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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 2 QAP-2-3 evaluation. The Waste Package Development Department (WPDD)
responsible manager has evaluated this activity in accordance with QAP-2-0, Conduct of Activities.
The Perform Criticality, Thermal, Structural, and Shielding Analyses (Reference 5.2) evaluation has
determined the preparation and review of this design analysis is subject to Quality Assurance
Requirements and Description (Reference 5.3) requirements. As spccnﬁcd in NLP-3-18, this activity
is subject to QA controls.

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

- document come from data accepted by the Nuclear Regulatory Commission and by the scientific and
engineering community as established fact. The specific references are listed in Section 5 and
identified in Section 7. The information is therefore not treated as unqualified data.

3. Method

The analytical model employed for this analysis was the SAS2H module of the SCALE sequence.

" Based upon fuel design, power history, and operating data for specific assemblies in theTurkey Point
pressurized water reactor (PWR), a computational model was developed for use with the SAS2H
module of SCALE. The SAS2H module is used to pcrfonn a fuel depletion analysis to predict the
isotopic concentrations in localized areas of assembly pins (pellet samples) subsequent to irradiation
and cooling time. The isotopic concentrations predicted by the SAS2H module are then compared
with measured concentrations of the same localized areas (axial locations) of the assembly pins to
determine the accuracy of the developed model. The measured isotopic concentrations used for
comparisons in the analysis are obtained from a separate report (Reference 5.5).
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4. Design Inputs

The sources for the design parameters are References 5.4 through 5.10. Reference 5.4 provides

information on molar masses; the assembly design, power history and opcrating parameters are

obtained from References 5.5 through 5.8; the cladding composition from Rcfcncncc 5.9; and alist.
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 the
calculated isotopic concentrations from SCALE are only to three significant figures. Also, the
weight per mole of enriched uranium is approximated by the weight per mole of natural uranium
since the weight percent of enrichment is small.

Mole of natural uranium =238 g,
6.02 x 10” atoms per mole. (Reference 5.4)

General spent fuel characteristics for each pellet sample are presented in Table 4-1 and include the
initial 2*U enrichment, final bumnup and the cooling time (Table 1, Reference 5.5). The initial
enrichment for all samples is 2.556 wi% °U and the burnup ranges from 30.510 to 31.560
GWdJd/MTU. The cooling time is the same for all samples and is 927 days.

Assembly design parameters are presented in Table 4-2 (Table 9, Reference 5.5; Table 8, Reference
5.6). -The samples come from a Westinghouse 15 x 15 assembly with 20 guide tube positions and
one instrument tube, which were empty during operation. A cross section of a Westinghouse 15 x
15 assembly is presented in Figure 4-1 (Figure 3, Reference 5.5). An assembly pitch could not be
obtained for Turkey Point, therefore, the assembly pitch is obtained from the H. B. Robinson
assembly, which is also a Westinghouse 15 x 15 assembly (Table 8, Reference 5.6). It is noted that
the fuel loading per assembly given in Reference 5.5 indicates 456.9 kg UO,; however, Reference
5.6 indicates that the initial loading is 456.9 kg U. Furthermore, Table 2.2 in Reference 5.7 includes -
assembly design information for a typical Westinghouse 15 x 15 assembly and indicates that the
initial loading is 458.97 kg U, which is similar to that presented in Reference 5.6. Therefore, it is
believed that the units for the fuel loading is misprinted in Reference 5.5 and a uranium loading of
456.9 kg U is used. The initial enrichments for 24U, 2*U, 2*U, and **U are given in Table 4-3
(Table 10, Reference 5.5).

The operating parameters in Table 44 include the cycle start and stop dates, uptime and downtime,
specific powers, operating temperatures, and moderator conditions (Tables 9, 11 and 12, Reference
5.5; Table 3.8, Reference 5.8). Since cycle specific data for the specific power could not be
obtained, the specific power was calculated from the final bumup and the total irradiation time, and
approximated as constant over the three cycles (p. 17, Reference 5.5).
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The composition of the cladding, Zircaloy-4, is presented in Table 4-5, and has a density of 6.56
g/em’ (Reference 5.9). A list of trace elements in the fuel used in updating cross sections during the
depletion analysis is presented in Table 4-6 and developed with consideration of elements used in
(Table 1, Reference 5.10). 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 5.6). Variations in light element
masses per unit fuel in different PWRs are small when compared to this generic set (p. 2-2,
Reference 5.9). This data is provided in units of kg/MTUO, or kg/MTU depending on the units
required in the analysis.

Measured isotopic concentrations are presented in Tables 4-7 and are given in mg/gU (Appendix E,
Reference 5.5). The measurements were performed at the BCL for the Climax Spent Fuel Test
Materials for samples from rods G09, G10, and H09 from assembly DOI and rods G09 and G10 from
assembly D0O4.

Table 4-1. Spent Fuel Characteristic Parameters for Samples from Turkey Point Unit 3 PWR

Assembly Axial Enrichment, Burnup, Cooling Time,
and Rod Location wt % U GWd/MTU days
Number | from Bottom
. of Assembly,
cm
D01 (G09) 167.6 2.556 30.720 927
D01 (G10) 167.0 2.556 30.510 ‘ 927
D01 (HO09) 167.0 2.556 ~ 31.560 . 927
D04 (G09) 167.6 2.556 - 31.260 - 927
D04 (G10) 167.0 2.556 - 31.310 927

Reference 5.5
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Table 4-2. Assembly Design Parameters for Turkey Point Unit 3 PWR
Parameter Data
" Assembly general data:
Designer Westinghouse
Lattice 15x 15
Number of Fuel Rods 204
Number of Guide Tubes 20
Number of Instrument Tubes 1
Assembly Pitch, cm 21.50
Assembly Mass, kg U 456.9
Fuel Rod Data: i .

Type of Fuel Pellet U0,
Pellet Stack Density, g/cm’ 10.235
Rod Pitch, cm 1.4300

— Rod Outside Diameter (OD), cm 1.0719
Rod Inside Diameter (ID), cm 0.9484
Pellet Diameter, cm 0.9296
Active Fuel Length, cm 365.76
Clad Material Zircaloy-4

Guide Tube Data:

Inner Radius, cm 0.6502
Outer Radius, cm 0.6934
Tube Material Zircaloy-4

References 5.5, and 5.6
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Figure 4-1. Cross Section of Turkey Point Assembly
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Table 4-3. Fuel Composition by Assembly for Turkey Point Unit 3 PWR
Parameter D01 D04
Enrichment, .
wt % U 2.556 2.556
wt % U 0.023 0.023
wt % 26U 0.012 0.012
wt % 2'U 97.409 97.409
Reference 5.5 ’ ,
Table 4-4. Operating Data for Turkey Point Unit 3 PWR
Sample Cycle 2 Cycle 3 Cycle 4
Cycle Start all 12/16/74 | 1212375 | 1116777
Cycle End all 10/26/75 11715176 11724177
Uptime, days all 314 327 312
Downtime, days all 58 62 927
Specific Power, MW/MTU DO1 (GO9) 32.235
D01 (G10) 32015
DO1 (HO09) 33.116
D04 (G09) 32.802
D04 (G10) 32.854
Fuel Temperature, K all 922
Cladding Temperature, K all 595
Moderator Temperature, K all 570
Moderator Density, g/cm® all 0.731
Boron concentraiion. ppm (wt) all 450

References 5.5 and 5.8
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Table 4-5. Composition of Zircaloy-4
Material Weight Percent

o] . 012

Cr 0.10

Fe 0.20

Sn 140

Zr 98.18

Density = 6.56 g/cm®
Reference 5.9
Table 4-6. Nuclides Updated in SAS2H .

BKr BKr ¥y %Sr %Mo "Zs
“ZI' NNb 9$Zr 99rc lOlRu lOJRh
IOSRh 106Ru IOSPd lO!pd IOQAg Iqu
l:!lxe lJZxc IMCS IJSXC lJSCs DGXC
l36Ba IBTCS |39La l(lpr M}Pr MJNd
14Ce 15Nd INd “Pm “1Sm “'pm
Sm '®°Sm 51Sm 3Sm Eu Eu
lSSGd lSSEu

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

Element kg/MTU

o 135.0°

Cr '5.9

Mn 0.33

Fe 13.0

Co 0.075

Ni 9.9

Zr 221.0

Nb 0.71

* Sn 3.6
Reference 5.6
Table 4-8. Measured Isotopic Concentrations (mg/g U)

Axial Location, cm 167.6 167.0 167.0 167.6 167.0
Sample Identification DO1(G») | Do1(G1o) | Do1GHos) | Dos(Gos) | Dos (Gl
Burnup, GWd/MTU 30.720 30510 31.560 31.260 31310
niy 1.321E-01 1.321E-01 1.225E-01 1.131E-01 1.320E-01
By 5.86SE00 5.676E00 5.584E00 5.509E00 '5.662E00
By 3254E00 | 3255800 | 3.174E00 3.156E00 | 3.252E00
fad 9.502E02 9.506E02 9.495E02 9.499E02 9:498502
Wpy 1.365E-01 1.360E-0! 1.426E-01 1.382E-01 1.372E-01
Dpy 4.838E00 4,840E00 4,930E00 4.941E00 . 4.788E00
Wpy 2.266E00 2.294E00 2.295E00 2.320E00 2.278E00
Mipy 1.061E00 1.068E00 1.1I4E00 | 1.124E00 1.072E00
Wipy 5.020E-01] 5248E01 -| S477E-01 5.428E-01 5.235E-01

Reference 5.5
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4.2 Criteria

The design of the waste package will depend on waste package configuration criticality analyses
performed using an acceptable disposal criticality analysis methodology. Criteria that relate to the
development and design of repository and engineered barrier components are derived from the
applicable requirements and planning documents. The Engineered Barrier Design Requirements
Document (EBDRD, Reference 5.13) 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 unqualnﬁed 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 Assumptfons
Not applicable.
4.4 Codes and Standards

There are no applicable codes or standards for this design analysis.
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5.1 Yucca Mountain Site Characterization Project Q-List, YMP/90°55Q REV 4, Yucca
Mountain Site Characterization Project.

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

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

54  Nuclides and I;cotopes, General Electric Company, 14ed., 1989.

-5.5  An Extension of Validation of Scale (SAS2H) Isotopic Predictions fér PWR Spent Fuel,
ORNL/TM-13317, Oak Ridge National Laboratory, September 1996.

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

5.7  Physical and Decay Characteristics of Commercial LWR Spent Fuel, ORNL/TM-9591 Vol.
I ‘

5.8  Fuel Inventory and Afterheat Power Studies of Uranium-Fueled Pressurized-Water-Reactor
Fuel Assemblies Using the SAS2 and ORIGEN-S Modules of SCALE with and ENDF/B-V
Updated Cross Section Library, NUREG/CR-2397, ORNL/CSD-90.

. 5.9  Material Compositions and Number Densities for Neutronics Calculations, Document
Identifier (DI) Number: BBA000000-01717-0200-00002 REV 00, CRWMS M&O.
5.10 SCALE-4 Analy.s"is of Pressurized Water Reactor Critical Configurations: Volume 2-
- Sequoyah Unit 2 Cycle 3, ORNL/TM-12294/V2, March1995.

S.11 SCALE 4.3, A Modular Code System for Performing Standardized Computer Analyses for
Licensing Evaluation for Workstations and Personal Computers, NUREG/CR-0200 REV
5, ORNL/NUREG/CSD-2/RS, Volumes 1-3, Oak Ridge National Laboratory.

5.12  Software Qualification Report for the SCALE Modular Code System, DI Number: 30011-

5. References

2002 REV 01, CRWMS M&O.
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5.13  Engineered Barrier Design Requirements Document, YMPICM-0024 REV 00, ICN 01,
DOE OCRWM.

