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1. Purpose

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

2. Quality Assurance

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

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

The analytical model employed for this analysis was the SAS2H module of the SCALE sequence.
Based upon fuel design, power history, and operating data for specific assemblies in 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
5.5).
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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 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 burnup and the cooling time (Section 2.1.1, Reference 5.5). The initial
enrichment for all samples is 3.40 wt% 2**U and the bumup ranges from 15.95 to 35.97 GWd/MTU.
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 2'Pu 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, II 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
IO 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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% B5U; however, due to the ﬁnﬁtaﬁons of the SAS2H module, it is assumed that all assemblies were
enriched to 3.4 wt % U (pp. 2-1 through 2-5, Reference 5.6).

The operating parameters in Table 4-3 include the uptime and downtime, cumulative burnups,
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/em’® (Table 8, p. 151, Reference 5.8; p. 46, Reference 5.9). However, SCALE 4.3 does not
recognize the isotope '*Ta, which is 0.012 wt % of natural tantalum. Since only one other isotope
of tantalum exists and the weight percent of '*!Ta is small, tantalum is approximated as consisting
of only '¥'Ta. 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 1
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/MTUO, or kg/MTU depending on the units
required in the analysis.

Measured isotopic concentrations are presented in Table 4-8 and are given in g/MTU (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 I, I 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 GWd/MTU 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 ' - 2815

E6-SE-c2 138.94 3.400 32.03 281.5
E6-SE-c2 57.66 3400 3141 281.5
E6-SE-¢4 .138.94 3.400 3597 281.5
E6-SE-¢4 57.66 3.400 35.26 281.5

Reference 5.5
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Table 4-2. Assembly Design f’arametcrs for Yankee Rowe PWR

Parameter Data
Core Data: N

Number of Rods per Core ) ) 23,142

Uranium Fuel Loading, kg U ' . 20,908
Assembly General Data: .

Designer Westinghouse

Type . 17x 18

Number of Fuel Rods 305

Number of Instrument Cells 1

Assembly Pitch, cm . : . 19.46
Enrichment:

wt % U 0.020

wt % 35U 3.400

wt % 26U ' 0.020

wt % P'U : 96.56
Fuel Rod Data:

Type of Fuel Pellet Uo,

Pellet Density, g/cm® : 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 S5-348

*The active fuel length was given as 90.57 inches in Reference 5.6 and converted to cm by the
following relation: | in. = 2.54 cm.
References 5.5 and 5.6
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Figure 4-1. Cross Section of Yankee Rowe Assembly
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Table 4-3. Operating Data for Yankee Rowe PWR

Sample Axial Location, Cyclel Cycle I Cycle IV
Identifier cm
Uptime, days all all 4515 . 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 1595
GWd/MTU
E6-C-f6 138.94 12.53 22.78 30.39
"E6-C-f6 57.66 13.29 2354 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 3141
E6-SE-¢4 138.94 14.83 . 26.97 3597
E6-SE-e4 57.66 14,96 26.15 3526
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 3245 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, 1 hour all 0 -0 835
ppm
2022 hours all 0 0 707
2022 hours all 0 0 337
4044 hoirrs all 0 0 0

Reference 5.5
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Table 4-4. Operating Temperatures for Yankee Rowe PWR

Sample Axial Cycle 1 Cycle I CycleIV | Average
Identifier Location, cm H;0
: . Density,
g/em’®
Moderator E6-C-f6 220.22 548 - 549 549 0.77017
Temperature, K E6-C-16 138.94 541 541 540 0.78338
E6-C-f6 57.66 531 531 534 0.79733
E6-C-f6 17.02 527 527 531 0.80256
E6-SE<2 138.94 541 541 540 0.78338
E6-SE-2 57.66 531 531 534 0.79733
E6-SE-c4 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
Temperawre, K | ¢ 6 138.94 560 563 557
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-Cf6 220.22 755 755 800
Temperature, 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
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Table 4-5. Composition 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
Kr “SKr By St %Mo “Zr
HZr - *Nb 4 *Tc '%'Ru '%Rh
SRh %Ry 105pg spg Ag '3b
131xe 12ye 140 135%e 135Cg 136y e
g, Wi e Mip; Wpy WNd
MiCe HNd MINg P | 'Sm “1pm
“9Sm 150Sm B1Sm 2Sm 1Eu Eu
15G4 ISRy

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

Element kg/MTU
0] 135.0
Cr 59
Mn 0.33
Fe 13.0
Co 0.075
Ni 9.9
Zr 2210
Nb | 0.71
Sn 3.6
Reference 5.7 -
Table 4-8. Mcasﬁred Isotopic Concentrations (g/MTU)
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, 1595 | 30.39 3133 20.19 32.03 3141 35.97 35.26
GWd/MTU
By . 155 142 119 144 114 115 118 120
ny 19800 12600 11900 17200 11800 11900 9780 9840
By 2880 4080 4150 3300 4180 4050 4450 4440
ny 949000 | 937000 | 935000 | 936000 935000 936000 933000 934000
™py 47.3 176 214 79.1 222 211 247 240
Pu 5950 7870 8010 6600 7980 7680 6950 6820
Hpy . 1120 2120 2260 1440 2370 2270 2570 2480
Hipy 663 1540 1640 915 1670 1580 - 1680 1620
Uipy 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 are derived from the
applicable requirements and planning documents. The Engineered Barriér 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 Ttisassumed 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 diménsions and
compositions would have had to be assumed. This assumption is used throughout Section
7.

432 Tt is assumed that effects from the zircaloy shims are negligible. The basis for this
assumption is that during Cycles Il 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 I, 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 SAS2H module of SCALE 4.3 that is used with the
' 44GROUPNDFS cross section library to calculate the isotopic concentrations for the
" specified burnup and cooling time. The computer code's spatially independent point
depletion model is appropriate for comparison with pellet sample measurements, and is used

within the range of validation, as described in Reference 5.12, 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 44GROUPNDFS cross-
section library. To properly model the neutron flux spectrum and the nuclide composition changes,
it is necessary to define the compositions, temperatures, and geometry of the fuel assembly. This
is accomplished with the use of data blocks in which similar parameters are grouped together.

7.1  SCALE Input Data Blocks 1, 2, and 3

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

7.2  SCALE Input Data Block 4

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

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

S lac‘bensify = ULead ( IOOOQU)( 2109 Uoz

1 ) Equation 7-1
(NFR)(Z)(PDia ) (FuelLength) kU " 238U

Where:
StackDensity =Fuel Stack Density (gUO,/cm?)
Uload = Initial Uranium Fuel Loading of the Entire Core (kgUO,)
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 gUO,/cm®, compared to the pellet density of 10.18 gUO,/cm’.
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 dcplction analysis
are included in the fuel mixture. A standard list of trace fuel elements is given in Tablc 4-6 and
defined in the fuel mixture to have a concentration of 10 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 H,0 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 and Moderator Temperatures

Sample Location Cladding Moderator Cycle IV Boron
Temperatl'lre, K Temperature, K Concentration,
. - ppm
. 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 asscmbly consists of a square array of fuel rods. Fuel rod,
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 options are

not used in this design model.

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

1 L270,U0;  10%U

Equation 7-2
Z{PODPDer)NFR) 28U IMTU

Lenglll =

Where:
Length = Length Required for an Assembly to Contain 1 MTU (cm)
POD = Fuel Pellet Diameter (cm)
PDen = Fuel Pellet Density (gUO,/cm?)
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 model the change in nuclide cross sections with increasing
burnup, without over-burdening the SAS2H code. Therefore, the number of libraries per cycle are
specified as five. To obtain the concentrations of all interested nuclides, a print level of 5 is chosen,
while an 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 three w}uch 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. .

Eycuemy
,=_M__F__ Equation 7-3

(FV) -(ﬁ)(M 4]

(NFR)(Z)(POD)?
e 4 Equation 74
(NFR)IRP?~(3)(CODY)+[RP?

CUCMV=RP? Equation 7-5
FV=(-§)(POD)2 Equation 7-6
MV=RP2-(§)(COD)’ Equation 7-7

Where:
x = Number of Unit Fuel Cells per Empty Unit Cell
F/M = Fuel to Moderator Volume Ratio
NFR = Number of Fuel Rods
POD = Fuel Pellet Outer Diameter
RP = Rod Pitch
COD = Cladding Outer Diameter
CUCMY = Central Unit Cell Moderator Volume
FV = Fuel Volume of One Fuel Unit Cell
MYV = 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 cell is centralized, the dimensions of the radius for the moderator
in the empty unit cell is calculated with the following equation:

R,= , (%)mﬂ Equation 7-8
Where:

R, = Radius of Central Moderator Zone

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

ARA =1r(ORAIé 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=,l (%)RP’HQ,2 _ Equation 7-10
Where:

R, = Radius of Homogenized Fuel and Moderator Zone

The mixture number of the homogenized fuel and moderator mixture must be specified as 500. The-
code then determines the composition of the region based upon the dimensions and 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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=\J E*1) 1) p2_(NC)(RP?)+R2 Equation 7-11
3N neNCell 2
" Where: : :

R, = Radius of Moderator Surrounding Assembly Zone
NCell = Number of Cells in Assembly .
AP = Assembly Pitch

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

FM CUCMYV, cm? FV, cm? MV, cm? X
0.7734 11492 | 04383 0.5629 . 305
Table 7-3. Path B Model Dimensions
R, R, R,
Radius, cm 0.6048 - 10.5799 10.9791
Composition Moderator FuelV/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 *!'Pu are obtained for a zero cooling time since the measured "'Pu
concentrations were back calculated to that time..

7.7  Results

SAS2H predicted isotopic concentrations are presented in Table 74. 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 (g/MTU)

Sample E6-C-f6 | E6-C-f6 | E6-C-f6 | E6-C-f6 | E6-SE-c2 | E6-SE<c2 | E6-SE-¢4 | 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 3141 3597 35.26
GWIMTU

™y - 1.54E2 | 1.25E2 | 1.22E2 | 1.45E2 1.20E2 1.22E2 1.13E2 1.14E2
el §) 1.98E4 | 1.23E4 | 1.18E4 | 1L.71E4 1.16E4 1.18E4 1.02E4 1.03E4
»y 2.85E3 | 4.07E3 | 4.13E3 | 3.29E3 4.17E3 4.13E3 4.36E3 433E3
By 9.53ES | 9.40ES | 940E5 | 9.50ES 9.39E5 9.40ES 9.35ES 9.36E5
Bipy 3.84El 1.7§E2 1.85E2 | 6.66E1 1.97E2 1.86E2 2.51E2 2.38E2
DPu 5.36E3 | 6.57E3 | 6.52E3 | 5.67E3 6.66E3 | 6.52E3 6.87E3 6.71E3
Py 1.18E3 | 2.36E3 | 2.41E3 | 1.55E3 2.46E3 2.42E3 2.70E3 2.65E3
U'py 6.24E2 | 1.53E3 | 1.56E3 | 8.8IE2 1.62E3 1.56E3 1.82E3 1.76E3
*py 8.37E1 | 4.27E2 | 4.53E2 | 1.60E2 4.77E2 4.55E2 6.04E2 5.78E2
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Table 7-5. Percent Difference Between Measured and Calculated [(C/M-1)*100]

Sample E6-C46 | E6-C-6 | E6-C-t6 | E6-C-f6 | E6-SE<c2 | E6-SE<2 | E6-SE-c4 | E6-SE-cé
Location,cm | 22022 | 13894 | 57.66 | 17.02 | 13894 | 57.66 138.94 57.66
Burnup, 1595 | 3039 | 3133 | 2019 | 3203 31.41 3597 | 3526
GWd/MTU

My 065 | -1197 | 252 | o069 5.26 6.09 424 -5.00

msy 000 | 238 | -084 | -058 -1.69 -0.84 4.29 4.67

ey 104 | 025 | 048 | 030 | -024 0.98 2.02 248
my 042 | 032 | os3 | 150 043 043 021 0.21

Dipy 1882 | 170 | -1355 | -1580 | -1126 | -11.85 1.62 -0.83

Dpy 992 | -1652 | -1860 | -1409 | -1654 | -15.10 -1.15 -1.61

wpy s36 | 132 | 664 | 764 3.80 6.61 5.06 6.85

Mpy 588 | 065 | <488 | 372 | -299 -127 8.33 8.64

apy, 423 | 2341 | 1382 | 1034 | 1303 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 2**Pu and **Pu are under-predicted, while the isotopes of 2Py and 2?Py 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 thc
ca]culated 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 wnhm the input files is found in Scctxons
7.1 through 7.5.

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

» echo of the SAS2H input deck,

e 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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yc6cf6h1.input

=sas2h  parm=skipshipdata
Yankee Rowe sample E6-C-f6-1, 220.22 cm 15.95 gwd/MTU, July 97

* mixtures of fuel-pin-unit-cell:

44group laticecell

uo2 1den=10.18 1 755

92234 0.020 92235 3.40 92236 0.020 92238 96.56 end

kr-83 101-20755 end
kr-85 101-20755 end
y-89 101-20755 end
3190 101-20755 end
2r-93 101-20755 end
2794 101-20755 end
2195 101-20 755 end
nb-94 101-20755 end
mo-95 10120755 end
tc-99 101-20755 end
ru-101 1 0 1-20 755 end
ru-106 1 0 1-20 755 end
rh-103 10 1-20 755 end
rh-1051 0 1-20 755 end
pd-105 10 120758 end
pd-108 1 0 1-20 755 end
8g-109 10 1-20 755 end
sb-124 10 1-20 755 end
xe-131 10120755 end
xe-332 10 1-20 755 end
x¢-135101-20755 end
xe-136 1 0 1-20 755 end
cs-134 } 0 1-20 755 end
cs-135101-20 755 end
¢s-137 10120755 end
ba-3136101-20755 end
1a-139 1 0 1.20 755 end
pr-14110 120 755 end
pr-143101-20755 end
cc-144 10 1-20 755 end
nd-143 1 0 1.20 755 end
nd:-14510 1-20 755 end
nd-147 10 1.20 755 end
pm-147 10 1-20 755 end
pm-148 10 1-20 755 end
sm-147 10 1-20 755 end
sm-149 10 1.20 758 end
sm-150 10 1-20 755 end
sm-151101-20 755 end
sm-152101-20 755 end
cu-153 1 0 1.20 755 end
“eu-154 10 1-20 755 end
cu-155101-20755 end
gd-155101.20755 end

arbm-ss348 8.03 11 0006012 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 67.0952 1 559 end

h20 3 den=0.77017 1 549 end
arbm-bormod 0.77017 1100 5000 1003 1.0c-6 549 end

* 261 ppm boroa (w1) in moderator for Core IV

Page I-1 of 8

*  fuel-pincell geometry:
squarepitch 1,072 0.7471 3 0.8364 2 0.757 0 end

...... sesesecssessscssancassecs

assembly and cyclc parameters:

npin/assm=305 fuclngth=833.69 ncycles=3 nlib/cyc=$
printlevel=5 lightel=9 inplevel=2 numzital=3 end
30.6048 500 10.5799 3 10.9791
power=13.07 bun=451.5 down=129 ead
power=13.00 bumn=333.1 down=370 end
power=16.97 bum=337 down=281.5 . bfrac=261
temkcyc=800 end

01350 cr59 mn0.33

fe 13.0 c00.0750i 9.9

ww221.0nb0.7] sn3.6

end .
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ye6cf6h3.input emoeene e
=sas2h  parm=skipshipdata ‘ . X -

Yankec Rowe sample E6-C-£6-3, 138.94 cm 30.39 gwd/MTU, July 97 " fuel-pincell geometry:

ST T squarepitch 1072 0.7471 3 0.864 2 0.757 O ead

* mixtures of fuel-pin-unit-cell: :

. assembly and cycle parameters:

44group  lamticecell npin/aism=30S fuclngth=833.69 neyckes=3 nlib/cyces
printievel=$ Lightel=9 inplevel=2 numziotal=3 end

3 0.6048 500 10.5799 3 10.9791

power=27.74 bum=451.5 down=129 end

vo2 1den=10.18 1 894
92234 0.020 92235 3.40 92236 0.020 92238 96.36 ead power=30.79 bum=333.1 down=370 temkeyc=915 end
kr-83 101-208%4 end power=22.57 bumn=337 down=717 birac=261 temkcyc=848
ks-85 10 1.20894 end Mlsso 55 ma033
y-89 101.20894 end : 3. ao. ma 0.
$r-50 101-20894 end ¢ 13.0 c00.0750i99
2r-93 10 1-20 894 end , r221.08b0.71 5236
2784 101-208%4 end end

zr-95 101-2085%4 end
nb-94 101-20 894 end
mo-95 101-20894 end
tc-99 101-20 894 end
u-101 10 1.20 894 end . :
ru-106 10 1-20 894 end
rh-103 1 0 1-20 894 end
rh-105 1 0 1-20 894 end
pd-105 10 1-20 894 end
pd-108 1 0 1.20 894 end
ag-109 10 1-20 894 end
sb-124 10 1-20 894 end
xe-131101-20 894 end
xe-132101-20 894 end
xe-13510 1.20 8954 end
xe-136 1 0 {-20 894 end
cs-134 10 1-20894 end
cs-135101.20894 end
¢s-137 10 1-20 894 end
ba-136 10 1-20 894 end
1a-139 10 1-20 894 end
pr-141101-208%4 end
pr-14310 3-20 894 end
ce-144 10 1.20 8% end
nd-143 1 0 1-20 894 end
nd-14510 1.20 894 end
nd-147 1 0 1.20 8954 end
pm-147 10 1-20 894 end
pm-148 10 1-20 894 end -
sm-147 1 01-20 854 end
sm-149 10 1-20 894 end
sm-150101.20 894 end
sm-151 101-20 8%4 end
sm-152 10 1-20894 end
cu-153 10 1-20 894 end
cu-154 10 1.20 894 end
eu-155101-20894 end
gd-155101-20 894 end

arbm-55348 8.03 11 0006012 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 67.0952 1 560 end

h20 3 den=0.78338 1 54] end
arbm-bormod 0.78338 1 1 00 5000 1003 1.0¢-6 541 end

* 261 ppm boron (w1) in moderator for Core IV



Attachment I: B00000000-01717-0200-00143 REV 00

ye6cf6hS.input
=sac2h  parm=skipshipdata
Yankee Rowe sample E6-C-f6-5, 57.66 cm 31.33 gwd/MTU, July 97

