243-02 1 333-02 1 43202
a,242w 2.413-00 2.413-00 2.413-00 2.412-00 2.412.00 2.402-00 2.403-00
243 9.843-01 3.35-01 3.35301 9.83Z-01 9.851-01 9.53*01 3.831301

total 9.472-03 3.673-oS 3.673*05 9.72-05 3.671-05 3.673-0 9.673*05
0 *lmant concentrations, gram
0 , maclild concentrations, grams

basis single ractor assmbly
initial 46.9 8 93.8 140.5 ,8 137.7 d 23A.1 231.5 d

No 95 6.422*02 4.643-02 6.313 2 6.33302 7.011-02 7.063*02 7.093-02
0 7 nuclide concentrations, granx

basis -single ractor .ssebly
Initial J69 5 93d 7J 0 52lOJd 17 d 14 6 211.5 d

te 33 7.49-02 7.51302 7313X. 7.513-02 7.513-02 7.52*02 7.51E02
rulOl 7.24Z-02 7.243-02 7.242- 7.243*02 7.242-02 7.242*02 7.243*02
rhlO3 4.373-02 4.2*.02 4.643*00 4.672-02 4.692.02 4.495*02 4.702-02
rhlOC3 3.263-02 2.422-02 C.21-0 2 72-03 1.112-03 5.181-04 2.263-04
*aeO 4.629-01 8.441-01 06s-o 14+1.9 41-01 * .4-01 * X41-01

0 1 nclids eonentratlons, gram
basis caingle reactor asambly

initial 46. d 9 3. d 140.3 J 137.7 d 234.6 d 241.5 d
nd14] 8.201-02 8.34-02 8.332-0 * 1.353+02 3.33*02 8.353-02 832-02

0 nuclide concentrations, grams
bas esingle reactor asaembly

Initial 46. d 93 d 140 d 117.7 d 234.6 d 281.5 d
nd%45 6.371-02 *.381-02 6.38302 2 .331-02 6.32*02 6.303*02 6.383*02
SMl47 1.03-02 1.111-02 1.16-02. 1.203-02 1.252*02 1.293*02 1.333*02
.. 49 3.473-00 4.371-00 4.373-001 4.373-00 4.372*00 4.373-00 4.373*00
sal5O 2.813*02 2.812-02 2.813-02. 2.012-02 2.813-02 2.313*02 2.113-02
ad5l 2.333*01 2.35+01 2.353*011 2.34.01 2.343*01 2.343*01 2.34Z301
sul51 4.762-02 7.093-02 3 413-02 1.173-01 1.402-01 1.641-01 1.373-01
sa52 1.10Z-02 1.112*02 1:183.021 1.133*02 1.102 1.11*+02 1.18w02
swu33 1.09Z-02 1.102-02 1 103*02 1 103-02 1.10202 1.103*02 1.103-02
gdl55 1.003-01 1.335-01 2.633-011 3.503-01 4.303-01 5.083-01 5.5-01

0 C maclLds concentrations gram's
Osis asingle rctor sembly

Initial *$ d 951 d 1403 d 187.7 d 2346 Cd 211.d
total 3.203-04 3.20304 3.202-04 13.206-0 3.202*04 3 203*04 3.203*04
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ye6cf6h6.sum
.................. ..................... ....

SCXAL. Sulletin board

b elo_ to '' -4.3.

..** ***************O********************b** * * ****^****X.* .................**
1 primary module access nd Input record s scale driver - 5503/29 - 09z047 

odule s2h wil b clled
Yankee Row sawe 6-C-f6 -. 17.02 e 20.19 wd/Wn. July 97

rixtr. of uel-pin-unit-ell:

44group latticocell

bo2 I en.10.11 1 780
92234 0.020 922353 40 9223 0.020 2231 96.SS nd

kr-83 1 0 1-20 788 end
kr-85 1 0 1-20 7 end
Y-t7 1 0 1-20 788 end
*r-90 1 0 1-20 788 end
xr-93 1 1.20 78 end
ur-94 1 0 1-20 78 end
sr-25 1 0 1-20 78 end
nb-94 1 0 1-20 718 end
me-5 1 0 1-20 738 end
tc-99 1 0 1-20 71 end
ru-101 2 1-30 718 end
ru-lOt2 I0 1.20 720 d
rh-103 1 0 1-20 781 end
rh-l0S 1 0 1-20 788 end
pd-1o 1 0 1-20 788 nd
pd-101 1 0 1-20 786 end
sq-0O 1 0 1-20 78 end
ab-124 1 0 1-20 718 end
xe-131 1 0 1-20 788 end
ze-132 1 0 1-20 788 end
x.-15 1 0 1-20 781 end

1e-38 1 0 1-20 711 end
cm-134 1 0 1-20 71 end
es-U15 1 0 1-20 71 end
es-127 1 0 1-20 78 end
ba-llt 1 0 1-20 718 end
1-139 1 0 1-20 788 nd
pr-141 I 0 1-20 718 ind
pr-143 1 0 1-20 788 nd
ce-144 1 0 1-20 788 nd
nd-143 1 0 1-20 788 nd
nd-145 1 0 1-20 788 and
nd-147 1 0 1-20 788 end
V.-l47 1 0 1-20 788 end
r-148 1 0 1-20 788 end
a*-147 1 0 1-20 78 end
s-49 I 0 1-20 788 end

sm150 1 0 1-20 78 *nd
sm-151 1 0 1-20 788 end
a-152 1 0 1-20 781 end
eu-153 1 0 1-20 788 end
eu-154 1 0 1-20 71 end
au-155 1 0 1-20 78 end
2d-155 1 0 1-20 788 end

.rb s348 8.03 11 0 0 0 012 0.08 25055 2.0 15031 0.043
16000 0.030 14000 0.75 24000 18.0 2000 11.0 41093 0.7
73181 0.1 27059 0.2 26000 7.055 2 1 541 end

h2o 3 den-0.t0256 1 28 nd
trbs-borod 0.80236 1 0 0 5000 100 3 .0.e-6 528 ed

261 p boron vt) In moderator for the Core V

ed coerv

fuel-pin-cell geoetry:

aquarepiteb 1.072 0.747 1 3 0.864 2 0.757 0 end

assembly end cycle parameterst

rnpinass-305 tuelngth-133 t5 ncyclea-l nlib/cyc-5
vrintlevel-5 lights1. Inplevel-2 nrmatotal-3 nd
3 0.6048 500 10.5799 3 10.9791
pover.18.130 burn.41.5 down-129 dW
pover.19.070 burn.333.1 down-370 temkcyc-715 end
power-lt.755 burn-SI7 do- -211.5 bfrac-261 temkcyc-777 end

o 135.0 cr 5.1 an 0.33
fe 13.0 co 0075 ni 9.9
sr 221.0 nb 0.71 n 3.6

1 ss;sseesa. saae&&a& * essessce 22222222222 hh bh
8sss1ssssss as8assassas 8588881869se 2222222222222 hh bh
as 20 m2 as as *o 22 22 hh bh
*' 9 me 5* i22 hh hh
as me ma ma 22 hh bh
asaseaeesee saaaaaseasaa .sesssaess 22 bhhhhhhhhhhhh
sassasazls saaaaeeeaaae essassseus 22 bbhhhhh

as mO ma ma 22 hh hh
as ma ma as 22 bh bh
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mu mm mm an ma as 22 b2. kh
mmmmmmmmmmumm ma an mmmmmmmmimmm 2222222222222 bi u
mmsmmmmmmii mm * an Ainnmmmmmin 2222222222222 b 11 0h

D

murn itiliiiiLiel ccceccccccc h2. 0h e-O0oO0oOO
rim m 111111111 ccccccccccceC 1hh M2 oOOOOOOOOOOOO
rM m it cc cc bh Jb Do o

in urn * Ii cc bb hb oo 00
mu mu m it cc )hh bb oe,.J 00 @

a n mu II cc 2.2. hh ub 0o 00
nn l i es C h bb ol cormu mum 11 cc bb2 bb2 go 00

fln mm., 1 ULULIL CC cc ccc c 02. 0 00 00 00
mu nnn ILILIILILI cccc cccCCCC 12. 0.. 0 00000000
urn rn iiiliii i aeceecceoc 2.2 2.2 e _oooo

0

0000000 7777777777777 3 33333333333 0000000
000000000 777777777777 II 3333333333333 000000000

00 C0 77 77 3 23 33 co o
co 0o 77 33 00 00
00 00 77 ii 33 00 00
00 0 0 77 333 00 00
00 00 77 U 333 00 00
00 00 77 U 33 00 00
00 00 77 33 00 00

00 00 77 3 33 32 00
000000000 77 33333333333 2 000000000

0000000 77 U 33333333333 0000000
0

11 777777777777 535533535533 0000000
III 777777777777 555555555355 t00000000

1111 77 77 3 55 * 00 00
11 77 : 55 00 00
11 77 ,: 55 00 00
11 77 '3553533333 00 00
1 77 3555555555555 00 00
11 77' 13. 55 00 00
11 77 ill Ss 00 00
1 77 :3i 55 5 00 00

11111211 77 3 3 0000000
1111111 77 S33555555 0000000

0 ssmmmsss ccceccecec saamamas
musmmaamsss cecccccceecc msamamamaa

mm cc am cc

cssssssssg ec ma 4 masm
maasssssssams cc an-mmamaaa

mm ccmaa

of m cC cc mmm
wmmmmmmmmnues cecccecc mm ma

mssassss ceeccccce as a&
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21
21
11
11
11

99gs99s9999

22222222222
22222122222222

: 22 22

11 ~ ~ ~ ~ ~ ~~2

22

7777777777777
777777777771
77 77

77
77

77
77

77
77

77

77

11
11
111
11
11
11
11
11
21
21

1211111
11111111

:3:

3:

1
21
11
21
11
11
21
11
11
21

22
22

22
22

2222222222222
2222222222222

so999eet"e
00
*-

mmmceeec..