5.14 Repository Design Requlrements Document, YMP/CM-0023, REV 00, ICN 0], DOE
OCRWM.

5.15 Controlled Design Assumptions Document, DI#: B0O0000000-01717-4600-00032 REV 04,
ICN 01, CRWMS M&O.
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6. Use of Computer Software

A. Reference 5.11 describes the SAS2H module of SCALE 4.3 that is used with the
44GROUPNDFS5 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-
Sl series procedures. SCALE is obtained from the Software Configuration Management in
accordance with appropriate procedures. SCALE's CSCI number is 30011 V4.3 and is
installed on the WPDD HP 9000, 700 Workstation with CRWMS M&O tag number 110433,

B.  Lotus 1-2-3 Release 5 for Windows 95 is an Acquired Software spreadsheet program as
defined in QAP-SI-0. User defined formulas and/or algorithms, inputs and 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 Turkey Point samples using the preferred 4GROUPNDFS cross-
section library. To properly model the neutron flux spectrum and the nuclide composition changes,
it is necessary to define the materials, geometry and operating parameters of the fuel assembly. This
is accomplished with the use of data blocks in which similar parameters are grouped together.

7.1  SCALE Input Data Blocks 1, 2, and 3

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

assembly.
7.2  SCALE Input Data Block 4

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

and mixture 3 for moderator.

The fuel mixture is specified as UO, with a density and isotopic weight percentages from Tables 4-2
and 4-3 and a fuel temperature from Table 4-4. Isotopes which are sclected 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?2 atoms/barn-cm. ' .

The cladding material of Zircaloy-4 is not contained within the Standard Composition Library in
SCALE 4.3 and must be defined as an arbitrary material. The cladding is defined with a density and
isotopic weight percentages from Table 4-5 and temperature given in Table 4-4. '

The moderator temperature, density and boron concentration are given in Table 44 and is composed
of H,O and boron. The boron is defined as an arbitrary material with the moderator density and
temperature, a volume fraction equal to the cycle average boron concentration of cycle 2,'and a
standard boron composition from the Standard Composition Library designated as 5000.
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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 asscmbly consists of a square array of fuel rods. Fuel pin,
cladding and pitch dimensions are given in Table 4-2 with the mixture numbcr 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 optnons are
not used in this design model.

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

1 %00, 105U Equation 7-1

Langths.
2 {PODJPDen)(NFR) 285U IMTU
‘Where: .
Length = Length Required for an Assembly to Contain 1 MTU (cm)
POD = Fuel Pellet Diameter (¢m)
PDen = Fuel Pellet Density (gUO,/cm?®)
NFR = Number of Fuel Rods

Since measured isotopic concentrations are presented in milligrams of i isotope per gram of uranium
and SCALE presents concentrations in grams of isotope per asscmbly. it is convenient 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 docs not impact the neutron flux
spectrum nor the nuclide cross sections. The resulting lcngth for a Turkey Point asscmbly is 800.54
cm. . :

The samples were irradiated for three cycles. It is determined that approximately 80 days per cross
section library is sufficient to accurately model the change in nuclide cross sections with increasing
burnup, without over-burdening the SAS2H code. Therefore, the number of libraries i)cr cycle are
specified as five. To obtain the concentrations of all interested nuclides, a print level of § is chosen,
while an mput 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 five which is
determined by the Path B mode! described in Section 7.4.
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74 . SCALE Input Data Block 8

The Path B model for Turkey Point is a centralized guide tube unit cell surrounded by an
"homogenized fuel and moderator mixture that conserves the fuel to moderator ratio, and is further
surrounded by moderator between assemblies. All of the following equations used to determine the -
Path B model dimensions are derived. The equation below is used to determine the number of fuel
unit cells that surround the central guide tube. The results of the fuel-unit-cell calculations are
presented in Table 7-1, and the resulting Path B model dimensions are presented in Table 7-2.

(ﬁxcvcwv') .
— - Equation 7-2

i
V- MV)

(Ivz~'1e>(-jf)(r*01>)2

|

M (NFR)IRP’-(-E)(COD)"'I*(NGT)IRP’-(-E)(GTOD)’*(%)(GWD)’I*

[RP’-(%)(HDD)%(-;—‘)(ITID)’] Equation 7-3
CUCMVfRPZ-(%)(Groo)%(f)(cm))z - Equation7-4

' FV=(-;—:)(POD)’ Equation 7-5
1\1V=121r>2-.(f)(com2 Equation 7-6

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

NFR = Number of Fuel Rods

POD = Fuel Pellet Outer Diameter

RP =Rod Pitch

COD = Cladding Outer Diameter

NGT = Number of Guide Tubes

GTOD = Guide Tube Outer Diameter

GTID = Guide Tube Inner Diameter

CUCMY = Central Unit Cell Moderator Volume
ITOD = Instrument Tube Outer Diameter

ITID = Instrument Tube Inner Diameter

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 guide tube is determined, the geometry of the Path B model is
calculated. Since the guide tube cell is centralized, the dimensions of the first two zones are the
same as the guide tube inner and outer radii. The mixtures are moderator for zone 1 and zircaloy for

zone 2.

The radius for the moderator surrounding'thc guide tube, but still within the guide tube-cell, is

. calculated with the following equation:
Ry= l (:)RP? Equation 7-7°
) =
Where:

R, = Radius of Moderator Surrounding Guide Tube

The area of an annular region is calculated by the difference between the outer circular area and the
— inner circular area. Equation 7-8 is the basis for the Equations 7-9 and 7-10 ‘which determine the
radii of the homogenized fuel zone and the outer moderator zone, respectively.

ARA=n(ORAR?-IRAR?) Equation 7-8

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

The area of the homogenized fuel zone surrounding the guxdc 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. Conscqucnlly,
the radius of the homogenized fuel zone is computed with the following equation:

Rf,l (i')RP2+R’2 Equation 7-9
Where:

R, = Radius of Homogenized Fuel and Moderator Zone

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

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.
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pitch multiplied by the number of unit cells. The radius of the moderator between assemblies is
.calculated from the following equation:

Rs'\] AP (NCRPY}R] Equation 7-10

Where:

R, = Radius of Moderator Surrounding Assembly Zone

NCell = Number of Cells in Assembly

AP = Assembly Pitch _

Table 7-1. Calculation of Fuel Unit Cell per Guide Tube Unit Cell
F/M CUCMYV, cm? FV,cm? MV, ecm? b 4
0.5087 1.8626 0.6787 1.1425 9.7143
Table 7-2. Path B Model Dimensions
R, R, R, Rq R,
Radius, cm 0.6502 0.6934 0.8068 2.6408 2.6470
Composition Moderator Cladding ‘| Moderator | Fuel/Moderator | Moderator

7.5  SCALE Input Data Blocks 9 Through 16

Data block 9 is used to describe the power history of the reactor. The specific power, fuel irradiation

period, length of downtime, 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 found in Table 4-4. The fuel temperature,
moderator density and boron concentration are constant over the three cycles, and therefore, the
options to specify cycle specific values. '

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 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 shxppmg
cask and are not necessary in performing the dcplctxon 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.

Measured concentrations presented in Table 4-6 have units of mg of isotope per g of U, while
calculated concentrations presented in Table 7-3 have units of g of isotope per Metric Ton of U.
Therefore, the measured concentrations must be multiplied by 10° gU/MTU to obtain similar units.
Percent differences are presented in Table 7-4. .

7.7  Results

SAS2H predicted isotopic concentrations are presented in Table 7-3. The calculated concentrations
arc obtained through the methodology described in Sections 7.1 through 7.5, with the input
parameters defined in Section 4.1. Calculated concentrations are then compared with measured
concentrations as described in Section 7.6 to determine the accuracy of the SAS2H module. Results
of the comparison, in the form of measured to calculated ratios, are presented in Table 7-4.

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

Axial Location, cm 1676 | 1610 167.0 167.6 167.0
Sample Identification D01 (G09) D01 (G10) DOt (H09) D04 (G09) D04 (G10)
Burnup, GW&/MTU 30.720 30510 31.560 . 31.260 31.310
4y 1.34E2 1.35E2 1.32E2 1.33E2 1.33E2
vsy- 5.55E3 5.61E3 5.29E3 5.38E3 537E3
iy | 33583 | 3.34E3 3.37E3 3.36E3 3.37E3
my - 9.49ES 9.49ES 9.48ES 9.49ES 9.49ES
zupy 13522 | 133E2 1.42E2 1.40E2 1.40E2
Dpy S.05E3 5.05E3 5.06E3 5.06E3 5.06E3
Mpy 2.34E3 2.33E3 2.39E3 2.37E3 2.38E3
Uipy 1.07E3 1.06E3 1.09E3 1.08E3 1.08E3
Uipy 54SE2 537E2 STIE2 . 5.65E2 5.6TE2
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Table 7-4. Percent Difference Between Measured and Calculated [(C/M-1)*100]

Axial Location, cm 167.6 167.0 167.0 167.6 167.0
Sample Identification D01 (GO9) ' D01 (G10) DOl (H09) D04 (G09) D04 (G10)
Burnup, GW/MTU 30.720 30.510 31.560 31,260 31.310
iy 144 2.20 7.76 17.60 - 036
nsy 537 -1.16 -5.27 -2.34 -5.16
iy 295 2.61 6.18 6.46 3.63
By -0.13 0.17 0.16 0.09 0.08
wipy -1.10 221 -0.42 “1.30 2.04
py 438 434 2.64 2.41 5.68
Mapy 327 1.57 4.14 2.16 4.48
utpy 085 0.75 -1.27 -3.91 0.75
upy 8.57 232 535 4.09 . 8.31
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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 7-4. Inspection of such results reveals that the code has
a tendency to over-predict U, 24U, *Pu, %Py, and %*Pu, while it tends to under-predict iy,
Percent differences from this analysis are oompamd with results from Referénce 5.5, in which similar
calculations were performed with a prcvxous 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 dxscrcpancy 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 SAS2H module of SCALE is adequate in predicting isotopic concentrations for

- samples from Turkey Point, using the methodology presented. While over-prediction or under-
prediction is significant for a few isotopes, the majority of calculated concentrations are very close
to the measured concentrations. More detailed operating data are 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 five pages and contains the input files used in the modeling of the Turkey
Point Unit 3 samples. A description of the parameters contained within the input ﬁlcs 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 Radnochcmxcal Assay evaluations
from the final ORIGEN calculation of the SAS2H depletion calculation.
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tpd01g09.input
=g212h  parmaskipshi

pdata
Turkey Point 3, assembly DO rod G09, 30.720 GWI/MTU, June 7

mixtures of fuel-pin-unitcell:

