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1. Purpose

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

2. Quality Assurance

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

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

The analytical model employed for this analysis was the SAS2H module of the SCALE sequence.
Based upon fuel design, power history, and operating data for specific assemblies in the Trino
Vercelles 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).



Waste Package Development | Design Analysis

Title: SAS2H Analysis of Radiochemical Assay Samples From Trino Vercelles PWR Reactor
Document Identifier: BOO000000-01717-0200-00142 REV 00 Page 6 of 34

4. Design Inputs

The sources for the design parameters are References 5.4 through 5.7. Reference 5.4 provides
information on the molar masses; the assembly design, power history and operating parameters are
obtained from Reference 5.5; and a list of trace elements in the fuel is derived from Reference 5.6;
and light elements from Reference 5.7. ‘

4.1  Design Parameters

The molar masses of selected elements are obtained from Reference 5.4 and are provided below
within three significant figures. Precision beyond three significant figures is not necessary since the
calculated isotopic concentrations from SCALE are only to three significant figures. Also, the
weight per mole of enriched uranium is approximated by the weight per mole of natural uranium
since the weight percent of enrichment is small.

Mole of natural uranium = 238 g,
6.02 x 10® atoms per mole (Reference 5.6)

General spent fuel characteristics for each sample are presented in Table 4-1 and include the initial
25U enrichment, final burnup and the cooling time (Table 1, Reference 5.5). The initial enrichment
ranges from 3.13 to 3.87 wt% *°U and the burnup ranges from 11.529 to 24.548 GWd/MTU. The
cooling time reflects that the measured isotopic concentrations were back-calculated to a *“zero time”.
However, it is unknown whether the “zero time” is the time of shutdown or the time of discharge.
Therefore, cooling time for the final cycle is specified as 10 days, since a shorter decay period would
effect isotopes that come in part from the decay of short lived parent isotopes (pp. 7 and 10,
Reference 5.5). Most notable is the decay of U (T,, = 23.5 m) and **Np (T, = 2.35 d) to form
2¥Pu, which increases by roughly 1% during the first 10 days (pp. 7 and 10, Reference 5.5). The
predicted concentration of 2*°Pu relative to that which is measured, is used as an indication as to
whether the zero day cooling time is appropriate.

Assembly design parameters are presented in Table 4-2 (Tables 2 and 3, Reference 5.5). Trino
Vercelles utilizes two assembly types, the first is a Westinghouse 15 x 15 which has 16 outer cell
positions removed so that the cruciform assemblies may fit between the square assemblies. A cross
section of the square and cruciform assemblies as they fit together is presented in Figure 4-1, while
the rod locations for the samples from each of the three square assemblies are included in Figures
4-2 through 4-4 (Figure 1, Reference 5.5). The cruciform assembly contains either Ag-In-Cd
absorber rods, with moderator in the absorber cell positions when the absorber rods are withdrawn,
or fuel rods with an enrichment of 2.72 wt % **U. The initial enrichment of the fuel rods in the
cruciform assembly and the square assembly are given in Table 4-3 for each of the three assemblies
(Table 4, Reference 5.5). The absorber rod composition was not known and therefore is
approximated by the composition of an absorber rod from a similar design (Yankee Rowe) and is
presented in Table 4-4 (Table 3 and p. 14, Reference 5.5). The fuel stack density was calculated for
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the square assembly using the pellet diameter, active fuel length, number of fuel rods and weight of
uranium per assembly.

General operating data is given in Table 4-5 and power histories for each assembly during the two
cycles of irradiation are presented in Table 4-6 (Tables 5 and 8, Reference 5.5). The assemblies 509-
104 and '509-032 were irradiated for 1 cycle while assembly 509-069 was irradiated for two cycles.
The first cycle contained two intervals of downtime and therefore is divided into three periods. The
boron concentration for cycle 2 was taken as the average for cycle 1, which ranged from 1300 ppm
to 0 ppm. The cumulative burnup was only available for assembly 509-069, Table 4-5, and then
applied to each sample’s final burnup and length of cycles to determine the specific powers.

The operating temperatures are included in Tables 4-5 and 4-7 for the moderator and fuel (Tables
5 and 7, Reference 5.5). The moderator temperatures were calculated by a sinusoidal function of
axial height, and inlet and outlet temperatures. The densities for the moderator were derived from
- correlations using the temperature and pressure data. Cladding and fuel temperatures were
approximated using data from Yankee Rowe which is of a similar design (p. 13, Reference 5.5).

A list of trace elements in the fuel used in updating cross sections during the depletion analysis is
presented in Table 4-8 and developed with consideration of elements used in (Table 1, Reference
5.6). A generic set of light element weights for PWRs that is typically used in depletion analyses
is included in Table 4-9 (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 4-10 and are given in mg/gU (Appéndix
D, Reference 5.5). The radiochemical analyses were performed for 14 samples coming from three
different assemblies, and five different axial heights.
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__Table 4-1. Spent Fuel Characteristic Parameters for Trino Vercelles PWR

Test Assembly Axial Axial Enrichment, Burnup, Cooling Time,
(Rod Number) Level Location wt % U | GWd/MTU days
Number | from Bottom,
cm
509-104 (M11) 7 79.2 3.87 12.042 0
509-032 (E11) 4 158.5 3.13 15.377 0
7 79.2 15.898 0
-9 264 11.529 0
509-069 (E11) 1 237.7 3.13 12.859 0
2 2113 20.602 0
4 1585 23.718 0
7 79.2 24.304 0
509-069 (EO5) 4 158.5 23.867 0
7 79.2 24.548 0
509-069 (L11) 4 158.5 23.928 0
7 79.2 : 24.362 0
.509-069 (L5) 4 1585 24.330 0
7 79.2 24.313 0

Reference 5.5
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Table 4-2. Assembly Design Parameters for Trino Vercelles PWR
. Parameter . : Data
Square Fuel Assembly Data:
Designer ' Westinghouse
Lattice - 15x 15
Square Assemblies/Core, Cycle 1 (Cycle 2) 120 (112)
Number of Fuel Rods 208
Number of Inner Holes 1
Assembly Fuel, kg UO, 353.81
Assembly Tube Outer Side, cm 20.1
Channel Tube Thickness, cm 0.06
Channel Tube Material SS-304
Fuel Rod Data:
Type of Fuel Pellet uUo,
Pellet Stack Density, g/cm® 10.079
Rod Pitch, cm 1.303 -
Rod Outside Diameter (OD), cm 0.9786
Rod Inside Diameter (ID), cm 0.9020
Active Fuel Length, cm 264.1
Clad Material SS-304
Cruciform Fuel Assembly Data:
Number of Cruciform Assemblies/Core 24
Fuel Weight/Assembly, kg UO, 44
Cruciform Control Rod Data:
Number of Control Assemblies/Core 28
Number of Absorber Rods/Control Rod 32
Absorber Rod OD, cm 1.001
Absorber Rod Clad Thickness, cm 0.0432

Reference 5.5
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Figure 4-1. Cross Section of the Square and Cruciform Assemblies for Trino Vercelles
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Figure 4-2. Fuel Rod Locations for Assembly 509-032
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Figure 4-4. Fuel Rod Locations for Assembly 509-104
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Table 4-3. Initial Fuel Composition for Trino Vercelles PWR

AsSembly Identification Number
Uranium Lsotope 509-104 509-32 509-069
wt % 2*U 3.897 3.13 3.13
wt % 24U 0.035 0.028 0.028
wt % U 0.018 0.014 0.014
wt % U 96.050 96.828 96.828
Reference 5.5
Table 4-4. Absorber Rod Composition
Material Weight Percent
Ag 80
In 15
cd 5
Density, g/cm® o 10.159

Reference 5.5




Waste Package Development Design Analysis

Title: SAS2H Analysis of Radiochemical Assay Samples From Trino Vercelles PWR Reactor
Document identifier: BO0O000000-01717-0200-00142 REV 00 Page 15 of 34

Table 4-5. Core Operating Data for Trino Vercelles PWR

-| Parameter Cycle/Period Data
Cycle 1 1 1 2
Period I 1| m I
Starting Date 10/23/64 8/31/65 7/11/66 5/20/70
Uptime, days 226 263 292 416
Downtime, days 86 51 1117 | See Table 4-1
Cladding Temperature, K 570 570 570 570
Coolant Average Temperature, K 282 278 278 269
Control Rod Insertion, % 30 4 4 0
Average Boron, ppm 1175 850 325 650
509-069 Burnup, GWd/MTU 2.726 4.927 6.327 7.720
Core Burnup, GWd/MTU 2.260 4.085 5.245 NA

Reference 5.5
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Table 4-6. Operating Data for Trino Vercelles PWR

Assembly 509-104 | 509-032 509-032 509-032 509-069 509-069 509-069
Identification
Number
Fuel Rod Location Mil11 Ell Ell Ell Ell Ell Ell
Axial Level No. 7 4 7 9 I 2 4
Burnup, GWd/MTU 12.042 15.377 15.898 11.529 12.859 20.602 23.718
Specific Power, MW/MTU -
Cycle 1,1 10.390 13.268 13.717 9.947 7.148 11.452 13.184
Cycle 1, 11 16.138 20.607 21.309 15.451 11.101 17.7867 20.476
Cycle 1, ITT 18.663 23.831 24.639 17.868 12.840 20.571 23.683
Cycle 2 - - - - 10.997 17.619 20.283
Assembly 509-069 509-069 509-069 509-069 | 509-069 | 509-069 509-069
Identification
Number
Fuel Rod Location Ell ES RS L11 L11 L5 L5
Axial Level No. 7 4 7 4 7 4 7
Burnup, GWd/MTU 24.304 23.867 24.548 23.928 24.362 24.330 24.313
Specific Power, MW/MTU
Cycle 1,1 13.509 13.266 13.645 13.300 13.542 13.524 13.514
Cycle 1, I 20.982 20.605 21.193 20.657 21.032 21.004 20‘99})
Cycle 1, TIT 24.268 23.832 24512 23.893 24.326 24.294 24.277
Cycle 2 20.785 20411 '20.993 20.463 20.834 20.807 20.792

Reference 5.5




Waste Package Development

Design Analysis

Title: SAS2H Analysis of Radiochemical Assay Samples From Trino Vercelles PWR Reactor

Document Identifier: BO0O000000-01717-0200-00142 REV 00 Page 17 of 34
Table 4-7. Operating Temperatures for Trino Vercelles PWR
Level Effective Fuel Effective Water Water Density, g/cm’
No. Temperature, K Temperature, K
Cyclel | Cyclesland2 | Cyclel | Cyclesl1and2 | Cycle 1 Cycle 2
1 915 915 567 563 0.7365 0.7555
2 968 968 | 565 561 0.7407 0.7595
4 1015 1015 557 553 0.7554 0.7730
7 1001 1001 543 540 0.7795 0.7953
9 927 927 537 534 0.7885 0.8032
Reference 5.5
Table 4-8. Nuclides Updated in SAS2H
BKr $Kr ¥y *Sr %Mo Zr
MZr *Nb SZr *Tc 9IRu '®Rh
'%Rh '%Ru 195pd i ®Ag 124Sb
PlXe 132Xe Cs Xe 1¥3Cs 6Xe
13Ba B¥1Cs 1¥La 4lpr 19pr INd
14Ce "Nd “INd “Pm 47Sm “*Pm
9Sm | %Sm 31Sm 2Sm 'SEu 1%*Eu
1%Gd 15Eu

Reference 5.6
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Table 4-9. Light Element Mass per Unit of Fuel for a Typical PWR

Element kg/MTU

O 135.0
Cr 5.9

Mn 0.33
Fe 13.0
Co 0.075
Ni 9.9

Zr 221.0

Nb 0.71

Sn

3.6

Reference 5.7
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Table 4-10. Measured Isotopic Concentrations (mg/gU)

Assembly 509-104 | 509-032 | 509-032 | 509-032 | 509-069 | 509-069 | 509-069
M1l Ell Ell Ell Ell Ell Ell
Location 7 4 7 9 1 2 4
Burnup, 12.042 15.377 15.898 11.529 12.859 20.602 23718
GWd/MTU
By 2.662E01 | 1.728E01 | 1.661E01 | 2.017E01 | 1.946E01 | 1436E01 | 1.248E01
Boyy 2.736E00 | 2.834E00 | 2.739E00 | 2.502E00 | 2.453E00 | 3.317E00 | 3.610E00
By 9.513E02 | 9.558E02 | 9.558E02 | 9.59SE02 | 9.587E02 | 9.518E02 | 9.493E02
mpy 4.586E00 | 5.266E00 | 5.234E00 | 4.418E00 | 4.580E00 | 5.755E00 | 5.895E00
upy, 7.165E-01 | 1.118E00 | 1.137E00 | 7.750E-01 | 8.400E-01 | 1520E00 | 1.755E00
uipy 3.475B-01 | 6.140E-01 | 6.180E-01 | 3.690E-01 | 4.000E-01 | 8.850E-01 | 1.030E00
uzpy 3.135E-02 | 8.638E-02 | 9.487E-02 | 3.803E-02 | 4.600E-02 | 1.720E-01 | 2.435E-01
®Am - - - - - 2.394E-02 | 4.533E-02
Assembly 509-069 | 509-069 | 509-069 | 509-069 | 509-069 | 509-069 | 509-069
Ell ES ES L11 LIl - L5 L5
Location 7 4 7 4 7 4 7
Burnup, 24.304 23.867 24548 | 23928 24.362 24.330 24313
GWd/MTU
sy 1235801 | 1.291E01 | 1.221E01 | 1.282E01 | 1.225E01 | 1.297E01 | 1.231E01
By 3.638E00 | 3.520E00 | 3.540E00 | 3.753E00 | 3.465E00 | 3.471E00 | 3.569E00
By 9.492E02 | 9.492E02 | 9.483E02 | 9.485E02 | 9.482E02 | 9.486E02 | 9.472E02
B9py 6.070E00 | 5.950E00 | 5.980E00 | 6.060E00 | 5.995E00 | 6.060E00 | 5.970E00
“opy 1.825E00 | 1.760E00 | 1.785E00 | 1.790E00 | 1.810E00 | 1.770E00 | 1.790E00
uipy 1.060E00 | 1.050E00 | 1.055E00 | 1.0S0E00 | 1.0S5E00 | 1.060E00 | 1.060E00
#py 2.575E-01 | 2.400E-01 | 2.540E-01 | 2.470E-01 | 2.590E-01 | 2.440E-01 | 2.500E-01
“Am 4.584E-02 - 4.615E-02 | 4.452E-02 | 4.247E-02 - -

Reference 5.5
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4.2 Criteria

The design of the waste package will depend on waste package configuration criticality analyses
performed using an acceptable disposal criticality analysis methodology. Criteria that relate to the
development and design of repository and engineered barrier components are derived from the
applicable requirements and planning documents. The Engineered Barrier Design Requirements
Document (EBDRD, Reference 5.10) provides requirements for engineered barrier segment design.
The Repository Design Requirements Document (RDRD, Reference 5.11) provides requirements
for repository design. The Controlled Design Assumptions Document (Reference 5.12) 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

43.1 Measured isotopic concentrations from Reference 5.5 are calculated and corrected to either
the time of shutdown or the time of discharge. Since it is unclear which time the
concentrations are back-calculated to, a cooling time of 10 days is assumed. The basis for
this assumption is that a decay period longer than 10 days does not significantly effect
isotopic concentrations, but a shorter decay period effects concentrations of those isotopes
with short lived parents, specifically **°Pu which increases by approximately 1% in the first
ten days. This assumption is used in Section 7.5.

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 5.8 describes the SAS2H module of SCALE 4.3 that is used with the
44GROUPNDFS5 cross section library -to calculate the isotopic concentrations for the
specified burnup and cooling time. The computer code’s spatially independent point
depletion model is appropriate for comparison with pellet sample measurements, and is used
within the range of validation, as described in Reference 5.9, 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.



Waste Package Development Design Analysis

Title: SAS2H Analysis of Radiochemical Assay Samples From Trino Vercelles PWR Reactor
Document Identifier: BOO000000-01717-0200-00142 REV 00 Page 23 of 34

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 Trino Vercelles samples using the preferred 4GROUPNDFS cross-
section library. To properly model the neutron flux spectrum and the nuclide composition changes,
it is necessary to define the materials, temperatures, and geometry of the fuel assembly. This is
accomplished with the use of data blocks in which similar parameters are grouped together.

7.1 SCALE Input Data Blocks 1,2, and 3

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

7.2  SCALE Input Data Block 4

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

The fuel mixture is specified as UO, using the density and isotopic weight percentages from Tables
4-2 and 4-3 and the fuel temperature is obtained from Table 4-7. Isotopes which are selected as
needing their cross sections updated during the depletion analysis are included in the fuel mixture.
A standard list of trace fuel elements is given in Table 4-8 and defined in the fuel mixture to have
a concentration of 10%° atoms/barn-cm. The cladding material of stainless steel 304 is defined by
‘ss304' with the temperature given in Table 4-7. Finally, the absorber material is defined as mixture
4 with the density and composition given in Table 4-4. ’

It was discovered that the temperature is incorrectly specified for the trace elements in the input file
for the sample at axial height 4 of rod L11 from assembly 509-069. A temperature of 1001 K is
specified when a temperature of 1015 K should have been specified. However, the correct
temperature was specified for the fuel component of the same mixture. When different temperatures
are specified for the same mixture, the SAS2H code uses the higher temperature of the two, in this
case 1015 K. Therefore, the correct temperature was used during the calculation.

The moderator temperature, density and boron concentration are given in Tables 4-5 and 4-7 and is
composed of H,O and boron. The boron is defined as an arbitrary material with the moderator
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density and temperature, with a volume fraction equal to the average boron concentration of Cycle
1 Period 1, and a standard boron composition of from the Standard Composition Library designated
as 5000.

7.3  SCALE Input Data Blocks 5 Through 7

The unit fuel rod cell geometry is defined in data block 5. The ‘squarepitch’ designation for the type
of lattice is appropriate since the fuel assembly consists of a square array of fuel rods. Fuel rod,
cladding and pitch dimensions are given in Table 4-2 with the mixture number for each composmon
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 2709U02 10U
238gU “IMTU

Length= Equation 7-1

%(POD)Z(PDen)(NFR)

Where:
Length = Length Required for an Assembly to Contain 1 MTU (cm)
POD = Fuel Pellet Diameter (cm)
PDen = Fuel Pellet Stack Density (gUO,/cm?)
NFR = Number of Fuel Rods

Since, measured isotopic concentrations are presented in milligrams of isotope per grams of uranium
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 lcngth of the assembly does not impact the neutron flux
spectrum nor the nuchde cross sections. The resulting length for Trino Vercelles assemblies is
823.10 cm.

Each assembly was irradiated for one or two cycles. It is determined that approximately 80 days per
cross section library is sufficient to accurately model the change in nuclide cross sections with
increasing burnup, without over-burdening the SAS2H code. Therefore, the number of libraries per
cycle are specified as five. To obtain the concentrations of all interested nuclides, a print level of
5 is chosen, while an input level of 2 is defined so that a Path B model may be utilized. The number
of light elements is nine and is determined from Table 4-9, while the number of zones is three or
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five, depending on the presence of the absorber rod, which is determined by the Path B model
described in Section 7.4.

SAS2H calculates a linear boron concentration let down over each cycle when the number of
libraries per cycle are specified as greater than one. The methodology calculates an initial boron
concentration equal to 1.9 times the average boron concentration and a final boron concentration
calculated as 0.1 times the average boron concentration. These two end points are used to determine
a linear fit for the boron concentration let down, which is used to calculate the boron concentrations
for each library in the cycle. However, a problem arises when the cycle specified is not a full cycle
but rather an interval of a cycle. (It is sometimes necessary to specify an interval as a cycle in
SASZ2H so that either a period of downtime during the actual cycle or a power change during the
actual cycle may be modeled.) In this case SAS2H would let down the boron concentration to 0.1
times the average boron concentration for the first interval and jump up to 1.9 times the average
boron concentration for the beginning of the second cycle. In reality, this jump does not exist and,
therefore, the modeling of the boron concentration let down is inexact. A solution to this problem
would be to split all cycles into approximately 80 day intervals and change the number of libraries
per cycle to one. However, experience with the SAS2H code indicates that the error due to an
inexact boron concentration let down function, such as described here, is usually less than 0.5%.
Therefore, allowing the SAS2H code to perform a boron concentration over an interval of a cycle
is an acceptable approximation to the actual boron concentration let down.

74  SCALE Input Data Block 8

Unfortunately, the exact locations of control rod cruciform assemblies and fuel rod cruciform
assemblies are not known. However, it is known that there are 32 fuel rods per fuel cruciform
assembly and 24 fuel cruciform assemblies in a core containing 120 square assemblies. Thus, it is
possible to find an average number of fuel rods from the fuel cruciform assembly to be added to a
square assembly. The result is an average of 6 fuel rods from a fuel cruciform assembly and 10
absorber rods from the absorber cruciform assembly to be added to the square assembly.
Furthermore, the fuel rods from the fuel cruciform assemblies are approximated as having the same
properties, including initial enrichments, as the fuel rods from the square assembly. This creates an
effective square assembly in which there are 214 fuel rods, one centrally located empty fuel cell, and
10 absorber rod cells on the outside of the assembly, that contain moderator when the absorber rods
are withdrawn.

The Path B model for Trino Vercelles is dependent upon whether the control rods are inserted to the
axial height of the sample, since the effects of the absorber rods are determined to be negligible if
the absorber rods are not inserted to the axial height of the sample. The control rods were inserted
30% for period I of cycle 1, 4% for the rest of the first cycle, and were not inserted for cycle 2.
Therefore, the effects of the absorber rods are only modeled at an axial height of 185 cm or greater,
from the bottom of the assembly during period I of cycle 1. For the remainder of cycle 1 and cycle
2 the effects of the abosorber rods are not experienced by any of the samples.
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If it is determined that the sample does not experience the effects of the absorber rods, then the
model centralizes an empty unit cell surrounded by an homogenized fuel and moderator mixture, that
conserves the fuel to moderator volume ratio, and further surrounded by the assembly casing. The
equation below is used to determine the number of fuel unit cells that surround the empty unit cell.
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 7-1, and the resulting Path B model
dimensions are presented in Table 7-2.

Eycuemyy
M Equation 7-2

X

=_7:____
(FV) (ﬁ)(M 4

(NFR)(Z)(POD)?
= 4 Equation 7-3
M (NFR)[RPZ-(%)(COD)Z]+(NHole)[RP2]

|

CUCMV=RP?> Equation 7-4
FV=(§)(POD)2 Equation 7-5
M V=RP2—(£)(COD)2' Equation 7-6

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 Peliet Outer Diameter

RP = Rod Pitch

COD = Cladding Outer Diameter

NHole = Number of Empty Unit Cells

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

MYV = Moderator Volume of One Fuel Unit Cell

Once the number of fuel cells per empty unit cell is determined the geometry of the Path B model
is determined. Since the empty unit cell is centralized, the radius for the moderator is calculated with
the following equation:
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R,= ‘ (%) RP? . Equation 7-7

R, = Radius of Moderator Surrounding Empty Unit Cell

Where:

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

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

Where: :

ARA = Annular Region Area

ORAR = Outer Radius of Annular Region
IRAR = Inner Radius of Annular Region

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

R,= ‘ (Z)RP2+R} Equation 7-9
T .
Where:

R, = Radius of Homogenized Fuel and Moderator Zone

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

The Trino Vercelles reactor assembly is surrounded by a stainless steel channel casing. The total
casing volume is determined by the thickness and the outer width. The radius of the stainless steel
casing is calculated from the following equation:
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Where:

7+« NCell

R, = Radius of Assembly Casing Zone

AW = Assembly Outside Width
thick = Thickness of Casing

R3=\J D) w2 AW shick))+R?

Equation 7-10

If the sample is located at an axial height in which the control rod is inserted, then the model
includes the absorber rods. In this model, the absorber rod unit cell is centralized with a surrounding
homogenized fuel and moderator zone and surrounding assembly casing. The radii for the first two
zones are the radii for the absorber rod, with corresponding absorber and cladding material. The
third zone is the moderator surrounding the absorber rod and the radius is calculated with Equation

7-7.

The radii for the surrounding homogenized fuel and moderator, and the surrounding assembly casing
are determined using the same Equations 7-9 and 7-10, respectively. However, the calculation of
‘x” 1s different in that the equations for the fuel to moderator ratio and the central unit cell moderator
volume are slightly altered, as shown below in equations 7-11 and 7-12.

(NFR)(—)(POD)*

L
4

F .
va Equation 7-11
(NFR)IRP?-(2)(CODY |+ (NA)IRP?-(- AOD?)+[RP?)
Where: ‘ )
" NA = Number of Absorber Rods
AQOD = Absorber Rod Outer Diameter
C’UCMV=RP2—(§)(AOD)2 Equation 7-12
Table 7-1. Calculation of Fuel Unit Cell per Guide Tube Unit Cell
Centralized FM CUCMYV, cm? FV, cm? MV, cm? X
Region
Empty Unit Cell 0.6186 1.6978 0.6390 0.9457 19.4545
Absorber Rod 0.6415 0.9108 0.6390 0.9457 18.0337
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Table 7-2. Path B Model Dimensions

Empty Unit Cell Absorber Rod
Radius, cm Compdsition Radius, cm Composition
R, 0.735 1 Moderator 0.4573 Absorber
R, 3.3248 Fuel/Mod. 0.5005 $S-304
R, 3.3353 SS-304 0.7351 Moderator
R, NA NA 3.2076 Fuel/Mod.
R, NA NA 3.2177 : SS-304

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 found in Tables 4-5 and
4-6. The boron and moderator density fractions are determined by dividing the cycle, or period,
value by the value specified in data block 4, using the following command options: ‘bfrac=" for
boron fraction, and ‘h2ofrac=" for the moderator density fraction. The fuel temperatures were
provided as an average over both cycles and therefore the option to specify the cycle specific
temperature is not used. :

Light elements and their effective weight, in kg per assembly, are entered in data block 10. Table
4-9 provides a generic set of light elements and their weights, in kg per MTU. Since the fuel length
is altered so that there is 1 MTU per assembly the use of light elements with weights of kg per MTU
is appropriate. .

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

7.6  Comparison of Calculated and Measured Concentrations

Comparisons of corresponding calculated and measured concentrations are performed on a percent
difference basis. The difference between the measured and the calculated value is divided by the
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. :
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Measured concentrations presented in Table 4-10 have units of mg of isotope per g of U, while
calculated concentrations presented in Table 7-3 have units of g of isotope per Metric Ton of U.
Therefore, the measured concentrations must be multiplied by 10° to obtain similar units. Percent
differences are presented in Table 7-4. '

7.7 Results

SAS2H predicted isotopic concentrations are presented in Table 7-3. The calculated concentrations
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 module. Results
of the comparison, in the form of percent differences, are presented in Table 7-4.
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Table 7-3. Calculated concentrations ( g/MTU)

Assembly 509-104 509-032 509-032 509-032 509-069 509-069 509-069
Mi1 Ell Ell Ell Ell Ell Ell
Location 7 4 7 9 1 2 4
Bumhp, 12.042 15.377 15.898 11.529 12.859 20.602 23.718
GWdId/MTU
By 2.69E4 1.77E4 1.73E4 2.03E4 1.99E4 1.51E4 1.29E4
»u 2.46E3 2.62E3 2.68E3 2.15E3 2.27E3 3.09E3 3.41E3
By 9.52E5 9.56E5 9.56ES 9.59ES 9.58E5 9.52E5 9.49E5
»Pu 4.45E3 5.25E3 5.24E3 4.37E3 4.71E3 5.93E3 6.22E3
Hpy 6.77E2 1.11E3 1.14E3 7.53E2 8.68E2 1.51E3 1.78E3
#ipy 3.06E2 5.82E2 5.98E2 3.38E2 3.94E2 8.39E2 1.03E3
Hipy 2.72E1 8.26E1 8.86E1 3.52E1 4.55E1 1.62E2 2.40E2
*Am - - - - . 2.32E1 4.04E1
Assembly 509-069 509-069 509-069 509-069 509-069 509-069 509-069
Ell ES ES L11 LIl LS LS
Location 7 4 7 4 7 4 7
Burnup, 24304 23.867 24.548 23.928 24.362 24.330 24.313
GWdI/MTU '
wy 1.25E4 1.28E4 1.24E4 1.28E4 1.25E4 1.26E4 1.25E4
By 3.46E3 3.42E3 3.47E3 3.42E3 3.46E3 3.45E3 3.46E3
By 9.49ES 9.49E5 9.48ES 9.49E5 9.49E5 9.48ES5 9.49ES
Py 6.16E3 6.23E3 6.18E3 6.24E3 6.16E3 6.27E3 6.16E3
#py 1.80E3 1.79E3 1.82E3 1.79E3 1.81E3 1.82E3 1.80E3
Hpy 1.04E3 1.04E3 | 1.05E3 1.04E3 1.04E3 1.06E3 1.04E3
Upy 2.52E2 243E2 2.58E2 2.45E2 2.53E2 2.55E2 2.52E2
Am 4.26E1 - 4 41El 4.16E1 4.30E1 - -
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Table 7-4. Percent Difference Between Measured and Calculated [(C/M-1)*100

Assembly 509-104 509-032 509-032 509-032 509-069 509-069 509-069
M1l Ell Ell Ell Ell Ell Ell
Location 7 4 7 9 1 2 | 4
Burnup, 12.042 15.377 15.898 11.529 12.859 20.602 '23.718
GWA/MTU
BsYy 1.05 2.43 4.15 0.64 2.26 5.15 3.37
By -10.09 -1.55 -2.15 -14.07 -7.46 -6.84 -5.54
By 007 0.02 0.02 -0.05 -0.07 0.02 -0.03
»py -2.97 -0.30 0.1 -1.09 2.84 3.04 5.51
py -5.51 -0.72 0.26 -2.84 333 -0.66 142
“ipy -11.94 -5.21 -3.24 -8.40 -1.50 -5.20 0.00
uipy -13.24 -4.38 -6.61 -7.44 -1.09 -5.81 -1.44
®WAm - - - - - -3.09 -10.88
Assembly 509-069 509-069 509-069 509-069 509-069 509-069 509-069
Ell ES ES L11 L11 L5 L5
Location 7 4 7 4 7 7 4 7
Burnup, 24.304 23.867 24.548 23.928 24.362 24330 24313
GWdIMTU
By 1.21 -0.85 1.56 -0.16 2.04 -2.85 1.54
By -4.89 -2.84 -1.98 -8.87 -0.14 20.61 -3.05
By -0.02 -0.02 -0.03 0.05 0.08 -0.06 0.19
®py 148 4.71 3.34 2.97 2.75 3.47 3.18
uopy -1.37 1.70 1.96 0.00 0.00 2.82 0.56
uipy -1.89 -0.95 -0.47 -0.95 -1.42 0.00 -1.89
u2py -2.14 1.25 1.57 -0.81 -2.32 451 .0.80
“Am -7.07 - -4.44 -6.56 1.25 - -
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8. Conclusions

The accuracy in which the SAS2H module is able to predict isotopic concentrations is indicated by
the percent differences presented in Table 7-4. Inspection of such results reveals that the code has
a tendency to under-predict 2*U. Percent differences from this analysis are compared with results
from Reference 5.6, 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. However, since there is a significant difference in the Path B
model from Reference 5.5 and the model contained within, it cannot be determined what is
responsible for the differences between calculated concentrations.

The assumption of a 10 day cooling time does not significantly effect isotopic concentrations. Since
the concentration of 2°Pu is over-predicted for only some samples, it cannot be conclusively
determined whether the assumed cooling time is inappropriate. However, the effects of such a short
cooling time are minimal in comparison to the approximations of operating parameters. -

The SAS2H code normally predicts isotopic concentrations as a radial assembly average; however,
measurements are performed on individual pellet samples. Therefore, local pellet conditions are
modeled as closely as possible in this analysis so that a more realistic pellet composition can be
determined. However, approximations made to obtain local pellet conditions will influence the
calculated isotopic concentrations. ’

In general, the SAS2H module of SCALE does well in predicting isotopic concentrations for samples
from Trino Vercelles, using the methodology presented. The majority of calculated concentrations
are close to the measured concentrations; however, more detailed operating data are expected to
improve the accuracy of the calculated concentrations in relation to the corresponding measurements.
It is recommended that future analyses use more detailed data if possible.
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9. Attachments

Attachment I includes 14 pages and contains the input files used in the modeling of the Trino
Vercelles samples. A description of the parameters contained within the input files is found in
Sections 7.1 through 7.5.