me
*-...e.ccce-
*--ec@C,,OCO

.............. ....................... ****v**...................... .. *-...........*

.............. *....................... * ...................................
†*................................................... ..

proram vrifietion nformation

code ystm: scale version . 4.3

progTm: *a2.

creation date: 03107f57

library: /ovtjuwutScem4.3lbin

ths I not a scal. confiouration controlled code

; jo2.naw.o : nichol

date of mxecution; 07130137

tm of xecution 17:021

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

2

0 nuelide concentrtions. grmam
bmsis *ingle reaetor amably

initial li-It 8
o 16 1.31Z 0 I.333.0

total 3.923.03 3 92 .0
0 inuclide concentrationm oram

basis *sinole reactor asmbly
inuitial l2-l d

u234 2 00i.02 2.00Z.02
u.215 3.0Z.04 3 4 0I04
u236 2.00K.02 2.003.02
u238 3.633.03 9.632.00

total 1.003.06 1.00Z.06
O basis -
0 initlal 22.6 43.2 67.7 d 30.3 d 50.2 d
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0
0

initial

initial 46. d 32 d
1 1233Z.05 135t-05 1.335.05

initial 46. d 33. d
i 1.052.01 1.101*01 1.143*01

tc 23 1.333-05 1.871-05 1.e7-05

initial 41. d 13.8 d
total 3.921.03 3.932305 3923.05

0

initial 46.9 3.3 
u233 1.482-03 1.491-03 1.503-03
u234 1.43t-02 1.451302 1.45.02
u23S 1.713.04 1.71t-04 1.11t#04
U221 3 .29.03 3.29-03 2 .29.03
u238 9.50*03 9.S302-05 3.50105

np237 2.413*02 2.451-02 2,65.02
pu239 2.20t-04 2.14t-04 2.013-04
pu231 *.123*01 6.29-01 6.401.01
pa3* *.123*01 6.291*01 6402-01
pu239 3.38*03 5.671-03 5.673.03
pu240 1.533303 1.35-03 1.55303
pu241 *813*02 *.75t*02 8.703*02
pu242 1.403*02 1.603*02 1.603*02
aw4l 3.1101 5,633.01 1.193-01
am242 1.243-00 1.243*00 1.24t*00
.9243 2.233-01 2.231*01 2.223-01

total 9.733*05 3.733*03 .7*9z-05
0
0

initial 46.9 d 53.8 d
3 15 4.332-02 4.49t*02 4.621-02

0

initial 46.1 a 33. d
tc 9 5.072*02 3.09302 5.09t-02
rulOl 4.713-02 4.713*02 4.71t-02
rblO3 2.53*02 3.073*02 3.123*02
rhlO3 2.101-02 5.13-03 4.011-03
SVlO3 4.663*01 4.643-01 4.143-01

initial 46.9 d 33.3 d
ndl3 5.303*02 4.001-02 6,013-02

0

initial 40.9 33.8 
ndl45 4.413*02 4.410-2 4.41*02
sa147 8.45301 1.843-01 9.223*01
8s.49 2. 33300 3.513*00 3.S13*O
sa150 1.68Z*02 1.683-02 1.633*02
s.111 1.723-01 1.732-01 1.733*01
eul51 5.563-02 7.27-02 8.993-02
a.152 7.95t.01 7.93-01 7.9501
eu153 5.82-01 591-01 3.312-01

dI5 5.73-02 1.023-01 1.442-01
0

Initial 46. d 33.8 d
total 2.073-04 2.071*04 2.073*04

d 45.2 d 7.7 d 30.3 d
rr-lids concentretions. r
bea *inqle reactor semly

140.8 d 17.7 d 234. d 281.5 d
1.333*03 1.33Z.05 1.353*05 1.353-03

nuclide concentrations r-
bauis singla reactor asse lY

140.8 d 117.7 d 224. d 211.5 
1.163.01 1.18*0.1 1.1t*01 1.139301
1.17-03 1.173-05 1.31-03 1.873-05

nuclide concentrations. wrm
bss *aingle reactor asa-62y

140. d 187.7 d 234.4 d 231.5 d
3.923*05 3.32Z*05 3.321-03 3923-05

nuclid. coneentrations qrm
bads -single reactor aseblY

140. a 187.7 d 231.4 281.5 d
1.313-02 1.323-03 1.543-03 1.333-03
1.45302 1.45t02 1.45*02 1.45302
1.713*04 1.723*04 1.723-04 1.713*04
3.29303 3.23t.03 3.291-03 3.29*03
9.503*05 .503*05 9.50*0 .503*05
2.6S3-02 2.693302 2.651-02 2.63R*02
2.01Z-04 1.953-06 1.893-04 1.843-04
1.493*01 6.363*01 6.613.01 6.663*01
6.49+01 4.363*01 6.613.01 6.663*01
3.673*03 5.73-03 3.671302 5.673-03
1.55303 1.533*03 1.55303 1.35-03
3.653-02 3.59302 1.534302 1.493-02
1.603*02 1.601-02 1.103*02 1.603-02
672-01 7.263*01 7.79-01 8.323-01
1.243-00 1.243*00 1.243-00 1.243-00
2.223-01 2.233-01 2.223*01 2.233*01
3.733*05 3.79-05 9.793-05 9.733*03

*1e- nt concentrations. raM
nucilds concentrations. r
beais *sinole reactor ass lY

140.3 d 187.7 d 234.6 d 231.3 d
4.713-02 4.772*02 4.313*02 4.31-02

nuclida concentrations. ra_
bet*ri ealnle reactor asseublY

140.8 d 187.7 d 234.6 d 201.3 5
5.09302 5.0902 5.09302 3.09-02
4.713-02 4.711*02 4.713+02 4,713-02
3.153-02 3.16-02 3.161*02 3.11-02
1.753-03 7.653-04 3.343-04 1.451-04
4.166301 4.663-01 4.961-01 4.113*01

nuclide concentrations. raw
boais *ingle reactor asseablY

140.8 d 167.7 d 234.4 d 211.5 d
6.013*02 .013.02 6.013*02 .01*-02

nuclide concentrations. graa
basis single reactor asbly

140. d 137.7 234. d 231. d
4.413-02 4.413*02 4.413*02 4.41-02
9.533-01 9.941*01 1.031-02 1.063.02
3.513*00 3.31-300 3.51-00 3.51300
1.63-02 1.631-02 1.683*02 1.681-02
1.73*-01 1.732-01 1.732-01 1.73*.01
1.073-01 1.243-01 1.413-01 1.512-01
7.953301 7.35301 7.95301 7.353-01
5.913-01 5.313-01 5.931-01 5.13-01
1.8S3-01 2.263-01 2.6Z-01 3.05-01

nuclid. concentrations, gram
basis single reactor assembly

140.8 d 187.7 d 234.6 d 281.5 d
2.07-04 2.073*04 2.073-04 2071*04

50.3 d
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ye6sec2h3.sum
0 -. . - . . ..................... ***-**.. ..

* 301.343 1 1uII.t~n board

* Welcoe to UAL-4.3.

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

r Lary r o :le ccec and niu t reOrd Vl * d. .r - 5/01/25 - 09:08,37 
- Module sas2h wLil be Called

Yanke" Raw sole 66-SZ-c2-3. 18.94 32.03 gwdlW, July 7

uixtures of uel.-pin-unit-Ocl:

44group lattivecell

uo2 1 en-10.1S 1 394
92234 0 020 922135 340 92236 0.020 92231 9.53 nd

kr9 2 1 1-20 894 end
kr-U I 0 1-20 394 *nd
Y-39 1 0 1-20 894 end

9r-50 1 0 1-20 94 nd
mr-93 I 0 1-20 894 end
zr-94 1 e1-20 394 end
zr-SS 1 0 1-20 894 end
nb-94 I 0 1-20 394 end

-5 2 0 1-20 191 nd
te-:9 1 0 1-20 394 end
ru-101 1 0 1-20 894 and
ru-OS1 0 1-20 394 wed
rb-101 0 O1-20 894 end
rh-105 1 0 1-20 894 end
pd-105 1 0 1-20 894 end
pd-lOs 1 0 1-20 894 end
aq-109 1 0 1-20 894 end
ab-124 1 0 1-20 394 end
xe-131 1 0 1-20 394 end
xe-132 1 0 1-20 894 nd
se-235 1 0 1.20 894 nd

Re-139 1 0 1-20 894 end
Cas134 1 0 2-20 894 end
a-11 1 0 1-20 894 end
@a-137 1 0 1-20 894 end
ba-136 1 0 1-20 394 end
la-21i 1 0 1-20 394 end
pr-i4 1 0 1-20 3 a end
Pr-43 1 0 1-20 394 end
Ce.-44 1 0 1-20 894 and
nd-143 1 0 1-20 394 end
nd-143 1 0 1-20 8t4 end
nd-147 I 0 1-20 14 end
gm-14

7
1 0 1-20 394 end

S--143 1 0 1-20 394 end
a.-147 1 0 1-20 814 end
s-149 1 0 1-20 J end

os-152 1 0 1-20 894 ed
ua-152 1 0 1-20 34 end

Wu-153 1 0 1-20 894 *nd
eu-155 1 0 1-20 394 end
eu-155 1 0 1-20 394 end
gd-155 2 0 1-20 894 end

arbot-saail 8.03 11 0 0 0 8012 0.08 25055 2.0 15031 0.04S
16000 0.030 14000 0.75 24000 13.0 23000 11.0 1093 0.7
73181 0.1 27059 0.2 26000 7.095 2 1 580 end

h2 3 dn-0.78133 1 41 nd
erb.-bormod 0.7133 1 1 0 0 5000 100 1.Oe-6 541 end

261 pm boron (wt) In moderator for the Core 2V

end cow

fuel-pin-cell geintry:

equare itch 1.072 0.747 1 3 0.164 2 0.757 0 nd

assembly and cycle paraeeters:

npinassxa305 fuelnth-853 .9 acycles 3 nlLb/cy-5
printlevel.5 iohtelc9 inplvel-2 nutotal-3 end
3 0.6048 500 10.5799 3 10.9791
poer.29.24 burn-451.5 doen-121 nd
po-or-32.45 burn-333.1 down-37