'upoup Im:iwccll

uo2 1den=10.235 1922

92234 0.023 92235 2.556 92236 0.012 92238 97.409 ¢nd

ke-83 101.20922 end

kr-85 10120922 end

y-39 101.20922 end

5190 101-.20922 end

zr-93 101.20922 end

r-94 101.20922 end

=95 101.20922 end

nb-54 10 1-20922 end

mo-95 10120922 end
1c99 101-20922 end

ru-101101.20922 end
ru-106 10 1.20922 end
th-103101-20922 end
rh-105 10 1.20 922 end
pd-105 10 1.20 922 end
—pd-108 101.20922 end
ag-109 10 1.20922 end
sb-124 10120922 end
xe-131101.20922 end
x¢-132101.20922 end
xc-135101-20922 end
x¢-136101-20922 end
©3-134 10 120 922 end
¢s-135 10120922 end
€s-137101.20922 end
ba-136101.20922 end
12-139 10 [-20922 end

pr-141 10 1.20 922 end

pr-143 10 1-20 922 end

ce-144101.20922 end
nd-143 10120922 end
nd-145101.20922 end
nd-147 10 1.20922 end
pm-147101-20 922 end
pm-148 10 1-20 922 end
sm-147 101.20922 end
sm-149 10 1-20922 end
sm-15010 120922 end
sm-151101-20922 end
sm-152 10120922 end
£u-153101.20922 end
eu-154101.20922 end
eu-15510 1.20922 end
§d-155101-20922 end

arbm-zirc4 6.56 500 0 8016 0.12 24000 0.10 26000 0.20 50000 1.40
4000098.182 1.0 595 end

h20 3 den=0.731 § 570 end

arbm-bormod 0.731 1 1 00 5000 100 3 450.0¢-6 570 end
* 450 ppm boron (wt) in moderator
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squarepitch 14300 0.9296 13 1.07192 094840 end

ppin/assm=204 fuclnght=300.54 ncycles=3 alib/cye=$
printevel=$ Eghtel=d inplevela2 numziotala$ end
3 0.650220.6934 3 0.8068 500 2.6408 3 2.6470

- powers32.235 burne314 downaS8 end

power=32.235 burn=327 down=62 ead

* poweru32.235 burn=312 down=927 end

0135 59 mn033
fe 13.0c00.0750i9.9
221 ab0.73 5236
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tpd01g10.input
wgas2h  parmaskipshipdata .
Turkey Point 3, assembly D01 rod G10, 30.51 GWI/MTU, June 97

' mixtures of fuel-pin-unitcell:

Mgoup  latticecell

vo2 1den=10.2351922
92234 0.023 92235 2.556 92236 0.012 $2238 97.409 end

kr-83 101-20922 end .
ks-85 101-20922 end
y-89 101.20922 end
290 101.20922 end
2r-93 101.20922 end
w94 101-20922 end
2-95 101-20922 end
nb-94 101-20922 end
mo-95 101-20922 end
199 101.20922 end
tu-101 10 1-20922 end
tu-106 10 1-20922 end
th-103 10 1.20 922 end
1h-105 10 1.20 922 end
pd-105101-20922 end
pd-108 10 1.20922 end
2g-109 10 1.20922 end
sb-124 10 1.20 922 end .
x¢-131 10 1-20922 end .
xe-132101-20922 end
xe-135101.20922 end
xe-136 10 1.20922 end
cs-134 10120922 end
c3-135101-20922 end
c2-137101-20 922 end
ba-136 10 1.20922 end

. 1a-139101-20922 end
pr-141101-20922 end
pr-14310 1-:20 922 end
ce-144 101-20922 end
nd-143101.20922 end
nd-14510 1.20922 end
nd-14710 1-20922 end
pm-147101-20922 end
pm-148 10120 922 end
sm-147 10120922 end
sm-14910 1.20 922 end
sm-150 ] 0 1-20922 end
sm-151 10 1.20922 end
3m-152101-20922 end
€u-153101-20922 end
eu-154 1 0 1-20 922 end
cu-155101.20922 end
gd-155101-20922 end

- arbm-zirc4 6.56 50 0 0 8016 0.12 24000 0.10 26000 0.20 $0000 1.40

40000 98.182 1.0 595 end

h203 den=0.731 | 570 end
arbm-bormod 0.731 1 10 0 5000 100 3 450.0¢-6 570 end

* 450 ppm boron (wt) in moderator

----------- @eecsccsscccncansncatane

PageI-2of 5

squarepitch  1.4300 0.9296 13 1.071920.9434 0 end

apin/assm=204 fuclnght=300.54 ncycles=3 nlitVeyen$
printevel=S lightelsd inplevel=2 sumztotal«S end
3 0.6502 2 0.6934 3 0.8068 500 2.6408 3 2.6470
power=32.015 buns314 down=58 end
power=32.015 bum=327 down=62 end
power=32.015 burn=312 down=927 end

0138 59 mn0.33

fc 13.0c00.075ni 9.9

« w22] nb0.7] 3036
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tpd01h09.input
=tas2h  parmaskipshipdata

Turkey Point 3, assembly D01 rod H09, 31.86 GW/MTU, June 97

' mixtures of fucl-pin-uniteell:

44group  laticecell

v02 | den=10.2351922
92234 0.023 92235 2.556 92236 0.012 92238 97.409 end
kr-83 10120922 end
kr-8S 101.20922 end
y-89 101-20922 end .
5190 101.20922 end o
93 101.20922 end
zr-94 101.20922 end
95 101.20922 end
nb-94 101-20922 end
mo-95 101.20922 end
199 101-20922 end
1nu-101 10120922 end
rnu-106101-20922 end
th-103 10 1.20922 end
rh-10510 1.20 922 end
pd-105 10120922 end
pd-108 101-20922 end
2g-109101-20922 end
$b-124101.20922 end
x¢-131101-20922 end .
xe-132101-20922 end
x¢-135101.20922 end
xe-136101-20922 end
c3-134101-20922 end
¢s-135101-20922 end
¢s-137101-20922 end
ba-136101.20922 end
1a-139 1 0 1.20 922 end
p-141 10 1-20922 end
pr-143 10 1.20922 end
cc-144 10 1-20922 end
nd-143 10 1.20 922 end
nd-145 1'0 1.20 922 end
nd-147101.20922 end
pm-147101.20922 end
pm-148 10 1-20922 end
sm-147101-20922 end
sm-149 1 0 1.20 922 end
sm-15010).20922 end
sm-151101-20922 end
sm-15210 1-20922 ead
eu-153101-20922 end
cu-154 10120922 end
cu-155101-20922 end
gd-155101.20922 end

arbm-2irc4 6.56 50 0 0 8016 0.12 24000 0.10 26000 0.20 50000 1.40

40000 98.1821.0 595 end
h203 den=0.731 { 570 end '
arbm-bormod 0.731 1100 5000 100 3 450.0e-6 570 end

fuel-pin-cell geometry:

Page I-l3 of 5

squarepitch  1.4300 0.9296 13 1.071920.9434 0 end

assembly and cyck parameters:

npin/assm=204 fuclnght=300.54 acycles=3 nlitVcyceS
printevel=$ lightel=d inplevela2 numztotal=$ end
30.6502 2 0.6934 3 0.8068 300 2.6408 3 2.6470

33.116 burn=314 down=S58 end

33,116 burn=327 down=62 end
power=33.116 bure=312 down=927 end

0135 ¢r59 mn033

fe 13.0c00.075ni 9.9

2r221 nb0.71 sn36

end
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tpd04g09.input

msas?h  parmaskipshipdata

TurkzmentJ assembly DO4 rod GO9, 31.260WdM'!U June 97

*  mixtures of fuel-pin-unitcell:

ddgroup Jarticecell

vo2 1den=10.2351922
92234 0.023 $2235 2.556 92236 0.012 92238 97.409 end

kr-83 101.20922 end
kr-85 101.20922 end
y-89 101-20922 end
590 10120922 end
2193 101.20922 end
794 101.20922 end
w95 101.20922 end
nb-94 101.20922 end
mo-95 101.20922 end
199 10120922 end
1u-101 10 1.20922 end
1u-106 1 0 120 922 end
th-103101.20922 end
th-105101-20922 end
pd-105 10 1-20922 end
pd-108 10 1.20922 end
2g-109 10 1.20 922 end
sb-124 10120922 end
xe-131 10120922 end .
xe-1321 0120922 end
x¢-135101.20 922 end
xe-136 10 1.20 922 end
€s-134 10 [.20922 end
cs-135101.20922 end
¢5-137101.20922 end
ba-136101.20922 end
12-1391 0 1-20922 end
pr-141101.20922 end
pr-143101.20 922 end
ce-144 10 1.20922 end
nd-143 10 1.20 922 end
nd-145 10 1.20 922 end
nd-147 10 1-20922 end
pm-147 10 1.20922 end
pm-148 10 1-20922 end
sm-147 10 1.20922 end
sm-1491 0120922 end
sm-150 10 1.20 922 end
sm-151101.20922 end
sm-15210 1.20 922 end
cu-153 10 1.20922 end
cu-154 10 1-20922 end
cu-155101-20922 end
gd-155101.20922 end

l.rbmnm46.56500080160!224000010260000.2050000140

40000 98.182 1.0 595 end
h20 3 den=0.731 1 570 end
arbm-bormod 0.731 1 100 5000 100 3 450.0¢-6 570 end

* 450 ppm boroa (wt) in moderator

Page 14 of §

squerepitch 1.4300 0.929613 1.071920.5484 0 end

assembly and cycle parameters:

" ppinfassm=204 fuclnght=800.54 ncycles=3 nlib/cye=$

printlevelsS lightels? inplevels2 numztotal=$ end
3 0.6502 2 0.6934 3 0.8063 500 2.6408 3 2.6470
power=32.802 burn=314 down=58 end
power=32.802 burn=327 down=62 end
power=32.802 burn=312 down=927 end

0135 59 mn033

fe 13.0c00.0725ni 9.9

w221 2b0.71 0 36
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tpd04g10.input

wsas2h  parm=skipshipdats

TurhyPomt! assembly D04 rod G10, 31.31 GWAMTU, June 97

*  mixtures of fucl-pin-uniteell:

dd4group  lasticecell

uo2 ] den=10.235 1 922
922340023922352.5569223600129223897409 end

kr83 10120922 end
kr-85 101-20922 end
y-29 101.20922 end
$r-90 101-20922 end
93 101-20922 end
w94 101-20922 end
1195 101.20922 end
nb-94 101-20922 end
mo-95 10120922 end
tc-99 10120922 end
1u-101 1 0 1-20 922 end
1u-106 1 01.20922 end
rh-103101-20922 end
rh-10510 1-20922 end
pd-105101-20922 end
pd-108 1 0120922 end
2g-109 10120922 end
sb-124 1 0 1-20922 end
xe-131101-20922 end .
x¢-132101.20922 end
x¢-135101-20922 end
xe-136101-20922 end
cs-134 101-20922 end
€3-135101-20 922 end
€s-137 1 0 1-20 922 end
ba-136101-20922 end
1a-139 10 1-20 922 end
pr-141101-20922 end
pr-143 10 1.20922 end
ce-144 1 01-20922 end
nd-143101.20922 end
nd-145101.20922 end
nd-147 101.20922 end
pm-147101.20922 end
pm-148 101.20922 end
sm-147 10 1.20922 end
sm-149 10120922 end
sm-150101-20922 end
sm-151101-20922 end
sm-15210 1-20922 end
cu-153101-20922 end
€cu-154 10 1-20922 end
cu-155101.20922 end
§3-155101-20922 end

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

40000 98.1821.0595 end
h203 den=0.731 1 570 end
) arbm-bumod 0.731 11005000 100 3 450.0c6 570 end

' 450 ppmboron (w1) in moderator

------------- secesssevscccscsserse

cnd comp

.
..... eesssesecversssccsvrsccsnssse

' fuel-pin-cell geometry:

Page I-5 of 5

squarepich 1.4300 0.9296 13 1.071920.9434 0 end

*  assembly and cycle parameters:
ppinfassma204 fuelnght=800.54 acycles=3 alib/cyc=$S
printievelsS tightelwd inpleveln2 numziotal=$ end
30.6502 2 0.6934 3 0.8068 500 2.6408 3 2.6470
powers32.854 burn=314 down=18 end
power=12.854 burn=327 down=62 end
powers32.854 bum=312 down=927 end

0135 er59 mn033

fe 13.0c0 0.075 ni 9.9

221 ab0.71 036

end
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tpd01g09.sum

0900000000000000000000000800000000000000000000000000000000000000000000000008008¢

SCALR(.) Bulletin Boare

sevrenes serevees essew

Selcome to SCALE-d.).

module s

.