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

. echo of the SAS2H input deck,
. time/date stamp for when the SAS2H depletion calculation was performed,

. the output extraction of information pertinent to the Radiochemical Assay evaluations
from the final ORIGEN calculation of the SAS2H depletion calculation.
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t04m11h7.input

=sas2h  parm=skipshipdata

trino vercellese pwr, 509-104, rod m11 7, 12.042 gwd/mtu, June 97

" mixtures of fuel-pin-unit-cell:

44group latticecell

uo2 1 den=10.079 1 1001
92234 0.035 92235 3.897 92236 0.018 92238 96.050 end
kr-83 101-20 1001 end
kr-85 101-20 1001 end
y-89 101-20 1001 end
sr-90 10 1-20 1001 end
2zr-93 10 1-20 1001 end
zr-94 10 1-20 1001 end
zr-95 10 1-20 1001 end
nb-94 101-20 1001 end
mo-95 10 1-20 1001 end
1c-99 10 1-20 1001 end
ru-101 10 1-20 1001 end
ru-106 1 0 1-20 1001 end
rh-103 1 0 1-20 1001 end
rh-105 10 1-20 1001 end
pd-105 10 1-20 1001 end
pd-108 1 0 1-20 1001 end
ag-109 1 0 1-20 1001 end
sb-124 10 1-20 1001 end
xe-131 10 1-20 100! end
xe-132101-20 1001 end
xe-13510 1-20 1001 end
xe-136 10 1-20 1001 end
cs-134 1 0 1-20 100! end
cs5-135 10 1-20 1001 end
cs-137 10 1-20 1001 end
ba-136 1 0 1-20 1001 end
1a-139 1 0 1-20 1001 end
pr-141 10 1-20 1001 end
pr-143 10 1-20 1001 end
ce-144 1 0 1-20 1001 end
nd-143 1 0 1-20 1001 end
nd-1451 0 1-20 1001 end
nd-147 1 0 1-20 1001 end
pm-147 10 1-20 1001 end
pm-148 10 1-20 1001 end
sm-147 10 1-20 1001 end
sm-149 1 0 1-20 1001 end
sm-150 1 0 1-20 1001 end
sm-151 10 [-20 1001 end
sm-152 10 1-20 1001 end
eu-153 10 [-20 1001 end
eu-154 10 1-20 1001 end
eu-155 10 1-20 1001 end
gd-15510 1-20 1001 end

55304 21570 end

h20 3 den=0.7795 1 543 end
arbm-bormod 0.7795 1 10 0 5000 100 3 1175.0e-6 543 end

" 1175 ppm boron (wt) in moderator

' fuel-pin-cell geometry:
squarepitch 1.303 090201 3 0.9786 2 end

Page I-1 of 14

assembly and cycle parameters:

npin/assm=214 fuelnght=823.10 ncycles=3 nlibvcyc=5
printlevel=5 lightel=9 inplevel=2 numztotal=3 end
30.7351 500 3.3248 2 3.3353

power=10.390 burn=226 down=86 end
power=16.138 bum=263 down=51 bfrac=0.7234 end
power=18.663 bum=292 down=10 bfrac=0.2766 end
0135 cr59 mn 033

fe 13.0 c00.075 ni 9.9

zr221.0nb0.71 sn 3.6



Attachment I: B00000000-01717-0200-00142 REV 00

t32e11h4.input

=sas2h parm=skipshipdata

trino vercellese pwr, 509-032, rod el ], level 4, 15.377 gwd/mtu, June 97

mixtures of fuel-pin-unit-cell:

'
v
v
i

44group larticecell

]

uo2 1 den=10.079 1 1015

92234 0.028 92235 3.13 92236 0.014 92238 96.828 end

kr-83 101-20 1015 end
kr-85 101-20 1015 end
y-89 101-20 1015 end
sr-90 101-20 1015 end
zr-93 10 1-20 1015 end
zr-94 10 1-20 1015 end
zr-95 10 1-20 1015 end
nb-94 10 1-20 1015 end
mo-95 10 1-20 1015 end
tc-99 10 1-20 1015 end
ru-101 10 1-20 1015 end
ru-106 10 1-20 1015 end
rh-103 1 0 1-20 1015 end
rh-105 1 0 1-20 1015 end
pd-105 10 1-20 1015 end
pd-108 1 0 1-20 1015 end
ag-109 1 0 1-20 1015 end
sb-124 10 1-20 1015 end
xe-131 10 1-20 1015 end
xe-132 1 0 1-20 1015 end
xe-135101-20 1015 end
xe-136 1 0 1-20 1015 end
cs-134 10 1-20 1015 end
cs-135101-20 1015 end
cs-137 10 1-20 1015 end
ba-136 10 1-20 1015 end
la-139 1 0 1-20 1015 end
pr-141 10 1-20 1015 end
pr-143 10 1-20 1015 end
ce-144 10 1-20 1015 end
nd-143 10 1-20 1015 end
nd-145 1 0 1-20 1015 end
nd-147 10 1-20 1015 end
pm-147 10 1-20 1015 end
pm-148 10 1-20 1015 end
sm-147 10 1-20 1015 end
sm-149 10 1-20 1015 end
sm-150101-20 1015 end
sm-151 10 1-20 1015 end
sm-152 10 1-20 1015 end
eu-153 10 1-20 1015 end
eu-154 10 1-20 1015 end
eu-155101-20 1015 end
gd-155101-20 1015 end

ss304 21 570 end

h2o0 3 den=0.7554 1 557 end

arbm-bormod 0.7554 1 1005000 100 3 1175.0e-6 557 end

" 1175 ppm boron (wt) in moderator at start (Ist segment)

end comp

v
v

fuel-pin-cell geometry:

Page I-2 of 14

squarepitch 1.303 0.90201 3 0.9786 2 end

assembly and cycle parameters:
npinfassm=214 fuelnght=823.10 ncycles=3 nlib/cyc=5
printlevel=5 lightel=9 inplevel=2 numztotal=3 end
30.7351 500 3.3248 2 3.3353
power=13.268 burn=226 down=86 end
power=20.607 bum=263 down=51 bfrac=0.7234 end
power=23.831 bun=292 down=10 bfrac=0.2766 end
0135 cr59 mn 0.33
fe 13.0 c00.075 ni 9.9
zw221.0nb0.71 sn 3.6



Attachment I: B00000000-01717-0200-00142 REV 00 Page I-3 of 14

t32e11h7.input ’ L
=sas?h  parm=skipshipdata 'squarepnch 1.303 0.90201 3 0.9786 2 end

trino vercellese pwr, 509-032, rod el1 7, 15.898 gwd/mtu, June 97

: ______ assembly and cycle parameters:

. mixtures of fuel-pin-unit-cell npin/assm=214 fuelnght=823.10 ncycles=3 nlib/cyc=5
4 Jatticecell printlevel=5 lightel=9 inplevel=2 numziotal=3 end
,group fatticece 30.7351 500 3.3248 2 3.3353

power=13.717 bum=226 down=86 end
power=21.309 burn=263 down=51 bfrac=0.7234 end
power=24.639 burn=292 down=10 bfrac=0.2766 end
0135 ¢cr59 mn 033

v

uo2 1 den=10.079 1 1001

92234 0.028 92235 3.13 92236 0.014 92238 96.828 end fe 13.0 ¢ 0.075 ni 9.9 R
kr-83 101-20 1001 end zr221.0nb 0.71 sn 3.6
kr-85 101-20 1001 end , ’ ’ ’
y-89 101-20 1001 end e e e
sr-90 101-20 1001 end ' LTI
zr-93 10 1-20 1001 end '
zr-94 10 1-20 1001 end
zr-95 10 1-20 1001 end
nb-94 10 1-20 1001 end
mo-95 10 1-20 1001 end
1c-99 10 1-20 1001 end
ru-101 1 0 [-20 1001 end
ru-106 1 0 1-20 1001 end
th-103 1 0 1-20 1001 end
rh-105 1 0 1-20 1001 end
pd-105101-20 1001 end
pd-108 1 0 1-20 1001 end
ag-109 1 0 1-20 1001 end
sb-124 1 0 1-20 1001 end
xe-131 10 1-20 1001 end
xe-132 1 0 1-20 1001 end
xe-135101-20 1001 end
xe-136 1 0 1-20 1001 end
cs-134 10 1-20 1001 end
cs-135101-20 100) end
cs-137 1 0 1-20 100! end
ba-136 1 0 1-20 1001 end
la-139 1 0 1-20 1001 end
pr-141 10 1-20 1001 end
pr-143 10 1-20 1001 end
ce-144 1 0 1-20 1001 end
nd-143 10 1-20 1001 end
nd-145101-20 1001 end
nd-147 1 0 1-20 1001 end
pm-147 1 0 1-20 1001 end
pm-148 10 1-20 1001 end
sm-147 1 0 1-20 1001 end
sm-149 10 1-20 1001 end
sm-150 10 1-20 1001 end
sm-151 10 1-20 1001 end
sm-15210 1-20 1001 end
eu-153 10 1-20 1001 end
eu-154 10 1-20 1001 end
eu-15510 1-20 1001 end
gd-155101-20 1001 end

55304 21570 end

h2o0 3 den=0.7795 1 543 end
arbm-bormod 0.7795 1 1 0 0 5000 100 3 1175.0e-6 543 end

" 1175 ppm boron (wt) in moderator

end comp

v

fuel-pin-cell geometry:



Attachment I: B00000000-01717-0200-00142 REV 00 Page 14 of 14

t32e1l 1h9.input squarepitch 1.303 0.90201 3 0.9786 2 end

=sas2h  parm=skipshipdata .
trino vercellese pwr, 509-032, rod e11 9, 11.529 gwd/mtu, June 97 '

assembly and cycle parameters:

' mixtures of fuel-pin-unit-cell:

v

npin/assm=214 fuelnght=823.10 ncycles=3 nlib/cyc=5
printlevel=5 lightel=9 inplevel=2 numztotal=3 end
s4group Tatticecell 30.7351 500 3.3248 2 3.3353

s power=9.947 bum=226 down=86 end

uo2 1den=10.079 1 927

92234 0.028 92235 3.13 92236 0.014 92238 96.828 end

kr-83 10 1-20927 end
kr-85 101-20927 end
y-89 101-20927 end

power=15.451 bum=263 down=51 bfrac=0.7234 end
power=17.868 burn=292 down=10 bfrac=0.2766 end
0135 cr59 mn 0.33
fe 13.0 c0 0.075 ni 9.9
@ 221.0nb0.71 sn 3.6

51-90 10 1-20927 end .
zr-93 10 1-20 927 end
zZr-94 10 1-20927 end
2r-95 10 1-20927 end
nb-94 10 1-20 927 end
mo-95 101-20927 end
tc-99 101-20927 end
ru-101 10 1-20 927 end
ru-106 1 0 1-20 927 end
rh-103 1 0 1-20 927 end
th-105 10 1-20 927 end
pd-1051 0 1-20 927 end
pd-108 1 0 1-20 927 end
ag-109 10 1-20 927 end
sb-124 1 0 1-20 927 end
xe-131 10 1-20 927 end
xe-132 1 0 1-20 927 end
xe-135101-20927 end
xe-136 1 0 1-20 927 end
cs-134 10 1-20 927 end
cs-1351 0 1-20 927 end
cs-137 10 1-20 927 end
ba-136 10 1-20 927 end
la-139 10 1-20 927 end
pr-141 10 1-20 927 end
pr-143 10 1-20 927 end
ce-144 1 0 1-20 927 end
nd-143 10 1-20 927 end
nd-14510 1-20 927 end
nd-147 1 0 [-20 927 end
pm-147 1 0 1-20 927 end
pm-148 1 0 1-20 927 end
sm-147 10 1-20 927 end
sm-149 10 1-20 927 end
sm-150 10 1-20 927 end
sm-151 1 0 1-20 927 end
sm-152 1 0 1-20 927 end
eu-153 10 1-20927 end
eu-154 10 1-20 927 end
eu-155101-20927 end
gd-155101-20927 end

55304 2 1570 end

h20 3 den=0.7885 | 537 end
arbm-bormod 0.7885 1 100 5000 100 3 1175.0e-6 537 end

' 1175 ppm boron (wt) in moderator

end comp

fuel-pin-cell geometry:



Attachment I: B00000000-01717-0200-00142 REV 00 Page I-5 of 14

t69e11h1 input " 1175 ppm boron (wt) in moderator at start (1st segment)
=sas2h  parm=skipshipdata . e

trino vercellese pwr, 509-069, rod e11, level 1, 12.859 gwd/mtu, June 97 .

: ’ end comp

' mixtures of fuel-pin-unit-cell: ST

uo2 1den=10.079 1915 ,
92234 0.028 92235 3.13 92236 0.014 92238 96.828 end .
kr-83 101-20915 end .

rh-103 1 0 1-20 915 end
rh-10510 1-20 915 end
pd-105101-20915 end
pd-108 1 0 1-20 915 end
ag-109 10 1-20 915 end
sb-124 10 1-20915 end
xe-131 10 1-20 915 end
xe-132101-20915 end
xe-135101-20915 end
xe-136 1 0 1-20 915 end
cs-134 1 0 1-20 915 end

cs-135101-20915 end
cs-137 10 1-20915 end
ba-136 10 1-20 915 end
pr-141 1 0 1-20 915 end

pr-143 10 1-20915 end

- 1a-139101-20915 end

ce-144 1 0 1-20 915 end
nd-143 10 1-20915 end
nd-145101-20 915 end
nd-147 1 0 1-20 915 end
pm-147 10 1-20 915 end

pm-148 1 0 1-20 915 end .
sm-147 10 1-20 915 end fe 13.0 c00.075 ni 9.9

sm-149 10 120915 end ,H210mb0T1 sn 3.6

sm-150 10 1-20 915 end .

sm-151101-20 915 end , T
sm-152 10 1-20 915 end ’

eu-153101-20915 end
eu-154 10 1-20915 end
eu-155101-20915 end
gd-155101-20 915 end

k-85 10 1-20915 end assembly and cycle parameters: i
y-8990 } 8 :ggg:g cng npinfassm=214 fuelnght=823.10 ncycles=4 nlib/cyc=5
:93 10 1-20 915 :: d printlevel=5 lightel=9 inplevel=2 numztotal=5 mxrepeats=0
§ ) end

"'gg } 8 :'gg g}: °"g . 40,4573 20.5005 30.7351 500 3.2076 2 32177

Z;M 10120915 ee" y 40.4573 20.5005 3 0.7351 500 3.2076 2 3.2177

no- 95 101.20915 n p 40.4573 20.5005 3 0.7351 500 3.2076 2 3.2177

:‘c‘cgg 101.20915 e::; 404573 20.5005 30.7351 500 3.2076 2 3.2177
10110 120915 ond 40.4573 20.5005 3 0.7351 500 3.2076 2 3.2177

1u-106 10 1-20 915 end . 30.4573 30.5005 3 0.7351 500 3.3248 2 3.3353

30.4573 30.5005 30.7351 500 3.3248 2 3.3353
30.4573 30.5005 30.7351 500 3.3248 2 3.3353
30.4573 30.5005 3 0.7351 500 3.3248 2 3.3353
30.4573 30.5005 30.7351 500 3.3248 2 3.3353

304573 30.5005 30.7351 500 3.3248 2 3.3353
304573 30.5005 30.7351 500 3.3248 2 3.3353
30.4573 30.5005 30.7351 500 3.3248 2 3.3353
30.4573 30.5005 30.7351 500 3.3248 2 3.3353
30.4573 30.5005 30.7351 500 3.3248 2 3.3353

304573 30.5005 30.7351 500 3.3248 2 3.3353
30.4573 30.5005 30.7351 500 3.3248 2 3.3353’
30.4573 30.5005 30.7351 500 3.3248 2 3.3353
30.4573 30.5005 30.7351 500 3.3248 2 3.3353
30.4573 30.5005 30.7351 500 3.3248 2 3.3353
power=7.148 bum=226 down=86 end .
power=11.101 burn=263 down=51 bfrac=0.7234 end
power=12.840 burn=292 down=1117 bfrac=0.2766 end
power=10.997 bum=416 down=10 bfrac=0.5532
h2ofrac=1.026 end . -
0135 cr59 mn 033

55304 21 570 end

h2o 3den=0.7365 1 563 end
arbm-bormod 0.7365 1 1 0 0 5000 100 3 1175.0e-6 563 end

arbm-ag 10.159 110147000 1004 0.80 563 end
arbm-in 10.159 110 1 49000 1004 0.15 563 end
arbm-cd 10.159800 1 :

48108 0.8548110 12.21 48111 12.63 48112 24.02

48113 12.27 48114 29.11 48601 1-20 48116 7.72

40.05 563 end



Attachment I: B0O0000000-01717-0200-00142 REV 00 Page I-6 of 14

t69¢11h2.input end comp
=sas2h parm=skipshipdata
trino vercellese pwr, 509-069, rod e11, level 2, 20.602 gwd/mtu, June 97

44group latticecell ,TTTTTTTT T
uo2 1 den=10.079 1968 .

92234 0.028 92235 3.13 92236 0.014 92238 96.828 end .
kr-83 101-20 968 end
kr-85 10 1-20968 end.
y-89 10 1-20968 end

assembly and cycle parameters:

npinassm=214 fuelnght=823.10 ncycles=4 nlib/cyc=5
printevel=5 lightel=9 inplevel=2 numztotal=5 mxrepeats=0

end
o | 120968 end 40.4573 20.5005 3 0.7351 500 3.2076 2 3.2177
A i 92: °“j 40.4573 20.5005 3 0.7351 500 3.2076 2 3.2177
"3‘; ; 8 }‘§8 gss o 40.4573 205005 30.7351 500 3.2076 2 3.2177
504 101.20 968 ond 40.4573 20.5005 307351 500 3.2076 2 3.2177
mo-95 10 1-20 968 end 40.4573 20.5005 30.7351 500 3.2076 2 3.2177
:c-9l9 1110011-2;)095338 endd 304573 30.5005 30.7351 500 3.3248 2 3.3353
,’3:,36 101.20 968 ond : 30.4573 30.5005 3 0.7351 500 3.3248 2 3.3353
th-103 10 1.20 968 end 304573 30.5005 30.7351 500 3.3248 2 3.3353
th-105 1 0 1-20 968 end 304573 30.5005 307351 500 3.3248 2 3.3353
pd-105 1 0 1-20 968 end ’ '30.4573 30.5005 30.7351 500 3.3248 2 3.3353
P 1 10 568 end 304573 30.5005 30.7351 500 3.3248 2 3.3353

ag-109 1 0 1-20 968 end
sb-124 10 1-20 968 end
xe-131101-20 968 end
xe-132 10 1-20 968 end
xe-135101-20968 end
xe-136 1 0 1-20 968 end
cs-134 10 1-20 968 end

304573 30.5005 30.7351 500 3.3248 2 3.3353
30.4573 30.5005 30.7351 500 3.3248 2 3.3353
30.4573 30.5005 30.7351 500 3.3248 2 3.3353
30.4573 30.5005 30.7351 500 3.3248 2 3.3353

30.4573 30.5005 3 0.7351 500 3.3248 2 3.3353
304573 30.5005 30.7351 500 3.3248 2 3.3353
10 130 00 e 30.4573 30.5005 30.7351 500 3.3248 2 3.3353
b 136 10 120 968 oo 30.4573 30.5005 30.7351 500 3.3248 2 3.3353
1139 10 120 968 end 30.4573 30.5005 30.7351 500 3.3248 2 3.3353
pr-];“ 101-20 968 end power=11.452 burn=226 down=86 end

143 10 1-20 968 end power=17.786 bum=263 down=51 bfrac=0.7234 end
pr-1a. power=20.571 bun=292 down=1117 bfrac=0.2766 end

f\z-]li‘; ll (()) 11_22(()) 9966% Z:(nji power=17.619 bum=416 down=10 bfrac=0.5532
h2ofrac=1.025 end

nd-145 1 0 1-20 968 end

nd-147 10120968 end o135 er3.9 mn 0.33
pm-147 10 1-20 968 end fe 13.0 c00.075 ni 9.9
pm-148 10 1-20 968 end ,H22100b0.71 sn 3.6

sm-147 1 0 1-20 968 end

sm-149 1 0 1-20 968 end R
sm-150 10 1-20 968 end
sm-151 10 1-20 968 end
sm-152 10 1-20 968 end
eu-153101-20 968 end
eu-154 10 1-20 968 end
eu-15510 1-20 968 end
gd-155101-20 968 end

ss304 21 570 end

h20 3 den=0.7407 | 561 end
arbm-bormod 0.7407 1 1 00 5000 1003 1175.0e-6 561 end

arbm-ag 10.159 110147000 1004 0.80 56! end
arbm-in 10.1591 10 149000 1004 0.15 561 end
arbm-cd 10.159800 1

48108 0.854811012.21 48111 12.63 48112 24.02
48113 12.27 48114 29.11 48601 1-20 48116 7.72

40.05 561 end

" 1175 ppm boron (wt) in moderator at start (1st segment)



Attachment I: B00000000-01717-0200-00142 REV 00

t69e11h4.input

=sas?h parm=skipshipdata
trino vercellese pwr, 509-069, rod el1, level 4, 23.718 gwd/mtu, June

97

44group latticecell

v

uo2 1den=10.079 11015

92234 0.028 92235 3.13 92236 0.014 92238 96.828 end

kr-83 101-20 1015 end
kr-85 10 1-20 1015 end
y-89 101-201015 end
sr-90 101-20 1015 end
zr-93 10 1-20 1015 end
zr-94 10 1-20 1015 end
zr-95 10 1-20 1015 end
nb-94 10 1-20 1015 end
mo-95 10 1-20 1015 end
tc-99 101-20 1015 end

Page I-7 of 14

' fuel-pin-cell geometry:

squarepitch 1.303 0.90201 3 0.9786 2 end

assembly and cycle parameters:
npin/assm=214 fuelnght=823.10 ncycles=4
nlib/cyc=5
printlevel=5 lightel=9 inplevel=2 numztotal=3 end
3 0.7351 500 3.3248 2 3.3353

power=13.184 burn=226 down=86 end
power=20.476 burn=263 down=51 bfrac=0.7234
end -
power=23.683 burn=292 down=1117 bfrac=0.2766 -
end :

power=20.283 burn=416 down=10 bfrac=0.5532
h2ofrac=1.023 end

0135 59 mn 0.33

fe 13.0 ¢0 0.075 ni 9.9

zr 221.0nb 0.71 sn 3.6

ru-101 10 1-20 1015 end ,
ru-106 1 0 1-20 1015 end
rh-103 1 0 1-20 1015 end
rh-10510 1-20 1015 end
pd-105101-20 1015 end
pd-108 1 0 1-20 1015 end
ag-10910 1-20 1015 end
8b-124 10 1-20 1015 end
xe-1311 0 1-20 1015 end
xe-132101-20 1015 end -
xe-1351 0 1-20 1015 end
xe-136 1 0 1-20 1015 end
cs-134101-20 1015 end
cs-135101-20 1015 end
¢s-1371 0 1-20 1015 end
ba-136 1 0 1-20 1015 end
1a-139101-20 1015 end
pr-141101-20 1015 end
pr-143101-20 1015 end
ce-144 10 1-20 1015 end
nd-143 10 1-20 1015 end
nd-1451 0 1-20 1015 end
nd-147 10 1-20 1015 end
pm-147 1 01-20 1015 end
pm-148 1 0 1-20 1015 end
sm-147 10 1-20 1015 end
sm-149101-20 1015 end
sm-15010 1-20 1015 end
sm-15110 1-20 1015 end
sm-152 10 1-20 1015 end
eu-153 1 01-20 1015 end
eu-154 10 1-20 1015 end
eu-15510 1-20 1015 end
gd-155101-20 1015 end

88304 21 570 end

h20 3 den=0.7554 1 553 end
arbm-bormod 0.7554 11 0 0 5000 100 3 1175.0e-6 553 end

'1175 ppm boron (wt) in moderator at start (1st segment)

end comp

................ Ae e e s anee.



Attachment I: BO0O000000-01717-0200-00142 REV 00

t69e11h7.input
=sas2h parm=skipshipdata
trino vercellese pwr, 509-069, rod el1, level 7, 24.304 gwd/mtu, June 97

44group latticecell

uo2 1 den=10.079 1 1001
92234 0.028 92235 3.13 92236 0.014 92238 96.828 end
kr-83 10 1-20 1001 end
kr-85 10 1-20 1001 end
y-89 10 1-20 1001 end
sr-90 10 1-20 1001 end
zr-93 10 1-20 100! end
zr-94 10 1-20 1001 end
zr-95 101-20 100] end
nb-94 10 1-20 1001 end
mo-95 10 1-20 1001 end
tc-99 10 1-20 1001 end
ru-101 1 0 1-20 1001 end
ru-106 1 0 1-20 1001 end
th-103 1 0 1-20 1001 end
rh-1051 0 1-20 1001 end
pd-1051 0 1-20 1001 end
pd-108 1 0 1-20 1001 end
ag-109 1 0 1-20 1001 end
sb-124 10 1-20 1001 end
xe-131 10 1-20 1001 end
xe-132 10 1-20 1001 end
xe-135 10 1-20 1001 end
xe-136 10 1-20 1001 end
cs-134 10 1-20 1001 end
cs-135101-20 1001 end
cs-137 10 1-20 1001 end
ba-136 1 0 1-20 1001 end
1a-139 10 1-20 1001 end
pr-141 1 0 1-20 1001 end
pr-143 1 0 1-20 1001 end
ce-144 10 1-20 1001 end
nd-143 1 0 1-20 1001 end
nd-145 1 0 1-20 1001 end
nd-147 1 0 1-20 1001 end
pm-147 10 1-20 1001 end
pm-148 1 0 1-20 1001 end
sm-147 10 1-20 1001 end
sm-149 10 1-20 1001 end
sm-150 10 1-20 1001 end
sm-151 10 1-20 1001 end
sm-152 1 0 1-20 1001 end
eu-153 10 1-20 1001 end
eu-154 1 0 1-20 1001 end
eu-155101-20 1001 end
gd-15510 1-20 1001 end

ss304 21 570 end

h20 3 den=0.7795 1 540 end
arbm-bormod 0.7795 1 1 0 0 5000 100 3 1175.0e-6 540 end

" 1175 ppm boron (wt) in moderator at start (Ist segment)

fuel-pin-cell geometry:

Page 1-8 of 14

v

squarepitch 1.303 0.90201 3 0.9786 2 end

assemnbly and cycle parameters:

npin/assm=214 fuelnght=823.10 ncycles=4 nlib/cyc=5
printlevel=5 lightel=9 inplevel=2 numziotal=3 end
30.7351 500 3.3248 2 3.3353
power=13.509 burn=226 down=86 end
power=20.982 burn=263 down=51 bfrac=0.7234 end
power=24.268 bum=292 down=1117 bfrac=0.2766 end
power=20.785 bum=416 down=10 bfrac=0.5532
h2ofrac=1.020 end . . .

0135 ¢cr59 mn 0.33

fe 13.0 c00.075 ni 9.9

zwr221.0nb0.71 sn 3.6 .



Attachment I: B00000000-01717-0200-00142 REV 00

t69e5h4.input

=sas2h parm=skipshipdata

trino vercellese pwr, 509-069, rod €5, level 4, 23.867 gwd/mtu, June 97

v

mixtures of fuel-pin-unit-cell:

44group latticecell

uo2 1 den=10.079 1 1015
92234 0.028 92235 3.13 92236 0.014 92238 96.828 end
kr-83 101-20 1015 end
kr-85 101-20 1015 end
y-89 101-20 1015 end
sr-90 10 1-20 1015 end
2r-93 101-20 1015 end
2r-94 10 1-20 1015 end
zr-95 10 1-20 1015 end
nb-94 10 1-20 1015 end
mo-95 10 1-20 1015 end
tc-99 10 1-20 1015 end
ru-101 1 0 1-20 1015 end
ru-106 10 1-20 1015 end
rh-103 10 1-20 1015 end
rh-105 1 0 1-20 1015 end
pd-105101-20 1015 end
pd-108 1 0 1-20 1015 end
ag-109 10 1-20 1015 end
. sb-124 10 1-20 1015 end
xe-131 1 0 1-20 1015 end
xe-132101-20 1015 end
xe-13510 1-20 1015 end
xe-136 10 1-20 1015 end
cs-134 10 1-20 1015 end
cs-1351 0 1-20 1015 end
cs-137 1 0 1-20 1015 end
ba-136 1 0 1-20 1015 end
1a-139 10 1-20 1015 end
pr-141 1 0 1-20 1015 end
pr-143 1 0 1-20 1015 end
ce-144 10 1-20 1015 end
nd-143 10 1-20 1015 end
nd-145101-20 1015 end
nd-147 10 1-20 1015 end
pm-147 10 1-20 1015 end
pm-148 1 0 1-20 1015 end
sm-147 10 1-20 1015 end
sm-149 1 0 1-20 1015 end
sm-150 10 1-20 I015 end
sm-151101-20 1015 end
sm-152 10 1-20 1015 end
eu-153 10 1-20 1015 end
eu-154 10 1-20 1015 end
eu-155101-20 1015 end
gd-155101-20 1015 end

ss304 21 570 end

h2o0 3 den=0.7554 1 553 end

arbm-bormod 0.7554 1100 5000 100 3 1175.0e-6 553 end

" 1175 ppm boron (wt) in moderator at start (Ist segment)

" fuel-pin-cell geometry:

T

squarepitch 1.303 0.90201 3 0.9786 2 end

Page I-9 of 14

' assembly and cycle parameters:

npin/assm=214 fuelnght=823.10 ncycles=4 nlib/cyc=5
printlevel=5 lightel=9 inplevel=2 numztotal=3 end
30.7351 500 3.3248 2 3.3353
power=13.266 burn=226 down=86 end
power=20.605 burn=263 down=51 bfrac=0.7234 end
power=23.832 burn=292 down=1117 bfrac=0.2766 end
power=20.411 bum=416 down=10 bfrac=0.5532
h2ofrac=1.023 end

0135 cr59 mn 033

fe 13.0 co0.075 ni 9.9

zr221.0nb0.71 sn 3.6



Attachment I: B00000000-01717-0200-00142 REV 00

t69e5h7.‘input
=sas2h  parm=skipshipdata

trino vercellese pwr, 509-069, rod 5, level 7, 24.548 gwd/mtu, June 97

mixtures of fuel-pin-unit-cell:

v

44group latticecell

uo2 1den=10.079 1 1001
92234 0.028 92235 3.13 92236 0.014 92238 96.828 end

kr-83 101-20 1001 end

kr-85 10 1-20 1001 end

y-89 101-20 1001 end

s1-90 10 1-20 1001 end

zr-93 10 1-20 1001 end

zr-94 10 1-20 1001 end

zr-95 10 1-20 1001 end

nb-94 101-20 1001 end
mo-95 10 1-20 1001 end
tc-99 10 1-20 1001 end

ru-101 1 0 1-20 1001 end
ru-106 1 0 1-20 1001 end
rh-103 1 0 1-20 1001 end
rh-105 1 0 1-20 1001 end
pd-105 10 1-20 1001 end
pd-108 1 0 1-20 1001 end
ag-109 10 1-20 1001 end
sb-124 1 0 1-20 1001 end
xe-131 10 1-20 100! end
xe-132 10 1-20 1001 end
xe-135 10 1-20 1001 end
xe-136 1 0 1-20 1001 end
cs-134 10 1-20 1001 end
cs-13510 1-20 1001 end
cs-137 10 1-20 1001 end
ba-136 10 1-20 1001 end
1a-1391 0 1-20 1001 end

pr-141 1 0 1-20 1001 end

pr-143 1 0 1-20 1001 end

ce-144 1 0 1-20 1001 end
nd-143 10 1-20 1001 end
nd-145101-20 1001 end
nd-147 1 0 1-20 1001 end
pm-147 10 1-20 1001 end
pm-148 1 0 1-20 1001 end
sm-147 10 1-20 1001 end
sm-149 10 1-20 1001 end
sm-150 10 1-20 1001 end
sm-15110 1-20 1001 end
sm-152 1 0 1-20 1001 end
eu-153 10 1-20 1001 end
eu-154 10 1-20 1001 end
eu-155 10 1-20 1001 end
gd-155101-20 1001 end

55304 21 570 end

h20 3 den=0.7795 1 540 end

arbm-bormod 0.7795 1 100 5000 100 3 1175.0e-6 540 end

" 1175 ppm boron (wt) in moderator at start (1st segment)

fuel-pin-cell geometry:
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squarepitch 1303 0.90201 3 0.9786 2 end

assembly and cycle parameters:

npin/assm=214 fuelnght=823.10 ncycles=4 nlib/cyc=5
printlevel=$ lightel=9 inplevel=2 numziotal=3 end
30.7351 500 3.3248 2 3.3353 ’
power=13.645 burn=226 down=86 end
power=21.193 burn=263 down=5! bfrac=0.7234 end
power=24.512 bum=292 down=1117 bfrac=0.2766 end
power=20.993 bum=416 down=10 bfrac=0.5532
h2ofrac=1.020 end

0135 cr59 mn 033

fe 13.0 c0 0.075 ni 9.9

zr221.0nb 0.71 sn 3.6



Attachment I: B00000000-01717-0200-00142 REV 00

t6911 1h4.input

=sas2h  parm=skipshipdata

trino vercellese pwr, 509-069, rod 111, level 4, 23.928 gwd/muu, June 97

44group latticecell
uo2 1den=10.079 1 1015
92234 0.028 92235 3.13 92236 0.014 92238 96.828 end
kr-83 101-20 1001 end
kr-85 10 1-20 100! end
y-89 101-20 1001 end
sr-90 10 1-20 1001 end
zr-93 101-20 1001 end
2zr-94 [0 1-20 1001 end
2r-95 10 1-20 1001 end
nb-94 10 1-20 1001 end
mo-95 10 1-20 1001 end
tc-99 10 1-20 1001 end
ru-101 10 [-20 1001 end
ru-106 1 0 1-20 1001 end
rh-103 1 0 1-20 1001 end
th-105 1 0 1-20 1001 end
pd-105101-20 1001 end
pd-108 1 0 1-20 1001 end
ag-109 10 1-20 1001 end
sb-124 10 1-20 1001 end
xe-131 10 1-20 100! end
xe-132 10 1-20 1001 end
xe-135101-20 1001 end
xe-136 10 1-20 1001 end
cs-134 10 1-20 1001 end
cs-1351 0 1-20 1001 end
cs-137 10 1-20 100} end
ba-136 1 0 1-20 1001 end
la-139 1 0 1-20 1001 end
pr-14110 1-20 1001 end
~ pr-143101-20 1001 end
ce-144 10 1-20 1001 end
nd-143 10 1-20 1001 end
nd-1451 0 1-20 100] end
nd-147 10 1-20 100] end
pm-147 10 1-20 1001 end
pm-148 1 0 1-20 1001 end
sm-147 1 0 1-20 1001 end
sm-149 10 1-20 1001 end
sm-150 10 1-20 1001 end
sm-151 10 [-20 1001 end
sm-152101-20 1001 end
eu-153 10 1-20 1001 end
eu-154 10 1-20 1001 end
eu-155 10 1-20 1001 end
gd-15510 1-20 1001 end

ss304 21 570 end

h20 3 den=0.7554 1 553 end
arbm-bormod 0.7554 1 10 0 5000 100 3 1175.0e-6 553 end

" 1175 ppm boron (wt) in moderator at start (1st segment)

fuel-pin-cell geometry:

Page I-11 of 14

v

squarepitch 1303 0.90201 3 0.9786 2 end

assembly and cycle parameters:

npin/assm=214 fuelnght=823.10 ncycles=4 nlib/cyc=5
printlevel=5 lightel=9 inplevel=2 numziotal=3 end
30.7351 500 3.3248 2 3.3353

power=13.300 bum=226 down=86 end

power=20.657 bum=263 down=51 bfrac=0.7234 end
power=23.893 bum=292 down=1117 bfrac=0.2766 end
power=20.463 burn=416 down=10 bfrac=0.5532
h2ofrac=1.023 end

0135 ¢cr59 mn 0.33
fe 13.0 c0 0.075 ni 9.9
z—r221.0nb0.71 sn 3.6



Attachment I: BO0000000-01717-0200-00142 REV 00

t69111h7.input
sas2h  parm=skipshipdata
trino vercellese pwr, 509-069, rod 111, level 7, 24.362 gwd/mtu, June 97

mixtures of fuel-pin-unit-cell:

44group latticecell

uo2 1den=10.079 1 1001
92234 0.028 92235 3.13 92236 0.014 92238 96.828 end
kr-83 101-20 1001 end
kr-85 10 1-20 1001 end
y-89 101-20 1001 end
sr-90 10 1-20 1001 end
zr-93 10 1-20 1001 end
zr-94 10 1-20 1001 end
zr-95 101-20 1001 end
nb-94 10 1-20 1001 end
mo-95 10 1-20 1001 end
tc-99 10 1-20 1001 end
ru-f0I 10 1-20 1001 end
ru-106 1 0 1-20 1001 end
rh-103 1 0 1-20 1001 end
rh-10510 1-20 1001 end
pd-105 10 1-20 1001 end
pd-108 1 0 1-20 1001 end
ag-109 1 0 1-20 1001 end
sb-124 1 0 1-20 1001 end
xe-131 10 1-20 100] end
xe-132 10 1-20 1001 end
xe-135 10 1-20 1001 end
xe-136 1 0 1-20 1001 end
cs-134 10 1-20 1001 end
cs-13510 1-20 1001 end
cs-137 10 1-20 1001 end
ba-136 1 0 1-20 1001 end
1a-139 10 1-20 1001 end
pr-141101-20 1001 end
pr-143 10 1-20 1001 end
ce-144 1 0 1-20 1001 end
nd-143 10 1-20 1001 end
nd-145 10 1-20 1001 end
nd-147 1 0 1-20 1001 end
pm-147 1 0 1-20 1001 end
pm-148 10 1-20 1001 end
sm-147 1 0 1-20 1001 end
sm-149 1 0 1-20 1001 end
sm-150 10 1-20 1001 end
sm-151 10 1-20 1001 end
sm-152 10 1-20 1001 end
eu-153 10 1-20 1001 end
eu-154 10 1-20 1001 end
eu-15510 1-20 1001 end
gd-155101-20 1001 end

ss304 21 570 end

h20 3 den=0.7795 1 540 end
arbm-bormod 0.77951 1 0 0 5000 100 3 1175.0e-6 540 end

" 1175 ppm boron (wt) in moderator at start (1st segment)

fuel-pin—cell geometry:

Page I-12of 14

squarepitch 1.303 0.90201 3 0.9786 2 end

assembly and cycle parameters:

npin/assm=214 fuelnght=823.10 ncycles=4 nlib/cyc=5
printlevel=5 lightel=9 inplevel=2 numztotal=3 end
30.7351 500 3.3248 2 3.3353

power=13.542 burn=226 down=86 end
power=21.032 bun=263 down=51 bfrac=0.7234 end
power=24.326 bum=292 down=1117 bfrac=0.2766 end
power=20.834 bum=416 down=10 bfrac=0.5532
h2ofrac=1.020 end

0135 cor59 mn 033

fe 13.0 c00.075 ni 9.9

zr221.0nb0.71 sn 3.6



Attachment I: B00000000-01717-0200-00142 REV 00

t6915h4.input
=sas?h  parm=skipshipdata
tnno vercellese pwr, 509-069, rod 15, level 4, 24.330 gwd/mtu, June 97

mixtures of fuel-pin-unit-cell:

v

44group latticecell

v

uo2 1den=10.079 11015
92234 0.028 92235 3.13 92236 0.014 92238 96.828 end
kr-83 101-20 1015 end
kr-85 101-20 1015 end
y-89 101-20 1015 end
sr-90 101-20 1015 end
zr-93 101-20 1015 end
2r-94 10 1-20 1015 end
zr-95 10 1-20 1015 end
nb-94 10 1-20 1015 end
mo-95 10 1-20 1015 end
tc-99 10 1-20 1015 end
ru-101 1 0 1-20 1015 end
ru-106 1 0 1-20 1015 end
rh-103 10 1-20 1015 end
rh-105 1 0 1-20 1015 end
pd-105 10 1-20 1015 end
pd-108 10 1-20 1015 end
ag-109 10 1-20 1015 end
sb-124 10 1-20 1015 end
xe-131 10 1-20 1015 end
xe-132 10 1-20 1015 end
xe-135 10 1-20 1015 end
xe-136 10 1-20 1015 end
cs-134 1 0 1-20 1015 end
cs-135101-20 1015 end
cs-137101-20 1015 end
ba-136 10 1-20 1015 end
1a-139 10 1-20 1015 end
pr-141 1 0 1-20 1015 end
pr-143 10 1-20 1015 end
ce-144 10 1-20 1015 end
nd-143 10 1-20 1015 end
nd-145 10 [-20 1015 end
nd-147 10 1-20 1015 end
pm-147 10 ]1-20 1015 end
pm-148 1 0 1-20 1015 end
sm-147 10 1-20 1015 end
sm-149 10 1-20 1015 end
sm-150 10 1-20 1015 end
sm-151101-20 1015 end
sm-152 10 1-20 1015 end
eu-153 10 1-20 1015 end
eu-154 10 1-20 1015 end
eu-155101-20 1015 end
gd-155 10 1-20 1015 end

ss304 21 570 end

h20 3 den=0.7554 1 553 end
arbm-bormod 0.7554 1 100 5000 100 3 1175.0e-6 553 end

" 1175 ppm boron (wt) in moderator at start (Ist segment)

fuel-pin-cell geometry:
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squarepitch 1.303 0.90201 3 0.9786 2 end