0
tmkcyc-15 end

pover-23.79 burn-337 down.211.5 bfrac-261 tkryc.348 end
o 1235.0 cr 5.9 on 0.33
f. 13.0 co 0075 ni .9
sr 221.0 nb 0.71 on 2.6

1 *iassse aaaaa *55aseeass 22222222222 hh hh
aesueaseeasXX assesasesa aeaaaeeuaau 2222222222222 hb hh

cc is as *a as as 22 22 hb hh
*sa Ca Js 22 hh hb

X7 cc mc as 22 hh hh
eee@eaSSeUCS aaasaaGaaea aessseeeSER 22 hhhhhhbh
*SSIsMsssT aaaaaaaaaasaa saeesgosmas 22 hhhluhhh

aa Os N* 22 hh, hh
as as sa of 22 hh hh



Attachment U: B00000000-01717-0200-00143 REV 00 Page II-14 of 24

ma . . ma..
M.asa. ama.. . ma

........... ma

. as as 2
* mmsgassassas 2222222232222
ma sss amas 222222222222

bh
bb bb

0

TMn an IiLiLIiLILIi

mn u n 1iLL1111

inn n n IL

ur rn M IL
ur mun uan It 
nn nn gm 11m rn n II
rn mMM Itnn nnmn IIH11

un m LIiHi M
0

Ccccceece
cccccecccccc
cc cc
cc
cc

cc
ec

cc
cc

cc cc

cccceccccce
cccccccec

M kh
bk hh
bh k

hh *bh
hh hh

hh hhbkh bh
kh hh

00000000000

00 00000
00 00
00 0
00 0

co 00
Go 00
00 0

000000000000

1
11
11
1111
11
11
11
11
11

0oo000 777777777777 I 333333333 0000000 999999990 777777777777
00000000 777777777771 /I 323333333323 000000000 999999999999 777777777777

c0 o 77 77 II 33 3 00 00 co99 99 77 77
00 00 77 /I 33 00 00 . 9 PI 77
00 00 77 /I 33 00 00 /I t 29 77
co 0o 77 3 233 Do 00 tt 99999999999 77
co co 77 /I 333 oD co I 99999999999 77
00 00 77 II 33 00 00 II 9 71
co 00 77 II 3300 00 I/ 99 71
o 00 77 It 33 33 00 00 / 99 77
0oooooo 77 33333332333 000000000 I9999999999 77
0000000 77 3i 332332332 0000000 i 9999999999 17

11 8888888888S
111 886818148888

1111 so as
11 Is as
11 Be Is
11 51II1818SI
11 11813SSSS8I
11 as It
11 as of
11 St so

11111111 883383181061
11111111 3888188111

1
0

11 33333333333
111 33233333333333

:22 1111 33 33 lt
urn: 11 - 33 321

11 33 321
11 333
11 333

us, 11 33 ust
9 I 11 33 t a

11 33 33 U:,
11111111 3233333333333
11111111 3333333333

ma~asamaama CcecCCCccc .a .m.a. 11
aaaaaasaagaaz ccececececc aaawamaaa 11

mm Ss cc e c m ma 11
mm cc aa ma 11
mg cc as a 11
smasmaMasasm cc waSama&m&&: 11
msasasssss cc agaaassamamaa 11

as cc &a * 21
am cc as 1

ma ma cc cc La am 11
mammammammama *cccececccccc ma ma 3111111111111
ammummmmaaa ctccccccccc aa ma 1111111111111

0000000 7777777777777
000000000 77777777777
00 co 77 77

00 00 77
00 00 77
00 00 77
.00 00 77
o co 77
o co 77
0o 0o 77
000000000 77
0000000 77

meeeeeeeee

4,w-eeeeeees

* - emammamem

...... ....... e -* ................ ***X*v................................ ........ *