L) el
primary module sccess and irput vecord ( scale driver - 93703729 - 09:106:37 )
as2h vill be called

Turkey Polnt 3, sssembly D01 rod GO9, 10.720 OMA/NTU, June 97

‘e o P PP e e s P T Ca e s e s s e s e

mixtures of fuel-pin-unitcell:

44group 1stticecell

LAY
wol 1

9223
kr-83
kr-83
y-83
sr-30
1r-9)
sr-94
sr-93
nb-94
mo-33
te-99
=101

h2o 3 densC.731 1

-
0 50 00 b 5D 5t 00 D0 b 50 06 10 0u8 30 00 B0 2 38 Dt P Db Dub b 50 B0 0ud Db 96 0 D0 8 00 (8 B0 (o0 B0 i $0 54 Bub o0 Db ot Bub

dene10.238 1 922
6 0.023 9221%
1-20 922
1-30 922
1+20 922
1-20 923
1-20 922
1-20 922
1-30 922
1-328 922
1-30 923
31-20 922
31-30 932
1-20 922
1-20 922
120 922
3-20 922
1-30 922
3-20 922

0600QQOOODDODOOOOOQOQOOOGUOOOOO

ARRRRRRRRRRRARARNARALLRAARAAR AR

L a-A-2-1-1-1-7-F.-7-7-% ¥.¥.3
-
.
~
o
-
~
~

922
.56 500
40000 94,

o
~d v
- 1.3

8016 0.1
21.0

2.536 92236 0.012 92238 97,409 end

end
arbm-bormod 0.731 1 32 0 0 000 100 3 450.0e-6 370 end
. 430 prm boron (wt) in moderstor

ond cowp
.

2 24000 0.10 26000 0.20 S0000 1.40
395  end *

squarepitch

npin/asem=204 fuelnghte800.34
evele$ ugth-Q inplevels,
4 ) 0.8069 goo

printl
3 0.§%
powers

ftuel-pin-cell gecmetry:

assesdly snd cycle paramsters:

02 2 0.6
32.233 durne3id down=

2

lessd niib/cycss
numstotale$ end
6408 3 2.6470

powere32,233% burn=3)217 downe€2 end

powerel2.233 burne112 down«927 end
©1)5 ecrS$.9 mn0.3}
e 1).0 co 0.073 ni 9.9
sr 321 nb 0.71 sn 3.6

31,4300 0.92%6 13 1.0719 2 0.9484 0 end

23223232222
§§!2232121123

22
22
22

hh hh
hh hh
hh hh
hh hh
hh hh
ARARARRRKRARRA
ShARhhARhRhhh
hh hh
hh hh
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s - b 12;1112112121 :: ::
555088030088 84 s
S3388308883 aa »s 2222232222222 hh
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am s $R8844111488 ecccececceceee hh Ah 0000000000000 1l
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nn m ~ 11 cc hh A oo oo 11
m nn i1 cc b ol kh oo oo 11
”n nn - 11 ec BhRhAhRRARRRR o0 oo 11
wm m m 11 (14 BARhARRRRARAYL 0O oo 11
nn m o i1 ecc ah hh oo o 1
nn m mn 11 (13 hh hh oo oo 11
nn rown 18 ec cc kb hh o0 o0 11
m nn 441118884441 cececccececee hh hh  ooocoooosocooos 1111111111111
n nn 4484484184144 ecceccceecee Ah ) 1111111111112
]
0000000 17 0000000 177 99939399999 71717171171 ITY
000000000 1" 000000060 I 9999393999399 7777317ITYY
00 00 17 00 14 17 ”” 9 ” 77
[-1-] 00 17 00 o0 i L4 9 - 17
00 (1] 77 o0 [} 17 ”” ” 17
00 00 17 00 00 17 9999393399999 - 77
00 00 1 00 3] " 299999999993 L)
00 00 17 .00 00 1 ” ”
00 00 'y [ 1] 00 17” b 34 717
00 (- 1 o0 00 17 1 1] ”
000000000 17 000000000 17 9999999999999 ”
0000000 14 6000000 1" 999599599998 ”
° .
11 CECEEEEEEEEE 5353355935988 9999993993 323223222223 22223223232
111 (19111111111} 535555555535% 9999999339999 2322222222122 2222222323227
1111 (1] 123 ss . 9 2”9 183 a2 a2 2 22
11 46 £38 ss ” 9 1] 22 32
11 L1 1T 33 9 99 tes a2 22
1 £6666466685CC ° 3333555335338 999939999993 22 2
11 L1 11{]] 3355555538588 999999999999 . 22 22
11 [ 1] M ] 11 s L2 1 22 R
31 ({3 ({3 133 . s3 9 111 32 22
1 L (1] (1] ] S 99 131 2 22
31111133 E6664CEEEECEE 5353553555535 9399933939999 3323223222222 2222223232332
11111111 [{{{{{{11{4] 55333553388 $9939999999% 3223323223222 2222233121212
1
] assssssesss ececceeccee asassasas 11 secsenecsveee
ssasasassaa 11 seceesseveeey
* 1] [ T ] cc a8 a 1 e
s . cec as s 11 L]
s (4 aa as 11 L] .
S88835385808 (1 assassdasssass 1 seseseeee
SEEBEBSNEEES CC assasasssssss 11 sesssesre
- sa ¢€c . sa 1 [ ]
s cc a8 sa 1 .o
as s cC cc  as s 1 [ ]
238888385088  C€CCCCCccececee o8 s 1111111111111 eeccsevesseoe
asassssnesy ceecccecece as as 1111111111111  eescecseesece
program verification information .
cods system: scale wversion: . 4.)
progran: ses2
erestfon date: 03707/97
1libeery: /Jopt/neut/Scaled.)/bin
this {3 not a scale configuration controlled code
. joh;n-: nichol
. .
: date of execution: 08/08/97 .
.
: tine of execution: 16:39:22 .
.
- . .
L] 080600600000 00000000000000000R0PCREPRDROODIGRROENRORINNIPRERR00IRCESY :
.
.'ll'..l..O.I......'l.l.'..ﬁ..0.'.....'.'..Q...'l'..C...l“.‘.....’l‘.O......QI:
1
0
0 *
D' @ @ » @ 0o o » = = ® = o o e 08 onmewweeaes
0
[} muclide concentrations, grams .
basis *aingle resctor sssembly
infcial 12-18 d
o 16 1,352+03 1.33%.0% . .
total 3.908+03 J3.908+0% . .
] nuclide concentrations, grams

basis ssingle resctor sssesbly

inftiel 12-184d
u2ld  2.30E+02 2,302+02
6233 2.368+04 2.583004
u2df  1.202+02 1.20E¢02
U238 9.74E2+05 9.74R+0%
total 1.008406 1.008+06



Attachment II: B0O0000000-01717-0200-00141 REV 00
4 . basis o
[] fnieiel 15.74 3lea "naé
] fnitiel 315.74 1ide "1
° . me m-ntutim. greas
basis =single reactor assesbly
initial 134,54 309.04 48).5d 618,04 772,84 927.04
0 16  1.33Ee0S 1.358¢05 3.35R+0S 1.35240S 1.352405 1,35E+05 1.333403
] muclide concentystions, grams
Dbasis wsingle zesctor ulﬂl;
infcial 154.5d4 309.04d 46).354 418,04 772,394 927,04
®o 95 1.50%+01 1,73%201 1.798.01 1.802+01 3.812.01 1.813+01 1.512.81
[ T8 2/ 5.302-03 3,462-08 $.46E-03 3.46E-03 $.463-03 5.462-05 3.46%-03%
total 31.902+05  3.903408 908+05  3.902¢0% 3,902+03 3.90%+05 3.90%0S
muclide concentrations. grams
basis =single resctor assembly
initiel 3%¢.5d 309,04 46).5¢ 418,04 772.34 9327.048
- u2)]  1.342-03 1.392-03 1.442-03 1.49%-0) 1.%42-03 1.592-0) 1.6i2-0)
w334 1.32802 1.322¢02 1.33R+02 1,338¢02 1.332402 1.34Re082 1.34E.02
u23s  5.552+0) 5,.35240) S.3532+03 S5.532¢03 5.33X.0) S5.55Re03 5.53K+0)
uilé 3.34B¢0)  3.J4Z¢03 J.J4Re0) J.342¢0) 3.34%+0) J.35840) J.)3R¢0)
uill 9.892¢0% 9.49840%5 9.498+05 9.49R403 9. UIE-03 9.498405 9.49R.08
np237  3.64Ee02 3.72%02 3.72R402 3.738402 3.728402 3.72R+02 3,728.02
pu2lé $.642-04 35.1232-04 4.6IE-04 4.182-04 J.702-04 3.42E-04 J.09E-08
pu2ll 1.348+02 1.31%¢02 1.)38402 31.333402 1.)58+02 1.332+407 1.,39B¢82
3 1.248402 1.312402 1,338¢02 1.358¢02 1.358+02 1.352+02 1.358.82
Pu2l9  4.96Ke03 5.035B¢0) 5,058¢03 $.058+03 S.05R¢03 5.058+03 5.038+0)
Pu2e0  2.348403 2.342403 2.34Re03 2.34E00) 2,.34240) 2.34R+0) 2.342.0)
Pu2dl  1.202403 1.182+03 1.148¢03 1.138+0) 1.11%¢03 1.092+03 3.078¢03
Pudd2  S.438+82 S.43%02 5,43Re02 5.458+02 S.45Ke02 5.432402 5.438402
aa2dl  3.638401 6.08E¢01 3,44B«01 1.008+02 1.31%<02 1,518+02 1.758+02
anlilm €.882-01 6.872-01 6.832-01 &£.842-01 6.838-01 £.81x-01 ¢6.808-01
am24)  1.0%2¢02 1.102+02 1.10X-02 1.103+02 1,108+03 1,108+03 1.10802
totsl .602+03 9.688+05 9.682«05 9,.682403 9.602+0% 9.682+05 9.608.0%
0 elemant concentrations, gramss
o miclide concentrations, grams
. besis weingle reactor assesbly
inivial 1%4.5d 309.04 461.5d 618.04 I72.5d4 927,08
20 93 S.97Re02 €.70R402 €.89E+02 £.932402 §.948+02 €£.94B402 £.948402
° meclide concentrations, grams
basis =singl ructor assembly
inftiad 194 ! d 309.04 46).54 618, 772.5 4 9:1 0d
tc 99 7.362402 T7.)98:02 7,392+02 7.398402 'l.:n»o: 7.392602  7.392+02
ruldl  7.3172+02 T, x'moz T.172602 T7.172402 7.270402 7.172¢02 7.178402
Th103  4.17Re02 4.60R¢02 4.62R¢02 4.632402 4.63R402 4.632¢02 d.638402
ag109 9.16K+01 9.188+01 3.103+01 9.102+01 95.10801 9.188.01 9.3182.01
[] nuclide concentrations, grams
besis ssingle Teactor assemdly
infclal 154.5 @8 305.0d4 463.5d 610.04 T712.54¢ -!31.0 4
ndld)  6.972402 7.178+02 7.172e02 V.1724023 T.172¢02 7.17Re02 7,17Re02
ndlds  £.152002 €.138002 6.33%¢02 €.138+02 €.152402 €£.152+02 6.158402
#ald7  6.04Re01 0.64R+01 1.02Be02 1.173+02 1.302402 1.412402 1,.32B402
[ nuclide concentrations, grams
basis ssingle reactor assembly
infeial 154,548 309.04 463.54 613,04 772.54 927.04d
onlds  1.332400 3.20R+00 3.20e00 J,208¢00  3.308400 3,208400 J.20%¢00
aml30  2.76%+02 2.76R402 2.74Re02 2.768402 2.768+02 2.76E402 2.762402
sal3l  1.222601 1.24Re01 1.24E«01 1.242401 1,23%¢01 1,2J8+01 1.22R401
eul’l 1.132-02 S$.232-02 9.282-02 1.333-01 1.732-01 2.13E-01 2.338-01
anlS2  1.278402 1.278402 1.27%¢02 31.278402 1.37Re02 1,278402 1.27R402
eul3) 1,118402 1.128402 1.122402 1.12R¢02 1,123+02 1.128+02 1.128+02
gd135  3.272-02 3.37R-01 #£.612-01 9.472-01 1,22B00 1.472+00 1.71R+00
total 3.24%408  J3.18Re0& 3.342-04 J.242e0d D.34ReT8 I, 14R404 3.14Re08
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Attachment IF: B0O0000000-01717-0200-00141 REV 00

