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1. Purpose

This analysis is prepared by the Mined Geologic Disposal System (MGDS) Waste Package

| Development Department (WPDD) to provide pressurized water reactor (PWR) isotopic

. composition data as a function of time for use in criticality analyses. The objectives of this
evaluation are to generate burnup and decay dependant isotopic inventories and to provide these
inventories in a form which can easily be utilized in subsequent criticality calculations.

2. Quality Assurance

The work performed for this analysis is covered by a Waste Package Development (WPD) QAP-
2-0 work control Activity Evaluation entitled “Perform Criticality, Thermal, Structural, and
Shielding Analyses” (Ref. 5.1). The QAP-2-0 evaluation determined that such activities are
subject to Quality Assurance Requirements and Description (QARD) (Ref. 5.2) controls.
Applicable procedural controls are listed in the activity evaluation. The waste package is on the
Q-List (Ref. 5.3) by direct inclusion by the Department of Energy (DOE), as an item important to
safety and waste isolation; because of the direct inclusion of the waste package on the Q-List, a
QAP-2-3 evaluation is not required to be conducted.

The work reported in this document is part of the neutronic analysis for the preliminary design;

| thus, design inputs include unqualified data and unconfirmed assumptions. These design inputs
will require subsequent qualification (or superseding inputs) as the waste package design

| proceeds. This document will not directly support any construction, fabrication, or procurement
activity and, therefore, does not require initiation of a TBV (to be verified) number for tracking
purposes. However, use of any data or output from this analysis for input into documents
supporting procurement, fabrication, or construction is required to be controlled as TBV in
accordance with appropriate procedures.

3. Method

The SAS2H sequence in SCALE 4.2 (Ref. 5.4) is used to calculate the isotopic composition, as a

| function of time, for the PWR criticality design basis fuel assembly. The prime module of this
sequence is the ORIGEN-S code. This code does a point depletion of a selected fuel type with
user specified irradiation conditions. At the completion of the depletion calculation, decay of the
irradiated fuel with user specified time intervals is computed.

4. Design Inputs

The design inputs identified in this document are for preliminary design and shall be treated as

| unqualified data; the design inputs will require subsequent qualification (or superseding inputs)
as the waste package design proceeds. This document will not support any construction,
fabrication, or procurement activity and therefore is not required to be procedurally controlled as
TBV.
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The dimensions listed in this section and throughout this analysis are in the metric units used
directly in the neutronics codes to facilitate checking and preclude errors in input.

4.1 Design Parameters

The fuel assembly upon which this calculation is based is the B&W 15 x 15 fuel assembly. The
mechanical parameters and typical operating parameters for this assembly type are shown in the

two tables below.

Table 4.1-1 Mechanical Parameters of B&W 15x15 Fuel Assembly

Radius

Parameter Value Units Metric Units (cm) Ref
Fuel Rods 208 | /assbly 208 | /assbly 5.5
Fuel Rods on a Lattice Side 15 | /side 15 | /side 5.5
Guide Tubes 16 | /assbly 16 | /assbly 5.5
Instrumentation Tubes 1 | /assbly 1 /assbly 5.5
Total Guide + Instrument Tubes 17 | /assbly 17 | /assbly -

Clad/Tube Material ZIRC-4 ZIRC-4 5.5
Fuel Pellet OD 0.3686 | inches | 0.936244 | cm 0.468122 | 5.5
Fuel Stack Height 141.8 | inches 360.172 | cm 5.5
Mass of U 1023 | b 464 | kg 5.6
Mass of UO, 1160.64 | b 526.38 | kg 5.5
Percent of Theoretical Density 95| % 95| % 5.5
Fuel Clad OD 0.430 | inches 1.0922 { cm 0.5461 5.5
Clad Thickness 0.0265 | inches 0.06731 | cm 5.5
Fuel Clad ID 0.377 | inches 0.95758 | cm 0.47879 -

Fuel Rod Pitch 0.568 | inches 1.44272 | cm 5.5
Guide Tube OD 0.530 | inches 1.3462 | cm 0.6731 5.5
Guide Tube Thickness 0.016 | inches 0.04064 | cm 5.5
Guide Tube ID 0.498 | inches 1.26492 | cm 0.63246 -

Instrumentation Tube OD 0.493 | inches 1.25222 | cm 0.62611 5.5
Fuel Assembly Envelope 8.536 | inches 21.6814 | cm 5.5

" The inner diameters (IDs) above are calculated by subtracting 2 X thickness from the outer

diameter (OD).
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The values listed in Table 4.1-2 are preliminary and were obtained through a phone conversation
with Framatome Cogema Fuels (formerly B&W Fuel Company) personnel.

Table 4.1-2 Typical Assembly/Core Operating Parameters for a B&W 15x15 Fuel Assembly

Parameter Value Units | Metric Units Ref
Pellet Average Fuel 1200 | °F o2 | x BWEC
Temperature v
Maximum (peaked) Pellet 1295 | °F 975 | x BWEC
Average Fuel Temperature
50-75 28-42
Clad Temperature above | °F above | K BWEC
moderator moderator

Average Core Exit Moderator 612 | °p 5054 | K BWEC
Temperature
Peak Cpre Exit Moderator 634 | °F 6076 | k BWEC
Temperature _ ’
Core Exit Moderator Densit ; ; 0.6272 | grem® | 52 @

ore Exi rator Density . 607.6 K
Maximum Beginning of Cycle
Boron Concentration 1050 | ppm BWFC
Number of Assemblies in the 177 177 BWEC
Core
Total Core Thermal Power 2568 | MWth | BWEC
Typical Power Peaking Across 12 i ) _ BWEC
Core
Capacity Factor (lowest

- 0.6 - - - -

expected)
Average Specific Power MW/
MW/MTU 31.27 MTU BWEFC

The theoretical density of UO, is 10.96 g/cm® as indicated in Table M8.2.1 of the SCALE 4.2
manual (Ref. 5.4).

The atomic weights of isotopes are listed in Table 4.1-3 below (Ref. 5.7).

| Avogadro's Number [N,] = 0.602252 (g-mol)'x10* (Ref. 5.7 p. 933). A physical constant is
| taken to be established fact that requires no additional qualification.
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Table 4.1-3 Atomic Weights (Ref 5.7)

Isatope . MCNPID  Atomic Weight
0-16 8016.50C  15.994915
nat. Mo 42000.50C  95.94
Mo-95 42095.50C  94.905839
Tc-99 43099.50C  98.90627501
Ru-101 44101.50C  100.905576
Rh-103 45103.50C  102.905511
Ag-109 47109.50C  108.904756
nat. Cd 48000.50C  112.4
Cs-133 55133.50C  132.905355
Cs-135 55135.50C  134.90577
Nd-143 60143.50C  142.909779
Nd-145 60145.50C  144.912538
Sm-147 62147.50C  146.914867
Sm-149 62149.50C  148.91718
Sm-150 62150.50C  149.917276
Sm-151 62151.50C  150.919919
Sm-152 62152.50C  151.919756
Eu-151 63151.55C  150.919838
Eu-153 63153.55C  152.921242
Eu-154 63154.50C  153.923053
Gd-155 64155.50C  154.922664
Gd-157 64157.50C  156.924025
U-233 92233.50C  233.039522
U-234 92234.50C  234.040904
U-235 92235.50C  235.043915
U-236 92236.50C  236.045637
U-238 92238.50C  238.05077
Np-237 93237.55C  237.048056
Pu-238 94238.50C  238.049511
Pu-239  94239.55C  239.052146
Pu-240 94240.50C  240.053882
Pu-241 94241.50C  241.056737
Pu-242 94242.50C  242.058725
Pu-243 9424335C  243.061972
Am-241 95241.50C  241.056714
Am-242m  95242.50C  242.059502
Am-243 95243.50C  243.061367
Cm-243 9624335C  243.06137

Cm-245

96245.35C

245.065371
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4.2 Criteria

This design analysis provides input for criticality analyses which evaluate whether waste package
designs meet the repository criticality control design criteria from requirement documents. The
Mined Geological Disposal System Requirements Document (Ref. 5.8) and the Engineered
Barrier Design Requirements Document (Ref. 5.9) have criteria which pertain to criticality
analyses. Reference 5.9 is the lower level document and contains all of the criteria listed in
Reference 5.8. The criteria cited that have bearing on this analysis are the following:

EBDRD Requirements (Ref. 5.9)
€3.2.2.6 CRITICALITY PROTECTION

A. The Engineered Barrier Segment shall be designed to ensure that a nuclear
criticality accident is not possible unless at least two unlikely, independent, and
concurrent or sequential changes have occurred in the conditions essential to nuclear
criticality-safety. Each system shall be designed for criticality safety under normal and
accident conditions. The calculated effective multiplication factor must be sufficiently
below unity to show at least a five percent margin, after allowance for the bias in the
method of calculation and the uncertainty in the experiments used to validate the methods

of calculation.
[MGDS-RD 3.2.2.6.A] [10CFR60.131(b)(7)]

B. To mitigate the potential for nuclear criticality, the Engineering Barrier Segment
shall be designed and constructed to comply with the nuclear criticality requirements
specified by DOE order 6430.1A, 1300-4.

[MGDS-RD 3.2.2.6.B] [DOE Order 6430.1A, 1300-4}”

“3.7.1.3 INTERNAL STRUCTURE REQUIREMENTS

A. The internal structure shall provide separation of the waste forms such that nuclear
criticality shall not be possible unless at least two unlikely, independent, and concurrent
or sequential changes have occurred in the conditions essential to nuclear criticality
safety. The calculated effective multiplication factor (k.,) must be sufficiently below
unity to show at least a five percent margin after allowance for the bias in the method of
calculation and the uncertainty in the experiments used to validate the methods of
calculation (TBD). [MGDS-RD 3.2.2.6.A][10CFR60.131(b)(7)]"

This document provides SNF composition data which may potentially be used in subsequent
analyses for calculation of kg values. This document does not directly address the above listed
requirements, but provides input for future analyses which may address these requirements. This
document will not directly support any construction, fabrication, or procurement activity and
therefore is not required to carry TBV (to be verified) or TBD (to be detérmined) items
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| associated with criteria to design outputs.

4.3 Assumptions

All assumptions identified in this section will require verification (or superseding assumptions)
as the waste package design proceeds and should be treated as unconfirmed items for preliminary
design. For this preliminary design, that will not be used to support procurement, fabrication, or
construction, the assumptions are clearly identified and traceable to a source, but are not
procedurally controlled as TBV.

4.3.1

432

433

434

Principal Isotope (PI) burnup credit is an acceptable criticality control mechanism for the
waste package. (CDA Key 009, Ref. 5.10). This assumption is used throughout Section
7.

The Reference PWR fuel assembly selected for conceptual development is the B&W 15 x
15 fuel type, which has been established as one of the more reactive PWR fuel designs
under intact fuel assembly and fixed Multi-Purpose Canister (MPC) geometry conditions
(Ref. 5.11 p. I1.A.3-35). This assumption is used throughout Section 7.

It is assumed that the criticality design basis fuel (DBF) characteristics are 3.0% U-235
enrichment and 20 GWd/MTU burnup. The basis for this assumption is a re-evaluation
of the DBF in which scoping analysis indicates this DBF bounds (regarding criticality)
98% of the PWR SNF. This is more appropriate than the previous analysis which
designated a primary criticality DBF with characterisitics of 3.75% U-235 enrichment and
32 GWd/MTU and a secondary criticality DBF with characteristics of 3.75% U-235
enrichment and 18 GWd/MTU providing reactivity coverage of 80% and 96% (Ref. 5.12,
p- 11), respectively. Re-evaluation of the DBF will be finalized in early FY97 to verifiy
these characteristics. This assumption is used throughout Section 7.

For SNF, the list of "Principal Isotopes" previously established (Ref. 5.13 p 4-4) for long-
term criticality control was used. The 29 principal isotopes are shown in Table 4.3-1.
This assumption is used in Sections 7.3.2 and 7.4.

Table 4.3-1 Principal Long-Term Burnup Credit Isotopes

- Mo-95 Ru-101 Tc-99 Rh-103
Ag-109 Nd-143 Nd-145 Sm-147 Sm-149
Sm-150 Sm-151 Sm-152 Eu-151 Eu-153
Gd-155 U-233 U-234 U-235 U-236

U-238 Np-237 Pu-238 Pu-239 Pu-240
Pu-241 Pu-242 Am-241 Am-242m Am-243
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435

4.3.6

4.3.7

43.8

439

4.3.10

4.3.11

4.3.12

The assembly specific power is assumed to be a reasonable "minimum" value of 7.25
MW/assembly. This assumption should maximize the reactivity of the decayed SNF as
documented in ORNL/TM-12973 (Ref. 5.14) studies using a similar group of isotopes as
included in this analysis. The use of this value will require verification through a
parametric analysis applicable to PI burnup credit. This assumption is used in Section
7.3.7.

The maximum core outlet temperature for B&W 15x15 reactor cores (607.6 K) is used
and the reactor operating pressure is assumed to be saturation for the purposes of
calculating moderator density. Minimizing moderator density should result in
maximizing SNF residual reactivity consistent with DOE/RW-0472, Chapter 4
assumptions (Ref. 5.15). The use of this value will require verification through a
parametric analysis applicable to PI burnup credit. This assumption is used in Sections
7.3.4 and 7.3.5.

The maximum pellet average temperature is assumed to be 975 K based on personal
communication with BWFC personnel. This is a volume weighted average. The use of
this value will require verification through a parametric analysis applicable to PI burnup
credit. This assumption is used in Section 7.3.2.

The maximum beginning of cycle, hot full power boron concentration is assumed to be
1050 ppm based on personal communication with BWFC personnel. This is the
maximum parts per million boron (ppmb) with Xe and Sm equilibrium buildup. The use
of this value will require verification through a parametric analysis applicable to PI
burnup credit. This assumption is used in Section 7.3.5.

The clad temperature is assumed to be 42 K higher than the moderator temperature based
on personal communication with BWFC personnel. The use of this value will require
verification through a parametric analysis applicable to PI burnup credit. This
assumption is used in Section 7.3.3.

SAS2H/ORIGEN-S is assumed to provide reasonable predictions of isotopic
compositions for a low power criticality event in a waste package over several thousand
years. This assumptions will require future verification. This assumption is used in
Section 7.5.2.

The temperature in a waste package during a long term low power criticality event is
assumed to be an average of 373 K and the water density is assumed to be 1.0 g/cm?.
SAS2H allows only a single average temperature to be entered as was required for this
case. This assumption is used in Section 7.5.1.

The power level in a waste package during a long term low power criticality event is
assumed to be 2.182 kw (Ref. 5.20, p. 55). This assumption is used in Section 7.5.2.
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4.4 Codes and Standards

Not Applicable.

5. References

5.1

5.2

5.3
5.4
5.5
56
5.7
5.8
59
5.10

5.11

| 5.12

"Perform Criticality, Thermal, Structural, and Shielding Analyses," Document Identifier
(DI) Number: BB0000000-01717-2200-00025 REV 02, Civilian Radioactive Waste
Management System (CRWMS) Management and Operating Contractor (M&O).

Quality Assurance Requirements and Description (QARD), DOE/RW-0333P, REV 5, U.
S. Department of Energy (USDOE) Office of Civilian Radioactive Waste Management
(OCRWM).

Yucca Mountain Site Characterization Project Q-List, YMP/90-55Q, REV 3, Yucca
Mountain Site Characterization Project.

SCALE 4.2, RSIC Computer Code Collection, CCC-545, Oak Ridge National Laboratory,
September 1994.

Preliminary Waste Form Characteristics Report Version 1.0, UCRL-ID-108314 Rev 1,
Lawrence Livermore National Laboratory (LLNL), page 2.1.2.2-6, December 1994.

Characteristics of Potential Repository Wastes, DOE/RW-0184-R1, Volume 1, USDOE
OCRWM, page 2A-8, July 1992.

Benedict, Manson, et al., Nuclear Chemical Engineering, Second Edition, McGraw-Hill
Book Company, New York, 1981.

Mined Geological Disposal System Requirements Document, DOE/RW-0404P, DI#:
B00000000-00811-1708-00002 REV 02 ICN 1, USDOE OCRWM.

Engineered Barrier DeSign Requirements Document, YMP/CM-0024, REV 0, ICN 1,
Yucca Mountain Site Characterization Project.