" assembly and cycle parameters:

npin/assm=214 fuelnght=823.10 ncycles=4 nlib/cyc=5
printlevel=5 lightel=9 inplevel=2 numztotal=3 end
30.7351 500 3.3248 2 3.3353

power=13.524 bum=226 down=86 end
power=21.004 burn=263 down=51 bfrac=0.7234 end
power=24.294 bun=292 down=1117 bfrac=0.2766 end
power=20.807 burn=416 down=10 bfrac=0.5532
h2ofrac=1.023 end

0135 cr59 mn 033

fe 13.0 c0 0.075 ni 9.9

zr221.0nb 0.71 sn 3.6



Attachment I: B00000000-01717-0200-00142 REV 00

t6915h7.input

=sas2h  parm=skipshipdata

trino vercellese pwr, 509-069, rod 15, level 7, 24.313 gwd/mtu, June 97

mixtures of fuel-pin-unit-cell:

44group latticecell

uo2 1den=10.079 1 1001
92234 0.028 92235 3.13 92236 0.014 92238 96.828 end
kr-83 101-20 1001 end
kr-85 10 1-20 1001 end
y-89 101-20 1001 end
sr-90 101-20 1001 end
zr-93 10 1-20 1001 end
zr-94 101-20 1001 end
zr-95 10 1-20 1001 end
nb-94 10 1-20 1001 end
mo-95 10 1-20 1001 end
tc-99 10 1-20 1001 end
nu-101 10 1-20 1001 end
ru-106 1 0 1-20 1001 end
rh-103 10 1-20 1001 end
rh-10510 1-20 1001 end
pd-105 1 0 1-20 1001 end
pd-108 1 0 1-20 1001 end
ag-109 1 0 1-20 1001 end
sb-124 10 1-20 1001 end
xe-131 10 1-20 1001 end
xe-132 10 1-20 1001 end
xe-135 10 1-20 1001 end
xe-136 10 1-20 1001 end
cs-134 10 1-20 1001 end
cs-135 10 1-20 1001 end
cs-137 1 0 1-20 1001 end
ba-136 1 0 1-20 100! end
la-139 10 1-20 1001 end
pr-141 10 1-20 1001 end
pr-143 10 1-20 1001 end
ce-144 10 1-20 1001 end
nd-143 10 1-20 1001 end
nd-14510 1-20 1001 end
nd-147 10 1-20 1001 end
pm-147 10 1-20 1001 end
pm-148 10 1-20 1001 end
sm-147 [ 0 1-20 1001 end
sm-149 10 1-20 1001 end
sm-150 10 1-20 1001 end
sm-151 10 1-20 1001 end
sm-152 10 1-20 1001 end
eu-153101-20 1001 end
eu-154 10 1-20 1001 end
eu-155101-20 1001 end
gd-155101-20 1001 end

ss304 21 570 end

h20 3den=0.7795 1 540 end
arbm-bormod 0.7795 1 10 0 5000 100 3 1175.0e-6 540 end

' 1175 ppm boron (wt) in moderator at start (Ist segment)

fuel-pin-cell geometry:

Page I-14 of 14

squarepitch 1.303 0.90201 3 0.9786 2 end

assembly and cycle parameters:

npinfassm=214 fuelnght=823.10 ncycles=4 nlib/cyc=5
printlevel=5 lightel=9 inplevel=2 numztotal=3 end
30.7351 500 3.3248 2 3.3353
power=13.514 bum=226 down=86 end
power=20.990 burn=263 down=51 bfrac=0.7234 end
power=24.277 bun=292 down=1117 bfrac=0.2766 end
power=20.792 burn=416  down=10 bfrac=0.5532
h2ofrac=1.020 end . . .
0135 cr59 mn 0.33
fe 13.0 c0 0.075 ni 9.9
zr221.0nb 0.71 sn 36



Attachment II: B0O0000000-01717-0200-00142 REV 00

t04m11h7.sum
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SCALB4.) Bulletin Board

Welcome to SCALE-4.3.

module sas2h will be called

trino vercellese pwr, 509-104, rod mll 7, 12.042 gwd/mtu,

v mixtures of fuel-pin-unit-cell:

dd4group latticecell

uoz 1 den=10.079 1 1001

92234 0.035 92235 3.897 92236 0.018 92238 %6.050
kr-83 1 0 1-20 1001 end
xr-85 1 0 1-20 1001 end
y-89 10 1-20 1001 end
sr-90 1 0 1-20 1001 end
zr-93 1 0 1-20 1001 end
zr-94 1 0 1-20 1001 end
zr-95 1 0 1-20 1001 end
nb-%4 1 0 1-20 1001 end
mo-95 1 0 1-20 1001 end
tc-99 1 0 1-20 1001 end
ru-101 1 0 1-20 1001 end
ru-106 1 0 1-20 1001 end
rh-103 1 0 1-20 1001 end
rh-105 1 0 1-20 1001 end
pd-105 1 0 1-20 1001 end
pd-108 1 0 1-20 1001 end
ag-109 1 0 1-20 1001 end
sb-124 1 0 1-20 1001 end
xe-131 1 0 1-20 1001 end
xe-132 1 0 1-20 1001 end
xe-135 1 0 1-20 1001 end
xe-136 1 0 1-20 1001 end
cs-134 1 0 1-20 1001 end
cs-135 1 0 1-20 1001 end
cs-137 1 0 1-20 1001 end
ba-136 1 0 1-20 1001 end
la-139 1 0 1-20 1001 end
pr-141 1 0 1-20 1001 end
pr-1d43 1 0 1-20 1001 end
ce-144 1 0 1-20 1001 end
nd-143 1 0 1-20 1001 end
nd-145 1 0 1-20 1001 end
nd-147 1 0 1-20 1001 end
pm-147 1 0 1-20 1001 end
pm-148 1.0 1-20 1001 end
sm-147 1 0 1-20 1001 end
sm-149 1 0 1-20 1001 end
sm-150 1 0 1-20 1001 end
sm-151 1 0 1-20 1001 end
sm-152 1 0 1-20 1001 end
eu-153 1 0 1-20 1001 end
eu-154 1 0 1-20 1001 end
eu-155 1 0 1-20 1001 end

10

gd-155 1-20 1001 end
ss304 2 1 570 end

h2o 3 den=0.7795 1 543

end
arbm-bormod 0.7795 1 1 0 0 5000 100 3 1175.0e-6 543

end

E5SSS555855 aa aa ESSSS558888 2222222222222

.

I L T e e e R R A L L R R TR R A L AR A A Al

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

June 397

end
¢ 1175 ppm boron (wt) in moderator
end comp
' fuel -pin-cell geometry:
squarepitch 1.303 0.9020 1 3 0.9786 2 end
. assembly and cycle parameters:
npin/assm=214 fuelnght=823.10 ncycles=3 nlib/cycas5
printlevel=5 lightel=9 inplevel=2 numztotal=3l end
3 0.7351 500 3.3248 2 3.3353
power=10.390 burn=226 down=86 end
power=16.138 burn=263 down=51 bfrac=0.7234 end
power=z18.663 burn=252 down=10 bfrac=0.2766 end
o 135 cr 5.9 mn 0.33
fe 13.0 co 0.075 ni 9.9
zr 221.0 nb 0.71 sn 3.6
858855588835 aaaaaaaaa 55538888888 22222222222 hh hh
SS555858558888 aaaasaaaaaa 8888585668858 2222222222222 hh hh
ss S8 aa aa ss 55 22 hh hh
5B aa aa 88 22 hh hh
58 aa aa ss 22 hh hh
5385355555888 BAAAAAAAAAAAA  SSB558555585S 22 hhhhhhhhhhhhh
885558555555 aaasaaaaaaaaa 5588855353858 hhhhhhhhhhhhh
85 as aa 33 22 hh hh
38 aa aa ss 22 hh hh
8s ss aa aa 1] 8BS 22 hh hh
5535558358888 aa aa  sS55$SS5SS588SSS 2222222222222 hh hh
hh hh
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Attachment II: B00000000-01717-0200-00142 REV 00 Page II-2 of 42

0
nn nn  iiididdiidig cccecceceee hh hh 00000000000 11
nnn nn iiiidifididig cecececcecccee hh hh 0000000000000 11
nnnn nn ii cc cc hh hh oo (] 11
m nn nn ii cc hh hh 00 oa 11
m  nn nn ii cc hh hh o0 oo 11
nn m nn ii cc hhhhhhhhhhhhh o0 oo 11
et nan nn ii cc hhbhhhhhhhhhh oo oo 11
nn nn nn ii cc hh hh oo oo 11
nn nn nn ii cc hh hh oo oo 11
nn nann ii cc cc  hh hh oo co 11
nn nnn  iididdiidiidd ccececcccccee bh hh  ooooococoocoo 1111111111111
nn nn  iiiiddidididiii ccecececoccee hh hh 00000000000 1111111111111
[+] .
0000000 7777777777717 77 33333233333 11 7/ 99999959999 1717777177777
000000000 7777771777777 12 3333333333333 111 /7 9999393993999 1777777717777
00 00 77 77 ’ a3 33 1111 124 99 99 77 77
00 00 77 /7 33 11 17 99 99 77
00 00 77 144 33 11 77 99 99 77
00 00 77 77 333 11 77 9999995999999 77
00 a0 7 /7 333 11 124 959995999995 17
00 a0 7 7/ 33 11 i 99 77
[+]0} 00 77 77 33 11 /7 99 -1
0 [1+] 77 124 13 33 11 7/ 77
000000000 77 124 3333333333333 11111113 77 9999999999999 77
0000000 77 124 33333333333 11111111 /1 999939399959 77
0
11 0000000 44 666666666666 33333333333 0000000
111 000000000 444 6666666666666 3333333333303 000000000
1111 00 00 33 4444 66 HH 33 33 00 4]
11 00 00 44 44 66 33 00 00
11 00 00 HE 4 U 66 LR i3 00 06
11 00 [«]4] 44 - 44 666666666666 333 o0 00
11 00 00 “u 44 6666666666666 3313 1] 00
11 00 00 HE 444444444444 66 HE 33 00 00
11 00 00" 4444844444848444 66 66 33 00 00
11 oo 00 : 4« 66 66 : .33 00 00
11111111 000000000 44 6666666666666 3333333333333 000004000
11111111 0000000 44 66666666666 33333333333 0000000
1
0 BBSSSSSSES8 ceeoeeceeece aasaaaaaaa 11 eeseccececcee
sSS55BE58E888  ccccccoocecee anaaaaaaaaa 11 esecceeceesce
ss 58 ¢¢ cc  aa aa 11 ee
ss ce aa aa 11 ee
ss Tc aa aa 11 ee
S85593885888S cc aaaaaaaaaaaaa 11 eececeeee
EE58SSS58888 cc aaaaaaasaaaaa 11 eeseccese
S5 cc aa az 11 ee
55 cc aa aa 11 e
88 88 cC cc  aa aa 11 ee
- ESB5EG8555888 eecoceccecceee aa aa 1111111111111 eeeececceeeee
85835585588 ccececeececee aa aa 1111111111111 eeceeseecececeee
LR AR AR AR AR S R R R A R e e e e R R e R R R R R Y R R RIS E S E T RES X 3
I R L R LR R R e N Y T T I T I
222 s 2 R R X R R R R R R R R R R e R R Y R R RS S )
vresn anses
reeee program verification information veees
reeee
il code system: scale version: 4.3
anwes annwe
R R R R I TN
EE AR R R R AR R A L e R R R I R R TRy B
ERRRE ) LA AR S
s crenn
it program: sas2
reeaw
bl creation date: 03/07/97
ven
e library: /opt/neut/Scaled.3/bin
cenes
aneae i
waven this is not a scale configuration controlled code
aneae
raha jobname: nichol
anenn
b date of execution: 07/31/97
Y
eerss 7 time of execution: 10:46:30
seres
reeew wennn
LA AAAS SRR R Ry s Rl S s e e e R R R S X R T
A AR AR RS R AR R S R 2 2 S R A X R R R R R R R R P R R T Y )
LA R AR A A A A R R R A e R S T T E RS R 2
1
0
[ nuclide concentrations, grams
basis sgingle reactor assembly
initial 1B-18 @
o 16 1.35B+05 1.35E+0S
total 3.90B+05 3.90E+05
nuclide concentrations, grams
basis ssingle reactor assembly
initial 1E-18 &
u2id 3.50BE+02 3.50B+02
u235 3.90B+04 3.90BE+04
u2l6  1.80E+02 1.80E+02
u238 9.60E+05 9.60E+0S
total 1.00B+06 1.00E+06
[\] basis =
0 initial 11.3 d 22.6 d 33.8 & 45.2 d 45.2 d
0 initial 11.3 4 22.6 d 33.94 45.2 4 45.2 d <
0 nuclide concentrations, grams

basis =gingle reactor assembly
initial 1.74 3.34d 5.0d 6.74d 8.3d 10.0 @



Attachment II:
o 16 1.35B+05

0
initial
mo 95 4.96B+00
tc 99 2.65E-06

0
initial
total 3.908+08
initial
u233 1.55E-03
u234  2.94B+02
u2l5 2.69E+04
u2l6 2. 46E+03
u238  9.52pE+05
np237 1.20B+02
pu2lé 6.30E-05
pu2lg 1.35B+01
pu2ls 1.358+01
pu23s  4.41B+03
pu240 6.77B+02
pu24dl 3.07B+02
pu2d2 2.72E+01
am241 7.63E+00
am242m 1.22E-01
am243 1.89E+00
total 9.878+05

4]

0
initial
mo 95 2.44E+02

0
initial
tc 39 3.17E+02
tc 99m 1.60E-01
rulll 2.82E+02
rhl03 1.68E+02
rh103m 2.02E-02
agl0y 1.80B+01

0
initial

0
injtial
ndld43  3.86E+02
ndl4s 2,82E+02
smld7 3.19g+01
smld9 2.78E+00
smi30  9.43B+01
sml51 1.22e+01

0
inivial
eul51 3.29E-02
sml52 4.74B+01
eul53 2.59E+01
gdi55  2.04E-02
total 1.25B+04

B00000000-01717-0200-00142 REV 00

1.35E+05

1.7 4
.3BE+00
.67E-06

N

1.7d
3.90B+05

1.7 d
.558-03
.94E+02
.69E+04d
.46B+03
.52B+05
.21B+02
-32E-0S
.35BE+01
.35B+01
.43E+03
.77E+02
07B+02
72B+01
.70B+00
.22B-01
90E+00
.87EB+05

Nt IR WO s Oy D NN

1.7 a
17B+02
.15e-01
.82E+02
69E+02
96E-02
B1E+01

RN W

1.74

1.7 d
.87E+02
.82E+02
.21B+01
.02B+00
.43B+01
.23B+01

HOWWNW

1.7 a4
.33E-02
.74E+01
.60E+01
.11B-02
.25B+04

NS W

1.358+05 1.

3.34d
4.95E+00
2.68E-06

3.34
.30E+05

w

3.3 d
.55E-03
-94E+02
.69E+04
.46E+03
.52B+05
L21B+02
.32E-05
.36E+01
.36B+01
_43E+03
.T7B+02
.07E+D2
.72B+01
.77B+00
.228-01
.90E+00
.87E+05

O IR O bt O WD R NN e

3.34d
45E+02

~N

334
.18E+02
.55B-02
.82E+02
.69E+02
.90B-02
.81E+01

[Py Ty

3.34d

3.3 4d
.88E+02
.82E+02
.228+01
.16E+00
.43B+01
.23E+01

oW W

3.34d
.37E-02
.T4E+01
.61E+01
.19E-02
.25B+04

TN

o

D IOV O - O N N w

[¥]

[ Yy~

Fowwnw

BNN W

358+05 1.35B+05 1.35B+05 1.35B+05
nuclide concentrations, grams

basis =single reactor assembly
5.0d 6.7d 8.3 4 10.0 4

.01E+00 5.03B+00 5.04B+00 5.06E+00
.69E-06 2.69E-06 2.70BE-06 2.70E-06

nuclide concentrations, grams
basis =single reactor assembly
5.0d 6.74d §.3d 10.0 &

.90B+05 3.90B+05 3.30B+05 3.90E+0S

ruclide concentrations, grams
basis =single reactor assembly
5.0d 6.74d 8.3 4 10.0 4

.558-03 1.558-03 1.55E-03 1.55E-03
.94B+02 2.94E+02 2.94E+02 2.94E+02
.69B+D4  2.69E+04 2.69B+04 2.69E+04
L46B+03  2.46B+03 2.46E+03 2.46E+03
.52B+05 9.52E+05 '9.52B+05 9.52B+05
.22B+02 1.22E+02 1.22B+02 1.22E+02
.31B-05 6.31B-05 6.30B-05 6.29B-05
.36B+01 1.36E+01 1.36B+01 1.36B+01
.36B+01 1.36B+01 1.36B+01 1 .36B+01
.44E+03 4.44E+0) 4.45B+03 4 .45B+03
LT778402 6.T7TE+02 6.77B+02 6.77E+02
.06E+02 3.06E+02 3.06B+02 3.06B+02
.72B+01 2.72B+01 2.72B+01 2.72E+01
.83E+00 7.90B+00 7.97E+00 8.04B+00
.22B-01 1.22g-01 1.22B-01 1.22B-01
.30B+00 1.30E+00 1.50E+00 1.90B+00
.87B+05 9.87B+05 9.87B+05 9.87E+05

element concentrations, grams
nuclide concentrations, grams

basis =single reactor assembly
5.0d 6.74d 8.1 d 10.0 4

L46E+02 2.47E+02 2.48B+02 2.48E+02

nuclide concentrations, grams
basis =single reactor assembly
$.04 74 34 10.0 d

.18B+02 3.1BE+02 3.18E+02 1.19E+02

.96B-02 3.25B-02 2.14E-02 1.40E-02
.82B+02 2.82B+02 2.82B+02 2.B2E+02
L70E+02 1.71P+02 1.71P+02 1.728+02
.85E-02 1.79E-02 1.74R-02 1.69E-02
.81E+01 1.81B+01 1.81B+01 1.81R+01

nuclide concentrations, grams

basis s=single reactor assembly

5.0 4 6.7d 8.3 4d 10.0 4
miclide concentrations, grams

basis ssingle reactor assembly

5.0 d 74 .34 10.0 4
.90B+02 3.91B+02

.89E+02 3.90B+02 3

.B2B+02 2.82E+02 2.82R+02 2.B2E+02
.23E+01 3.24E+01 3.26B+01 3.27B+01
L24E+00 3.29B+00 3.32E+00 3.338B+00
.43B+01 9.43E+01 9.43E+01 5.43E+01
L23E+01 1.23B+01 1.23E+01 1.23E+01

nuclide concentrations, grams
basis =single reactor assembly
.04 74 8.3 4d 10.0 4

.42B-02 3.46E-02 3.50B-02 3.55E-02
.T4E+01 4.74B+01 4.74B+01 4{.74E+01
.61B+01 2.61E+01 2.61B+01 2 61E+01
27E-02 2.35e-02 2.42B-02 2.50B-02
.25B+04 1.25B+04 1.25E+04 1.25B+04
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SCALER4.3 Bulletin Board
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.
.
.
. Welcome to SCALE-4.3.
.
.
I'.."'...".l‘.."'..Q"'"Q’.'.0""'."""'.".'.Q."""Q"'Q'"""....Q.

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

-  module sas2h will be called
trino vercellese pwr, 509-032, rod ell, level {4, 15.377 gwd/mtu, June 97

' mixtures of fuel-pin-unit-cell:

44group latticecell

uoZ2 1 den=10.079 1 1013
92234 0.028 92235 3.13 92236 0.014 92238 96.828 end
end

xr-83 1 0 1-20 1015

kr-85 1 0 1-20 1015 end
y-89 10 1-20 1015 end
sr-90 1 0 1-20 1015 end
zr-93 1 0 1-20 1015 end
zr-94 1 0 1-20 1015 end
zr-95 1 0 1-20 1015 end
nb-94 1 0 1-20 1015 end
mo-95 1 0 1-20 1015 end
tc-99 1 0 1-20 1015 end
ru-101 1 0 1-20 1015 end
ru-106 1 0 1-20 1015 end
rh-103 1 0 1-20 1015 end
rh-105 1 0 1-20 1015 end
pd-105 1 0 1-20 1015 end
pd-108 1 0 1-20 1015 end
ag-109 1 0 1-20 1015 end
sb-124 1 0 1-20 1015 end
xe-131 1 0 1-20 1015 end
xe-132 1 0 1-20 1015 end
xe-135 1 0 1-20 1015 end
xe-136 1 0 1-20 1015 end
cs-134 1 0 1-20 1015 end
¢s-135 1 0 1-20 1015 end
cs-137 1 0 1-20 1015 end
ba-136 1 0 1-20 1015 end
1a-139 1 0 1-20 1015 end
pr-141 1 0 1-20 1015 end
pr-143 1 0 1-20 1015 end
ce-144 1 0 1-20 1015 " end
nd-143 1 0 1-20 1015 end
nd-145 1 0 1-20 1015 end
nd-147 1 0 1-20 1015 end
pm-147 1 0 1-20 1015 end
pm-148 1 0 1-20 1015 end
sm-147 1 0 1-20 1015 end
sm-149 1 0 1-20 1015 end
sm-150 1 0 1-20 1015 end
sm-151 1 0 1-20 1015 end
sm-152 1 0 1-20 1015 end
eu-153 1 0 1-20 1015 end
eu-154 1 0 1-20 1015 end
eu-155 1 0 1-20 1015 end
gd-155 1 0 1-20 1015 end

1 570 end

55304 2

h2o 3 den=0.7554 1 557 end
arbm-bormod 0.7554 1 1 0 0 5000 100 3 1175.0e-6 557 end

1175 ppm boron (wt) in moderator at start {lst segment)

' fuel-pin-cell geometry:

squarepitch 1.303 0.9020 1 3 0.9786 2 end

assembly and cycle parameters:

npin/assm=214 fuelnght=823.10 ncycles=3 nlib/cyc=5

printlevel=5 lightel=9 inplevel=2 numztotal=] end
3 0.7351 500 3.3248 2 3.3353
power=13 .268 burn=226 down=86 end

power=20.607 burn=263 down=Sl bfrac=0.7234 end
power=23.831 burn=292 down=10 bfrac=0.2766 end
, ©o 135 er 5.9 mn 0.33
fe 13.0 c¢o 0.075 ni 9.9
zr 221.0 nb 0.71 sn 1.6

1 55555858668 aaaaaaaaa 88sSS 22222222222 hh hh
E555555858858 aaaaaaaaaaa 5858585868386 2222222222222 hh hh
8s 8  aa aa ss BB 22 22  hh hh
ss aa aa ss 22 hh hh
s aa aa ss 22 hh hh
5598558959889 aAaananaaaaaaa 5585585888888S 22 hhhhhhhhhhhhh

SSS535885588 asaaanaaaaaaa 8833888838836 22 hhhhhhhhhhhhh
ss aa aa s 22 hh hh
8s aa aa ss 22 hh hh

1] ss aa aa ss ss 22 hh hh
BESSSSS8SS8SSE  aa as  SsssssssSssSsss 2222222222222 hh hh
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S5555S85858 aa aa 2222222222222 hh hh
0
nn nn  djddiddiddidd ceceececeeee hh hh 00000000000 11
nnn nn  iiiddddiidid cceceececcecee hh hh  000000O000000O 11
nnnn nn ii cc ¢c  hh hh oo oo 11
nn nn nn ii ec hh hh oo oo 11
nn nn nn ii ce hh hh oo oo 11
nn nn nn ii ce hhhhhhhhhhhhh 00 co 11
nn nn nn ii cc hhhhhhhhhhhhh 00 oo 11
nn nn  nn ii cc hh hh oo oo 11
nn nn an ii cc hh hh oo oo 11
m nnnn i cc ¢cc  hh hh oo oo 11
nn nnn  iiidiifdiiidi cceeccececceece . hh hh ooooocoooooooo 1111111111111
nn mm {iiiiddididd ccececceccee hh hh 00000000000 1111111111111
0
0000000 7717777777777 /7 33333333333 11 /7 99999999999 7777717711717777
000000000 771717171777777 /7 3333333333333 111 7/ 9999999999998 777777777777
77 77 33 33 1111 /7 99 99 7”7 77
00 00 77 I24 33 11 144 99 99 77
00 00 ” /7 33 11 7 99 99 77
00 00 77 144 333 ) 11 7/ 9999999959999 77
00 00 77 /7 333 11 1’7 993999999999 2”7
00 00 77 /" 33 11 7/ 95 - ki
00 00 77 4 33 11 77 99 77
[+14] 00 77 1/ 33 33 11 77 99 . 7
000000000 77 144 3333333333333 11111111 /7 9999999593999 77
0000000 77 77 33333333333 11111111 124 9599995995939 17
[+]
11 11 0000000 11 0000000 33333333333
111 111 000000000 111 000000000 3333333333313
1111 1111 1] 00 1111 HE [+ 00 33 33
11 11 00 00 11 00 00 33
11 11 00 00 11 00 00 33
11 11 00 00 11 00 00 333
11 11 00 00 11 00 00 333
11 11 00 00 11 00 00 33
11 11 00 00 11 00 00 33
11 11 00 00 11 T oo 00 3
11111111 11111111 000000000 11111111 000000000 3333333333333
11111111 11111111 0000000 11111111 0000000 33333333333
1
0 FYFEELEEREET] ccececeeeeee aaaaasaaa 1 eeeceeeeeceee
SS55555558858 ccecceeceeeeee aaaaaasaasa 11 eeeecceeseeee
13 ss cc cc  aa aa 11 ee
(1] cc aa aa 11 ee
55 cc aa aa 11 ee
555385558888 ce aaaaaaaaaaaaa 11 ececceeee
BS5BSBES8SSS ce aaaaaaaaaaaaa 11 eeeeeecene
88 cc aa aa 11 ee
s ec aa aa 11 ee
- 55 1] ce cc aa aa 11 ee
ccccocceceece as aa 1111111111111 eececceceeecee
cecee aa as 1111111111111 eeeeccecceees
LA R R AR R R R R R R A R e e E F R R R Y X )
(A E 222222 2 R X R R S R 2 2 R R R R R e R R R s R R R R R Y TS R R R Y Y
LA 2SS SRR 2 A2 N R I R R Y R RNy
TRERA . (22221
bl program verification information i
wewew
code system: scale version: 4.3 b
annen rens
LA X R A A R R R R R R R R R R R e S Y R R RS R R R
LR XA 222 2 R R e Y Y R S )
errnn vanwe
resns venan
program: sas2 N b
. .
creation date: 03/07/97 treee
“rnen
library: /opt/neut/Scaled.3/bin b
senae
LER X R
this is not a scale configuration controlled code anar
- (22X X1
jobname: nichol sanwe
LA X2 X
date of execution: 07/31/%7 hAAAAd
reewn
time of execution: 11:01:03 b
senen
aaeen sanan
AR R R R R AR R R R A A e ey e R Y Y Y S S R R R ]
LA A R R R R R R R R R R ST Y (222 2R AR ER)
LA AR R AR R AR R R R R L R R Y R T T Y
1
o
Q) =~ - = = ¢ = = ¢t e e e e e e e e .= . e .-
0 nuclide concentrations, grams
basis =gingle reactor assembly
initial 1B-18 d
o 16 1.35B+05 1.35E+05
total 3.90B+05 3.90B+05
0 nuclide concentrations, grams
basis =Bingle reactor assembly
initial 1E-18 4
uz3d 2.80B+02 2.B0E+02
u235 3.13B+04 3.13E+04
u23b6 1.40E+02 1.40E+02
u238 9.68E+05 9.68E+0S
total 1.00B+06 1.00E+06
0 basis =
0 initial 11.3 4 22.6 d 33.94d 45.2 4 45.2 4
0 ipitial 11.3 4 22.6 4 33.9 4 45.2 4 45.2 4
] nuclide concentrations, grams



Attachment II:
initial
o 16 1.35B+05

0
initial
mo 95 7.11E+00
tc 39 7.76E-06
) initial
total 3.90B+05
initial
u23l 1.51p-03
u234 2.17B+02
u23s 1.778+04
u2ié 2.62E+03
u2lg 9.56E+05
np237 1.74E+02
pu23é 1.31E-04
pu2lB 2.B0B+01
pu2ls 2.80E+01
pu239 5.15B+03
pu240 1.11B+03
puz2dl 5.83E+02
pu2d2 8.26E+01
am241 1.45E+01
am242m 2.67B-01
am243 8.53E+00
total 9.84E+05

0

0
initial

0
initial
mo 95 3.00B+02
tc 99 3.95E+02
tc 99m 2.02E-01
rulldl 3.61E+02
rhl03 2.19E+02
thl03m 2.B84E-02
aglo9 3.19E+01

0
initial

4]
initial
ndl43 4.57E+02
ndl45 3.45B+02
sml47 3.66E+01
smid9 2.56E+00
sml150 1.278+02

0
initial
sml51 1.23E+01
eul5l 2.228-02
sml52 6.36B+01
eul53 4.03E+01
gdl155 2.09e-02
total 1.58B+04

B00000000-01717-0200-00142 REV 00

VBN MU MR ORN N

SOWWa

HFRN&ON

WA W W

1.7 4

.I5E+05

1.7 @

.13B+00
.81B-06

1.74d
-950E+05

1.7 &

.51B-03
17B+02
TTE+04
.62E+03
.56B+05
.T5E+02
L32E-04
.81E+01

B1E+01
21E+03
11B+03

.83B+02
.26B+01
.46B+01
.67E-01
.55B+00
.84E+05

1.74d

1.74

.01B+02
.96E+02

45E-01

.61E+02
.20E+02
.76E-02
.20E+01

1.7 4

1.74d

.59E+02
.45B+02
.6BE+01
.B9E+00
L27B+02

1.7 4

.24E+01
.26E-02
.36E+01
.0SE+01
.21B-02
.58E+04

COONHDWOUHEURNHMON LD

WD e W

RN IRERE

A B VRS b

.35E+05

3.3 4

.15B+00
.B4B-06

3.4

.90E+0%S

3.3 4

.51E-03
.17E+02
TTE+04
.62B+03
.S6E+05
.75B+02
.32B-04
.82E+01
.82B+01
.23B+03
.11B+03
.B3B+02
.26B+01
.48E+01
.67E-01
.55B+00
.B4E+05

3.3 4

3.3d

.02B+02
.96E+02
.S55B-02
.61E+02
L21E+02
.68E-02
.20E+01

3.34a

3.3d

.60E+02
.45E+02
.69E+01
.09E+00
.27E+02

3.3d

.24E+01
.30E-02
.36E+01
.06E+01
.33E-02
.58E+04

< -

w

WONHDUMHFURNNDMRFONE RN

WA N L O ke

WA

HR AN

.61E+02 4.62B+02 4
.45B+02 3 .45E+02 3
LT1B+01  3.72E+01 3.74E+01 3 .75B+01
.20E+00 3.27E+00 3
.27B+02 1.27E+02 1

basis =single reactor assembly
5.0d 6.7 4 8.3 d 10.0 4

_35E+05 1.35B+05 1.35B+05 1.35E+05

nuclide concentrations, grams
basis =single reactor assembly
5.0d 6.74d B.34d 10.0 4

.18B+00 7.20E+00 7.22B+D0 7.25B+00
.878-06 7.8BE-06 7.89E-06 7.90E-06

nuclide concentrations, grams
basis =single reactor assembly
5.0d 6.74d 8.3d 10.0 4

.90E+05 3.90E+0S 3.90E+05 3.90B+05

nuclide concentrations, grams
basis =single reactor assembly
74d

5.0 4 . 8.3 4d 10.0 4
.51B-03 1.51E-03 1.51B-03 1.51B-03
L17B+02 2.17B+02 2.17B+02 2.17E+02
L77B+04 1.77B+04 1.77B+04 1.77B+04
.62B+03 2.62B+03 2.62B+03 2.62E+03
.56B+05 9.56B+05 9.56B+05 9 568405
.76B+02 1.76E+02 1.77B+02 1.77E+02
.32B-04 1.31B-04 1.31R-04 1.31B-04
.83B+01 2.83E+01 2.84E+01 2.84E+0]
.83E+01 2.83E+01 2.84B+01 2.B4E+01
.24E+03 5.24E+03 5.24B+03 S5.25B+03
.11B+03 1.11E+03 1.11E+03 1.11E+03
.B3B+02 5.82B+02 5.82E+02 5.82E+02
,268+01 B.26B+01 B.26B+01 8.26B+01
.45B+01 1.50B+01 1.52B+01 1.53B+01
.67B-01 2.672-01 2.67B-01 2.67E-01
.55B+00 B8.55B+00 8.55B+00 8.558+00
_B4E+05 9.84E+05 9.84B+05 9.8dB+05

element concentrations, grams
nuclide concentrations, grams

basis =gingle reactor assembly
5.04 6.7 4 8.3d 10.0 4
nuclide concentrations, grams

basis =zingle reactor assembly

5$.04d 6§.7d 8.3d 10.0 d
L03B+02 3.04BE+02 3.05BE+02 3.06B+02
L97E+02 3.97B+02 3.97B+02 3.37B+02
.278-02 4.12B-02 2.71B-02 1.78E-02
.61B+02 3.61B+02 3.61E+02 3.61B+02
L21E+02  2.22B+02 2.23B+02 2.24B+02
.60B-02 2.52B-02 2.45E-02 2.38E-02
.20B+01 3.20B+01 3.20B+01 3.20E+01

nuclide concentrations, grams

basis =pingle reactor assembly
s.04d 6.7 & 8.3d 10.0 4
nuclide concentrations, grams

basis ssingle reactor assembly
5.0d 6.7d 8.34d 10.0 4
.63E+02 4.64B+02
.45E+02 3 .45B+02

.31E+00 3.34E+00
.27E+02 1.27E+02
nuclide concentrations, grams

basis =single reactor assembly

5.0d 6.74 8.3d 10.0 4
.24B+01 1.24B+01 1.24EB+01 1,24E+01
.35E-02 2.39E-02 2.44B-02 2.4BE-02
.36E+01 6.36B+01 6.36E+01 6.36E+01
.06E+01 4.06E+01 4.07B+01 4.07E+01
.45B-02 2.56E-02 2.68BE-02 2.80E-02
.58B+04 1.58E+04 1.58B+04 1.58B+04
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.
.