* mixtures of fuel-pin-unit-cell:
4dgroup lanicecell

o2 1den=10.18 | B8S
92234 0.020 92235 3.40 92236 0.020 92238 96.56 end
kr-83 10 1-20 885 end
kr-85 101-20885 end
y-89 101-2088S5 end
sr-90 10 1-20 88S end
2193 101.20 885 end
2r-94 101-20 885 end
2¢-95 10 1-20 885 end
nb-94 10 1.20 885 end
mo-95 101-20 885 end
199 1013-20 885 end
ru-101 10 1-20 885 end
ru-106 1 0 1-20 885 end
th-103 1 0 1-20 885 end
rh-105 1 0 1.20 885 end
pd-105 1 0 1-20 885 end
pd-108 1 0 [.20 885 end
2g-109 10 1-20 885 end
sb-124 1 0 1-20 885 end
xe-131 10 120 885 end .
x¢-132101-20 885 end
xe-135101-20 885 end
x¢-136 10 1-20 885 end
¢s-134 10 1-20 885 end
cs-135 10 1.20 B8S end
¢s-137 10 1.20 B85 end
ba-136 10 1-20 885 end
12-139 1 0 1.20 885 end
pr-141 10 1-20 885 end
pr-143101-20 885 end
ce-144 1 0 1.20 885 end
nd-143101-20 885 end
nd-1451 0 1.20 885 end
nd-147 10 1.20 885 end
pm-147 10 1-20 885 end
pm-148 10 1-20 885 end
sm-147 1 0 1-20 B85 end
sm-149 1 0 1.20 835 end
sm-150 1 0 1.20 885 end
sm-151 10 1.20 885 end
sm-152 10 1-20 885 end
eu-153 1 0 1-20 885 end
eu-154 1 0 1.20 885 end *
cu-155 10 1-20 835 end
gd-155101-20 835 end

arbm-ss348 8.03 1100 0 6012 0.08 25055 2.0 15031 0.04$
16000 0.030 14000 0.75 24000 18.0 28000 11.0 41053 0.7
731810.1 27059 0.2 26000 67.0952 1 551 end

hZo 3den=0.79733 1 532 end
arbm-bormod 0.79733 1 100 5000 1003 1.0e-6 532 end

* 261 ppm boron (wt) in moderator for the Core TV

end comp

Page I-3 of 8

fuel-pin.cell geometry:
squarepich 1.072 0.747 1 3 0.864 2 0.757 0 end

assembly and cycle parameters:

npin/assm=30S fuelngth=833.69 ncycles=3 nlitVcye=$
peintlevel=$ lightel<9 inplevel=2 numzotal=3 end
30.6048 500 10.5799 3 10.9791
power=29.44 bum=451.5 down=129 end
power=29.86 bum=333.1 down=370 temkcyc=889 end
power=24.01 bum=337 down=281.5 bfrac=261
temkeyc=847 end N
01350 cr59 mn0.33
fe 13.0 c00.075ni 9.9
r221.0nb0.71 5236



Attachment I: B00000000-01717-0200-00143 REV 00

ye6cf6h6.input
msas2h  parm=skipshipdsia

Ymkce Rowe sample ES-C-£6-6, 17,02 cm 20. l9zdeTU July 97

--------- tecesveyurnssnsovern

* mixtures of fuel-pin-unit-cell:

44group lauticecell

uo2 ! den=10.18 1 788
92234 0.020 92235 3.40 92235 0.020 92238 96.56 end

kr-83 101-20788 end
kr-85 10 1.20 788 end
y-89 10G1-20788 end
$¢-90 101-20788 end
z¢-93 10 1.20 788 end
2794 1013120788 end
95 101-20788 end
nb-94 101.20788 end
mo-95 10120 788 end
199 101.20788 end
ru-101 1 0 1-20 788 end
ru-106 1 01-20 788 end
tHh-103 1 0 120788 end
th-105 1 0 1.20 788 end
pd-105 1 0 1.20 788 end
pd-108 1 0 1.20788 end
ag-109 10 1.20 788 end
sb-124 1 0 1.20 788 end
xe-131 10 1-20 788 end .
x¢-132 1 0 1.20 788" end
x¢-135 10 1.20 788 end
xe-136 10 120 788 end
¢s-134 10 1.20788 end
cs-135 10 §.20788 end
cs-137 10 1.20 788 end
ba-136 1 0 1.20 788 end
12-139 10 ).20 788 end
pr-141 1 0 120788 end
pr-143 10120788 end
ce-144 10 1.20 788 end
nd-(43 10 1-20 788 end
nd-145 1 0 1:20 788 end
nd-147 1 0 1.20 788 end
pm-147101.20788 end
pm-148 1 01.20788 end
sm-147 1 0 1-20 788 end
sm-149 1 0 1.20 788 end
sm-150 10 1-20 788 end
sm-151101-20 788 end
sm-152101-20788 end
cu-153 10 1.20 788 end
eu-154 10 1.20 788 end
cu-155 10 1.20 788 end
gd-155 10 1-20788 end

arbm-ss348 8.03 11 0006012 0.08 25055 2.0 15031 0.045
16000 0.030 14000 0.75 24000 18.0 28000 11.0 41003 0.7
73181 0.1 27059 0.2 26000 67.0952 1 541 end

h2o 3 den=0.80256 1 528 end
arbm-bormod 0.80256 1 100 5000 100 3 1.0c-6 528 end

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

Page 14 of 8

P L L L R L L TP e Y T T T

fucl-pin-cell geomerry:
squarepitch 1072 0.7471 3 0.864 2 0.757 0 end

A
.
.
.

P L T R Y R e

assembly and cycle parameters:

npinfassm=305 fuclogth=833.69 ncycles=3 nlib/cye=S
printevel=5 lightel=9 inplevel=2 numzotal=3 end
30.6043 500 10.5799 3 10.9791
power=18.139 bumed51.5 down=129 end
power=19.070 bum=333.1 down=370 temkeyc=796 end
power=1675S btum=337  down=281.5. bfrac=261
emkcyc=777 end .

01350 cr59 mn033

¢ 13.0 c0 0.0750i 9.9

x22l00b 0.7t 5036

end



Attachment I: B00000000-01717-0200-00143 REV 00

ye6sec2h3.input’
=sas2h  parm=skipshipdata

* mixtures of fuel-pin-unit-cell:

44group lanicecell

102 1den=10.18 1 894
92234 0.020 92235 3.40 92236 0.020 92238 96.56 end
kr-83 101.208%4 end ’
kr-85 101-20 894 end
y-89 101-208% end
$r-90 101.20 894 end
2r.93 10 1.20894 end
zr-94 10120894 end ..
r-95 101.208%4 end
nb-94 10120 8%4 end
mo-95 101.208%4 end
99 101-20894 end
1u-101 101-20894 end
n-106101-20894 end
th-103 10 120 894 end
th-105101.20894 end
pd-105101-20 894 end
pd-108 10 1-20 894 end
2g-109 10 1-20 894 end
sb-124 1 0 1-20 894 end
xe-131101-20 894 end .
xe-132 1 0 1-20 894 end
x¢-13510 1.20 894 end
xe-136 10 1-20 894 end
cs-134 1 0 1.20 894 end
cs-135 10 1.20 894 end
cs-137 10 3-20 894 end
ba-136 1 0 1-20 894 end
12-139 10 1-20 894 end
pr-141 10 1-20 894 end
pr-143 10 1.20 894 end
cc-144 10 1-20 894 end
nd-143 1 0 1-20 894 end
nd-145 1 0 1-20 894 end
nd-147 1 0 1.20 894 end
pm-147 10 1-20 894 end
pm-148 10 1.20 894 end
sm-147 1 0 1.20 894 end
sm-149 10 1-20 894 end
sm-150 10 1-20 894 end
sm-151101-20894 end
sm-152101.208%4 end
cu-153101.20894 end
cu-154 10 1-20 894 end
cu-155101-20 894 end
£d-155101.20894 end

arbm-ss348 8.03 11 000 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 67.0952 1 560 end

h20 3den=0.78338 1 541 end
arbm-bormod 0.78338 1 100 5000 1003 1.0e-6 $41 end

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

----------- seecopresscncnnsnasn

— o1 ram
s e e

Page 1.5 of 8

*  fuel-pin-cell grometry:
squarepitch  1.072 0.7471 3 0.864 2 0.757 O end

assembly and cycle parameters:

npin/assm=305 fuelngtha333.69 ncycles=3 nlit/eyexS
printdevel=5 lightel=9 inplevel=2 numznotal=3 end
3 0.6048 500 10.5799 3 10.9791
power=29.24 bum=451.5 down=129 end
power=32.45 bun=333.1 down=370 temkcyc=01S end .
power=23.79 bum=337 =281.8  blrac=261
temkeyc=848 end .

01350 cr59 mn0.33 -

fe 13.0 c00.075ni 9.9

z221.0nb0.71 sn 3.6

end



Attachment I: B00000000-01717-0200-00143 REV 00

ye6sec2hS.input
msas2h  parm=skipshipdata
Yankee Rowe sample E6-SE2.5, 57.66 cm 31.41 gwdMTU, July 97

' mixtures of fucl-pin-unitcell:

4dgroup laricecell

uoZ 1den=10.18 1 88S
92234 0.020 §2235 3.40 92236 0.020 92238 56 56 end
kr-83 101.20885 end
k-85S 10 [-20 88S end
y-89 101-20885 end
$r-50 101-20 885 end
2r93 101-20 B8S end
2194 10120 883 end
2595 10120 88S end
nb-64 101.20885 end
mo-95 101.20885 end
199 101-20 885 end
ru-10{ 1 0 1-20 B85 end
ru-106 1 0 1-20 B8S end
. th-103 1 0 §-20 885 end
. 10510320 88S end
pd-105 1 01.20 885 end
pd-108 10 1-20 885 end
ag-109 10 1.20 885 end
sb-124 1 0 1.20 885 end
xe-131101-20 885 end -
xe-13210 1-20 885 end
x2-335101-20 885 end
xe-136 10120 885 end
¢s-134101.20 885 end
es-135 1 0 1.20 885 end
cs-3137 1 G 1-20 8BS end
ba-136103.20 885 end
12-139 1 0 1-20 885 end
pr-141 10 1-20 885 end
pr-143 10 1-20 885 end
ce-144 1 0 120 885 end
nd-143 1 0 1.20 885 end
nd-145 1 0 1-20 885 end
nd-147 10 1-20 885 end
pm-147 1 0 1.20 8BS end
pm-148 1 0 1.20 885 end
sm-147 10 1.20 885 end
sm-149 10 1.20 885 end
sm-150 1 0 1-20 885 end
sm-151 1 01-20 885 end
sm-152101-20 B85 end
eu-153 10 1.20 885 end
cu-154 1 0 1.20 885 end
cu-15510 1.20 885 end
gd-155 10 1.20 88S end

arbm-s3348 8.03 11 0006012 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 67.0952 1 547 end

h20 3 den=0.79733 1 532 end
arbm-bormod 0.79733 1 100 5000 100 3 1.0e-6 532 end

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

---------------- voevenananasve

Page1-6 of 8

P L. L L LR R R

fuel-pin-cell grometry:
squarepitch  1.072 0.7471 3 0.864 2 0.757 0 end

wewssssancsen fevevannsasvrevens

assembly and cycle parameters:

npin/assm=305 fuelngth=833.69 ncycles=3 nlitvcyenS
printlevel=S lightel=9 inplevel=2 numzosl=3 end
30.6048 500 10.5799 3 10.9791
power=29.51 bun=451.5 down=129 end
power=29.93 burn=333.1 down=370 temkcyc=889 end
powes=24.07 bum=337  down=2815
ternkeyc=847 end

01350 ¢r59 mn033

e 13.0 c00.0752i 99

w221.0a5 0.7 sn 36

end

bfac=261



Attachment I: B00000000-01717-0200-00143 REV 00 Page I-7 of 8

ye6seedh3.input T mssenenee
=sas2h  parmaskipshipdata * fuel-pin-cel) geometry:
........ eeeemmerereeeeasoaaann ‘ squarepitch 1.072 07471 3 0864 2 0.757 0 end

* mixtures of fuel-pin-unit-cell:

....... smssevanmnrssacascsrnay

: *  assembly and cycle parameters:
sagroup Tarcecell npin/assma30 fucingth=833 69 ncyckes=3 nlibicycs$
, peintievel=5 lightel=9 inplevel=2 numzotal=3 end
. 3 0.6043 500 10.5799 3 10.9791
=32.84 burn=451.5 down=129 end

uo2 1den=10.18 1 894 power=,

power=36.44 bumn=33).} down=370 temkeyc=915 end
lu?g}:g ?22%9829243{0:(!40 91236002092238 9656 end power=2672  bum=137 down=2818  birac=261
kr-85 10120894 end ' temkeyc=848 end
‘yr_go 101-20894 end fe 13.0 c00.075ni 99
94 10 1-208%4 end end

95 101-208%4 end
ob-94 101-20894 end
mo-95 10120894 end
199 101-208%4 end
ru-101 101-20894 end
ru-106 1 0 120894 end
1h-103 10 1-20 894 end
th-105 10 1-20 854 end
pd-105 10 120 894 end
pd-108 10 1.20 894 end
ag-109 10 1.20 894 end
H-124101-208%4 end
xe-131 10 120894 end .
xe-132 10 1.20894 end
xe-1351 0 1.20 894 end
x¢-136 1 0 1.208%4 end
cs-134 10 1.20894 end
cs-135101-20894 end
cs-137 10 1-20894 end
ba-136 1 0 120 894 end
12-139 1 0 1-20 854 end
pr-141 10 1-20 894 end
" ps-143 10 1.20 894 end
ce-144 1 0 1.20 894 end
nd-143101.20834 end .
nd-145 30320894 end ) .
nd-147 1 0 1.20 894 end
pm-147 1 0 1.20 894 end
pm-148 10 120 894 end
sm-147 1 0 1.20 894 end
sm-149 1 0 1-20 894 end
sm-150101.20894 end
sm-15) 10 1.208%4 end
sm-152 10 1-20 894 end
eu-153101-20 894 end
cu-154 1 0 1.20 894 end .
eu-155101-20854 end
gd-1551 0 1-20 894 end

arbm-53348 8.03 11 00 06012 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 67.0952 1 560 end

f20 3 den=0.78338 1 S41end
arbm-bormod 0.78338 1 1 G G 5000 1003 1.0¢-6 541 end

.

* 261 ppm boron (wt) in moderator for Core TV c s



Attachment I: B00000000-01717-0200-00143 REV 00 Page I-8 of 8
ye6seedh5.input Sescssecscscmccssseccesconeees

=sas2h  parm=skipshipdata . . ,
Yankee Rowe sample E6-SE-o4-5, 57.66 cm 35.26 gwd/MTU, July 97 . fockpincell geometry:

omesmsseosoosccccccenacocesess squarepitck 1.072 0.7471 3 0.864 2 0.757 O end

* mixtures of fuel-pin-unit-cell:

- Cross Section Library assernbly and cycle parameters:
AHgroup  lanticeoell Dpin/assm=305 fuclogth=833.69 ncycles<3 nlibcyc=S
. . printlevel=$ lightel=9 inplevel=2 numziotale3 end
*Fuel Composition . 3.0.6048 500 10.5799 3 10.9791
power=33.13 burn=451.5 down=129 end
o2 1den=10.18 1 885
. ; power=33.60 bum=333.1 down=370 temkcyc=889 end
;g:&: g.:nz% 98232535e :‘.’40 92236 0.020 92238 96.56 end w2700 bame337 . douns281S  bimced6!
. temkcyc=B47 end
ke85 101-20835 end 01350 r59 mn033
y-89 10120885 end O D oS ios
5190 10 1-20 885 end 23102507 3
2093 10 1.20 885 end \ x221.00b0.71 sn 36
2194 101.20885 end ond

2195 10 1-20 885 end
nb-94 10 ].20 885 end
mo-95 101-20 885 end
1c-99 101-20 885 end
ru-101 1 0 1.20 885 end
su-106 1 0 §-20 885 end
rh-103 1 0 1-20 885 end
rh-105 1 0 1-20 885 end
pd-105 10120 885 end
pd-103 10 1.20885 end
2g-109 1 0 1.20 885 end
sb-124 10 1-20 885 end
xec-131 10 1.20 885 end .
xe-132101-20 885 end
xe-135 10 1-20 885 end
x¢-136101-20 885 end
es-134 10 1-20 885 end
¢s-135101-20 885 end
¢s-137 10 1-20 885 end
ba-136101-20 885 end
, 1a-13910 1.20 885 end
pr-141 1 0 1.20 885 end
pr-143 1 0 1.20 885 end
ce-144 10 1-20 885 end
nd-143101-20885 end
nd-145 10 1-20 885 end . -
nd-147 10 1.20 885 end
pm-147 10 1-20 885 end
pm-148 10 1-20 885 end
sm-147 1 0 1.20 885 end
sm-149 10 1.20 885 end
sm-150101-20 885 end
sm-151 1 0 1-20 885 end
sm-15210 1-20 885 end
cu-153 10 1-20 885 end
eu-154 10 1-20 885 end
cu-155101-20 885 end
gd-155101.20 885 end

arbm-ss348 8.03 110006012 0.08 25055 2.0 15031 0.045
16000 0.030 14000 0.75 24000 18.0 28000 11.041093 0.7
73181 0.1 27059 0.2 26000 67.0952 1 547 end

h20 3 den=0.79733 1 532 end
lrbm-bmmod 0.797331 1005000 1003 1.0c-6 532 end

' 26lppmbofon(m)inmodcmorfonhe Core IV



Attachment II: B00000000-01717-0200-00143 REV 00

ye6cf6hl

Sum

D00000000000000000000T0000000000000000000000000800000000004000000000n0secorstitee

3 priss
« moduls saslh will be elllod

SCALRL.3 Bulletin Scard

Welcoma to SCALE-4.3.