tpd01g10.sum
.".'.' 008000 L] * (11} seenssen
. .
. SCALZ{.) Dulletin Board :
. cccvesss aceesses secee
. L ]
. Welcoms to BCALE-E.3. M
. L
Y L]
G000 CPO00EPNNN00CORCRENIONO0RRDOSORONONS sebee
primary module access and input vecord | scale driver « 95/03729 = 09:06:37 )
- mooule saalh will be called
Turkey Point 3}, assembly DOl rod G10, 30.31 OMA/WTU, June 97
o =« @ » & @ o @ @ 9 o 0o ® = & ® & 6o oo ®° = e e e
. mixtures of fuel-pin-unitcell:
ddgrovp latticecell * .
uo2 1 den=10.2)3 1 922
92234 0.023 !33!! 2. l“ 92236 0.012 92238 97.409 end
xr-83 10 1-20 %22
ke-88 1 0 1-20 922 .nd
y-89 10 1-20 922 end
sr-30 2 0 3-20 922 end
¥r-9) 10 1-30 922 end
sr-94 1 € 1-20 922 end
zr-35 1 0 1-20 922 end
nb-%4 1 0 3-30 922 end
m0-35 1 0 1-20 922 end
tc=99 1 0 3110 933 end
Tu-101 1 0 3-20 922 end
Tu-306 1 0 1-20 922 end
rh-10) 2 0 3-20 922 end .
Th=103 3 0 1-20 922 end
10 3-20 9213 end
10 1-30 922 end
10 1-20 922 end
10 3-20 922 end
10 320 922 end
10 1-20 922 end
10 120 322 end
10 1-30922 end
310 1-20 922 end
101-30 %22 end
10 1-20 922 end
30 1-20 922 end
101-20 922 end
. 310 1-20 922 ‘end
310120 922 end
10 1-20 922 end
10 1-20 922 end
S 101-20 922 end
10 1-20 922 end .
31 0 120 922 end
30 320 922 end
10 1-20 922 end
101-20 922 end
=150 1 0 1-20 922 end
m-131 1 0 1-20 922 end
am-132 1 0 1-20 922 end
*u-133 1 .0 1-20 922 end
ou-134 1 0 1-20 932 end
eu-133 1 0 1-20 922 end
9d-135 1 0 1-20 922 end
arbo-gircd 6.56 S 0 0 O 8016 O. 13 24000 0,30 26000 0.20 50000 31.40
40000 !l Xl 21.0 398 end
h2o J den=0.731 1 0 end
h-bcnod 0.731 12 l 0 0 3000 100 3 430.0e-6 no end
. €30 ppm boron (wt) in moderator
comp
. fuel-pin-cell geomstry:
squarepitch  1.4300 0.9296 1 3 1.0719 2 0.9488 0 eond
. assesbly and cycle paramsters: .
roin/assne204 fuelnghte§00.5¢ ncyclessl nllhlrye-s
printlevels$ lightelsd inplevelel sumstotals$ end
3 0.6302 2 0.6934 3 0.8068 300 2.6400 I 2.6470
powers32.015 bum=31d downe3l end
powere32.01% burn=)27 down=§2 end
powers31.013 durmel12 downe927 end
o133 cr 5.9 wn0.3)
fe 1).0 co 0.073 ni 9,9
, sr 221 nb 0.71 =n 3.6
1 22332222222 b hb
222212:1232!3 hh bh
22 ha hh
22 hnh hh
22 a hh
22 AARARKARRRRAR
t 22 ARRAARRARRARR
[ 4 2 R M
»e 22 hn hn
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Attachment I1: B0O0000000-01717-0200-00141 REV 00

22 hh hh
» s 2232322222223 hn | 3 3
assssssnsss 2223222222222 W ha
ececceeceee kb b 00000000000
eccecceeccece bh k0000000000000
ec cc hb W oo Lol
ee hh b oo [ od
ec hb b o0 o0
[ Bhhhhhhhbhhhy o0 [ 4
ce Bhhhhhhhhhanh oo ol
e hh b 0 (7]
ee hh hh o0 (]
[ ec hh. hh o0 [od
cccecccececee hh A 0000000000000
ececececcee hh a 00000000000
1/
1" 800000000
17 o0 [ 1]
r a0 -1
" 00 ot
17 00 (1]
1” (1] (1]
17? 00 (1}
1/ 00 00
17 60 LU
1" 000000000
17 0000000
33333333333 33333333313
3333333333333 33333331331M)
121 33 N »n 33
151 3 33
181 3 33
313 333
b33} 33
(11} 3 33
(11 3 b3
132 33 N n 33
3333333333133 3333313333333
3333333300 33333313313
BIESENENNNS eceecceceee ssesssase
s FYTTITIVIIVY
as s ec ce
ce
ce
ce
ss c¢c
ss ¢t
sa e
[ ss ¢ cc

program werificstion information

code mystem:

program:
© ereation date:
1ibrary:

Jobname:
date of sxecution:

tisme of execution:

sas?
03701797

nichol
08/08/97
17:33:38

scale version;

/opt/neut/Scalet.3/bin

1111111111112
1111113112112

17
4

i 121
e
(2R}

11111111t
1111111111112

this 1s not & ascale configuration controlled code

Page II-5 of 15

99999999993
399399999993
99 ”

b 44 ”

99 9
$995999939993%
9”!””99;:

”
9999393933999
999999993399

3333333330
;31))”31)!!;

23 33
3333313133313)
3333331333

4902000820 0S
qescsceEReses
L

L. J -
e

sceoveioe
aesecetee

L]

L L J

L]
aseeseeceense
ceegerITISOTNe

00000000 00000000000000000000000800000RIVREPEII00RRRRREDR0I00I0080000000000000000

as | T 7 ) (7]
PYYTTTITITIT LR T [ 1]
25383903888 aa [ 1]
nn wn $14448814441
nm o 444148414444
nnn - i1
mm ™ i1
o m »n i1
nn mn an 11
nn m 11
m nn AN i1
mn M mn 11
m nnna 11
nn non 144814414441
nn wn 131442414844
0
0000000
000000000
0 (1]
0 [
00 00
00 .04
-1 0o
00 44
00 00
00 o0
000000000
©000000
11 T711717717ITINT
m 77NN
11 '"
1 77
11 77
11 kol
11 "
11 77
11 17
1 n
11111111 n
L 11111111 k2l
[}
) 3
0
0
0
[}
initlal 1x-18 d
o 316 1,35R.03 1.35Ke0S
° totsl 3.90B+0S  3.90R403
initiel 12-18 4
S w238 2.30R02 2,30m402
ullS  2.562404 3.36%+04
ullé 1.208+02 1.20%e02
u23l  9.74%+03 9.74R¢0S
total 3.002406 1.002406

muclide concentrations, grams
basis ssingle rsactor assembly

muclide concentzations, grams
basis seingle reactor assesbly

rITIMmnm
mmnm




Attachment IT: BO0000000-01717-0200-00141 REV 00 : Page -6 of 15

] > " basiz w
[ initiel 15.7 4 31.8 4@ 47.1 4 2.8 4 2.8 4
0 initial 13.7 4 .4 4 47.1 8 .04 2.8 8
° muclide concentrations, grams
basis esingle resctor assembly
initisl 134.5 4 309.0& 463.94 6€19.04 T772.358 IMNN.04
© 36 1.35R+03 1.33B405 1.35Re03 1.352.08 2.35R4D5 1.332.05 1.352+08
[] mclide concentrations, grams
basis spingle resctor assembly
. initial 1854.85d4 309.048 463.54 618.0¢ 172.54 927.04
mo 93 1,49%+01 1.720+01 1,702+01 1.798401 1.798+01 1.79R¢01 1.798+01
tc §9 5.252-05 3.338-05 $.332-035 9,.3)2-0% 5.))E-BS 5.3)2-05 $5.)38-0%
total 3.30KeDS 1.90Re05 J.90B005 J.90E¢0S J.J0EeD3 3.90B+05 3.90R+035
muclide concentrations, grams
basis wgingle rescter assasbly
inicial 15¢.35d 309,68 {6).5¢ 610.04 772.354 927.04d
4233  1.342-03 1.392-0) 1.443-0) 1.492-0) 1.343-01 1.592-0) 1.842-0)
u2ld 1.32R+02 1,338+02 1,332602 1,348¢03 1.342402 1.34E+02 1.358+02
u23%  S5.61%<03 5.61R+0) $.618¢0) 3.61B+01 B.61E+01 5.618401 $5.61K+0)
w236 3.34K+03 3,)482¢03 3.34Be03 3.34%2+0) 3.34B+03 J1.342403 1J.343+0)
vils 9.498¢05 9.433+03 9 ,438¢05 3.498+035 9.49R40S 9.498003 9.492.08
nE23T  3.638402 J.892402 J.69002 3.8592+02 I.5IReD2 3638402 3.692402 .
pu2lé $.552-04 5.042-04 4¢.398-04 4.113-04 3.72K-D& 3.)62-04 J.042-04
uals 1.228+02 1.298+03 1.31Re02 1,338¢03 1,33Be02 1.)38¢02 1.J3%402 M N
pulls 1.222002 1,298¢02 1.31Ee02 1.33E+02 1,33202 1.]33+02 3.J)R02 .
Ppuls  £.962403 S5.03E+0) 95.038+03 3.058+03 S.03EeD) 5.038+03 $.052+03 . -
Pule0  2.338+03 2.338¢03 2.338e03 3.33B+0) 2.33%+03 2.332403 2.33Re03
pulll 1.30803 1,17B+03 1,13K¢03 1.138+0) 1.108+03 1.082+03 1.06B+0) -
pulil $.37R«02 35.J72+02 S5,37Be02 3.37EeD23 35.37Be02 3.378+02 S5.3TRe02
am24} 3.628+01 &.04%+01 0.41BeD1 1.07B+03 1,J0Re02 1.3528+02 1.748+02
am242s 6.062-01 €.8%52-01 &.03R-D1 ¢.33R-01 &,.908-01 4.79R-01 6.782-01
an24) 1.07R+02 1.072+02 1.07R¢02 1.07B«02 1.07Re02 31.072¢02 1.07R+02
total 9.602+05 9.60R+05 9,.682403 3.682+03 D.682+03 9.602405 9.5832403
[} * element concentrations, grams
[} nuclide concentrations, grams