. Welcome to SCALE-4.3.
-

. .
PR R R A N R X R R R R R E r Y YR A R A A A T R R Y PR R S A A A A
1 primary module access and input record ( scale driver - 95/03/29 - 09
-  module sas2h will be called

trino vercellese pwr, 509-032, rod ell 7, 15.898 gwd/mtu, June 97

' mixtures of fuel-pin-unit-cell:

d44group latticecell

uo2 1 den=10.079 1 1001
92234 0.028 92235 3.13 92236 0.014 92238 96.828 end
kr-83 1 0 1-20 1001 end

1-20 1001 end

kr-85 1 0 1-20 1001 end
v-89 10 1-20 1001 end
sr-90 1 0 1-20 1001 end
zr-93 1 0 1-20 1001 end
zr-94 1 0 1-20 1001 end
zr-95 1 0 1-20 1001 end
nb-94 1 0 1-20 1001 end
mo-95 1 0 1-20 1001 end
tc-99 1 0 1-20 1001 end
ru-101 1 0 1-20 1001 end
ru~106 1 0 1-20 1001 end
rh-103 1 0 1-20 1001 end
rh-105 1 0 1-20 1001 end
pd-105 1 0 1-20 1001 end
pd-108 1 0 1-20 1001 end
ag-109 1 0 1-20 1001 end
sb-124 1 0 1-20 1001 end
xe-131 1 0 1-20 1001 end
xe-132 1 0 1-20 1001 end
xe-135 1 0 1-20 1001 end
xe-136 1 0 1-20 1001 end
cs-134 1 0 1-20 1001 end
cs-135 1 0 1-20 1001 end
cs-137 1 0 1-20 1001 end
ba-136 1 0 1-20 1001 end
1a-139 1 0 1-20 1001 end
pr~141 1 0 1-20 1001 end
pr-143 1 0 1-20 1001 "~ end
ce-144 1 0 1-20 1001 end
nd-143 1 0 1-20 1001 end
nd-145 1 0 1-20 1001 end
nd-147 1 0 1-20 1001 end
pm-147 1 0 1-20 1001 end
pm-148 1 0 1-20 1001 end
sm-147 1 0 1-20 1001 end
sm-149 1 0 1-20 1001 end
sm-150 1 0 1-20 1001 end
sm-151 1 0 1-20 1001 end
sm-152 1 0 1-20 1001 end
eu-153 1 0 1-20 1001 end
eu-154 1 0 1-20 1001 end
eu-155 1 0 1-20 1001 end
10
1

8s304 2 570 end
h2o 3 den=0.7795 1 543 end
arbm-bormod 0.7795 1 1 0 0 5000 100 3 1175.0e-6 543 end

‘ 1175 ppm boron {wt) in moderator

v fuel-pin-cell geometry:

squarepitch 1.303 0.9020t 3 0.9786 2 end

' assembly and cycle parameters:
npin/assm=214 fuelnght=823.10 ncycles=3 nlib/cyc=5
printlevels5 lightel=9 inplevel=2 numztotal=3 end
3 0.7351 500 3.3248 2 3.33%3
power=13.717 burn=226 down=86 end
power=21.309 burn=263 down=a51 bfrac=0.7234 end
power=24.639 burn=2%2 down=10 bfrac=0.2766 end
o 135 cr 5.9 mn 0.33
fe 13.0 co 0.075 ni 9.9
zr 221.0 nb 0.71 sn 3.6

1 SS555558888 aaaaaaaaa BS ra 22

hn hh

S5S55SSESSSSE aaaaaaaaaaa 2222222 22 hh hh
L1 ss aa aa 88 E1 22 22 hh hh
ss aa aa s8 22 hh hh
ss aa aa s8 22 hh hh
3858858888585 Aaaaaaaaaaaaa 558885558883 22 hhhhhhhhhhhhh
SSS555558558 aanaaaaaaaaaa 855588883888 22 hhhhhhhhhhhhh

58 aa aa ss 22 hh hh

58 aa aa as 22 hh hh

1] 58 aa aa 88§ 8s 22 hh hh

:06:37 )
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5559555388588 aa aa 5583855358555 2222222222222 hh bh
38553588888 aa aa =Ba88388388 2222222222222 hh bh
0
nn nn {iidididdddd ceecceecece hh hh 00006000000 1
nnn nn  jiiidiididdidd ececcccceccce hh hh  oooocoooocooco 11
nnnn nn ii ce cc  hh hh oo oo 11
nn nn nn ii ce hh hh oo - oo 11
nn mn nn ii ce hh hh oo oo 11
nn nn nn ii ce oo oo 11
nn m mn ii cc hhhhhhhhhhhhh o0 oo 11
nn nn nn ii cc hh hh oo oo 1l
nn nn nn ii [ hh hh oo -1} 11
nn nnnn ii cc cc hh hh oo oo 11
nn -nnn iididiididid cececccecceeee hh hh  ooocooOGOO000 1111111111111
nn nn  ijiiiddidddidd cceeccceeee hh hh 00000000000 1111111111111
0
0000000 17197117717717777 124 33333333333 11 /7 999999999599 177717771717171?
000000000 7797777717177 // 3333333333333 111 24 9999999999999 771177717
a0 00 77 77 77 33 33 1111 124 33 99 7 77
00 00 77 77 33 11 12 39 99 77
00 a0 7 17 33 11 17 99 99 ”
00 00 7 /7 333 11 77 9999999999999 77
00 00 77 124 333 11 /"’ 953999999999 77
00 00 77 44 13 11 124 99 ks
00 00 77 // 33 11 /7 99 77
0 00 77 124 33 33 11 124 99 77
000000000 77 124 3333333333333 11111111 7/ 9999999999999 77
0000000 77 /7 33333333333 11111111 7/ 9999959399939 77
0
11 11 i1 5555555555555 33333333333 22222222222
111 111 111 5555555555555 3333333333333 2222222222222
1111 1111 1111 33 22 22
11 11 11 55 33 22
11 11 11 55 33 22
11 11 11 555555555555 333 22
11 11 11 5555555555555 313 22
11 11 11 55 33 22
11 11 11 55 33 22
11 11 11 55 55 33 33 22
11111111 11111111 11111111 5555555555555 3333333333333 2222222222222
11111111 11111111 11111111 55555555555 33333333333 2222222222222
1
0 ESESS538885 cceceececeee aaaaaaaaa 11 ecceeeeeeceee
8555555558585 ceceeecceoeeee aaa 11 eceeeececeeee
B3 88 cc ce aa aa 11 ee
85 cc aa aa 11 ee
ss cc aa as 11 ee
BE535853388838 cc aaasaaaaaaaaa 1l ceeeeceee
838S8SS885SS ce aaaaaaaaaaaaa 11 eececeeecee
ss cc aa aa 11 ee
- as cc aa aa 11 ee
85 [ 1] ce ce aa aa 11 ee
555SE558868S5S cceeeccceceece aa aa 1111111111111 ceececcceccees
BESSSSSESEE ceeceececceee aa aa 1111111111111 eeecceececeeee
LR R 2 R S R R R R R R R R R R R R R R R R R R R R R R A 2 R X SRS RS, S
(AR R RS R R R R R R R R R R R R R R R R R R R R R e R R AR RS TS R Y
LR R R AR 2R R R R R R R R R R R R S R R S AR R X RS N XY
resan renen
srann program verification information terey
Aenan renan
b code system: scale version: 4.3 hAA A
venan renee
e annInnnmImnmmmIIImmmIIIIIInonmmnmInnrnnnsnTnTnnnmmmMmMmMImMmMIIIn
(22 A A R R R R R R R A R R R R R R N R R R Y TN A A X SR R R R R R R Y 3
teeas Tanen
reenn crnne
annne program: sas2 seeen
ernne senen
b creation date: 03/07/97 A
rennn
library: /opt/neut/Scaled.3/bin weree
crenr
rwnn
this is not a scale configuration controlled code
jobname: nichol
date of execution: 07/31/97
time of executiom: 11:15:32
L2222
LA SRS R R R 22 R R S R R R AR N2 2 X R 2 Y Y R R Y R Y XY
AAAAA AR SRR S 22 AR 22 R R R A RN N S A R R R R R Y R R R R R RS X Y 3
AR AR AR A R AR R R 2 X A X R R R R R R R R N R e R R R RS S SN Y 3
1
o
o
P! = = = = = = = =@ @ @ @ - = = & 4 m et e m .. w = .- = = =
[} nuclide concentrations, grams
basis =gingle reactor assembly
initial 1E-18 d
o 16 1.35E+05 1.35E+05
total 3.90B+05 3.90E+05
nuclide concentrations, grams
basis ssingle reactor assembly
initial 1lE-18 4
u23id 2.80B+02 2.80E+02
u2is 3.13E+04 3.13B+04
uw2i6 1.40B+02 1.40B+02
u23g 9.68B+05 9.68E+05
total 1.00E+06 1.00E+06
0 -
[ initial 11.3 4 22.6 4 33.9 4 45.2 4 45.2d
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0
o

i=R-1

o 16

mo 95
tc 99

total

u23i3
u2ld
u23s
u2lé
u238
np237
pu2lé
pu238
pu2ls
pu239
pu2dl

pu2d2
am241
am242m
am243
total

mo 95
tc 99
tc 99m
rulll
rhl03
Thl03m
agl09

ndl4d3
ndl45
sml47
sml49
sml50

smlS1
eul5l
sml52
eul53
gdl55
total

initial
1.35B+05

initial
7.208+00
8.01B-06

initial
3.90E+05

initial
.528-03
.15B+02
.73E+04
.6BE+03
.56E+05
.79B+02
.38B-04
.94E+01
.94E+01
.19E+03
.14B+03
.99E+02
.B6E+01
.49E+01
.72E-01
.29B+00
.83E+05

WWONHDU U MO RN R

initial

initial
.10B+02
.08BEB+02
.09E-01
.73E+02
.26B+02
.94E-~02
.32E+01

WNNWN W

initial

initial
.70B+02
.56E+02
.76E+01
.51BE+00
.32E+02

HNWW S

initial
.20B+01
.10E-02
.60E+01
.21E+01
.04E-02
.64E+04

LY IS

initial

1.

WON DN VNN G RN

WM WA W

AW

HNAAN

35B+05

1.74d

.22B+00
.06E-06

1,74

.90B+05

1.7 4

.S2B-03
.15E+02
.73B+04
.68E+03
.56B+05
.BOE+02
.3BE-04
.96B+01
.96E+01
.21E+03
.14B+03
.99E+02
.86EB+01
.50B+01
.72B-01
.3J1B+00
.83B+05

1.74

1.7 4d

.11E+02
.09E+02
.50E-01
.73E+02
L27B+02
.B5E-02
.32E401

1.74d

1.7 d

.T1B+02
.S7E+02
.78B+01
.85E+00
.32B+02

1.74d

.21E+01
.14B-02
.60E+01
.23E+01
.17E-02
.64E+04

OO DN A - w ~3

[FYNTN LNV ey

[SYRTRYREN

NN

11.3d

-35E+05

3.3 4

.25E+00
.10E-06

3.34

.90B+05

3.34d

.52p-03
.15B+02

TIB+04

.68E+03
.56E+05
.80E+02
.3BE-04
.97B+01
.97B+01
L22B+03
.14B+03
.99B+02
.86R+01
.51E+01
.722-02
.31e+00
.832+05

3.34d

3.34d

-12B+02
.09E+02
.87B-02
.73B+02
.27B+02
.T7E-02
.32E+01

3.34

3.34

.73E+02
.5TE+02
.79E+01
.06E+00
.32E+D2

3.3 4

.22B+01
.18E-02
.60B+01
.24E+01
.29e-02
.64E+04

@~ (ol

w

WWON BN UTIIN  0 N N

W R WO W

i Wwa

[N YN

22.6 4 33.94d
nuclide concCentrations, grams
basis =single reactor assembly
s.0d 6.74d 8.3a 10.04d

.35E¢05 1.35B405 1.35p+05 1.35E+05

nuclide concentrations, grams
basis =single reactor assembly
od 6.7d 8.3d 10.0 4

S. - .
_27E+00 7.29E+00 7.32B+00 7.34B+00
.12B-06 B.14B-06 B.15E-06 8.15B-06

nuclide concentrations, grams
basis =single reactor assembly
5.0d 6.74d §.34 10.0 d

.90B+05 3.S50B+05 3.390B+05 3.30E+05

nuclide concentrations, grams
basis =single reactor assembly
74

5.0d . 8.3d 10.0 4
.522-03 1.52E-03 1.52E-03 1.52B-03
L15E+02 2.15E+02 2.15B+02 2.15B+02
.73B+04 1.73B+04 1.73B+04 1.73B+0d
.68E+03 2:68E+03 2.68E+03 2.6BE+03
.56E+05 9.56B+05 9.56E+05 9.56E+05
.81B+02 1.81E+02 1.82E+02 1.82E+02
.38B-04 1.38E-04 1.38E-04 1.38E-04
.98B+01 2.98B+01 2.98E+01 2.98E+01
.98E+01 2.9BE+01 2.98E+01 2.98E+01
,232+03  5.24B+03  5.24EB+03 5.24B+03
.14B+03 1.14B+03 1.13B+03 1.14E+03
.99E+02 §5.98B+02 5.98E+02 5.9BB+02
.86B+01 B8.86B+01 8.86B+01 B.B6B+01
.S3E+01 1.54E+01 1.55B+01 1, 57B+01
.728-01 2.72E-01 2.72B-01 2.72B-01
.31B+00 9.31E+00 9.31E+00 9.31B+00
.8IE+05 9.83EB+05 9.83E+05 5.83E+05

element concentrations, grams
nuclide concentrations, grams

basis =single reactor assembly
5.0d 6.74d 8.3 4d 10.0 d
nuclide concentrations, grams

basis =single reactor assembly
5.0d 74 3d 10.0 4

.13B+02 3.14B+02 3.15B+02 3.16B+02
.10B+02 4.10B+02 4.10B+02 4.10B+02
.49B-02 4.26BE-02 2.80R-02 1.B84E-02
.73B+02 3.73B+02 3.73EB+02 3.73B+02
.28B+02 2.29B+02 2.30B+02 2.30B+02
.69E-02 2.61E-02 2.54B-02 2.46B-02
L32E+01  3.32E+01 3.32B+01 3.32E+01

nuclide concentrations, grams

basis =single reactor assembly
s.04d 6§.74d 8.3d 10.0 d
nuclide concentrations, grams

basis ssingle reactor assembly
5.04d 6.74 8.3 4 10.0 4

.T4B+02 4.75B+02 4.76B+02 4.77E+02
.57B+02 3.57B+02 3.57B+02 3.57B+02
.81E+01 3.82E+01 3.848+01 3,85B+01
.18E+00 3.25B+00 3.29p+00 3, 32B+00
LJ2E+02  1.32B+02 1.32E+02 1.328+02

nuclide concentrations, grams
basis =single reactor assembly
5.0 4 6.74d 8.3d 10.0 &

L22B+01 1.22B+01 1.22E+01 1.22E+01
.22E-02 2.27E-02 2.31E-02 2.35E-02
,60E+01 6.60B+01 6.60E+01 6.608+01
L24E+01 4.25E+01 4.25B+01 d.25E+01
.41E-02 2.53B-02 2.65e-02 2.78E-02
.64E+04 1.64E+04 1.64B+04 1.64E+D4

45.2 4

45.2 ¢
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t32e11h9.sum

AR A AR R A A A A A AR Al D R T T LR A A LR R L L L R R e P T T T3

SCALE4.3 Bulletin Board

.
.
.
. Welcome to SCALE-4.3.
.

s e s

13

L L L e R N T L T

-

= module sas2h will be called

primary module access and input record ( scale driver - 9%5/03/29 - 09:06:37 )

trino vercellese pwr, 509-032, rod ell 9, 11.529 gwd/mtu, June 97

' mixtures of fuel-pin-unit-cell:

d4group latticecell

uo2 1 den=10.079 1 927

92234 0.028 92235 3.13 92236 0.014 92238 96.828 end
end

kr-83 1 0 1-20 927

kr-85 1 0 1-20 927 end
y-89 10 1-20 927 end
sr-%0 1 0 1-20 927 end
zr-93 1 0 1-20 927 end
zr-34 1 0 1-20 927 end
zr-95 1 0 1-20 927 end
nb-94 1 0 1-20 927 end
mo-35 1 0 1-20 927 end
tc-99 1 0 1-20 3927 end
ru-101 1 ¢ 1-20 927 end
Tu-106 1 0 1-20 927 end
rh-103 1 0 1-20 927 end
rh-105 1 0 1-20 927 end
pd-105 1 0 1-20 927 end
pd-108 1 0 1-20 927 end
ag-109 1 0 1-20 927 end
5b-124 1 0 1-20 927 end
xe-131 1 0 1-20 927 end
xe-132 1 0 1-20 927 end
xe-135 1 0 1-20 927 end
xe-136 1 0 1-20 927 end
cs-134 1 0 1-20 927 end
cs-135 1 0 1-20 327 end
cs-137 1 0 1-20 927 end
ba-136 1 0 1-20 927 end
1a-139 1 0 1-20 927 end
pr-141 1 0 1-20 927 end
pr-143 1 0 1-20 927 end
ce-144 1 0 1-20 927 end
nd-143 1 0 1-20 927 end
nd-145 1 0 1-20 927 end
nd-147 1 0 1-20 927 end
pm-147 1 0 1-20 927 end
pm-148 1 0 1-20 927 end
sm~-147 1 0 1-20 927 end
sm-149 1 0 1-20 927 end
sm-150 1 0 1-20 %927 end
sm-153 1 0 1-20 $27 end
sm-152 1 0 1-20 927 end
eu-153 1 0 1-20 927 end
eu-154 1 0 1-20 827 end
eu-155 1 0 1-20 927 end
gd-155 1 0 1-20 927 end

85304 2 1 570 end
h2o 3 den=0.7885 1 537 end

arbm-bormod 0.7885 1 1 0 0 5000 100 3 1175.0e-6 537 end

1175 ppm boron (wt} in moderator

. fuel-pin-cell geometry:

squarepitch  1.303 0.5020 1 3 0.9786 2

' assembly and cycle parameters:

npin/assm=214 fuelnght=823.10 ncycles=3 nlib/cyca5
printlevel=5 lightel=9 inplevel=2 numztotals3 end

3 0.7351 500 3.3248B 2 3.3353
power=9.947 burns=226 down=86 end

power=15.451 burn=263 down=51 bfrac=0.7234 end
power=17.868 burns292 downs=10 bfrac=0.2766 end

o 135 cr 5.9 m  0.33
fe 13.0 co 0.075 ni 9.9
zr 221.0 nb 0.71 sn 3.6

1 888858858588 aaaaaaaaa s 22222222222
SSS53SS8888SS8 aaaaaaaaaaa 222 222222
ss as aa aa ss 1] 22 22
ss aa aa BS 22
s5 aa aa 38 22
SS5555858585 aaaaaaaaaaaaa 885555BESSSE 22

5555555558888 Aaaaaaaaaaaaa $SS55S555556S 22

ss aa aa B5 22

5B aa aa 8s 22
3 88 aa aa ss as 22
$S$SS88559885  aa aa  BSSS8S88S888Ss 2222222222222
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35555888388 aa aa SBBESS85868 2222222222222 hh hh
0
nn nn iiiiiididdidd ceccceeecee hh hh 00000000000 11
nnn nn  iiijddidididi ecececcceecece hh hh  ocoooooocococe 11
nnnn nn ii cc ce hh hh oo oo 11
an nn nn ii cc hh hh oo oo 11
nn nn nn ii cc hh hh oo oo 11
nn an nn il cec hhhhhhhhhhhhh o0 oo 11
nn nn  nn ii cc hhhhhhhhhhhhh oo oo 11
nn nn nn ii ec hh hh [.1- o0 11
nn nn nn ii cc hh hh o0 oo 11
nn nnnn i cc cc hh hh oo 00
nn mnn idfiffdididd ccecececceeccce hh hh 0000000000000 1111111111111
nn nn iidifdiiidisd ccecceoeceee hh hh 00000000000 1111111211111
0
0000000 7777777777777 /7 33333333333 11 77 99999999993 77717171777171717177
000000000 777171771771717171 // 3333333333333 111 124 9999999999999 777777777777
00 00 ” 77 /7 33 1111 144 99 99 7 k)
00 a0 77 77 33 11 /" 99 99 77
00 00 77 7/ 33 11 r 99 99 7
00 00 77 14 313 8 § 144 9999999599999 77
00 00 77 77 333 11 124 959999999999 i
00 00 77 ’/ 33 11 7 99 - 77
00 00 77 1/ 33 11 124 95 7
0 00 77 124 33 33 11 77 77
000000000 77 77 3333333333333 11111111 77 9999933395999 77
0000000 7 2 33333333333 111111131 77 959599393995 77
(]
11 11 22222222222 99999999939 4“ 33333333333
111 111 2222222222222 9999999999999 444 3333333333333
1111 1111 EE 22 22 99 99 Ti3 4444 33 33
11 11 22 99 99 44 d4 3y
11 11 22 99 99 133 44 &4 33
11 11 22 9999999999999 [ L T ) 333
11 11 22 999999999993 44 4 333
11 11 22 99 444444344444 33
11 11 22 99 4444444484444 33
11 1 133 22 99 5T i a 33
11111111 11111111 2222222222222 9999993959999 44 3333333333333
11111111 11111111 2222222222222 959999933399 44 333333333133
1
0 55555838588 cececcococcoee aaaaaaaaa 11 emeececeeeeee
8853858888888  CCCCCCCoCCCCC aaaaaaaaaaa 11 eccececeeeceee
88 85 cc cc aa aa 11 ee
8s cc aa aa 11 ee
85 cc aa aa 11 ee
5855883858588 cc aaaaaaaaaaaaa 11 ecegeseee
555885888885 cc aaaaaaaaaaaaa 11 eceeeeeee
-1 cc aa aa 11 ee
ss cc aa aa 11 ee
BB ss cec cec aa aa 11 ee
5555858588888  cCCoccoccccccee aa aa 1111111111111 eeeeececeeceee
55556555888 cececececceeee aa aa 1111111111111 eeceececeeceee
LA AR S xS g e N R R R Y F R S T
LRI 2 S 2R R R R e R R R R Y Y YT, ]
AAAA AR AR SRS SR 222 e R R R R g g e Ry R R e R R R R R T )
vanae Ry
anaan program verification information weenw
cewan reeen
b code system: scale version: 4.3 i
cnsnn neeee
LA AR A SRR R A R A R R R R R R A R R R R R R e R Y R R R R R R X Y
LA A XS S A AR e R e R R R YRR
trenw svees
rewen LY
eRne program: sag2
R creation date: 03/07/97
reenn
bl library: /opt/neut/Scaled.3/bin
vases
renee
rrawe this is not a scale configuration controlled code
bl jobname: nichol
“ennn
semns date of execution: 07/31/97
reene
b time of execution: 11:29:43
rnen
renns wenes
AAAAAA SR 222 A2 2 el sy R R R X
AAAAARE R R R 24 S 222 e 2 s s Ry e R e R Y T S S R R R R S R N o
LR AR AR A RS R R SR a Rt AR R R R R R R R I Y E R R R R Y 3
1
0
o
0! = = = = = = = ¢ = o = . e e e e e m e .e——.— - - -
[ nuclide concentrations, grams
basis =gingle reactor assembly
inicial 1B-18 d
0 16 1.35B+05 1.35B+05 .
total 3.90E+05 3.90B+05
nuclide concentrations, grams
basis =single reactor assembly
initial 1E-18 d
u234 2.80B+02 2.80B+02
u235 3.138+04 3.13B+04
u236 1.40E+02 1.40E+02
uz3s 9.68E+05 9.68E+05
total 1.00E+06 1.00E+06
0 ’ basis =
0 initial 11.3 4 22.6 4 33.94d 45.2 d 45.2 4
] initial 11.3 & 22.6a 33.94d 45.2 d 45.2 a



Attachment II:

0
initial
o 16 1.35B+05

0
initial
mo 95 5.10B+00
tc 39 2.80E-06

0
initial
total 3.90E+05
initial
uz3l 1.21E-03
u23d 2.32B+02
u2is 2.03B+04
u2l6  2.15B+01
u23g 9.59B+05
np237 1.13B+02
pu236 5.97B-05
pu23s 1.36B+01
puz2ls 1.36B+01
pu239 4.13E+03
puz4o 7.53E+02
pu2dl 3.38E+02
pu242 3.52E+01
am241 8.47B+00
am242m 1.36E-01
am243 2.55E+00
total 9.8BE+05

0

0
initial
mo 95  2.31E+02

0
initial
te 99 3.02E+02
te 99m 1.52E-01
rul0l  2.71E+02
rhl03 1.658+02
rhl03m 2.01E~02
aglog 2.01E+01

0
initial

o
initial
ndl43 3.60E+02
ndl4s 2.67B+02
smid7 3.01E+01
sml149 2.26E+00
sml50 9.14E+01
sml51 1.04E+01

[/}
initial
eul5l 2.50E-02
sml52 4.75E+01
euls3 2.63E+01
gdl55 1.71E-02
total 1.19E+04

B00000000-01717-0200-00142 REV 00

1.7 4
1.35B+05

1.7 a
.12B+00
.81E-06

SRV

1.74
.90B+05

%

1.74d
.212-03
.32B+02
.O3E+04
.15B+03
.59E+05
.13E+02
.99B-05
.37B+01
.37B+01
.35B+03
.53E+02
.38E+02
.52E+01
.54B+00
.36E-01
SEE+00

ORI 00 L L~ e Y A N R R B

1.74
.31B+02

[N]

1.74
.02B+02
09e-01
.T1E+02
.65E+02
.95E-02
02B+01

N W

1.74d

1.7 4
L61B+02
.6TE+02
.02E+01
498+00
14E+01
.04E+01

0N W W

1.7 4
.54E-02
.75B+01
.64E+01
.79B-02
.19B+04

(SRS X

.88E+05

N

w

ORI DWW -d- RO RNNN M

N N

HONWNW

N e N

-35E+05

3.3 4d

.14B+00
.BIE-06

3.34

.30E+0S

3.34

.21B-03
.32B+02
.03B+04
.15E+03
.59E+05
.13E+02
.99E-05
.37E+01
.37B+01
.36B+03
.53E+02
.38B+02
.52B+01
.62E+00
.36E-01
.S6E+00
.8BE+05

3.34d

.32E+02

3.34

.03E+02
.20B-02
.71E+02
.66E+02
.90E-02
-02E+01

3.3 4

3.3d

.62E+02
.67E+02
.03B+01
.63B+00
.14E+01
.05e+01

3.3d
S8E-02

.758+01
.64E+01

87B-02
19E+04

(X0 [

VN @OWW &Rt HONRN w

~

(SIS TNy ™)

—_ONWO W

[l S E N

nuclide concentrations, grams
basis =single reactor assembly
5.0d 6.7 4 8.3d 10.0 d

.35B+05 1.35B+05 1.35B+05 1.3I5E+05

nuclide concentrations, grams
basis =single reactor assembly
5.0d 6.74 8.3d 10.0 4

J1SE+00 5.17B+00 5.19E+00 S.20B+00
83E-06 2.84E-06 2.84E-06 2.84B-06

nuclide concentrations, grams
basis =single reactor assembly
5.0d 6.7 4 8.3 4 10.0 4

.90B+05 3.90E+05 3.90B+05 3.90E+0S

nuclide concentrations, grams
basis =single reactor assembly

5.0d 6.74d 8.34d 10.0 4
.21£-03 1.21E-03 1.21B-03 1.21B-03
L32B+02 2.32B+02 2.32E+02 2.32B+02
L03E+04 2.03E+04 2.03B+04 2.03B+04
.15B+03 2.15B+03 2.15B+03 2.15B+03
.59B+05 9.59B+05 9.59B+05 9.59B+0S
L14E+02  1.14E+02 1.14E+02 1.14E+02
.99E-05 5.98B-05 5.97B-05 5.97B-05
.38E+01 1.38B+01 1.38B+01 1.38B+01
.3BE+01 1.38E+01 1.38B+01 1.38E+01
L37B+03  4.37B+03 4.37B+03 4.37B+03
.53B+02 7.53B+02 7.53B+02 7.53E+02
.3BB+02 3.3BE+02 3.38B+02 13.38B+02
.52B+01 3.52B+01 3.52B+01 3.52B+01
.69B+00 8.77B+00 B8.84B+00 B8.92B+00
.36E-01 1.36B-01 1.36E-01 1.36E-01
.56B+00 2.56B+00 2.56B+00 2.56B+00
.88E+05 9.88B+05 9.88R+05 D.BBR+0S

element concentrations, grams
nuclide concentrations, grams

basis =single reactor assembly
5.0d 6.7d 8.3 4 16.0 a4

L33Ee02 2.33B+02 2.34Be02 2.35B+02

nuclide concentrations, grams
basis =single reactor assembly

5.04d 6.74d 8.34d 10.0 4
.03B+02 3.03B+02 3.03B+02 3.04E+02
.738-02 3.11B-02 2.04E-02 1.34E-02
L71B+02  2.71B+02 2.71B+02 2.71B+02
.67B+02 1.67B+02 1.68E+02 1.68B+02
.84E-02 1.79B-02 1.74E-02 1.69E-02
.02E+01 2.02B+01 2.02B+01 2.02B+01

nuclide concentrations, grams

basis =single reactor assembly
5.04d 6.7 4d 8.34d 10.0 a
nuclide concentrations, grams

basis =single reactor assembly

5.0d 6.7 d 8.3d 10.0 4
.63E+02 3.63E+02 1J.64E+02 3.65E+02
.67E+02 2.67B+02 2.67E+02 2.67E+02
.05B+01 3.06B+01 3.07B+01 3.08E+01
.71E+00 2.75E+00 2.7BE+00 2.BOE+00
.14B+01 9.14B+01 9.14B+01 39.14E+01
.05B+01 1.05E+01 1.05B+01 1.05B+01

nuclide concentrations, grams
basis =single reactor assembly
5.0d 6.7 4 8.34d 10.0d

.61E-02 2.65B-02 2.69E-02 2.72B-02
-7SE+01 4.75E+01 4.758+01 d4.75B+01
.64E+01 2.65E+01 2.65BE+01 2.65E+01
.95-02 2.03E-02 2.11E-02 2.19E-02
.19E+04 1.19E+04 1.19E+04 1.19E+04
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t69el1hl.sum
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- module saszh

trino vercellese pwr, 509-069, rod ell, level 1, 12.859 gwd/mtu, June 97

' mixtures of fuel-pin-unit-cell:

44group

uo2 1 den=
92234
kr-83 1
kr-85 1
y-~89 1
sr-90 1
zr-93 1
zr-94 1
zr-95 1
nb-94 1
me-95 1
tc-99 1
ru-101 1
Tru-106 1
rh-103 1
th-105 1
pd-105 1
pd-108 1
ag-109 1
sb-124 1
xe-131 1
xe-132 1
xe-135 1
xe-136 1
cs-134 1
cs-135 1
cg-137 1
ba-136 1
pr-141 1
pr-143 1
la-139 1
ce-144 1
nd-143 1
nd-145 1
nd-147 1
pm-147 1
pm-148 1
sm-147 1
sm-149 1
sm-150 1
sm-151 1
sm-152 1
eu-153 1
eu-154 1
eu-155 1
gd-155 1
2

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOQOOOOOQOOOOO

[

58304

h2o 3 den=
arbm-bormod

arbm-ag 10

arbm-in 10.
arbm-cd 10.

48108 0.85
48113 12.27
4 0.05 563

SCALE4.3 Bulletin Board

Welcome to SCALB-4.3.

will be ca

latticecell

10.079 1 915

.028 92235 3.1

1-20 915 end
1-20 915 end
1-20 915 end
1-20 315 end
1-20 915 end
1-20 915 end
1-20 915 end
1-20 915 end
1-20 915 end
1-20 915 end
1-20 915 end
1-20 915 end
1-20 915 end
1-20 915 end
1-20 915 end
1-20 915 end
1-20 915 end
1-20 915 end
1-20 915 end
1-20 915 end
1-20 915 end
1-20 915 end
1-20 915 end

1led

3 92236 0.014 32238 96.828

1-20 915 end

1-20 915 end
1-20 915 end
1-20 915 end
1-20 915 end
1-20 915 end
1-20 915 ‘end
1-20 915 end
1-20 915 end
1-20 915 end
1-20 915 end
1-20 915 end
1-20 515 end
1-20 915 end
1-20 915 end
1-20 915 end
1-20 915 end
1-20 915 end
1-20 915 end
1-20 915 end
1-20 915 end

57¢ end
0.7365 1 56

end
0.7365 1 1 0 0 5000 100 3 1175.0e-6 563

21591101
15911401
159 80 01
48110 12.21
48114 29.11
end

3

47000 100 4 0.80
43000 100 4 0.15

563 end
563 end

48111 12.63 48112 24.02
1-20 48116 7.72

48601

' fuel-pin-cell geometry:
1.303 0.9020 1

squarepitch

' assembly and cycle parameters:

npin/assms=214 fuelnght=823.10 ncycles=4 nlib/cyc=5

printlevels=
.4573
.4573
.4573
.4573
.4573

.4573
.4573
.4573
4573
4573

FWWW LW Db
00000 aoCcaa
WWWWw NDNNNN

S lightel=9

w
o
o
w
WHWWwWw WWktew
CoOoOG OoDOOO

0.9786 2

Aend

end

inplevel=2 numztotal=5 mxrepeats=0
21717

.7351 500 3.2076 2
.7351 500 3.2076 2
-7351 500 3.2076 2
-7351 $00 3.2076 2
.7351 500 3.2076 2
.7351 500 3.3248 2
-7351 500 3.3248 2
.7351 500 3.3248 2
.7351 500 3.3248 2
-7351 500 3.3248 2

WU WW Wwwww

L2177
L2177
.2177
.21717

-3353

end

[ L R O L L T L T

* e 0w

-

LR AL A i il N R R T

primary module access and input record [ scale driver - 85/03/29 - 09:06:3%7 )
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3 0.4573 3 05.5005 3 0.7351 500 3.3248 2 3.3353
3 0.4573 3 0.5005 3 0.7351 500 3.3248 2 3.3353
3 0.4573 3 0.5005 3 0.7351 500 3.3248 2 3.3353
3 0.4573 3 0.5005 3 0.7351 500 3.3248 2 3.3353
3 0.4573 3 0.5005 3 0.7351 500 3.3248 2 3.3353
3 0.4573 3 0.5005 3 0.7351 500 3.3248 2 3.3353
3 0.4573 3 0.5005 3 0.7351 500 3.3248 2 3.3353
3 0.4573 3 0.5005 3 0.7351 500 3.3248 2 3.3353
3 0.4573 3 0.5005 3 0.7351 500 3.3248 2 3.3353
3 0.4573 3 0.5005 3 0.7351 500 3.3248 2 3.3353
power=7.148 burn=226 down=86 end

power=11.101 burn=263 down=S1 bfrac=0.7234 end

power=12.B40 burn=292 down=1117 bfrac=0.2766 end

power=10-397 burn=416 down=10 bfrac=0.5532 h2ofrac=1.026 end
o 135 cr 5.9 m 0.33
fe 13.0 co 0.075 ni 9.9
zr 221.0 nb 0.71 sn 1.8

1 E5SSSEES558 aaaaaaaaa SS585558858 22222222222 hh hh
BES55SSSSE8S5S aaaaaaaaaaa 8888595538888 2222222222222 hh hh
BB 88 aa aa s ss8 hh hh
88 aa aa 88 22 hh hh
s aa aa ss 22 hh hh
S58S5SSSS885 aaaaasaaaanaa 855555855888 22 hhhhhhhhhhhhh
8SSSS3583585 aaaaaaaaaaaaa 588855558888 22 hhhhhhhhhhhhh
ss aa aa [ 13 22 hh hh
s8s aa aa 14 22 hh hh
BB 85 aa aa =8 8s 22 hh hh
SSESS553SSSSS aa aa 5588588858888 2222222222222 hh hh
6S555558558 aa aa EBEESBEEASE 2222222222222 hh hh
o
nn nn  iiididddidig ccccececcee hh DODDO0O0000 11
nnn nn iididdddiiid ¢ececeeececcecee hh hh  ©0OLOOO000000 11
nnnn nn ii cc ce hh hh oo 00 11
nn nn an ii T oee hh hh oo 00 11
o nn nn ii ce hh hh oo o0 i1
nn nn nn ii - cc hhhhhhhhhhhhh oo °0 11
nn nn  nn ii cec hhhhhhhhhhhhh oo ©0 11
nn nn an ii cc hh hh oo -2 11
nn nn nn ii cc hh hh oo -] 11
nn nnnn cc cc hh hh oo oo 11
nn nnn cececeeeececee hh hh 0000000000000 1111111111111
nn nn cceecececeee hh hh ©0000000000 1111111111111
0
0000000 88888888888 144 11 33333333313 24 99999999999 7117777117777
000000000 8880888888888 7/ 111 3333333333333 /7 99959959399%9 7777771777717
00 00 a8 88 // 1111 33 3 /7 99 9% 77 kal
00 00 a8 88 124 1 33 77 99 99 77
00 00 88 - 88 1/ 11 33 77 99 99 77
00 00 85888888888 77 11 333 17 9999999993999 t 77
00 00 88888888888 77 11 333 /77 999995993999 77
00 00 88 88 /7 11 33 /7 85 11
00 00 88 88 /7 11 33 1 99 77
00 00 88 88 17 11 33 33 1/ 39 77
000000000 8888888888888 7/ 11111111 3333333333333 /7 9599999999999 77
0000000 88888288888 // 11111111 33333333333 174 999999959999 77
[
11 666666666666 22222222222 33333333333 11 99999593999
111 6666666666666 2222222222222 3333333333333 111 9999999999999
1111 66 22 22 33 33 1111 99 99
11 66 22 33 11 99 93
11 66 H 22 33 11 99 99
11 666666666666 22 333 11 9995999999999
11 6666666666666 22 333, 11 999999999999
11 66 66 Tyt 22 33 11 99
11 66 66 22 33 11 . 99
11 66 66 EE 22 . 33 33 HE 11 99
11111111 6666666666666 . 2222222222222 3333333333333 N 11111111 9999599999999
11111111 66666666666 2222222222222 33333333333 11111111 999999999539
1
0 888585588888 cecceecccecee aaaazaaaa 11 ecececceeeeee
cceceececeeccee aaaaaaaaaaa 11 eeceeccecceeee
S5 8s cc cc aa aa 11 ee
ss cc aa aa 11 (1]
ss cc aa aa 11 (1]
555888885888 cc aaaaaaaaaaaaa 11 eeseceeee
E5SSSSSS5ESSE ecc aaaaaaaaaaaaa 11 eccecemee
BS cc aa aa 11 ee
ss cc aa aa 11 es
B8 BB cc cc aa aa 11 ee
3555355885888  crocceocceeccec aa aa 1111111111111 eccecesreceee
835555588358 ceececeeceecee aa aa 1111111111111 eececececeeeee