Ty module ac

"".00.0...l....’..l'........ -co.aoo..to.-.v'coo..o'- 9900000000 00000000

and input vecord ( scale driver - 95/03/29 - 09:06:37 )

Yankee Rowe sawple B6-C-£6-1, 220.27 cm 135.95 gwd/NTU, July 97

mixtures of fuel-pin-unit-cell:

.
4dgroup latticecell

uoz l

kr-l)
kr-33
y=-89

ar-20
zr-9)
zr-H
L2 23 H
nb-%1
wo-35
tc-99
rv-101
ru-106

nd-141
na-143

pm-148
n-147
=149
m-130
sm-151
sn-152
eu-13)
wu-134
eu-133
cd-lSS

-
~

dcn-!b 13 1
4 0.030 92238
-20 735
1-20 735
1-20 733
1-20 738
1-20 738
1-20 733
1-20 735
1-20 738
1-20 758
1-20 788
1-20 788
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OOOOQOQODGO00OOOOOOGOOODQOOOQOQQQBOOOOOOOOO0
» I-o
»
[¥]
o
-
v
w
2

223323222 RRRAAARARALE

1-20 7358

0 32236 0.020 92238 96.56 end

arbm-s3348 8.03 11 0 0 O 6012 0.08 25083 2.0 15031 0.043
. 16000 0.030 14000 0.75 24000 15.0 28000 11, :ngxo’x 0.7

"73181 0.1 27089 0.2 26000 £7.09% 3 1 SS9

hJoJ

den=0.77017 1

lrtn-bor-od 0.77027 1 1 O 0 S000 100 ) 1.0e-6 543 end

* 261 ppm boron (wt) in moderator for Core IV

By
i

quarepitch

fuel-pin-cell geomstry:

assembly and cycle paraneters:

1.072 0.7471 3 0.86¢ 2 0.737 O end

‘npin/ssse=303 fuelngth=81).69 ncycles=3 nlib/cycss
printlevel=S lighteled inplevels2 numetotalel end
3 0.6048 500 10.579% 3 20.9791

poversl).0? burmedS1.5 downe129 end
povers=11.00 burme33).1 downel’0 end

powerel6.97 burmsl}? downel81.5 Dbfresc=261 teskcycs300 end

© 133,00 ¢r 5.9 wn 0.3)

13,0 <o 0.07S ni 9.9

zr 221.0 ab 0.71 n 3.6

22222222322
2222222222222
22 22

22
22

P N LI I R B N SR I T S )

.
P . T R L A TN P

hh hh
hh hh
hh hh
bh hh
hh hh
hhhhhhhhhhhhh
hhhhhhhhhhhhh
B, hh
hh hh
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program verification information

cods system:

program:
creation date:

sasl
03/701/97

scale wversion:

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

this is not a

jobname:

date of execution:

time of execution:

nichol
07730797
16:43:04

O' wm e e mwooccencasemnsccscnsessseesee

o0

initial
© 16 1.3352.0%
3.922+0%

initial
2.002+02
J.40R+048
2.002+02
3.65203
1.002+06

1z2-18 &
1.332+03
3.922+08

18-18 &
2.002+02
J.402+04

9.65240%
1.002+06

initial

nuclide concentrations, grams
besis sgingle reactor assesbly

nuclide concentrations,

grama

Ddasis »single reactor assembly

basis »
2.6 8

43.2 &

67.7 &

[ 2% ]

000000000000000008000000000000000000003008000¢
$0000000F00000000000000000000000000000000000000000400800000000000000

scale configuration controlled code

90.3 4

30.3 ¢

7771171717717
7711111719777
ks 7

@ e

YTTITIIYT)

YRR I
a8

4
4«



Attachment IT: B00000000-01717-0200-00143 REV 00 . PageT-3-0f 24

® initial 2.6 a 3.2 4 7.7 & 0.3 4 0.3 4
[ miclide concentrations, grams
baa{s =single reactor aygemdbly
initial 46.9 ¢ 3).8d 40,84 19072.74 2.6 211.5¢
© 16  1.33Ee05 1.335R035 1.I5Re05 1,333405 1.35Ze05 1.35%405 1.338¢0S5
] muclice concentrations, grams
basis =single reactor assesdly
initial 6.9 ¢ 9).84 140,34 18774 2)4.6a 201.5d
=0 93 8.142+00 8.851%¢00 B8.982+00 9.233.00 9.392400 9.50R+00 9.362400
. te 9% 9.392-06 9.72R-06 9.722-06 9.722-06 9.728-06 9.71x-06 5.72%-0¢
-] miclide concentrations, grams
besis =single reactor sssesbly
initial 4¢8.9 4 21.04 1088 187,74 238.6a 281.354
total 3.922405 3.92R¢0S J.92EeDS 3,.923+05 3.928+05 D.92%e03 3.923<0S .
nuclide concentrations, grams :
basi{s =single resctor assembly
initial 46.9 4 9).94 140,04 187,74 234,64 28134
uw3) 1.292-0) 1.302-03 13.302-03 1.312-0) 1.328-03 1.)32-03
w2l 1,.548002 1.54R¢02 1.342+02 1,58R402 1.542+402 1.548K+02
ulls 1.982+0¢ 1.98R¢04 1.98Z408 1.982404 1.9BE¢04 1.38E40¢
u2I6  2.83BeD) 2.83%eD) 2.83E¢03 2.832403 2.8%52+03 2.83EeD)
w23 9.512+0% 9.51Re0S5 9.532+05 9.3532+405 9.532+05 9.5)R+03
np237 1.932402 1.97R¢02 1.97R¢02 1.972¢02 1.972+02 1.%7Re02
236 1,332-04 1.29R-04 1.232-04 '1.21R-04 1.182-04 1.34E-04
pu2ls 3542401 J.64ReD1 J.702¢01 3.748001 3.782401 3.81201
pulls 3.542¢01 3.64ReD1 J.70Be01 3.748401 3.782+01 3.81R01
pu239y  5.328¢03 S.JER+03 S5.3JER.03 S5.368.0) 5.362+03
pu240 1.3182+03 1.132403 1.132+0) 1.18K+0) 1.188403
puldl €.242+02 €.21R+02 €£.172+02 £.1)2 €.058+02
pu2d2 8.J72+01 $.J72+01 8.372+01 §8.378401 3.372+01 8§.373+01
an28l  2.952401 3.33R+01 3.722+01 4.10Be01 4.48E+01 4&.85R+01
an2i2m 7.082-01 7.082-01 7.072-01 7.072-01 7.06R-01 7.062-01
an283  9.20K.00 9.212400 9.212+00 9.212400 9.2IE+00 9.21R2+00
total 9.83R+05  9.832+05° 5.83Re05 9,0)2405 9.03IR+03 9.8)Re0S 9,032408
alement concentrations, grams M
nuclide concentrations, prams
basis essingle reactor sssesbly
iniciall 46.9 @ 9.84 0.8 U774 2N.E8 201.84
mo 9% 3.372¢02] 3.34R+02 3.672¢02 J,778¢02 3.833+402 3.06E+02 °3.992+02
[ muclide concentrations, grams .
basis =single reactor azsembly
initial 46.9 & 9}.8d4 140.84 187,74 2.6 a 201.88
tc 99  4.07R«02] 4.092+02 4.098¢D2 4.09E+02 4.092+02 4.092¢02 4.092402
Tul0l  3.7IEe02] 3.732+02 3.738¢02 J,.7IRe02 J.732+02 3.73202 3.7)E+02
hl0) 2.,322+02 [ 2.442+02 2.49B¢02 2.512¢02 2.822402 2,532«02 2.53K+02
rhl10Im 2.062-02 1 8.992-03 ),93%-03 1.718-0) 7.492-04 1.272-D4 1.4)8-04
agl0?  J.30R¢01 13.312+01 3.312001 3,31E¢01 3.312¢01 3.312Z+01 3.31R+01
[} nuclide concentrations, grams
basis =single reactor assesbly
inicial [ 46.9 4 93,88 140.3d4 107,74 2.6d4 281.838
ndld) 4.86R002 [¢.968+02 4.972402 4.972402 d.97Re02 ¢.97R402 4.972402
(] nuclide concentrations, grams
basis =single reactor sasesmbly
inicial 6.9 & .04 0. 187,74 334.64 281.34
ndl4s  3.572402 3.57R402 3.57R+03 J.57R+02 J.872482 3,.57B+02 J.57R402
sald? 6.692+01 7.04Re01 7.J0Es01 7.71Re01 8.022+01 35.332+01 8.612.01
sn1dy J.012400 J.S5Be0D J.53E+00 3.35E¢00 J.552¢00 JI.5S2400 3.33E00
sml130 1.208402 1.28B402 1.202+02 1.288+02 1.382+02 1.20%+02 1.28%.02
[TR83) 1.572401 1.532+01 1.578+01 1.572¢01 1.572¢01 1.57B+01 1.37R+01
eulSl 4.382-02 €.442-02 9.002-02 9.55g-02 1.312-01 1.272-01 1.422-01
=132 6.242+01 6.24Be01 6.242+01 6.282¢01 6.242+01 €.242+01 €.24K401
euls) 4.192+01 4.222401 4.222+01 4.22B+01 4.322801 4.22E401 4.222+01
Q3158 4,212-02 7.292-02 1.032-01 1.332-01 1.622-01 1.912-01 2.13%-01
[} nuclide concentrations, grams
basis =single reactor assesdly
inicial 46.%9 A4 9).0¢ 140.88 197.7d4 238i.64 281.854
total 1.64E«Dd  1.64R¢04 1.642¢04 1.64R+04 1,64BeDd 1.64EC04 1.64208

(-2
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YEOCTON3.SUM o eeeeessesetsssnssrsassesesasasssssass
: scuus(d wlletin Bowsa :
3 “elcoms to SCALR-4.3, E

1 primary module ncecu and input record { scale driver - 93/03/1% = 09:08:37 )
- module saslh will be called
Yankee Rowe parzple R6-C-£6-3, 138.9¢ cm 30.319 owd/NTU. July 97

mixtures of fuel-pin-unit-cell:

.
.
ddgroup 1atticecell
.

woZ 1 dens10.19 1 8%
92334 O, 222092215 3.40 92236 0.020 32230 96.35¢ end

xr-83 10
xr-85 1 0 120 -nd *
y-89 10 1-20 and
sr-90 1 0 1-20 end
xr-33 10 1208 end
xr-%4 1 0 1-20 end
zr-93 1 0 1-20 end
nb-94 1 0 1-20 and
»0-93 1 0 1-20 and
tc-9% 1 0 1-20 and
ru-101 1 0 1-20 ond
ru-106 1 0 1-20 oend
th-10) 1 0 1-20 end
rh-103 1 0 1-20 and
p3s-105 1 0 1-20 ond
pa-108 1 0 1-20 ond
ag-109 1 0 1-20 end
sb-124 1 0 1-20 end
xe-131 1 0 1-20 end
xe-132 1 0 1-20 end
xe-1)JS 1 0 1-20 ond
xe-136 1 0 1-20 and
cs-134 1 0 1.20 and
cs-13% 1 0 1-20 end
c5-137 1 0 1-20 end
ba-136 1 0 1-20 end,
1a-139 1 0 1-20 ond
pr-141 1 0 1-20 ond
pr-143 1 0 1-20 end
ce-144 2 0 1-20 end
. na-143 1 0 120 mnd
nd-145 1 0 1-20 end
nd-147 1 0 1-20 and
pm-147 1 0 1-20 ond
pm-148 3 0 1-20 end
am-147 1 0 1-20 end
am-149 1 0 1-20 end
sm-150 1 0 1-20 end
s»-151 1 0 1-20 end
sm-152 1 0 1-20 end
eu-153) 1 0 2-20 end
eu-154 1 0 1-20 ond
eu-155 1 0 1-20 end
10

1-20

srbm-28343 08.03 11 0 0 0 6012 0.0% 25053 2.0 15031 0.04% °
16000 0.030 14000 0.75 34000 i8.0 28000 31.0 41093 0.2
73181 0.1 27059 0.2 26000 €7.095 21 560 end

h2o J Gen=0.78338 1 541
lrt--bol"od 0.789333 1100 5000 100 3 1.0e-6 841 enc

: 262 ppm boron [wt) in moderstor for Core IV

erd comp
fuel-pin-cell geometry:
squarepiteh  1.072 0.747 1 3 0.364 2 0.7%57? O end

asserbly and cycle parsmeters: .

npin/assnel0S fuelngthe811.69 ncycless3 nlib/cyces
printlevel=$ lightelsy inplevele2 numstotale) ond .
3 0.6048 S00 10,5799 3 10.9791
powver=27.7¢ burme§31.5 down=12% end
powers10.79 burnsl33l.1 dcwne=l70 temkcycadlS end
powere22.37 burn=317 downe71?7 Dbfrsce26) teskcycalil end
0 135.0 er S.9 w 0.3)
£e 13.0 co 0.073 nt 9.9
27 222.0 nb 0.73 sn 2.6

1 ssssess 22222222222 hh hh
SS982333888 2222222222222 hh hh

s [1] 22 22 hh hh

22 hh hh

22 hh hh

22 hhhhhhhhhhhhy

22 Ahhhhhhhhhhhh

|:3
34
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aa 22 hh
as 2222232232222 hh ah
sa 2222232232222 ny 15 Y
0
™ ™ 412448441148 cceecceccce hh hh  ooocoo00000 11
nn m 481184480888 cececeeccecee  hh hh  ooooooc000000 11
nnnn nn i1 ec €c  hh hh oo oo 11
m nn m i1 ce hh hh oo oo 11
wm nn 14 cc nh Ak oo oc 11
m nn an i1 cc BARRRAARRARRR o0 oo 11
m nn  nn i1 cc BhhAARARRRRAN oo oo 11 .
m nn on 1 ec Bh A oo co 11
nn nn on 44 cc hh R oo oo 11
m annn 14 ec ec ‘hh hh oo oo 11
m o 148488441444 ccceceeeccece  hh hh 0000000000000 1111111111111
nn m 188188444448 ceceeeeceee hh hh 00000000000 11111111111
o
0000000 77771717173 1117? 17 3333333320 11 17 99999999999 7773717777111
000000000 777717173111 77 333333333330) 111 1 9999939599399 17M7171I7TIMN
00 60 ” 17 17 3 33 1111 ” b4 9 T 77
00 00 7 1/ b3 ) 11 i 2 ” 77
[-14 00 77 17 )e 11 1 9 124 77
00 00 n 17 R3] 33 " 9999939599999 -7
-] 00 7 1”7 R b3 11 ° 17 993933399999 7
00 00 7 " 3 b 5 S 17 99 7
00 00 17 7" 33 11 17 1 34 17
00 00 i 17 1 33 11 17 " kid
000000000 77 7" 3333333331103 13113112 7" 999989993999y 77
0000000 k2 7 3333333331 11111112 123 99995933999 ks
)
0000000 sssegdIsees 11 88808088808 3333333131) 5833535555558
. 000000000 2500808808808 1 sagasssesss 333333333330 5335335355858
00 00 n (1) 153 1111 1 1] 112 3 33 33
00 00 2 " 153 11 113 33 83
-1 oc 88 L LI 1134 11 322 33 335 °
1] 00 2808080 31 3 535555333588
-1} 00 3880888 11 - b B ) 3535555553353
-1 [ 12 ] ] 31t 11 333 3 33
(1] o0 88 122 11 ss2 13 33
[} ¢ 1 1) 112 11 383 33 3y 83 s3
000000000 0888888088 11111111 3333331313333 5535335335553
0000030 898828288238 11111111 880888088 33331313333 $355553538s8
1
-] sss asasasase 1 sseccceesnces
285583 assasaaanas p3 sescreeeceeee
as ss ccC [ 1 o
38 cc 11 oe
s .€C 11 (]
SS5585085588 cc 1 secccecer
suss ¢ 11 sesceeeces
- ce 11 e
[ 11 e
e¢ cc 11 L]
ecceceeeeccee 1111111111111  eeececececceeee
cecoceccececee 1111111111111  eeeecccecence
program verification Information
code pystem: scale wversion:
program: sas2
Ldd L]
soeoe creation date: 03/07/97
s8e0d -
seece library: /opt/neut/Scsled.3/bin .
*o00e
se00s *
::::: this is not a scale configuration controlled code
soees Jobname: nichol
aseee
eeees date of sxecution: 07/31/97
s00a e
soees time of execution: 08:18:)3 sovee
o000 (X2 d1]
.o . sesae
oe PORCONCORCRENO00R0000RCARRERVNRRCCORRERPOPPORORRPRREOR0IORCCRRRNRACGARRCOOSSS
COPOROCOORORRCR00CP000PRCO00000RSIVRNNOR0RRRRRRRNCONEPRCRRRINR0OADLGL00000000000
b3
D @« @« o ¢ @ @ & o e =0 oo o accee®®eeneseoscaes=
0 .
] nueclide concentrations, grasa
basis esingle reactor assembly
inftisl 1r-13 4 .