basis =single reactor assembly
initial 154,54 J09.04 46).34 613.04 772,94 927,04
20 93 5.934Re02 6.648002 €.033402 £.992+01 6.J0Be02 6.90Re02 €.30R+02
0 mclide concentrations, grams
basis =aingle resctor sasembly -
infeial 154.54 309.04 46).34 418,048 773.3¢ 927,04
tc 99 7.31Re02 T.35Re02 7,I5B¢02 7.35B¢03 7.ISBe02 7.33Ke02 7T.I3R<02
$ul0)  7,13802 T.12R¢02 7.12Be02 7.128+027 T7.12B+02 T.118¢02 T.12R402
rhl0) 4.158002 4.357Ee02 4.60R+02 4.60R«07 4&.608+402 4.60R002 4.502402
agl0s 9.088+01 9.108+01 5.10B¢01 9.10E+01 39.10Z+01 3.10%«01 $.]10%+01
. muclide concantrations, grams
basis esingle resctor sssembly
infefal 134,96 309,04 d6).3548 618.0¢ TI2.34 927.04
nd1dl €.948402 T.14%e02 7,18B002 7.14Re01 7.14B002 7.148+02 7,14R402 .
nalds €.128+02 6.128¢02 §.13E+02 €.12B+01 §.128+02 6.123R02 6.122+02
amld7  6.82B+01 5.62Be01 1.02B+03 1.17R«01 1.292402 1.41B+02 3.318+02
] nuclide concencrations, prams
Dasis eningle reactor sspembly
initfel 134,54 309,048 463.54 618.04 72.94 9IN.04
smldy  1.832+00 3.18K¢00 J.182400 J.18R.00 3.198+00 3.148400 3.182e00 .
sm180 2,74Re02 2.74Be02 2.74R+402 2.742401 2.74BeDB1 2.74R+02 2.748402
sml5]  1,228+01 1.24Ee01 1,24R+01 1.33281 1,23R+01 1.228¢01 1.328+01
eulsl 31.188-02 3.222-02 $.26x-02 1.332-01 1.738-01 2.138-01 2.532-01
anl%2 1.268+02 1.26802 1.263+02 1,262+02 1,268402 1.26E+02 1.26R¢02
sull) 1.108402 1.112¢02 1.113¢02 1.113¢02 1,118402 1.118+02 1.)1R¢02
94133 3.258-02 3.3)E-01 6.54X-01 9.372-01 1,30E+00 1.452+00 1.69R¢00
total 3.128+04  J3.12B«04 3.128+04 J3.13B¢00 3.12404 3.132+04 3.13R¢04
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tpd01h09.sum

Qee LI X] ] 000000000000000008000000000000000¢0000000000000000
: 3 mllerts deurd :
E Velcome to SCALR-4.). E

'....O."0...'...........‘Q.'."l'.’.........l'.‘....Q‘.Q....Q.Q.....‘Q..'....'
module ueeo:- and input record ( scale driwer - 93/03/29 - 09106:37 )

b primary
= module sasln will be
Turkey Point 3, assembly D01 rod NG, 11.5& OMANNTY, June 97

. . mixtures of fuel-pin-unitcell: .
4dgroup latticecell

voZ 1 Gene10.238 19 : .
1233 0023 93238 3. 2356 92236 0.012 92230 97403 ena

101 end
kr-l! 10120 922 end
y-09 10 120 922 end
ar-30 1 0 1-20 922 ed
sr-9) 1 0 1-20 932 end
sr-94 1 0 1-30 921 end
3r-35 1 0 1-30 932 end
nb-9¢ 10 1-20 932 end .
»0-93 1 0 1-20 922 end
tc-99 1 0 1-20 922 end
Tu+101 1 € 1230 922 end
Tu-106 1 0 1-30 922 end
th-10) 1 0 1-20 921 end
zh-108 1 0 1-20 922 end . .
pd-105 3 0 1-20 922 end
pa-108 1 0 31-20 922 end
8g-109 1 0 1-20 922 end :
o2~124 1 0 1-30 922 end
xe-131 1 0 1-20 922 end
xe-132 3 0 1-20 921 end
xe-135 1 0 1-20 922 end *
e 2e-1361 0 1-20 922 end
cs-334 1 0 1-20 922 end
c8-335 1 ¢ 1-20 322 end
es-137 1 0 1-20 922 end
ba=136 1 0 31-20 922 end
18-139 1 0 1420 922 end
pr-141 1 0 1-20 922 end .
pr-143 1 0 1-20 922 end
ce-144 1 0 1420 922 end
nd-143 1 0°1-30 923 end
nd-145 1 0 1-20 922 end
ng-167 1 0 1-20 922 end
pm-3147 1 0 1-20 922 end .
pn-348 1 0 1-20 322 end
sm-147 1 0 1-20 923 end
am-149 1 0 1420 922 end
am-150 1 0 3.20 932 end
am-1351 1 0 3-20 922 end
sm-152 1 0 1-20 922 end
eu=-153 1 0 3-20 322 end
ou-13¢ 1 0 1-20 922 end
eu-15% 1 0 1-20 922 end
96-133 1 0 1-20 922 end

4

artm-gired €.56€ 5 0 0 O 8016 0.12 24000 0.10 26000 0,20 S0000 1.40
40000 94.18 2 1.0 395 end :

h30 J dens0. 1)1 1 3570 and

artm-bormod 0.731 2 3 0 0 S000 100 3 430.0e-€8 570 end .

430 pom doren (vt] in moderator

P I T I I RPN R A P P R I I I R R R S P

nd cosp .

D I I A I I N I I L L Y

fuel-pin-cell geometry:
quarepiteh  31.4300 0.9296 1 3 1.0719 2 0.9488{ 0 end’

I I T T T R R R A X Y

-
.
[
.
: assemdly And Cycle paridmmters:
npin/essm=204 fuelnghte800.54 leee3 mlib/cyces
printlevelss 1lightelsd inplevelel numitotals$ end
3 0.6302 2 0.6934 ) 0.8068 300 2,.6408 3 2,6470
powers33.116 burme)id downe3$ end . .
powers33.11§ burne)3? down<62 end
powersll. 11§ burnslil downe92? end .

01)3 erS.9 mno0.3)

fe 33.0 co 0.073 ni 9.9
. 3r 221 nb 0.71 an 3.6 .

‘e E e e e e ener e s s st s s e .o

b3 28880080888 22222222222 hh hh
2222223333222 ®h hh
32 22 hh
22 n hh ’
32 hh hh .

é

-3
134
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A

s [T 'Y a2
Ss83088085888 8 s
sesaseEsssee [Y) as
m o 134841454144
™ nn L44480041448
v ”m i1
nn nn nm 11
wn A0 o i
m nn an i1
L) o oan 1"
o] m i1
m na an 1
nn nann i
nn non $181444408484
nn o 414041134488
0000000
000000000
00 [
00 1]
-1} 00
00 00
00 00
00 00
00 [-[]
-]} [}
000000000
0000000
11
m
111
11
11
311
11
1
11
11
11111111
11111311

initlel

© 16  1.332408
total J3.902+08%
inicial

u23é  2.308.02
U233 2,34K004
©2)6  1.20%3402

. U3 9.74ze08
total 1.008+0¢

s s
sssssessssnss
ssssssessss

eceececedde
eceeeceecetcee
ce ec

e

¢c

e

ec

ec

¢e

€c (4
ceeeecececceee
eececceecee

133
128
33

22 hh b
2223222222322 b b\ )
2222232223222 bh M
»h hh 00000600000 11
a Ak 0000000000000 11
b A oo oo 11
A A o0 oo 11
hh hh oo e 11
BARARNARAANRNRR 00 o 11
AhhhhhRRRARRL 00 oo 11
hh Bh o0 o 11
hh o0 o 11
hh hh o0 o0 11
Ah hh  ocoocococoooosc 1111111111111
an hh ©0000000000 1111112111113

0000000 asssnanes
000000000 [IILRIERRETT2] ]
o0 00 "

14 00
-1 00 171?
[-1) 00 17
00 00 1
[0} 00 17
00 00 7/
00 00 17
0048000000 "
0000000 17
11 0000000
m 000000000
11 oo [31]
11 0o . oo T2
11 00 0o t13
11 [0 o0
11 00 00
1 [-1] 00 32
11 00 00 131
11 00 00 LT
11111111 000000000
1111111
[ 1
as 1
ec cc a8 11
[ sa 11
[ s 11
e aa 11
ce [ 1
cc aa 1n
ee aa 11
ee € a8 sa 11
. as 1111111131131

1111111111312
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99999999939 77177177779 IM
9999999999399  1177717131171Y
9 ” N 77

s

3 9 ”

9’ 2 7
9399999993999 n
999939993999 11

” ”

) ”

1 1] hal
299999991933y ”
999999993999 7”

1 . 1

111 u .

a1 11

11 1

11 11

11 1

. 11 1

1 1

11 11

11 1
11111131 11111111
1 11111

e
|ESESLELI0SNS

P 0000000000000 00000R000000000000000000800000000000000000000000000000000008000000

1z-13 &
1.358.08
J3.908403

1z-18 4
2.302402
2.36804
1.208.02
9.748+08
1.00%+06

program verification information .

code systes; scale weraion: 4.3

peogram: pasl
creation date: 03/07/97
library: /opt/neut/Scaled.3/bin

thic 1s not a

scale configuration controlled code
: nichol

date of execution: 08/00/97

tisme of mxecution: 108:10:11

mclide concentzations, grama
basis =aingle reactor assembly

*. muclide concentrations, grams
basis saingle resctor sssembly

00000000000000000000000000000000000000
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0 Ly basis
0 faitis) 157 3144 €"a4a §82.0 4 6€2.0 ¢
[] initiel 137 31.4¢ 4114 62.0 4 2.9 ¢
] muclide concentrations, grame
basis *single reactor sssemdl .
infciel 134.5d 309.04 463,54 €10.04 73.54 927.04
© 36 1.35E0% 1.)58+03 3.352405 31.382+05 1.352403 1.338¢0% 1.35300!
0 . miclide ations, gress
basis osingle resctor un-blg
{nicial 1%4.5 8 309.0 463,54 18.o04 772.5¢ 7.0 4
=0 95 1,358+01 1.788401 1.“!001 1.868401 1.86Re01 1.868001 1.862.01

tc 39 5.908-0% 35.982-0% S.302-05 S.99x-085 35.932.08 §.982-0% S5.982-0%
total 3.908+05 J.902408 3.90Z+05 3.908+05 I.90K+0% 3.90B+03 J.903+03
muclide concentrations, grams
basis *single veactor assesbly
in{eial 13%4.398 309.0d 463,54 $10.0¢ T772.354 927,04 .
. w233 1.34p-03 1.403-03 1.452-D3 1,308-03 1.35%-0) 1.602-03 1.63%-0)
u2ld 1.292002 1.30%402 1.308e02 1,31He02 1.332402 1.322+03 1.328+02
u2lS  5.29200) $.293403 S5.29240) $.292403 35.39R0) 5.298+0) S.29%.03
u2l6  3.378¢03  3.372403 3.37Ee8) J3.378+83 I.37240) 3.37E+0) ; .3 logg
3

u2ls 9.,402+05 9.432+05 9.43R405 9.482.08 []
237 3.04K402 3.848402 J.842402 J3.042+02 3.04ReD2
Pu2lé 4.932-04 4.478-04 4.04%-04 J,66%-04 3.302-04
puzll 1.418002 1.428402 1.438402 1,432+02 1.428.02 . -
28 1.418402 1,428402 1.432402 3,412+402 1.422402
puzdy S.06R+03 S5.06R¢0) S.062+40) S.062e0] S.062+0) -

pu240  2,392003 2.392403 2.39R403 2.39R403 2.392.03 2.)9%+03 2.392.03
puzll 1.238+03 1,21E¢0) 3.19%¢03 1.162.03 1.138+0) 1,11Ee0) 1.092+03
pulel 5.778+02 5.772¢02 S.T77202 S.7T7Re02 S.778+02 $.77802 $ 2+02
am281  3.66E-01 6.19R¢01 8.582+01 1,102.02 1.333.027 1.56%e02 1.
am2d2m £.362-01 €.942-01 £.938-01 §.923-01 6.90%-01 6.092-01 6.
am24)  1.192+02 1.19E«02 1.19%¢02 1.192+02 1.392+02 1.19%.02 1
total 9.672¢05 9.67Be0S 5.67K¢05 9.678005 3.67B«05 9.672405 9
element toncentrations, grams .
miclide concentraticons. grass
basis seingle reactor u-ﬂlx
inftial 154.5d4 309.04 463.5& 619.04 772.54 921.04
me 33 6,112+02 §.83R+02 7.03R¢02 1.0!!;!2 T.102e02 7.10B402 7.108402 .