Controlled Design Assumptions (CDA) Document, DI#: BO0000000-01717-4600-00032
REV 03, CRWMS M&O. (TBV-221-DD)

"Multi-Purpose Canister (MPC) Implementatiori Program Conceptual Design Phase
Report, Volume II A - MPC Conceptual Design Report"”, DI#: A20000000-00811-5705-
00002 Rev 00, CRWMS M&O, Pages 11.A.3-35.

"Waste Package Design Basis Fuel Analysis," DI#: BBA000000-01717-0200-00121 REV
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5.13

5.14

5.15

5.16

5.17

5.18

5.19

5.20

00, CRWMS M&O.

"Disposal Criticality Analysis Technical Report," DI#: BO0000000-01717-5705-00020
REV 00, CRWMS M&O.

DeHart, M. D.,‘ Sensitivity and Parametric Evaluations of Significant Aspects of Burnup
Credit for PWR Spent Fuel Packages, ORNL/TM-12973, Oak Ridge National
Laboratory, June 1995.

Topical Report of Actinide-Only Burnup Credit for PWR Spent Nuclear Fuel Packages,
DOE/RW-0472, USDOE OCRWM, May 1995.

"Characteristics Data Base (CDB_R)," CSCI#: A00000000-02268-1200-20002 V1.1
REV 01, CRWMS M&O.

Bowman, S. M., and O. W. Hermann, SCALE-4 Analysis of Pressurized Water Reactor
Critical Configurations: Volume 3 - Surry Unit 1 Cycle 2, ORNL/TM-12294/V2, Oak
Ridge National Laboratory, March 1995, page 18.

Incropera, F. P., and D. P. Dewitt, Fundamentals of Heat Transfer, John Wiley & Sons,
NY, 1981, Table A.6, page 783.

LaMarsh, J. R., Introduction to Nuclear Engineering. 2nd Edition, Addison-Wesley
Publishing Company, Reading, MA, 1983, page 34.

"Second Waste Package Probabilistic Criticality Analysis: Generation and Evaluation of
Internal Criticality Configurations," DI#: BB A000000-01717-2200-00005 REV 00,
CRWMS M&O.

" 6. Use of Computer Software

6.1 Scientific and Engineering Software

SCALE 4.2 CSCI 30004 V1.0 Rev 0. Hewlett Packard Apollo 9000, Series 735 Workstations

The SAS2H sequence of the SCALE 4.2 code system (Ref. 5.4) was used for this analysis. This
software was designed for PWR fuel depletion calculations to determine spent fuel isotopic
content, decay heat rates, and radioactive source terms. The application to PWR fuel depletion in
a reactor is appropriate for the use of this software and falls within the range of validation of this
software. The application to long term low power depletion in a waste package does not fall
within the range of validation and must be validated in the future. The associated
27BURNUPLIB cross section library was used for these calculations.
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A benchmarking and result biasing methodology is in the process of being developed for SAS2H.
Bias and uncertainties are applied to the MCNP results which are based on input from SAS2H.

6.2 Computational Support Software

LOTUS 1-2-3, Release 4.01 for Windows was used to calculate the isotopic number densities
from the g/assembly output per time step provided in the SAS2H/ORIGEN-S output.

7. Design Analysis

This analysis is performed to provide the isotopic inventories as a function of time for the design
| basis PWR fuel and to provide the change in activity of the isotopic inventories as the result of a
| long term low power criticality event in a waste package.

7.1 Background

Previous analyses have been performed based on spent nuclear fuel (SNF) isotopic compositions
obtained from the Characteristics Data Base (CDB) (Ref. 5.16). This is a preliminary analysis to
generate PWR SNF isotopic compositions using SCALE 4.2 (Ref. 5.4). The data in the CDB
was generated based on nominal fuel and operating characteristics. SCALE 4.2 can utilize
bounding physical and operating paramaters as input to provide a conservative estimate of
isotopic inventories.

7.2 Evaluation Procedure

The evaluation procedure is broken into three major tasks, with subtasks in each. The general
~ procedure is as follows:

1) Parameter (Input) Identification
a) Develop physical fuel description - mechanical parameters
b) Obtain typical operating parameters

2) Run SCALE 4.2
a) Calculate/ determine input parameters from task 1 for burnup calculation
b) Determine decay time steps required for isotopic inventories

3) Process Output
a) Using a spreadsheet, calculate isotopic number densities based upon
selected output
b) Format and extract number densities in a form suitable for use in MCNP

The results of task 1 are listed in Section 4.1. Details of tasks 2 and 3 are presented in Sections
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7.3 and 7.4, respectively.
7.3 Code Input Calculations
'7.3.1 SAS2H Data Block 5 Input
| Table 4.1-1 provides the dimensions required for Data Block 5 in the SAS2H input file. The data
| is shown in the table below. The material numbers are standard (Ref. 5.4, p. S.2.5.10) for

SAS2H.

Table 7.3.1-1 - Data Block 5

PITCH 1.44272

FUELOD 0.936244

L ]

MMOD 3

CLADOD 1.0922

. MCLAD 2
CLADID 0.95758

MGAP 0

7.3.2 Fuel Density and Composition Calculations

The effective density to be used in the calculations is determined by dividing the UO, mass in
Table 4.1-1 by the volume of the fuel in the assembly. The dimensions necessary to calculate the
volume of fuel in the assembly are available in Table 4.1-1. The density is calculated as follows:

Puoz = UO, mass/ {m*(fuel pellet radius)* * fueled height * # of fuel

| Rods/assembly }
526.38 kg / {7*(0.468122 cm)® * 360.172 cm * 208} = 10.206 g/cm’

The theoretical density of UQ, is listed as 10.96 g/cm’ in the SCALE 4.2 database (Ref. 5.4).
Therefore, the effective density of fuel is 93.12% of theoretical.

The isotopic distribution of the uranium is determined by the given initial enrichment and the
following emperical relationship (Ref. 5.17).

Wt%0,34 = 0.007731(Wt%,55)" %,
Wt%,36 = 0.0046Wt%,5s,
Wty = 100% - Wt%,34 - Wtoy35 - Wty3

Using this formulation, the fresh fuel isotopics for 3.00% U,,; enrichment was calculated as

shown in Table 7.3.2-1. The U-234 and U-238 concentrations were found to be in error in the
| check of Rev 00. The wt% used was 0.0240 and 96.9622, for U-234 and U-238, respectively.

These minor variations compared to the values in Table 7.3.2-1 would have no effect on the
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| resulting calculations. For consistency, these concentrations were also used in Rev 01 since only
| variations of the original case were run.

Table 7.3.2-1 Isotopic Breakdown of Uranium for 3% U,;; Enrichment.

ISOTOPE WT%
U-234 0.0254
U-235 3.0000
U-236 0.0138
U-238 96.9608

A trace amount of the fission products for which time dependant cross sections are desired are

input along with the U mass fractions on the UO, "standard composition specification data" cards

as described in Section S2.5.4.1 in the SCALE 4.2 manual (Ref. 5.4). The peak fuel temperature
| (975 K) from Table 4.1-2 is also entered on each of these cards.

7.3.3 Clad Temperature

The clad temperature is calculated by adding the maximum of 42 K to the peak moderator
temperature of 607.6 K, as indicated in Table 4.1-2, giving approximately 650 K. Using the peak
or maximum is consistent with the temperatures used for the other material regions. This

| information is listed on a zircaloy standard composition card as material 2.

7.3.4 Moderator Density

The maximum moderator temperature is assumed to provide a minimum moderator density and
maximum temperature to result in maximum SNF residual reactivity consistent with Chapter 4 of
the Burnup Credit Topical Report (Ref. 5.15). A temperature of 607.6 K is used from Table 4.1-
2. The corresponding density is interpolated from the values listed for saturated water (Ref. 5.18)
shown in Table 7.3.3-1. The density for 590 K is also included for trending and estimation of the
density corresponding to the average exit temperature (595.4 K). :

Table 7.3.3-1 Saturated Water Properties from Eundgmgmals&f_ﬂgﬂmsm (Ref. 5.18)

Temp (K) | Specific Volume (cm3/g) Calculated Density
(Inverse Specific
Volume, g/cm?)

590 1.482 0.674764
600 1.541 0.648929
610 1.612 0.620347

The density at 607.6 K is determined as shown below:

{(.648929 - .620347)/(600 - 610)}(607.6 - 600) + .648929 = 0.6272
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The moderator temperature and density are entered on a H,O standard composition card as
material number 3.

7.3.5 Boron Concentration

As indicated on page S2.5.12 of the SCALE 4.2 manual (Ref. 5.4), the average boron
concentration is calculated by dividing the beginning of cycle value by 1.9. The beginning of
cycle value is taken from Table 4.1-2 and the average value is determined to be 552.6 ppm.

The boron concentration along with the moderator temperature and density are entered on an
arbitrary material card as described in Table M7.4.5 in the SCALE 4.2 manual (Ref. 5.4) as
material number 3.

7.3.6 SAS2H Data Block 8 Input

This problem is making use of the larger unit cell capability of SAS2H. Therefore, the inputs for
Data Block 8 must be determined. Four zones are modeled using information from Table 4.1-1.

Moderator

Guide tube

Fuel

Moderator

L
Figure 7.3.6-1 - Larger Unit Cell Model

The first radius, r;, corresponds to the actual ID of the guide tube (OD of the moderator channel)
with a material set to that of the moderator. r; = 0.63246 cm. The second radius, r,, is the actual
OD of the guide tube with the material set to that of the cladding. r, =0.67310 cm. The third
radius, 14, is calculated to give an equal area equivalent to the maximum area of the fuel cell (or
the pitch squared). The fourth radius is calculated to preserve the fuel to moderator ratio with the
material set to a special number in the code -- 500. The method was determined in consultation
with the author of the program at the Radiation Shielding Information Center (RSIC) at Oak
Ridge National Laboratory.

The third radius is determined by setting the maximum area of the fuel cell equal to the area of
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the equivalent circle.

) 2 2_§

S=mXr I3 =—
3 3 1T
2

V.= s =_£_=M =O.814Cm

Nr oz i

where r; = the third radius of the larger unit cell encompassing the moderator
s = side of the square (or the rod pitch in this case)

The fourth radius is calculated by taking a ratio of the number of available positions for fuel rods
in the assembly to the number of positions used by the guide tubes and instrumentation tubes.
For this model, the instrumentation tube is taken as equivalent to a guide tube. This ratio is set
equal to the ratio of the areas of the fuel and moderator. ~

2 2
N positions _ XTIy - T4

2 2
Nguidetubes mXr; r 3

r42 =’_32 % N, positions

guidetubes

N
,4=J r;x_!;"ﬂ'“_=\j 0.8142x 13X15 5 961 cm
guidetubes 17

where r, = fourth radius of the larger unit cell encompassing the fuel
Npositions = total number of available positions in the lattice structure
Nguidetubes = number of positions taken up by instrument & guide tubes

To summarize and group these radii and material numbers with the keywords used in the Data
Block 8 input table in the SAS2H manual, the Table is presented below:
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Table 7.3.6-1 Data Block 8

MIXES 3 | Material No. for the moderator

RADIUS 0.63246 | cm

MIXES 2 | Material No. for the Zircaloy

RADIUS 0.67310 | cm

MIXES 3 | Material No. for the moderator

RADIUS 0.814 | cm

MIXES 500 | Special Material No. for fuel in the larger unit cell
RADIUS 2.961 | cm

7.3.7 Specific Power and Effective Full Power Days Calculations

“The calculated average assembly specific power is 2568 MW / 177 assembilies, or 14.51

MW/assembly. The reasonable minimum assembly specific power is calculated as follows:

1. . Divide the average specific power by 1.2 (Table 4.1-2) to account for variation in
assembly power across the core; 14.51/1.2 = 12.09 MW/assembly.

2. Multiply the minimum core assembly specific power by a capacity factor assumption of
0.6 (Table 4.1-2); 0.6 x 12.09 = 7.25 MW/assembly.

The Effective Full Power Day (EFPD) input is calculated for the desired burnup assuming the
minimum assembly power and an assembly uranium loading of 0.464 MTU/assembly (Table 4.1-
1): EFPD = Burnup of 20,000 MWd/MTU) x 0.464 (MTU/assembly) / 7.25 (MW/assembly) =
1280 days. The power and burn values are entered in Data Block 9.

The burnup calculation was divided into 8 substeps through use of the nlib/cyc entry in Data

Block 8.

7.3.8 Decay Input

The decay out to 1 million years was run as a separate case from the burnup calculation. The
decay case is a stand alone ORIGEN-S problem which utilizes the output from the SAS2H
burnup calculation and decays to a number of specified times.

The ORIGEN-S case was run immediately after the corresponding SAS2H case and utilized the
final binary cross section file on unit 21 from the SAS2H case. The case input and output are
included in Attachment II. The fact that the correct SAS2H generated library is used (unit 21) is
verified by comparing the final downtime print of concentrations in the SAS2H output with the
concentrations in the corresponding decay times in the ORIGEN-S output (compositions will
match). The library contains only the final cycle step (1 position in library). The library unit
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number and data position are entered in the input by the following line:
38$2101e

The decay times are gfouped in 10 steps with the units changing from days to years as
appropriate. Based on the SAS2H input, the activities and masses listed in the output are per
assembly.

7.4 Number Density Calculations Using ORIGEN-S Output

| The grams/assembly output per time step from Attachment II was used to calculate the number
| density of each of the Principal Isotopes using a LOTUS 1-2-3 spreadsheet. The equation for
number density is shown below (Ref. 5.19).

N = pN,/M

where p is the physical density in g/cm’,
N, is Avagadro's Number - 0.602252E+24 atoms/mole,
and M is the gram atomic weight.

The units of the resulting number density is in atoms/cm®. The required units for subsequent use
are atoms/b-cm where 1 barn equals 10% ¢cm?®. The calculations in the spreadsheet drops the
E+24 from Avagadro's Number to account for the conversion. As a conservatism in the
criticality calculations which will use these number densities, the values are adjusted up to a 96%
theoretical density.

The input and output from these calculations are shown in Attachment III.
7.5 Effects of Long Term Low Power Criticality in the Waste Package
An additional set of calculations were performed to demonstrate the effects of a long term low

power criticality in the waste package per the request of the originators of Ref. 5.20. These
calculations required minor modifications of the previous SAS2H and ORIGEN-S inputs.

7.5.1 SAS2H Input Modifications

Minor changes as indicated below were made to the SAS2H input to facilitate cross section
production at an appropriate temperature for the criticality effects calculations performed using
ORIGEN-S. The nlib/cycle entry was changed to 1 from 8 and ncycles was increased to 9 from 1
in Data Block 8. Instead of 1 cycle at 7.25 MW/assembly for 1280 days, the Data Block 9 entries
were changed to eight cycles at 7.25 MW/assembly for 160 days each with 0 down time between
each cycle. The ninth cycle was set up with an arbitrary low power level (4.976E-5
MW!/assembly) for 1 day with the addition of the following parameters which are assumed
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representative of the postulated criticality in the waste package (Assumption 4.3.11).

bfrac (boron fraction) - 0.
_h2ofrac (inverse of the density in reactor calculation to bring density=1 g/cm®) - 1.594
temkcyc (modified temperature of all materials in current cycle) - 373K

SAS2H is limited to a single average temperature using this method. The input for this case
(s3020ucf4.in) is included in Attachment I'V. The output is essentially the same as that included

in Attachment I for the original SAS2H case.

7.5.2 ORIGEN-S Input Modifications

Four ORIGEN-S cases were run based on the binary output files created by the SAS2H case
discussed in Section 7.5.1. The data used includes cross sections and isotopic compositions from
the last cycle run.

The first case (s3020ucfol.in) is the same as the case described in Section 7.3.8 with minor
modification to the time step edits and the addition of activity edits in curies for comparison to
the long term low power criticality event simulations that follow. The input for this case is
included in Attachment V and the activity edits from the output are summarized in Attachment
VL

The second through fourth cases (joklo7.in, joklo8.in, and joklo9.in) have depletion at a power
level of 1.039-4 MW/assembly (2.182 kw/waste package divided by 21 assemblies/package) for
periods of 10,000, 1000, and 5000 years, respectively, starting 15,000 years after discharge from
the reactor cycles. The inputs for these cases are included in Attachments VII through IX. The
summarized activity edits for these three cases are included in Attachment X for times after the
depletion at a low power level which simulates a criticality event over a long time period.