© 16 1.352+03 1.35R.0%
total 3.92R+05 J.92E+08
muclide concentrations, grams
. basis =gingle reactor assexbly

initial 12-18 4

ulld 2.002+02 2.00E+02
u2lS  J.402.04 3.40E¢04 . .

u236 2.002402 2.00R+02

u2lé 9.6352+03 9.63Ee03

total 1.002+06 1.00E«06

. basis =
0 inftial 22.6 4 435.2 ¢ §1.74 0.3 4 90.3 4
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[} initial 2.6a 43.2 4 §71.7 ¢ L2 I ] 90.) 4
] mclide concentrations, grame
Dbasis *single reactor assembly.
inttfal 119.54 239.04 351,54 478.04 897,54 717,04
o 16 1.35K405 1.358+0S 1.35B+035 1,35E+05 1.I58.08 1.333.05 1.358403
[} miclide concentrations, grams
basis *single resctor sasembly
inttial 119.5d 2)9.04 333.54 478,04 397,54 17,04
mo 95 1.683+01 31.832+01 1.882:01 1.90R¢01 1.302+01 1.908¢01 1.90%001
tc 99 7.432-0% 7.572-0% 7.572-03 7.37%-03 7.372-03 7.37%-05 7.572-03
suclide concentrations, grams
bagis esingle resctor assesdly
initial 119.5d4 23%9.0a4 338.548 470.04 897,54 717.04

total 3.922+0S 3.938+0% J.92R+¢0S 3,923+0%5 J.S2Be035 3.92Be0S J3.92R40S
muclide concentrations, grams
basis =single resctor assembly .
. initial 119.5d 239.04 3%8.3d 4783.04 537.54 711.04d

w233 1.832-03 1.882-0) 1.332-03 1,.982-0) 2.028-0) 2.07%-03 2.12%-0)

. w234 1.223002 1.232402 1.23Be02 1.24%+02 1.248602 1.243402 1.232+02
u23S  1.2)2«04 1.232+08 1.232+04 1.2)Be04 1.232404 1.238+04 1.232+04

u2)6  4.072+03 4.07R¢0) 4.07ReD3 4,.07X+03 4.078403 4.07203 4.072+0)

6238 9.402+03 9.40%¢05 9.402+0S 9.40X¢03 9,.408+03 9.40R05 9.40%.05

np2)7  4.402402 4.53Re02 6.33Be02 d.562¢02 4,.355R+02 4.96R402 4.382002

pudd6 6.322-04 S.87R-04 S5.432-04 5.022-04 4.642-04 4.298-04 3.972-04 -
0238 1.622402 1.T1Te02 1.752402 1.772¢02 1.782402 1.79802 1.792402
Pu2l8  1.622402 1.7312402 1.75%+02 1.772402 1.78Ee02 1.798402 1.792.02 . .

Pu2l9  £.512+0) €.97R+03 £.572403 6.57R¢0) £.37240) €.57R0) €.37R.03
Pu2€0  2.35B+0) 2.36R¢0) 2.363403 2.)63+03 2,362+40) 2.368+0) 32.36R+C3
puidl 1.532403 1.51Ee0) 2.48E+03 1.468403 1.442+01 1,418¢0] 1.392.03
pu2a2 €.278602 4.278602 4.272+02 d.278+02 4.272602 d4.27R¢02 4&.27R402
an241 8.71E+01 1.31K+02 3.338+02 1,582402 12,.01B+02 2.038402 2.23%.02
an2i2m  2.442.00 2.4JR.00 2.432+00 2
am283  9.122+01 9.313R+01 9.13R+01 9.132+01 9.132+01 9.133401 9.1)2.01
totsl 9.602+05 9.60R+05 H.63E+05 9,68Ee03 9.632+03 9.682¢03 S.6IR4D3
element concentrations. grams
nuclide concentrations, grama
basis =pingle resctor assembly
fnicisl 139,54 239,04 358,54 47004 597,548 M0 A
mo 95 6.262402 §.703+02 6.078+02 6.932:02 6.942002 £.94202 £.932402
° nuclide concentrations, grams .
. basis =3ingle reactor sssembly
inficial 119.85d 239.0d4 358.5d 478.04 537,58 7T17.04
tc 99 7.28K¢02 7.31R402 7.312402 7.31R¢03 7.318+02 7.31B6¢02 7.)1R+02
rulldl  7.032602 7.0)Re02 7.032402 7,032402 7.032+02 7.03R¢02 7.032402 .
rhld3 €.288002 4.552¢02 d.582+02 4.592402 4.398+02 ¢.592+02 4.392402
rh10l=m 3.0352-02 J3.70E-0) 4.492-084 35.442-05 €.602-0( 8.002-07 9.70E-08
#9109 §.322401 B.24Re01 $.342401 $.34E¢01 8.382001 B.342+01 0.34Re01
] muclide concentrations, grams
. basis e#single reactor assembly .
inftial 119.89 & 23%.04 358,54 470.04 597,54 717.04
ndl4)  B8.042+02 0.192¢02 0.19R¢02 8.39%+02 $.29%+02 10.192+02 8.19202
nA145S  6.212+02 6.212¢02 €.218402 6.21B+02 €.218+02 6.212402 6.21K¢02
[] nuclide concentrations, grams
. basis esingle reactor assembly
infeial 319.8d4 23%.028 J3351.%5 8 Da 897.5a&4 717.04
smld? 1.052¢02 1.172e02 3.272402 1.38R+02 1.472+02 1.352+02 1.633¢02
anld)d J.518¢00 4.3SZe00 d4.352e00 4.35E+00 -4.33Be00 4.33R+00 4.352400
w130  2.72Ee02 2.722402 2.722402 2.722+02 2.72R¢02 2.,72R+02 2.723.402
snl3l 2.J3E601 2.342401 2.332¢01 2.33E¢01 2.32BeD1 2.322401 2.312.01
eul3l  5.18E-02 1.112-03 1.702-01 2.202-01 2.872-01 3.452-0%F ¢.042-01
sal52 1.152+02 1.152+02 1.19%2¢02 1,152+402 31.1352402 1,152+02 2.152¢02
euls) 1.058¢02 1.032¢02 1.038¢02 1.05R+02 1.052402 1,05g+02 1.05Z.02
L4
3

L-X-J

-
~
-
.

9d18s  1.022-01 3.058-01 4.982-01 é6.822-01 .572-01 1,02E+00 1.182+00
total 3.30B«08 J.108+04 J3.10E+04 3.202¢04 +102¢04 3.10K+0¢ 1.102+04
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ye6cf6hS.sum

00000000000000000000000000000000000000000000000000000000000000000000000000080000¢

- -

. SCALR4.3 Bulletin Board .

. —ecmesss gusseses svees .

L] L]

. Welcome to SCALE-4.3. .

- L

- -

BN GECOPPRCEPPOPONCRO00ERCO0ISRICCORCCUNTRPEIRENEORROOOOROCOPDIOOR00RCCONOONS
1 primary module access and input record ( scsle ariver - $3/03/29 - 09:06:37 )

= module nﬂh

Yankee Rowe sample IG-C-“ -5, $7.66 o= J1.1) gwd/WTU, July 97

will be called

mixtures of fuel-pin-unit-cell:

g8
020 92233 3.40 92236 0.020 92238 96.5¢

.
.
d4group latticecell
.
w2 1 dens10.18 1
92234 0.
kre33 1 0 1-20 885 end
kr-85 1 0 }-20 8§83 end
y-8% 10 1-20 ond
sr=30 1 0 1-20 ond
sr-33 1 0 1-20 end
er-9¢ 1 0 1-20 end
tr-95 1 0 1-20 end
no-34 1 0 1-20 end
»-95 10 1-20 ond
te-9% 1 0 1-20 885 end
Tu-101 10 1-20 and
Tu-106 1 0 1-20 snd
Th-103 1 0 1-20 ]
Th-165 1 0 1-20 and
pd-103 1 0 1-20 ond
pd-108 1 0 1-20 and
ag-109 1 © 1-20 ond
‘'sb-124 1 0 1-20 ond
xe-131 1 0 1-20 ond
xe-132 1 0 1-20 end
xe-135 1 0 1-20 end
xe-136 2 0 21-20 end
cs-134 1 0 1-20 end
c9-135 1 0 120 end
cs-137 1 0 1-20 snd
be-136 1 0 1-20 end
1a-139 1 0 1-20 nd
pr-141 1 0 1-20 ond
pr-141 1 0 1-20 ond
ce-164 3 0 1-20 end
nd-14) 1 0 1-20 ond
nd-145 1 0 1-20 end
nd-147 1 0 1-20 ond
p»-147 1 0 1-20 end
p»-148 1 0 1-30 end
s»-147 1 O 1-20 end
sm-149 1 0 1-30 end
sa-150 1 © 1-20 and
s»-151 1 0 1-20 end
sm-152 1 0 1-20 and
«u-153 1 0 1-20 end
eu-134 1 0 1-20 end
eu-153% 1 0 1-20 end
qa-xss 10 1-30 end
arbm-s3)48 8.0 11 000
.16000 0.030 24000 s
‘73181 O ¢

8.7
127089 0.2 2
3

h3o 3 den=0.7973) 12

32 end
ardm-bormod 0.79733 1 1 0 0 5000 100 3 1.0e-6 3532
' 261 pym boron {wt) in moderator for the Core IV

end

end

6012 0.08 25035 2.0 15031 0.043
24000 18.0 28000 11.0 41093 0.7
000 67.093 2 1 SS1

end

end corp
. fuel-pin-cell geometry:
squarepiteh  1.072 0.747 1 3 0.86¢ 2 0.7%7

sssesbly and cycle parameters:

rpin/assmel08 fuelngth=833.69 ncyclese] niidbseycsS
printleveleS 1ighteled fnplevele2 numstotalesl
3 0.6048 300 10.5799 3 10.9791

powvera23.4d burneisl. 5 down=129

powers29.86 burns=31).1

down=3T70

nd

ond

temkcycsl ond
powvers24.01 bum-n'l downe281.5 bfrace2§l t-kcye-“'l

© 1)5.0 er 5.9
te 13,0 c¢o 0,073 nl 9.9
sr 223.0 nb 0.73 =n 3.6

= 0.1)

end

1 ssssssssess
SS55EESS0ESES
3 s
a8
an
558383338888

233883395388

SE8gEsEssES
SS858385553598
ss s
ss
[ 1]
as8353555538

8883353535838

22222222322

2

2222222222222
+22 22

22
32
22

44444

Xh
hh
hh
hn
hh

I
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s a3 22 hh hh
s az 22 hh hh
[T . s 8 32 bh hh
ussessssssess 88 2222222222222 hh A
° ss33085s888 [ ¥ 2222222222223 hh hh
nn o 453814444288 eccececcceee hh PSS 00000000000 11
nnn an f4E4004814488 ecccceecceeee Ry hh 0000000000000 11
nnnn nn i1 cc ec - hh B\ oo oo 11
nn nn ~m 3% cc hh hh oo oo 11
nn  an m 11 ce hh hh 00 oo 11
™ m an 13 cc hhhhhhhhhhhhh 60 oo 11
nn an  m i1 cc hhhhhhhhhhhhh 00 oo 11
m m o mn ¥} ce hh hh o0 oo 11
mn nn mn 11 cc hh hh o0 oo 11
nn nnon 11 [ € hh bh oo oo 11
nn o 441445144448 cecccceceecccee hh Bh 0000000000000 1111111111111
nn nn 144834444444 ceeceeccece Ay bh 00000000000 1111111111111
[}
0000000 7771771171717171177 77 3333333333 0000000
000000000 7777771717117 " 333333333301 000000000 1/
00 o0 k4 17" p3} 3 00 00 "
0c 00 77 1 33 00 00 1"
(-1} (1] 77 1/ 33 0% [-1.] 1”7
00 00 7 17 3 00 00 17
00 00 7 1 333 00 0 1"
00 00 ” 177 b3 00 00 17
00 00 7 17 3 (-]} 00 17
00 00 77 " n 3 00 (L] 17
000000000 kad Y4 3333231333333 000000000 17
0300000 77 144 3333330030 €000000 11
11 7177371712717 22222222222 ITNIININITIT
111 771771717177717 2322223222222 INMITITMM
1112 ki) kd (31} 22 332 17 T
1 kel 222 a2 77 313
11 TN (333 a2 77 T3
11 17 22 7
11 77 22 77
11 7 (XY} 22 77 333
11 17 32 2 7 333
11 7 LX) 22 n 122
11111111 17 2222223222222 k&
11111111 ” 2222223222222 n
1
0 cececceecece naaassaas 11
eceecececcecee [IYYTIYTYETY Y 11
[ cc  as aa 11
(13 as [ 1 11
(3 as sa 11
. ] cc asasassaasass 11
NESSSESSNEESS CC sazsasasassna 11
s cc aa as 11
ss cc aa s 11
a8 ss cc cc  aa as 11
SESSESNSSASEE  CCCCCCOCCCCCC aa as 1111111111111
2853530888383 [ aa as 1111111111111
progras verification information
code system: scale wversion:
program: sas2
creation date: 03/07/97
library: /opt/neut/Scaled.l/bin
this is not & scale configuration controlled code
jobname: nichol
date of executien: 07/30/97
time of execution: 17:27:44
1
D" @« o = @ o @ o 0 ¢ 0= aooeeees»seeoneesene o=
ol
[} ruclide concentrations, grams
basis =single reactor assesdbly
initial 12x-18 4
© 16 1.3352+03 1.352403
total J3.222+03 3.922+03
nuclide concentrations, grams
basis =single reactor sssesbly
inicial 1p-13 8
u2ld 2.002402 2.00%402
u23S  J.402+08 3.40%04 .
u2)6  2.00B.02 2.008+02
u238  9.63K+0% 9.63E.05
total 1.002406 1.002406
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LILRELYYERYy]
44
a8
4"

seegevececere
sesceecceceeee
e
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o0

o 16

mo 93

te 93

totals

ulld
u2ld
ulls

totals
.

o 18

»o 95
tc 99

wo 93

te 99
Tuldl
rhl0d
rhills
agl09

ndid)

basis =
inicial 22.864 43,2 ¢ .74
inicial 22.6 4 435.2 4 61,74
basis ® 3ingle reactor assesmdly
chazge 22.6 & 5.2 4 1.7 4 %0.34d 30.3 4
$.418¢03 9.43%+0) 8.412¢0) §.418¢01 5.4120) 9, (lIOO)
basis = single reactor assesbly
charge 2.4 5.24 .74 0.3 4 0.3 4
basis » singla reactor assembly
charge 22.6 4 48.24d §1.7 4 30.3 & 90.3 8
.002+00 §.023-05 4.11R-08 1.19%-03 32.432-03 2.4)2-03
basis » single resctor assesbly
charge 22.6 4 5.2 4 1,74 90.3 d 90.34d
.00R+00 3.21%-12 J,313-11 1,222-10 3J,02E-10 3,028-10
basis * Single resctor assembly
chargse 32.6 4 65.24 €1.7 4 9.3 4 0.34d
basis = 3ingle reactor assesbly
charge 32.6 4 45.2 4 €7.7 4 90.34d 20.3 4
2.35E004 1.15Be0& 3.15Re0d I.15E+04 1,15K¢04 1.158¢04&
basis = single reactor sasembly
charge 22.6 4 45.2 4 €7.7 4 30.3 4
.COReDO 3.04E-07 $5.992-07 8.782-07 1,142-06
§.552-01 §.46K-01 B5.372-D1 $.28E-01 3.19%2-01
1.452402 1.81E¢02 1.38R¢02 1,358+02 1.323402
2.472-01 1.4F8Ee00 2,102¢00 2.70Ee00 J2.202+00
4.062+03 &4,035R¢03 4.05E+03 4.058+0) 4.052.0)
.00200 §,24%-0) 32.318-02 4,078-02 €.052-02
.00R¢00 2.3132-10 1.30%-0% 3.5)8-09 7.052-0%
.00R«00 4&.382-05 3.912-04 8.038-04 1.622-0)
.002+00 4.582-03 23.91R-04 8.0)2-04 .622-03
.002+00 1.51E¢00 J.182+00 4.73R¢00 €.132.00
.002+00 2.022-02 l 322-02 1.81%-01 13.062-01
.002+00 7.202-08 €.098-0) 2,008-02 &.522-02
.00R«00 J.202-06" 3.59%-035 2.812-04 8.3572-04
ba single Teactor asserbly
charge 22.6 & 43.24d 30.3 4 $0.34
.O0E+00 $.132-07 8.791-06 1.342-04 1.343-04
.O0E«00 7.382-10 2,642-08 7.462-07 7.462-07
.00R«00 1,06R-08 J.782-07 1.192-0% 1.1’!-05
4.202403 4.20%003 4.202403 4.,392+0) 4.198+0) 4,192+03

decey data, including gamma and total energy, are from endf/b-vi
1697 total nusber of nuclides in library

initial
1.33K+03

initial
1.71E+01
7.932-05

initial
3.922+03

initial
1.332-0)
1.212402
1.182+04
4.132+0)
9.40R03
4.612+02
6.71R-08
1,71Be02
1.718402
€.43K00)
2.412+03
1.562403
4.532+02
8.532.01
2.412+00
9.842+01
9.672+03

initial
€.422+02

initial
7.492.02
7.242+02
4.372+02
3.262-02
$.628+01

initisl
8,208402

initisl
6.)72.02
1.06B¢02
3.47%+00
2.812+02
2,332401
4.76%-02
1.182+02
1,092+02
1.002-01

initial
3.20R+04

46.9 ¢

93.84d

nuclide concentrations, qn-
basis ssingle zelc!ot assembly
140.04 187.74 238.64d 3‘1 $a