...... ....... *.................... *.*................ .#.................. 

~~~~..... ........ 0................. 0..........

program verification information

coda ystm: scale vrsion: 4.3
. 5S*:.S.**.. ... S. .....

*^**********-------- 5-**.*.^.4-**.***.....45**.*.

progrma: maa2

creation date: 03107/97

library: /optlnautlScale4.3/bin

**-- this In not a mcale configuration controlled coda

5555. ~ jobnow: nichol

*--*- date of execution: 07130/57

.. of xecution: 1:13:07

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

I
O - - ----- c. ------- . . ... - -.-.-.-.- a-.-----_.

e nuclide onentrations rs

initial 15-lt d
o 16 1.352.0S 1.333*03

total 3.923*05 3.923.05

initial 1-l d
u234 2.003.02 2.00Z-02
u235 3.403*04 3.403-04
u236 2.003*02 2.00Z.02
u231 9.65z.0S 9.65-05

total 1.00l.06 1.00*06

basia *single reactor sissbly

nuclid, concentrations. gram
basim msingle reactor asmably

0
0 LAitisl 22. d 45.2 d 67.7 d 90.3 d 90.3 d
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o initial 22.6
0

initial 46.9 d 13. 4
o 16 1.351*05 1.351.05 1.351*05

0

jiitial 46.9 d 13.1 a
95 1.783*01 1.861*01 1.913.01

tc Is 3.511-05 l.Ot-D5 9.001-0

initial 46.9 d 13. d
total 3.923*03 3.323*0S 3.121-05

initial 4.9 d 13. d
U233 1.353-03 1.812-03 1.302-03
u234 1.139102 1.191-02 1.191-02
a23 1.1(1-04 1.1(3.04 1.12.04

,236 4.173.03 4.172.03 4.172-03
u238 3.391-05 9.392*05 3.333-05

nv237 4.711.02 4.353*02 4.151-02
pu236 7.223-04 7.033-04 6.313-04
pu23 1.821*02 1.171*02 1.90202
puo 23 s 1.32.02 1.67*02 1.0X.-02
pu239 6.603.03 6.6(1.03 * 61-03
pu240 2.46.-03 2.4(1.03 2.463.03
pu24l 162-03 1.411-03 1.603*03
pu242 4.771.02 4.771-02 4.771-02
a241 1.05301 1.003-02 1.103*02

a212& 2.56100 2.563-00 2.363-00
a.243 1.073-02 1.073*02 1.075*02

total 1. 7*05 9.67305* 9672-05

initial 46. d *1. d
93 .S532.02 (.772.02 (.943.02

id 5.2 d 7.7 d
MAClid. cC tration. ram
basis ainoLa reactor samebly

140.1 4 187.7 d 234.6 d 211.5 d
1.351*05 1.3501 1.3S303 ".33'03

uscIlie concentrations. grw
basis *Single reactor assbly

140.1 d 187.7 4 234.6 d 231.5 d
1.15*01 1.913-01 1.993301 2.003*01
3 .002-0 9.003-03 9.003-03 .003-05

elie concentrations. gram
basis *ain7la reactor aasebly

140. d 187.7 d 234.5 d 281.5 d
'.93230 3.921*05 3.923*05 3.921*0S

mclide conentratioci gram
bais *single reactor s8_bly

140.6 d 117.7 d 234.6 d 281.3 d
1.923-03 1.941-03 1.363-03 2.911-03
1.201*02 1.203*02 1.201-02 1.203-02
1.163*04 1.163*04 1.1(3-04 1.143*04
4.171.03 4.173*03 4.173.03 (.217+03
9.332*03 3.393305 1.333*03 1.39303
4.15102 4.833*02 4.853*02 4.15*02
6.612-04 6.413-04 6.213-04 .033-04
1.922*02 1.943*02 1.961*02 1.75-02
1.122*02 1.143*02 1.963*02 1.171*02
(.63.03 (.663.03 6.663.*03 (.61.03
2.461*03 2.461*03 2.4(3-03 2.463*03
1.59-03 1.383*03 1.573-03 1.5(1-03
4.77102 4.771*02 4.773*02 4.771*02
1.202-02 S.301.02 1.403*02 1.433*02
2.562*00 2.S53*00 2.55*00 2.35300
1.07Z-02 1.073*02 1.073-02 1.073-02
967.05 9.671*03 9.673*05 1.673*05

element concentrations, gram
nuelid. concentrations, gram
basis asinole reactor asmbly

140.3 d 187.7 d 234.6 d 281.5 d
7.063*02 7.143-02 7.131*02 7.223+02

nuclid. concentrations. gram
bais saingle reactor Asieewly

140.1 d 187.7 d 234.6 d 281.3 d
7.431*02 7.631+02 7.632-02 7.633*02
7.402*02 7.403+02 7.403-02 1.403-02
4.772*02 4.78+02 4.191*02 4.733.02
2.702-03 1.113-03 5.163-04 2.232-04
8.332*01 1.3201 8.333*01 8.931*01

auclide concentrations, grsa
basis -single reactor assembly

140.8 d 187.7 d 234.6 d 281.5 d
8.433-02 1.49302 8.491302 8.491-02

Melide concentrations. grms
basis -sinaie reactor asambly

140.8 d 107.7 d 214.6 d 231.5 d
(.412-02 6.481+02 6.481-02 6.481*02
1.213-02 1.232*02 1.233-02 1.343*02
4.463*00 4.462*00 4.462.00 4.,4Z*00
2.133-02 2.09102 2.891202 2.899302
2.423*01 2.413*01 2.41Z01 2.411*01
1.223-01 1.461-01 1.99Z-01 1.933-01
1.203-02 1.202.02 1.201-02 1.203*02
1.132-02 1.133*02 1.13Z-02 1.131*02
3.672-01 4.501-01 S.311-o s.11-01

nuclide concentrations. oram
basis asingl. raetor assembly

140.8 d 187.7 d 234.6 e 281.5 d
3.273-04 3.271.04 3.273:04 3.271*04

*0.3 4 90.3 d

0

0

te 3
rulOl
rh:Ol
rhclOa
agloy

initial
7.623-02
7.401-02
4.471*02
3.25-02

.911-01

46. 4
'7.65-02
7.401-02
4.651302
1.421-02
8.932-01

33.1 d
*.635202
7 .40*02
4 .731*02
(.192-03
8.133-01

initial 46.9 d 913.0 d
ndl4 1.342*02 0.483*02 8.4*-02

ndl4S
a147

m150

sma5l

&u153
d155

initial 46. d 93. d
6.48302 (.413*02 6.48+02
1.06.02 1.115*02 1.12-02
3.563-00 (.46Z*00 4.463-00
2.89-02 2.19E*02 2.193-02
2.413-01 2.423*01 2.423-01
4.99-02 7.393-02 9.713-02
1.203-02 1.203*02 1.203-02
1.123-02 1.131-02 1.131-02
1.083-01 1.96Z-01 2.12Z-01

0

initial 46.5 d 93.3 d
total 3.273*04 3.271.04 3.272*04
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ye6sec2h5.sum
............ .....

* bo.LU. S ulltin beard

* W.1co to CA -l.3.

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

prl~ry module access nd Ipt record I cale river - 13/03125 - 09:08:37
_ module saa2h will be called

Ynee lOve ae-l 38SZ-c2-S. 57.8 -t 2 1.41 Uvd/VTu. 3uY 57

mixtures of fuel-pin-unit-6XX:

dMroup ltticecell

uo2 1 den-10.16 1 65
5224 0.020 223 380 223 0.020 2238 58.56 end

kr-86 I 0 1-20 1lB end
kr-0S 1 0 1-20 015 ond
y-38 1 0 1-20 515 end
mr-SO 102-20 ass end
sr-23 1 0 1-20 165 end
Kr-4 1 0 1-20 865 nd
ar-55 1 0 1-20 565 and
nb-I4 1 0 1-20 885 nd
No-95 1 0 1-20 865 end
tc-55 1 01-20 885 end
ru-101 0 1-20 083 <nd
ru-106 1 0 1-20 383 end
rh-101 1 0 1-20 665 nd
th-205 1 0 1-20 85 end
pd-105 1 0 1-20 85 end
pd-l06 1 0 1-20 385 nd
eq-OS I a 1-20 885 end
eb-i24 1 0 1-20 85 end
xve-ll 1 0 1-20 815 end
xe-112 1 0 1-20 883 end
xe-1i5 1 0 1-20 :I end
xe-136 1 0 1-20 3 5 nd
cs-ll 1 0 1-20 85 end
cs-lOS 1 0 1-20 883 *nd
cm-lI? 1 0 1-20 685 *nd
ba-l16 1 0 1-20 805 *nd
la-IlS 1 0 1-20 885 .end
pr-l4l 1 0 1-20 85 end
pr-ll 1 0 1-20 385 end
ce-ll 1 0 1-20 385 end
nd-ll 1 0 1-20 885 end
nd-145 1 0 1.20 685 end
nd-147 1 0 1-20 885 nd
po-147 1 0 1-20 85 end
pm-4l 1 0 1-20 055 end
a,147 1 0 1-20 885 end
s-149 1 0 1-20 g8s end

-I5O 1 0 1.20 885 end
e-151 1 0 1-20 885 nd
m-152 1 0 1-20 885 *nd

eu-151 1 0 1-20 885 end
eu-154 1 0 1-20 885 end
eu-15S 1 0 1-20 885 end
od-155 1 0 1-20 885 *nd

arbm-slS 1.03 11 0 0 0 012 0.08 25055 2.0 15031 0.045
28000 0.010 1400 0.75 2000 18.0 28000 11.0 4103 0.7
71161 0.1 27055 0.2 26000 7.055 2 1 547 end

h2o 3 dn-0.75713 1 512 nd
arb-bormod 0.75731 1 1 0 0 5000 100 10.-6 52 nd

261 m boron Nt) n moderator for the Core V

end cinv

fuel-pin-cell geometryi

mqrpltch 1.072 0.747 1 3 0.15 2 0.737 0 end

assembly and cycle parameters:

npin/asa305 fuelnth-813 .5 nyclesI- nliblcyce5
prlntlevel-5 ligbtel- iXeve1-2 fumitotl-l end
3 0.8048 500 10.5799 10.791
power-2.51 burn-451.5 down-129 end
power-25.85 burn.-ll. down-l70 tkeyc.809 end
power24.07 burn.137 down-221.5 bfrse-291 tecyc.1417 end

o 215.0 cr 5. wn 0.1
1e 1.0 co 0.075 nl 5.
sr 221.0 nb 0.71 an 1.

asasssseses assasemee ssasaca 22222222222 kh
aesshasasas aaaaeasea mmsaseee 2222222222222 h hb
me as am a. em as 22 22 hh hk
mm aa ma me 22 bh h
se ma et me 22 hh h
*ses922sses asessaaaa esassesess 22 hhhhhhthhIh

easseseca2s aaaaasaaassaam "sesmemsmas 22 bhhhhhhhb
sa aa a. me 22 hh hh
me ma a. em 22 hh bb
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as as "

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

.... ssoonss a&

as so 22 bh
55 SSR isa50ss 2222222222222 bh
" sasseassess 2222222222222 bh