The summarized grams/assembly table for the 15,000 year decay point of the decay only case is
included in Attachment XI. The summarized grams/assembly tables for the criticality cases for
the 10 decay times immediately following the criticality are included in Attachment XII.

8. Conclusions

The number densities calculated as indicated in Section 7.4 are shown in Table‘ 8.1 for each
isotope for 27 time steps from 1 to 999,999 years. ‘

The activity tables generated in the cases for long term low power criticality simulations in a
waste package are included in Attachments VI and X. The neutron flux distribution between the
fast, epi-thermal, and thermal groups is provided from s3020ucf4.out (summarized in Attachment
XIII) to demonstrate the components of the total flux indicated in Attachment X.



Table 8-1 Number Densities as a Function of Time for 3.0% Enriched, 20GWD/MT Burnup B&W 15x15 SNF

MCNP ID

8016.50C
42095.50C
43099.50C
44101.50C
45103.50C
47109.50C
60143.50C
60145.50C
62147.50C
62149.50C
62150.50C
62151.50C
63151.55C
62152.50C
63153.55C
64155.50C
92233.50C
92234.50C
92235.50C
92236.50C
92238.50C
93237.55C
94238.50C
94239.55C
94240.50C
94241.50C
94242.50C
95241.50C
95242.50C
95243.50C

1 years 5 years
NUMBER DENSITY (atoms/b-cm)
4.6947E-02 4.6947E-02
2.8413E-05 2.8413E-05
2.8116E-05 2.8116E-05
2.6008E-05 2.6008E-05
1.6846E-05 1.6846E-05
2.4208E-06 2.4208E-06
2.2660E-05 2.2660E-05
1.6864E-05 1.6864E-05
3.6054E-06 6.0472E-06
1.1479E-07 1.1479E-07
6.4561E-06 6.4561E-06
4.9056E-07 4.7620E-07
5.0253E-09 1.9942E-08
2.9636E-06 2.9636E-06
2.1255E-06 2.1255E-06
3.7532E-08 1.3132E-07
5.2691E-11 6.1989E-11
4.1561E-06 4.2024E-06
3.2267E-04 3.2267E-04
7.1910E-05 7.1910E-05
2.2352E-02 2.2352E-02
6.5004E-06 6.5512E-06
1.4969E-06 1.4817E-06
1.3244E-04 1.3244E-04
3.3700E-05 3.3700E-05
1.9277E-05 1.5881E-05
3.5211E-06 3.5211E-06
1.8028E-06 5.1438E-06
2.1385E-08 2.0938E-08
5.0023E-07 5.0023E-07

10 yearé

4.6947E-02
2.8413E-05
2.8116E-05
2.6008E-05
1.6846E-05
2.4208E-06
2.2660E-05
1.6864E-05
6.9977E-06
1.1479E-07
6.4561E-06
4.5786E-07
3.7889E-08
2.9636E-06
2.1255E-06
1.9193E-07
7.2321E-11
4.2590E-06
3.2267E-04
7.1910E-05
2.2352E-02
6.6019E-06
1.4210E-06
1.3244E-04
3.3700E-05
1.2485E-05
3.5211E-06
8.5397E-06
2.0440E-08
5.0023E-07

20 years

4.6947E-02
2.8413E-05
2.8116E-05
2.6008E-05
1.6846E-05
2.4208E-06
2.2660E-05
1.6864E-05
7.3255E-06
1.1479€E-07
6.4561E-06
4.2436E-07
7.1869E-08
2.9636E-06
2.1255E-06
2.3467E-07
9.3501E-11
4.3670E-06
3.2267E-04
7.1910E-05
2.2352E-02
6.7543E-06
1.3148E-06
1.3244E-04
3.3650E-05
7.6907E-06
3.5211E-06
1.3134E-05
1.9446E-08
5.0023E-07

50 years

4.6947E-02
2.8413E-05
2.8116E-05
2.6008E-05
1.6846E-05
2.4208E-06

2.2660E-05

1.6864E-05
7.3501E-06
1.1479E-07
6.4561E-06
3.3661E-07
1.6953E-07
2.9636E-06
2.1255E-06
2.4710E-07
1.6324E-10
4.6447E-06
3.2267E-04
7.2420E-05
2.2352E-02
7.5669E-06
1.0418E-06
1.3244E-04
3.3599E-05
1.8078E-06
3.5211E-06
1.8228E-05
1.6810E-08
4.9528E-07

100 years

4.6947E-02
2.8413E-05
2.7994E-05
2.6008E-05
1.6846E-05
2.4208E-06
2.2660E-05
1.6864E-05
7.3501E-06
1.1479€-07
6.4561E-06
2.2893E-07
2.6722E-07
2.9636E-06
2.1255E-06
2.4710E-07
2.9755E-10
4.9842E-06
3.2318E-04
7.2420E-05
2.2352E-02
9.0396E-06
7.0293E-07
1.3194E-04
3.3399E-05
1.6131E-07
3.5211E-06
1.8378E-05
1.3129E-08
4.9478E-07

200 years

4.6947E-02
2.8413E-05
2.7994E-05

' 2.6008E-05

1.6846E-05
2.4208E-06
2.2660E-05
1.6864E-05
7.3501E-06
1.1479E-07
6.4561E-06
1.0609E-07
3.9006E-07
2.9636E-06
2.1255E-06
2.4710E-07
6.3539E-10
5.3494E-06
3.2318E-04
7.2930E-05
2.2352E-02
1.1782E-05
3.2163E-07
1.3194E-04
3.3048E-05
1.2884E-09
3.5211E-06
1.5781E-05
8.0567E-09
4.9033E-07

Total 7.005442E-02 7.005698E-02 7.005804E-02 7.005831E-02 7.005883E-02 7.005849E-02 7.005861E-02
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Table 8-1 Number Densities as a Function of Time for 3.0% Enriched, 20GWD/MT Burnup B&W 15x15 SNF

Continued
MCNP ID

8016.50C
42095.50C
43099.50C
44101.50C
45103.50C
47109.50C
60143.50C
60145.50C
62147.50C
62149.50C
62150.50C
62151.50C
63151.55C
62152.50C
63153.55C
64155.50C
92233.50C
92234.50C
92235.50C
92236.50C
92238.50C
93237.55C
94238.50C
94239.55C
94240.50C
94241.50C
94242.50C
95241.50C
95242.50C
95243.50C

300 years 400 years
NUMBER DENSITY (atoms/b-cm)
4.6947E-02 4.6947E-02
2.8413E-05 2.8413E-05
2.7994E-05 2.7994E-05
2.6008E-05 2.6008E-05
1.6846E-05 1.6846E-05
2.4208E-06 2.4208E-06
2.2660E-05 2.2660E-05
1.6864E-05 1.6864E-05
7.3501E-06 7.3501E-06
1.1479E-07 1.1479E-07
6.4561E-06 6.4561E-06
4.9056E-08 2.2733E-08
4.4669E-07 4.7301E-07
2.9636E-06 2.9636E-06
2.1255E-06 2.1255E-06
2.4710E-07 2.4710E-07
1.0538E-09 1.5446E-09
5.56552E-06 5.6066E-06
3.2369E-04 3.2421E-04
7.2930E-05 7.3440E-05
2.2352E-02 2.2352E-02
1.4118E-05 1.6099E-05
1.4767E-07 6.8270E-08
1.3144E-04 1.3093E-04
3.2697E-05 3.2396E-05
1.3983E-11 3.7655E-12
3.5211E-06 3.5211E-06
1.3434E-05 1.1486E-05
4.9136E-09 3.0088E-09
4.8537E-07 4.8092E-07

500 years

4.6947E-02
2.8413E-05
2.7994E-05
2.6008E-05
1.6846E-05
2.4208E-06
2.2660E-05
1.6864E-05
7.3501E-06
1.1479E-07
6.4561E-06
1.0529E-08
4.8498E-07
2.9636E-06
2.1255E-06
2.4710E-07
2.0973E-09
5.6580E-06
3.2472E-04
7.3950E-05
2.2352E-02
1.7825E-05
3.1556E-08
1.3043E-04
3.2045E-05
3.6556E-12
3.5211E-06
9.7882E-06

1.8401E-09 .

4.7646E-07

1000 years

4.6947E-02
2.8413E-05
2.7994E-05
2.6008E-05
1.6846E-05
2.4208E-06
2.2660E-05
1.6864E-05
7.3501E-06
1.1479E-07
6.4561E-06
2.2335E-10
4.9535E-07
2.9636E-06
2.1255E-06
2.4710E-07
5.4757E-09
5.7095E-06
3.2625E-04
7.5480E-05
2.2352E-02
2.3208E-05
7.7373E-10
1.2892E-04
3.0390E-05
3.5108E-12
3.5161E-06
4.3797E-06
1.6765E-10
4.5467E-07

4000 years

4.6947E-02
2.8413E-05
2.7751E-05
2.6008E-05
1.6846E-05
2.4208E-06
2.2660E-05
1.6864E-05
7.3501E-06
1.1479E-07
6.4561E-06
2.0580E-20
4.9615E-07
2.9636E-06
2.1255E-06
2.4710E-07
3.1150E-08
5.6580E-06
3.3701E-04
8.3640E-05
2.2352E-02
2.7525E-05
8.4453E-17
1.1834E-04
2.2115E-05
2.7467E-12
3.4962E-06
3.5857E-08
6.2166E-17
3.4273E-07

8000 years

4.6947E-02
2.8413E-05
2.7386E-05
2.6008E-05
1.6846E-05
2.4208E-06
2.2660E-05
1.6864E-05
7.3501E-06
1.1479E-07
6.4561E-06
8.5350E-34
4.9615E-07
2.9636E-06
2.1255E-06
2.4710E-07
6.6122E-08
5.6066E-06
3.4981E-04
9.1290E-05
2.2352E-02
2.7525E-05
2.4426E-25
1.0575E-04
1.4493E-05
1.9826E-12
3.4714E-06
1.2135E-10
1.7904E-25
2.3526E-07

10000 years

4.6947E-02
2.8413E-05
2.7142E-05
2.6008E-05
1.6846E-05
2.4208E-06
2.2660E-05
1.6864E-05
7.3501E-06
1.1479E-07
6.4561E-06
1.7469E-40
4.9615E-07
2.9636E-06
2.1255E-06
2.4710E-07
8.3169E-08
5.5552E-06
3.5596E-04
9.3840E-05
2.2352E-02
2.7474E-05
1.3148E-29
9.9710E-05
1.1735E-05
1.6830E-12
3.4614E-06
5.5433E-11
9.5984E-30
1.9514E-07

Total 7.005827E-02 7.005849E-02 7.005870E-02 7.005857E-02 7.005821E-02 7.005790E-02 7.005741E-02
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Table 8-1 Number Densities as a Function of Time for 3.0% Enriched, 20GWD/MT Burnup B&W 15x15 SNF

Continued
MCNP ID

8016.50C
42095.50C
43099.50C
44101.50C
45103.50C
47109.50C
60143.50C
60145.50C
62147.50C
62149.50C
62150.50C
62151.50C
63151.55C
62152.50C
63153.55C
64155.50C
92233.50C

92234.50C

92235.50C
92236.50C
92238.50C
93237.55C
94238.50C
94239.55C
94240.50C
94241.50C
94242.50C
95241.50C
95242.50C
95243.50C

Total 7.005714E-02

14000 years 18000 years
NUMBER DENSITY (atoms/b-cm)
4.6947E-02 4.6947E-02
2.8413E-05 2.8413E-05
2.6777E-05 2.6412E-05
2.6008E-05 2.6008E-05
1.6846E-05 1.6846E-05
2.4208E-06 2.4208E-06
2.2660E-05 2.2660E-05
1.6864E-05 1.6864E-05
7.3501E-06 7.3501E-06
1.1479E-07 1.1479E-07
6.4561E-06 6.4561E-06
0.0000E+00  0.0000E+00
4.9615E-07 4.9615E-07
2.9636E-06 2.9636E-06
2.1255E-06 2.1255E-06
2.4710E-07 2.4710E-07
1.1675E-07 1.5032E-07
5.5037E-06 5.5037E-06
3.6672E-04 3.7645E-04
9.7920E-05 1.0098E-04
2.2352E-02 2.2352E-02
2.7474E-05 2.7423E-05
3.7877E-38 1.0923E-46
8.9135E-05 7.9063E-05
7.6727E-06 5.0650E-06
1.2135E-12 8.7894E-13
3.4365E-06 3.4067E-06
3.8254E-11 2.7567E-11
2.7701E-38 8.0070E-47
1.3373E-07 9.2122E-08

22000 years

4.6947E-02
2.8413E-05
2.6047E-05
2.6008E-05
1.6846E-05
2.4208E-06
2.2660E-05
1.6864E-05
7.3501E-06
1.1479E-07
6.4561E-06
0.0000E+00
4.9615E-07
2.9636E-06
2.1255E-06
2.4710E-07
1.8287E-07
5.4523E-06
3.8515E-04
1.0251E-04
2.2352E-02
2.7373E-05
0.0000E+00
7.0502E-05
3.3048E-06
6.3423E-13
3.3818E-06
1.9926E-11
0.0000E+00
6.2900E-08

~ 26000 years

4.6947E-02
2.8413E-05
2.5803E-05
2.6008E-05
1.6846E-05
2.4208E-06
2.2660E-05
1.6864E-05
7.3501E-06
1.1479€E-07
6.4561E-06
0.0000E+00
4.9615E-07
2.9636E-06
2.1255E-06
2.4710E-07
2.1490E-07
5.4009E-06
3.9284E-04
1.0353E-04

2.2352E-02 .

2.7373E-05
0.0000E+00
6.2948E-05
2.1664E-06
4.5645E-13
3.3570E-06
1.4383E-11
0.0000E+00
4,.3287E-08

30000 years

4.6947E-02
2.8413E-05
2.5438E-05
2.6008E-05
1.6846E-05
2.4208E-06
2.2660E-05
1.6864E-05
7.3501E-06
1.1479E-07
6.4561E-06
0.0000E+00
4.9615E-07
2.9636E-06
2.1255E-06
2.4710E-07
2.4641E-07
5.3494E-06
3.9949E-04
1.0455E-04
2.2352E-02
2.7322E-05
0.0000E+00
5.6401E-05
1.4192E-06
3.2960E-13
3.3321E-06
1.0387E-11
0.0000E+00
2.9717E-08

36000 years

4.6947E-02
2.8413E-05
2.4951E-05
2.6008E-05
1.6846E-05
2.4208E-06
2.2660E-05
1.6864E-05
7.3501E-06
1.1479E-07
6.4561E-06
0.0000E+00
4.9615E-07
2.9636E-06
2.1255E-06
2.4710E-07
2.9238E-07
5.2465E-06
4.0820E-04
1.0506E-04
2.2352E-02
2.7271E-05
0.0000E+Q0
4.7287E-05
7.5223E-07
2.0176E-13
3.2973E-06
6.3923E-12
0.0000E+00
1.6889E-08

45000 years

4.6947E-02
2.8413E-05
2.4221E:05
2.6008E-05
1.6846E-05
2.4208E-06
2.2660E-05
1.6864E-05
7.3501E-06
1.1479E-07
6.4561E-06
0.0000E+00
4.9615E-07
2.9636E-06
2.1255E-06
2.4710E-07
3.5902E-07
5.1437E-06
4.1896E-04
1.0557E-04
2.2352E-02
2.7170E-05
0.0000E+00
3.6510E-05
2.9136E-07
9.6883E-14
3.2426E-06
2.9265E-12
0.0000E+00
7.2311E-09

7.005680E-02 7.005623E-02 7.005593E-02 7.005584E-02 7.005463E-02 7.005373E-02
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Table 8-1 Number Densities as a Function of Time for 3.0% Enriched, 20GWD/MT Bumup B&W 15x15 SNF

Continued
MCNP ID

8016.50C
42095.50C
43099.50C
44101.50C
45103.50C
47109.50C
60143.50C
60145.50C
62147.50C
62149.50C
62150.50C
62151.50C
63151.55C
62152.50C
63153.55C
64155.50C
92233.50C
92234.50C
92235.50C
92236.50C
92238.50C
93237.55C
94238.50C
94239.55C
94240.50C
94241.50C
94242.50C
95241.50C
95242.50C
95243.50C