LR T T T TR R T
T s Y T R R R AR R L
L L ey YR A S R LR Y]

fewan annE
annne program verification information

seane

b code system: scale version: 4.3 .
wemee chnua

L R R R R R R R R R A R R I R eSS T R oY
R P R T R R T R T T R T R AR R PR AR T

rers rawan
ARRRR ) LA 2 d g

T ) program: sas2

LA R 2 2] “~
b creation date: 03/07/97 MAAALd

rrean nres

oo library: /opt/neut/Scaled.3/bin eeew
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senes
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this is not a scale configuration controlled code

jobname: nichol

date of execution: 08/13/97

time of execution: 16:23:19

L Y Y R R R R A L AL A R

mo 35
tc 99
rhl03
agl0d

total

u233
u234
u235
u236
u238
np237
pu2lé
pu238
pu238
pu2ig
puzdo
puzdl
pu242
am241
am242m
am243
total

tc 99
tc 39m
rulldl
rh103
rh103m
aglo9

nalql
ndi145
smid7
sml49
sm150
sml1351

eul5l
sm152
euls3
gd155
total

initial
1.358+05
2.54B+04
4.55B+05

initial
.80B+02
L13B+04
.40E+02
.68E+05
.00E+06

HOHWN

initial
1.358+05

initial
6.59E+00
4.39B-06
3.24E-05
1.B1E+04

initial
4.55E+05

initial
.42E-03
L27E+02
.99B+04
L27E+03
.5BE+05
.32B+02
.35B-05
.10B+01
.10E+01
.69E+03
.68E+02
.95E+02
.55E+01
.41E+01
.01e-01
.93E+00
.87E+05

VWAL WDRNNOHWON N R

initial
2.74E+02

initial
3.23E+02
9.05E-02
2.92E+02
1.87E+02
1.24e-02
2.35E+01

initial

initial
.BBE+02
.B4E+02
.4BE+01
.17E+00
.51B+01
L12B+01

0NN W

initial
.218-02
.09E+01
.99E+01
.47E-02
.2BE+04

mWwownag

1B-18 d
1.35B+05
2.54EB+04
4 .55B+05

1E-18 4
2.80E+02
3.13E+04
1.40B+02
9.68E+05
1.00E+06

initial
initial

1.7 4
1.35E+05

1.74d
.60E+00
~41E-06
.24E-05
.81E+04

W Oy

1.7 4
4.55E+05

1.74d
.42E-03
.27E+02
.95E+04
.27E+01
.58E+05
.33B+02
.37E-05
.11E+01
.11P+01
.70B+03
.68E+02
.95E+02
.55E+01
.42E+01
.01E-01
.94B+00
.B7E+05

VW ILAWIENNAFWON N

1.7d
2.75E+02

1.7 4
.23E+02
.S1E-02
.92E+02
.B8E+02
.20B-02
.36E+01

N ROy W

1.74d

1.74d
.B9E+02
.B4E+02
.49B+01
.30E+00
.S51E+01
.13B+01

—aNnRNw

1.74

25E-02
.098+01
99E+01
S6E-02
.28B+04

W

[P N

VW I WAWBEBRRNAFRON N -

(SRR XV S )

(SIS ST o)

[l - REE XY W]

11.3
11.3

3.4
.35B+05

334
L61E+00
.42B-06
.24E-05
.81E+04

3.34
.55E+05

3.34
.42E~-03
.27B+02
.99E+04
.27B+03
.58B+05
.33E+02
.36E-05
.11E+01
L11B+01
.71E+03
.68EB+02
.94B+02
.55E+01
.43B+01
.01E-01
.94E+00
.87E+05

3.34
.75B+02

3.34
.24E+02
.288-02
.92E+02
.88B+02
17€-02
.IEB+01

334

3.3d
.90E+02
84B+02
.S0E+01
37E+00
S1E+01
13B+01

3.34

29e-02
.09E+01
.00E+01
64E-02
.28E+04

-

[STr W8 [

-

W wn

VW AW WDAENNARONRN -

NN W

O INW

nuclide concentrations, grams
basis =single reactor assembly

nuclide concentrations, grama
basis =single reactor assembly

basis =
22.6 4 33.94d
22.6 4 33.94
nuclide concentrations, grams
basis =single reactor assembly
§.04d 6.74d 8.3d 10.0 4
JISE+05 1.35B+05 1.35B«05 1.35R+0S
nuclide concentrations, grams
basis =single reactor assembly
.04 6.7 & 8.3 4d 10.0 4
.62B+00 6.63B+00 6.64E+00 6.65E+00
.43B-06 4.43B-06 4§.43B-06 4.43B-06
.24E-05 3.24E-05 3,24B-05 3.24E-05
.81E+04 1.81B+04 1.81B+04 1.81E+04
nuclide concentrations, grams
basis =single reactor assembly
5.04d 6.74d 8.3 d 10.0 4
.55E+05 4.55E+05 4.55BE+05 4.55B+05
nuclide concentrations, grams
basis =single reactor assembly
s.0a .7 d 8.3 d 10.0 4
.42E-03

.42BE-03 1 1.42B-03 1.42E-03
L27B+02 2.27B+02 2.27E+02 2.27E+02
_99B+04 1.99B+04 1.93B+04 1.99EB+04
.27E+03 2.27E+03 2.27B+03 2.27B+03
.58B+05 9.58E+05 9.58B+05 9 .588+05
,33B+02 1.33B+02 1.33B+02 1.33B+02
.36E-05 6.35B-05 6.35E-05 6.34E-05
L12B+01 2.12B+01 2.12B+01 2.12E+01
L12E+01 2.12E+01 2.12B+01 2.12B+01
.71B+03 4.71E+03 4.71E+03 4.71B+03
.6BE+02 B.68BE+02 B.G68E+02 8.68E+02
94E+02 3.94E+02 3.9dB+02 3 .94E+02
SSE+01 4.55B+01 4.55B+01 4.55E+01
44E+01 3 .45B+01 3.46B+01 3.47B+01
01£-01 7.01E-01 7.01E-01 7.01E-01
94E+00 3.94E+00 3.94B+00 3.94E+00
87E+05 9.87E+05 9.87E+05 5.87E+05

element concentrations, grams
nuclide concentrations, grams

basis =gingle reactor assembly
5.04 6.7 4d 8.3 d 10.0 4
.75B+02 2.76B+02 2.76B+02 2.77E+02
nuclide concentrations, grams

basis =single reactor assembly

5.0 4 6.7 4d 8.3 4 10.0 &
24B+02 3.24B+02 3.24B+02 3.2dB+02
.81B-02 1.85e-02 1.21B-02 7.97E-03
92B+02 2.92B+02 2.92B+02 2.92E+02
88E+02 1.89E+02 1.89E+02 1.895E+02
.138-02 1.10E-02 1.07E-02 1.04B-02
.36E+01 2.36E+01 2.36B+01 2.36E+01

nuclide concentrations, grams

basis =single reactor assembly
5.04 6.7 d 8.3d 10.0 4
nuclide concentrations, grams

basis =gingle reactor assembly
5.0d 74d 8.3 & 10.0 4

.90B+02 3.50B+02 3.91B+02 3.91E+{2
.84B+02 2.84E+02 2.84E+02 2.84E+02
50E+01 7.51E+01 7.52E+01 7.53E+01
.42E+00 2.44E+00 2.46B+00 2.47E+00
.51E+01 9.51E+01 9.51E+01 9.51E+01
138+01 1.13E+01 1.138+01 1.13E+01

nuclide concentrations, grams

basis =gingle reactor assembly
5.04d 6.7 a 3d 10.0 4
33E-02 7.37B-02 7.41B-02 7.45B-02
.09B+01 5.05B+01 §5.09E+01 5.09B+01
.00B+01 3.00E+01 3.00B+01 3.00B+01
.72B-02 3.80B-02 3.89B-02 3.97BE-02
.28E+04 1.28E+04 1.28B+04 1.28E+04

dhennERRBESh

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

1
- module sas2h will be called
trinc vercellese pwr, 509-069, rod ell, level 2, 20.602 gwd/mtu, June 97

' mixtures of fuel-pin-unjt-cell:

44group latticecell

uo2 1 den=10.079 1
92234 0.028 92235 3

o

68
.13 92236 0.014 92238 96.828 end

kr-83 1 0 1-20 968 end
kr-85 1 0 1-20 968 end
y-89 10 1-20 968 end
sr-90 1 0 1-20 968 end
zr-93 1 0 1-20 968 end
zr-94 1 0 1-20 968 end
zr-95 1 0 1-20 968 end
nb-%4 1 0 1-20 968 end
mo-95 1 0 1-20 968 end
tc-99 1 0 1-20 968 end
ru-101 1 0 1-20 968 end
ru-106 1 0 1-20 968 end
rh-103 1 0 1-20 968 end
rh-105 1 0 1-20 968 end
pd-105 1 0 1-20 968 end
pd-108 1 0 1-20 968 end
ag-109 1 0 1-20 968 end
sb-124 1 0 1-20 968 end
xe-131 1 0 1-20 368 end
xe-132 1 0 1-20 968 end
xe-135 1 0 1-20 968 end
xe-136 1 0 1-20 968 end
cs-134 1 0 1-20 968 end
cs-135 1 0 1-20 968 end
cs-137 1 0 1-20 968 end
ba-136 1 0 1-20 968 end
1a-139 1 0 1-20 968 end
pr-141 1 0 1-20 968 end
pr-143 1 0 1-20 968 end
ce-144 1 0 1-20 968 end
nd-143 1 0 1-20 968 end
nd-145 1 0 1-20 %68 end
nd-147 1 0 1-20 968 end
pm-147 1 0 1-20 968 end
pm-148 1 0 1-20 968 end
sm-147 1 0 1-20 968 end
sm-149 1 0 1-20 968 end
sm-150 1 0 1-20 968 end
sm-151 1 0 1-20 968 end
sm-152 1 0 1-20 968 end
eu-153 1 0 1-20 968 end
eu-154 1 0 1-20 968 end
eu-155 1 0 1-20 968 end
gd-155 1 0 1-20 968 end
1 570 end

ss3i0d 2

hZzo 3 den=0.7407 1 561 end
arbm-bormod 0.7407 1 1 0 0 5000 100 3 1175.0e-6 561 end

arbm-ag 10.159 1 1 0 1 47000 100 4 0.80 S61 end
arbm-in 10.159 1 1 0 1 49000 100 4 0.15 561 end
arbm-cd 10.15%3 8 0 0 1

48108 0.85 48110 12.21 48111 12.63 48112 24.02
48113 12.27 48114 29.11 48601 1-20 48116 7.72

4 0.05 561 end

+ 1175 ppm boron (wt) in moderator at start (lst segment)

fuel-pin-cell geometry:
squarepitch 1.303 0.9020 1 3 0.9786 2 end
N assembly and cycle parameters:

npin/assm=214 fuelnght=B23.10 ncycles=4 nlib/cyc=5
printlevel=s5 lightel=% inplevel=2 numztotal=5 mxrepeats=0 end

4 0.4573 2 0.5005 3 0.7351 500 3.2076 2 13.2177
4 0.4573 2 0.5005 3 0.7351 500 3.2076 2 3.217M
4 0.4573 2 0.5005 3 0.7351 500 3.2076 2 3.2177
4 0.4573 2 0.5005 3 0.7351 500 3.2076 2 3.2177
4 0.4573 2 0.5005 3 0.7351 500 3.2076 2 3.2177
3 0.4573 3 0.5005 3 0.7351 500 3.3248 2 3.3353
3 0.4573 3 0.5005 3 0.7351 500 3.3248 2 3.3353
3 0.4573 3 0.5005 3 0.7351 500 3.3248 2 3.31S3
3 0.4573 3 0.5005 3 0.7351 500 3.3248 2 3.3353
3 0.4573 3 0.5005 3 0.7351 500 3.3248 2 3.3353
3-0.4573 3 0.5005 3 0.7351 500 13.3248 2 3.3353
3 0.4573 3 0.5005 3 0.7351 500 3.3248 2 3.3353
3 0.4573 3 0.5005 3 0.7351 500 3.3248 2 3.3353
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3 0.4573 3 0.5005 3 0.7351 500 3.3248 2 3.3353
3 0.4573 3 0.5005 3 0.7351 500 3.3248 2 3.3353
3 0.4573 3 0.5005 3 0.7351 S00 3.3248 2 3.3353
3 0.4573 3 0.5005 3 0.7351 500 3.3248 2 3.3353
3 0.4573 3 0.5005 3 0.7351 500 3.3248 2 3.3353
3 0.4573 3 0.5005 3 0.7351 500 3.3248 2 3.3353
3 0.4573 3 0.5005 3 0.7351 500 3.3248 2 3.3353
power=11.452 burn=226 down=B86 end

power=17.786 burn=263 downz51 bfrac=0.7234 end

power=20.571 burn=292 downs1ll7 bfrac=0.2766 end

power=17._619 burn=416 down=1l0 bfrac=0.5532 h2ofrac=1.025 end
o 135 cr 5.9 mn 0.33
fe 13.0 ¢co 0.075 ni 9.9
zr 221.0 nb 0.71 sn 3.6

1 £3535558588 aaaasaaaa 88555558885 22222222222 hh hh
SSE555S8358S8 azaaasaanaa S8853888ER53E 2222222222222 hh hh
L1 L1 aa aa a5 s 22 22 hh hh
.11 aa aa ss 22 hh hh -
55 aa aa ss 22 hh hh
553555588888 aaa 8858 22 hhhhhhhhhhhhh
$55555555558 aaaaaaasaaasa 835583885538 22 hhhhhhhhhhhhh
13 aa aa 35 22 hh hh
B8 aa aa ss 22 hh hh
58 55 aa aa ss 55 22 hh hh
5S85S8S88S8SSS aa aa SESSESEE8SEASS 2222222222222 hh hh
553585885588 aa aa 55585383888 2222222222222 hh hh
0
nn nn  iiiiiddiididd cececeeeece hh hh DOOOCO00000 11
nnn nn  iiidddiididd cceecccecccee . hh hh  oocoocooooooocoe 11
nnnn nn cc cc hh hh oo 00 11
an nn nn ii ce hh hh oo 00 11
mm  nn nn ii cc hh hh oo oo 11
nn nn nn ii cec hhhhhhhhhhhhh oo 00 11
nn nn  non ii cc hhhhhhhhhhhhh oo ) 11
T nn nn id cc hh hh oo oo 11
nn nn nn ii cc hh hh o0 oo 11
nn nnnn ii cc e¢¢ hh hh oo oo
nn nnn iididiiiddiii ccecccecceceee . hh hh  oooooooocoooco 1111111111111
nn nn  iifdiddiddiid ccececccoece hh hh 00000000000 1111111111111
0
0000000 88888888888 /7 11 33333333333 // 99998933939 7771777777777
000000000 BB88BBEBBBBEE 2 111 3333333333333 /7 9999993839959 7777777777717
00 00 88 88 7/ 11131 33 33 77 99 9% 177 77
00 00 88 88 77 11 33 77 95 99 7
00 00 88 B8 77 11 33 124 99 99 77
00 00 88888888888 - /7 11 333 124 9999999999995 77
00 00 88888888888 /7 11 333 /7 999999999999 77
00 00 88 - 88 124 11 33 /! 99 7
00 00 - 88 88 I 11 33 7/ 99 77
00 00 88 88 7/ 11 33 33 /7 99 n
000000000 £888888388888 144 . 11111111 3333333333333 /7 9959999999999 i
0000000 88888888888 17 11111111 33333333333 77 999399999999 77
0
11 7777771777777 11 666666666666 22222222222 5555555555555
111 7777177717177 111 6666666666666 2222222222222 5555555555555
1111 77 77 : 1111 66 EEE1 22 22 55
11 77 11 66 22 55
11 77 HE 11 (13 v . 22 55
11 77 11 666666666666 . 22 555555555555
11 77 11 6666666666666 22 5555555555555
11 77 HR 11 66 66 E 22 55
11 77 11 66 66 22 55
11 77 : 11 oz 22 55 S5
11111111 77 11111111 6666666666666 2222222222222 5555555555555
11111111 77 11111111 66666666666 2222222222222 55555555555
1
"] 8SSSSE88888 ccececccccec aaaaaaaaa 11 . eeceessceseee
SBBS5S5S5EBEEBE ceceeeccccceeee Aaaaaaaaaaa 11 ceccesecteecee
B5 88 cC cc aa aa 11 ee
8s cc aa aa 11 ee
=5 cc aa aa 11 ee
$55885588838 cc aaasaazaaaaas 11 ececcceeee
ES5SS5885585 cc aasaazaasaaaa 11 eceeeceee
EL} cc aa aa 11 ee
=5 cc aa aa 11 : ee
[ 1] 1] cc ce aa aa 11 ee
§5SS5S8558885 cceeecceeecee aa aa 1111111111111 ecceeeeecedee
cececcecccecee aa aa 1111111111111 eceoeececeseee

R I YT Y
L N L T R T T ¥
L O R

aennr reeen
wanee program verification information b
anens rrese
seeaw code system: scale version: 4.3

EET Y
L e e R Y T I T YTTI R L}
R R T T L TR Y

reene ennas
sreew srawe
b program: sas2 bl

12221

creation date: 03/07/%7
library: /opt/neut/Scaled.3/bin

b A this is not a scale configuration controlled code

whane jobname: nichol
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anese seesn
seren date of execution: 08/13/97 sonen
(222 4] [T AR
T time of execution: 17:16:25 ssese
raene saeen
rever aanee

A h e RN ARG SRR R RN SRR RR SRR EI RIS
L Y Y .
T R R S L L]

L e s Y T YR AR T X AL L

1
o
0
D' = o = = & = v = e = = e = m = = = e e > = e == = o« o=
[} nuclide concentrations, grams
basis =szingle reactor assembly
initial 1B-18 d
o 16 1.35B+05 1.35E+05
aglo9 2.54E+04 2 .54E+04
total 4.55E+05 4.55E+05
[+] nuclide concentrations, grams
basis =gingle reactor assembly
initial 1E-18 4
u234d 2.B0E+02 2.80B+02
u23s 3.13E+04 3.13B+04
u236 1.40B+02 1.40E+02
u238  9.6BE+05 8.6B8E+05
total 1.00B+06 1.00B+06 _
[+] basis =
0 initial 11.3d 22.6 & 33.94 45.2 ¢ 45.2 4
0 inicial 11.3 4 22.64d 33.9 4 45.2 4 45.2 4
4] nuclide concentrations, grams
basis sgingle reactor assembly
initial 1.7 4 33d 5§.04d 6.7 & g.34d 10.0 4
o 16 1.35B+05 1.35E+05 1.35BE+05 1.35BE+05 1.35B+05 1.35B+05 1.35B+05
0 nuclide concentrations, grams
basis =single reactor assembly
initial 1.74d 3.34 5.0d 6.74d 8.3d 10.04
mo 95 1.08B+01 1.08E+01 1.08E+01 1.08BE+01 1.09B+01 1.098+01 1.09E+01
tc 99 1.97e-05 1.98B-05 1.98B-05 1.98B-05 1.99B-05 1.99E-05 1.99B-05
rh103 4.938-05 4.93B-05 4.93B-05 4.93B-05 4.93B-05 4.93B-05 4.93B-05
agl09 1.46B+04 1.46E+04 1.46B+0d 1.46B+04 1.46E+04 1.46B+04 1.46E+04
[+] nuclide concentrations, grams
basis =single reactor assembly
initial 1.74 3.34 5.04d 6.74d 8.34d 10.0 4
total 4.55B+05 4.55E+05 4.55B+05 4.55B+05 4.55B+05 4.55B+05 4.55B+05
nuclide concentrations, grams
basis =ssingle reactor assembly
initial 1.74 3.3 4 s.0d 6.7 d 8.3d 10.0 4
uz233 1.93g-03 1.93E-03 1.93B-03 1.93B-03 1.93B-03 1.93E-03 1.93E-03
uz234 2.00B+02 2.00E+D2 2.00E+02 2.00B+02 2.00E+02 2.00B+02 2.00B+02
uz2is 1.51B+04 1.51B+04 1.51E+04 1.51B+04 1.51E+04 1.51E+04 1.51B+04
u236  3.09E+03 3.09E+03 3.09E+03 3.09E+03 3.09E+03 3.09E+03 3.09E+03
u23sg 9.52E+05 9.52E+05 9.52E+05 9.52B+05 9.52B+05 9.52E+05 9.52E+05
np237 2.55E+02 2.55E+02 2.56E+02 2.56B+02 2.57E+02 2.57B+02 2.578+02
pu23b 2.14E-04 2.14E-04 2.14B-04 2.14B-04 2.14B-04 2.14E-04 2.13E-04
puz23s 6.50E+01 6.53E+01 6.54B+01 6.56B+01 6.57B+01 6.5BE+01 6.59B+01
pu23B 6.S50B+01 6.53E+01 6.54E+01 6.56E+01 6.57B+01 6.58B+01 6.59E+01
pu239  5.88B+03 5.90B+03 5.91B+03 5.92E+03 5.92B+03 5.92B+03 5,93B+03
pu24o 1.51E+03 1.51B+03 1.51E+03 1.51B+03 1.51B+03 1.51B+03 1.518403 .
pu2dl 8.40B+02 B.40E+02 8.40E+02 8.40B+02 8.39B+02 8.39E+02 §.39B+02
puzd2 1.62E+02 1.62B+02 1.62E+02 1.62B+02 1.62B+02 1.62E+02 1.62E+02
am241  6.91E+01 6.33E+01 6.95E+01 6.97E+01 6.99E+01 7.01E+01 7.03EB+01
am242m 1.62E+00 1.62B+00 1.62B+00 1.62B+00 1.62BE+00 1.62E+00 1.62E+00
am243 2.32B+01 2.32E+01 2.32B+01 2.32BE+01 2.32B+01 2.32E+01 2.32E+01
total 9.79E+05 9.79B+05 9.79E+05 9.79B+05 9.79E+05 9.79E+05 §.79E+05
[ element concentrations, grams
0 nuclide concentrations, grams
basis =single reactor assembly
initial 1.7 d 3.34 5.04a 6.7 4 8.34d 10.0 4
0 nuclide conCentrations, grams
basis =sgingle reactor assembly
initial 1.74d 3.34d 5.0 d 6.7d 8.3 4d 10.0 4
mo 95 4.23B+02 4.23E+02 4.24E+02 4.25B+02 4.25B+02 4.26B+02 4.26B+02
tc 99 5.02E+02 5.02E+02 5.03E+02 5.03E+02 5.03E+02 5.03B+02 5.04E+02
tc 99m 1.45B-01 1.04E-01 6.84E-02 4.49B-02 2.95E-02 1.94E-02 1.27e-02
rulldl 4.67E+02 4.67E+02 4.67E+02 4.67B+02 4.67E+02 4.67B+02 4.67B+02
rhl03 2.95E+02 2.95E+02 2.96E+02 2.97E+02 2.97B+02 2.98E+02 2.98E+02
‘rhl03m 2.16B-02 2.10E-02 2.04E-02 1.98E-02 1.52E-02 1.87p-02 1.81E-02
aglos 4.74E+01 4.75E+01 4.75E+01 4.75E+01 4.75B+01 4.758+01 4.75E+01
0 nuclide concentrations, grams
basis =gingle reactor assembly
initial 1.7d 3.34 5.04 6.74d 8.3 d 10.0 4
[ nuclide concentrations, grams
basis =single reactor assembly
initial 1.7d 3.34 5.04d 6.7 4d 8.3 4 10.0 4 .
nd143 5.71B+02 5.72E+02 5.72E+02 S.73B+02 5.74E+02 S5.75B+02 5,75B+02 *
ndl45 4.34E+02 4.34E+02 4.34B+02 4.34B+02 4.34B+02 4.34B+02 4.34B+02
sml47 1.02E+02 1.02B+02 1.02B+02 1.03B+02 1.03B«02 1.03E+02 1.03E+02
smld9  2.42B+00 2.64E+00 2.78E+00 2.86B+00 2.90B+00 2.93E+00 2.95B+00
(] nuclide concentrations, grams
- basis =single reactor assembly
initial 1.7d 3.3 d 5.04d 6.7d 8.3 d 10.0 4
sm150 1.60B+02 1.60E+02 1.60B+02 1.60B+02 1.60E+02 1.60E+02 1.60B+02
sm151@ 1.38E+01 1.398+01 1.39B+01 1.39B+01 1.39E+01 1.39B+01 1.39B+01 N
=ul51 4.35B-02 4.40B-02 4¢.45E-02 4.49B-02 4.54E-02 4.59E-02 4.64E-02
sml152 8.12E+01 §.12B+01 B8.12B+01 8.12B+01 B.12E+01 8.12E+01 8.12E+01
euls3 S.95E+01 5.96B+01 S.97E+01 5.97B+01 5.98E+01 5.98E+01 5.58E+01
gdl55 4.89E-02 S.06B-02 5.23B-02 S5.39B-02 5.56B-02 5.728-02 S.89B-02
total 2.05E+04 2.0SE+04 2.05B+04 2.05E+04 2.05B+04 2.05B+04 2.05B+04
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t69e11h4.sum
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- module sas2h

SCALE4.3

Bulletin Board

Welcome to SCALE-4.3.

will be called
trino vercellese pwr, 509-069, rod ell, level 4, 23.718 gwd/mtu, June 97

' mixtures of fuel-pin-unit-cell:

44group

latticecell

uc2 1 den=10.079 1 1015

- 92234
kr-83
kr-85 1
y-89 1
sr-90 1
zxr-93 1
zr-94 1
zr-95 1
nb-94 1
mo-35 1
tc-99 1
ru-101 1
ru-106 1
rh-103 1
th-105 1
pd-105 1
pd-108 1
ag-109 1
sb-124 1
xe-131 1
xe~132 1
xe-135 1
xe-136 1
cs-134 1
cs-135 1
cs-137 1
ba-136 1
la-139 1
pr-141 1
pr-143 1
ce-144 1
nd-143 1
nd-145 1
nd-147 1
pm-147 1
pm-148 1
sm-147 1
sm-149 1
sm-150 1
sm-151 1
sm-152 1
eu-153 1
eu-154 1
eu-155 1
gd-155 1

2

L OOOOODOOOOOOOOOOOQOQcOOOOOOOOOOOOOOOOOOOOOOOO

58304

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

570

1015
1015

h20 3 den=0.7554 1

arbm-bormod 0.7554 1

' 1175 ppm boron (wt}

.028 92235 3.13

end
end
end
end
end

end

end

553

92236 0.014 92238 96.828

end

100 5000 100 3 1175.0e-6

end

553

end

in moderator at start {lst segment)

' fuel-pin-cell geometry:

squarepitch 1.303 0.%0201 3 0.9786 2 end

' assembly and cycle parameters:

npin/assm=214 fuelnght=823.10 ncycles=d nlib/cyc=S
inplevel=2 numztotal=3
3 0.7351 500 3.3248 2 3.3353

power=13.184 burn=226 down=86 end

printlevel=s5 lightel=9

power=20.476 burn=263 down=51

bfrac=0.7234

power=23.683 burn=292 down=1117 bfrac=0.2766 en

power=20.283 burn=416 down=10

o 135
fe 13.0

Ir 221.0 nb 0.71

1 =Z558558385
S55S5S555585885
ss ss
5S
13
5S5SE5SSS88S

5558SE588SS8
S
55

er 5.9 mn 0.33
co 0.075 ni 9.9
sn 3.6
aaaaaaaaa 858535S888S
aaaaaaaaaaa 5588855558888
aa aa ss ss
aa aa ss
aa aa ss
A2aap22222333 ESS5BS58S8SS
aaaaaaaaaaaaa 5838556585888
aa aa 13
aa aa ss

end

end

d

bfrac=0.5532 h2ofrac=1.023

22222222222
2222222222222
22 22

22
22

LE SR BN Y

.

LA A g e R L R R Yy L N O S L 2 X

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

end

EBEED
4:4:4:42

|

hhhhhhhhhhhhh

g5
58

Page 1I-19 of 42



Attachment IT: BOOOO0000-01717-0200-00142 REV 00 Page 11-20 of 42

ss 55 aa aa  ss 1] 22 hh hh
B5885388588588 aa aa B83SE88836S55 2222222222222 hh hh
EEgsSsSEEsss aa aa BESESSSEEESN 2222222222222 hh hh
0
nn nn  iddijiiddidd cececeececee hh hh ©0000000000 11
nnn nn iiifididiiid ceeccceecceec hh hh ocoooocoooovooo 11
nnnn mn ce cc hh hh oo oo 11
nn nn nn ii cc hh hh oo °0 11
nn  nn nn ii cc hh hh oo o0 11
nn nn nn ii ce hhhhhhhhhhhhh oo co 11
nn nn nn ii ce hhhhhhhhhhhhh oo co 11
nn nn nn ii cc hh hh oo oo 11
nn nn nn ii ce hh hh oo co 11
nn nann ii cc cc hh hh oo 00 11
n nan  iiiididididii cceccccceceee hh hh 0000000000000 1111111111111
nn nn iiiiiiiddiid cececeececeee hh hh DOOOOOOO000 1111111111111
1]
0000000 7717171777717777 /7 33333333333 11 /7 99999999999 7777771771717777
000000000 7777777771777 7/ 3333333333333 111 77 $999959999999% 7771177777777
00 00 77 77 174 33 33 1111 144 99
00 00 77 /7 33 11 1 99 99 17
00 00 77 /7 33 11 77 99 99 ki
00 00 i 77 333 11 144 9999999993599 <77
00 00 77 77 333 11 /7 99999999959% 77
00 00 77 124 33 1 . /7 99 ki
Y] 00 77 124 33 11 1/ 99 77
00 00 77 %4 33 3 11 1/ 77
000000000 77 /7 3333333333313 11111111 17 9999995999999 ki
0000000 77 124 33333333333 11111111 124 999995999999 77
0
11 22222222222 22222222222 33333333333 5555555555555 88888888888
111 2222222222222 2222222222222 3333333333313 5555555555555 8888888888888
1111 22 22 22 . 22 33 33 : 55 88 88
11 22 22 kK 55 88 88
11 22 22 13 1t 55 88 a8
11 22 - 22 333 555555555555 88838888888
11 22 22 333 . 5555555555555 888588888888
11 22 - 22 33 : 55 88 8
11 22 22 33 55 8e 88
11 22 IR 22 33 33 EE 55 55 8
11111111 2222222222222 2222222222222 3333333333333 5555555555555 8888888888888
11111111 2222222222222 2222222222222 33333333333 55555555555 88858868888
1
0 $5855555888 cecceccoceeee asaaaaaaa 11 cceeeeezeseee
cceececcececeee aaaaaaaaaaa 1 eececceeeeeee
58 88 cc cc aa aa 11 ee
ss cc aa aa 11 ee
8BS cc aa aa 11 ee
BEBBES5588E8 ce aaaaaaaaaaaaa 11 seeeecene
888585855558 ce anaaaaaaaaaaa 11 eeeeeeeee
- [1] cec aa aa 11 ee
a8 cc aa aa 11 ee
88 88 cec cec aa aa 11 ee
cceeeeceoeeee aa aa 1111111111111 essezeeseeees
53858858888 cecceecceee aa aa 1111111111111 seeescesceeee
(22222 AR R R R R R R R A R R R R R R R e R e R R R R A N A A A R R A S R R R R R R RS RS R 2 2 X 27
(A2 A AR AR R R AR R R R R R AR AR R R R R R R R R R R R Y e R R R R R AR R R R R RS X2
LA A S A A R R R R A R R R R R R R Rl R R A e e R R R R R A R R 2 SR X R R AR R RRR AR R 24
seasn creve
bbbt program verification information hAAAAAd
rnne reeen
bl code system: scale version: . 4.3 el
“neee i aewnn
AR R AR A AR SR 2 2228 2 R R S R R R R R R R R R R R R R A R R R R R R RS SR RS 2R Y
AR AR AR SR AR R R S22 00 RN NS S R R R R R R R R R R R R R AR RS SRR N2 ]
EA R 2 2] ) . L322 2]
snase
bbb program: sas2
wawen
b creation date: 03/07/97
renan .
bl library: /opt/neut/Scaled.3/bin
srnan
e
bbb this is not a scale configuration controlled code
rrees jobname: nichol
renen
hddd date of execution: 07/31/97
Teeen
A time of execution: 12:23:58
fauan
anane canan
LR R R R L R R R R R AR AR AR R R R A R R R R R e R e R s R R R R R R A R R 22 2 S22 RRRR R 2 )
LA R R R AR R R R R A A A R R AR AR e s e e e R R R e SR R Y TR R Y]
LA AR A R R R R R R R R R R R R A A A A A AR R A A A A R R R R R A R R R R RS R R S R RS R S R )
1 .
0’
0
D' = - — = = = = @t e m e - m e e ceanm"=aca ==
0 nuclide concentrations, grams
basis =single reactor assembly
initial 1B-18 4
o 16 1.35B+05 1.35B+05
total 3.90B+05 3.90B+05
[+] . nuclide concentrations, grams

basis =single reactor assembly
initial 1E-18 &

u234 2.80B+02 2.80BE+02
u23s 3.13E+04 3.13E+04
u23é 1.40B+02 1.40E+02
u238 9.68E+05 9.68E+05S
total 1.00B+06 1.00E+06

[ bagis =
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0
[}
0

oo

o 16

mo 95
tc 39

total

u233
u23id
u23is
u2lé
u23ig
np237
pu2lé
pu238
puzlsg
pu2l9
pu2dd
pu2dl
puzd2

am242m
am243
total

mo 95
tc 99
tc 99m
rulll
rhl03
rhl03m
agl09

ndl43
ndl45
smld47
sml49

sm150
smi51
eul51
sml52
eul53
gdls5s
total

initial
1.35E+05

initial
1.25E+01
3.08E-05

initial
3.90B+05

initial
.0Se-03
.88E+02
.29E+04
.41B+03
49EB+05
16E+02
23E-04
35e+01
35E+01
178403
.78E+03
.03E+03
40E+02
.01E+01
89E+00
03E+01
75E+05

WEaHONMMAVBWWOWMHN

initial

initial
95E+02
87E+02
71E-01
.53E+02
42E+02
64E-02
34B+01

[LESERESNCRT TN

initial

initial
6.49E+02
5.04E+02
1.13B+02
2.45B+00

initial
.94E+02
46E+01
44B-02
.50E+01
.56E+01
.58E-02
.43E+04

N TO W

initial
initial

e

[CENTRRTYERY I8

N

NN IO W

OB 00 OV DD L D L s e N

.35E+05

1.7 4

.25E+01
.09E-05

1.74
.90B+05

1.74d

.GSE-03

88B+02

.29E+04
.41E+03

49E+05
16E+02

.24E-04
.38E+01
.3BB+01
.19E+03
.78E+03
.03B+03

40E+02

.03E+01
.89E+00
.04B+01
.75E+05

1.7 4

1.74d

.96B+02
.88E+02
.23E-01
.53B+02
.43E+02
.S6E-02
.94E+01

1.74d

1.74d
SOE+02

.05E+02
.13B+02
.73B+00

1.74

L94R+02
.47B+01
.50B-02
.SOE+01
.58BE+01
.80B-02
.43E+04

W

N

[LYSTNRC Y TS O N OVAD D L L D G s e R

MOV 310 L

334

.25B+01
.10B-0S

3.3

d
.90E+05

3.34

.05E-03
.88E+02
.29E+04
.41E+03

49E+05
17E+02

.24B-04
.41E+01

41E+01
20E+03

.78E+03

03E+03
40B+02
05B+01

.89E+00
.04B+01
.7SE+05

334

3.3 4

.96E+02

B88E+02

.06B-02
.53B+02
.44B+02
.49E-02
.95E+01

3.3 4

3.34

.51B+02
.05E+02
.13B+02
.90B+00

3.34d

.94E+02
.47E+01

55E-02

.50E+01
.59E+01

02e-02

.43B+04

W -

[

[SYERT Y-

(LI SYRICIT TS [* ' O¥- AN Ty NV VY WEWEP R WO YN

N OVI10 W s

22.6 d 331.9 4

22.6 4 33.9 4
nuclide concentrations, grams
bagis =single reactor assembly
5.04 6.74d 8.3d 10.0 4

.35B+05 1.35E+05 1.358+05 1.35B+05

nuclide concentrations, grams
basis =single reactor assembly
5.0d 6.7 4d 8.34d 10.0 &

.26B+01 1.26B+01 1.262+01 1.26B+01
.10E-05 3.11E-05 3.11E-05 3.11B-05

nuclide concentrations, grams
basis =single reactor assembly
5.04 6.7 4 8.34d 10.0 4

.90E+05 1.90E+0S 3.90E+05 3.90B+05

nuclide concentrations, grams
basis =single reactor assembly

5.04 6.7 4 8.3 4 10.0 d
05B-03 2.05B-03 2.05E-0) 2.05B-01
88B+02 1.BBE+0D2 1.88R+02 1.88B+02
.29B+04 1.29B+04 1.29B+04 1.29B+04
.41E+03 3.41B+03 3.41B+03 3.41B+03
_49E+05 9.49E+05 9.49RB+05 5. 43B+05
.18B+02 3.188+02 J.19p+02 3.19E.02
.24B-04 3.23B-04 23.23E-04 2.23E-04
.42B+01 9.44E+01 9.45E+01 9.47B+01
.42B+01 9.44B+01 9.45B+01 9.472+01
21E+03 €.22B+0) 6.22B+03 §6.22E+03
78B+03 1.78E+03 1.78B+03 1.78E+03
03B+03 1.03E+03 1.038+03 1.03E+03
40B+02 2.40B+02 2.40E+02 2.40B+02
08E+01 B.10BE+01 B.12B+01 8.14E+0l
.89E+00 1.89E+00 1.BIE+00 1.89B+00
.04E+01 4.04B+01 4.04B+01 4 04E+01
.75B+05 9.75E+05 9.7SB+05 9.75B+05

element concentrations, grams
nuclide concentrations, grams

basis =single reactor assembly
5.04d 6.74d 8.3 d 10.0 &
muclide concentrations, grams

bagis =gingle reactor assembly

5.04 6.7d 8.3d 10.0 @
97B+02 4.98B+02 4.998+02 4.99B+02
B9E+02 5.89E+02 5.89E+02 5.89E+02
30B-02 3.4BB-02 2.28E-02 1.50B-02
,53B+02 5.53E+02 5.53B+02 5.53B+02
44B+02 3.45B+02 3.46B+02 3.46B+02
.42B-02 2.358-02 2.28B-02 2.21E-02
95E+01 5.95E+01 S5.958+01 5.95E+01

nuclide concentrations, grams

basis s=single reactor assembly
5.04d 6.7d 8.3 d 10.0 &
nuclide concentrations, grams

basis =single reactor assembly
5.0d 6.74d 8.3d 10.0 ¢
S2B+02 6.53E+02 6.53B+02 6.54E+02
05B+02 S5.05B+02 5.05E+02 5.05E+02

L132+02 1.13E+02 1.13B+02 1.13B+02
.99E+00 3.05BE+00 3.09B+00 3.11E+00

nuclide concentrations, grams
basis =gingle reactor assembly

5.0d €.7d 8.3d 10.0 4
.94B+02 1.94B+02 1.94E+02 1.94B+02
L47B+01 1.47E+01 1.47B+01 1.47B+01
60E-~02 3.65B-02 3.70E-02 3.75B-02
.50B+01 9.50E+01 9.50B+01 9.50E+01
60B+01 7.60E+01 7.60B+01 7.60E+01
.25B-02 6.47B-02 6.69E-02 6.91B-02
43B+04 2.43B+04 2.43E+04 2.43B+04
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. Welcome to SCALE-4.3,
.