bh
hb
b

a

gm nn 1s1ILL1imn an IIIIIIIIi

nUn en ii
n n an 1i

n n ti

ur rn m IL
nn nn nn is

nn nnrn It
rn nM iIt
nn nnn iiIi i1i i
nn an Iii iIILII

ececccee
cccccccCcccC
cc cc
Cc
cc
cc
cc
e

cc
c cc

cececceceecce
eecceecece

bb bb
bb hb

lb. bb

bb bhh

bh 11
bh bb
bh tb
bh bb
b hub

0000 00
0000 00
00 00
00 00
00 00
00 00
00 00
00 00

cso co

000000000000
00000000000

11
11
it
11
11
11

21
11
21

0000000 7777777777777
000000000 777777777777

co 00 77 77
00 00 77
00 00 77
00 00 77
00 co 77
00 co 77
00 co 77

00 00 77
000000000 77

0000000 77

'I

i

if

/1

33333333333 0000000 /1 999919999 777777777777
3333333333333 000000000 i/ 999939599999 777777777777
33 33 00 o 91 91 77 n 77

33 00 00 i/ 99 99 77
33 00 o n 9 91 77

333 00 00 29999999999 *77
333 00 00 * 55115339951 77

33 00 00 I 51 77
33 00 00 9 9, 77

33 33 00 00 / 99 77
3333333333333 000000000 999999999999 77

33333333333 0000000 I 99999199999 77
0

1
C

11
II

1111
11
11
11
11
11
11
11

11112111
2111111

8 88 88
a28888888

as a s 
a3 8

%MM8:
381 88

33333333333 535355553s
3333333333333 55535355555S

2:: 33 33 55 Sol
u: 33 55 us:

2:: 33 55 :
333 55555555333
333 55555555355ss

tsr: 33 55 :r:
turn 33 5:
us: g 33 33 Ss 55 turn

3333333333333 5S3555555553
33333333333 5555555555

5saasssasai ecececeeee sass&as 22
assusassasses eCeccCecee as&ssaasas 21
as as cc cc as as 11
as e c sa asc11
as cc s as 11
sasasssss ec a aaaaaasass 11
*asassagss s cc resassaaasa 11

cc c a as 11
55 cc 55 * 11

* cc cc *1
*osssessss ccccccccccee 5& 2 111111111111

sssssaa ceeccceec . as &a 11111111111

333333333
3333333333333
33 33

33
33

333

333333
33 33
3333333333333

33333333333,............

4,a...s...e

s
eseess..."

eascecee"

s*sesseee
.. ee..a*a

44
444 

'4444
4 4 4

44 44
44 4 4

44 44
444444444414

4 44 444 4444 444
4'
'4
4'

..................................................... 6......0.... ................
. .. * . ... ..................... 5*******

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

program v rification nformation

COda system; seale version: . 4.3
..... .............................................. ...... .......... .
.......................... ............. p................................. ......... *....**^*..... .... 5.....
... .... 5*5.ttt*5***.~tr

program: sas2

creation date: 0/07/97

lbrfary Ioptlneut1Seale4 .3/bin

thi is not a Jeale configuration controlled code

..... . .. obnsm: uuichol

.... . ote f execution: 07/30/97

t.-s of execution: 18:3353

...........................................
. . . . . s . .. . .......... . .............. ........~~~~~~~~~~~~~~~......... ............ .. *.. 

e inuelids coneantratiua. ar

initial 1-I d
o 1 1.351.05 1.353-05

total 3.92Z*05 3.923-05
0

initial
i234 2.003.02
u235 3.403-04
u236 2.003.02
u231 1. 55-05

total 1.003-06

12-1 d
2.002.02
3 .40104
2 .003.0
9 .65303
1 .003.04

bais -sing rctor assewbly

ujuelid ceoneantratiols gras
bass single reactor assembly

batis 
22.6 d 45.2 d 67.7d

0
O - lnltill 70.3 d 90. 4 
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0 ~~~~~initial 22.6 4S.2 67.7 90.3 90.3 
basi n* i s @le reactor assembly

charge 22. 6 452 d 7.7 d *0.3 d tO.3 d
4 .41303 .413-03 3 a1.03 h.413 03 1 411.03 g.41.o0

basis * omle reactor assembly
charge 22.6 d 45.2 d 67 7 90 3 d 90.3 d

beas * ingle reactor assembly
c'arg 22.6 45.2 67.7 d s0 C 90.3 d

o 95 .001.00 g.041-05 4.123-04 1.191-03 2.43-03 2.431-03
basis . single reactor assbly

charge 22.6 d 45.2 $7.7 d 90.3 d 90.3 d
te 99 .003.00 3.24t-12 3.333-11 1.23-10 3.043-10 3.041-10

basil single reactor ssebly
charge 22. d 45.2 d 67.7 d 90.3 d 90.3 d

basis * single reactor ass ly
charge 22.6 d 45.2 67.7 90.3 90.3 

totals 1.15*-04 1.152*04 1.153-04 1.153,04 1.153.04 1.15-.04
basis single reactor smbly

charge 22. d 45.2 d 67.7 d 0.3 90.3 d
u233 .003.00 3.053-07 6.003-07 801-07 1.13-06 I.153-09
u234 5.53-01 3.46Z-01 1.37-01 8.261-01 3.193-01 3.1193-01
u235 1.452.02 1.411-02 1.3&Z.02 1.353-02 1.323-02 1323-02
u236 8.473-01 1.41.00 2.103.00 2.711.00 3229.00 3.201.00
u238 4.OZ-03 4.05-03 4.05-03 4.05-03 4.053.03 4.053-03
np237 .001.00 1.273-03 2.31Z-02 4.0t-02 6.071-02 6.07-02
pu236 .00-00 2.133-10 1.30Z-09 3.558-09 7.093-09 7.091-0_
pu238 .003.00 4.603-05 2.922-04 3.071-04 1.63M-03 1.631-02
DU23O .002.00 4.602-05 2.92t-04 3.071-04 1.633-03 1.632-03
pU231 .002.00 1.513*00 3.111-00 4.74-00 6.17t-00 6.172-00
pu240 .001-00 2.031-02 3.351-02 1.t21-01 3.071-01 3.071-01
pU241 .001-00 7.25Z-04 *.131-03 2.011-02 4.553-02 4.552-02
P&242 .O.10 3.231-06 5.653-05 2.13-04 1.643-04 8.64-04

basis * single reactor assembly
charge 22.6 d 6S.2 d 67.7 d 50.2 90.3 d

an241 .00-00 S.171-07 1.8S2-06 4.4]Z-05 1.3$3-04 1.353-04
aw242- .003.00 7.951-10 2.661-08 1.93Z-07 7.52z-07 7.523-07
m243 .001.00 1.071-01 3.33-07 2.923-06 1.201-05 1.201-05

totals 4.20Z+03 4.20Z-03 4.203.03 419-03 4.193*03 4 193.03
decay data, including g_ and total energy. are Icon wndf/b-vi

0 1697 total nber of nucldas n library
nuclid. concentrations. gras
basis sinole reactor assembly

initial 46.9 d 33.1 d 140.3 d 1t7.7 d 234.6 d 231.5 d
e 16 1.35r-05 1.353-05 1.35R05 1.353-05 1,351.05 1.351-05 1.353*05

0 ,clide concentrations. grams
bsis Lsingle reactor assembly

Initial 46.9 d 13.3 t 140.t d 137.7 d 234.6 d 21.l5 d
tO 95 1.713.01 1.793-01 1.841*01 1.333*01 1.913*01 1.921-01 1.933.01
tc 99 7.993-05 8.081-OS 3.033-05 1.012-OS 8.083-03 3.031-05 3.033-05

0 nuclide concentrations. grs
basis esingle reactor assmbly

initial 46.9 d 13.8 d 140.3 d 137.7 d 234.6 d 231.5 d
total 3.92Z.05 3.921-05 3.923-05 3.923-05 3.921*05 3.2-05 3.923*05

0 nuclide concentrations. gras
basis -single reactor assembly

initial 46.9 d 13.3 d 140.8 d 137.7 d 214.6 d 2t1.5 d
u233 1.833-03 1.831-03 1.873-03 1.393-03 1.91-03 1.933-03 1.953-03
u234 1.202*02 2.213*02 1.211-02 1.213-02 1.21Z.02 1.21Z-02 1.22E*02
u235 1.133*04 2,18-04 1.12Z-04 1.18Z-04 1.18-04 1.183-04 1.1Z-04
u236 4.131-03 4.131-03 4.133*03 4.133*03 4.13Z*03 413Z.03 4.133-03
u238 9.403*05 9.403-05 9.403*05 9.401*05 9.40Z-05 9.40Z-05 9.403+05

nV23
7

4.623*02 4.70Z-02 4.703*02 4.703-02 4.703.02 4.703*02 4.703.02
PU226 6.773-04 6.591-04 6.393-04 6.20Z-04 6.013-04 5.83Z-04 5.65Z-04
jp.23 1.723+02 1.773*02 1.801*012 1.321*02 1.643*02 1.853*02 1.363*02
pu233 1.723+02 1.77Z.02 1.803*02 1.821-02 1.343*02 1.853-02 1.36302
pu239 6.46E303 6.52t*03 6.52t*03 5.23r03 .521-03 6.523r03 .523*03
p240 2.41Z+03 2.412-03 2.413*03 2.413-03 2.411*03 2.423*03 2.421.03
pu241 1.563*03 1.S3*03 1.54-03 1.53*03 1.53l03 1.523*03 1.51t*03
p"242 4.553*02 4.551-02 4.55102 4.553*02 4.553*02 4.55302 4.S5SZ02
amQ41 3.603*01 9.563+01 1.05302 1.21302 1.243*02 1.343*02 1.43Z 02
s242& 2.423*00 2.413+00 2.413-00 2.413*00 2.413*00 2.413*00 2.413*00
m243 9.913Z01 9.923-01 9.921.01 9.923*01 9.923*01 9.923*01 9.92Z-01

total 9.673*03 9.47*S05 9.673-0S 9.671+05 9.671.05 9.673-03 9.673.05
0 elemnt concentrations. grams
o M211de concentrations. rans

basia -single reactor assbly
Initial 46. d 93. d 10. d 137.7 d 234.6 d 231.3 d

No 95 6.431-02 6.6 3302 6. 33.02 6. 9102 7.033.02 .08Z02 7112*02
0 nuciLde concentrations. gras

basis -single reactor ssmly
initial 46.9 8 93. d 140. d 137.7 234.6 d 21.3 d

tc 99 7.503*02 7.53302 7.53-02 7.333-02 7.33*02 7.533-02 7.533-02
rulOl 7.263-02 7.263+02' 7.263*02 7.263*02 7.263+02 7.253-02 7.262-02
rhlOi 4.363*02 4.54-02 4,653-02 4.663*02 4.703*02 4.703-02 4.711*02