60000 years 70000 years
NUMBER DENSITY (atoms/b-cm)
4.6947E-02 4.6947E-02
2.8413E-05 2.8413E-05
2.3004E-05 2.2274E-05
2.6008E-05 2.6008E-05
1.6846E-05 1.6846E-05
2.4208E-06 2.4208E-06
2.2660E-05 2.2660E-05
1.6864E-05 1.6864E-05
7.3501E-06 7.3501E-06
1.1479€E-07 1.1479E-07
6.4561E-06 6.4561E-06
0.0000E+00  0.0000E+00
4.9615E-07 4 9615E-07
2.9636E-06 2.9636E-06
2.1255E-06 2.1255E-06
2.4710E-07 2.4710E-07
4.6389E-07 5.3208E-07
5.0048E-06 4. 8968E-06
4 3176E-04 4.3791E-04
1.0557E-04 1.0557E-04
2.2352E-02 2.2352E-02
2.7068E-05 2.6966E-05
0.0000E+00  0.0000E+00
2.3719E-05 1.7827E-05
5.9677E-08 2.0761E-08
2.8516E-14 1.2635E-14
3.1531E-06 3.0934E-06
8.5896E-13 3.8054E-13
0.0000E+00  0.0000E+00
1.7681E-09 6.8844E-10

100000 years 250000 years

4.6947E-02
2.8413E-05
2.0205E-05
2.6008E-05
1.6846E-05
2.4208E-06
2.2660E-05
1.6864E-05
7.3501E-06
1.1479E-07
6.4561E-06
0.0000E+00
4.9615E-07
2.9636E-06
2.1255E-06
2.47T10E-07
7.0771E-07
4.5984E-06
4.4815E-04
1.0557E-04
2.2352E-02
2.6713E-05
0.0000E+00
7.5034E-06
8.7258E-10
1.0937E-15
2.9293E-06
3.2910E-14
0.0000E+00
4.1108E-11

4.6947E-02
2.8413E-05
1.2293E-05

2.6008E-05°

1.6846E-05
2.4208E-06
2.2660E-05
1.6864E-05
7.3501E-06
1.1479E-07
6.4561E-06
0.0000E+00
4.9615E-07
2.9636E-06
2.1255E-06
2.4710E-07
1.2966E-06
3.4360E-06
4.5532E-04
1.0506E-04
2.2352E-02
2.5443E-05
0.0000E+00
1.0072E-07
1.1735E-16
5.2936E-21
2.2181E-06
1.5981E-19
0.0000E+00
7.5282E-16

500000 years

- 4.6947E-02

2.8413E-05
5.4285E-06
2.6008E-05
1.6846E-05
2.4208E-06
2.2660E-05
1.6864E-05
7.3501E-06
1.1479E-07
6.4561E-06
0.0000E+00
4.9615E-07
2.9636E-06
2.1255E-06
2.4710E-07
1.6324E-06
2.3198E-06
4.5532E-04
1.0455E-04
2.2352E-02
2.3462E-05
0.0000E+00
7.6041E-11
3.8163E-18
7.3911E-30
1.3925E-06
2.3472E-28
0.0000E+00
7.1320E-16

Total 7.005206E-02 7.005135E-02 7.004864E-02 7.003743E-02 7.002636E-02

999999 years

4.6947E-02
2.8413E-05
1.0516E-06
2.6008E-05
1.6846E-05
2.4208E-06
2.2660E-05
1.6864E-05
7.3501E-06
1.1479E-07
6.4561E-06
0.0000E+00
4.9615E-07
2.9636E-06
2.1255E-06
2.4710E-07
1.5756E-06
1.4968E-06
4.5532E-04
1.0251E-04
2.2352E-02
1.9958E-05
0.0000E+00
2.3215E-15
5.1653E-18
0.0000E+00
5.5204E-07
4.5645E-46
0.0000E+00
6.9834E-16

7.001472E-02
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Waste Package Development Design Analysis

Title: SAS2H Generated Isotopic Concentrations for B&W 15x15 PWR Assembly
Document Identifier: BBA000000-01717-0200-00012 REV 01 Page 25 of 25

9. Attachments

| The following attachments are case input and output files and spreadsheets as listed. The name
| of the file is listed in parenthesis. The first three attachments are included in Revision 00 of this
| document and are unchanged by Revision O1.

|
I
|
|
I
|
|
|
|
|
I
|
|
I
|
I
|
|

S<<HBT

XL

XIIL

SAS2H Burnup Case Output (s3020ucf.out) 2/16/96 825 pages
ORIGEN-S Decay Case Output (s3020ucfo.out) 2/16/96 122 pages
Spreadsheet for Number Density Calculation 3/31/96 18 pages

Modified SAS2H Burnup Case Input (s3020ucf4.in) 3/7/96 2 pages

Modified ORIGEN-S Decay Case Input (s3020ucfol.in) 3/12/96 1 page
Modified ORIGEN-S Decay Case Output Summary (decay.sum) 3/29/96

93 pages

Modified ORIGEN-S 10,000 year Criticality Case Input (joklo7.in) 3/14/96

1 page

Modified ORIGEN-S 1000 year Criticality Case Input (joklo8.in) 3/14/96 1 page
Modified ORIGEN-S 5000 year Criticality Case Input (joklo9.in) 3/14/96 1 page
Modified ORIGEN-S Criticality Cases Output Summary (joklo8.sum) 3/14/96
95 pages '

Modified ORIGEN Decay Case Output Summary of grams/assembly tables
(s3020ucfOl.sum) 8/8/96 19 pages

Modified ORIGEN Ceriticality Cases Output Summary of grams/assembly tables
(joklo8.grams) 8/9/96 51 pages

Modified SAS2H Burnup Case Flux Output Summary (flux) 3/12/96 1 page
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scales.2 hulletin board

welcare to the oonfiguration control led version of scales.2.
ay prablens should be reported to kay martin at 4-9213.

yodates that have been mde fram version 4.1 to 4.2 include:

nitawl: paraneter added to prevent exporent urderflass for very
diiute rescrance calaulations an workstation.  (nrr $8-011)

nitad: corrected discreparcies in meximm fractioml energy loss
of neutran in advixed moderator caloulation and sinpson rule
caladation of collision darsity as chamented in “improved
caloulation of flux shapes with the rescrance shielding code
nitad, by j. ope, eori--93-003. affects all caleulatias.
impact will vag, is irsignificant for hydrogen-mocerated:
systams. (wrr 953-030)

sash: added option of axial saurce ile input for both radial
ad axial dose calaulations. also option idr =2 for
estimtion to point detectors fram col lisions in both top ad
bottam halves of geometry. (mrr 52-016)

morse:  mudificatias made far om:lntibility with the rew gptians in
sash (i.e., the axial source profile imput option ad
the gptian id- = 2 for estimation to point fram collisions
in both top ad bottam halves of gearetry). (mrr $2-016)

csas & keo-v.a:  error checking during input processing was actad
so that these modules terminate with an error message if irput
errors are ecartered. (mrr 98-013, 9B-0%, B-015, $3-018)

kero-v.a: correctiors mede for gplying differential albeb
bourdbry canditions to supergrauped problems where gldbal wnit
cortairs only an array specification. effect on keff is very large
for this type of prablen. (mrr 9B-033)

kerno-v.a: corrected an error introdiced with modification on may 24,
B (rr B-1B3). this error affected prablams with mirror or
pericdic knrm-r corditions and could cause problem to logp, fail,
or run incorrectly.

xsdrpme  corrected calculation of runber of direct access data
btocks neeced to weight the cross sectiors to prevent accasianal
failure. improved calaulation of balarce tebles. (mrr $8-021)

origars: mdified pragram to read conbined birary libraries that
include nulti-c&e cross sectios. add gtion to edit birary
library. (ur 93-00%)

sas?2: mudified to prodce carbired birery Libraries for origenrs.
(rr 935-027)

e: mdified to allow carbined birary Libraries to be made by
. (mr 3-0B1)

origerrs caple, sas2: modified programs to acoept the new ydhted

R E E E K R R R R R R B ® R K K E R R R K R K KK K E E R K K % K Kk K Kk % kK NN B F BN K ¥ ¥ H ¥ E RN F* XY
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chg data ad fission product yield libraries. (mr
92-0&3 %R-05

origenrs libraries: the six starderd origans card ivege hh‘a‘ms
been ad

std. cap. library: in dr ®2-033, the following nuclides were
d\a'uzdtoummmpmosstmflmbxs‘nldmthm
erss, hiinoarel, crincorel,
feiroorel. flags for these nuclides have row been retumed to off.
(drr 93-014)

heating?: replaced heatingd with version 7.2. (mrr 95-(B8)

htas1: ypchted for conpatibility with heating? and to interact
m@)mm cadar. fin effectiveness technique was added.

occular: mede carpatible with heating? ad htas1 on meinfrare ad
wrkstation. (mrr 93-B7)

sas?: corrected so that ‘permrskipshipdata’ would work an
workstation. (mrr 53-061) Feh

aime  ft47ft001 is no larger require for aim to execute on
workstation. (mr 93-062)

Zgrap, Zbunp, ad 218gap - these libraries have been
yxhted to correct an error foud in the chlorine cross-sectiars.
(drr93-022)

boremi: corrected so that a case with a runber dersity of zero
for a neclide that has baxbrerko data will run withaut failing.
(mrr 93-060)

csas:  corrected calaulation of dacoff correction factor for
cylirdrical cetls. rote that previas calaulatios of small
cylirdrical cells (o.d. < 0.3 an) gave mn-oarservative keff
values, also corrected chrooff factu‘ for mAtiregion slab
cell with veoum bardery corditias to be set to zero.

(mrr 93-055)

csas, sasl, sas2, sas3, sash: error inmiplib wes corrected. for

rescrerce materials that are not part of the unit cetl in lattice-

cell or nultlreglcn problems, the dacof f faf:i‘l. czhfailltid to -1,
your nitem in s scale-4.2 calaulations

SR 2 v

(mrr 93-070)

LR EEEREERENEEEREEEEE I IEEEII I IEIEIEIIEIEIIEIEI NI I I I I I I N I N N
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primery mdule access and irput record ( scale driver - 10/01/85 - 14:00 )
modile ses?h  will be called

SASH: Baboock Wiloox 15x15, 3.00wt%, 20gd/imtu bum High Tenp

Zhumplib  tatticecell

'

(=N



S30P0ucf .ot BBAOOOD00-01717-0200-00012 REV 01 ATTACHMENT | - Page 3

Feb 16 10:06 1996 File Name

00 92234 0.0240 92236 0.0138 92238 96.%62 erd
00 3 552.6e6 607.6 erd

y = 35377.3 g/5.1575244

MML mm
mmmnwwﬂﬂmnmmwnmnnwnnmmnwmwmwnmwmmmmnﬂnmwmwwmuwmwmw
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CO0OO0O0O0000000000O0O0000000000O0DOODOOOOCOONOOOOOOOOOO

14

L T . . T . B

1
14
! assarbly and cycle parameters:
’

rpin/assmeA8 fuelngth=3¢0
intlevel=5 irplevel=2 rumetotal=%
0.65266 2 0.67310 3 0.814 500 2.961

power=7.25 bure1280 don=1826.25

erd

secorchry module o00008  hes been cal ted,
module 0008  is finished. carpletion code
secordary moclile d00002  has been cal led.
mdule o0  is finished. carpletion code
secordary modile d0o001  has been cal led.
mduile do001  is finished. carpletion coce
secorclary modlle d00008  hes been cal led.
mdie o008 is finished. capletion code
secordary module c0o002  hes been called.
is finished. capletion ook
secorcary modite 00001  hes been cal led.
is finished. capletion code
moclile 000005  has been cal led.
is finished. carpletion cock
modlile 00c00%  hes been cal led.
nodile 000004 is finished. carpletion code
secorclary modlile 000008  hes been cal led.
modite d00008 is finished. carpletion code
secordary modlile 00002 has been cal led.
modile o000 s finished. carpletion cock
secordary module 000001 has been called
module d0o001  is finished. capletion code

mxule o008  hes been called.
is finished. carpletion code
secordary modile o0o002  has been called.
is finished. coptetion code

module d0o001  hes been cal led.
module o0o001  is finished. catpletion code
secordlary modile 000005  hes been cal led.
modile d0o006  is finished. carpletion code
secorciry modile 000004 hes been cal led.
modile d0o004 is finished. carpletion code
secordary mdale o0o008  has been called.
modide o008  is finished. campletion code
secordary nodle 000002  has been called
moclile 000002 s finished. carpletion code
secorchry modute 000001  hes been cal led.
moclile 00001 s finished. carpletion code
secordery mdile o0o008  hes been cal led.
moclile o008 s finished. capletion code
secorcary mdfte 000002  hes been called
modile 002  is finished. capletion code
secorclary mocule o001  hes been cal led.
module 000001  is finished. campletion code
secordry module 000005  has been called.
module d0c006  is finished. carpletion coce
secordary module 000004 hes been cal led.
modile c0o004  is finished. carpletion coce
secorviry module 000008  hes been called.

172 noyeles=1 nlitycyo8
erd

. U time used
. opu time used
. cpu time used
. o time used
. qou time used

o O O o o o

. cpu time used
0. cpu time used
0. qou time used
0. quu time used
0. qu time used
0. qu time used
0. qpu time used
0. qu time used
0. qu time used
. cpu time used
. cpu time used
. cpu time used
. cu time used
. qu time used
. cpu time used
. cau time used
. cpu time used

o O O O O O O o o

. cpu time used
0. cpu time used

1.00 (secordk).
20.00 (secords).
3.00 (secords).
1.00 (secards).
1.00 (secorck).
2.00 (secordk).
1.00 (secords).
1.00 (secords).
1.00 (secords).
20.00 (secords).
2.00 (secoruk).
.00 (secards).
1.00 (secordk).
2.00 (secordks).
1.00 (secards).
2.00 (secords).
.00 (secordks).
22.00 (secords).
3.00 (secardks).
.00 (seoordks).
2.00 (secardk).
2.00 (secordks).
oo (secardk).
3.00 (secords).

ATTACRMENT I - Page 4
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COO0000O0O0000O00O0OOOOOO0O0O0O00O000O00O0OOOO00000COOOTOOOOOOOODOOOOOOO00OO

moclile 000008  is finished. carpletion code
secorclary nodule o0c002  has been cal led.
nocule o002 is finished. capletion code
secorciary moduile o0c001  hes been cal led.
module 000001  is finished. capletion code
secardery nodule 00008  hes been cal led.
modlile 0008 s finished. carpletion coce
secorcery module o002  hes been called.
moclle d0o0R  is finished. capletion oode
secorcery moclle d0c001  has been cal led,
modlle 000001 s finished. capletion code
secordary modile o0c005  hes been cal led.
module 000006 is finished. carpletion code
secorclary modlile o0c00%  hes been cal led,
moclile o0o00% s finished. capletion code
secorclary module od0o008  has been cal led.
moclile 000008 s finished. capletion ook
seocordary modlile o0o002  hes been cal led.
moclile o002 s finished. capletion cock
secorclary moclile o0c001  hes been cal led.
moclile 00001 is finished. capletion code
nocule o0c008  has been cal led.
moclile 00008  is finished. capletion code
modiie 000002  hes been cal led.
module d0o02 s finished. carpletion oode
secorcry module o0c001  has been cal led.
mdAe d0o01 s finished. campletion coce
secorchry mocite c0o005  hes been cal led.
mdde c00006  is finished. completion code
secondary mdde d0o004  has been cal led.
modle o0o00% is finished. carpletion ok
secorchry mdde 000008  hes been cal led.
mdde o008 is finished. cavpletion code
secordlary modie o002  has been cal led.
mdie c0c002 is finished. copletion code
secordhry module d0o001  has been cal led.
nmodde c00001  is finished. campletion oode
secordary nodde 000008  has been cal led.
mocule d00008  is finished, carpletion code
secorcary mdule c0c02  has been cal led.
modile d0o002  is finished. campletion coce
secordery nocule o0c001  has been called.
module 00001 is finished. conpletion code
secordary module o0o006  hes been cal led.
mocule 00005  is finished. cavpletion code
secorchary module o0c004  hes been called.
module ddo004 is finished. campletion code
secorchry moclle o0c008  hes been called.
module o0000B  is finished. campletion code
secardary module d0o002  has been called.
nodule c000R  is finished. campletion code
secorcery nodie d0c001  hes been called
module d00001  is finished. carpletion code
secorchary module do008  hes been called.
moclile c0c00B  is finished. campletion coce
seoorchry module d00002  has been called.
mocle c000R  is finished. campletion cxke
secorcery module o0c001  hes been called.
mocile 000001 is finished. campletion code
secordlary moclile o0o005  has been called.