. .
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1 primary module access and input record { scale driver - 95/03/29 - 09:06: 37 }
- module sas2h will be called
trino vercellese pwr, 509-06%, rod ell, level 7, 24.304 gwd/mtu, June 397

' mixtures of fuel-pin-unit-cell:

44group latticecell

uo2 1 den=10.079 1 1001

92234 0.028 92235 3.13 92236 0.014 92238 96.828 end
kr-83 1 0 1-20 1001 end
kr-85 1 0 1-20 1001 end
y-89 10 1-20 1001 end
sr-90 1 0 1-20 1001 end
zr-93 10 1-20 1001 end
zr-94 1 0 1-20 1001 end
zr-95 1 0 1-20 1001 end
nb-9¢ 1 0 1-20 1001 end
mo-95 1 0 1-20 1001 end
tc-99 1 0 1-20 1001 end
ru-101 1 0 1-20 1001 end
ru-106 1 0 1-20 1001 end
rh-103 1 0 1-20 1001 end
rh-105 1 0 1-20 1001 end
pd-105 1 0 1-20 1001 end
pd-108 1 0 1-20 1001 end
ag-109 1 0 1-20 1001 end
sb-124 1 0 1-20 1001 end
xe-131 1 0 1-20 1001 end
xe-132 1 0 1-20 1001 end
xe-135 1 0 1-20 1001 end
xe-136 1 0 1-20 1001 end ~
cs-134 1 0 1-20 1001 end
cs-135 1 0 1-20 1001 end
¢s-137 1 0 1-20 1001 end
ba-136 1 0 1-20 1001 end
1a-139 1 0 1-20 1001 end
pr-141 1 0 1-20 1001 end
pr-143 1 0 1-20 1001 _end
ce-144 1 0 1-20 1001 end
nd-143 1 0 1-20 1001 end
nd-145 1 0 1-20 1001 end
nd-147 1 0 1-20 1001 end
pm-147 1 0 1-20 1001 end
pm-148 1 0 1-20 1001 end
sm-147 1 0 1-20 1001 end
sm-149 1 0 1-20 1001 end
sm-150 1 0 1-20 1001 end
sm-151 1 0 1-20 1001 end
sm-152 1 0 1-20 1001 end
eu-153 1 0 1-20 1001 end
eu-154 1 0 1-20 1001 end
eu-155 1 0 1-20 1001 end
gd-155 1 0 1-20 1001 end

55304 21 570 end

h2o 3 den=0.7795 1 540 end
arbm-bormod 0.7795 1 1 0 0 5000 100 3 1175.0e-6 540 end

1175 ppm boron (wt) in moderator at start (1st segment)

fuel-pin-cell geometry:

squarepitch 1.303 0.9020 1 3 0.9786 2 end

assembly and cycle parameters:

. npxn/assm-th fuelnght=823.10 ncycles=4 nlib/cyc=5

printlevel=5 lightel=9 inplevel=2 numztotal=3 end

3 0.7351 500 3.3248 2 3.3353

power=13.509 burn=226 down=86 end

power=20.982 burn=263 down=51 bfrac=0.7234 end

power=24.268 burn=292 down=1117 bfrac=0.2766 end

power=20.7B5 burn=416 down=10 bfrac=0.5532 h2ofrac=1.020 end
o 135 cr 5.9 mn 0.33
fe 13.0 c¢co 0.075 ni 9.9
zr 221.0 nb 0.71 sn 3.6

1 SSSSS535599 aaaaaaaaa sssss5s535383 22222222222 hh hh
S55585888883S aaaaaaaaaaa 888s888S5SSs§ 2222222222222 hh hh
ss ss aa aa ss 88 2 hh hh
ss aa aa 1] 22 hh hh
1.1 aa aa [1 ] 22 hh hh
555355855588 2322223288333 BESSSSSSSSSS .22

555558588888 saaasaaaaaaaa S5S5ESESE88S 22 hhhhhhhhhhhhh
ss  aa aa 55 22 hh hh
ss a3 aa - 1] 22 hh hh
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[ 1 ss a3 aa  ss 55 22 hh hh
BSBSSSE58858555 aa aa  BR5SSB5SSESSSS 2222222222222 hh hh
B5S8E58885S aa aa 83555588555 2222222222222 hh hh
[
nn nn  iiidddddidid cceccecceece hh hh 00000000000 1
nnan nn ididddiididid ccecccecceccee hh hh 0000000000000 11
nnnn nn ii ecc cc hh hh oo co 11
nn nn nn ii ec hh hh o0 oo 11
nn nn nn ii ce hh hh o0 00 11
nn nn nn ii cc hhhhbhhhhhhhh oo oo 11
nn nn nn ii cc hhhhhhhhhhhhh oo 00 11
nn nn nn ii cc hh hh oo oo 11
nn nn nn ii cc hh hh oo oo 11
nn nnnn ii ce ec hh hh oo oo 11
nn nnn iifiidddddii ccececccececce . hh hh oooococoooooooo 1111111111111
nn nn  ijiiiiidddsi ceccceceocee hh hh 00000000000 1111111111111
1]
0000000 TN /7 33333333333 11 /1 99999999999
000000000 1771777 // 3333333333313 111 /7 999993399995%
00 00 77 77 44 33 33 1111 /77 99 99
00 00 77 /7 33 Tl 14 99 99
00 00 77 7/ 33 11 77 99 99
o0 00 77 /" 333 11 7/ 9999999995999
1] 00 77 1/ 333 11 7/ 9995999935989
a0 00 77 /7 33 11 /7 99
00 00 77 1 33 11 /7 9%
00 [+ 77 77 33 33 11 /" 8
000000000 77 77 3333333333333 11111111 /1 9599999999999
0000000 7 77 33333333333 11111111 123 999999999959
[»]
11 22222222222 4u 22222222222 “
111 2222222222222 443 2222222222222 444
1111 22 22 4444 22 22 4444
11 22 44 4 22 44 44
11 22 Y 4 U 22 44 U
11 22 4“4 44 22 44 (1}
11 22 22 44
11 22 444444444444 22 4444444484444
11 22 4444844444444 22 4444444484448
i1 22 4 22 44
11111111 2222222222222 44 2222222222222 44
111311111 2222222222222 au 2222222222222 “
1
0 88338535888 ceceeccoeee aasaaaaaaa 11 ceeecceceeeee
5888 cceec ccee aaaaaaaaaaa 11 eceeecceeceeeee
55 -1 cc cc aa aa 11 ee
ss cc aa aa 11 ee
ss cec aa aa 11 ee
8BBEESEBSEESR ce aaaaaaaaaaaaa 1l coeeceees
SEBBSEBEBBBES  CC asaaaaaaaaaaa 11 eeeceecece
- BE cc aa aa 11 ee
38 ce aa aa 11 ee
as as cc cc aa aa 11 ee
cececcece aa aa 1111111111111 eceeecceseeee
ccececcecee aa aa 1111111111111 eececeszcecee
I L I I I I T I s
"QQti....'..Q..ﬁ...i.."""'t'"""l"'.".".'l'.l.'.Q.i.‘.tttt.ﬁ.ﬂ't"'..l‘
(222222 2 22 2 X R 2 R S R R R R R R R R R A R R R R R A R X T R R S SRR AR R Y )
reenn csaan
e program verification information arans
rewwn renew
ravae code system: scale version: 4.3 e
araae wrunn
ER R R AR R E R SRR R A R R R R R R R R R R R R R R R R R R R A R R S N )
LR R R AR R R R R A R R R R e R R g R R R R R R A R R R R R R R R R RS R R 2 S X 3
wenaw
LAAAAd program: sas2
ew
veaes creation date: 03/07/97
rreus
library: /opt/neut/Scaled.3/bin
thig is not a scale configuration controlled code
jobname: nichol
date of execution: 07/31/97
time of execution: 12:42:48
vrnee
RARERE SRR R B RS A R A bR bGP RN E R AR R AR AR AN AR RS RO RN AR AR AR AN RIS A ARAANIAE RN R IRI RO N
R R R RN R AR R A RN R R R R R bR R RN AR AR AR AR RN AR ARSIt
(R AR AR S RS A A2 R AR R 2 A R R A NNy S g e A R R R R R R R R R R R R RN X
1
0"
'
0 - = = = = = e e e e e e e e e e e e ... ==~ .
[} nuclide concentrations, grams
basis =gingle reactor assembly
initial 1E-18 4
o 16 1.35E+05 1.35E+05
total 3.90E+05 3.90E+05
nuclide concentrations, grams
basis =gingle reactor assembly
initial 1B-18 &
u234  2.80B+02 2.80E+02
u235  3.13B+04 3.13E+04
w236 1.40B+02 1.40B+02
uz238 9.68E+05 9.68E+05
total 1.00B+06 ,1.00E+06
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0 initial 11.3 4 22.6d 33.9 4 45.2 4 45.2 d
0 initial 11.3 4 22.6 ¢ 33.9 4 45.2 4 5.2 4
[ nuclide conCentrations, grams

basis =single reactor assembly
initial 1.7 4 3.34 5.04d 6.7 d 8.34a 10.04d

o 16 1.35E+05 1.35B+05 1.35E+05 1,35B+05 1.35B+05 1,35B+05 1.35B+05
0 nuclide concentrations, grams
basis =single reactor assembly
initial 1.74d 3.3 4 5.0 d 6.7d 8.3 d 10.0 4
mo 95 1.26B+01 1.26B+01 1.268B+01 1.26B+01 1.27B+01 1.27EB+01 1.27E+0l
tc 99  3.11E-05 3.12B-05 3.13E-05 3.14E-05 3.14E-05 3.14E-05 3.14E-05
[} muclide concentrations, grams
basis =single reactor assembly
initial 1.74d 334 5.04d 6.74d B.Jd 10.0d
total 3.90E+05 3.90B+05 3.90E+05 3.90E+05 3.90E+05 3.90B+05 3.90E+0S
nuclide concentrations, grams
basis =single reactor assembly
initial 1.7 4 3.34 5.04 .7 a g.34d 10.0 4
u233  2.04E-03 2.04E-03 2.04B-03 2.04E-03 2.04B-03 2.04B-03 2.04B-03
u23id 1.87E+02 1.87B+02 1.87B«02 1.87B+02 1.87E+02 1.87B+02 1.87B+02
u23is 1.25+04 1.25B+04 1.25E+04 1.25E+04 1.25B+04 1.25B+04 1.25E+04
u236  3.46B+03 3.46B+03 3.46E+03 3.46EB+03 3.46BE+03 3.46E+03 3 .46B+03
u238  9.49B+05 9.49E+05 9.49E+05 9.49E+05 9.49BE+05 9.49E+05 9.49B+05
np237 3.21B+02 3.22B+02 3,22B+02 3.23B+02 3.23E+02 3.24B+02 3.24B+02
pu236  3.33B-04 3.34E-04 3.34E-04 3.34E-04 3.33IB-04 3.33E-04 3.32B-04
pu23s 9.63B+01 9.67E+01 9.70B+01 9.72E+01 9.73B+01 9.7SE+01 95.76B+01 .
puz23sg 9.63E+01 9.67B+01 95.70B+01 9.72B+01 9.73E+01 9.75E+01 9.76E«01 .
pu239 6.11B+03 6.13B+03 6.142+03 6.15B+03 6.15B+03 6.16B+03 6.16E+03
pu240 1.80E+03 1.80B+03 1.80B+03 1.80B+03 1.B0B+03 1.B0E+03 1.80R+03
pu2dl 1.04E+03 1.04E+03 1.04E+03 1.04B+03 1.04E+03 1.04B+03 1.04R+03
pu2d2  2.51B+02 2.S51B+02 2.52B+02 2.52B+02 2.52E+02 2.52B+02 2.5282+02
am241 7.998+01 B8.01B+01 8.04E+01 8.06B+01 8.08B+01 HA.11E+01 B.13E+01
am242m 1.86E+00 1.86E+00 1.86E+00 1.86B+00 1.86E+00 1.86B+00 1.B6B+00
am243  4.26BE+01 d4.26B+01 4.26E+01 d4.26B+01 4.26B+01 d4.26B+01 4.26B+01
total 9.75B+05 9.75E+05 9.7SE+05 9.75B+05 9.75B+05 3.75B+05 5.75B+05
(] element concentrations, grams
[J] nuclide concentrations, grams
basis =gingle reactor assembly N
initial 1.7 4 3.34 5.0 4 6.7d 8.3d 10.0 4
[} nuclide concentrations, grams
basis =single reactor assembly
initial 1.7d 3.3d 5.04 6.7 4 8.34 10.0 4
mo 95 5.07E+02 5.08E+02 5.09B+02 5.09B+02 5.10B+02 S5.11B+02 5.12B+02
tc 99  6.01E+02 6.02B+02 6.02B+02 6.03E+02 6.03B+02 6.03B+02 6.03B+02
tc 99m 1.75E-01 1.268-01 8.26E-02 5.43E-02 3.56E-02 2.34B-02 1.54B-02
ruldl S5.67E+02 5.67E+02 5.67B+02 5.67B+02 S5.67E+02 S5.67B+02 5.67B+02
rh103  3.49E+02 3.49B+02 3.50E+02 3.51B+02 3.52B+02 3.52E+02 3.53B+02
rh103m 2.71E-02 2.63B-02 2.56E-02 2.48E-02 2.41E-02 2.34E-02 2.27E-02
agl09 6.09B+01 6.10B+01 6.10B+01 6.10BE+01 6.10B+01 6.10%+01 6.10B+01
0 nuclide concentrations, grams
basis =single reactor assembly
injitial 1.7d 3.34d $.04d 6.7 4 8.3 4 10.0 d
4] nuclide concentrations, grams
- basis =gingle reactor assembly
initial 1.7 4 3.34d 5.0d 6.7d 8.3d 10.0 4
ndld3 6.59B+02 6.60E+02 6.61B+02 6.62E+02 6.63B+02 6.64B+02 6.65E+02
ndl4s 5.16E+02 5.16E+02 5.16B+02 5.16B+02 5.16E+02 S.16E+02 5.16E+02
sml47 1.15E+02 1.15B+02 1.15B+02 1.158+02 1.15E+02 1.1S5BE+02 1.15B+02
sml49 2.3BE+00 2.67E+00 2.84E+00 2.94B+00 3.00E+00 3.04E+00 3.06E+00
0 nuclide concentrations, grams
basis =gingle reactor assembly
initial 1.74 3.34d 5.04d 6.7 d 8.3 4 10.0d
sml50 1.99B+02 1.99B+02 1.99E+02 1.99B+02 1.99BE+02 1.99E+02 1.99E+02
sml51  1.42E+01 1.43B+01 1.43B+01 1.44B+01 1.44E+01 1.44E+01 1.44E+01
eul51 3.20E-02 3.25E-02 3.30B-02 3.35B-02 3.40E-02 3.45E-02 3.50E-02
sml52 9.75E+01 9.75E+01 9.75E+01 9.7S5E+«01 9.7S5E+01 9.75B+01 9.75E+01
euls3 7.80E+01 7.82E+01 7.83B+01 7.84B+01 7.B4E+01 7.84E+01 7.84E+01
gdl155 5.43B-02 5.66BE-02 5.89B-02 6.12E-02 6.34B-02 6.57B-02 6.B0E-02
total 2.49E+04 2.49E+04 2.49B+04 2.49B+04 2.49B+04 2.49B+04 2.49BE+04
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primary module access and input record ( scale driver - 95/03/29 - 09
will be called
trino vercellese pwr, 509-069, rod e5, level 4, 23.867 gwd/mtu, June 97

- module sas2h

' mixtures of fuel-pin-unit-cell:

44group

latticecell

uo2 1 den=10.07% 1

92234
kr-83
kr-83
y~89
sr-90
2r-93
zr-94
zr-95

]
L]
'
-
w
N
Ll e e el e e e e el el e el N el S S S S O P U U U W ORI
- 000000000000 000000UO0000000000CAdTAUOO00A00aA0a

o
n
[
[=]
-~
LM

1-20
1-20
1-20
1-20
1-20
1-20
1-20
1-20
1-20
1~20
1-20
1-20
1-20
1-20
1-20
1-20
1-20
1-20
1-20
1-20
1-20
1-20
1-20
1-20
1-20
1-20
1-20
1-20
1-20
1-20
1-20
1-20
1-20
1-20
1-20
1-20
1-20
1-20
1-20
1-20
i-20
1-20
1-20
1-20

.028 92235

1015
1015

1015
3.13
end
end
end
end
end
end
end
end
end
end
end
end

570 end

h20 1 den=0.7554 1

arbm-bormod 0.7554 1
1175 ppm boron (wt)

553
100

92236 0.014 92238 96.828 end

end
S000 100 3 1175.0e-6 553 end

in moderator at start (lst segment}

' fuel-pin-cell geometry:

squarepitch 1

.303

0.9020 1 3 0.9786 2

' assembly and cycle parameters:

npin/assm=214 fuelnght=823.10 ncycles=4 nlib/cyc=5

printlevel=5 lightel=3

3 0.7351 500 3.3248 2 3.3353
power=131.266 burn=226 down=86 end

power=20.605 burn=263 downa51

inplevels2 numztotal=3 end

bfrac-0.7234 end

power=23.832 burn=292 down=1117 bfrac=0.2766 end

power=20.411 burn=416 down=10
mn 0.33

o 135
fe 13.0

1 55585S5S5S88S

5558885558888
BS BS
85
S35
5558585585558
5553988385588
BB
BB
8s 1.

cr 5.

9

co 0.075 ni 9.
zr 221.0 nb 0.71

sn 3.
aaaaaaaaa
aaaaaaaaaaa
aa aa
aa aa
aa aa
aaaaaaaaaaaaa
aaaaaaaaaaaaa
aa aa
aa aa
aa aa
aa aa

9
6

88588888858
S55858S588888
88 88
88
L1}
858888858588

858888353888

88
88
88 88
5555858833888

bfrac=0.5532 h2ofrac=1.023

22222222222
2222222222222
22 22

22
2222222222222

end
hh hh
hh hh
hh hh
hh hh
hh hh
hhhhhhhhhhhhh
hhhhhhhhhhhhh
hh hh
hh hh
hh hh
hh hh

:06:37 )
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55558588858 aa aa 38353338858 2222222222222 hh hh
nn an  {iiidiiidiid ceececceecce hh hh ©£0000000000 11
nnn nn  iiilididiidd ecccccececccce hh hh  oooooooococooo 11
nnnn nn ii ec cc  hh hh oo oo 11
nn nn nn ii cc hh hh o0 oo 11
Jn  nn nn ii cc hh hh oo oo 11
nn nn m ii cc hhhhhhhhhhhhh oo oo 11
nn nn nn ii ec hhhhhhhhhhhhh -] -] 11
nn nn nn ii ce hh hh oo oo 11
nn nn nn ii cc hh hh oo 00 11
nn nnnn ii cc cc hh hh oo o0 1
nn mnn diddiidididd cecceccccecce . hh hh ooocooooooocoo 1111111111111
nn can iidiiddiididi ccceeccececee hh hh 00000000000 1111111111111
0000000 1777171717177 I£4 33333333333 11 /7 99999999999 7171777777177777
000000000 771777777177 /7 3333333333333 111 /i 9999999999599 e e ik e i}
00 00 77 7 124 33 33 1111 /77 99 77
00 00 77 124 kK] 11 144 99 99 7
00 00 77 24 33 11 44 99 99 7
o0 00 77 /7 333 11 7/ 99999999999%9 77
00 00 77 // 333 il 17 959599999999 7
00 00 77 44 33 11 7 99 - 77
00 00 77 e 33 11 77 99 77
00 00 77 124 EX] 13 11 77 99 177
000000000 77 7 3333333333333 11111111 177 9999999959999 77
0000000 kXl 1/ 33333333333 11111111 /7 999999959999 kA
11 33333333333 0000000 22222222222 11 11
111 3333333333333 000000000 2222222222222 111 11
1111 33 33 H 00 00 22 22 EE 1111 1111
11 33 00 00 22 [ 11 11
11 33 LR 00 - oo 22 ER ] 11 11
11 333 00 00 22 11 11
11 333 00 00 22 11 11
11 33 00 a0 22 ER 11 11
11 33 00 00 22 IR . 11 11
11 33 : kK] H 00 00 22 HH 11 11
11111111 3333333333333 000000000 2222222222222 11111111 11111111
11111111 33333333333 0000000 2222222222222 11111111 11111111
S8BBESEEESE cececececeecee aaaaaaaaa 11 eceeceeeeeeeee
ssssSSBEES8588  ccccooccocece aaaaaaaaaaa 11 eceseeecceeee
&8s 88 cc cc  aa aa 11 ee
88 cc aa aa 11 ee
1] cc aa aa 11 ee
SS5595588888 ce asaaaazaaaaaa 1} eceeceeee
ES5855588888 cec aaaaaaaasaaaa 11 ececceeee
85 ce aa aa 11 ee
55 ce aa aa 11 ee
- -1 85 cc cec aa aa 11 ee
5555855555888 ccecececcecce aa aa 1111111111111 eececcececeeee
BEEBB555EBS coeececcoocecce aa aa 1111111111111 eececeeeecees
LR R 2RSS S S R R R N AR s NN A A S e e R R R R R R R A R R R R 2 R R S R A SRR )
(AR AR AR R R R AR S S A R R R 2 R N 2 R R R R R R R R R R A R R R R R SR SR RS2 NS R Y )
R L Ty S S N I L L P T P e
Tanan senan
bl program verification information i
arenw seeen
aeann code system: scale version: 4.3 bbb
remmw ceens
R R R R AR AR AN E R A R RN AR SN TR R IR AN R RN R RN E R BB A AR RN RN R RN AR AN R RN SRR
...."'t.t....t."ii'ﬁ.Q.QQ.Q'Q"QQ"Q.'Q"."QQ.""‘Q'.D'.it...'..'."II...Q'Q
saeee aasae
renese . “sane
program: sas2 bbb
rrenn
bk creation date: 03/07/97 seeee
rerne rewan
bl library: /opt/neut/Scaled.3/bin hhhidd
vevae eeue
annn reeen
renas thig is not a scale configuration controlled code b
wraen rrane
bbb jobname: nichol eane
ewan PETTY
#evs+  date of execution: 07/31/97 e
conwn asaan
b time of execution: 13:02:11 avnes
Y canun
nees crnnn
L2222 S AR R S S d Ay S A R R R R R R R R R R R R R R e R RS R RS R R N 2
TEERRER LA R R R R S s 2 g e e R R R R A R R R R R A AR R 2 2] L2 23
AR AR AR SRS Rl Rl s e Ry Sy e R R A R R R R R SRR S RS
nuclide concentrations, grams
basis =single reactor assembly
initial 1E-18 d
o 16 1.358+05 1.35E+05
total 3.90E+05 3.90E+05
nuclide concentrations, grams
basis =single reactor assembly
initial 1E-18 d
u234 2.B0B+02 2.80E+02
u235 3.13B+04 J.13E+04
u23é 1.40B+02 1.40E+D2
u238 9.68E+05 9.6BE+05
total 1.00E+06 1.00B+06 -
bagis =
initial 11.3 4 22.6 d 33.94 45.2 & 45.2 d
initial 1.3 & 22.6d 33.94d 45.24d 45.2 4

nuclide concentrations, grams
basis ssingle reactor assembly



Attachment IT:
initial
0 o 16 1.35E+05
initial
mo 935 1.26E+01
tc 99 3.142-05
initial
total 3.90E+05
initial
uz233 2.058-03
u2ld 1.88B+02
u23s 1.28E+04
u236  3.42E+03
u238  9.49B+05
np237 3.18E+02
pu2lé 3.29E-04
pu2lis 9.48B+01
pu2lB 9.48E+01
pu23’ 6.18E+0]
pu240 1.79E+03
pu2dl 1.04E+03
pu24d2 2 .43E+02
am241 8.06B+01
am242m 1.90B+00
am243 4.12E+01
total 9.75E+05

1]

0
initial

0
initial
mo 95  £.98E+02
tc 99  5.90B+02
te 99m 1.728-01
rul0l 5.57E+02
thl03 3.44E+02
rhl03m 2.66E-02
agl09 5.99E+01

0
initial

[
initial
ndl43 6.52E+02
ndld45s S.07B+02
sm147 1.13B+02
sml49 2.45E+00

[
initial
sm150 1.96E+02
sml51 1.46E+01
eulsl 3.42E-02
sml52 9.55E+01
eul53  7.63E+01
gdl55 5.62E-02
total 2.45E+04

B00000000-01717-0200-00142 REV 00

1.7 4
1.358+05 1.

1.74d
.26E+01
.158-05

[~

VAHDNHEAVYWWOWRHEND
I
Y
(]
+
o
-

.75E+05

1.7 4

1.74
.9BB+02
.91B+02
.23B-01
.57E+02
.45B+02
.58B-02
.00E+01

VR WL =Lt

1.7 4

1.74d
.53B+02
.07E+02
.138+402
.73E+00

SRRV N

1.7 4
.968+02
.47E+01
.47E-02
.S5B+01
L65E+01
.84E-02
.45E+04

[SXV RN Ev-RWEoye

W

N ooy

ANW DU e O OO N s et OVAO D W WD RS

B OV 11D G

3.3 4
3I5E+05

3.34d

.26E+01
.16E-05

.15B+0S

334

.99E+02

82E+02

.11e-02
.S7B+02
.45B+02

51g-02

.00B+01

3.34d

3.3 4

.54B+02
.07B+02
.13B+02
.90E+00

3.34d

.96E+02
.47BE+01
.53E-02

S5E+01

.66E+01
.06E-02
.45E+04

[T -

w

Wiy

War®DNMAOOWWDWR N

LY STWET TR ¥

R OV <30 ) it o

5.0d 6.7 a 8.3 4 10.0 4

.35E+05 1.35B+0S 1.35g+05 1.35E+05

nuclide concentrations, grams
basis =single reactor assembly
5.04d 6.7 4 8.3 a 10.0 d

.27B+01 1.27E+01 1.27B+01 1.27E+01
.17B-05 3.17E-05 3.17p-05 3.17E-05

nuclide concentrations, grams
basis =single reactor assembly
5.0d 6.74d 8.3 4d 10.0 &

.90B+05 3.90E+0S 3.90E+05 3.30BE+05

nuclide concentrations, grams
basis =single reactor assembly

5.0d 6.7d 8.3 d 1i0.0 4d
06E-03 2.06E-03 2.06E-03 2.06E-03
.88E+02 1.88E+02 1.B8E+02 1.88E+02
28B+04 1.2BE+04 1.28E+04 1.2BE+04
42B+03  3.42B+03 J.42B+03 3. 42E+03
49B+05 9.49B+05 9 .49B+05 D9 .49B+05
20B+02 3.21B+02 3.21B+02 3.22B+02
.29B-04 3.28E-04 3.28E-04 3.28BE-04
.56E+01 9.58E+01 9.59B+01 9,60E+01
.56B+01 9.58E+01 9.59B+01 9 608401
22E+03 6.23E+03 6.23B+03 6.23B+03
.79B+03 1.79B+03 1.79B+03 1.75B+03
.04E+03 1.04E+03 1.04B+03 1.04B+03
43B+02 2.43E+02 2.432+02 2.43B+02
13B+01 8.15E+01 8.178+01 8.20E+01
.90E+00 1.90B+00 1.90E+00 1.90E+00
12B+01 4.12B+01 4.12E+01 4 .12E+01
75E+05 9.75BE+05 9.75B+05 9.75BE+05

element concentrations, grams
nuclide concentrations, grams

basis sgingle reactor assembly
5.0d 6.7 4 8.3 4a 10.0 4
nuclide concentrations, grams

basis =single reactor agsembly

5.0 4 6.7d 8.3d 10.0 4
.00B+02 5.01E+02 S5.02B+02 5.02B+02
92E+02 5.928+02 S5.92B+02 5.93B+02
33e-02 3.50B-02 2.30B-02 1.51B-02
S7B+02 5.57B+02 5.57E+02 5.57E+02
L46B+02 3.47E+02 3.4BE+02 3 .48B+02
.43B-02 2.36B-02 2.30B-02 2.23E-02
00B+01 6.00B+01 6.00E+01 6.00B+01

nuclide concentrations, grams

basis =single reactor assembly
5.0d 6.7 d 8.3d 10.0 4
nuclide concentrations, grams

basis =single reactor assembly
5.04d 6.7 4 8.3d 10.0 d

.55B+02 6.56E+02 6.56B+02 6.57B+02
.07E+02 5.07B+02 5.07E+02 5.07E+02
L13E+02 1.13BE+02 1.14EB+02 1.14E+02
.00B+00 3.06B+00 3.10B+00 3.12E+00

nuclide concentrations, grams
basis ssingle reactor assembly

5.0d 6.74d 8.34d 10.0 4
96B+02 1.396B+02 1.96E+02 1.96E+02
48E+01 1.4BE+01 1.48E+01 1.48E+01
SBE-02 3.63E-02 3.68E-02 3.73B-02
SSB+01 9.55E+01 9.55E+01 9.55BE+01
66E+01 7.67E+01 7.67E+01 7.67B+01
29B-02 6.51BE-02 6.73E-02 6.55E-02
.45E+04 2.45E+0d4 2.4SE+04 2.45E+04
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t69e5h7.sum

AaAAhAA S S A A A L A A A R A L e s s A R L T )

SCALE4.3 Bulletin Board

Welcome to SCALE-4.3.