rhIOja 3.273-02 1.433-02 6.243-03 2.731-03 1.193-03 5.203-04 2.271-04
aglOS 3.65*01 3.66+1 J.6620-1 3.6z*01 3.661*01 3.663*01 3.66*-01

O nuclide concentrations, grams
basis -single reactor ssembly

initial 46. d 13. d 140. d 137.7 d 234.6 d 231.5 d
nd243 3.213-02 3.35+02 8.363-02 8.34-02 3.361-02 3.363*02 3.36Z.02

0 nuclid concentrations. grans
basis -single reactor assembly

initial 46. d 93 140. 8 d 137.7 d 234.6 d 231.5 d
MdM4S 6.391-02 .3.93*02 6.393-02 *.39Z*02 6.391*02 6.311-02 6.3i9302
&&147 1.063*02 1.113*02 1.161*02 1 .20*02 1.253*02 1.293-02 1.3312-02
9s044 3.47Z300 4.38+00 4.301*00 4.38Z300 4.33Z*00 4.381300 4.38*00 1
sd50 2.323*02 2.32Z+02 2.62Z02 2.123*02 2.82Z.02 2.823*02 2.323*02

sm151 2.34Z*01 2.333*01 2.35t-01 2.3 5301 2.353-01 2.343*01 2.343*01
eulSl 6.763-02 7.013-02 9.411-02 1.173-01 1.41Z-01 1.64Z-01 1.873-01
SId52 1.133*02 1.11t-02 1.112-02 1.113-02 1.13Z02 1.131*02 1.1t2-02
wul53 1.093*02 1.103*02 1.102-02 1.103*02 1.103*02 1.103*02 1.103-02
gdl5 1.011-01 1.363-01 2.42-01 3.512-01 4.31Z-01 5.101-01 5.372-01

0 . ruclids concentrations, grams
basis -single reactor asembly

initial 46.9 a 13. d 140. d 1t7.7 d 234.6 d 281.5 d
total 3.212204 3.213*04 3.213Z04 3.213*04 3.21Z.04 3.213*04 3.213*04
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ye6see4h3.sum
... . . .. . . ........... ,.,.. 

* SCLI4. J ulltn 504trd 

* welcome to S.L3-4.3.

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

1 primary module access and Input record I scale driver - 95/03/2 - 7 I7 1
module sea2b will be celled

!anlke Roe asevle 6-SZ-*d-3. 1,.9c 30.39 wd/Wcu. July 97~~~~~~~~- - -- ....... -___ - ------- 

mixtur*s of fel-pin-unit-ceall:

44group ltticece11

Page II-19 of 24

uo2 I dn-10.15 1 854
92214 0.020 2235 3.40 92236 0.020 2231 96.56 end

kr-S1 1 0 1-20 894 end
kr-65 1 0 1-20 894 end
y-29 1 0 1-20 394 end
or-go 101-20 394 end
r51 1 0 1-20 394 end

*r-94 1 0 1-20 894 nd
sr-5 1 0 1-20 394 and
nb-94 1 0 1-20 094 nd
mo-75 1 0 1-20 894 nd
tc-99 1 0 1-20 394 end
ru-101 1 0 1-20 894 end
ru-106 1 0 1-20 394 end
rh-101 1 0 1-20 394 end
rh-lOS 1 0 1-20 394 end
pd-105 1 0 1-20 894 end
pd-106 1 0 1-20 394 nd
o-109 1 0 1-20 394 end

ab-124 1 0 1-20 394 end
xe-Ill 1 01-20 394 end
xe-l2 1 0 1-20 194 nd
xe-23S 1 1-20 194 end
ze-134 1 0 1-20 894 *nd
es-124 1 0 1-20 94 end
c-115 1 0 1-20 894 end
co-137 1 0 1-20 894 end
ba-136 1 0 1-20 894 end
la-139 1 0 1-20 894 end
pr-141 1 0 1-20 394 and
pr-243 1 0 1-20 894 nd
co-144 1 1-20 894 end
nd-143 1 0 1-20 394 end
nd-145 1 0 1-20 394 nd
nd-147 1 0 1-20 394 end
p.ml47 1 01-20 894 end
p-l48 1 0 1-20 394 end
as-147 1 0 1-20 094 end
au-149 1 0 1-20 894 end

sm-150 1 0 1-20 394 end
sm-151 1 0 1-20 894 end
sm-152 1 0 1-20 894 end
eu-153 1 0 1-20 394 end
eu-154 1 0 1-20 894 nd

*u-155 I 0 1-20 394 end
od-155 1 0 1-20 894 nd

sr.m-s348 3.03 11 0 0 0 012 0.03 25055 2.0 15031 0.04S
1600 0.030 14000 0.75 24000 18.0 2000 11.0 41092 0.1
73161 0.1 27059 0.2 2000 67.095 2 1 50 nd

LO 3 dn-0.75336 1 541 end
arlo-bormod 0.7338 1 1 0 0 5000 100 3 1.Oe-S 541 end

261 ps, boron wt) n moderator for Cre TV

end coep

fuel-pin-cell eowetry

squarepitch 1.072 0.747 1 3 0.164 2 0.757 0 end

a sselIy and cycle parameters:

npin/sse-305 fulngth-833.99 1icyclee-3 nlib/cyc-5
printlevel.5 lightel-9 invlm.-2 ntotl-l end
3 0.6048 500 10.5799 3 10.9791
poer-32. 4 brn-451.5 down-129 end
pDwer-36.44 burn-333.1 don-370 tmkeye-915 and
power-26.72 burn-337 down-281.S bfrec-261 tkcyc-848 end

o 15.0 cr 5.9 n 033
f1 13.0 co 0.075 ni 3.9
ar 221.0 nb 0.71 an 3.6

Asasssass sasas&*& *ssasssss 22222222222 bh hh
*smssssszssj sassasaaaa 4s5sssesss5 2222222222222 bb hh
us as me as us 22 22 h hh
55 X* 5* or 22 bh hh
55 55 £5 55 22 bh bb

*sssonsssam :&"a$ssses" essases* 22 uihhhhhhhhu
ssnsssesse esaasesesaas sasssessess 22 bhihuhhui hihh

es as a* es 22 hh hh
as as A 22 hh hh
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us 8212as as..55555 .. s.
............ ..

5* 5 a s 22 1bh
as sasssess 222222222222 bh

bh
bb
131

0

nM nMmm -'
mum an

On nn n
nn nn n
m~ m 3M

non nn nn
nn nn nn
non manOn n

nn nn 3

i
IsIt

LiiIt
IL

ecececeee
cc"CCCCCCcCcccC ccc

cc c
ccCC

C.
cccc
cc ecc cc
ccccecccccc
ceceeCceece

I

bkh 13131 bb

kh ah31h Ub1

hhhhhhhh31h bk~1 h

b31 1,13
bb Ilk131 131

00000000000
0000000000000
Do 00
@0 00
00 00
00 00
00 Do
00 cc
00 00
co 00
0000000000000

oo oo000

11
11
11
11
21
11
11
11
21
1
211111111111
211l1111111111

0000000 777717777777
000000000 777777777777

00 00 77 77
00 00 77
00 00 77
00 00 77
00 00 77
00 00 77
00 00 77

00 00 77
000000000 77
0000000 77

3133333333 0000000 it ,93939b99
333333333333 000000000 /I 999b9fffsssb
33 33 co co 99 * 9

33 co 00o1 99 933 00 * 0 oo. 3Z 33 Z
332 00 00 if 99 99333 co co 9999999999999332 c0 co 9/1933333fl9

33 00 00 9
32 00 00 99

33 33 co o /I 99
3333333333333 000000000 /SM09999999
33333333333 0000000 /1 999999uI

777777777777
777777777777
77 77

77
77

77
77

7
77

77
77
77

0

21 1861118188
111 818181818888

1111 to Is
11 to It
11 so St
11 3331318113
11 881a181auau
11 in as
12 as of
11 i8 as

11211111 388883313
iuoiil saao88888sa

I
a

S3S55S35333S 7777777777777 5555555555 44
SS5555S555353 777777777777 SSS555555S M 444

all 55 77 77 all 55 4444
333 Ss 77 $at 55 44 44
its 55 77 is 5S 44 44

5535555555S 77 555SSSSS3 44 44
SSSSSSSSS5555 77 *555555555555 4I 44

$3s 55 17 St% 53 44444444444
"I3 55 '77 "I 55 44444444444
3:: 55 55 77 33 55 55 I4

5555555555 77 555SS55S55S 44
5355555355 77 555535555 44

asasssuss ~cecceCecec saa s 11 sseeeee
ussassassssa ececceecece hassaasaa 11 .eeeeeeleeee
as as cc cc a as 11 so
as cc ma a 11 se
we cc as 5 21 as
seessssseass cc aaasssaaan 11 saseecee

55215555 CC a cc *a5 5aa 11 ssesee.
55 Cc 55 . 55 11 es
55 CC *- 55 11

us us C cc ma us 11 5
.sssss...sss ccceececeec C san 1111111111112 *e e:e:eeee
5sssasss cecececece as as 11111l111111 Se.e. oee

.... ... *******s***s*§****X**s~*s*................ .. S.................... ........................................... **..*
.... * ....... ........... ............

........ ............. ......................... ...........:3

procras verification nformation

code system: scale version: 4.3
. ..... ,.-**** *..hh..***.*.** ***. 3 ****§---&&0..30***t3*t3 33..*

... .....*3.*.33335**.33.33

program- as2

creation dte: 03/07/37

library: /opt/nsut/Scale .3/bin

this IS not a scale configuration controlled cod.

jobam: nicbol

*** l date of execution: 07130/ 7

tim of axecution: 1337:54

..... ~~~~~~~~~~~~~..........~~~~~~~~~~~~~~~~.... .... ........
........ .... . ...... 06*X*@@**@^X.****** ....... 4................. *................................. .X.... *** ...... ~~~~~~~..**-*e*v*@ *******e . *.*.****-************* **3...***33

1
0 * - - - - - - - - - - - - - - - - - - - - - - - -
0.
0

Initial 11-11 d
a 16 1.352.05 1.331.05

total 3.321.05 3922,05

nuclide concentrations rams
basis *sinle reactor assembly

mruelid cncentrations, grams
basis *Jngl reactor asseably

basis .

Initial 1Z-1 d
u234 2.003.02 2.002-02
u235 3.403.04 3.402.04
u236 2.003-02 2.001-02
u233 34553.05 965Z.05

total 1.003.04 1.00Z.06

Initial
0
0 22.6 d 43.2 d 67.7 d 90.3 d 90.3 d
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0 initial 22.6
0

initial 4. 4 13. d
o 16 1.351*05 1.35.05 1.33.S05

Initial t. d 93.3 d
1 5 2.02.-01 2.103+01 2.127301

te 91 1.313-04 1.32-04 1.328-04

Initial 41. d 13.1 d