1.338¢03 1.35R¢05 1.35E+05 1.33R¢0S 1.338¢05 1.,352.05

6.9 d
1.78%8+01
8.01%-03

6.94
3.922.03

“ 94d

1.058-0)
1.212+02
1.182404
4.132+03
9.402+C3
4.688+02
€.358-04
1.76R402
1.768+02
6.528+03
2.418+0)
1.55R+03
4.53%.02
9.538.02
2.412+00
9.858-01
9.67K+03

46.9 4
€.648.02

8.642.01

“€.9a
8.34202

6.9 ¢
6.182.02
1.112+02
4.372.00
2.812+02

1.352-01

6.9 4
3.20%+04

t93.8 8

9.8¢
1.84R+01
8.012-035

2.84
J3.928+08

3.67R+0%
93.8
£.812092

9).8
ity
. *
4.6‘!0$
6.223-0)
2.6420

2.352407

9.9 64
$.38202]
1.162+02.
4.372+00
2.812+02:
2.352+01
9.413-02
1.182+02
1.102402
2.882-01

3.8 4
3.208+04

nuclide concentrations, grams

bDasis ssingle reactor assembly
140.8 4 137,74 234,648 231.94

882401 1.802¢01 1.32E+01 1.938+01
8.012-05 J.013-05 8.01x-03 9.012-03

nuclide concentrations, grams

basis =sgingle reactor assesmbly
1¢0.84 187,748 234.64 211,84
3.92E+05 3,922+05 3,922405 3.922+0%

muclide concentrations, grass

basis =single reactor assesbly
140.0d4 187,74 23,64 231.394
1,092-03 1.91p-0) 1.932-0) 13,.932-03
1,212+02 1.21R¢02 1.21E¢02 1.22%.02
1.102+08 1,28E+04 1.182+04 1.13K+04
4.1JReD3 4.33240] 4.138e01 4.132+0)
9.402+05 9.40E+0S 9.402+0%5 9.402405
4.658+02 4£.692+02 4.692+02 4.69R002
6.162-04 35.972-04 S.792-04 S.622-04
1.812002 1.838+01 1.842402 1.852402
31.812+02 1.8JR402 1,842402 1,852+02
6.522403 6.32E40) 6€.528+01 §£.32240)
2.41203 2,41B+0) 2.41B403 2.41240)
1.532+03 1.522¢0) 1.51R+0] 31,30340)
4532002 4,532.02 4.512002 4.5)%402
1.152402 1.,242¢02 1.338+402 1,432.02
2.412¢00 2.412+00 2.402400 2.402+00
9.852+01 9,.BSEs01 9.85K001 9.852401
$.67Re0S 9.672¢03 9.67Re05 9.672e0S

elemant concentrations, grams

nuclide concentrations, grams

basis esingle reactor assexbly
140.8 4 187.74 2.6 4 281.% 4
€.91%+02 T7.012+02 7.062+02 7.092+02

nuclide concentrations, grams

basis =single reactor assembly
140.34 137,74 2i.64 281.54d
7.518+02 7,.812402 7,512+02 7.51E.02
7.248¢02 7.242402 7.242402 7.282402
4.678+02 4.692+02 4.692+02 4,702402
2,728-0) 1.3192-03 35.382-04 2,282-04
B.64B+01 B8.64R¢01 8.64Ee01 8.64R401

miclide concentraticns, grass

basis ®single reactor sssembly
140.98 187.748 2.6 4 2l1 L -
§.352+02 B.358¢02 $.352+02 8,332+02

muclide concentrations, grams

basis essingle reactor sssesdly
140.04 1837.7d 20,68 281,54
€.382+02 6.302402 €.388:02 6.)8K+02
1.208+02 1,252+02 1.298+02 1.)32+02
4,37R+00 4.372400 4.372400 4£,372.00
2.81202 2,812+02 2.01R+02 2.818+02
2.342+01 2,342+01 2.34B+01 2.34EK+01
1.172-01 1.402-01 1.642-01 1,872-01
1.188+02 1.182+02 1,182+02 1,18%.02
1.108¢02 1,10R+02 1,10R+02 1.102402
J3.502-01 4.302-01 9$.032-01 S.858-03

nuclide concentzations, grams

besis ssingle reactor assesdly
140.8 4 187.7d4 234,64 201.%54d
3.208+04 J3.202+04 3.202404 3,208.04

»

- e e e S
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Attachment II: BO0000000-01717-0200-00143 REV 00

ye6cf6h6.sum

0000000000000000000000000000000000990000000000000000000000000000000000000000000¢

SCALRZ.) wBulletin Board

weesansss sosscees Seses

Welcoms to SCALE-4.],

ss 0000

0000004000000 0000000000060000000000000000880000000000000000000000000000000800000

prisary
module sas2h
Yankee Rowe sample B6-C-£6-6, 17.02 cm 20.1% gwd/NTU, July 97

D R T I I R I R A B I AP e A

will be called

*  mixtures of fuel-pin-unit-cell:
Sigroup latticecell
.
..
uol 1 dene10.18 1 MM
92234 0.020 9223% 3,40 9223¢ 0.020 32238 %¢.36
kr~8) 1 0 1-20 788 end
kr-85 1 0 1-30 788 end
y-89 31 01-20 788 end
ar=-90 1 0 1-20 788 end
zr-33 31 0 1.20 788 end
xr-9¢ 1 0 1-20 768 end
zr-35 1 0 1-20 788 end
nb-94 1 0 1-320 708 end
20-93 10 1-30 708 end
te-99 1 0 1-20 780 end
Tu-101 1 0 1-20 78 end
Tu-106 1 0 1-20 7808 end
rh-103 1 0 31-20 748 end
rh-108 1 0 3-20 788 end
p4-105 1 0 1-20 788 end
p4-108 1 0 1-20 788 end
ag-109 1 0 1-20 788 end
sb-124 1 0 1-20 788 end
xe-131 1 0 1-20 788 end
xe-132 1 0 1-20 788 end
xe-1335 1 0 1-20 788 end
xe-136 1 0 1420 780 end
cs-134 1 0 1-20 788 end
€8-135 1 0 1-20 708 end
€5-137 1 0 1-20 700 end
ba-136 1 0 1-20 788 end
10-139 1 0 1-20 788 end
pr-141 1 0 1-20 788 end
pr-143 1 0 1-20 788 end
ce-144 1 0 1-20 788 end
nd-14) 1°0 1-20 788 end
nd-145 2 0 1-20 788 end
nd-147 1 0 1-20 788 end
pm-147 1 0 1-20 788 end
pm-148 1 0 1-20 788 end
sm-147 1 0 1-20 788 end
sm-149 1 0 1-20 788 end
3»-150 1 0 1-20 788 end
sm-151 1 6 1-30 788 end
sm-152 1 0 1-20 788 end
eu-153 1 0 1-20 788 end
eu-154 1 0 1-20 780 end
eu-155 1 0 1-20 780 end
cd‘xss 1013-20 788 end

ardm-sslds
73181 ©.
h2c 3 dens

end

8.03 11 0 0 0 €012 0,08 2505S 2.0 15031 0.04S
16000 0.030 14000 0,75 24000 18.0 23000 11. 2":10” 0.7

1 270%9 0.2 24000 67.095 2 1 341

0.8025¢ 1

328 end
arbm-bormod 0.80256 1 1 0 0 35000 100 3 1.0e-6 S28

* 261 ppm boron (wt) in soderstor for the Core IV

and comp

squarepitch

fuel-pin-cell geometry:
1.072 0.747T 1 3 0.866 2 0.7157

assenbly and cycle paraneters:

)

npin/aseme)0S fuelngthe83}. €9 ncyclessl nlibscyces

printievelss

3 0.6048 500 10.579% 3 10.9791
power=18.139 burn=4{31.%3 down=129 end
power=19.070 burn=3313.1
powere16.75
o 133.0
fe 131.0
r 221

lightele® inplevels? numztotals3

down=370 temkcycs79§

end

end

R . T I T I N S

ond

and
S burne1317 4avn-2l1 $ bfracel§l temkcyce7¥??

er $.3 wan 0.3)
co 0.075 ni1 9.9

.0nd 0.7 en 3.6

22222222222
2222222222222
22 22

22
22

module access and input Tecord ( scale driver - 33/03/2% - 09:06:37 )

end

EEE?EE?
PERER

gg
-4
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Attachment II: B00000000-01717-0200-00143 REV 00 Page II-11 of 24

[T as 22 hh Ah
as aa 3222322222222 bh ah
as a8 2222222222222 ah
°
mn mn 104440441488 cecceeeceece hh hh ©0000000000 1
nnn [ SEEETRETEEE) eccccecccccce hh hh 0000000000000 11
nnnn mn i1 cc cc hh koo oo 11
onom o m 14 <cc hh M oo oo 11
an nn m i1 cc Bh hh oo oo 11
nn nn m 11 {44 ‘hhhhhhhhhhhhh (] ©0 11
nn an 11 €c AhhhhRRhARRRRR 00 o 11 .
nn nnoomn 11 cc hh hh oo oo 11
nn nn m 11 cc hh bh o0 o 11
nn o 11 cc cc A hh oo oo 11
nn nnn 4411484484148 ccececcecceee  Ah hh 0000000000000 1111111111111
nn nn 44414842848 cceececceee hh an ©0000000000 1111111111111
-]
0000000 7777117711717 77 3333311)130) 0000000 I 99999999999 711777371711117
0000060000 TIITNININ 17 333333333130) 000000000 ’ 9999999999999 177773137177
-1} Q0 ” 7 17 3 n 00 o0 17 29 ”» M 77
00 00 n U N 00 00 I 9 " "
00 00 m” 17 33 00 00 17 ’” 29 kil
00 o0 ki 11 3 00 00 17 9999993999999 -7
00 00 17 14 3 00 (-1 N ' 395999939399 7
00 00 kid " 33 00 00 77 2" ki
00 00 i 1 3 00 00 1" 144 17
00 [-1] 7 1 p) 33 o0 00 1 t 3] by
000000000 77 G 3333333133323 000000000 7" 9999993999999 7
0000000 ” I 3333333330 0000000 1" 999999999999 ”
-]
11 7771177177317 £555555555858 oso0000 23323222222 11
11 TN 5555555555533 000000000 2233222222122 111 *
1111 n 7 e 33 . 00 []-] 22t 22 22 1112
1 77 st 3 00 00 zzs 33 1
11 ki 383 53 []] 00 132 2 11
11 ks - 3555333353383 [-]'] 00 22 12
13 77 5535333555338  0C 00 . 22 11
11 m LR} . ss 00 00 t32 22 11
11 77 t1: ss 00 00 3se a2 11
11 17 EXE] 3s5 5s 00 00 LR 22 11
1nnun ki 555535555855S 000000000 3222222233222 11111111
11111111 kk} 55555553538 0000000 2222222222222 11111111
1
0 ssss sasansasa 11 eescceesetees
S8E8880088888 ceeeceececcecece aasiaidanaa 11 oeecutossete
[ 1] 55 cC cc aa sa 11 [
£ 1] cc aa sa 11 [
a8 cc aa as 1 oe
538880838388 cc asasasasssasa 11 esecceeee
388838388888 CC ssasssasassaa 11 essceeces
- as ec aa aa 1 [ 13
s ccC aa sa 11 [ 1]
s s &c cc  as as 11 (13
c aa aa 1111111111111 eevecececccece
[ TITIYYPETT) eeccceceecee [ 1) as 1111111111111  eescceccceece
000
program verification information
code system: scele wversion: . 4.3
program: sas2 :
creation date: 03/07/97
library: /opt/neut/Scaled.l)/din
this i3 not & scale configuration controlled code
Jotname: mnichol
date of execution: 07/30/9?
time of sxecution: 17:50:21
B0000000000000008804000800000000000P0000R00C0REIIGYS
B meeceeccceccccaccacaccccccanna
0
[ nuclide concentrations, grams
basis =single reactor assembly
initial 1x-18 & .
o 16 1.3352+0% 1.332.0%
total 3.322405 J3.922.08

nuclide concentrations, grams
. basis »single reactor assesbly

initisl 12-18 4
uwlld  2.002+02 2.00E.02 .
ulls  3.402+04 J.402.04 .
u2)§ 2.008+02 2.00E.02
u238  9.63E.03 9.652¢03
total 1.008+08 1.002406

basis =
o initial 23.64 5.2 4 €1.7 4 9.3 ¢ 0.3 4



Attachment II: 1_300000000-01717-0200-00143 REV 00

22.6 4 a3 8 €174

o 16
"o 35

tc 39

total

tc 99
ruldl
£hl0)
rhi0lm
sgl09

ndl43

initiel
1.3%2403

initial
1.052+01
1.852-0%

inicial
3.928+08

in{tial
1.482-03
1,45202

5.112+01
1.24200
2.232.01
9.792+03%

inicial
4.332.02

initial
5.072.02
4.71802
2.3352+02
2.102-02
4.662+01

initial
5.90K.02

inicial
4.412402
8.452001
2.932.00
1.638402
1.722+01
$.562-02
T7.952+01
S5.88R+01
5.872-02

initial
2.072.04

initial

4.3 4
1.352403

46.9 4
1.10R+01
31.872-08

6.9 d
J.928+03

S.65%01
1.242+00
2.232+01
9.79E005

46.9 4
4.49202

6.9
5.098402
£.71R¢02
3.07%+02
9.102-03
4.663401

i6.9 ¢4
€.008+02

46.9 ¢
4.412+02
3.04E+01

5.912.01
1.022-01

46.9 &
2.072+04

1.8 4
1.338405

93.94
1.142401
3.47:-08

3.8
3.922403%

3. e

S.678403
1.352403
8.70%+02
1,608002
6.192.01
1.242+00
2.23%+01
9.792+08

9.34
4.623+02

.84
5.092+02
4.712+02
3.122+02
4.01%-03
4.668.01

3.3 ¢
6.012402

93.88
4.412+02
9.222+01
3.512.00
1.682+02
1.732+01
$.99K-02
7.952+01
$.91%.01
1.442-08

3.8 4
2.07R+04

mclide concentrations, grems

basis spingle reactor sssembly
140.8d4 137,74 23664 201,854
1.35K¢03  1.332+05 1.358+03 1.33Z03

mclide concentrations, grams

basis =single reactor assasbly
140.04 17,74 2¢.64 201,54
1.16X+01 1.192401 1.198401 1.192.01
1.872-03 1.872-05 1.978-03 1.8372-03

nuclide concentrations, grems

basis =z3ingle reactor assesbly
140.34 187,74 234.64 251.3¢
3.922+03 J.922408 J).93Re0S ).92R4035

muclide concentrations, grsms

basis =single resctor assesdly
140.8 4 1837,7d 234.8§8 201,84
1.512-01 1.328-0) 1.342-0) 1.332-0)
1.458+02 1.458+02 1.452+02 1.4353+02
1.710e04 1.712+08 1.713+04 1.712.04
3,298+03 3.2%2+03 3.29%¢03 3.392403
9.502405 9.3502+03 9.302403 9,350208
2,§52002 2.6358¢02 2.65%¢02 2.€3Re02
2.01z-04 1.932-084 1.893-04 1.842-04
§.492+01 6.36B401 £.61B¢01 6.662+01

0.3 4

€.49%+401 €.56R001 £.618401 §.66Re01 .

S.678+03 S.672+403 5.672+0) S.672403
1,558+03 1.552403 1.35B¢0) 1.3538.03
3.652+02 8.333+02 §.582+402 8.49%.02
1.608+02 1.602402 1.508402 1.80R02
€.712+01 7.26R+01 7.79%.01 8.32K.0%
1.248+00 1,243400 1.282+00 1.242.00
2.218+01 2.23801 2.238+01 2.238.01
9.792+05 9,792.05 9.792+05 9.792.05

elemant concentrations, grams

muclide concentrations, grams

basis =single resctor sssembly
60,08 107,74 3234.6¢ 281.54d
4.712+02 4.778402 4.81E+02 4.BIR<02

nuclide concentrations, grams

basis =single reactor assembly
240,84 387,74 204.64 281,54
S.098¢02 S.09R402 5.092+402 5.09R.02
4.718¢02 4.71B¢02 4.71%+02 &.71K.02
3.158¢02 3.162402 J.162+02 J.16R.02
1.758-03 7.65E-04 3.34B-04 1.468-04
€.66R+01 4.6862+01 4.662+01 d.662+01

nuclide concentrations, grams

basis »single yeactor assesbly
140.04 107.78 234.68 201,34
6.012+02 €.018+02 €.01E002 €.013.02

nuclide concentrations, grams

basis =single reactor sssesbly
140.8d4 187,74 234.68 281,54
4.418002 4.412402 4.41R602 4.412+02
$.382+01 $.942+401 1.03R¢02 1.062402
3.51E+00 3.512+00 3.51R¢00 3.35182+00
1.682002 1.6832+02 1.602402 1.€82.02
1.730401 1.732¢01 1.732+401 1.712.01
1.072-01 1.242-01 11.412-01 1.%5¢2-01
7.95R¢01  7.952401 T.952¢01 7.935R.01
S.91B¢01 5.912+401 5.91ke03 $.91201
1.858-01 2.368-01 2.66z-01 3.03x-01

nuclide concentrations, grams

basis v3ingle reactor assemdly
40.0¢d 187,74 234.6 a8 281.3 4
2.072+04 2.07B+0& 2.072+04 2.07Ze0&

30.J e
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Attachment II: B00000000-01717-0200-00143 REV 00

ye6sec2h3.sum

oo.."'Ci.o".'.......'!.l'.'..t.0"'0'00'.."i"."l..'OO.'.00.0000.'0...00.0..

SCALRE.3 Bulletin Board

sevese

3
00084000008 00000000000000000000400000000400000000000000000008030000000000000000

-
L]
. Welcome to SCALE-d.3.
*
.