T2 e e e

L R R L e Ry T PO e T L 2

primary module access and input record ( scale driver - 95/03/29 - 09:06:37 }
- module sas2h will be called
trino vercellese pwr, 509-069, rod e5, level 7, 24.548 gwd/mtu, June 97

' mixtures of fuel-pin-unit-cell:

44group latticecell

uo2 1 den=10.073 1 1001
92234 0.028 92235 3.13 52236 0.014 92238 96.828 end

kr-83 1 0 1-20 1001 end
kr-85 1 0 1-20 1001 end
y-89 10 1-20 1001 end
sr-90 1 0 1-20 1001 end
zr-93 1 0 1-20 1001 end
zr-94 1 0 1-20 1001 end
zr-95 1 0 1-20 1001 end
nb-94 1 0 1-20 1001 end
mo-95 1 0 1-20 1001 end
tc-33 1 0 1-20 1001 end
ru-101 1 0 1-20 1001 end
ru-106 1 0 1-20 1001 end
rh-103 1 0 1-20 1001 end
th-105 1 0 1-20 1001 end
pd-105 1 0 1-20 1001 end
pd-108 1 0 1-20 1001 end
ag-109 1 0 1-20 1001 end
sb-124 1 0 1-20 1001 end
xe-131 1 0 1-20 1001 end
xe-132 1 0 1-20 1001 end
xe-135 1 0 1-20 1001 end
xe-136 1 0 1-20 1001 end
cs-134 1 0 1-20 1001 end
cs-135 1 0 1-20 1001 end
cs-137 1 0 1-20 1001 end
ba-136 1 0 1-20 1001 end
la-139 1 0 1-20 1001 end
pr-141 1 0 1-20 1001 end
pr-143 1 0 1-20 1001 end
ce-144 1 0 1-20 1001 “end
nd-143 1 0 1-20 1001 end
nd-145 1 0 1-20 1001 end
nd-147 1 0 1-20 1001 end
pm-147 1 0 1-20 1001 end
pm-148 1 0 1-20 1001 end
sm-147 1 0 1-20 1001 end
sm-149 1 0 1-20 1001 end
sm-150 1 0 1-20 1001 end
sm-151 1 0 1-20 1001 end
sm-152 1 0 1-20 1001 end
eu-153 1 0 1-20 1001 end
eu-154 1 0 1-20 1001 end
eu-155 1 0 1-20 1001 end
gd-155 1 0 1-20 1001 end

8s304 2 1 570 end

h2o 3 den=0.7795 1 540 end
arbm-bormod 0.7795 1 1 0 0 5000 100 3 1175.0e-6 540 end

' 1175 ppm boron (wt}) in moderator at start {lst segment)

fuel-pin-cell geometyry:

squarepitch 1.303 0.9020 1 3 0.9786 2 end

' assembly and cycle parameters:
npin/assm=214 fuelnght=823.10 ncycles=4 nlib/cyc=5
printlevelaS lightel=9 inplevel=2 numztotals3 end
3 0.7351 500 3.3248 2 3.3353
power=13.645 burn=226 down=86 end
power=a2l.193 burn=263 down=51 bfrac=0.7234 end
power=24.512 burn=292 down=1117 bfrac=0.2766 end
power=20.933 burn=416 down=10 bfrac=0.5532 h2ofrac=1.020 end
o 135 cr 5.9 o 0.33
fe 13.0 co 0.075 ni 9.9
zr 221.0 nb 0.71 sn 3.6

1 55555558888 aaaaasaaa BEESBSSESERE 22222222222 hh hh
8585555585888 aaaaaaaaaaa 8885885895888 2222222222222 hh hh
83 s aa aa 88 ss 22 22 hh hh
-] aa aa ss 22 hh hh
1] aa aa ss 22 hh hh
555535555588 asaaaaaaaaaaa 885588558888 22 hhhhhhhhhhhhh

SSESSSSSSSSS  AaaaAAAAAAAAAA 8S3S8S3s8888S 122
B3 aa aa ss 22 hh hh
8s aa aa ss 22 hh hh
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B00000000-01717-0200-00142 REV 00

1111111111111
1111111111131

7/

1111111111111
1111111111111

4.3
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99999999999
9999999999999
99 95
99 99

29 99
9995999999995
999999999999
99
99

99
9999959999599
9999399339999

333333333313
3333333333333
33 3

33
3333333331333
333333333313

eseccececeene
eeeeeceeceseee
ee

ee

ee

aseeceeee
eseseeeee

e

ee

ee
egeeesececeee
ececeeeeecesee

enes
crens
crene
sxnee
tenan

rrenn

&8 ss aa aa &8 [ 1 22 hh hh
5885583853688  AA aa 8355533558855 2222222222222 hh hh
588888585388 aa aa 55585335858 2222222222222 hh hh
0
nn nn  1ididdiddidii cceeecceeee hh hh Q0000000000
mn nn  iddidddiddidi cccececcccecee hh hh 0000000000000
mnn nn ii cc cc hh hh oo 0o
nn nn nn ii cc hh hh o0 oo
. an nn ii cc hh hh oo oo
mn nn nn ii cc oo oo
nn nmm nn ii [ hhhhhhhhhhhhh o0 oo
m m nn ii cc hh hh oo oo
m n nn ii cc hh hh oo oo
nn nnnn ii cc cc hh hh oo 00
nn nnn  iiiidiiidifi cococooececcecce hh hh 0000000000000
nn nn  iidiiiidiiii cecceeecceeee hh hh DODOOOOOLO0
1]
0000000 7777177777777 1/ 33333333333 11
Go0000000 777777777777 /7 3333333333333 111
00 o0 77 77 124 3 33 1111
00 00 k) 77 33 n
00 00 77 /7 33 11
[+]0] 00 77 17 333 11
00 00 77 144 333 11
00 00 77 /17 33 11
0o 00 77 124 kk] 11
00 00 77 /7 33 33 11
000000000 77 // 3333333333333 11111111
0000000 77 144 33333333333 11111111
4]
11 33333333333 22222222222 44
111 3333333333333 2222222222222 (L]
1111 33 33 22 22 4444
11 33 22 44 44
11 33 22 4 W
11 333 22 44 44
11 333 22 4 44
11 33 22 dddddddaiud
11 33 22 4444444444444
11 33 a3 22 44
11111111 3333333333333 2222222222222 44
11111111 33333333333 2222222222222 (1]
1
0 aaaanaaaa
cce cec aaaaaaaaaaa
ss ss cc cc aa aa
L1 cc aa aa
BB cc aa aa
EBSESSS58B88 ce aaaaaaaaaaaaa
SE555S5E8888  CC aaaaaaaaaaaaa
- 58 ccC aa aa
88 cC aa aa
8s 88 c¢c cc  aa aa
8535399888888  CCccoccoccccccee aa aa
sssssssssss ccececocececee aa aa
AR R AR R AR R AR A2 R R R a2 R R R N RNy R R R R Y Y IS SR RN X 3
LA AR E R R A AR A AR R R A R e R g R R R R R R R S A R R R N )
.n'n'“""l"Q'Q.'Q.0..Q.".QQQQ"...'.'QQO‘Q...til'i.ttﬁﬁ.iii'.'i"l.'t';"l.l
shnen
hhddd program verification information
Y
sewen ’ code system: scale version:
cenny E
(A2 AR R A 2SS a SR A R R R R R R R R R R R R R R R R R Y P R R R R RN
LSRR AR N A A R R e R R R R R N R SRR R R NN Y
enny
PR
bbb program: sas2
nenwn
bl creation date: 03/07/97
rrane
A A library: /opt/neut/Scaled.3/bin
srean
this is not a scale configuration controlled code
jobname: nichol
el date of execution: 07/31/97
sewne
reeew time of execution: 13:24:38
.
-
L 2] A4S A2 R g g a gy A Y R R R R R R R R X T R 2
LA AR AR SRS RS AR RN s A A d A e R R R R R Y SR Y 2
LA AR R A AR SR 2 R R A A A R R R Y R XX 2222 2
1
0
o
D' = = = = = = @ @ = = o = = « &« = = v &« = - - = e e e - e o= o=
"] nuclide concentrations, grams
basis =gingle reactor assembly
initial 1B-18 4
o 16 1.35E+05 1.35B+05
total 3.90B+05 3.90B+05
nuclide concentrations, grams
basis =single reactor assembly
initial 1E-18 4
u234  2.80B+02 2.80E+02
u235 3.13E+04 3.13B+04
u236 1.40B+02 1.40B+02
u238 9.6BE+05 9.68E+05
total 1.00B+06 _1.00E+06

basis =

77771717717771771
777717177777
77

7777777771717
7777717777717
7”7 77
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[} initial 11.3 & 22.6d 33.94d 5.2 4 45.2 4
0 initial 11.3 4 22.6d 33.9 4 45.2 4 45.2 4
0 nuclide concentrations, grams

basis =single reactor assembly
initial 1.7 4 3.34 5.04d 6.7 4 8.3d 10.04

0 16 1.35B+05 1.35B+05 1.35B+05 1.35B+05 1.35E+05 1.35B+05 1.35E+D5
0 nuclide concentrations, grams
basis =single reactor assembly
initial 1.74 334 5.0d 6.7d 8.3d 10.0 &
. mo 95 1.27B+01 1.27B+01 1.28E+01 1.28B+01 1.28B+0] 1.28B+01 1.28B+01
tc 99 3.21B-05 3.23B-05 3.23B-05 3.24B-05 3.24B-05 3.25E-05 3.25B-05
0 nuclide concentrations, grams
basis =single reactor assembly
initial 1.7 4 3.34 s.04d 6.7 4 8.3 4 10.0 &
total 3.90E+05 3.90B+05 3.90B+05 3.90E+05 3.90B+05 3.90E+05 3.90E+05

nuclide concentrations, grams
basis =single reactor assembly
initial 1.74 3.34d 5.04 6.7 4 8.3 4 10.0 4

u233 2.05e-03 2.058-03 2.05B-03 2.05B-03 2.05B-03 2.05E-03 2.05E-03
u234 1.86B+02 1.86B+02 1.86B+02 1.86B+02 1.86B+02 1.B6E+02 1.B6E+02
u2is 1.24B+04 1.24B+04 1,24B+04& 1.24B+04 1.24E+04 1.24E+04 1.24B+04
u236 3.47B+03 3.47B+03 3.47BE+03 3.47B+03 3 .47B+03 3.47B+03 J.47B+03
u2is 9.48E+05 9.48E+05 9.48B+05 9.48B+05 9.48B+05 9.48B+05 9.48B+05
np237  3.25E+02 3.26EB+02 3.26B+02 3.27E+02 3.28R+02 13.28B+02 3.2BE+02
puzlé 31.42B-04 3.43B-04 3.43B-04 3.42E-04 3.42B-04 3.42B-04 2I.41B-O04
pu23s 9.86E+01 9.89B+01 9.92B+01 9.94B+01 9.96B+01 9.57E8+01 9.98B+01 .
pu238 9.86E+01 9.898+01 9.92B+01 9.94B+01 9.956B+01 9.97B+01 98.9BE+0l _
pu239  6.13BE+03 6.15E+03 6.16B+03 6.17B+03 6.17B+03 6.18E+0) 6.18B+03
pu240 1.82E+03 1,B2BE+03 1.82E+03 1.82E+03 1.82E+03 1.82E+03 1.82B+03
pu24dl 1.05E+03 1.05E+03 1.05BE+03 1.05E+03 1.05B+03 1.05E+03 1.05B+03
pu242 2.58B+02 2.5BB+02 2.58B+02 2.58E+02 2.58R+02 2.58B+02 2.58B+02
am241 8.07B+01 B.09B+01 8.11E+01 8.14E+01 8.16EB+01 8.18E+01 8.21B+01
am242m 1.88E+00 1.8BE+00 1.88E+00 1.88E+00 1.88E+00 1.88E+00 1.882+00
am243  4.40B+01 4.41B+01° 4.41B+01 4.41B+01 4.41B+01 4.41B+01 4.41B+01
total 9.74E+05 9.74B+05 9.74B+05 9.74E+05 9.74E+05 9.74E+05 9.74B+05
4] element concentrations, grams
0 nuclide concentrations, grams
basis =single reactor assembly
initial 1.7d 3.34 5.0d 6.74d 8.3d 10.0 4
1] nuclide concentrations, grams
basis =single reactor assembly
initial 1.74d 3.34 5.0d 6.7 4 8.3 4 10.0 4
mo 95 5.11B+02 5.12B+02 5.13B+02 5.14B+02 S5.15B+02 5.15B+02 5.16E+02
tc 99 6.06E+02 6.07E+02 6.08E+02 6.08E+02 6.08E+02 6.08E+02 6.09E+02
tc 99m 1.77E-01 1.27E-01 8.34BE-02 5.48E-02 3.60B-02 2.36B-02 1.55B-02
Tulfl 5.73E+02 5.73B+02 S5.73E«02 S5.73E+02 5.73B+02 5.73B+02 5.73B+02
rhl03  3.52B+02 3.53E+02 3.53B+02 3.54E+02 3.55B+02 3.56B+02 3.56B+02
rhi03m 2.74B-02 2.66E-02 2.59E-02 2.51E-02 2.44B-02 2.37B-02 2.30B-02
agl09 6.1BE+01 6.19BE+01 6.19E+01 6.19B+01 6.19B+01 6.19B+01 6.198+01
1] nuclide concentrations, grams
basis =single reactor assembly
initial 1.74 3.34 5.04d 6.7 4 8.3d 10.0 4
] nuclide concentrations, grams
- basis =single reactor assembly
injitial 1.74d 3.34d 5.0d 6.7 d 8.3 4 10.0 4
ndl43 6.64E+02 6.65E+02 6.66B+02 6.67E+02 6.6BE+02 6.69E+02 6.69E+02
ndid5 5.20BE+02 5.21B+02 5.21B+02 5.21B+02 5.21B+02 5.21E+02 5.21B+02
smid7 1.15E+02 1.15B+02 1.15B+02 1.16B+02 1.16B+02 1.16E+02 1.16E+02
smld9 2.39E+00 2.68E+00 2.85E+00 2.56E+00 3.02B+00 3.05B+00 3.07E+00
] nuclide concentrations, grams
basis =single reactor assembly
initial 1.74d 3.34 s.0d 6.7d 8.34 10.0 4
sml50 2.01E+02 2.01E+02 2.01E+02 2.01E+02 2.01E+02 2.01B+02 2.01B+02
sm151 1.43E+01 1.44E+01 1.44BE+01 1.44E+01 1 .44B+0]1 1.44B+01 1.44B+01
eul5l 3.16E-02 3.21B-02 3.26B-02 3.31B-02 3.36EB-02 13.41B-02 3.47B-02
s5m152 9.84E+01 9.B4B+01 9.84E+01 9.84E+01 9.84EB+01 9.84B+01 5.848+01
eulsl 7.91E+01 7.93B+01 7.94B+01 7.95B+01 7.95B+01 7.95E+01 7.35B+01
gdl55 5.48E-02 S5.72B-02 5.95B-02 6.18E-02 6.41E-02 6.65E-02 6.88B-02
total 2.52B+04 2.52B+04 2.52E+0d4 2.52BE+04 2.52BE+04 2.52B+04 2.52B+04
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primary module access and input record ( scale driver - 95/03/29 - 09:06:37 )

trino vercellese pwr, 509-069, rod 111, level 4, 23.3%28 gwd/mtu, June 37

' mixtures of fuel-pin-unit-cell:

44group

latticecell

uo2 1 den=10.079 1 1015

92234
kr-83
kr-85
y-89
8r-90
zr-93
zr-94
zr-95
nb-94
mo-95
tc-99
ru-101
ru-106
rh-103
rh-105
pd-105
pd-108
ag-109
sb-124
xe-131
xe-132
xe-135
xe-136
cs-134
cs-135
cs-137
ba-136
1a-139
pr-141
pr-143
ce-144
nd-143
nd-145
nd-147
pm-147
pm-148
sm-147
sm-149
sm-150
sm-151
sm~152
eu-153
eu-154
eu-155
gd-155

Ll e o e e e e e e e e O S O O O U W RN
OO0 D00 0O0COOCOWO0N0000000JUCOVOO000000CAAaTEATOTO

ss8304 21

h2¢ 3 den=
arbm-bormod 0.7554 1

' 1175 ppm

.028 92235 3.13

1-20 1001 end
1-20 1001 end
1-20 1001 end
1-20 1001 end
1-20 1001 end
1-20 1001 end
1-20 1001 end
1-20 1001 end
1-20 1001 end
1-20 1001 end
1-20 1001 end
1-20 1001 end
1-20 1001 end
1-20 1001 end
1-20 1001 end
1-20 1001 end
1-20 1001 end
1-20 1001 end
1-20 1001 end
1-20 1001 end
1-20 1001 end
1-20 1001 end
1-20 1001 end
1-20 1001 end
1-20 1001 end
1-20 1001 end
1-20 1001 end
1-20 1001 end
1-20 1001 end
1-20 1001 end
1-20 1001 end
1-20 1001 end
1-20 1001 end
1-20 1001 end
1-20 1001 end
1-20 1001 end
1-20 1001 end
1-20 1001 end
1-20 1001 end
1-20 1001 end
1-20 1001 end
1-20 1001 end
1-20 1001 end
1-20 1001 end

570 end
0.7554 1 553

92236 0.014 92238 96.828 end

end

100 5000 100 3 1175.0e-6 553 end

boron (wt) in moderator at start {lst segment)

' fuel-pin-cell geometry:

squarepitch 1.303 0.9020 1 3 0.9786 2 end

' assembly and cycle parameters:

npin/assm=214 fuelnght=823.10 ncycles=4 nlib/cyc=5

printlevels=5 lightel=9

3 0.7351 500 3.3248 2 3.3353
power=13.300 burn=226 downs86 end

power=20.657 burn=263 down=51

inplevelx=2 numztotal=3 end

bfrac=0.7234 end

power=23.893 burn=292 down=1117 bfrac=0.2766 end

power=20.463 burn=416 down=10

o 135
fe 13.0
zr 221.0

1 SESSSSSESSS
SS55383538838
55 ss
55
(1]
BS55SSS555E88
5S5SESSESSSS
s
BS

cr 5.9 o 0
co 0.075 ni 9
nb 0.71 sn 3

aAasAAaaAa
aaaazasaaaa
aa aa
aa aa
aa aa
LELELEEVEEFEEY
A3aaaaaaaaaaa
aa aa
aa aa

.33
.8
.6
85885888588 22222222222
88885 2 2222222
s 88 22 22
ss 22
88 22
B8SS55SS858S 22
555555888688 22 -
BS 22
[ 3] 22

bfrac=0.5532 h2ofrac=1.023 end

Eggiiggg
EEEEE

F
gg
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8s 58 aa aa -ll 88 22

hh
S5SSSSSSESSSE  Aaa aa  ss3Es535s85555 2222222222222 hh hh
55888385355 aa aa 88335855558 2222222222222 hh hh
0
nn n iiiddiiiiiii ccececceeee hh hh CO0O0000000 11
nnn nn  iijijiddiiii ccecccccccece  hh hh  coooooooooo00 11
nnnn nn ii cc cc hh hh oo oo 11
nn nn nn ii cc hh hh oo oo 11
nn nn nn ii cc hh hh 00 o0 11
nn nn nn ii ce hhhhhhhhhhhhh oo oo 11
nn nn  nn ii cc hhhhhhhhhhhhh oo %] 11
m nn nn ii cc hh hh oo oo 11
nn nn nn ii cc hh hh oo oo 11
n nnnn ii ce cc  hh hh oo oo 11
nn nnn idddididiigd ccceececcceeceee hh hh  ooooooooooooo 1111111111111
nn iijdifiddiiig ceccececeee hh hh ©OOO000D000 1111111111111
o
0000000 7777777777777 124 33333333333 11 /7 999999999939 7771711717717
000000000 777777777777 // 3333333333333 111 // 9999998399999 777777777777
00 00 77 77 124 33 3 1111 /7 99 99 77 77
a0 00 77 124 33 11 77 99 98 77
00 00 77 7/ 33 11 77 99 93 77
00 00 77 114 333 11 144 9999999999535 - 717
00 aa 77 /7 333 11 I£4 9999999999338 77
00 00 " 124 33 11 /7 9 m
00 00 ” 77 33 11 /" 99 77
00 00 77 /7 33 33 i1 124 77
000000000 77 /7 3333333333313 111311131 7/ 9999999999999 ki
0000000 77 1/ 33333333313 11111111 /7 999999999999 77
0
11 33333333333 5555555555555 44 5555555555555 44
111 3333333333333 5555555555555 444 5555555555555 4484
1111 3 i3 . 4444 55 4444
11 33 55 44 44 55 44 &4
11 33 55 4 U 55 44 44
11 333 ° 555555555555 4 & 555555555555 4 W
11 333 5555555555555 4“4 1] 5555555555555 4“4 4“4
11 ©33 ER 55 444444444444 55 [EYYYIRRRYYY)
11 33 55 444448444844 U 55 4444ddddedadd
11 33 33 2] 55 S5 4“4 (R 55 55 “
11111111 3333333333333 5555555555555 44 5555555555555 4“
11111111 33333333333 55555555555 4“ 55555555555 “
1
[ $8SS5S8588S cceceecccece aaaaaaaaa 11 ceeeeeceeeeee
$8853855588883 ceceececceceeee aaaaaasaaaaa 11 ececeeeeeeeee
S8 ss cc ce aa aa 11 ce
ss ¢c aa aa 11 ee
85 cc aa aa 11 ee
S55SSSESSESS ce aaaaaaaaaaaaa 11 eecceceee
S55555558888 ce aazaaaaaasaaa il eeeeeeceee
- ss cc aa aa 11 ee
8s cc aa aa 11 ee
55 13 cc [ aa aa 11 ee
5555555358888 ceceoceoceoeceeecee aa aa 1111111111111 ececececeeeeee
SB5S8SSESSS ccececceocee aa aa 1111111111111 eececcececceee
L2222 R R R R R 2 g R N R R R R R R R e R R R  F R 2 S XS R R R
LAAA RS R R 2222 S R A S e R R R R R R R R R R R A R A R X R R S R R R T AR )
(AR A AR RS R X R R 2 RS R 22 S R R R R e R R R R S R S R RN
“naan
program verification information L
Ty
code system: scale version: 4.3 hbhbdd :
ceeun
(A4S EEEEE R R R AR R R R R AR A R e R 22 2R R R R R 2 2 R R R R R R RS )
I".'Q'Q.t'..iﬁ..'.ﬁ"""iQ"""'.I"QQQQ..."0'Qﬂ..OQ.lit.ill...'i‘.'ttl""'
vemon . arene
- aaan
program: gas2 wwane
senen aneen
weee creation date: 03/07/97 LA L
"eees ) sraes
bbbl library: /opt/neut/Scaled.3/bin et A0
ennn reese
anen snenn
bl this is not a scale configuration controlled code whese
annes reenn
aeaes jobname: nichol . weene
PTR reen
ool date of execution: 07/31/97 asenw .
wanan annan
bl time of execution: 13:54:54 LA AL
renan wanee
rewaw T
AR RN AR F R R R AR R RN R A A AR A A A AR AR NN AR N A R R RN RSN T RN IR R AR R ER AR AR AR SRR h AN S
LR R A A A R A R A R R R R R R R R R A A R e e e R R Y
LA A A AR E R R R R R R R R R T R Y O
1
o
0"
D) = = = = = = = @ @ ¢ o = & & - - == = .. =e.mm - -~ = =
0 nuclide concentrations, grams
basis =single reactor assembly
initial 1E-18 4
0 16 1.35B+05 1.35E+05
total 3.908+05 3.90E+05
0 . nuclide concentrations, grams

basis =single reactor assembly

initial 1e-184d

uz234 2.80B+02 2.80E+02

u23is 3.13BE+04 3.13E+04

u236 1.40B+02 1.40E+02

u23s 9.6BB+05 9.68E+05

total 1.00B+06 1.00E+06

[ basis =
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0 initial 11.3 4 22.6 d 33.9 4 45.2 4 5.2 4
o initial 11.3 4 22.6 4 33.94d 45.2 4 45.2 4
0 nuclide concentrationg, grams

basis =3ingle reactor assembly
7

initial 1.7 4 3.34 5.0d - 8.3 d 10.0 4
o 16 1.35E+05 1.35E+05 1.35B+05 1.35B+05 1.35B+05 1.35E+05 1.35E+05
0 nuclide concentrations, grams .
basis =single reactor assembly
initial 1.7d 3.3 4d 5.04d 6.7 4 8.3d 10.0 4
mo 95 1.26B+01 1.26B+01 1.27B+01 1.27B+01 1.27E+01 1.27e+01 1.28E+01
tc 99 3.17-05 3.1BE-05 3.19E-05 3.19B-05 3.20B-05 3. 20E-05 3.20B-05
0 nuclide concentrations, grams
. basis =single reactor assembly
initial 1.74d 334 5.0 d 6.74d 8.34d 10.0 4
total 3.90B+05 3.90B+05 3.90B+05 3.90B+05 3.90E+05 3.30B+05 3.90B+05
nuclide concentrations, grams
- basis ssingle reactor assembly
initial 1.7 4 3.34d 5.0d 6.7 d 8.34 10.0 &
u233 2.06E-03 2.06E-03 2.06B-03 2.06B-03 2.06E-03 2.06E-03 2.06E-03
u234 1.87B+02 1.B7B+02 1.87E+02 1.87E«02 1.87B+02 1.87E+02 1.87E+02
u23s 1.288+04 1.28E+04 1.28E+04 1.28B+04 1.28E+04 1.28B+04 1.28E+04
u236  3.42B+03 3 .d2B+03 3.42E+03 3.42B+03 3J.42B+03 3.42B+03 3.42E+0)
u238  9.49E+05 9.49B+05 9.49E+05 9.49B+05 9.49E+05 9.49B+05 9.49B+0S
np237 3.19E+02 3.20B+02 3.21B+02 3.21B+02 3.22E+02 3.22B+02 3.23B+02 -
pu2i6  3.31B-04 3.31E-04 3.31E-04 3.31B-04 3.31B-04 3.30B-04 1J.J0E-04
puz2ig 9.54B+01 9.578+01 9.60B+01 9.62B+01 9.63B+01 9.65B+01 9.66E+01 -
pu238  9.54E+01 9.57E+01 9.60B+01 9.62E+01 9.63B+01 - 9.65E+01 9.66E+D1
pu23j 6.19B+03 6.21E+03 6.22B+03 6.23B+03 6.23B+03 6.24B+03 6.24B+03
pu2él 1.79B+03 1.79E+03 1.79E+03 1.79E+03 1.75E«03 1.79E+03 1.73E+03
pu24l  1.04BE+03 1.04E+03 1.04E+03 1.04E+03 1.04E+03 1.04E+03 1.04B+03
puz2d2 2.45B+02 2.45E+02 2.45B+02 2.45B+02 2.45E+02 2.45B+02 2.45B+02
am241 8.08E+01 @.10B+01 B8.12B+01 8.15B+01 B8.17E+01 8.19B+01 8.22B+01
am242m 1.91B+00 1.31B+00 1.91E£+00 1.91B+00 1.91E+00 1.91B+00 1.91B+00
am243 4.15B+01 4.16E+01 4.16B+01 4.16B+01 4.16B+01 d.16B+01 4.16E+01
total 9.75B+05 9.75B+0S 9.75B+05 §.75B+05 9.75B+05 9.75B+05 9.75E+05
[4] element concentrations, grams
(4] nuclide concentrations, grams
basis ssingle reactor assembly
initial 1.74d 3.34d 5.0d 6.7d .34 10.04d
0 nuclide concentrations, grams
} basis =single reactor assembly
initial 1.7d 3.34d 5.0d 6.7 d 8.3 4 10.0 4
mo 95 4.99B+02 5.00B+02 5.00E+02 5.01E+02 5.02E+02 S5.03E+02 5.03E+02
tc 99 5.92B+02 S5.93B+02 5.93B+02 5.93E+02 5.9dE+02 5.94E+02 5.94E«02
tc 99m 1.72B-01 1.24E-01 8.13B-02 5.34B-02 3.51E-02 2.30B-02 1.51B-02
rulll 5.58E+02 5.58E+02 5.58B+02 §5.58B+02 5.58E+02 5.58E+02 5.58E+02
rhl03 3.45E+02 3.45E+02 3.46E+02 3.47B+02 3.4BB+02 3.4BE+02 3.49E+02
rh103m 2.67E-02 2.59E-02 2.52EB-02 2.44E-02 2.37B-02 2.30B-02 2.24E-02
agl09 6.01E+01 6.02E+01 6.02E+01 6.02E+01 6.02E+01 6.02B+01 6.02E+01
[+ nuclide concentrations, grams
basis =gingle reactor assembly
initial 1.74 3.34 5.0d 74d 8.3 d 10.0 &
[} nuclide concentrations, grams
- basis =single reactor assembly
initial 1.74d 3.34 5.04 6.7d 8.3 d 10.0 4
ndl43 6.53E+02 6.54E+02 6.55E+02 6.56B+02 6.57E+02 6.58E+02 6.58E+02
ndl45 S.08E+02 5.08B+02 5.08E+02 5.08E+02 S.08B+02 5.08B+02 5.088+02
sml14? 1.138+02 1.13B+02 1.13B+02 1.13B+02 1.14B+02 1.14E+02 1.14B+02
smld3  2.45E+00 2.74E+00 2.51E+00 3.01B+00 3.06E+00 3.10B+00 3.12E+00
0 nuclide concentrations, grams
basis =single reactor assembly
initial 1.7 4 3.3 4d s.0d 6.7 d 8.34d 10.0 4
sm150 1.96B+02 1.96B+02 1.96E+02 1.96E+02 1.96E+02 1.96E+02 1.96E+02
sml151 1.46B+01 1.47B+01 1 _4BE+01 1.48E+01 1.48E+01 1.48E+01 1.48E+01
eul51 3.41B-02 3.46E-02 3.52B-02 3.57B-02 J.628-02 3.67BE-02 3.72E-02
sm152 9.57E+01 9.57B+01 9 .57B+01 9.57B+01 9.57E+01 9.57E+01 9.57E+01
eul53 7.65E+01 7.67B+01 7.69B+01 7.69E+01 7.70E+01 7.70E+01 7.70E+01
gdi55 S5.63E-02 5.86E-02 6.08B-02 6.30B-02 6.53B-02 6.75E-02 6.97BE-02
total 2.45B+04 2.45E+04 2 _45E+04 2.45B+04 2.45E+04 2.45B+04 2.45E+04
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Welcome to SCALE-4.3.

.
'Q'Q"."Qi"."l'..""'..OQ"'!'.'."""'Q.Q....Q'Q!'i.i.'t.'t..-..'.t'.!..
primary module access and input record ( scale driver - 95/03/29 - 09:06:37 )
module sas2h will be called
trino vercellese pwr, 509-069, rod 111, level 7, 24.362 gwd/mtu, June 97

' mixtures of fuel-pin-unit-cell:

44group latticecell

uo2 1 den=10.073 1 1001
1

92234 0.028 92235 3.13 92236 0.014 92238 96.828 end
kr-83 1 0 1-20 1001
kr-85 1 0 1-20 1001 end
y-89 1 0 1-20 1001 end
sr-90 1 0 1-20 1001 end
zr-93 1 0 1-20 1001 end
zr-94 1 0 1-20 1001 end
zr-95 1 0 1-20 1001 end
nb-94 1 0 1-20 1001 end
mo-95 1 0 1-20 1001 end
tc-%3% 1 0 1-20 1001 end
ru-101 1 0 1-20 1001 end
ru-106 1 0 1-20 1001 end
rh-103 1 0 1-20 1001 end
th-105 1 0 1-20 1001 end
pd-105 1 0 1-20 1001 end
pd-108 1 0 1-20 1001 end
ag-109 1 0 1-20 1001 end
sb-124 1 0 1-20 1001 end
xe-131 1 0 1-20 1001 end
xe-132 1 0 1-20 1001 end
xe-135 1 0 1-20 1001 end
xe-136 1 0 1-20 1001 end
cs5-134 1 0 1-20 1001 end
cs-135 1 0 1-20 1001 end
cs-137 1 0 1-20 1001 end
ba-136 1 0 1-20 1001 end
la~139 1 0 1-20 1001 end
pr-141 1 0 1-20 1001 end
pr-143 1 0 1-20 1001 _end
ce-144 1 0 1-20 1001 end
nd-143 1 0 1-20 1001 end
nd-145 1 0 1-20 1001 end
nd-147 1 0 1-20 1001 end
pn-147 1 0 1-20 1001 end
pm-148 1 0 1-20 1001 end
sm-147 1 0 1-20 1001 end
sm-149 1 0 1-20 1001 end
sm-150 1 0 1-20 1001 end
sm-151 1 0 1-20 1001 end
sm-152 1 0 1-20 1001 end
eu-153 1 0 1-20 1001 end
eu-15¢ 1 0 1-20 1001 end
eu-155 1 0 1-20 1001 end
gd-155 1 0 1-20 1001 end

55304 21 570 end

h2c 3 den=0.7795 1 540 end
arbm-bormod ©.7795 1 1 0 0 5000 100 3 1175.0e-6 540 end

1175 ppm boron (wt) in moderator at start (lst segment)

' fuel-pin-cell geometry:

squarepitch  1.303 0.9020 1 3 0.9786 2 end

assembly and cycle parameters: :
npin/assm=214 fuelnght=823.10 ncycles=4 nlib/cyc=5
printlevel=5 lightel=9 inplevel=2 numztotal=3 end
3 0.7351 500 3.3248 2 3.3353

power=13.542 burn=226 down=86 end

power=21.032 burn=263 down=51 bfrac=0.7234 end
power=24.326 burns292 down=1117 bfrac=0.2766 end
power=20.834 burn=416 down=10 bfrac=0.5532 h2ofrac=1.020 end
o 135 cr 5.9 mn 0.33

fe 13.0 co 0.075 ni 9.9

zr 221.0 nb 0.71 sn 3.6

85955538888 asaaaaaaa 8ssssa0ssss 22222222222 hh hh
5535885858558 aaaaaaaaaaa £868885858888 2222222222222 hh hh
ss 58 aa aa ss 8s 22 22 hh hh
ss aa aa ss 22 hh hh
ss aa aa ss 22 hh hh
555555855585 aaaaaaaaaaaaa $55S88558858 22