total 3.923-05 3.123-05 3.923*05

initial 46. d 1. d
u233 1.923-03 1.943-02 1.95-03
u234 1.123*02 1.123-02 1.2302
u235 1.023*04 1.023*04 1.023-04
u23 4.313-03 4.351-03 4.363-03
u23 1.33Z305 1.353*03 9.353*05

np
2
3

7
3.473-02 5.55Z-02 3.351*02

pu234 1.631-04 1.393-04 9.111-04
Vu231 2.331-02 2.39Z*02 2.431.02
p.3 2.33*-02 2.313*02 2.43-02
p.239 6.719-03 6.873*03 5.173-03
pu240 2.703*03 2.703*03 2.703.03
pu241 1 .32303 1.801*03 1.713-03
pu242 6043.02 *.043*02 6.043-02
aa241 9.703*01 1.033*02 1.193-02
*m242a 2.303*00 2.803*00 2.103-00
a243 1.503-02 1.503*02 1.S02-02

total 1.633-05 1.13Z*05- 1.63*03
0
0

Initial 46. d 93.1 d
No 13 7.23B.02 7.471-02 7.61302

d 43.2 d 67.7 4 0.3 d
""lid concentrations. rn
basis *sinle reactor assebly

140.3 S 117.7 d 224. a 21S d
1.3 .0 1.33a.og 1.333*05 1.353-03

cuclida ConentratioII. Wris
basis *siole reactor :ssely

140. d 137.7 d 234. d 21.5 d
2.213-01 2.243*o1 2.263-01 2.273*01
1.323-04 1.3213-04 1.32-04 1.323-04

euclide Coneantratimns. grins
basis -sinle reactor sebly

140.3 d 157.7 d 234.6 d 231.5 d
3.123*05 3123.0 3.123*03 3.123-05

nuclide concentrations. r
bails osingle reactor assmbly

140. 4 137.7 d 234. d 201.5 d
1.193-03 2.013-03 2.031-03 2.053-03
1.123-02 1.123*02 1.133*02 1.12*02
1.023.04 1.021*04 1.82-04 1.023Z04
4.3*t.03 4.363*03 4.333-03 4.363*03

.333*03 1333-05 1.353*05 .35S-03
3.533.02 5.436-02 5.561-02 5.56302
3.33-04 3.563-04 3.303-04 3S.03-04
2.413+02 2.413*02 2.501-02 2. 1-02
2.41*02 2.686*02 2.503*02 2.313-02
6.373-03 1.473*03 6.873*03 6.273-03
2.703*03 2.70.03 2.703.03 2.70Z*03
1.733-03 1.773*03 1.763*03 1.753-03
6.041*02 6.043.02 6.043*02 6.043*02
1.303*02 1.413*02 1.523-02 1.633*02
2.803*00 2.803*00 2.793-00 2.791*00
1.501-02 1.503*02 1.303*02 1.303*02
1.633-05 1.63-05 9.63-03 .633-05

,slaent conentrationi. grm
nuclid comcentration. grams
basis -single raetor assbly

140. d 17.7 234.6 d 231. d
7.79302 7.863*02 7.939*02 7.143*02

nuclida concentrations. rs
basi -inle reactor ssebly

140. d 117.7 d 234. d 21.3 d
*.443*02 3.443*02 8.441*02 8.442*02
3.273*02 8.273*02 3.273*02 3.273*02
3.243*02 5.233-02 5.263-02 5.273-02
3.103-03 1.353-03 5.913-04 2.583-04
1.033*02 1.033-02 1.033-02 1.031*02

nucli~d concntratlons. ras
basis *sinole reactor ssemby

140. d 117.7 234.6 d 2S1.5 d
nuclId. concentrations. grams
basis *single reactor assmly

140. d 187.7 d 234. d 201.S d
1.19302 9.191-02 1.193+02 9.113*02
7.113-02 7.113-02 7.113*02 7.113*02
1.253-02 1.301-02 1.343-02 1.313*02
4.743*00 4.743-00 4.743*00 4.743*00
3.313*02 3.313-02 3.313*02 3.313*02
2.60Z01 2.603-01 2.603-01 2.51-01
1.233-01 1.493-01 1.758-01 2.011-01
1.331.02 1.33Z02 1.332*02 1.333-02
1.323-02 1.323-02 1.323-02 1.323-02
4.343-01 5.343-01 *.331-01 7.21-01

nucllde concentrations, rum
basis single reactor asemly

140. d 1C7.7 d 234. d 261.5 d
3.61-04 3.661-04 3.662*b4 3.653-04

10.3 d

te 11
rulOl
rhlO3
rblO3.
aglO

Initial 46.9 d 1S.1 d
8.412*02 8.443*02 3.443*02
3.211-02 1.273*02 3.273*02
4.13-02 S.103*02 5.203*02
3.721-02 1.623-02 7.0.O 03
1.033-02 1.033-02 1.033-02

0

0
initial 46. d 13. d

Initial 46. d 13. d
nd142 9.023*02 5.173*02 1.193*02
nd145 7.11-02 1.113*02 7.113*02
s147 1.103*02 1.123*02 1.203*02
sa149 3.693*00 4.743*00 4.743*00
nib 3.313*02 3.311*02 3.31Z302
im2Si 2.51-01 2.61Z-01 2.61Z301
e*uSI 4.611-02 7.119-02 1.77Z-02
.152 1 3.32-02 1.33*02 1.332*02

ou.l3 1.312-02 1.323-02 1.323-02
edlS5 1.223-01 2.21C-01 3.323-01

Initial 41. d 9. d
total 3.66Z304 3. 66304 3.566304

0
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ye6see4h5.output
...

* 7 OL~ 3uIletin noard
* _.___a_............... 

0: ..................................... *..... ..........

IWelom to CAL-I.3. 

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

I primary module acorss nd input r cord f eale driver 95/03/39 - O0O4:37 I
module sa2b will be cald

Yaflee ow anle U-57--.5. 57.61 o .2 35g2 U dA . July 7

s ixtures of uel-pin-uiit-cell:

cross Sectlon Library

I4group latteecell

Puel Coposition

ol 1 dn-10.18 1 885
9223 0.020 322135 3.40 2236 0.020 2231 93.56 and

kr-Il 1 0 1-20 935 md
kr-Is 1 0 1-20 335 end
y-80 1 0 1-20 IRS and
sr-30 1 0 1-20 Ot5 nd
*r-33 1 0 1-20 005 nd
zr-94 1 0 1-20 005 and
ar-95 1 0 1-20 305 and
nb-H 1 0 1-20 85 end
ao-95 1 0 1-20 85 ad
tc-99 1 0 1-20 05 aid
ru-101 0 1.20 Its and
ru-lOl 1 0 1-20 t95 and
rb-l0l 1 0 1-20 135 nd
rh-105 1 0 1-20 15 nd
pd-105 1 0 1-20 ass nd
pd-100 1 0 1.20 a85 nd
aq-209 1 0 1-20 885 end
sb-i2l 1 0 1-20 085 end
xe-11 1 0 1-20 35 end
xe-ill 1 0 1-20 85 and
xe-lI5 1 0 1-20 O3S nd
xe-il 1 0 1-20 3S end
CS-134 1 0 1-20 15 end
c-l0S 1 0 1-20 35 end
cs-il7 1 0 1-20 385 end
ba-136 1 0 1-20 085 end
la-XIS 1 0 1-20 38 *nd
pr-ll 1 0 1-20 385 end
pr-Il 1 0 1-20 885 end
ce-ll 1 0 1-20 903 d
nd-ll 1 0 1-20 t3S and
nd-XIS 1 0 1-20 N3S end
nd 147 1 0 1-20 905 end
Va-l 7 1 0 1-20 335 end
p-l 1 1-20 85 nd
-i47 1 O 1-20 853 end
m-lIS 1 0 1-20 IIS end
s-15 1 0 1-20 835 end
sm-Ill 1 0 1-20 85 end
sm-Ill 1 0 1-20 883 end
eY-1 1 0 1-20 85 end
eu-l5d 1 0 1-20 ass end
eu-IS 1 0 1-20 I35 end
ed-155 1 0 1-20 815 nd

arba-ss14 3.01 11 0 0 0 6012 0.03 25055 2.0 15031 0.043
11000 0010 14000 0.73 24000 1.0 2000 11.0 4103 0.7
71181 0.1 27033 0.2 2000 7.08 2 .7 end

hlo 3 den-0.79713 1 52 end
*rbr-bormod 0.79733 1 1 0 0 5000 100 1.0e-4 5312 and

* 21 ppr boron (wt) in moderator for the Core V

end corp

fuel-pin-cell eaetryi

squarepitch 1.072 0.747 1 3 0.93 2 0.757 0 nd

* s eabiy Ad cycle parameters:

rpinlesea10S fuelnoth-013.C9 ncycles-3 nlib/cyc-S
printlevel.3 lghtel-9 Lnplevei-2 uLtotel-l end
3 0.6018 500 10.793 3 20.3791
power.21.11 burn-451.5 down-129 ad
powerl3.10 burn-112.1 down-370 tem&tyc.Ot9 and
powr.27.02 burn-117 down-281.5 bfrac.-21 tookcyc-847 and

a 15.0 cr 5. en 0.11
to 1.0 co 0.075 nl .5
sr 221.0 no 0.71 an .4

seaseasss eacJss asesssesees 22222222222 hh bh
:ssssssee asesaasse8 :sssssssss:: 2222222222222 hh h
Be Se La a* 58 *sa 22 22 .h hb

* *a Ja ~~~~~~ ~ ~~~~~~22 h1 lh
us as *us 5522 hh h

seasassass a aaaaaamaaaaaa sess~sessa 22 hhhhhhhh
easessssss aaaaa~saeaaaa eesesssses 22 hhhhhhhhh

as a as 22 hh bb
as as ma us 22 hh hh
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ga *& a* *s s 22 kh bb
333538633S3s 83 8* 533ssi88gse 2222222222222 bh blb
35338353888 85 8* 833888838 2222222222222 hi hb

in mn tILLIM1t1 4eeccececc bh kh 1l0000
OM on Litillt IIL ceece ce bb hh e0000 0 itrem on I Liiiiti ccCC ccCC hi' Ih goo o it
wun rn IL ee ee bb hh eo ce 11

M i nn Ii cc bb bh ea 0 11
wu rn IL CC hi i' c 00 it

n M TM is C. hi 00 it
rnn n 3 i CO hhh hh cc De it

Dn nn inn i bh hih co 00 21

n ru1 CC cc ehi' hb 0c 00 11
i tun 4LItI11iLL Ceceeccee ' hc ik ooococooob 11112111111

urn urn &tiIILtitiL ceceeccece h h ooe _ cc0cc 111111111111

000000 1777777771177 11 3333333333 ooooo
000000000 777777777777 333333333333 oc o 00000

0o 0o 77 77 33 33 00 00 o
0o 00 77 U 33 00 00 *J
00 00 77 Ii 33 00 00 I
00 00 77 333 00 00 
00 00 77 J 333 00 00 /
00 00 77 JJ 3300 00 /I
00 50 77 II33 00 "0a /
00 00 77 if 32 33 00 00 I .
000000000 77 if 3333333333333 000000000 I

0000000 *71 I 33333333333 0000000
0

11 99s99999999 44 22222222222
11I 999999999999 444 2222222222222

I111 I, 99 *u -4444 22 22 uuu
11 99 eal 4444 22 
11 99 99 suu 44 44 22 iii
11 999 199b999 44 44 22
31 )99I9,9999t0 44 44 22
1* 99 u 4444^4444448 22 2u
11 91 as: 4444444444444 22
1 1:u 4 22 II:

11111111 99,99,999,999 41 2222222222222