1 prisary module access and input record ( scale driver ~ 93/03/29 - 09:06:37 )
- wmodule sasldh will be called
Yankee Rowe sample R6-852-c2-3, 138.%4 32.03 gwd/NTU, July 37

L I I N e

*  wmixtures of fuel-pin-unit-cell:
.
.
44group latticecell

wol 1 den=10.13 1 N
234 0.020 ’2235 3.40 92236 0.020 92238 94.5§ aend

92234
ke-803 31 0 1-20 8%
kr-8S 1 0 1-20 8%4 ond
y-39 1 02-20 8% ed
wr-90 1 0 1-20 €94 end
2r-9) 1 0 1-20 834 end
zr-94 1 0 1-30 854 end
ar-95 1 0 1-20 89¢ end
n>-94 3 0 1-20 894 end
mo-95 1 0 1-20 834 end .
te-99 1 0 1-30 894 end
ru-101 10 1-20 894 end
Tu-106 1 0 1-30 834 end
rh-103 1 0 1-20 834 end .
th-105 1 0 1-20 89§ end
pAa-105 1 0 1-20 894 end
pd-108 1 0 1-20 8394 end
ag-109 1 0 1-20 3%4 end
sb>-124 1 0 1-20 834 end °
xe-131 1 0 1-20 8934 end
xe-132 1 0 1-20 834 end
xe-13% 1 0 1-20 854 end
xe-136 1 0 1-20 §3¢ end
cs-134 1 0 120 8% end
©s-313% 1 0 1-20 894 end
¢s-137 1 0 1-20 894 end
bs-136 1 0 1-20 894 end
1a-139 1 0 1-20 894 end
pr-141 1 0 1-20 8354 end
pr-143 3 0 1-20 834 end
ce-14¢ 1 0 1-20 8%¢ end
nd-143 1 0 1-20 89§ end
na-14%3 1 ¢ 1-20 8%¢ end
nd-147 1 0 1-20 894 end
Pm-147 1 0 1-20 85¢ end
tm-148 1 0 1-20 854 end
am-147 1 0 1-20 834 end
am-149 1 0 1-20 3% end
sm-150 1 0 1-20 N end
&m-151 1 0 1-20 898 end
s®-132 1 0 1-20 394 end
*u-153 1 0 1-20 834 end
@u-154 1 0 1-20 334 end
eu-135 1 0 1-20 8%¢ end
gA-153 1 0 1-20 894 end
arbm-33)48 3 11 0 6 0 6012 0.03 25055 2.0 15031 0.04% -

. 16000 0. 0)0 14000 0.73 24000 12.0 23000 11.0 410” 0.7
" 73181 0.1 27059 0.2 26000 €7.093 2 1 S&0 end

hzo J Gen=0.78338 1 5341 end
ert--bomd 0.78338 1 1 0 0 5000 100 ) 1.0e-6 S41 end .

' 261 pps boron (wt) in woderator for the Core IV

I T T R T e N A

:
[
!

fusl-pin-cell geometry: R
quarepitch 1.072 0.747 31 3 0,068 2 0.7%7 0 end

assesbly and cycls parameters:

rpin/assms305 fuelngth=833,69 ncycless) nlib/cyces
printlevele5 lightele? inplevels2 numstotal=) end
3 0.6048 S00 10.5799 1 10.979)
powere2®.2¢ burn=451.5 down=129 end
povers32.45 burns333.1 downs3?0 temkcyc=3%1S end
povwer=23.79 burne=33T downs2081.5 bfrace26l teakcycs$i? end
©133.0 cr $.9 wn 0.33
fe 313.0 ¢co0 0.075 ni 9.9
sr 221.0 nb 0,72 an 3.6

23222332222
3;11222232222

PERET
C4:4:4:41

%z

(4
4
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32
2222232232122
2222222322322

FEFER
44414

RARhhhhhhhhhh

FFBEEE
:4:4:4:44
g§88888888

333333333103
333333333331)
3 3

33
33
333
333
b2
p3 )

3 b3
333133333333
3333331333

11111111
11111111

€ececeeeeee
€eeeeeceeeece
cc

cc
geeeeeeceeeecee
eecececccece

B00000000-01717-0200-00143 REV 00

44
444

|

22333338

0000000
000000000

00
0go000000
0000000

313333113333
3333333333333
3 33

33
33
333
33
3
33

b3 3
3333331333
33333331303

2488832828
Sasasasasaa
as as
as s
[ 1] a8
RSSSERAERAAAS
SARAARERSAAS
aa aa
a2 28
aa as
as as
aa [ L)

program verification information

code system:

sasl
03/701/97

scale wversion:

fopt/neut/Scaled.3/bin

Page II-14 of 24

n
b33
3
11
11
11 .
11
11
1n
11
1111111111
1111111111112
177 99999993999
1" 9999999999938
" 29 9
A 1 44 9
/" 9 9
1" 3999999999999
17 999999999993
7" ”
1/ b3
17 L34
17 9959999939999
17 999993393999
0000000
000000000
(134 00
331 00 00
(X%} 00 00
00 00
00 00
133 00 (-1
T3 60 00
133 00 00
000000000
0000000
11 seecereccrees
1 seesceceeceee
11 (1]
11 [}
11 e
1 seceevece
11 seceeeece
1 [ ]
n o
11 o
1131111111111  eeeccvescceee
1111111111111  eeecccceccase

scale configurstion controlled code

nlchol
07730197
18:13:47

nuclide concentrations, grams
basis #single Teactor ssseambly

muclide concentrations, grams
basis =zingle reactor assesbly

Attachment II:
[T 8 Ba aa
S883895535858 Ba aa
o 98888880088 [ 1) aa
m an 4485104112481 cegececeeee
nnn an R4R4444108888 ececececcecee
nnan nn 14 cc cc
m nn nn 11 ec
m  m m 11 ce
m wmn m 14 [
nn o an 11 cc
m m an i1 ec
nn mn 11 cc
nmn nnnn 11 ce ec
on nn 4844444413844 cececeeecceece
an o $581888444844 €eccececeee
[} .
Q000000 77771777711 1
000000000 7771717177711 1
¢o 00 7 77 r
00 -1 77 17
[+1-] 00 77 17
00 Q0 ki 17
1] -1} 77 17
o0 00 7 "7
oo 0o 7 17
©0 00 s 17
000000000 kad 'y
0000000 kad 1
11
b3S
111 112
11 332
11 123
1
1n
11 333
11 153
11 331
11111111
11111111
1
0
sssasassesss
ssassssesses
M 1]
s
ss (1
BESRASSENENNS
ssasEEBssss
eeNPReCOININS
progTAR:
creation date:
1ibrary:
this is not &
Jobname :
dats of execution:
time of sxecution:
1
0 @ c e m v @ v o v e eE® e "t EEeeee e ...
0 :
0
initisl 12-18 4
X o 16 1.352+0% 1,35R.08
o total 3.928405 13.922405
initial 1rz-20 4
u2ld 2.002+02 2.0020402
u2lS  3.402+04 3.40R¢04
u2ys 2.002+02 2.002.02
u2ls 9.652¢05 9.65K¢0S5
total 1.002+06 1.00R06
0 R ba
] initial 2.6a

is »
5.2 4d

€71.7 4

$0.3 4

0000000008000 08000000000000000000000000000000000000000000000000000

9.3 ¢

733713711111
7773717717117
kud

71NN
771371111



Attachment XI: B00000000-01717-0200-00143 REV 00
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° inivial 22.64 RE 2.4 9.3 ¢

o 1

mo 9%
. tc 9

initial
1,35%003

initial
1.782+01
8.%12-03

inltisl
J3.92%.03

initial
1.862-0)
1,132.02

- 24

te 99
rulll
Thid}
rhllla
agloy

nadl143

9.678035

initial
6.552002

initial
7.622+02
7.40%+02
4.478+02
3.2358-02
8.312.01

initial
8.342002

initial
6.482402
1.062002
3.362.00
2.892402
2.412.01
4.992-02
1.20202
1.122402
1.082-01

inlcial
3.27R+048

46.9 &
1.352+08

6.9 4
1.862+01
9.002-03

6.9 ¢
3.353%+08

€94
1.002-03
1.193+02
1.168+04
4.172+03
9.392+03
4.852+02
7.032-04
1.872+02
1.878+02
€.662+0)
2.462+03
1.612+03
4.778+02
1.008+02
2.56R+00
1.07K+02

9.67B+05-

6.9 4
€.772+02

46.9 4
7.65%+02
7.402+02
4.652+02
1.422-02
8.938.01

6.9 4
9.482+02

6.9 4
€. 488402
1.112+02
4.46R+00
2.092.02
2.428401
7.398-02
1.202+02
1.13%8+02
1.962-01

46.9 4
J3.272+04

3.0 4
1.352+08

2.04
1.912.01
9.002-03

3.8 4
J.922408

3.8 ¢
1.503-03
1.192402
1.16308
4.172+0)
9.)3203
4.352402
€.912-04
1.902¢02
1.90K+02
€.662.01
2.463+0)
1.603+03
4.772+02
1.10802
2.568+00
1.078002
9.672.08

9.8 d
6.948002

.54
7.65R+02
7.402402
4.732+02
£§.192-03
8.332.01

9.0 8
8.492+02

+132+02
.022-01

93.8 4
3.272.04

miclids conCentrations, gTrams

is =3ingle Treactor assesd)

bes
140.0 &

187.7 4

.64

3¥1.! d

1.358405 1.352+08 3,35E+03 3.J5Re03S
nuclide concentrations., grass
is =single reactor assembly

bas
140.8 4

187.7 4

4.6 4

281.5 4

3.958¢01 1.983+01 1.99F.01 2.00%+01
9.008-05 9.002-0%5 9.00K-08 9.002-03
miclide concentrations, ¢rams
basis =single reactor asaesbly

140.3 4
3.92808

187.7 ¢
3.923+08

234.6 4
3.928408

281.5 4
3.928+08

nuclide concentrations, grams

bagis =single reactor assesbly
34.6 @

140.4 4
1.52%-0)
1.208+02
1.168+04
4.172+03

1.072.02
9.672+08

2807.7 4
1.942-03
1.208+02
1.162404
d4.17203
9.392+08
4.85R02
§.412-0¢
1.94%+02
1.94%02
§.66R+0)
2.462+0)
1.3582+0)
4,778+02
1,30%+02
2.352+00
1.072402
9.672+08

1.962-03
1:.202.02
1.16340¢

9.67R+03

281.5 ¢
1.982-03

2.558000
1.078+02
9.672.0%

slement concentrations, grems
mclide concentrations, grams

{s esingle resctor assemdl:

bas
140.8 d

187.7 4

234.6 a4

34
281.5 @

7.06x.02 7.1d2.02 7.192.02 7.23R402
nuclide concentrations, grams
basts ssingle reactor asseobly

140.2 4
7.63R02
7.40%402
£.772+02
2.702-02
8.932+01

187.7 ¢
63802
7.402+02
4.788+02
1.108-0)
2.512.01

d

.

8.932.01

281.8 4
7.652+02
7.402:02
4.738+02
2.232-04
8.932+01

nuclide concentrations, grams
bagis =single reactor asseably

140.3 @

1971.7 4

234.6 a

281.8 &

8.492402 D.492+02 $.492+02 8.492e02
ruclide concentrations, ¢grams

140,
6.402.02
2.212.02
4.46R:00
2.098.02
2.428+01
1,328-01
1.20%.02
1.132.02
3.67:-01

1.13K002
4.50K-01

bagis #single resctor assembly
() d

2.412-01
1.692-01
1.202+02
1.132+02
5.312-01

as1.8 @
€.482+02
1.342402
4.462+00
2.892402
2.412+01
1.932-01
1,202.02
1.13%+02
6.112-01

nuclide concentrations, grams
basis sszingle reactor assesbly

140.3 @

187.7 4

23¢.6 4

281.5 4

3.272.084 3.27R40¢ 3.272504 3,272+04



Attachment II: B00000000-01717-0200-00143 REV 00

yebsec2hS.sum

OO PP 000000000000000000000000000000000000000000000000000000000000000000000000000

.
L]
.
.
.
.
.
.

1

primary
module saazh

SCALEL.3 Bulletin 3oard

——eseces Becsesss wsews

¥Welcoms to SCALR-4.3,

LI B I )

PRCEPOC0POR0000GROP0RRCN0000CR0PR00000000000000000000000000000000000000000000
wodule access and input record [ scale driver ~ 95/03/2% - 09:08:37 )
will be called

Yankee Rowe sarple R6-SE-c2-3, 57.66 om 31.43 gwd/NTU, July 97

I R I I I I R T L

4group

uo: 1 dene10.18 1

234 0.
kr~. l!
kr-83
y-8
»r-30
x93
zT-%¢
3T-935

n

-

1)

(]

-

-
w»nnwuﬁnunuuuunnnuuuuuuuuunumnﬂnunwnuuuu»uun
aeeoooooaooeooooo00000000000eooeooooooooenno

arbm-38348

latticecell

“e
-

020 92233
1-20 813
1-20 883
1-20 883
1-20 B85S
1-20 885
1-20 883
1-20 888
1-30 885
1-20 833
1-20 885
1-20 833
1-20 883
1-20 883
1-20 883
1-20 083
1-20 083
1-20 883
1-20
1-20
1-20
1-20
1-20

CEEEERTEEEELEEEEEEEEI L

end

H

end
and
end
end
31-20 885 end

mixtures of fusl-pin-unit-cell:

3
.40 92236 0.020 92238 96.5¢

snd

11 0 0 O 6012 0.08 23055 2.0 15031 0.04S

8.0)
26000 0,030 14000 0.75 24000 18.0 28000 11. gﬂdlﬂ 3

73181 0.1 27089 0.2 26000 67.093 2 1 S4&7

h2o J den=0.7373) 1 532 end
artm-bormod 0,79733 1 1 0 0 5000 100 3 1.0e-6 332
v

261 pow boron (wt) in moderstor for the Core IV

quarepiteh

assembly and cycle parameters:

.
L
.
¢ fuel-pin-cell geometry:
B
.
,
L]
.
’

1.072 0.7473 3 0.B64 2 0.737 ©

npin/assm=30S fuelngthe833.69 ncycless) nllblcyc-‘s
printlevelsS lighteled inplevels2 numztotals3l end
3 0.6040 500 10.5799 ) 10.9791

powers29.51 durned51.8 down=12% end

powersl9.93 burn=33).1
power=24.07 burnel}? downe281.% b!:lc-2€1 tc-kcy:-ll?
0 135.0 er 5.9

fe 313.0 co 0.075 ni 9.9
7 2331.0 nb 0.71 sn 3.6
1 a» (11713 aasassans

2888818888088 assasasasaa
as 3 as an
s aa a8
s as as
pt1iEtRREFEE S 2252882028028
[TTTTIITTTT R YYYYTTYYYYTVY
5 as as
[ LI 1Y aa

downsl}70 temkcyc
wn 0.3)

0.7

and

22222222222

2232222222222
22

end

Page 1-16 of 24



Attachment II:

0w

1

114441414148
148448144448

L]

114444448181
111124448444

133323333343
3
agig

' ITITITIIT

77771717117117177
TT7ImMNIIIIM
77 ?

0000000
000000000

000000000
0000000

11

1111111
1111

B00000000-01717-0200-00143 REV 00

22 an hh
3323232222322 hh
2222233222222 pn hh
ecceecceece hb hh 00000000000
cccccecececee Bb hh 0000000000000
cc cc hh. B oo ©0
ec hh hh oo hioid
cc hh hh oo ©o
cc MARRhRALRRRRN o [
ce RRARARRARRRAR ©0 ©o
ce hh B oo oo
ce hh BhA oo Led
ce ¢c hh |3 S ©0
eccecceceecee  hh Ak 0000000000000
ececceeecee hh hh 0000000000
77 33331313313 0006000
47 313333333331} 0006000000
17" n 33 00 80
17 3) 00 1]
17 33 00 00
17 33 00 00
. /7" m 00 00
17 33 00 (4}
17 b2 ] 00
17 33 3 -] 00
17 3333333333313 000000000
14 3333333333 0000000
33333233333 5555555355388
3333333333333 5555555355353
LR 3 - 33 88
313 3 33
132 33 SsS
b2 555858555553
p 33 5353555555553
see 3 s
13 31 ss
333 3 33 88 33
3333333331333 533333535333sS
3333333033 55555533533
[T}
3355883388888  CCCCCCCCCCCCE
a8 ss ec cc
8 ee
ss cec
SS8ESSEERINS (-4 2328222023828
BO8SSES3NESS ee A3828382348222
88 ec an a8
s cc [1 as
s s ec cc e aa
L) aa
» . 88 (1]

Page II-17 of 24

n
11
11
1
11
1
n
1
11
1
1111111211113
1111131321111}
/7 99393339999
I 9999993599999
7" ” 134
4 b 34 3
1" béd 99
17 9999999999993
° 17 999993599399
17" 99
17 "
" 9
/1 9999999939998
4 99999999999
3333333311
3333333333113
213 33 b3 ]
z11 13
133 13
313
. £33
383 33
133 k2
133 3 3
3333333313330)
3333333310
1 cesveeeeeeese
11 secserecetees
11 [
11 [ 2]
11 [ 2]
11 eeececsoe
11 sesececese
11 [ 1]
11 [ 1}
11 (1]
1111111111111  esecesecceces
1111111111111  ececececcecee

$0000000000000000000000R000RI00I0RRRIORPRPRINORIN00RCOORI0EI00000000R0RRO0RCRRORTY

program verification information

code systes:

progran;

creation date:
library:

this i3 not a

031/01/97

scale

wersion:

fopt/neut/Scaled . 3/bin

4.3

scale configuration controlled code

Jobnamet nichol
07/30/97
18:38:2¢

date of execution:

time of sxecution:

o
o

initial
1,352+08
3.922.03

-]
total J3.922+03

initield
2.00E+02
3.408404
2.002+02

1z-13 4
2.002402
3.403+04
2.00%.02
3.638+05 9.65K+08
1.00R+06 1.008+06

* initial

“wd

basi
22.64

nuclide concentrations, grams
basis =single reactor assembly

nuclide concentrations, grass
basis =single reactor assesdly

-
$5.2a 61,74

90.3 ¢

90.3 &

TI1II1INNINIMMN
nnmInMInIn
k)