8554558585888 aaaaaasaraaaa 85S355ESE8SE T 22 hhhhhhhhhhhhh

88 aa aa 88 22 hh hh
ES aa aa BS 22 hh hh
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L1 =3 aa aa =S i 13 22 hh bh
5558855358888 aa 88  888ssBEESSSSE 2222222222222  hh hh
BESBSS8SESS aa as E5885858558 2222222222222 hh hh
nn nn iiidiidididid cecececcecece hh hh 00000000000 11
nnn nn {ififdiddiid ccceccececeee hh hh 0000000000000 11
nnnn nn ii cc cc hh hh oo oo 11
nn nn nn ii ce hh hh oo co 11
o nn nn ii cc hh hh oo oo 11
nn an nn ii cc hhhhhhhhhhhhh o0 oo 11
nn nn  nn ii cc hhhhhhhhhhhhh 0o oo 11
nn nn nn ii cc hh hh oo oo 11
mn nn nn ii cc hh hh oo oo 11
nn nnnn ii ce cc hh hh oo -1} 11
nn nnn  iiidiifdiiiiii ceeecceeeceeee hh hh  ooooooEoDROCC 1111111111111
nn nn  iidididddiidi ccececeeeee hh hh ©0000000000 1111111111111
0000000 1777777777777 // 33333333333 11 77 99999999939 777117717777777
400000000 1713171711777 124 3333333333333 111 144 9999999999999 7777171171777
00 00 77 144 3 111 124 99 99 77 77
00 00 77 /77 33 T 1n e 93 99 ki
00 00 77 77 33 11 /7 99 9 77
00 Q0 77 7/ 333 11 77 9999999955599 - 7
00 00 77 77/ 313 11 // 9999953999599 7
00 00 77 124 33 11 124 95 - 7”7
00 00 77 17/ 33 11 7 99 77
00 00 77 /1 13 33 11 77 99 77
000000000 77 ’t 3333333333333 11111111 77 9999999599999 77
0000000 77 12} 33333333333 11111111 77 999999399999 77
11 44 22222222222 5555555555555 33333333333 999999959993
111 444 2222222222222 5555555555555 3333333333333 9999999999999"
1111 4444 EER 2 2 H 33 33 99 95
11 44 U 22 55 33 99 99
11 4 HE 22 55 33 99 99
i1 4 U 22 555555555555 333 9593999999999
11 44 LY 22 5555555555555 333 999959999999
11 ddddaddadidd (R 22 55 33 99
11 444444444444 22 55 33 99
11 4 T 22 5 33 3 99
11111111 44 2222222222222 5555555555555 3333333333313 9999999999999
11111111 44 2222222222222 55555555555 33333333333 999999999599
eceeeccecee azaaaaaaa 11 meccecceeseee
555SESSESE88S  CCCCCOCOCCCCC aaaaaaaaaaa 11 ececcececeeee
8s ss cc cc aa aa 11 ee
88 cc aa aa 11 ee
58 cc aa aa 11 ee
555885558888 cc aaaaasaaaaaaa 11 ecceceeee
38SSSS8SSS8S  CC aaaaaaaaaaaaa 11 eeceeceeee
1] cc aa aa 11 ee
ss cc aa aa 11 ee
-1 8s cc cc aa aa 11 ee
cececccocccece  aa aa 1111111111111 eececececeeeee
cccee aa aa 1111111111111 eececcescceares
LA R R Ry Y T R R R T )
IR A R R g R Y e YY)
"'II..n..'.l.t.t..t...'..t.Qi..ii'ldQQ"'QQQQ"'l""'i&""'....t'.lttt.;“.‘.
reevn rewan
anere program verification information bl
sunes cawnn
envas code system: scale version: 4.3 anwan
T trann
LA R R R AR R R R A R R e RS RS R AR S T )
AR AR R R R R 2R A R A R R R R R A AR R R T R R R R R R X L X
senan - ernes
anrwe seane
seenw program: sas2 seann
reenr sanae
bbbl creation date: 03/07/97 bbb
arene “anne
bR A library: /opt/neut/Scaled.3/bin WAL
reeen teves
RSN ° - TEERR
bbb this is not a scale configuration controlled code b
anene anees
wanes jobname: nichol bbb
Y Teane
bl date of execution: 07/31/97 cewne
aenen Teans
arnan time of execution: 14:25:39 AAASL]
erman rann
cernn enan
LA A R R R R R R R e R R R T N T 2 )
LAAA AR S S e e R R R R R R R R R oy
LA AR RS R R 22 g gy e R Y F R R R R RS R R TN )
nuclide concentrations, grams
basis =single reactor assembly
initial 1E-18 4
o 16 1.35E+05 1.35B+05
total 3.90B+05 3.90E+0S
nuclide concentrations, grams
basis =gingle reactor agsembly
initial 1E-18 4
u23d 2.80E+02 2.B0E+02
u2is 3.13B+04 3.13B+04
u236 1.40B+02 1.40B+02
u238 9.68E+05 9.6BE+05
total 1.00E+06 ,1.00E+06

basis =
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0 inicial 11.3 4 22.6 4 33.9 4 45.2 4 45.2 4
0 initial 11.3 4 22.64d 33.9 4 45.2 4 45.2 d
"] nuclide concentrations, grams
basis =single reactor assembly
initial 1.74 3.3 d 5.04d 6.7 d 8.3 4 10.0 4
o 16 1.35E+05 1.35B+05 1.35B+05 1.35B+05 1.35B+0S 1.35B+05 1.35B+05
0 nuclide concentrations, grams
basis =single reactor assembly
initial 1.7 4 3.34 5.0d 6.74 8.34d 10.04d
mo 95 1.26E+01 1.26B+01 1.27B+01 1.27B+01 1.27B+01 1.27B+01 1.27B+01
tc 99 3.13B-05 3.15E-05 3.15e-05 3.16B-05 3.16R-05 3.17E-05 3.17B-05
[ nuclide concentrations, grams
basis =single reactor assembly
initial 1.74 3.34 5.04d 6.7 d 8.3 4 10.0 ¢
total 3.90B+05 3.90B+05 3.90B+05 3.90B+05 3.90B+05 3.90E+05 3.90B+05
nuclide concentrations, grams
basis =single reactor assembly
initial 1.7d 3.34d 5.0d 6.7 d 8.34d 10.0 4
u233  2.04B-03 2.04B-03 2.04E-03 2.04E-03 2.04E-03 2.04B-03 2.04E-03
u23d 1.87B+02 1.872+02 1.878+02 1.87B+02 1.87B+02 1.B7B+02 1.87E+02
u23s 1.25B+04 1.25B+04 1.25B+04 1.25BE+04 1.25B+04 1.25E+04 1.25B+04
uz2is 3.46B+03 3.46B+03 3.46E+03 3 .46B+03 3.46B+03 3.46E+03 3.46B+03
u238  9.49E+05 9.49E+05 9.49B+05 5.49B+05 9.49B+05 9.49B+05 9.49E+05
np237 3.22B«02 3.23E+02 3.23B+02 3.24B+02 3.24B+02 3.25B+02 3.25B+02
pu2lé 3.35p-04 3.368-04 3.36E-04 3.36B-04 3.35B-04 3.35B-04 3.35B-04
pu2l8  9.69E+01 9.72B+01 9.75B+01 9.77B+01 9.78E+01 9 .80B+01 9.81B+01
pu2ls 9.69E+01 9.72E+01 9.75E+01 9.77B+01 9 .78B+01 9.80B+01 9.B81E+01 R
pu239 6.11E+03 6.13B+03 6.14E+03 6.158+03 6.16B+03 6.16B+03 6.16B+03
pu240 1.81E+03 1.81E+03 1.81E+03 1.81B+03 1.81E+03 1.81E+03 1.818+03
pu24l 1.04E+03 1.04E+03 1.04B+03 1.04E+03 1.04E+03 1.04E+03 1.04B+03
pu242 2.53B+02 2.53E+02 2.531E+02 2.53B+02 2.S53E+02 2.51B+02 2.53B+02
am241 8.01E+01 B.03B+01 8.06E+01 8.08E+01 8.10B+01 8.12E+01 8.1SE+01
am242m 1.86B+00 1.B6B+00 1.B86E+00 1.86B+00 1.86B+00 1.86E+00 1.86E+00
am243 4.292+01 4.30B+01 d.30B+01 4.30B+01 4.JOE+O1 4.30B+01 4.30E+01
total 9.75B+05 9.75B+05 9.75E+05 9.75E+05 9.75B+05 9.75E+0S 9.75B«05
0 element concentrations, grams
0 nuclide concentrations, grams
basis =single reactor assembly
initial 1.7 4d 3.34d s.0d 6.74d 8.3 4d 0.0 4
0 nuclide concentrations, grams
basis ssingle reactor assembly
initial 1.74d 3.3d 5.0d 6.74d 8.34 10.0 &
mo 95 5.08B+02 5.09B+02 S5.10E+02 S5.10B+02 5.11B+02 5.12B+02 5.138+02
tc 99 6.02E+02 6.03JB+02 6.04E+02 6.04B+02 6.04EB+02 6.04B+02 6. 048402
tc 99m 1.75B-01 1.26BE-01 8.28E-02 S.44E-02 3.57E-02 2.35E-02 1.54B-02
rul0l 5.6BE+D2 5.68BE+02 5.68B+02 5.68B+02 5._68E+02 $S.68B+02 5.68B+02
rh103  3.49B+02 3.50B+02 3.51E+02 3.52B+02 3.52B+02 3.53B+02 3.54E+02
thl03m 2.72E-02 2.64B-02 2.56B-02 2.49B-02 2.42B-02 2.35B-02 2.28E-02
aglod 6.11B+01 6.12E+01 6.12B+01 6.12B+01 6.12E+01 6.12E+01 6.12E+01
0 nuclide concentrations, grams
basis =single reactor assembly
initial 1.7 4 3.34d 5.0d 6.7d 8.3 4 10.0 4
[} nuclide concentrations, grams
- basis =single reactor assembly
initial 1.7 4 3.3d 5.0d 6.7d 8.34 10.0 4
ndl43 6.60B+02 6.61E+02 6.62E+02 6.63E+02 6.64B+02 6.65E+02 6.66B+02
ndl45 S.17E+02 5.17B+02 5.17E+02 5.17E+02 5.17E+02 5.17E+02 5.17B+02
sml47 1.15B+02 1.15E+02 1.15E+02 1.15E«02 1.15E+02 1.15B+02 1.16E+02
sml49 2.3BE+0D0 2.67B+00 2.84E+00 2.95E+00 3.01E+00 3.04E+00 3.06E+00
0 nuclide concentrations, grams
basis =single reactor assembly
initial 1.7d 3.34d 5.0d 6.7 d 8.1d 10.0 d
sml50 2.00E+02 2.00E+02 2.00E+02 2.00B+02 2.00E+02 2.00E+02 2.00E+02
sml51 1.42B+01 1.43E+01 1.44E+01 1.44B+01 1.44E+01 1.44B+01 1.44BE+01
eul51  3.19E-02 3.24B-02 3.29E-02 3.34B-02 3.39B-02 3.44E-02 13.49E-02
sml52 9.77B+01 9.77E+01 9.77B+01 9.77E+01 3.77E+01 9.77B+01 9.77BR+01
eul53 7.82E+01 7.84B+01 7.86E+01 7.86B+01 7.87B+01 7.87E+01 7.87E+01
gdl55  5.44E-02 5.67E-02 5.90E-02 6.13B-02 6.36B-02 6.59BE-02 6.82E-02
total 2.50E+04 2.50E+04 2.50B+04 2.S50B+04 2.50E+04 2.50B+0d 2.S50B+04
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1 primary module access and input record { scale driver - 95,/03/2% - 09:06:37 )
- module saszh will be called
trino vercellese pwr, 509-069, rod 15, level 4, 24.330 gwd/mtu, June 97

' mixtures of fuel-pin-unit-cell:

44group latticecell

uo2 1 den=10.079 1 1015 -
92234 0.028 92235 3.13 92236 0.014 92238 96.828 end

kr-83 1 0 1-20 1015 end
kr-85 1 0 1-20 1015 end
y-839 10 1-20 1015 end
sr-90 1 0 1-20 1015 end
zr-93 1 0 1-20 1015 end
zr-94 1 0 1-20 1015 end
zr-95 1 0 1-20 1015 end
nb-94 1 0 1-20 1015 end
mo-95 1 ¢ 1-20 1015 end
tc-99 1 0 1-20 1015 end
ru-101 1 0 1-20 1015 end
ru-106 1 0 1-20 1015 end
th-103 1 0 1-20 1015 end
th-105 1 0 1-20 1015 end
pd-105 1 0 1-20 1015 end
pd-108 1 0 1-20 1015 end
ag-10%9 1 0 1-20 1015 end
8b-124 1 0 1-20 1015 end
xe-131 1 0 1-20 1015 end
xe-132 1 0 1-20 1015 end
xe-135 1 0 1-20 1015 end
xe~-136 1 0 1-20 1015 end
cs-134 1 0 1-20 1015 end
cs-135 1 0 1-20 1015 end
¢5-137 1 0 1-20 1015 end
ba-136 1 0 1-20 1015 end
la-139 1 0 1-20 1015 end
pr-141 1 0 1-20 1015 end
pr-143 1 0 1-20 1015  end
ce-144 1 0 1-20 1015 end
nd-143 1 0 1-20 1015 end
nd-145 1 0 1-20 1015 end
nd-147 1 0 1-20 1015 end
pm-147 1 0 1-20 1015 end
pm-148 1 § 1-20 1015 end
sm-147 1 0 1-20 1015 end
sm-149 1 0 1-20 1015 end
sm-150 1 0 1-20 1015 end
sm-151 1 0 1-20 1015 end
sm-152 1 0 1-20 1015 end
eu-153 1 0 1-20 1015 end
eu-154 1 0 1-20 1015 end
eu-155 1 0 1-20 1015 end
gd-155 1 0 1-20 1015 end

ss304 21 570 end

h2o 3 den=0.7554 1 553 end
arbm-bormod 0.7554 1 1 0 0 5000 100 3 1175.0e-6 553 end

' 1175 ppm boron (wt} in moderator at start (lst segment)

' fuel-pin-cell geometry:
squarepitch 1.303 0.9020 1 3 0.9786 2 end

. assembly and cycle parameters:
npin/assm=214 fuelnght=823.10 ncycles=d nlib/cyc=S
printlevelaS lightel=3 inplevel=2 numztotals=l end
3 0.7351 500 3.3248 2 3.3353
powerz13.524 burn=226 down=86
power=21.004 burn=263 down=51 bfrac=0.7234 end
power=24.294 burn=292 down=1117 bfrac=0.2766 end
power=20.807 burn=416 down=10 bfrac=0.5532 h2ofrac=1.023 end
¢ 135 cr 5.9 mn 0.33
fe 13.0 co 0.075 ni 9.9
zr 221.0 nb 0.71 sn 3.6

1 S5S558S88588 aaaazaasaa . 22222222222 hh hh
5555588358888 aasasaaaaaa 8858888885888 2222222222222  hh hh
88 ss  aa aa ss s5 22 22 hh hh
8s aa aa ss 22 hh hh
ss aa aa 88 22 hh hh
BSS885888585 aaaaaaasaaaaa 888588558988 22 hhhhhhhhhhhhh

555955555585 2aaasaaaaaasa £58555885888s8 22 * hhhhhhhhhhhhh
LT aa aa as 22 . hh hh
85 aa aa ss 22 hh hh
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ss ss  aa aa =8 s 22 hh hh
5SSSSSES88SSS5 aa aa ESSSE85285888 2222222222222 hh hh
EES56885888 aa aa s8s538858838 2222222222222 hh hh
nn nn  iiidjididdid ceceecceccee hh hh 00000000000 1
nnn nn  iiiddiddidiii ceccecececccee hh hh  ©o00000000000 11
nnnn nn ii cc ecc  hh hh oo oo 11
nn on nn ii cc hh hh oo oo 11
nn  nn nn ii cc hh hh oo oo 11
nn nn nn ii cc oo o0 11
nn m nn ii cec ‘hhhhhhhhhhhhh o0 0o 11
nn nn nn ii [~ hh hh oo oo 11
nn nn nn ii cc hh hh oo oo 11
nn nnnn ii cc cc  hh hh oo oo 11
nn nnn  iidiidiiididg cceccceceeceee hh hh  oocooocoocoooooo 1111111111111
nn nn  iiiiiididdidd ecececceecee hh hnh 00000000000 1111111111111
0000000 7777717717177 144 33333333333 11 144 99999999999 7717777711
000000000 7171771717177 7/ 3333333333333 111 IZ4 9999999999999 111NN
00 00 77 17 7/ kK] 33 1111 /7 33 99 177 77
00 00 77 7 33 11 f 99 99 7
00 00 77 /7 33 11 /7 988 99 M
oo 00 77 144 333 11 77 9939999999999 -77
00 00 77 /7 333 11 124 999999999999 77
00 00 77 /7 33 11 17 99 77
00 00 77 124 33 11 7/ 99 77
00 00 77 77 33 33 11 144 89 77
000000000 77 /7 3333333333333 11111111 /7 9999999999993 77
0000000 7 124 33333333333 11111111 /7 999599999999 77
11 44 5555555555555 5555555555555 22222222222 33333333333
111 44 5555555555555 5555555555555 2222222222222 3333333333333
1111 4444 55 - 55 22 3 33
11 4 44 55 55 22 33
11 44 44 55 55 22 3
11 44 “ 555555555555 555555555555 22 333
11 44 44 5555555555555 5555555555555 22 333
11 444444444444 55 55 22 33
11 4444444444444 55 55 22 33
11 44 55 55 55 55 22 33 33
11111111 44 5555555555555 5555555555555 2222222222222 3333333333333
11111111 44 55555555555 55555555555 2222222222222 33333333333
B555855888S cccecceceeee Aaaaanaaa 11 scececceceeeee
cce ccee aaaaaaaaaaa 11 eceeceeceneee
S -1 ce ce aa aa 11 ee
BE cc as aa 11 ee
E £:4 cc aa aa 11 ee
588559558888 cc aaaaaaaaaaaaa 11 cecceeeee
55SsS55558588 cc aaaaaaaaaaaaa 11 cceceeeee
88 cc aa aa 11 ee
B8 cc aa aa 11 ee
S8 8ss cc cc aa aa 11 ee
$S58538$585888  CCCCCCCCCCCCC aa aa 1111111111111 eeeeeececceee
ec cc aa aa 1111111111111 ceeceeaseeeee
AR AR R S R R Y R R Y R R )
LAA AR RS AR AR RS R AR 2 2SR A ey R R R R R R R R R R R R R R RS A SR R )
(AR AR AR AR S SR 2R R s el R N A e R R R R R RS R R R RSS2 2 Y
Ty vrenn
wween program verification information LA
veran crnee
esrny code system: scale version: 4.3 el
Ty asees
RARR RS E R R R ARG R R R AR R R AR AR R R R AR A AR RS AR AT SR E AR R RN R B R R R RS AR R RN AR A D RN
""""...‘.l...l.'..f.t'..tii""‘."..Q"".""""‘.'.’..I.........'ﬁ‘
- pan
program: sas2
creation date: 03/07/97
N library: /opt/neut/Scaled.3/bin
this is not a scale configuration controlled code
jobname: nichol
date of execution: 07/31/97
time of execution: 14:55:23
repes exenn
LA AR 2 22 R e R R s R R R T Y
(R A AR R N R g R R R R Y R R e Y Y
AR AR RS RS R AN S Ny A e R T )
nuclide concentrations, grams
basis =single reactor assembly
initial 1E-18 d
o 16 1.35E+05 1.35B+05
total 3.90E+05 3.90E+05
nuclide concentrations, grams
basis esingle reactor assembly
initial 1BE-18 4
u2id 2.80E+02 2.80E+02
u235 3.13E+04 3.13E+04
u23é 1.40E+02 1.40B+02
u238 9.6BE+05 9.68E+05
total 1.00B+06 1.00E+06

basis =
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0
0
1]

oo

o 16

mo 95

tec 99 |

total

mo 95
tc 99
tc 99m
rulll
rhl03
rhl03m
aglo9

ndl43l
ndl45
smld?
smld9

sml50
sml51
eul51
sm152
eul53
gdl55
total

initial
1.35E+05

initial
1.28E+01
3.35E-05

initial
3.30B+05

initial
.078-03
.B6B+02
.26B+04
.45B+03
.4BE+05
.26B+02
.45E-04
.90E+01
.90E+01
L22E+03
82E+03
.07E+03
.55E+02
.21B+01
95E+00
.39B+01
75E+05

CEPTONHHMAVVWWOWEEN

initial

inicial
.06E+02
.01B+02
.75e-01
.67B+02
.50E+02
.72E-02
.15E+01

ANWA L

initial

initial
6.61B+02
5.15E+02
1.14E+02
2.46E+00

inicial
.00B+02
.4BE+01
.358-02
.72E+01
.84E+01
.738-02
.49E+04

NS0 =N

initial
inicial

1.

(S

[STTXVE

ANWNE AN O e OO NI b OV AD D L L D LS s e B

NANOWHN

1.7 4
3SE+0S

1.7 4

.29E+01
.368-05

1.74

.90B+05

1.7 4

.07E-03
.86E+02
_26E+04

458403

.48B+05
L27B+02

46B-04
94B+01

.94E+01
.24E+03

82E+03

.07B+0]
.55E+02

24B+01

.95B+00

40E+01

.75E+05

1.74d

1.7 a

.07E+02

01E+02
26E-01
67E+02

.51E+02
.64E-02
.16E+01

1.7 4

1.74d

.62B+02
.16B+02
.14E+02
.758+00

1.7 4
00B+02

.48E+01

41E-02
72E+01

.86B+01
.96B-02
.49E+04

[y

[SYERV.R-3

[NY- RN E-YNY RN

O 4 00 B 4 OV D D L L) AD B

[LYNIWELY- X 30 )

33 d

.29E+01
.37B-05

3.3 4

.30B+05

3.34d

.07B-03
.86E+02
.26E+04
.458+03
.48E+05
.28E+02
.46E-04

97E+01

.97E+01
.26B+03
.82E+03
.06B+03
.55E+02
.26E+01
.95E+00
.40B+01

75E+05

334

3.34

.08E+02"
.02B+02
.27B-02

67B+02

.51B+02
.572-02
.16B+01

3.3d

3.34d

.63E+02
.16B+02
.14B+02
.93B+00

3.34d

.00E+02
.45E+01
.46B-02
.72E+01
.B7E+01
.19E-02
LA9B+04

W -

w

LY ST YT} Y )

wWrno

MOVIW N

OB 00N 4 WD D W LD W N

22.6 4 33.9 4

22.64 33.94d
nuclide concentratjons, grams
basis =single reactor assembly
5.04d 6.7 d 8.3d 10.0 4

L35B+05 1.35B+05 1.35B+05 1.358405

nuclide concentrations, grams
basis =single reactor assembly
5.0 d 6.7 4d 8.1 4d 10.0 4

.29E+01 1.29E+01 1.30E+01 1.30B+01
.37E-05 3.38E-05 3.38E-05 3.38B-05

nuclide concentrations, grams
basis =single reactor assembly
5.0 & 6.74d 8.3 4d 10.0 4

_90B+05 3.90E+05 3.90B+05 3.90E+0S

nuclide concentrations, grams
basis =single reactor assembly
6§.7d

5.0d . 8.3 4 16.0 4
.07E-03 2.07B-03 2.07B-03 2.07E-03
.86E+02 1.86B+02 1.86B+02 1.862402
.26B+04 1.26E+04 1.26B+04 1.26B+04
.45E+03 3.45E+03 3.45B+03 3 .45E+03
.48E+05 9.48E+05 9.48E+05 5.48E+05
.28E+02 3.29B+02 3.29B+02 3.30E+02
.45E-04 3.45B-0d4 3.4SE-04 3.44E-04
99B+01 1.00B+02 1.00B+02 1.00B+02
.99E+01 1.00E+02 1.00E+02 1.00E+02
.26B+03 6.27E+03 6.27B+03 €.27E+03
.82B+03 1.82p+0) 1.82B+03 1.82B+03
.06B+03 1.06B+03 1.062+03 1.06B+03
_S5E+02 2.55B+02 2.55E+02 2.55BE+02
.28E+01 8.31B+01 8.33E+01 8.35B+01
.95B+00 1.95E+00 1.95E+00 1.95E+00
.40E+01 4 .40E+01 4.40B+01 4.40E+01
75E+05 9.75B+05 9.75E+05 9.75B+0S

element concentrations, grams
nuclide concentrations, grams
basis =single reactor assembly
5.04 6.74d B.3 4 10.0 4
nuclide concentrations, grams

basis =single reactor assembly

5.0d 6.7d 8.3 a 10.0 4
.09B+02 5.09E+02 5.10B+02 5.11B+02
_02E+02 6.03E+02 6.03B+02 ¢€.03B+02
.43E-02 3.57B-02 2.34E-02 1.S4E-02
.67E+02 5.67E+02 S.67E+02 5.67E+02
.52B+02 3.53E+02 3.54B+02 3.54E+02
.49B-02 2.42B-D2 2.35B-02 2.28E-02
.16E+01 6.16B+01 §6.16B+01 6.16E+01

nuclide concentrations, grams

basis =single reactor assembly

5.0 d 6.7d 8.3 4 10.0 &
nuclide concentrations, gramg

basis *gingle reactor assembly
5§.04d 6.7d 8.3d 10.0 4
64E+02 6.65E+02 6.66E+02 6.66E+02

.16B+02 S$.16E+02 S5.16B+02 5.16E+02
.14B+02 1.15B+02 1.15E+02 1.15B+02
.03B+00 3.09B+00 3.12B+00 3.14E+00

nuclide concentrations, grams
basis =gingle reactor assembly

5.0d 6.7d 8.3 a 10.0 4
.00B+02 2.00B+02 2.00E+02 2.00B+02
.45B+01 1.49B+01 1.49E+01 1.45E+01
.51E-02 3.56B-02 3.62B-02 3.67E-02
L72B+01 9.72E+01 95.72B+01 9.72E+01
.B7E+01 7.88E+01 7.88E+01 7.88E+01
.42B-02 6.65E-02 6.888-02 7.11E-02
.49B+04 2.49B+04 2.49B+04 2.49B+04

wun
na

[ 9.7
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primary module access and input record ( scale driver - 95/03/29 - 09:06:37 )

- module sas2h will be called
trino vercellese pwr, 509-069, rod 15, level 7, 24.313 gwd/mtu, June 37

mixtures of fuel-pin-unit-cell:

&4group latticecell

uo2 1 den=10.079 1 1001
92234 0.028 92235 3.13 92236 0.014 92238 96.828 end

kr-83 1 0 1-20 1001 end
kr-85 1 0 1-20 1001 end
y-89 1 0 1-20 1001 end
sr-90 1 0 1-20 1001 end
zr-93 1 0 1-20 1001 end
zr-94 1 0 1-20 1001 end
zr-95 1 0 1-20 1001 end
nb-94 1 0 1-20 1001 end
mo-95 1 0 1-20 1001 end
te-99 1 0 1-20 1001 end
ru-101 1 0 1-20 1001 end
ru-106 1 0 1-20 1001 end
rh-103 1 0 1-20 1001 end
rh-105 1 0 1-20 1001 end
pd-105 1 0 1-20 1001 end
pd-108 1 0 1-20 1001 end
ag-109 1 0 1-20 1001 end
sb-124 1 0 1-20 1001 end
xe-131 1 0 1-20 1001 end
xe-132 1 0 1-20 1001 end
xe-135 1 0 1-20 1001 end
xe-136 1 0 1-20 1001 end
cs-134 1 0 1-20 1001 end
cs-135 1 0 1-20 1001 end
€s-137 1 0 1-20 1001 end
ba-136 1 0 1-20 1001 end
la-139 1 0 1-20 1001 end
pr-141 1 0 1-20 1001 end
pr-143 1 0 1-20 1001 end
ce-144 1 0 1-20 1001 end
nd-143 1 0 1-20 1001 end
nd-145 1 0 1-20 1001 end
nd-147 1 0 1-20 1001 end
pm-147 1 0 1-20 1001 end
pm-148 1 0 1-20 1001 end
sm-147 1 0 1-20 1001 end
sm-149 1 0 1-20 1001 end
sm-150 1 0 1-20 1001 end
sm-151 1 0 1-20 1001 end
sm-152 1 0 1-20 1001 end
eu-153 1 0 1-20 1001 end
eu-154 1 0 1-20 1001 end
eu-155 1 0 1-20 1001 end
gd-155 1 0 1-20 1001 end
1 570 end

58304 2

h2o 3 den=0.77%5 1 540 end
arbm-bormod 0.7795 1 1 0 O 5000 100 3 1175.0e-6 540 end

' 1175 ppm boron (wt) in moderator at start (lst segment)

' fuel-pin-cell geometry:

squarepitch 1.303 0.9020 1 3 0.9786 2 end

N assembly and cycle parameters: X

npin/assm=214 fuelnght=823.10 ncycles=4 nlib/cyc=5

printlevel=5 lightel=9 inplevel=2 numztotal=3 end

3 0.7351 500 3.3248 2 3.3353

power=13.514 burn=226 down=86 end

power=20.990 burna263 down=51 bfrac=0.7234 end

power=24.277 burn=292 down=1117 bfrac=0.2766 end

power=20,792 burn=416 down=10 bfrac=0.5532 h2ofrac=1.020 end
o 135 cr 5.9 m  0.33
fe 13.0 co 0.075 ni 9.9
zr 221.0 nb 0.71 sn 3.6

1 55558888588 aaaaaaaaa 88883398888 22222222222 hh hh
5885888555858 aaaaaaasaaa 8S8ss8SsSS8888S 2222222222222 hh hh
ss 13 aa aa 88 -1 22 22 hh hh
ss aa aa ss 22 hh hh
S5 aa aa 8BS 22 hh hh
SS5555538858 asasaaaaaaaaa  SES58SSESSES 22

EEBSBE585688 aaazaaaaaaaaa S55558585888 22 hhhhhhhhhhhhn
ES aa aa BB 22 hh hh
B8 aa aa 88 22 hh hh
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as 13 aa aa 38 s 22 hh hh
SSSESSE55E58888 aa aa 8888898558598 2222222222222 hh hh
8SSSS8SE5ES aa aa 88553588885 2222222222222 hh hh
[+}
nn nn iijdiididiiii ceceececeece hh hh 00000000000 11
nnn na  iiiddiddiiid cceccocecececee . hh hh 0000000000000 1l
nnnn nn ii ce cc  hh hh oo oo 11
m m nn ii cc hh hh oo oo 1l
nn nn nn ii cc hh hh o0 oo 11
nn nn nn ii cc hhhhhhhhhhhhh o0 o0 11
nn nn nn ii ce hhhhhhhhhhhhh oo ©0 11
nn nn nn ii ce hh hh oo oo 11
nn nn nn ii cc hh hh oo oo 11
nn nnnn ii cc cc  hh hh oo oo 11
nn nnn  iidddiddddiid ccecccececccce . hh hh  00000000000OG 1111111111111
nn nn ididddididii cceccocooee hh hh 00000000000 1111111111111
0
0000000 7777177777717 144 33333333303 11 124 999995959999 7777777777777
000000000 777777777777 // 3333333333333 111 124 9999333399999 7777717717777
10} 00 77 77 /7 33 33 1111 124 59 99 77 7
00 00 77 124 33 11 24 99 99 77
o0 00 77 44 33 11 77 99 89 77
2] 00 77 7/ 313 11 /7 9999999999999 - 77
00 00 77 77 333 11 124 959999999999 77
00 00 7 24 33 11 /7 99 : 77
oo 00 77 /7 33 11 /7 99 77
00 00 77 /" 33 33 11 7/ 99 i}
000000000 77 7/ 3333333333333 11111111 17 9599999999999 77
0000000 77 77 33333333333 11111111 7/ 999995999399 77
(]
11 5555555555555 22222222222 5555555555555 L) 5555555555555
111 5555555555555 2222222222222 5555555555555 444 5555555555555"
1111 LR 22 22 55 EER1 4444 55
11 55 22 55 4“4 u 55
11 sS T 22 55 B 4 44 5S
11 555555555555 22 555555555555 B L Y Y 555555555555
11 5555555555555 22 5555555555555 L] 44 5555555555555
11 55 R 22 55 444444444444 55’
11 55 E 22 55 4444444444444 55
11 55 55 oz 22 55 55 Tl a4 55
11111111 5555555555555 2222222222222 5555555555555 44 5555555555555
11111111 55555555555 2222222222222 55555555555 4 55555555555
1
0 58585568585 cceoceeceee aazaaaaaa 11 eececcenceeeee
5555358888858  cocccececccee aaaaaaaaaaa 11 cececececeeee
&S 8s cc ce aa aa 11 ee
83 cec as aa 11 ee
ss cc aa aa 11 ee
555555885888 ce asaaaaaaaaaaa 11 eececeeee
S83SSS55688S cc aaaaaaaaaaaaa 11 ecceeeeee
- 88 cc aa aa 11 ee
58 CC aa aa 11 ee
BS 58 cec [-]-] aa aa 11 ee
5555555858888  CCCCCCCCocece  aa aa 1111111111111 eeesecececeeeee
55335555888 cgooeeceece aa aa 1111111111111 ececeececeeee
LA R AR AR R R A A R R e e e R R R R R R R R )
LA AR ERA R AR AR R R e R Y R R R R R R 2
...Qlj'ﬂ'ﬁl'lI..'QQQQQll0't".Q."QQQ'.0'Ql.....000tlbt"tt.......'.i'ﬁ.";"l'i
L E X227 Ahhde
LA program verification information il
reean raann
i code system: scale version: 4.3 anse
rmwn g rran
AAAA LR AR A SRR SRR R R N Ay I R R e R R NN Y N
AAAAAZ A AR RS R A AR R et g R Ry R TR R R N N )
arase . srene
wawan arene
I program: sas2 anen
sewan Y
L creation date: 03/07/97 ansnn
LA A2 d] . La 22 2]
ki library: /opt/neut/Scaled.3/bin ke
rrren - tenen
RERER " - TEERE
i this is not a scale configuration controlled code b
AERRE LA A2 .
b Add jobname: nichol LAdddd
canan Asaae
aneas date of execution: 07/31/97 wernn
LA S 22 EEE R R
bbb time of execution: 15:25:45 bbb
TEREE LA XXX ]
*RERS A2 2 2]
LR AR A2 22 RN S S R A R Y R R R R R T R R Y
LA AR RS2 R R NS g s e Y R R R S R R SR T XY
AARA AR AR S S22 R A R Rl N R R R R R Y ¥ )
1
o
o’
P! = = = = = = & - = = @ = = m = nomemewem = e eomm === o= o= o=
] nuclide concentrations, grams

basis ssingle reactor assembly
initial 1E-18 4
o 16 1.35E+05 1.35E+0S
total 3.90E+05 3.S0BE+05

nuclide concentrations, grams

basis =single reactor assembly
initial 1E-18 4
u234  2.80E+02 2.80E+02
u235 3.13E+04 1.13E+04
u236 1.40E+02 1.40B+02
u238 9.68BE+05 9.68E+0S
total 1.00B+06 1.00B+06

0 bagis =
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0
0
0

cQ

. mo 95
tc 99

total

u233
u234d
u235
u23lé
uz23ig
np237
pu23é
pu23s
puzis
pu2l’s
pu24o
pu2dl
pu242
am241
am242m
am243
total

mo 95
tec 99
tc 99m
rulol
rhl03
rh103m
aglo9

ndl43
ndl4d5s
smi47
sm149%

sml50
sml151
eul5l
sm152
euls3
gdi155
total

initial
1.35B+05

initial
1.26E+01
3.11B-05

initial
3.90E+05

initial
.04E-03
.B7B+02
.25E+04
.46E+03
.49E+05
.21E+02
.34E-04
.64E+01
.64E+01
.11B+03
.80E+03
.04E+03
.52E+02
.99E+01
.B6E+00
.26E+01
.7SE+05

VAN N0 OW WD W N

initial

initial
.07E+02
.01E+02
.75e-01
.67E+02
.49E+02
.71E-02
.10E+01

AN WL WV

initial

initial
6.60E+02
5.16E+02
1.15E+02
2.38E+00

initial
.99E+02
L42E+01
.19E-02
.75E+01
.80E+01
.43e-02
.49E+04

N0 W

W

ANUUT Y A e 4 00 D 4 i O \D D tad Gk D L

[NV R R

initial
initial

1.7 4

.35E+05

1.74d

L26B+01
.13B-05

1.7 4
.90E+05

1.74

.04E-03
.87B+02
.25B+04
.46B+03
.49E+05
L22B+02
.J4B-04
.68E+01
.68E+01
.13E+03
.80E+03
.04E+03
.52B+02
.02E+01
.86E+00
.27B+01:
.75B+05

1.7d

.08E+02
.02B+02
.26B-01
.67E+02
.50E+02
.63E-02
.10E+01

1.74

1.7 4

.61E+02
.16E+02
.15B+02
.67E+00

1.7 d

.99E+02
.43E+01
.24E-02
.75E+01
.82B+01
.66BE-02
.49E+04

3.3 a
1.35B+05

3.34d
1.26E+01
3.13e-05

3.34
3.90E+05

3.34
2.04E-03
1.87B+02
1.25B+04
3.46B+03
9.49B+05
3.22B+02
3.34E-04
9.70B+01
9.70B+01
6.14B+03
1.80B+03
1.04B+03
2.52E+02
8.04E+01
1.86E+00
4.27E+01
9.75B+05

3.34d

3.3 4
5.09E+02
6.03B+02
8.27E-02
5.67B+02
3.50E+02
2.56E-02
6.10E+01

3.34

3.3d
6.62E+02
5.16E+02
1.15E+02
2.84E+00

3.3d
1.998+02
1.43E+01
3.29E-02
9.75E+01
7.83E+01
5.89E-02
2 .49B+04

o -

w

VaHONHEHEAMNIQWWOWHPN

Nno

ANWOUaWn

NIV W=

22.6 4 33.9 4

22.6d 33.9d
nuclide concentrations, grams
basis =single reactor agsembly
5.04 B.3d 10.0 d

352405 1.35B+05 1.35g+05 1.3I5E+05

nuclide concentrations, grams
basis =single reactor assembly
s.od 6.74 8.3d 10.0 4

.26E+01 1.27E+01 1.27E+01 1.27B+01
.14B-05 J.14B-05 3.14p-05 3.15B-05

nuclide concentrations, grams
basis ssingle reactor assembly
5.0 d 6.74d 8.34d 10.0 @

.90E+05 3.90B+05 3.90E+05 3.S0B+05

nuclide concentrations, grams
basis =single reactor assembly

5.04 6.7 4 8.3 d 10.0 d
.04B-03 2.04E-03 2.04B-03 2.04E-03
.B78+02 1.B7E+02 1.87B+02 1.87E+02
.258+04 1.25E+04 1.25B+04 1.25B+04
.46B+03 3 .46B+03 3.46B+03 3.46E+03
L49B+05 9.49B+05 9.49B+05 9.49B+05
.238+02 3.23B+02 3.24B+02 1 .24B+02
.34B-04 3.34E-04 3.33E-04 3.31B-04
.72B+01 9.74E+01 9.75E+01 9.77B+01
L72B+01 9.74E+01 95.75B+01 9.77E+01
L158+03 6.15B+0) 6.16B+03 €.16E+03
.80E+03 1.80E+03 1.80E+03 1.80E+03
.04B+03 1.04E+03 1.04E+03 1.04E+03
.S2B+02 2.52B+02 2.52B+02 2.52BE+02
.06E+01 8.05E+01 #8.11B+01 B8.13B+01
.86E+00 1.86B+00 1.86E+00 1.B6B+00
.27B+01 4.27BE+01 4.27B+01 d.27B+01
.T5E+05 9.75E+05 9.75B+05 9.7SB+05

element concentrations, grams
nuclide concentrations, grams

basis =8ingle reactor assembly
5.0d 6.74d 8.34 10.0 4
nuclide concentrations, grams

basis =single reactor assembly

s.0d 6.74d 8.3d 10.0 a4
09E+02 5.10B+02 5.11E+02 5.12B+02
03B+02 6.03E+02 6.03B+02 6.03E+02
43B-02 3.57B-02 2.34E-02 1.54E-02
67E+02 S5.67B+02 5.67B+02 5.67E+02
51B+02 3.52B+02 3.53B+02 3.53E+02
.4BB-02 2.41B-02 2.34E-02 2.27E-02
.10E+01 &6.10E+01 6.10B+01 6.10B+01

nuclide concentrations, grams

basis =5ingle reactor assembly
5.0d 6.7d 8.3 d 10.0 &
nuclide concentrations, grams

basis ssingle reactor assembly
5.0d 6.7 4 8.3 4 10.0 &

62E+02 6.63E+02 6.64E+02 6.65E+02
(16B+02 5.16E+02 5.16E+02 5.16E+02
J1SEs02 1.15E402 1.15E+02 1.16B+02

94E+00 3.00E+00 3.04E+00 3.06E+00
nuclide concentrations, grams
basis =single reactor assembly

5.0d 6.7 4 B.3 d 10.0 4
.99E+02 1.99E+02 1.99E+02 1.99E+02
.44E+01 1.44B+01 1.44B+01 1.44E+01
.34BE-02 3.40E-02 3.45E-02 3.50B-02
75E+01 9.75E+01 9.75B+01 9.75E+01
84E+01 7.84E+01 7.85E+01 7.85E+01
12B-02 6.35B-02 6.58E-02 6.80E-02
49B+04  2.49E+04 2.49E+04 2.49E+04

-
v
[ ye
o0
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