0. cpu time used
0. qu time used
0. qu time used
0. cpu time used
0. qui time used
0. qou time used
0. qou time used
0. cou time used
0. qu time used
0. cpu time used
0. qou time used
0. qou tine used
0. qou time used
0. qou time used
0. cpu time used
0. quu time used
0. cpu time used
0. cpu time used
0. cpu time used
0. qu time used
0. oo time used
0. cou time used
0. qu time used
0. cou time used
0. cpu time used
0. cpu time used
0. cpu time used
0. qou time used
0. cpu time used
0. qu time used

.00 (secords).
20.00 (secordk).
2.00 (secordk).
.00 (secordk).
1.00 (secork).
2.00 (secords).
1.00 (secorck).
2.00 (secardk).
1.00 (secork).
20.00 (secorck).
2.00 (secorck).
1.00 (secorck).
1.00 (seoarck).
2.00 (secordk).
1.00 (secordk).
2.00 (secorck).
1.00 (secorck).
20.00 (secarck).
2.00 (secords).
1.00 (secords).
1.00 (secordk).
2.00 (secords).
.00 (secordks).
3.00 (secords).
.00 (secords).
20.00 (secorck).
2.00 (secords).
.00 (secordk).
1.00 (secordk).
2.00 (secords).
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mochile 000006 is finished. capletion code 0. qou tine used 1.00 (secards).
moclile 00c004  hes been cal led.
nmodie o0c00% is finished. capletion code 0. qou time wsed 2.00 (secards).
secorclry module 000008  has been cal led.
mdile o008 is finished. capletion cock 0. cou time used 1.00 (secords).
secorclary modlile 000002  has been called.
mdie o000 is finished. capletioncode 0. quu time used 20,00 (seconds).
moclile 000001 has been called. :
noduite d00001  is finished. capletioncode 0. qu timuwsed  3.00 (secords).
secordry module 000008 has been cal led.
noclite 000008  is finished. carpletion code 0. qu time used .00 (secords).
secorchry module 000002  hes been cal led.
nodule d0R  is finished. capletion code 0. qu time used 1.00 (secords).
secorclary module 000001  hes been cal led.
moclile d00001  is finished. capletioncode 0. i time wsed  2.00 (secords).
secordary mad e o0o005  hes been cal led.
mocule d0o005  is finished. capletioncode 0. cpu time used 1.00 (secards).
secorchry modite o00004  hes been cal led.
mdue o004 -is finished. caipleticncode 0. g time wsed 2,00 (secords).
secorclry mdule 000008  has been cal led.
mocle 0008 is finished. capletion code 0. cpu time used 1.00 (secards).
secardary module 000002  hes been cal led,
mdule dc0R  is finished. campletion code 0. cu time wsed  20.00 (secondks).
secordary mocule 000001  has been called.
module 000001  is finished. capletioncode 0. qu timewsed  2.00 (secords).
secordary module 000008  hes been cal led.
moclile c00008  is finished. campletion cock 0. quu time used 1.00 (secords).
secorciry module 000002  has been called
mdile o002 is finished. capletion code 0. cpu time used 1.00 (secords).
secorclry moclile o001 has been cal led.
mdde o001  is finished. conpletiocncode 0. qu time wsed 2,00 (secords).
secorcry modile 000005  has been cal led.
modde o005  is finished. capletioncode 0. qu time used .00 (secords).
secordery modute 000004 has been cal led.
mdde 0004 is finished oapletioncode 0. cqou time used  13.00 (secords).
mdie sas?h  is finished. capletioncode 0. g tine wsed 281,00 (secords).
Oreqested parmrhalt3, skipcel twt, skipshipdata
pass= 0, exec halts after pass 8

0000000000000V OOOOOOOOOOOO

0 90 unit no. of nester storage data

0 9% wnit ro. of borami irpt data

0 %7 wnit no. of nitadl irp data

0 %8 wnit mo. of xsdrpm irpt data

0 93 wnit o, of caple input data

0 % wnit ro. of origens input data

0 % wnit no. of xscbse irput data

0 n wnit mo. of recycled dasities

0 7% wnit no. of neut. & gamma sources

0 21 wnit no. of origars irput Llibrary

0 3 wnit ro. of final origas library produped by sas? case

0 0 wnit no. of saszh storage chta

0 Iz wnit o, of (formetted) cycle atan dersities, bumups, saurces, etc.

1 5% ) SSSSSSSSSS bh th
SSSSSSSSSSSSS ARARAARARAR SSSSSSSSSSSSS hh hh
ss ss a & Sss s 2 2 hh hh
ss aa | ss 2 hh hh
ss aa 8| ss 2 bhh hh
SOCE0EAEARRAR.  SSSSSSSSSSSS 2 hhhhhhhhhbhhh
SSSSSSSSSSSS  SAAARARARARAA SSSSSSSSSSSS 2
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ss a =) ss 2 hh hh
ss ss a a ss ss 2 hh hh
SSSSSSSSSSSSS aa 3  SSSSSSSSSSsSS th th
SSSSSSSSSSS aa @A SSSSSSSSSSS hh hh
0
[esesssessess] w
cb w
fes| (e .| w
o (o] w R
d d w
o L] w
o L] w
o dd aa ;| w
d 4 ea a w
e dd aa aa w
dHHHHH  aa aa
0 ddtbttdd  aa a
0000000 /] FIRT L
000000000 1 FIIIRID G666
0 w 2 2 V7] % &
0 w0 2 // 9 N &6
00 w 2 174 % P &b
00 w0 2 /! L6
00 0 2 174 IR LS
00 w 2 &% /i P & (]
(11] 11} 2 & // R & (]
1Y) 00 2 /4 1" &6 6 /4 9 & b
000000000 /i NMNN G686 1/ BIITIHR  CLLLLLLLHH
0 0000000 /4 mm COLEELA5 /7 b LD
0000000 FIRFFIIR S5595555555 127
000000000 GIIIFFIIIIR 555555555955 (77
14] o % % HH 5 (274X BH 2 2 B k<]
00 w %9 % HH 5 & b B 2 3
00 w % 9% H 5 b b 3 2 B
00 00 9959955559959 S55555555555 [N 2 B
00 W0 RN SSE55555555% W 2 =
00 14} % HH S LAl HH 2 k<]
00 0 % HH 5 Al BH 2 k<
0o 00 9% : 55 % & HH 2 3 33
000000000 GOFIFITIR 5553655555555 &%
0000000 DI 55555555555 A
1
0 [seecioees ] aEeeraon il eseecenecneee
SSSSSSSSSSSSS ococcrooccore  apeammsasen UL eecepeceeaoee
=3 s ¢ «c a a ee
ss [~ aa a Il ee
ss oc aa a ee
SSSSSSSSSSSS  oC aceenceeerecn L eceeeceee
o aseenccopeeaa L1 eecececee
ss cc ] a ee
ss cc aa a |l ee
sS s ¢C « aa a ee
SSSSSSSESSSss OCOCONCCCOC @A aa LILLLLLLILLLLL  ecececececcee
SSSSSSSSSSS cocoocooooce @A aa  LLULLLLLLLELIL  eeeceeeecmesee
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deieikd Yook
ek 1fi i 1 i Jedededok
program verification infonmation
heisinid code systan:  scale versio: 4.2 hnisianiad
Yedeledeke Jedededede
Yedeirdeke Yook
Yedoiedoke Jededeieke
dededeieke m Jokdokek
Yedeiciek ﬁz Jededeirk
beinininin crestion date:  04/27/9% bigininind
edohodeky Yelekcieke
beiiuiind library: /mautranics/scale/exe binininid
Tehkedek dJedeicick
Pekdrdok felckick
Wik this isrot a scale canfiguration control led code dededoiek
Yekdoiok sokedoink
beiid jokreme: davis Hebedesck
selviciek sdedeicik
dokiciek  chte of exeoution:  (2/16/96 Iededesels
Yedcledek Jededoicke
whidk  time of exaution: 09:54:3 isinisiad
seleieiele Sedrdedeir
Yedeiodoke Yokdeik

1
o
0’ mixtures of fuel-pinr-unit-cell:

g denAmass UR/ Volume assenbly = 526377.3 o/5. 1575464
v

assably ard cycle parameters:

mixtures of fuel-pinunit-cell:
darmmass U2/ Volure assenbly = 586377.3 /5. 1575064
sash: beboock Wi leek 1515, 3.00wt%, 20gdAntu bum hidh tep

0 %% preblem paraneters e

RLIAIIAIIRIRIRIR
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Lib Zbumnplib library
oK 3 mixtures
msc 48 carposition specificatios
iz 4 material zanes
ge latticecell geametry
more 0 0/1 cb not read/reed opticral perameter chta
nsln 0 fuel solutios
0 % prdblem conposition description W
s u® stadard carposition
m 1 mixture ro.
vf 1.0000 volure fraction
roth 10.2050 ified dersity
tep 95.0 kelvin
75 3.0
B4 2%
w36 0%
8 9%6.96%
ed
sc k-8 standard caposition
m 1 mixture ro.
den  1.0000E-20 atamic dersity
roth 1.0000 theoretical dersity
ﬂ: 975.0 dbg kelvin
sc k& standhrd conposition
m 1 mixture ro.
den  1.000CE-20 atamic d!sig_s
roth 1.0000 theoretical ity
t 975.0 deg kelvin
sc sr-90 stanchrd camposition
X 1 mixture ro.
cen  1.0000E-20 atamic dansity
roth 1.0000 theoretical dersity
E:J) 975.0 dkg kelvin
sc y% standhrd carposition
1 1 mixture ro.
den  1.0000E-2) atamic density
roth 1.0000 theoretical dersity
t 975.0 deg kelvin
sc mo-% stanchid carposition
m 1 mixture ro.
den  1.000CE-20 atomic darsity
roth 1.0000 theoretical dersity
;? 975.0 ceg kelvin
sc zr-%B staxhrd composition
m 1 mixture ro.
den  1.000CE-20 atamic chsizs
roth 1.0000 theoretical ity
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;ﬂ: 975.0 kg kelvin

sc % starchrd canpositian
) 1 mixture ro.

dn  1.000CE-20 atanic darsity

roth 1.0000 theoretical dersity
:T 975.0 ceg kelvin

sc % stadhrd capositin
m 1 mixture ro.

dn  1.000CE-20 atanic dersity

roth 1.0000 theoretical dersity
t 975.0 deg kelvin

sc rb-% stadhrd campositian
m 1 mixture ro.

den  1.0000E-20 atamic darsity

roth 1.0000 theoretical dersity
;? 975.0 ckg kelvin

sc tc® stardard caposition
mw 1 mixture ro.

den  1.000E-20 atamic dersity

roth 1.0000 theoretical dersity
;? 975.0 deg kelvin

sc 108 standbrd canposition
mw 1 mixture ro.

den  1.0000E-20 atanic darsity

roth 12.5000 theoretical dersity
;? 975.0 ceg kelvin

sc rh-105 staxhrd caposition
X 1 mixture ro.

den  1.000E-20 atamic dersity

roth 12.5000 theoretical dersity
;? 975.0 deg kelvin

sc 101 stadhrd canpositian
X 1 mixture ro.

dan  1.000CE-20 atamic dersity

roth 1.0000 theoretical dersity
:r 975.0 deg kelvin

sc nr106 stanchrd canposition
1 1 mixture ro.

den  1.000E-20 atamic ¢hsigs
roth 1.0000 theoretical ity
;? 975.0 deg kelvin

sc pd-105 stadhrd camposition
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1 mixture ro.
1.0000E-20 atamic dansity
1.0000 theoretical dersity
975.0 deg kelvin

5383

8
g

1.0000 theoretical
975.0 deg kelvin

28
ey

8
4
g

stadbrd composition
1 mixture ro.
1.000CE-20 atamic density
10.4010 theoretical dersity
975.0 deg kelvin

stanchrd caposition
1 mixture ro.
1.000CE-20 atanic dersity
1.0000 theoretical dersity
975.0 deg kelvin

Sl oy
¥

stachrd conposition
1 mixture ro.
-000CE-20 atamic dersity
1.0000 theoretical dersity
975.0 deg kelvin

§38
—lﬁ
a

R

stanchrd carpositian
1 mixture ro.
J000CE-20 atamic dersity
1.0000 theoretical darsity
975.0 deg ketvin

3@353: CE

8
Ui
8

standbrd canposition
1 mixture ro.
1.000CE-20 atamic density
1.0000 theoretical dersity
975.0 deg kelvin

4§88%

standand carposition
1 mixture ro.
-000CE-20 atamic dersity
1.0000 theoretical dersity
975.0 deg kelvin

g328
~ ¥
B

LE

stardhrd conposition
1 mixture ro.
.000CE-20 atamic dersity
1.8730 theoretical dersity
975.0 deg kelvin

38
. 8
g

g3
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erd

sc cs-1H standard cavposition
1 mixture ro.
1.000CE-20 atanic dersity
1.8730 theoretical dersity
975.0 deg kelvin

4§88%

8
%
g

stadard oapositian
1 mixture ro.
1.000CE-20 atamic dersity
1.0000 theoretical darsity
975.0 deg kelvin

JEEEL
g
]
3

1.000CE-20 atamic dersity
1.0000 theoretical dersity
975.0 cieg kelvin

g
3

staxbrd carposition
1 mixture ro.
1.0000E-20 atamic density
1.0000 theoretical dersity
975.0 ceg kelvin

stadard carposition
1 mixture ro.
.000CE-20 atamic dersity
1.0000 theoretical dersity
975.0 deg kelvin

"éﬁig d§383% 35483
g =

standhrd carposition
1 mixture ro.
.000CE-20 atamic dersity
1.0000 theoretical dersity
975.0 deg kelvin

TLEL
S.—. -8
&

8
]
3
!
g

standard canposition
1 mixture ro.
.000CE-20 atamic dersity

6.940 theoretical dersity
975.0 ceg kelvin

"iﬁig 4§83
g B
5
&
8
g.

g
5

staxhrd carposition
1 mixture ro.