444480048444
daddasaaiiue
(Y]

44
44



Attachment II: B00000000-01717-0200-00143 REV 00

» 93

tc 99

totala
o

o 16

" 93
te 99

total

tc 99
Tulll
Thl0}
Thi0lm
agl09

ndlél

initial

charge
3.418+03

charye
charge
.00R+00
charge
.00R«00
charge

charge

1.152404 .

chacpe

.00B+00
8.558-01
1.452.02

.008+00
.00Z+00

charge
.00ReDO
.00E+00
00200
4.202403

22.6 &
8.418-03

c22.6¢

32.6 4
6.04x-05

2.4 4
3.3242-12

22.6 2

2.6 8
1.152+04

22.6 ¢

4.60%-08
1.51200
2.033-02
7.252-04
3.232-06

22.6 &
$.172-07
7.952-10
1.072-08
4.208+0)

2.68

445.2 &
3.418+0)

45.2 ¢

43.2 4
4.122-04

3.2 6
3.333-12
3.2 4

45.24
1.132.04

4.208+0)

435.2 ¢ 1.7 ¢

basis = single reactor assembly

90.) a 0.3 4
8.41%40) §.41R40) -
basis » single reactor assesbly
7.7 4 90.3 & 90,34
basis » single rescter assemdly

90.3 ¢ 90.3 &
2.432-03 2.433-0)
Dasis = Bingle nu:ot assesdly
§7.7 4 903 ¢ 0.
3.042-10 3,042-10
basis e llncx- tonctor ssgembly
€17 4 90.) ¢ 0.3 4
basis = single reactor assembly

? a 90.3 4

1.188408 1.152.0¢
basis = single reactor asssmbly
62,74 $0.3 4 0.3 4
1.158-06 1.158-0€
8.192-01 8,19%-01
1.328482 1.J2Be02
3.292+00 3.298+00
4.052+03 4.05R+03
€.072-02 6.072-02
7.092-09 7.09x-09
1.63x-03 1.6332-03
1.638-03 1.632-0)
£.178+00
J.078-01
4.532-02
2.932-04 D.642-0¢
single reactor mssembly
0.3 4

1,338-04 1.3352-08
7.%522-07 7.522-07
1.208-03 1.20%-0%
4.192403 4.193403

[
4.412-08
1.9)2-07
2.922-0¢
4.192+03

90.3 4

doc-y dats, including gamma and total energy, are from endf/b-vi

Snitial
1.332+0%

initial
1.71%.01
7.992-0%

initial
3.922+0%

inftial
1.8)2-03
1.202+02
1.182.04
4.13R+03

9.672+08

initial
6.432+02

initial

1.652.01

initisl
8.212.02

initial
6.392.02
1.062-02
J.472+00
2.822.02
2, ]4!~01

1.012-01

initial
3.212.04

1697

6.3 &
1.352+08

46.9 4
31.792+01
$.082-08

6.9 4
3.923+0%

6.9 ¢
1.852-0)
1.212.02
1.182.04
4.132+03
9.40240%
4.702.02
6.592-04
1.772+02
1.772+02
€.522+0)
2.412+0)
1.3352.0)
4.552+02
9.562.01
2.41%+00
9.922.01
9.672+05

6.9 4
6.632+02

46.9 4
7.532402

7.262402°

8.66ze01

4¢.% 4
8.358+02

46.3 4
6.392002
1.112.02
£.382+00
2.822402

1.
1.862-01

#%.9 4
3.212.04

3.9 4
1.358408

3.4
1.84x.01
8.002-03

3.8 ¢
3.922.08

93.8 4
1.878-01
1,.218402
1.188+04
4,13R+03
9.40B408
4.,70B.02
6.398-04
.00Re02
1.90R02
6.522+03
2.412.03
1.542+03
4.35802
1.052402
2.41800
9.923+01
9.678+08

"

9.8 4
§.03R+02

9).8 &
7.532.02
7.268402
4.652+02
6.242-03
3.662401

93.8 &
8.362002

3.8 4
§.333+02

1.16%+02

4.302+00
2.812+02
2.3352401
9.412-02
1.182+02
.102402
2.6%2-02

9.8 4
3.212+04

-

.140.8 2

total rumber of nuclides in library

nuclide concentrations, grams

basis »single reactor assembly
140.86 4 187.74 233.8 4 2!1.5 d
1.352+08 1,352+408 1.352¢05 1.332+0%

muclide concentrationa, grams

basis »single zeactor essesbly
140,04 187,74 2M.64 291,84
1.002+01 2,.91B+01 1.922401 1.932+01
9.002-05 8.08E-03 8.082-05 3.002-0%

nuclide concentrations, grams

basis »zingle reactor sssembly
140.8 4 187,78 2)4.64 281.54
3.922403 3.922+05 3,.928+05 3.92%+03

nuclide concentrations, grams

basis »single reactor assembly
140.84 187,74 2).64 381,84
1.892-03 1.912-03 1.932-0) 1.9%K-0)
1.212002 1,212+02 1.222402
1.102.04 1.18K+04
4.132+0) 4.13R403
9.402+03 9.402+08
4.708+02 4.70%+02
5.832-04 S5.632-04
1.852002 1.36R+02
1.86%+02

9.922+01 9.922.01
9.678+05 9.672+05 9.67Re05 9.67R¢0S

element concentrations, grams

muclide concentrations, grams

basis *single reactor assesbly
240,84 187.7d 23464 21.54
6.95E+02 7.032402 7.082+402 7.113402

muclide concentrations, grass

basis =single reactor assembly
140.804 187.74 2)4.64 251.54
7.518e02 7.338402 7.5)B+02 7.532.02
7.262402 7.26R402 7.268402 7.262402
4.682402 4.708+02 4.70%+402 4.712402
2.732-0) 1.198-0) 5.208-04 2.272-04
0.662401 B.56B+01 8.668+01 8.662+01

nuclide concentrations, grams

basis =single reactor assesmbly
140.9a 287,74 238,68 281.54d
8.362+02 8.363+02 0.362+02 0,)62+02

nuclide concentrations, grama

basis »single reactor assesdly

0.8 4 187.7a8 234.64
6.39%402 6.)9%.02
1.250402 1.292402
4.382400 4.3082400
2.822¢02
2.343.01
1.642-01
1.18%.02
1.102+02 1.10202
5.102-01 5.872-01
nuclide concentrations, grams
basis ssingle resctor assemdbly
187,74 234.64 281.% 4
3.21R04 3.212¢04 DJ.21Re08 3.21%404

s0.3 4
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Attachment II: 1300000000-01717-0200-00143 REV 00

yc65cc4h3 sum

D0 00000000000000000000000000000000004040000000000000000060000000000000000000000

SCALE(.3 Bulletin Board

1

meanccne

Welcome

to SCALE-4.].

900000000000000000000000000000000000080000000000000000000000000000000000000000

primary
module saa2h

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

Yankee Rowe sasple E6-SE-ed-3, 130,98 o= 30.39 gwd/NTU, July 97

L I K. e

mixtures of fusl-pin-unit-cell:

.
d4gToup
.

uo) l den=10.18 1
J4 0.020 92238

kr-l)
kr-83
y-89
sx-30
z7-9)
T34
sr-93
nb-94
=no-~-93
tc-9
ru-101
Tu-108
th-103

ag-10)
sb~124
xe-131
xe-132
xe-133
xe-136

sm-147
m-149
am-150
sn-151
sm-152
eu-133
eu-3154
eu-133
qd-xss

[

-

3

>

-

-
uuuuuuuu-ﬂ-knknnnnwuﬂnwﬂuuuuunuﬂwuuuuuunuﬂﬂuu
oooouoooooaooooooooooooooaocoeaooooooeoooooo

arbm-ps3d8

latticecell

1-20
1-20
1-20
1-20
1-20
1-20
1-20
1-20
1-20
1-20

1-20

M.
-
.-

834 end
894 end
094 end
234 eond
894 end
834 end
8%5¢ end
94 end
98¢ end
994 end
8% end
894 end
894 end
894 end
934 end
83¢ end
834 end
834 end
193¢ end
154 end
194 end
394 end
3950 end
8%¢ end
394 end
9 end
29¢ end
8%¢ ‘end
834 end
834 end
134 end
and

end

end

end

ond

end

end

and

end

end

end

end

end

0 92336 0.020 32230 %6.5¢

end

8.03 11 0 0 0 6012 0.08 35038 2.0 13031 0.04%
,160C0 0.030 14000 0.73 24000 18.0 1!000 11 D 41093 0.7
‘73181 0.1 27059 0.2 26000 €7.09% 2 1

h2o 3 den=0,783)8 1 541 end
artm-bormod 0.78338 1 1 C 0 5000 300 3 1.0e-6 541 end
.

* 261 ppm boron (wt}! In moderator for Core IV

L I R N A N T B R R Y

end coep
:----.----.-—--------------.---
. tuel-pin-cell geometry:

squarepitch 1.072 0. 7471 ) 0.868 2 0.757

assembly and cycle parameters:

snd

npin/assme30S fuelngth=833.69 ncycless3 nlib/cycss

printleveleS lightele$

inpleve

3 0.6048 500 10.5799 ) 10.9792

power=32.84 burn«4§351,

down=129 end

122 numztotals)

power=16.44 burns=331.1 downsl370 temkcycs$1S end
poweres26.72 burns3l}? downelB8l.S bfrace26l temkcyc=848
© 133.0 er 5.9 wm O,
fe 13.0
sr 221

s 29
a8
8
588833888882
S85330888589
as
&8

b2

co 0.075 ni 9.9

Omnb 0.71 sn 3.6

ond

end

22222222222
2222222222222
FE] a2

22
22

hh nh
hh hn
hh Bh
hh hh
5 hh
AMAARARRRRRRD
rrEkkTkikikil
. m
n nh
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Attachment IT:

-1 .4

1

0 e ccweoemeoe

393333323334
;35;
;333
238233999303

0000000
000000000
(.44 0o

00 o
400000000
0000000

1

11111111
11111111

initisl
1.352405
3.922403

initial
2.00E+02
3.408+04
2.008.02
9.652408
1.008+06

184444041448
114148181484

141400444848
$18830444148

I
TN
kad L

22
2322222222222
2222222222212
ceeceeeecee hh hh
ccecececeeece  hh hh
€c e M ah
cc (1 b eid
ce h A
€c ARhRARARRARARR
[ AhhhhARRAARRR
cc ah A
cc ah 2h
ec € hh hh
ccecceeeccecee hh Rh
cceeeececee hh hn
17 333133133313
/7 3333333233313
1/ 3 3
7" 33
1? 3
1" 333
1/ p23)
17 33
U 33
" N n
4 3333331313102
17 3333331330)
5555533353338
5555555355338
332 113
t33 ss
st 33
5833553558358
5533533353558
(XX} s3
33 53
EXX] 33 33
5353353385358
55555335333
sssssasnsss cceceeeeceee
4 A1+
s 83 ¢ [
ss (33
s ee
ssesssasesss ce
sssssasssses  cC
[ L
»s ¢
[ 1} B8 cc
SESSSENSESEES  CCCCCCCECCCee
ussss8sssss ceceeeeeece

B00000000-01717-0200-00143 REV 00

8888888855 444
|33

§§

0000000
000000000
00 [

oo 00
000000000
0000000

7777771717111
7171711371717
”

32833283

1
111111111111
111

17

11t
13t
13

3
32t
g2

1111111111111
i
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9
11
9999995299999
999999999939
5555855833583
8555555555383
33
ss
ss
533555353338
.5335553333338
s3S
a3

s 33
5335355535355
85355555533

seeceeees
esecceecee
[ ]
(]

ot
esverceeceeeq
ovesesREteRee

00000000000 0000040000000000000000C0000000000000000400000800000000000000000000000¢

ie-18 4
1.35K+03
3.922+03

le-38 4
2.002+02

1.00R08
fnfcial

program verification information

code system:

2900000800000008

progran:
creation date:

aas2

03707/%7

scale wversion:

1ibrery: /opt/neut/Scaled.3/bin

this {5 not s

Jobname :

date of execution:

time of execution:

4.3

CORPII0NPI0000000000000000000000000000000008

scale configuration controlled code

nichol
07730797
18:57:5¢

nuclide concentrations, grams
basis ssingle reactor assembly

muclide concentrations, grams
basis ssingle reactor assesbly

basi
22.6 4

'
3.24

67.74

0.3 e

oveosn
R TY Y]
sesen
vesee
seves

0.3 4

J7771171171717177
;;1771777717

" ’
438800880048
ll‘lllll(::(l

"
"
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[] initiad 22.6 4 435.2 4 61,74 0.3 4 90.3 4
° nuclide concentrations, grems
basis *single resctor assembly
infcial 469 & 93.04 140.84 187.74 23464 281.5¢
© 16 1.I5R¢DS 1,352405 1,352¢05 1.358+03 1.332.08% 1.39R¢0% 1.33B+08
] muclide concentrations, grams
basis =single resctor assembly
initial 46€.9 4 2.0d4 140.02 18774 3234.64 281.354
mo 95 2.02%+01 2,10R401 2.17B+01 2.21R¢01 2.24R+01 2.262+01 2,373+01
. tc 1.312-04 1,33x-04 131.323-04 1.328-04 1.32%-04 1.32E-04 1.323-04
mclide concentrations, grass
basis =single resctor sssembly
inicisl 46.9 @ $).94 140.34 187.7d 2)4.64 28134
total 3.928+05 J3.922405 J.922+05 3.922+05 3,933+05 3.92K¢08 J3.92E+0S
nuclide concentrations, grams
besis =single resctor assembly
inieial &6.94d 91.84 140.84 187,74 234.64a 281.34
u2)3 1.922-03 1,942-03 1.962-03 1.592-03 2,01z-03 2.032-03 2.038-0)
wlld 1.122402 1.3128+02 1.120¢02 1.122+402 1.122402 1.13B¢02 1.138+02
uw2)s 1.022¢08 1.02B+04 1.028+04 1.02Re04 1.02X+04 3.028¢04 1.02X408
U236 £.362«03 d4.36Be0) ¢.36K003 d.36B¢0) 4.362403 4.36R00) 4.36R40)
u2ls $.352¢05 $.352+03 9.352¢0S 9.35R4+05 9.352+405 9.152+05 9.335R+03 . .
np237 $.472002 35,352+02 5.3558+02 S5.53E402 5.56K¢02 5.356302 5.562+02 . . .
puzlé 9.652-04 9.39%-04 9.112-04 01.B)X-0¢ 3 $.302-04 ‘83.0S52-04

Ppu238  2.332402 2.392+02 2.43R¢02 2.4€2402 2.508.02 2.512.02 ‘
a3l 2.332602 2.392402 2.432402 2.462402 3.30402 2.51%+02 . :
Ppully  6.792+0) €.87R+0] 6.872¢03 §.07R<0) €.87R+0) €.872+0) .

2.708+03 2.702403

pu2é0  2,708+0) 2.70Re03 2.70240) 2.70R403
1.768+03 1.732+0)

pudl 1,028403 1.80E403 1.792+0) 1.78%403
pu2é2 €.042+02 €.04R+02 §6.042+02 §.042402 6.04g+02 6£.042+02
an24l 9.702+01 1.082402 1.19%+02 1.308402 1.528402 . 1.628002
am262m  2.002+00 2.802+00 2.808+00 2.80R%400 2.802¢00 2.792+00 2.798400
am2$) 1,502+02 1.302+02 1.50E+02 1.502¢02 1.,502+02 1.502+02 1.508¢02
total 9.632+05 9.63%+05- 3.63R+03 9.6IR¢05 9.632405 9.63E+03 9.63%+03
slement concentrations, gramss *
muclide concentrations, grams
basis ssingle resctor assesbly
initial 46.94 93.04 140.84 107,74 2M.6&4 291.54
mo 95 7.23B+02 7.472e02 7.662402 7.798+02 7.80R02 7.93Be02 7.96%402
[} nuclide concentrations, grams N .
bagis ssingle reactor assemdly
inicial 46.9 4 93.84 140,84 197,78 2).6¢ 201,854
tc 99 B.41Re02 8.442+02 8.44E¢02 8.448+02 B8.442+02 B.482402 8.44R002
Tul0l  8.272+02 9.272+02 8.278402 £.278.02 8.372+02 8.27R¢02 8.278+02
Th1i03 4.89%2+02 $.102402 5.20%¢02 S5.24R+02 5.238+02 85.262¢02 5.272+02

thi0ls J.723-02 1.622-02 7.092-03 3.10E-03 1.352-03 5.912-04 2.3582-04 .
agl09  1.038+02 1.032+02 1.032¢02 1.03R+02 1.032+02 1.032+02 1.032402
0 nuclide concentrations, prams

basis wsingle zeactor sssembly
infeial 4694 93.8a8 1084 107,78 2%.6a8 281834
0 nuclide concentrations, grams
bagis ssingle reactor assemdly
initial 4¢6.9 & 9).8d4 140.8d 187.7a& 234.64 281.8 8
nd143  9.022402 9.17R+D2 9.19R+02 9.3192+02 9.192+02 9.192+02 9.192+02
nALS  T.112e02 7.11Ee02 7.11K+02 7.118+02 7.112+02 7.132+02 7.11R¢02
sm147 1.102¢02 1.152402 1.20E+02 1.25E+02 1.30R¢02 1.382+02 1,39B+02
snld? 3.692400 4.742400 4.748+00 4. 7¢Bs00 4.74E00 {L.T42400 4.748400
=150  J.312402 3.313402 3.312+02 J3.31Ee02 3.312+02 J.318402 3.312+02
32151  2.592+401 2.612¢01 2.612+01 2,602+01 2.60Re01 2.60%+01 2.592¢01
eulsl 4.612-02 7,19x-02 9.772-02 1.23x-01 1.492-01 1,752-01 2.012-01
an152  31.3)8+02 1.332402 1.332¢02 1.33E+02 1,332402 1.332402 1.338+02
sulsl 1.318+02 1.J22402 1.322+03 1.322+02 1.32202 1.328+02 1.322.02
108 3] 3.232-01 2.28E-01 J.322-01 4.342-01 5.342-01 6.338-01 7.292-01
° ruclide concentrations, grams °
basis »single reactor assesbly
initial 4€.9 ¢ 9).84 140.8 4 1837.7@& 23M.64 201.8 4
total 3.66E+04 3.662+04 I.66Bo0d 3.66F<04 3.662+04 I,.662¢DE I 66204
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yebseedhS.output

olo'.'..'00"0..00......000-..'"0.-.""'.'.'.0OO'....0........00......0."".'