1122111 999999999 44 2222222222222

1
0 33333333888 CceCeCCCCCC 88888583 11

3S3sososg5 CecceeC eecece 8883883388 11
35 8 CC cC ee 8* 11
83C 8c 8* 11
33 CC e e * 11
333333388 ee .3538338333888 11
333388838333 CC *rusa838a888 11

C. Ce 8 83 11
Ce Al as .11

as 3 C cc 8 88 11
3g53338333ss ceCCcCeCCcCC a8 83 1111111111111
33333383188 cCCCCCCCCCC 88 8* 111111111111
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1'',

9,

4
4444

44 44
4 44

do 44

48 44b

44 44
444444444414

4444444444444
44
44
44

..46e.e8

.... s...s.
84
58
88

..3seeee
*.3 eeee

177117771117
177777777777

77
77

. 77
77

77
77

77
77
7

535333335555
SS3SSSSS53533
53
55
S5
55533553555
55555553335335

55
55

S . 55
SSS5555553
55555533335

........... *..*.....****...*******..*.*..**.*.*****5..**
........... ............ * ...... 3 ......... .............. .... **# ....

...... ...... o**^**^* .................... ...... . .@ ............ ***............. @*...........**v*
.a .. . . .. 3

progTrf vritication information*

code ysts scSe vrlons 43
........... .............. . ...... .....

.3*3.88****8*88*.. . ... .............. ..........

progrm. 6882

c*- rtion dates 03107/17
..l.a.y: /opt/n.t/Scs4.3/bin .....

* - tdis is not a scale configration c ontrolled code

jo.nmue nichol

date of i*eution, 07/30197

... aaa... ..... .... ..... 
*-- ti_ f xecutlons 142s45

... ~~~ *.. ... 8 

..................................... .. *................ o...

0 ma~~~~~~~~~n clid. Ccncentrations. rm
Initial I -18 db831s -single reactor ;Alsam~1y

.1. I .3*0 .1.3*05
total 3.91232*035 3.923*Z05

0 nulid. concentrations. graws
bsis single reactor aembly

initial 1l-10 d
u23

4
2 "0X*02 2.003.02

23 3.43*04 3.43 *Z.04
u234 2.003*02 2.00*02
u238 q.65305 9.635.05

total 1.00+06 I.00i-06
O basis -
0 Initial 22.6 d 43.2 a 67.7 50.3 d 50.3 d



-
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to

to

0

0

0o

to,

initial 22. d 45.2 7.7 d basi - single reactor assembly
charge 22.6 d 45.2 67.7 90.2 d8 g 0.2 do 16 8.413-03 8.41203 8413.03 1.418.03 1*413.03 *.41s.03

bais * singl, reactr as"ebly
charge 22.6 d 43.2 d 67.7 d 90. 90 3 d

basis * Ingle reactor assbly
eharge 22.6 45.2 d 47.7 d 90.3 d 90.3 do 95 .003.00 .1783-05 *.623-04 1.343-02 2.733-03 2.733-03

basis single reactor sesly
char 22.6 d 43.2 d 67.7 d 50.3 d 90.3 dtc 99 .00-00 4.311-12 4.733-11 1.753-10 4.323-10 4.323-10

basil * single reactor assmlycharge 22.6 d 43.2 67.7 90.3 d 30.3 d
basis single reactor asmblycharge 22.6 d 43.2 d 67.7 d 90.3 d 90.3 4tace 1.5X304 2.135-04 1.13S.04 13-04 1.23204 1.153304
basis * single reactor assembly

charge 22. d 43.2 67.7 90.3 90.3 u233 .003.00 3.423-07 6.723-07 9.13-07 1.213-06 1.213-06u234 1.33-501 43S-01 8.343-01 8.233-01 8.153-01 2.153-01u233 1.43X-02 1.413*02 1.37+02 1.343*02 1.303.02 1.303*02u236 8.471-01 1.536300 2.23+00 2.92-00 3.573-00 3.573*00u231 4.0(-03 4.053-03 4.0S*03 4.053303 4.033*03 403S30
imp237 .003.00 9.363-03 2.643-02 4.693-02 7.02Z-02 7.023-02
p.236 .003.00 2.713-10 1.673-09 4.373-09 9.171.03 9.173-0-
pu231 .003.00 5.123-05 3.723-04 1.03R-03 2.09Z-03 2.093-03pu238 .003*00 3S.82-0 3.723-04 1.033-03 2.091-03 209-03pu23 .00Z.00 1.693*00 3.333*0 5.263*00 6.2-00 .821.00
PU240 .00300 2.533-02 1.041-01 2.243-01 3.753-01 3.73-01pu241 .00300 1.011-03 1.5103 2.713-02 6.228-02 4.223-02
pu242 .003*00 3.041-06 8.793-05 4.313-04 1.333-03 1.33-03

basis - aingle reactor assebly
charge 22. d 45.2 67.7 d 90.3 d 90.3 dm2dl .003*00 7.203-07 1.23-0S 6.103-5 1.842-04 1.143-04aa242a .003*00 1.233-09 4.093-05 2.933-07 1.133-06 1.13t-01

aa343 .00300 1.173-08 6.703-07 5.093-06 2.08Z-03 2.018-05tale 4.201-03 4.203903 4.203*03 4.193*03 4.193*03 4.191.03decay data. including gae and total energy. are from ndt/b-vi
1697 total rwsr of nuclides n library

nuclide concentrations. grin
basis -single reactor ssslyinitial 46.9 93.8 d 140.8 d 117.7 d 23.6 d 281.5 do 1 1.353*05 1.33305 1.35Z*03 1.35-05 1.335303 1.353303 1.353305
nuclide concentrtion. rams
basis single reactor assemly

Initial 46.9 d 93. d 140. d 187.7 d 234.6 d 2d1.3 5M 93 194-01 2.031*01 2.093-01 2.143*01 2.173.01 2.18301 .2.20301t 99 1.173-04 1.181-04 1.181-04 1.183-04 1.183-04 1.233-04 1.1o-04
nuclid. cncentrations. graw
basis single reactor assemby

initial 46.9 93.8 d 140 .8 0 187.7 d 236.6 d 281.3 5tl 3.92*0 3.23 2 .920 3.923.05 3.923*05 3.921*03 3.923 *032.923*0
rUcIld. concentrations, grams
basis single reactor asseoblyinitial 46.9 9 93.8 d 140.8 d 17.7 5 234.4 d 231.3 d*233 1.893-03 1.913-03 1.933-03 1.933-03 1.983-03 2.003-03 2.023-03U214 1.102*02 1.13*202 1.133*02 11.142*0 1.24102 1.143*02 11.14302U233 1.031*04 1.033*04 1.033*04 1.03X*04 1.033*04 1.033*04 1.033*04u239 4.333*03 4.333-03 4.331*03 4.3203 4.333*03 4.333-03 4.233203u 1 9.3 9365.03 9.363*05 9.363*05 9.34Z*03 9.363*05 9.363*03 9.3(3.05ro237 5.303*02 3.383*02 3.383*02 5.382*02 .393.02 2 S.39.02 5.393*02p 336 9.*03-04 3.811-04 .334 32-0.283-04 8.031-04 7.793-04 7.563-04p238 2 .213*02 2.263*02 2.302.02 2.323*02 2.33-02 2.37*02 2.383*02pu 238 2.212-02 2.22*02 2.302302 2.31K.02 2.353*02 2.372*02 2383.02u239 * .642303 6.713*03 * .713*03 6.71 3 03 6.72103 6.718303 6.713*03

,0240 2.633*03 2.653*03 2.633*03 2.653*03 2.653003 '2.6Z03 2.633*03241 1.76Z*03 1.743.03 1.731*03 1.723*03 1.711.03 1.703*03 1.69Z303
n242 5 .783*02 5 .783.02 3.783202 3.781*02 5.783*02 3.783*02 3.785*02
L1%241 9 123.01 1.03102 1.143*02 1.233*02 1.333*02 1.463*02 1.63202L2 42a 2.653*00 2.84Z*00 2.643*00 2.64300 2.643*00 2.64300 2.643.00Lea3 1.39*02 1.403*02 1.402302 1.40102 1.403-02 1.40302 1.401.02
01 9.643*05 9.843*05 9.643-03 9.643*05 9.643*05 9.643*03 9.643*03

element concentrations, gram
uclidae concentrations, grams

bbasi single reactor as*s by
initial 46.9 5 93.3 d 140.8 0 137.7 234. d 281.3 5No 95 7.097*02 7.341*02 7.3102 7.773*02 7.737*02 7.31Z.02 7.8472 02

niclide concentrations, grams
basis -single ractor assembly

Initial 46.9 93.1 9 140.8 d 187.7 7 234.6 d 2d1.5 5
.c 9 8.283*02 8.313*02 3.313*02 8.313.02 8.313*02 3.311-02 8.313*02,U1l0 3.12102 8.123*02 8.123*02 8.12302 8.123-02 3.123*02 5.23*02
103 4.80O-02 5.023*02 5.103*02 5.153*02 5.162-02 5.173*02 S.173*02

!hiOja 3.731-02 1.633-02 7.141-03 3.123-03 1.363-03 5.933-04 2.601-04
9109 1.003*02 1.013*02 1.011*02 1.013*02 1.013*02 1.013*02 1.011*02

nuclide concentrations, grams
basis -single reactor assby

Initial 46.9 93.8 d 140.8 0 187.7 d 234.8 1 281.5 d
uclid concentrations, gams

basis -single reactor asbly
Initial 46.9 d 140 .8 d 10 d 187.7 d 234.6 S 2d1.3 d4 143 8.87302 9.03Z*02 9.04*.02 9. 04.029.043*02 9.043*02 9.043*02

o7143 7.01302 7.013*02 7.01302 7.01302 7.013*02 7.0102 7.011*02
147 1.103*02 .1S502 1.203Z02 1.259302 1.29302 1.343*02 1.383*02
w249 3.383*00 4.643-00 4.84Z*00 4.843*00 4.643*00 4.643*00 4.643*00

.130 3.233*02 3.231-02 3.233*02 3.231*02 3.231*02 3.233*02 3.231*02
5 51 2.3101 2.53*01 2.53201 2.523*01 2.321*01 2.S23*01 2.52301

531 4.39-02 6.903-02 9.403-02 1.193-01 1.44-01 1.69z-01 1.943-01
152 1.313*02 1.31302 1.31302 1.31302 1.3102 1.313*02 1.313*02
u1 15 1.273*02 1.28302 1.213*03 1.28302 1.281-02 1.213*02 1.213*02
135 2.13-01 2.143-01 3.171-01 4.13-01 5.123-01 6.07Z-01 7.003-01

nuclids concentrations, gras
basis -ingle reactor ;c sbl ly

initial 46.3 8d 93. d 140.8 d 137.7 d 234 281.3 d
el 3.53-904 3.3904 3.59304 3.593*04 3.593*04 3.59304 3.593*04

0.3 d 90.3 d

tot

0

0

0

I
I
I

a
a

I

0
0-

tot