28
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1.0000E-20 atamic dersity
6.9900 theoretical darsity
975.0 ckg kelvin

starchrd caposition
1 mixture ro.
.000CE-20 atamic dersity

1.0000 theoretical darsity
975.0 deg kelvin

3gs=’ 2gas
B 5

starchnd camposition
1 mixture ro.
1.0000E-20 atamic dersity
1.0000 theoretical dersity
975.0 ckg kelvin

8
E
g

starchrd carposition
1 mixture ro.
1.000CE-20 atamic dersity
1.0000 theoretical darsity
975.0 dkg kelvin

353332 4§38%

8
g
5

stardard canposition
1 mixture ro.
1.000CE-20 atanic density
1.0000 theoretical dersity
975.0 ceg kelvin

starchrd canposition
1 mixture ro.
.000CE-20 atamic dersity

7.7000 theoretical dersity
975.0 deg kelvin

"5352 d§387
8 3

8

sm-150 starchrd caposition
1 mixture ro.
1.000CE-20 atamic dersity
7.7000 theoretical dersity
975.0 ceg kelvin

15387

sn-151 stanchrd caposition
1 mixture ro.
1.000CE-20 atamic density
7.7000 theoretical dersity
975.0 dbg kelvin

8

stadhrd capositian
1 mixture ro.
.000CE-20 atamic drsig_s
7.7000 theoretical ity
975.0 deg kelvin

3§S§§: d§§87
8 B
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sc g+155 stardhrd caposition
mw 1 mixture ro.
den  1.000CE-20 atamic dersity
roth 1.0000 theoretical dersity
;? 975.0 deg kelvin
sc arli3 starchrd carposition
m 1 mixture ro.
den  1.0000E-20 atamic darsity
roth 5.2400 theoretical darsity
:’? 975.0 deg kelvin
sc enr154 stardhnd oarposition
m 1 mxture ro.
den  1.000(E-20 atamic density
roth 5.200 theoretical dersity
E.er 975.0 deg kelvin
sc arilss stardbrd canposition
m 1 mixture ro.
den  1.000CE-20 atamic dersity
roth 5.2000 theoretical dersity
;? 975.0 deg kelvin
sc zZircalloy  standbrd canposition
m 2 mixture ro.
vf 1.0000 wolure fraction
roth 6.4400 theoretical dasity
;? 650.0 deg kelvin
sc h2o starchrd carpositian
m 3 mixture ro.
vf 1.0000 volure fraction
roth £272 ified dersity
g) 407.6 kelvin
sc artmbormed  stanchrd conposition
™ 3 mixture ro.
vf 0006 volure fraction
m &07.6 dog kelvin
L2 dersity
B T AT atate
ivis ro variable i e isotope
ip 0 /1 mixturey/campaurd
irs 0 0/1 ro rescrence mtl./resorarce ntl.
5000 100.00
¢’ 1060 gm boran
ed
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g: fuet -pin-cel | gearetry:

sqarepitch cell type
;?t)d\ 1.4427 an certter to center

specirg
fuelod 9362 an fuel diameter or slab thidkess

mfuel 1 mixture ro. of fuel
mmod 3 mixture ro. of moderator
clacbd 1.0922 an clad aster diameter
melad 2 mixture ro. of clad
gopd 9576 an gep auter diameter
meep 0 mixture ro. of gp
0 zoe specificatios for latticecell geametry
e ; is fuel
20e 2 is gp
zore 3 is clad
ore 4 is md
1 Yoiek Jedek
m saszh: baboock wilook 15x15, 3.00wt%, 20gwciitu bumn hidh temp :
Tolke ek
dekek fodeke
Yok wnit volume b
ek rurber data set rame reme wnit fuction ok
YRk acccae cmeemmesmee— ——vn esesassessses driek
dekede Yook
: ®  /reutronics/scale/datal ib/scale.revd4.sclib standbrd carpositian Library :**
: & /reutronics/scale/datal iby'scale. rev@B.n27u cross section library :
ek 12 ££12f001 short cress section Library ik
okl Jedede
vokek woirk
wokke edvke
deike stardard camposition Library data boinind
ok dedok
Jokk ik
ek unit nutber : & boinind
doiek wokek
m chtaset name : /neutronics/scale/datal iby'scale.rev04.sclib :
ok library title: scale-4 stardhrd conposition lll:ray i
i 3% stardard compositions, 332 nuclices delck
: 10 elanets with verigble isotopic distrbutions. :
bobvind creation cate:  4/17/55 ekl
Joieke selekr
ek ok
ek ok
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beiniad cross section {ibrary data ol
Yok - sedeke
Yeleke Yook
Yook wnit nnber = & boiind
Yok Jodek
: dataset reme : /reutronics/scale/datal iby'scale.rev®B. e 7u :
ik library title: scale 4.2 - 27 grayp neutron burep Library deicke
e based on erdf-b version 4 data with endf-b version 5 fission products dele
b capiled for e 1/2Z7/%9 . Yok
deleke last ypdated Y6/ dricke
Jolcke Linpetrie - oml boknd
Toleke drdeke
dekeke Jrioke
Sodeke ol
okk ok
o ok mesh intervals *onr
8 mesh intenvals in zore 1
4 mesh intervals inzore 2
4 nesh intervals in zore 3
8 mesh intervals inzore 4
assenbly ad cycle parameters:
*ikk Larger cell data (Using sasch) ¥
irplevel= -2
rueTes= 4
mmoder= ?
iyl
arger cell geametry
zone xscdrpm mixtre  radius (an)
1 3 6.346E-01
2 2 6.7310-01
%, z, RANEM,,
4 1 2.9610e+00
#iect reactor history data e
voe 3.4
rgth= 3.602E+(2
roycless 1
nib/cye= 8
lightel= 0
printlevel= 5
ceee.EVErage density......
ccle poer(md) bum, days dan, days relative to that in ocle 1
. boron water
1 7.50E40 1.6 1.8 1.00CE+00  1.000E+00
00000000000 M m asneRanen mm mm iiiiiiiiiang
0000000000000 P m aAAAARERcRR M mm itiiiiiiii
kb 0o © mm m ea a nmm mm ii 2 2
b b o o mm m aa a8 mmmm  mm ii 2
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kb b oo o m m m aa @ mmo mmrm ii 2
sessesseres NG W M M M ---=—--—-n-- acEcacecERRAA MM MM om ii 2
Htddtdbh oo o m m m =--e-----a-a- 20A0R0R0REaaR M m mm ii 2
o o] b oo @ m m m aa a m m ii 2
tb b oo @ m mm aa a m m ii 2
bb b oo @ m nm aa a mm mn ii
bttt coooococococo M m™m aa a m mm i
eosssecsons) 00000000000 M m aa a m mm i
0
[Lesevevesossl acea0neen w w iiiiiiiiiiii
cehddbbtkd  aoeceeceesa w w iffiiiiiiiig
e -] d aa a|a w w ii ss sS
ckt d as a w w ii ss
o dd aa | w w ss
o i acocacacesan W w
o dd acocecesesmmn W w
d d aa -] w w ss
d d ae aa w W ss
d dd aa a8 ww ss ss
dHbtHHd  aa a8 wv i
it aa a8 v SSSSSSSSSSS
0
0000000 1/ 1" EEEEEA6 1/ N CEAOO6
000000000 /! m BEEEED I/l IR LS
0 wm 2 2 // m &b /N P % &
00 00 2 // n &b /! 9 % &
00 [14] 2 /! n & // %9 o &
00 (11] 2 //4 1" G5 // FRFTIIFIR  EEEELH
00 1] 2 /4 1" LA // GITIIIIITR S5
00 (14] 2 /" 1 () 66 // » & . ]
00 0 2 // 1 &6 &6 /" P & -3
0 00 2 // 1 66 [.] /I ® & &b
000000000 // MMM EEEEELLLELs 1/ IBTTTN LU
0 0000000 /4 nmm B0 /" GIIIIIINR
0000000 GIFIIIIN 5555555535
000000000 GIIIIIIFTRD 55555555355
14] o w 9 HH 55 HH 3 < K< B
00 0 ® % B 55 HH k<] B
[14] wn % L4 HH 55 HH k<] B
(11] 00 999D 555555555955 33 B
(14] 0 FIFRRND SS5S5E55 3 =3
[14] 00 4 :: % HH k<] 3
00 [44] % - % HE k<] B
1] (10) % :: 55 % HH 3 k<< B
GITFINIR 5555555555555
5555
1
0 [cosvecenicdd !
COCOCOCeoOoee w eceeespanecee
cc o« 13 ee
cc 1 ee
cc t ee
cc 43 eeocecpee
o tL eeeececede
cc tL ee
cc: t ee
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ss ss cc o aa ee
SSSSSSSSSSSSS  COCOOCCOCoOC a8 aa LULULLLLLLLLLL  eceecceceecce
SSSSSSSSSSS cooocccoooce aa aa  LLLLLLLLLLLL  eeeecccocesee
Seidedeke Sededeik
—— program verification information i
dekieick coe system:  scale versione 4.2 ek
Sedodrdede Jedcdoiek
Tedoiekke Keocdeiek
sedeiniok Jekedokok
Fedekiok Velrloink
Hedelcdok creation date:  04/27/%5 Yededelele
Yedeidok Yelolioke
dedciedede i 1 Yekdedok
. library: /neutranics/scale/exe —
dokcdrick ekdiok
wodk this isrot a  scale configuration control ted code beiniainiad
deledekde Fedeedrk
deklekk jcreme: davis Tokickk
Jedodekok Yekoinhok
ek chte of execution: (B/14/9%6 ebeiedeie
Seveieiede deliiek
ki time of execution:  09:54:33 Yokl
Fokdelele okeiolede
Feininial felciolede
:) 1 has 1
-1q array entries.
0 Oq array hes 4 entries.
0 iq array hes 6 entries.
array hes 2 ertries.
1logical assigments
Orester library 12
workirg library O
scratch file 8

1
(broblem descrip

Oigr--geametry (O/1/2/3--inf nui/sldv 1/sphere
Oizmn-- ru\tn-lzf xores or material reglcuy's

Ors--mixing table (.

ergth
Oibl --shielded cross section edit gption (0/1--o/yes)
Oibr--bordhrenio factor edit gption (0/1--no/yes)

Oissept--dancoff factor gption

coolern

Occrwvergence criterion 1.0000CE-03

Ogearetry correction factor for wigner rational approximetion 136506400
0 3q array hes €6 ertries.

0 4qarayhas 66 ertries.
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0 array has 66 entries.
0 Zg array has 4 entries.
0 7q array hes 4 entries.
8 g array P': 2 ertries.
array ertries.
0 0garayhas 66 entries.
0 11q array hes 4 ertries.
m xing table rurber dirs ]
ry mixtae i ity rew identifier
1 1 %’g 6.91508€E-04
2 1 9223,  5.5557%€-06 92234
3 1 9%  3.16004E-06 92236
4 1 9238  2.20677E-®R 92238
5 1 a1 4.535%-R 2016
6 3 N6 2.097E-R 6
7 1 34083 1.00000E-20 30083
8 1 36085 1.00000E-20 3405
9 1 33090  1.00000E-20 38090
10 1 3089  1.00000E-20 308
1 1 &% 1.0000CE-20 4205
12 1 40058 1.00000E-20 40058
13 1 4009% 1.00000E-20 400
14 1 4005 1.00000E-20 40055
15 1 410%  1.0000CE-20 4109
16 1 430%  1.,00000E-20
17 1 4518  1.00000E-20 45108
18 1 5106 1.0000CE-20 45106
19 1 410 1.00000E-2 4101
2 1 44106  1.00000E-20 44106
2 1 4616 1.00000E-20 4616
2 1 46108 1.00000E-20 46108
3 1 47109 1.00000E-20 4709
. 1 5112 1.00000E-20 51126
5 1 54131 1.00000E-20 54131
% 1 5412  1.00000E-20 54132
ri4 1 541% 1.00000E-20 54135
28 1 541% - 1.00000E-20 54136
4 1 5513 1.0000CE-20 513%
30 1 551% 1.00000E-20 55135
3 1 55137  1.00000E-2) 55137
2 1 561%  1,00000E-20 56136
B 1 S71%»  1.00000E-20 S571%
% 1 59141 1.00000E-20 59141
» 1 59183  1.000006-20 59143
3% 1 58144 1.00000E-20 58144
37 1 60143 1.00000E-20 @143
3 1 60145  1.00000E-20 60165
» 1 61147  1.00000E-20 61147
40 1 61148 1.000006-2 61148
| 1 60147  1.00000E-20 60147
42 1 62147 1.00000E-20 62147
43 1 62149  1.00000E-2 19
44 1 62150  1.00000E-2 62150
45 1 62151 1.00000E-20 62151
46 1 62152  1.00000E-20 6152
47 1 415 1.00000E-20 415
48 1 8153  1.00000E-0 8153
& 1 63156  1.00000E-20 &154
50 1 6315 1.00000E-20 631%
51 2 4BR 4 B1E-R 4Be
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52 3 1001 4. 190E-(R 1001
53 3 5010  3.81515E-05 5010
54 3 5011 1.598%E-6 S0
55 1 55133 1.00000e-20 55133
56 1 9237 1.00000E-20 G357
57 1 X738 1..00000E-20 738
58 1 N7 1.0000CE-20 NTH
% 1 240 1.0000CE-20 K20
40 1 K241 1.0000CE-20 21
61 1 M2 1.0000CE-20 X242
& 1 95241 1.0000CE-20 9541
63 1 95243 1.00000E-20 95243
oA 1 62 1.00000E-20 624t
&6 1 o9 1.00000E-20 %9
66 4 99 1.00000E-20 &
Ogeometry ard material t:st:rd1 iptian O/t fuelch
Ozcre  mixture  outer dimension extraxs tye (0/1--
1 1 4.6812%-01 ?m 9.068:4-01 0
2 4 4. 7BE-01  2.95000EHR  5.4901E-01 0
3 2 5.4610E-01  6.500006+R -00000E+00 0
4 3 8.6E-01  6.0700EHR .00000E+00 0
7711 lecations of 200000 available are required to meke a new mester cantaining the self-shielded values
0o neclides in your prablam have bordarenko factor data*boremi will copy fram logical 12 to togical 1
Ooopy 99 1/ cross sectio fran log 12 to lag 18 bandhrerko trigger O
Ooqy 99 1/v cross sectio fran log 18 to log 1 bardhrerko trigger 0
Ooqpy 999 1/v cross sectio from log 18 to lag 1 bardhrerko trigger 0
Oocpy 1001 franlog 12 to lag 1  bordarerko trigger 0
Oocpy 5010 b-10 1273 218gp fran log 12 to lag 1 badarerko trigger 0
Occpy 5011  boror11 fran log 12 to lag 1 bardbrerko trigger 0
Oocpy a6  oxyge-16 from log 12 to log 18 bardarerko trigger 0
Oocpy 8016 o6 fran log 18 to lag 1  badarerko trigger O
Ocopy 016 oygen16 fran log 18 to log 1  bordhrerko trigger 0
gy 3B k&8 fran log 12 to log 1 ~ badhrerko trigger 0
Oocpy ¥ k-8 fran log 12 to log 1 badbrerko trigger 0
Oocpy 3050 s franlog 12 to lag 1 badhrerko trigeer 0
Oocpy e y& fron log 12 to log 1  badbrerko trigger 0
Occpy L0893 fran log 12 to lag 1  bardhrerko trigger O
Ooqpy 0% 7% frantog 12 to lag 1 badbrerko trigger 0
Occpy 05 95 fran lag 12 to log 1 bardhrerko trigger 0
Oy 4B2  zircalloy fran lag 12 to lag 1 badbrerko trigger 0
Oopy  410% % fran log 12 to log 1 boxbrerko trigger 0
Qoapy 05  mo-%H franlag 12 to log 1 badbrerko trigger 0
Oocpy 309 %9 framlag 12 to log 1 boxhrerko trigeer 0
Oocpy 44101 w101 fran log 12 to log 1 bondarerko trigger 0
ooy 44106 w106 fran lag 12 to lag 1 - bovhbrerko trigger O
Oopy &S1B h10B fran log 12 to lag 1 badhrerko trigeer 0
lopy HIB 16 franlog 12 to log 1 badbrerko trigger 0
Ooqpy 4616 pti6 framlog 12 to log 1 baxbrerko trigger 0
Occpy 46108 pd-108 fran log 12 to log 1 baxdarerko trigger 0
Oopy 47109 silver-109 fram log 12 to log 1 bondarerko trigger 0
Oopy 51126 12 franlog 2 to log 1 boxdhrerko trigger 0
Oocopy 5131 131 fran log 12 to log 1 badarerko trigger 0
lopy SR »1R franlog 12 to log 1 bordbrerko trigger 0
Ocpy %15 e 15 franlag 12 to log 1 bordarerko trigger 0
Occpy  SAB6 xe-1% franlog 12 to log 1 bavhrerko trigger 0
Oy 1B cesiumB franlog 12 to lag 1 badhrerko trigger 0
Oy B4 cs-13% fran log 12 to log 1  bordarerko trigger 0
gy 1B =15 franlag 12 to lag 1 badhrerko triger 0
Ocpy S1B7 cs-1%7 fran log 12 to lag 1 bodarerko trigger 0
Oy 56136 be-13% fran log 12 to lag 1 bodhrerko trigger 0
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B3 U2 1043 sigo= fran
uraniun-255 fram
%236 u-Z% 1163 sig= fmn
uranium-238

932;7

K38 o
X3P  plutniunrd® fran
A0 plutniurd0  fran
HA%1  plucniunt  fram

K2

HX1 andl 1066 sigp fram L

R

3

S
EFEEEEEEEEEEEEEEE]