SCALE4.3 Bulletin Board

Welcoms to ECALR-4.3,

eeccssas

pr
sodule sas2h

44group
.

will be called
Yankee Rowe sasple X6-SE-ed-3, 357.6C cm 35.26 owd/NTU, July 97

latticecell

* Puel Composition
uo! 1 den=10.18

3213
kr-33
kr-33%
y-8?
sr=-30
xx~3)
zr=-34

eu-134
au-133
gd-lSS

artm-35348

n
L]
[
-
-
-
[l ad ol ol ol o ol g ol ol o ot T oY oy oY oy oy T Y Y T T Y Y ST YO Y OF VY VI VIV VT OYore:

73181 0.1 27059 0.2 26000 €7.095 2 1

ooaoeooooeoeocaoooooooceooooooaoooeueooooooo
u

1-20 888
1-30 283
1-20 213
1-28 803
1-20 205
1-20 885
1-20 885
1-20 835
1-20 385
1-20 88S
1-20 883

1-20 883

Cross Section Lidbrary

iiii&i&iiiiiﬁiiiiiiiéii&iiiiiii&iiiiii

1-20 885 end

-

mixtures of fuel-pin-unit-cell:

0. o:oonns 3 40 92236 0.020 92239 %6.3¢

0000000000000000000009000¢000000000000000000¢00000800¢80000 8

Ty module access and input record { scale driver - 93/03/29 - 09:06:37 )

end

8.03 11 0 0 0 6012 0.08 23033 2.0 13031 0.04S
16000 0.030 14000 €.73 24000 13.0 JIOOO 11 2":10” 0.7

hlo J dens0.7973) 1 532 end
arkm-bormod 0.7973) 11 0 0 5000 300 3 1.0e-6 3532
.

* 261 ppn boron (wt) in moderater for the Core IV

and

end coep .
. fuel-pin-cell gecmetry:
squarepitch 1.072 0.747 1 3 D0.868 2 0.7%7

printlevelsS lighteled
J 0.6048 300 10.5799 3 10,9791
powere)].1) burns=451.5 down=12% aend

pover=33.60 burn=333.1 downel70 tewmkcyc=88Y%

sssesbly and cycle parameters:
npin/assa=308 tuolnqth-lﬁw" ncycless=3 nlib/cyces

levels2 numztotals)

ond

ond

end
powvere27.02 burns)l7 downs281.%3 bfracs261 temkcyc=8{?

R I T I I I A L T T TN,

end

© 135.0 cr 5.9 w=n 0.33
fe 11.0 co 0 073 n1 9.9
sr 221.0 nb 6.71 sn 3.6
a aa ss 22222222222
3853350582088 Sasaasasasa sssssssasasss 2112222222222
ss sa 88 ss .22 22
22
22
sesessss a2
sssasasaa ssssssesssss 32 -
aa as 22
s ss 22

zzzEy
zEEEY

]
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as s 22 hh hh
' s 2223232322222 kb hh
sa as 2322222323222 hh by

mn nn 441412444848 ceeceeeecce ah ah 00000000000 11
e o 114418441148 ceeececceecee hd Ah 0000000000000 11
mnn nn 11 ec cc  bh hh oo oo 11
wn an oan 1L cc hh hh oo oo 1l
m m 14 ec bh hh o0 oo 11
»n m m 114 ee Bhhhhhhhhhhhh 00 oo 11
nn o m 11 ce hhhhhhhhhhhal o0 oo 11
nn m m i cc hh hh o0 o0 11
. nn o i1 [ Bh | VI ] oo 11
m nn i cc cc hh Rh oo oo 1
nn non A48114424848 ccececeececeee hh hh 0000000000000 1111111111111
nn o 144184244448 cceecccecece hh hh 00000000000 1111111111112
]
0000000 11771717171113177 17 33333333113 0000000 1 999999959999 TINIININIMNMNY
000000000 1177171711711 47 3333333333133 000000000 /7t 9999999999999  MMNIITINIMNINT
00 00 kil 7 77 3 33 00 oo 1 2 9% MM kil
00 00 77 7 33 00 00 " 9 b4 ki
1] 00 77 17 3] -]} 1] 17 9 9 Lk
(1] 00 ks 1" 333 00 00 17 999939399999 - T
-1} 00 77 1”? 313 00 00 . 77 999993393339 7
00 00 77 17 . 1) 00 [-]] 1 3 m
00 00 77 /77 33 oo 00 7" b3 77
00 00 7 1” 3 33 00 1" o 99 kai
000000000 77 " 3333131133113 000000000 o 9999999999599 ”
0000000 7 17 33333333333 0000000 1" 9399995999999 ”
11 9999999939 4 22222222222 - 44 5855355535583
b33 9999999999999 44 2322222222222 4 $55555555533¢
1111 9 9 1 - 444 22 22 [ 2T (1Y) ss
u 11 99 13 44 &1 22 (31} 44 4 58
11 39 99 s . 4 4l 22 1 &4 &4 ss
1 $999999399999 44 L2 22 a8 44 335335585388
11 9993293999399 4 44 22 . 4 4 5555553333383
1 - " 313 . ddsdaadasne 22 232 [ETTERIEYEITY 33
1 b1} LR ] 4444884848842 22 (1] qaedaqaae e 53
11 93 E2 13 44 22 112 o ss . 33
11111111 9999999999933 1] 2222222222222 L1 $55553555835S
11111111 999939999999 “ 2222222222222 4 55553355838
1 .
4 saasssaaa 1 sesececceeese
S8assessssEsE  CCCECCCCECECe ssassasaass 11 secctnteeseee
[ 14 s cC cC a8 as 11 oe
2 ec aa as 11 ve
as cc (1} sa 11 [ 1]
ssssssadsnss cc ausassasssass 11 seeccecee
S68880888838 CC asassssasssas 1} seeceeers
. 88 ¢c [ 13 a8 11 L]
ce as s 11 ]
ecc cc  as as 11 oo
cecececccecee  aa as 1111131111111 eeccccceeccere
goceececeeee sa as 1111111111111  ececccccceeste
. program verification informstion
code system: scale wversion:. 4.3
Program: sss2
L]
creation date: 0)707/97 N
aeeee
library: /opt/peut/Scaled.d/din essse
- [ ZTXX) .
- . [ IXX1)
this {3 not & scale contiguretion controlled code eeeee
esese
. jobname: nichol ceves *
eeeees
date of execution: 07/30/97 eevee
eesee
time of execution: 19:42:435
COOOOFRORRIIP00000400000000000 0000000000000 00000000000000R0000000800000000000000F0
1 . .
0 e e e e o eceenmerrs reereesmrenenenen
o*
] nuclide concentrations, grass
basis =single reactor assembly
infciel 12-10 d .
©° 1.35R¢03 1.332+03 )
total J3.928+05 ).92£+03
nuelide concentrations. grams pod
basis =single reactor assembly
inicia) 12-18 4
u23d  2.002+02 2,002402
u235 3. 40B«04 3,.40B+04 .
w236 2.00E+02 2.002+02
u23s 9.632+03 9.65205
total 1.00B+06 1.00Ze06
[} basis =
-} initial 22.6 & 45,2 4 §7.7 & 90.3 ¢ 90.3 @ . .
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] initial 22.6 ¢ 45.2 4 $1.7 4 20.34 90.34

basis = llulo resctor assembly

charpe 22.6 4 5.2 8 1.7 4 0.3 & 0.3 4

© 16 $.431%03 9.413+03 8.412.03 8.41R.03 I, (1!00) 8.418+0)
Dasis » single Tesctor asssmbly

charge 22.64 435.3 48 61,74 30.3 4 0.3 4
basis o single reactor assembly

charge 22.6 & 45.2 4 67.7d .34 0.3 @

mo 93 .00R+00 €.788-05 4.62%-0¢ 1.343-03 2.73x-03 2.732-0)
basis = 'lhﬂo reactor assembly

charge 22.6 8 3.2 ¢ .76 90.3 4 0.

tc 9 .002+00 4.382-12 4.732-311 1.738-10 4.32p-10 4.323-10
. basis = single reactor assembly

charge 22.6 4 35.24 €7.7d 0.3 ¢ 30.) 4
basis » llnch ructo; ;u;-be

charge 22.6 4 45.2 a 67.7
- totals 2.15Re08 1.13B004 I1.15Re04 1.158+04 13, ISIODI 1.138+04
baeis = single reactor assesbly
charge 22.6 4 45.3 & 67.74 90.3 4 8.

. uil) .008+00 3,422-07 6.725-07 9.832-07 1,201-06 1.202-06
ulild 8.3552-01 B8.4352-01 .8 9.252-01 $.152-01 8.132-01
u233s 1.452+02 1,412402 1.372+402 1,J4B+02 1.302402 1.)0R+02

- wll6 8.472-01 1.362+00 2.232+00 32.92R+00 3.372+00 13.37R+00

. ulls  (.068+03 4.05B+0) 4.052¢0) 4.03E+03 4.052¢0) 4.032.03 -
npa3? 008400 9.J62-03 2.642-02 4.692-02 7.022-01 7.023-02 °
pu2lé 002400 2.718-10 1.672-09 4.37X-09 9.172-0% 9.17x-0% -

pu2l8 .008+00 S5.028-05 3.728-04 1.032-03 2.092-03 2.098-03
1.03K-0) 2.092-0) 2.092-03
pu2ls .00Z+00 1,692+00 J3.53B+00 S.26E«00 €.8328+00 6.828+00 . -
pu2d0 .002+00 3,332-02 1.042-01 2 3.752-01 3.752-01
pu2dl .008+00 1.012-0) 0.3512:03 €.328-02 €£.222-02
pu2d2 .00R¢00 3.042-06 8.792-05 4. 1.332-03 1.322-03
basis = single reactor assembly
charge '22.6 d 5.2 4 €7.7 4 350.3 4 90.) ¢
an2dl .00R«+00 7.202-07 1.232-0% §.102-0%5 1.842-04 l.lCI-N *
an2d2m 002400 1.238-09 4.092-08 2.933-07 1,132-06 1,132-06
an24l 002400 1.872-08 £.708-07 $.092-06 2.08x-0% 3.“!-0!
totals 4.20%403 4.208¢03 4.20E+03 £.198¢03 d4.19E+0) 4.198+03 .

~
[
-
o
o
[
*
a
o
“
-
[
"
4
(=]
w
-
.
B
~
[ ]
.
©
-~

. Gacey data, including gamma and total snergy, are from endf/d-vi LR
0 1697 total nurber of muclides in library .
0 nuclide concentrations, grama .

basis =single reactor sssembly
° initial ¢6.94d 93.84 140.84 107,74 231.6d 2018 4
© 16  1.335E+05 1.3SEe05 31.352¢03 31.35840% 1.332405 . 1.)5B+0%5 1.35240%
° nuclide concentrations, grams .
basis -llnqlo ructer sssembly
initial 46,9 & 9).8d4 140.84 187.74 2)i.64¢ le sS4
mo 93 1,942+01 2,032.01 2,098+01 2.142+01 2.172+01 2.182+01 . 2.208+01
tc 9% 1.172-04 1.102-04 1,102-04 1.182-04 1.382-04 1.182-04 1.282-0¢ .
nuclide concentzations, grams
basis wsingle reactor asseably
initial 4€.9 4 93.864 140.834d 107.74 234.64 281.5 ¢
totsl 3.922405 J.92E+0S I.92E¢03 3.92240S 3.923+05 3.92E¢05 3.922+0%
d nuclide concentrations, grams
basis =single reactor assewdly
initis)l 46.9 4 23.8 4 140.8d4 107.74 234.6d 281.85d
.a)) 1.892-0] 1.91p-0) 1.93%-03 1.95%-03 1,982-03 2.002-03 2.02E-03
uilé 1.3138002 1.1)2+02 1.132.02 1.142+02 1.14E+02 1.142402 1,142+02 .
u2ldS  1.03R¢04 3.03R«08 1.03B+04 1,032404 1.032+04 1.032+04 1.032408
u2lé €.332003  4.332¢0) 4£.332403 4.33EB¢03 4.332¢03 ¢.338+03 4.31240)
ul 9.JER«03 9.362+05 9.36E+03 9,362+05 9.362+405 9,.36B+0% 9.36X08
np237 S.30B¢02 35.382e02 35.388e02 S.382+02 S.392402 S$.39B«02 5.39K¢02 .
pu2l6 9.058-04 B.512-0¢ B.34%-04 8.282-04 0.032-06 7,792-04 7.36K-0¢
pu2ls 2.212+02 2.26B02 2.30R¢02 2.3)B+02 2.352+02 2,372+02 2.38R+02
puls  2.21R+02 2.262¢02 3.30E«02 2.3)K+02 2.352<02 2.372+02 2.38R402
pu2l9 €.64K+03 6.712+03 6.71Ee0) 6.71R¢D) 6.712¢03 6.718+03 6.71E<03 .
Ppu2dl  2.658+0) 2.65240) 2,652+03 2.65K+03 2.65R403 "2.65C+03 2.6352+0) .
pu2dl  1.762+03 1.74R¢03 1,732+03 1.722+03 1.71R¢03 1.708+03 3.692403
pulé2 5.782+02 5.78R+02 S5.782402 S.702¢02 $5.70R402 S.782¢02 S5.782+02
an2él  9.232+01 1.03R¢02 1.14R¢02 1.252+02 1,352402 1.46B+02 1.562+02
am2d2m 2.63K+00 2.64T+00 2.642+00 2.642+400 2.642400 2.64E+00 2,.64Be00
an2d) 1.392+02 1.402+02 1.408¢02 1.402402 1,.402002 1.40B«02 1,402002
total 9.64Be03 9.64E003 9.64E0S 9.642405 9 .64R05 9.64Re0S 9.64E.03 .
. element concentrations, grams .
muclide concentrations, grams
basis =single reactor assembly
inicial 6.9 ¢ 93.84 180.83 4 187.7 a4 234.6 & le $a
mo 93 T7.092+02 7.34E+02 T.53Re02 7.67R¢02 7.7SE«02 7.B12e02 7.842602
] nuclide concentrations, grams
b-ul ssingle reactor assembly
initial 46.9 4 9.0 4 140.8 . 234,64 3203.3 4
tec 99 8.202+02 8.312+02 8.J12402 l.)lld) $.312+02 5.312¢02 8.31R+02
rulll 8.122402 8.123+02 8.12K+02 8.12R¢02 8.122+02 5.122+02 §.13K¢02
Thl0) 4.802+02 $.01K+02 3.10B+02 5.158402 5.36202 $.172402 S.172+02
rhill)a 1.752-02 1.632-02 7.142-0) 3,128-03 1.362-03 35.952-04 2.60%-04
agl09 1.002¢02 1.012402 1.012+02 31.01E+02 1.018+02 1.01B+02 1.012+02
0 nuclide concentrations, grams
basis =single reactor assembly
inicial «¢6.9 4 9).8a 140,88 187,78 2M.68 3!1 $d
[} nuclide concentrations, grams
basis =single reactor assembly
initial 4€.9 4 91.84 140.8 ¢ _287.74 238.64 201,54
nalel 3.87R+02 9.032¢02 3.04R¢02 9.042.02 9.04Z+02 9.04Xe02 9.04E+02 .
ndldS  7.012402 7.01E+02 7.01B+02 7.0318+02 7.01Ee02 7.01R«02 7.01K+02
1.1028+02 1.152402 1,202¢02 1.252+02 1.29B+02 1.342+03 1.382.02
J.588+00 4.64E+00 4£.642e00 4.642+00 $.GER+00 4.€4Ze00 4.64R+00
smlS0  3.232+02 J.23E.02 3.23R¢02 3.23%402 3.23R«02 3.238¢02 3.2)R+02 -
2.51R+01 3.5)2+01 2,532¢01 2.522¢01 2.522.01 2,822+01 2.52R+01
eulSl 4.392-02 6.902-02 9.402-02 1.192-01 1.442-01 1,692-01 1.%4E-01 '
132 1.312402 1.312+02 1.31R¢02 1.312+02 1,312402 1,312¢02 1.31%+02 .
suls) 1.272+02 1.282+02 1.288+03 1.28R02 1,282402 1.2.!002 1.202+02 .
gda1sy  3.132-01 2.163-01 3.17E-01 4.152-01 5,12p-01 6.072-01 7.002-01
] . . nuclide concentrations, grams
basis esingle resctor assembly
infcial 46.9 4 93,804 40,0 @ 187,74 234.6d 281.8%4 .
total 3.39R+D4  3.592+08 3.592+04 J.53R<04 3,.592408 3.59Re04 J.592404 *
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