. asserbly
fnitfel 134,54 309,04 463,854 €18.04 2.! 3 l:’.o 4
tc 99 7.532.02 7.568+07 7.562402 7.56Re02 7.562e02 7.562602 7.5€2e03
Tu101 - 7.36+02 7.36Re02 7.34R¢03 7.368602 7.36B+02 7.363¢02 7.363403
Th10J  4.25Ke03 4.70R+02 4.70%+03 4.73%+03 4.738+02 &.7)8e02 4.732+03
agl0%  9.49R+01 9,51%2«01 $.512401 9.3512+01 9.531%.01 9.512+03 9.512.01
[] nuclide concentrations, grams
basis esingle reactor asseabl
initial 134.3d4 309.0d 46).5¢8 $10.04 T172.5& 927,04
ndld3 " 7,062402 7.27R402 7.37Re02 7.278402 T7.27R402 7,278402 7.278402 .
ndids  6.302402 §.29%402 €.29R¢02 €.398002 €.29%402 §£.292+02 £.298+02
smld?  6.892+01 J.71Re01 1.038¢02 1.188+02 1.31B¢02 1.432+02 1.333¢02
[ miclide concentrations, grass
basis saingle reacter assesdly
inieln) 184.8 4 309.04 463.5d4 610.04 772,354 927,04
smld®  1.868¢00 J.25E-00 3.252¢00 3.252+00 3.23B¢00 3.238+00 3.238400
smiS0  2.85%¢02 2.052+02 2.835%402 2.852+02. 2.853¢02 32,852+02 2.838.02
1Sl 2.24E+01 1.26E001 1.262401 1.2352+403 3,235B¢01 1.3242¢01 1.24E003 .
«ulSl  1,152-02 5.3¢2-02 9.362-02 3.358-01 1.752-0%1 2.3163-01 2.356%-01
152  1.302402 1.)08402 1.308+02 1.30K+02 1.302402 1,302402 1.302.02
euls) 1.152402 1.16E¢02 1,36E+02 1.162¢02 1.182002 1.16E¢02 1.162402 °
g4a18s  ).322-02 3,712-01 £.812-01 9.062-01 1.278+00 1.51R¢00 1.782400
total 3,222¢04 3.22R+08 3.22B+08 3.22B004 3.22K¢08  J.222404 13.222.04
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SCALEC.) Bulletin Board

Welcome to SCALX-{.3.

XTI YYYYYY)

primary modu
moduls 832k
Turkey Point 3, assembly DN z0d GO9, 31.26 OWA/XNTD, June 97

.

module leeul -ﬁ input recerd | scale driver - 93/03/29 - 0%:06:37 )
will be eal

LI I N

600000000000000000000000000000000000004

. aixtures of fuel-pin-uniteell:

ddgroup

.
.

lsteicecell

uo2 3 den=10,238 1 922

kr-83 101 ond
kr-8% 1 0 1-20 922 end
y-3% 10 1-20 931 end
sr=30 31 0 130 922 end
3r=91 1 0 1-30 922 end
sr-%4 1 0 1-20 %22 end
x7-95 1 0 1-20 522 end
Ab-34 10 1-30 922 end
no-93 1 0 1-20 922 end
te-9% 31 0 1-30 922 end
ru-l0l 1 0 3-20 922 end
Tu-106 1 O 1-20 932 end
Th=103 3 0 1.20 922 end
rh-303 1 0 1+20 223 end
pd-10%3 1 0 1+20 931 end
pd-308 1 0 31-20 922 end
8g-109 3 0 3-30 922 end
sb-134 1 0 1-20 922 end
xe-131 1 0 120 322 end
xe-132 1 0 1-20 922 end
xe-135 1 0 1-20 922 end
xe+136 1 0 1-20 922 end
cs-134 1 0 1-20 922 end
©8-13% 1 0 1-20 922 end
€5-137 1 0 1-30 922 end
ba-236 1 0 3-30 922 end
1a-132 1 0 1-20 932 end
pr-141 1 0 1-20 922 end
pr-143 1 0 1-20 922 end
ce-344 1 0 1-20 922 end
nd-143 1 0 1-20 522 end
nAd-145 1 0 1-20 922 end
nd-147 1 0 1-20 922 end
pm-147 1 0 1-30 322 end
pm-148 1 0 1-20 922 end
=-147 1 0 1-20 923 and
s»-149 1 0 1-20 923 end
sn-150 1 0 1-30 922 end
sm-151 1 0 1-30 922 end
sm-132 1 0 1-20 923 end

-133 1 0 1220 921 end
eu-154 1 0 1-20 923 end
eu-15% 1 0 1-20 932 end
gd-13% 1 0 1-20 932 end
arbm-gired

hlq 3 densd 1)1

artm-bormod ©.731 3 1 0 ¢ $000 100 3 450.0e-6 370 end

o"ll)l.
1 8570 end

. 450 ppm boron (wt) in moderator

end cowp

rpin/assms204 fuel

quarepiteh

fuel-pin-cell gecmetry:
1.4300 ©0.9296 1 3 1.0719 2 0.9484 0 and

assesbly and cycle parasaters:

hte800.54 ncyclessl nlib/cyces

printleveles lightels=d inplevele? numstotaleS end
3 0.6502 2 0.6934 3 0.0068 300 2,6408 ) 2.6470
powers)2,.802 burne)14 downeSl end

powers12.802 burn=327 doamefl end
powere32,802 burn=312 downe3$37 _cnd

o138 cr S.9

fe 13.0 co 0.07S ni 9.9
3T 321 nb 0.73 en 3.6

92234 ©. 02):!2239 2.356 92236 0.013 92238 97.40% wnd

1-20
‘ S‘ S 000 0016 O’ﬂ 24000 0.10 26000 0.20 50000 1.40

.
- ® e ® 0 eeeene et re s s e
.

22222222222
2222222222222
22 3

a Bh
bh hh
Bh b
Bh Bh
Bh Bh
RRAARAARRRRAR
RhRARRAAARRRR
am o, an
h n
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as a8 as a2
e 2222322222223

44
444

s
a8 a8 ssssEsmesses
as as sEsesssssss 2322222222222
o
m nn  $44448844444 coceeeeecee ah p Y 00000000000 1
n o 4445444814484 ecceccececece M Rh 0000000000000 11
nen - 11 ec ce WA M oo oo 11
o " i1 ec B hh oo oo 11
o nn il i1 ee bh M oo e 11
nn nn £ Y i1 cc Bhhhhhhhhhhhh po oo 11
nn -n nmn i1 [ Ahhhhhbhhhhhh () [ -] 1
m nnoon 11 cc b B oo o0 11
nn m an i1 ecc b hh e oo 11
[ N 11 ee € hn M o0 oo 11
nn wn (40408488444 cccoeeceeecee M A oococcooscscos 1111111111111
nn nn 111414444444 cccecceeeee hh aa 00000000000 1111111311112
]
0000000 77 . 17 99999399999 7171711117117
000000000 1" 0 28 ] 1" 2999999993999 117NN
00 00 17" o0 00 " ." 9 " ki
0 (-1 {14 00 00 [ 1] i 98 ” 4 7
oo 00 ° ’ 00 o0 (1] 17 ” t ) ™
00 00 17 00 00 r’n” 9999999999999 . ki
o0 00 1 00 00 1/ 999999999999 17
00 o8 17" 00 L] s 17 1 1] . ksl
60 0o 17 00 00 1 1) 17 9 kel
00 (L] I -] 00 a8 " 17 9 77
000000000 17 0060000000 2888880800828 1" 9999999999999 kil
QoN0000 " ] 00 an ] o 2999999999%¢ 77
11 " CE66566CEEEE [ 1] SEE6EEEEEEEE
111 444 CEEECECEEEEES 444 S66E6E6ECEEsE
11 t23 4444 [} 113 Hu €6
11 Tee 44 &4 i1} 353 44 &4 [{]
11 (313 " 44 46 s @ & ({3
b} (IR 1) 888668868868 1] 4 scegsdsissss
1 44 (1] - 6666666666668 . CEECEECEEs86L
11 128 qa4qe8d8880d [ {1 [ 1] [¥1] 4088844844804 [ 13 ({3
1 321 48844040 ¢ 68 [ 1] e Al ¢ [
11 £ 14 L X1 " [1] (13 (3 1] 4" (1] &6
311111111 2580880800808 a4 S66686CEEEEES 4 CEEEEEEEEEEEE
: 11111111 assssiseses " L1111 L1 66666EEE6EE
[ 580 s 11 ssessecescrae
PITEITTITY I sas 1 . evssescosceceee
s as ecc [ 11 [ 1] 1 [ ]
»s ee (11 s 1 oe
1] e .2 (2] 1 [ ]
SSEES0888880 cc sasassassassa 1) seeeceees
ssssssENssss CC sasssassassss 11 uegoseces
- »s cc aa as 11 e
s co as as 11 . o0
&8 s Te €c  as as 1 ve
S833080888888  cccoCCCCCCCEC A sa 1111111111111  eccesscecesoe
ss 1111111111113 eccescrresees

8885050088 “ccecceceeee an

program verification information

cods system: scale version:

progras: aasd
creation date; 03707/97
1ibrary: /opt/neut/Scaled.’3/bin

this 43 not & scale configurstion controlled code
Jobname: mnichol

date of execution: 08708/%?

time of execution: 18:46:48

° muclide concentrations, grams
basis =singls reactor assembly -
inf{tial 1z.13 4 *
© 16 1,352¢0% 1.3584083
total 3.908¢03 ).90840S

nuclide concentrations, grams
besis =2single rescter sssesdly
initial 32-18 4
u2)¢  2.302402 2,302402