855555555E§§§§§§§§§§§§§§§§§§§

iun-2337 fran
1050 sigo fram

HXN3 a3 10657 218 fram log
964 ariun2h fram log

scale 4.2 - &7

natran

RARNRRHRARNIRNRNRNRNNARRRRRRRRRARNAIRNRN
g§888888888888888888888888g8888¢8

1
12

88BgkaRRaRRaaARaRRaRARERREERREE

bump Library

I QG R P P S P Q  W P QU NP S NP T P U SO NP AP PP W W G Y
o

grap
besed on endf-b version 4 data with endf-b version 5 fission prodicts
oonpiled for nre /2%
lst ychited B

tepe id

l.mpetrie - omt

nunber of neutron grags
first themal grap

1/v cross sectiors normalized to 1.0 at 0.
1/v cross sectiors normalized to 1.0 at 0.0253
edfor-iv gat S;aw/ﬂnmun updsted 10/15/89

hydrogen
b-10 1273 218ngp 045375
AT
oxyge iv mat
oxygen-16 adf/b-iv met_127%
kr-8 m=102, 1(B 108,165,
kr-& m= 102

sr~90 m=1R

y-& m=10e

-5 m= 1R

% m=102

r-% =12 .
zircalloy axf/b-iv mt 128
rb-% m=100

m-5 m=102

tc-% me=102

w101 =10

ru-106 m=1R

4321 runber of nclides
ri4 rutber of game groups
5 lagical wnit

e of catterts

106,107

22
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rh-18 mt=102 ypdated 10/13/89 id 4518
rh-106 m= 1R id 45106
pt106 m=102 updated 10/ 13/ id 4616
pd-108 m=102 upckted 10/ 13/29 id 46108
silver-107  endf/o-ivmat 1% updated 10/ 13/% id 4710
sb-12% m=102 ed 10/13/% id 512
xe-131 m=102, 188, 104,105,106 ypdated 10/ 13/89 id 54131
xe-T32 m=102, 108,104,105, 106 Ypckated 10/3/89 id 541%
xenn-135 edf/o-iv mat 129% uchted 10/ 13/89 id 5415
xe-136 m= 1R, 18, 104, 16, 107 id 54136
cesium-133 edf/b-iv mt 1141 ypchted 10/ B3/ id 553
cs-134 m=102 Uxdated 10/13/8% id 551%
cs-15 m= 1R id 51%
cs-157 m=1R ypdated 10/13/89 id 55157
ba-136 m=12 ypchated 10/13/89 id 5613
la-139 m=1R Updited 10/ 5/89 id 571%
ce- 14 m= 102 id 5814
pr-11 m=102, 108,104,106, 106,107  ypdated 10/ 13/89 id 59141
pr-143 m=12 Updkted 10/ 13/89 id 59143
o143 m=12 ypdated 10/13/89 id 60143
- 145 m=12 ypceted 10/13/89 id 60165
%7 m=102 ypcated 10/13/89 id 6047
%7 m=102 updated 10/13/89 id 6147
48 m= 102 id 61148
a7 adf/b-v fissian prodct ypclated 10/13/89 id 6147
an- 149 m=102, 108,107 ypdated 10/15/89 id 614
sm150 m=102 yxated 10/13/87 id &10
sm-151 m=102,1(8,106,105,106,107  ypoceted 10/13/89 id &5
s 152 m=102,108,104,105,106,107  ypdated 10/ 13/89 d &1
ari53 m=102,18,106,165,106,107  ypdated 10/ 13/89 id 63153
er15 m=1,108,106,105,106,107  updated 10/ 13/89 id 6315
eur155 m=102, 108,104,105, 106,107 ypceted 10/ 13/89 id &1
gd-155 m=102 updated 10/13/89 id &15
U223 1043 sigo=54 resxlacs p-3 298k f-1/e-(1.45) id 9254
uaniurZ®d  edf/b-iv mt 161 ypcated 10/13/89 id 92%
uB6 118 sig5+ resxlacs p-3 28k f-1/e-m1.45) id 92236
uraniunrZ38  endf/b-iv mt 1262 ypdeted 10/13/89 id 92Z%8
nepuniun-7  endf/b-iv mat 1258 yochted 10/ 3/ id  9B57
P28 1050 sigo=5+4 nawdlacs p-3 3k f-1/e-m(1.45) id %238
plutoriunZ® adf/b-iv mat 12% ypdated 10/13/89 id %%
plutonium-260  endf/b-iv mat 1256 vpdated 10/13/89 id 90
plutonium241 edf/b-iv mat 126 yodated 10/13/89 id 41
plutoniun-262  edf/b-iv mt 1161 yxdated 10/13/89 id 22
© anbl 1066 sigo5ve nawxlacs 21 p-3 38k id 95241
- anr243 167 218 go Wt f-1/e-m [ % 4 id 9523
ouriun2éd endfb-iv mt 1162 upodeted 10/ 13/89 d %64
0 tape oopy wsed 0 ifo’'s, ad took .00 secords
1 m m iftifiiingg tteeeeetetet asaaAanan W wi L
m m ifiifiiig teetettetett BERCEEEEPA  WW wi
mm m ii tt a | W wi L
mm m ii tt aa | Wi wi L
m m m ii tt aa a Wi wi L
m m m ii tt s Y Wi (L
m m m ii tt oonepepeoannn Wi Wi Wi UL
m m m ii tt aa 28 Wi Wiewd W LL
m mm ii tt aa aa Wwiw Wi Ll
m nm ii tt 2. e W i L
m mn ifiiiiiiiiii tt a | W wad  LLLLLLLLLLLEL
m m iififidiiiigg tt aa | W wai  LLLLLLLLLLLEL
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o d aa a w W
d d aa a w W
o d aa a A
i aa a w
0 bt aa a v
0000000 1/
(00000000 /!
w wn 22 2 //
00 (01] 2 /!
00 1] 2 /!
00 w0 2 //
00 (1] 2 //
00 w0 2 //
00 00 2 /!
1] 00 2 //
000000000 //
0000000 /
0
0000000 G
000000000 GFITIIIR
w o0 w % ::
00 0 w 9w HH
14] 0 % 9 H
(14] 00 995555595999
(19] 0 9959559599
00 4] % HH
00 1 4] » 3
00 00 % HH
000000000 GFITITHR
1
0

MmN
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sS
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Yedeleicke dedeitick
—— program verification information .
dekilek code system: scale wersion: 4.2 Yekkicke
Yol deicielek
Yededeick Fedeleirke
sedeiricke Wiekoiek
Ielokiok programe  d0cO(@ Yokl
dedededok . Jokdodek
bainininia creation date:  04/27/55 dedededede
dedededoke wiededek
el library: /neutranics/scale/exe Heicdelek
dedededede Joledeick:
Yeledoiok Yoledokek:
*xkkk this is ot a  scale configuration control led code dekickek
el doiciokek
Jekickie joreme:  davis Yokl
dededeicke ook
ik chte of execution:  (2/16/%6 Yokokck
sedededele Feledeleke
dckek  tine of execution: 09:54:35 Jedcdeiele
sefededoke Yol
dedededede Joledried
1
0 -1q array has 1 entries.
0 Oq array hes 9 entries.
0 1q array has 12 entries.
Oselect & nclides fram the master library on logical 1
0 nelices fran the workirg Library on logical 2
0 nclides fran the workirg Library on logical 3
to create the new workirg Library on logical 4
61 resarence calaulations have been requested
a.t?.nqmmfa'alp(fomatmdmsactlmchta
Othe storage allocated for this case is 200000 words

0 g array hes & ertries.
0 qarayhes 915 entries.
g 4qa‘ra/ias & entries.

ofm:lidscntape )

of neutron energy groups /g
fnstﬁmmlrs.tmeawgnp 15
nnberofgmn

scale 4.2 - 27 grap neutron bump ibrary
based on erdif-b version 4 ciata with edf-b version 5 fissian prodects
campiled for rrc /7%
last ypdated 9B
t.mpetrie - oml
0 m:hcs from xsdm tepe
1/v cross sectiors normalized to 1.0 at 0.0253 ev 90
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ARNIZS oo~ unswn

2B BB IR ARG LS S ENEGRESSSYHYHHRBNYBEBNRNNUNNBNIEZIRAR

hydrogen endf/b-iv mat 129/7thml002  ypdated 10/13/29
b-10 1273 218ngp 0375 p-3 I
borar11 adf/b-iv met 1140 ypdated 10/13/89
oyeenr16 edf/o-iv met 127% 1/ 3/%
oyer16 adf/briv met 127% undated 10/13/89
kr-83 m=1,108,108,105,106,107  ypdated 10/13/89
kr-85 m= 102
sr-0 m=1R udated 10/13/89
r® m=102 ypdated 10/13/%9
953 m= 102
r-% m=102 ypdated 10/13/89
% m=10R udated 10y 13/89
zircalloy erdf/b-iv mat 1284 updbted 10/ 3/80
ro-% = upcted 10/3/89
mo-55 m=102 yxated 10/13/89
tce-® mt=1 ypdated 10/ B3/89
w101 m=102 updbted 10/13/89
rw-106 0 1y B3/%
h-18 m=1@ updated 10/13/20
P wa gt /13789
=102
pd-108 m=102 wpdated 10/13/89
silver-100  endf/b-iv mat 1% ypdated 10/13/89
sb-12% m=1R ypdated 10/13/87
xe-131 m=102, 188,104,105, 105 ydeted 10/13/89
xe-132 m=12, 108,104,105, 105 undated 10/ 13/
xenar-135 adf/b-iv mt 12% ydated 10/13/89
xe-136 m= 102, 1B, 104, 165, 107
cesiun-133 adf/o-iv mat 1141 updated 10/ 13/%9
cs- 3% m=102 updated 10/13/89
w% nﬂng b updated 10/13/89
cs~ =
be- 136 m=12 updeted 1
139 m=102 upcsted 10/ /89
ce- 14 m= 102
pr-141 m=102,108,104,1(5,106,107  ypiated 10/13/39
pr-143 m=102 pdated 10/13/89
rd-143 mt=102 updated 10/13/89
nd-15 m=102 updated 10/13/89
rd-47 m=1R updeted 10/13/89
-7 A2 upcted 10/13/89
L 3, S
s ission
s 149 m=102, 108,107 updated 10/13/89
sm-150 m=12 dated 10/13/89
an-151 m=102,108, 106,105, 106,107 wpcated 10/13/89
an152 m=10R, 108,10%,1(5,106,107  updated 10/13/29
e 153 m=102, 108,104,105,106,107  updated 4
aur154 m=102,1(8,106,105,106,107  updated 10/
eur155 m=102,108,104,1(65,106,107  updated 10/13/89
o155 = updated 10/13/89
u-Z34 1043 sigo5+4 newlacs p-3 28k f-1/e-m(1.45)
umniurZd  exdf/b-iv mat 1261 updated 10/13/89
u-236 1163 sigo5+ rewxlacs p-3 258k f-1/e-m(1.5)
umniunrZB8  exf/b-iv met 122 yedited 10/13/89
iunrZ37  edf/b-iv met 1263 updated 10/13/89
puZ38 1060 sig5+ rewlacs p-3 2% f-1/e-m(1.45)
plutoniun-2®  edf/b-iv met 125% tpodhated 1
plutoniun 0 edf/b-iv et 1265 updated 10/3/89
plutoniun-241 endf/b-iv mat 1266 yodated 10/13/89

1001
5010
SN
a6
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&. plutoniur22 endf/b-iv mat 1161 \xdated 10/13/89
&  anr2il 1066 sigr5+ nautacs 21 p-3 25k
& an243 1067 218 go wt f-1/e-m B 53
& ariun-2 erdf/b-iv mt 1162 ucited 10/13/89
01Nmsa:t1asmml1:dto10&t0ev
0 hydragen erdf/b-iv mat 1265/thni002  ypohited 10/13/89 001
thermal scattering metrix rurber Zatatermratweof .00 wes selected.

Nb2
o541
95243
* 2.7
b-10 1273 218gp 04375 p-3 293k tsg-atuv: 607.60
thermel scattering metrix runber Zatatevperattreof .00 was selected.
10y wgamw
tenperature=
tanperature=
tenperature=

0 boron-11 erdf/b-iv mat 1160 607.60
thermal scattering matrix runber Zataﬁarperaureof .00 wes selected.

0 axyoen-16 erdf/b-iv mat 1276 yxhted 10/13/8% a6 975.00

0 axygen-16 edf/b-iv mat 1276 yxiated 10/13/89 6 7.0

0 kr-83 m=102, 103, 103, 105,106,107  ypdhated 10/13/%9 3608 975.00

Orescrence data for this nclide

Qmess rurber (a) = .2R tenperature(kelvin) = 975.000

Qpotential scatter sigm = 7.004 lumped ncleer dersity = 9.99999%97%-21

Ospin factor (g) = 4988.190 lup dimersion (abar) = 4.681220%-01

Girmrer = .0000C0CE+00 darcof f correction (c) = 3.42%9251E-01

Othedsabrmll be treated by the norcheim integral method.

Omss of mderator-1 = 15,95 s1gna(mr ahsorber atan)= 1.70/5970E+19

Omocerator-1 will be treated by the nordheim mbq'al

Omess of mderator-2 = B7.93 ?ra(perdsa'baamn)—HUSMSEH'?

Omoderator-2 will be treated by the norcheim integral method.

Othis resorerce material will be treated as a 2-dimersioral dbject.
Ovolure fraction of lunp in cell used to accart for spatial self-dneld1r'g=1 00000
res s res fiss res scat
1! 18004704 J000000E+00  2.092318E-0%
12 2. 169N E-R J00000CE+00  9.92%4-0B
B 4. B3NE-B .00000CE+00  -6.98BIE-B
% 4 .7856%-06 .00000CE+00  -1.7%11ZE-5

gi:scrpt' 1 kSZ?g(R

ion .

fission -0000CE+00

(-) el time .00 mi?. - 955.00
m= 10 tenperatures .

0 sr-90 m=10@ ypchated 10/13/89 38050 tatperature=  975.00

0 y® m=102 upchted 10/13/89 Py tenperature= 975.00

Orescrence data for this neclide

Qress nurber (a) = 8% tenperature(kelvin) = 975.000

Qpotential scatter sigm = 3.604 lutped nclear dansity = 9.999%97E-21

Ospin factor (9) = 7B.664 lurp dimersion (a-ber) = 4.681220%€-01

Oirner ratius = ,0000000E+00 dirooff correction (€)= 342926101

Othe absorber will be treated by the norcheim |ntg'al

Omess of mderator-1 = 15.95 signa(per ebsorber atan)= 1.7075970E+19

Omodderator-1 will be tmated the rorcheim irtegral method.
Omess of moderator-2 53 signe(per ebeorber atom)= 1.9051458+19
Onederator-2 will hetreatd the rorcheim integral method.
Othis resocnance meterial will be treated as a 2-chmersiaral dbject.
Ovolume fraction o;’lsmp in cetll Lsad to mrt for sntlal sel f-shielding=1.00000
res fiss

9 1.36407E-06 (!IIIIEOCO 2. 18#&-06

10 2.630645E-06 00000CEH0  7.5067%-06
Oeoess resorarce integrals
0 resolved

Oabsorption 1.466528-01
fission .0000CE+00

- el time .00 min.

0 m= 1R 0B  teperatures  975.00
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0 zr-%% mt=102 ted 10/13/89 400% 975.00
Oresorarce diata for this nelide e Sperature
Omess nunber (a) = 93.100 tenperature(kelvin) = 975.000
ial scatter sigm = 3.7% luped niclear dearsity = 9.9999%97E-21
Ospin factar (9) = 180.83 luip dimrsion (arber) = 4.6812201E-01
Oimer radius = .000000CE+00 drrof f correction () = 3.4XP51E-01
Othe asorber witl tetrmtaib/ﬁemdle!m integral method.
Omess of moderator-1 sigm(per absorber atam)= 1. 075I70E+19
Onoderator-1 will hetmete:l thermcheun integral method.
Omess of mderator-2 = 953 sigm(per ebsorber atam)= 1.9061458+19
Onoderator-2 will be treated by the rordheim integral method.
Othis rescrerce material will be treated as a 2-dimersional dbject.
Ovolure fraction of lurp in cell used to accaurt for spatial self-shietding=1.00000
res as res fiss res scat
8 3. 552%-07 J000000E400  2.65265E-04
9 1.24071E-06 J000000E+0  9.9M5BE-6

ved
Oebsorption  3.4M0KE-R
“0000CE+00

flwm
P G wpclted 10/13/89 405 97%5.00
tenperature= .
0 zircalloy erdf/b iv mat 1284 0/13/% L3R 650.00
Orescrance ciata for this nclice \pekted rerperures
Omess nunber (a) = 90.436 tenperature(ketvin) = 0,000
Opotential scatter sigm = 6.35 lurped ncleer darsity = 4.51560F-2
Ospin factor (9) = 1.0/ lup dimersion (arbar) = 5.461000E-01
Oirrer radius = 4.787859%-01 crooff correction (c) = 5.B&4G3E-01
Othe absorber will be treated by the norcheim integral method.
Othis resorerce material will be treated as a 2-dimersionel dbject.
Ovolume fraction of lum in cell wsed to accourt for spatial self-s‘neldlruﬂ 00000
Ogrop res as res fiss res scat
8 -1.7&28962-(15 L000000E+00  -1.28%5076+00
9 -5.9537%-2 JO00000E+00  -2.695297E+(00
10 -6.959585%-02 L000000E+00  -1.601321E+00
1" -1.88%87%-01 .000000E+00  -7.9209M2E-01
Oescess resorerce integrals
0 resolved
fon 2.855%-01
fission -0000CE+00
- elqsed time .2 min.
0 rb-9% m=102 updated 10/13/89 4105 taperatures  975.00
Orescrence data for this neclide
Omess ruber (a) = 6,10 tenperatureCkelvin) = 975.000
ial scatter sigm = 3.7 lutped ncleer darsity = 9.999%97E-21
Ospin factor (g) = 43308.901 luip dimarsion (a-ber) = 4.81201E-01
Oimer radius = darooff correction () = 3.429261E-01

.000000CE+00

Othe absorber witl bemtedb/d\erad\elm lntsg'alneﬂnd.
(mass of moderator-1 sigma(per asorber atan= 1.7075970E+19
Onoderator-1 will be trmtdg themrdmm 1rtml methed,

Omess of mockerator-2 ?vdmmmw1§5115&+19

Omclerator-2 will be treated by the nordheim integral methed.