u23S  2.56%04 2.562404 ’ .
w236  1.308.02 3.208.02
uids  3.78K408 9.743.08 .o

total 1.008+06 1.002+06
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[} basis »
0 initisl 18,7 4 31.44 .14 6.3 4 2.9 ¢4
0 dnitial 135.74 31.44 7.1 4 2.04 2.0 ¢
] . auclide concentrations,
hasis =eingle reactor sssembly
inieial 23¢.5d4 303.0d 463,54 618.0d4 717234 92704
o 16 1.338+0% 1,33800% 3.352¢03 1.388+0% 1.358+05 1.332.08 1.33240%
o muclide coocentrstions, grams
‘ basis =single resctor sseemdly
. initiel 154,54 J09.04 463,34 610.0d 972,34 927,08
mo 9% 1,330 1.77ReB) 3.03Be01 1.84340) 1.843401 1.B4%+01 1.042e02
tc 9% 5.71E-0% 5.792.0% S.792-03 5.792.0% 5.79R-0%5 S$.79x-0% $.79%x-03
total 3.908+05 3.P0R+0S 3.90B¢0S 3,.902+05 3.90B<0S 3.305403 J.908403
Buclide concentrations, grams
basis =single reector assesbly
initial 134.58 309,048 461,854 610.0d 772,354 9237104
4233 1.348-03 1.40E-0) 1.43E-0) 1,30E-0) 31.332-03 1,602-01 1.632-03
w2364 1.302402 1.313+02 1.J1B¢02 1.332e82 1.322¢02 1.332002 1.338e02
U235 S.38203 $5.308+03 S.382¢83 S.383403 3.302+01 3.38840] 5.308+0)
ull6  .3.363+03 3.36B¢03 3.3€2+03 3.363+03 I3.362+03 3,.362403 3.36B+0)
u238  9.492403 9.492405 9 9,492403 9.893+03 9,.43Ee03 9.498403
o237 3.718+02 J.802.02 3.808+02 3.808+02 3,802+02 J.80R+D2 .
pu2ls  5.09E-04 3.331-04 4.372-04 J.9352-04 J,372-04 J.3)3-08 . .
pu2ld 1,288+02 31.)32+03 1) 1.392+02 1.408402 1.403+02 1.403+02
Pu2d8  1.20B¢02 1.338¢02° 1.398+02 1.402002 1.402402 1.402402 .
pull®  4.97R«8) S.08ReQ) $.06R+0) $5.06E+03 3.062403 5.068+03 . . M
Pu2e0  2.372403 2.37Re0) 2.372+03 2.37R403 2.378+03 2.37240) -
puzél 3.2220) 1.201.03 1.132+403 1,13840) 1.308+03 1,082+0)
puzd2  3.633+02 5.638+02 S.658402 5.53B002 35.€52+02 5.638402
an241  3.638+01 €.128+01 B8.542e01 1.098402 3.322¢02 1.353+01 1,778.02
am242n §.932-01 6.923-01 €.908-01 6.893-01 €,.982-01 6£.862-01 6.833-01
an2d3 1.158¢02 1,168+02 1.36202 1.162¢02 1,158¢02 1,133402 1.138¢02
total 9.632+05 3.602+0% 9.60R+03 9.652403 9.682405 9.602403 9.683403
[] R . ®lamant concentrations, grams
] muzlide concentretions, grsas °
basis esingle reactor assesbl
initial 1%4.5 48 30%.0d 46).5d 610.04 773.54 927.04
mo 95 6,06Ee02 €.802+02 7.002+02 Y.03Re02 7.048¢02 7J.04Re02 7.048402
o . muelide concentrstions, grams * .
basis =single reactor assembly . .
initial 15¢.394 309,048 461.5d4 6183.04 772,54 19227.04d
te 99 T.46%002 7,50403 7.30Ke02 7.308402 7.502402 7.502402 7,502402
Tul0l  7.292+02 7,292+03 7.292¢02 7.298+02 7.292e02 7.392402 7.29%2402
Thio} 4.228402 4.66E+02 d.69ReD2 4.098+03 4.69Re02 4.698+02 4£.692-02
agl0?  9.37E+01 9.392+01 9.332¢01 $.398+01 9.35Ee01 9.393+01 3.39R401
] . nuclide concentrations, grams
basis esingls resctor assesbly
inicial 15¢.5d4 J03.048 46).354 €10.08 772,354 927,04 . .

nd1é)  7.038+03 I.232402 T.232e02 T.233402 T.238+82 7.232+02 7.238.02
nalds €.242402 €.288+03 6.243+02 €.243002 £.243+02 §,288+02 6.243+02
snl4T  6,972+01 6.682401 1.038402 3.288002 2.30R+02 1.428402 1.522402

o nuclide concentrations, grams

basis #single rTescter assembly
Inleial 184.5d4 09,04 46).54 €18.04 77258 927.04

1.862000 3.2)2+00 3.23R¢00 3.33B+00 J3.23Re00 3.23R¢00 1.21Ee00
2.028:02 2.82R«02 2.82R402 2.828+02 2.312¢02 2.022002 2.81K¢02
sm15]  1.23Be03 2.262401 1.238401 1,292¢01 2.24B¢01 1,242401 1.23R401
eul3l 1.152-02 S.232-02 9.)32-02 1,)42-01 1.782-61 2.3138-01 2.332-01
sml32 1.292+402 1.298+402 1.39%¢02 1,298¢02 1.,298+02 1.29202 1.298-03
eul¥)  1.142+02 1.192402 1.158402 1,15K¢02 1.152+02 1,138+02 1.132.02
gd1%%  1.J02-03 J.662-01 €.733-01 9.728-03 1.25+00 21.512+00 1.75R00
total 3.198+04 J.39E¢08 3.313R+04 3.19%04 3.192+04 3.19%.04 1.3192.04
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cescssss emcemmcs eseas

Welcomse to SCALR-4.],

’

000000000000000000000000000000000000000000004000000000000000000000000008008000

module sccess and Lrput yeeord { srale driver - 93/03/3% - 03:086:37 )

{na
module :'“’hW will be called

Turkey Point 3, sssembly D04 rod G10, 31,31 OMI/NTU, June 97

e o o w " @ @ o o e s e mEwePseareTE®e e

. mixtures of fuel-pin-unitcell:

dé¢group lstticecell

wol 1 dane10.235 1 922

kr-23 20 9
kr-8% 1-20 922
y-8 1-20 922
=30 1-20 922 .
£r-9) 3-20 922
sr-94 1-20 922
27-93 1-20 921
nb-9%4 1-20 922
»n0-98% 1-20 %22
te-99 31-30 922
ru-101 1-20 922
=106 1430 922
zh-10) 31-30 922
rh-108 1-20 923
pd-108 1-20 922
pa-108 1-20 922
eg-109 1-20 922
»b-124 1-20 932

B0 08 0 50 ot 10 08 0 00 bt (i $ud B 0u8 Bt 0 Do 00 B 5t Bt 0b Db (b B 0 B0 0 00 Dt 5 00 90 8 (d 0 0 2 B0 B4 00 Db bt B0

iiiiii&iii&&i&iiﬁiiiiii%iiiiiii&li&iiiiiil&

9d-133
arbm-gire

40000 98.18 2 1.8
R20 3 dens0.731 1

92234 0.021 932;; 2.556 92236 0.013 92238 97.409 end

$70 end
arbm-bormod ©.731 1 1 6 0 5000 100 3 430.0e-¢ 370 end
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Ce 33.0 co 0.073 nt 9.9
3r 223 nb 0.71 sn 3.6
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progras verification information

code system:

program:
creation date:
1ibrary:

this i3 not &
. Jobname:
date of sxecution:

time of sxecution:

scale wversion:

sseld

03707797

/opt/neut/Scaled.)/bin

scale configuration controlled cods

nichol
00/00/%7
19123459
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total

u24
v23%
ullé

it
total

inicial 12-10 ¢
1.358°05 1.358+08
3.308+03  3.90me08

inieial \ 1E-18 &
2.)02402 2.30R¢02
2.562e04  2.56R004
1.208+02 1.208.02
9.742+05 9.742.08
1.008+06 1.00206

nuclide concentraticns, grams
basis esingle resactor sssembly

nuclide concentrations, grams
basis ssingle resctor assembly

I7ITITITININNY -
MININIIIM

99939599999
’,’!’!”999;!'
9

b4
134 29

b4 ”
9999939383938
299993999999
”»

b3
9999999993999
999399939999



R4

Attachment IT: BO0000000-01717-0200-00141 REV 00

-X-X-7.)

o0

=0 93

initial
1.352+0%

inicial
1.332.03
S.743-0%
3.950%+0%

inicial
1.348-03

9.60%.03

initial
6.07R02

inicial
9.402402
7.30%402
4.33%02
2.39%8.01

inicial
7.033+02
$.342+02
$.878402

initlel
1.06E+00
3.82x.02

3.20R03

initial
initial

5.3 8
1.)%2408

15¢.8 &
1.772+01
S.023-05
3.908.08

15¢.5 ¢
1.408-0)
1.313.02
3.378403
3.362:03
2.492.03
3.908.02
$.378-04
1.368402
1.36%402
3.0820)
2.378+03
1.308003
5.67m.02

9.682+0%

134,53 &
6.81%402

15¢.8 ¢
7.518+02
7.308.02
4.673+02
93.412:0)

135¢.8 &
7.248+02
6.25202
8.69%+01

1848 ¢
J.242.00
2.923.02
3.262401
$.35z-02
1.292402
1.13K+02
3.672-01
3.308.04

309.0 4
1.388.08

30%.0 2
1.338+01
$.32x-08
3.90%+08

Jos.0 4

1.452-03
1.31%403
$.37Re03
3.36%03
9.49%2.08
3.808+02
4.832-04
1.398+02
1.398+03
§$.068+0)
2.37803
1.3172e0)
$.678+02
8.34%.01
§.912-01
1.168+02
9.602+03%

Jos.0 &
7.00Be02

309.04

7.51%8+02
7.308+02
4.708+02
9.41%401

0.0 ¢4
7.342+02
§.238+02
1.032+02

309.0 @
3.248.00
3.828402
1.23801
9.)4z-02
3.298+02
1.1358+02
€.808-01
3.208+04

i
1394 3148 B
d 3.0 ¢ 4.1

a4
4

ruciide toocentrations, grame

basis ssingle reactor assesdly
43.38 €304 TMa34 NN d
3.3532035  1.33X¢03 1.332+0% 3.33B408

auclide cencentrationa, grans

basis esingle reactor uadlx
46).5d 610.04 773,54 937.04
2.04B4081  1.93%403 1.832+01 1.8%%403
§.833-08 5,833-0% $.322-0% 5.81E-0%
3.908¢03  J.90Re83 1.302+03 3.903403%

muclide concentrations. grams

basis esingle reactor asesembl
46).3 €18.0 ¢ .
1.50%-0) 1,553-03 1.602-0) 1.63k-03
1,318¢02 1,328+02 1.32802 1.31802
5.J7R«03 $.372+03 85.372+03 3.378.0)
3.372+03  3.372403 3.372+0) J.372+8)
9,.492+03 9.492+05 9.492403 9.43B408
3.802¢02 J.80R¢02 J.01R¢82 J.01R+02
4.393-04 3,37%-04 3.502-04 3.24%-04

$.062403 S.06Re03 5.062+0) 3.048+0)
2.372+03 2.372403 2,382.03 2.30340)
3.133+0) 1,33%+03 1,108.03 1.083+8)
$.678+02 S.672402 5,672402 $.678402
1.092602 1,328+07 1.53R¢02 1.772402
6.892-01 6.888-01 6.372-01 6.832-01
3.16R+02 1.162603 1.36Ke02 1.168002
3.803408 9.68R003 9. 513005  9.688:03

element concentrations, grama

auclide cencentraticas, grass

basis --ln:xc TeACtOr assesbly
46).94 641,08 7172.54 927,04
7.04R+02 7.03Re02 7,03B402 7.03Be02

miclide concentrations, grams

Dasis esingle reactor uml;
463.34 £13.0°d 7172.54 927,04
7.812.02 7.312+02 7,512402 7.%12.02
7.308402 7.30Ke02 7.)02402 7,308482
4.708+02 4.708402 4.708+02 4.702402
9.413+01 9,412¢03 9.412+01 9.432401

nuclide concentrations, grams

basis ssingle reactor assesbly
463.54 613,04 T1T72.354 92706
T7.242602 7.24%02 7,242402 7.242402
6.2338¢02 6.2352402 §.,232402 6.232402
1.383402 1.318+02 1.422402 13.3)8402

muclide concentrations.. grams

basis ssingle resctor sssemdly
463.358 613.04 7172.34 927,04
3.248400 3.24K¢00 3.24R-00 3.242400
2.828+02 2.838+02 2.82X+02 2.83%402
1,258+01 - 1.342+01 1,34R401 1.243401
1.342-01 1.7352-0% 3.,133-01 2.332-01
1,292402 1.398402 1,39%¢02 1.29%402
2.132402 1.152+402 1.13002 13.138402
9.752-01 1.252400 1,51R«00 1.76x00
J3.20B+04 3.303+404 3,20R+06 3.208404
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