Othis resorence material will be treated as a 2-dimersional dbject.

Ovolure fractian of lutp in cell used to accaut for spatial self-duieldirgﬂ.ulm
’ scat
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fission .0000CE+00
o ™ upchted 10/13/89 205 975.00
0 = .
Orescrence data for this nclide perperstures
Omess nuber (a) = %M tenperature(kelvin) = 975.000
Quotertial scatter sigm = 3.806 luiped nelear dersity = 9.9999997-21
Ospin factor (g) = &7.72 lup dimersion (a-ber) = 4.6812201E-01
Oirmer radius = .000000CE+00 daooff correction (¢) = 3.429261E-01
Othe absorber will betrmtedb/themrd\eim lmeg‘alrrednd.
Qress of moderator-1 signe(per absorber atam)= 1. 707597EH9
Omocerator-1 will be treatd the rorcheim integral method,
Ovess of mderator-2 = 953 stgm(per ebsorber atam)= 1.90614586+19

(Ovoderator-2 will be treated by the rordheim integral method.
Othis resorerce meterial will be treated as a 2-dimersioral dbject.
Ovolure fraction of Lutp in cell used to accaurt for spatial self-shielding=1.00000
res as res fiss res scat
JO00000E+00  2.663419E-04
1 2.016730¢-04 J000000E+400  2.080851E-(6
JO00000E+Q0  8.76228%-(B
3 1.615206E-04 JO00000E+00  -2.7R90&E-05

fissin .
PR - upcated 10/13/8 B0  tepereture 975.00
tc =" o
Orescrence dita for this ru:llda
Oress runber (&) =  98.150 tenperature(kelvin) = 975.000
ial scatter sigm =  6.000 lutped ncleer dersity = 9.9999E-21
Ospin factor (9) = 4527.940 lutp dimersian (a-bar) = 4.6812201E-01
Oirrer = .000000CE+00 ch'mff aorection (¢) = 3.42961E-01
Oﬂed:scdnrwlll be treated by the norcheim 1nteyal
Omess of mderator-1 = 15.9%5 fla(matsotba'atam17ﬂm19
Onoderator-1 will be treated by the norcheim lrtey'a
Omess of mderator-2 =  B57.953 ?ra(perdna'ba‘atmo-1%145$*19
Omoderator-2 will be treated by the rorcheim integral method.

Othis resorerce material will be treated as a 2-dimersiorel dbject.
Ovolume fractian of lutp in cell used to accout for spetial self-shielding=1.00000

Ograup res gs res fiss res scat
n 2.9041256-04 .00000CE+00  1.159129%-04
12 28002 -04 .000000E+00  1.85580CE-(6
B 5.06586587E-03 J000000E+00  2.06/582E-04
% 9.63%-02 O0000CE+00  2.2435-03
15 1.0721%-02 O0000CE+00  -5.41466E-04
% 4 836151 OOD0OCE+00  -2.80451E-04

7 2070  .00000CEH00  -1.19157-05
Oexcess resorerce integrals
resol ved

0
ion 3. 583&+02
0000CE+00

fissin .
o ™ upcted 10/13/8 w0 975.00
- m= tenperature= E
Orescrance dita for this nclide
Qmess nunber (a) = 100.9 tenperature(kelvin) = 975.00
Quotential scatter sigm =  3.96 lutped nclear dersity = 9.9999997-21
Ospin factor (9) = §78.50 lunp dimersion (a-ter) = 4.6812201E-01
Oirmer = ck'mff correction (¢) = 3.49B1E-01

radius .(00000CE+00
Wedsaha‘mllbemtdb/g%eMdeIM

moderator-1 ?m(w&sotba-mo—1m19
Omocerator-1 will ke treated by the rorcheim integral method.
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Omess of mderator-2 = Z237.953 sigm(per dosorber atan)= 1.90651458:+19
Onoderator-2 will be treated by the norcheim integral method.
Othis resonerce material will be trested as a 2-dimersioral dbject
Ovolume fraction of luip in cell used to accaut for spatial self-duelchrgﬂ .00000
Ograp res ds res fiss res scat
1" -3.51&1!-& J00000CE+00  -3.6225-(B
12 5.206938% -2 .00000CE+00  5.40228-B
3 1.509%x-0 J00000CE+00  1.9XE731E-04
% 2.381085€-04 JO0000CE+00  -4.20158%-05
Oexpess resorarce integrals
0 resolved

ion 8.00578:+01
fission 00000E+00

PP -l pchited 10/13/89

ru m= 4106 tenperature=  975.00
0 rh-18 m=102 yxhted 10/13/89 45103 tenperature=  975.00
Orescrence data for this niclide

Qmess nunber (a) = 2.1 tenperature(kelvin) = 975.000

Cpotertial scatter sigm = 5.408 lunped niclear dasity = 9.9999597E-21

Ospin factor (g) = .500 lup dimrsion (arbar) = 4.681207%€-01

Oirrer radius = .000000CE+00 darcoff correction (c) = 3.4296%E-01
Oﬁ\edsatnrmllbetrmtadb/d\emd‘mmlmegalneﬂnd.

Omess of mcerator-1 = 15.9%5 signeper sbsorber atan)= 1. 70759E+19

Omoderator-1 will be treated b/ the rorcheim integral method.

Omess of mxkerator-2 = B7.953 fm(pa-dmbamo-wosmsa:-»w

Ohoderator-2 will be treated by the rordheim integral method

Othis rescrerce material will be treated as a 2-dimersioral dbject.
Ovolure frection ogulp in cell used to accaunt for spatial sel f-shielding=1.00000

res res fiss res scat
9 1.36827%-03 .00000(E+00  2.16M1E-B
10 -1.28687E-B J00000(E+Q0  -1.98067%E-(B
1" 4. 767010E-04 O0000CE+00  2.04962%E-04
12 6.8%06%E-6 O0000CE+00  -1.216555-06
E .00000CE+00 (00000CE+00 .

.00000CE+Q0
15 2.355214-01

fission .
o ™ e S105 9%5.00
- = tenperature= .
0 pt-16 m=102 : yxchted W/13/% 46106 tenperatures  975.00
Ggam data for this neclice
Oress runber (a) = 104 tenperature(kelvin) = 975.000
Qotertial scatter sigm = 4.0 luped ncleer dersity = 9.999597-21
(lqmn factor (9) = 15210.000 lmp dimrsion (a-bar) = 4.6812201€-01
mer radius =, 000000CE+00 darooff correction (€)= 3.420961E-01
Oﬂ'ed:satermll lzumtdl:yﬁ:erwdmmmteg‘al
Qress of moderator-1 5.9%5 sigm(per abeorber atan)= 1.70759NE+9

Omoderator-1 will be treatd the rorcheim integral methad.
Omess of moderator-2 983 slgm(rﬂ‘ ebsorber atow= 1.9051458+19
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Omclerator-2 will be treated by the rorcheim integral method.
Othis resorarce material will be treated as a 2-dimersioral dbject.
Ovolume fractian of lutp in cell used to accant for spatial sel f-shielding=1.00000
Oorap res &s res fiss res scat

12 4. 362000E-02 -O0000CE+00  -2.95745E-0%

B 5.5535066-02 .00000CE+00  5.20180CE-0%

1% 7. TBGLE-04 .00000CE+00  -8.1880625-05
Oexpess resorarce integrals

resolved

Obsarption 6. T30
0000CE+00

fission .
P - pclated 10/13/89 975.00
m= 46108 .
&escrwnepj_ cita for this nclide Seperaare
(mess nunber (a) = 106.977 tenperature(ikelvin) = 975.000
Opotential scatter sigm =  4.%6 lutped niclear desity = 9.99%%-21
Ospin factor (g) = 21175.100 lup dimarsion (aker) = 4.681201-01
Oimer radius = .(000000CE+00 darcof f correctian (¢) = 3.4X925TE-01
Othe absorber will betreatedb/ﬁ\erudmm 1nteg‘alnetfud.
Omess of mderator-1 = 15.956 sigma(per eosorber atan)= 1.707597E+19
QOnockerator-1 will be treated by the rnorcheim irtegral method.
Owss of mderator-2 = 953 sigma(per dsorber atan)= 1.9051458+19

Omoderator-2 will be treated by the rorcheim integral method.
Othis resorence material will be treated as a 2-dimersioral dbject.
Ovolume fractlm of luwp in cell used to accaurt for spatial self-shielding=1.00000
res fiss res scat

" 1.17[581E-04 .00000CE+00  3.532B%-0%

12 136768 -2 .00000CE+0  9.317E-1B

3 696378 -(13 .00000CE+00  1.812B%-B

1% 8.561562F-(2 .00000CE+00  -3.2B911E-05

15 -1.840045E-01 .00000CE+00  8.08385E-05

1% 2. HEE-04 .00000CE+Q0  -9.2558026-06
Oacas resorarce mﬁeg'als

Cdsor;:ticn 2 141359(2
(0000CE+00

fissian .

- elegpsed time .07 min.
0 silver-1?  edf/b-ivmat 119 yxhated 10/13/87 47109  tenperature=  975.00
Orescnance data for this nclide
Omass runber (a) = 107, kelvin) = 975.000

ial scatter sigm =  4.988 luped neclear dasity = 9.599%7-21
Ospin factor (9) = 1641.870 lunp dimersion (e-ter) = 4.6812201€-01
Oirrer radius = .(00D00CE+Q0 drooff correction (¢) = 3.46961E-01
Othe absorber will be treated by the norcheim mt:eg‘al method.
Omss of mderator-1 = 15,95 gm(mrdmttu-atcm)—1m19
Omocerator-1 will be trested b/ the rordheim irtegral method.
Omess of mderator-2 = &57.98 sigme(per absorber atan= 1.9061458+19

Qroclerator-2 will be treated by the rorcheim integral method.
Othis rescrerce material will be treated as a 2-dimersioal dbject.
Ovolume fraction of Luip in cell used to accaut for spatiat self-shieldirg=1.(11m
Ogrop res as res fiss res scat
10 3.%112E-05 .00000CE+00 8.5k~
1 5.54787%-04 .000000E+00  3.006632E-04
12 -6.95%971E-01 .00000CE+00
B 76736701 O0000CE+00  3.3807%E-02
% 4. 382050e-01 .000000E+00  2.46156CE-02
Oexcess resorarce integrals
gtsapt' 1 AU;;(B
ion .
fission -0000CE+00
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- el time .07 min.
0 sb-1 m=102 vpchited 10/13/89 5112 tenperature=  975.00
0 x=-131 m=102, 108, 104, 105, 106 ypdated 10/13/89 54131 tenperatures 975.00
Orescrerce data for this nelide
Oress runber (a) = 19.781 tenperature(kelvin) = 95.000 .
Opotential scatter sigm =  4.301 lunped nclear dasity = 9.5995%97-21
Ospin factor (g) = %6.85 lurp dimersion (aber) = 4.681201-01
Oirrer radius = .000000CE+00 darcoff correction () = 3.429B1E-01
Othe absorber will be treated by the rorcheim integral method.
Oress of mderator-1 = 15.%5 sigme(per asorber atom)= 1. 707597E+9
Olnh‘atcrd will be treat: the rorcheim 1rtey‘alneﬂu:|.
of mderator-2 = 953 sigre(per aeorber atan)= 1.9061458&+19

mmor-z will be treated by the norcheim integral method.
Othis rescrerce material will be treated as a 2-dimersiorel dbject.

Ovolure fraction of lutp in cell usd to acoout for spetial self-shielding=1.00000

Ograp res dbs res fiss res scat
9 3. 54885417 J000000E+0  2.687%5E-05
10 1. AB4OE-(6 J000000E+00  2.475561E-(5

" 1.00256%-04 .000000E+00  3.78057%-06
12 8.38505E-06 L000000E+00  6.792%F-05
3 1. 26450801 [00000CE+00  1.86368%-01
% 1.1365%-R .00000CE+00  1.58861E-(R
Oexcess resorence integrals
0 . o resolved
Oabsorption L LOBALE2
.0000CE+00

fission
- el time .08 min.
0 »-1 m=102, 108, 104, 105, 106 upchted 10/13/%9 54132 tamperatures 975.00
Orescrence dita for this nelice
Orass runber (a) = 1B0.77 tenperatureCielvin) = 975.000
Qpotential scatter sigm =  4.301 lutped nclear darsity = 9.9999%97%-21
@ln facttr (g) = 605.99 lup dimension (arker) = 4.681201E-01
= .000000CE+00 chmff correction (c) = 3.426061€-01

Otheetmrba'mll be treated by the norcheim integral method.

of mderator-1 = 15.9%5 sigra(per dsorber atan)= 1. 7075970EH9
Olndrataﬂ will be treatedb/ the rorcheim |rtqnl methad.
Oress of moderator-2 37.953 fm(p!rdmrbersum): 1.9051465&+H19
Omcerator-2 will be tneated by the rorcheim integral methad

Othis resorerce material will be treated as a 2-dimersional dbject.

Ovolure fraction of lutp in cell used to accout for q'.ntlal self-dﬁeldirgﬂ.(!lm

Ograp res &s res fiss res scat
9 3.86607!-07 O00CE+00  4.70799%-06

10 2.02905€E -6 O0000E+00 2.391328E-04
1" 3.346505-08 00000400 -9 309B¥%E-07
Ocess rescrerce integrals
0 resolved
ion 9. 94301
fissin 000006400

- elgmsed time .08 min.
0 xeron- 135 erdf/b-iv met 125% upchted 10/13/89 54135 tanperature=  975.00
0 »-13% m= 102, 103, 104, 105, 107 %136  tenperatue=  975.00
0 cesium13  endf/b-iv mt 11‘1 ychted 10/13/89 1B  tewperature= 975.00
Orescrence data for this ru:ltch
Onass nunber (a) = BLM tenperature(kelvin) = 975.000
Qootertial scatter sigm = _ 7.100 lutped nictear dasity = 9.999%7E-21
Cq:m far.tor (g) = 3437 lunp dimersion (a-bar) = 4.6812201E-01
= ,000000CE+00 dnuff correctian (€) = 3.40061E-01

Olhedsu'harmll temtdb/ﬂemdmmlmeg'al

mocerator-1 15.95 gm(par ebsorber atan)= 1. 7075%6E+19

Qress of
Onederator-1 will be tmtd by the rorcheim integral methad.
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Omess of mcderator-2 = 238.061
Omocerator-2 will be treated by the rorcheim integral
Othis resorarce material will be treated as a 2-dimersioal dbject.

srgla(pr absorber atam)= 1.83162166+19
methad.

Ovolume fraction of luip in cell used to accaut for spatial self-shielding=1.00000

Ogroup res &s res fiss res scat

9 -3.70B63%-06 J000000E+00  4.73173E-05

10 6.616E-05 J00000CE+Q0  8.59007%F-05

1" 5.689005-04 J00000CE+00  7.955650E-0%

12 1.2105766-03 JO0000CE+00  1.180801E-04

3 2.8843%-03 JO0000CE+00  1.459001E-04

% 7.T134E-02 JO0000CE+00 23193

5 5.632077%-13 J00000CE+00  -4.0677XE-04

1% 2.7T7T795%-03 J000000E+00  -2.215554E-04

7 2.3523€-03 J00000CE+00  -1.830806E-04

B 2.2VSBLE-0B JO0000CE+00  -1.679G/CE-0%

14 1.3165(e-(B JO0000CE+00  -9.659(E-(5
Oexpess rescrarce integrals
0 ved
Oebsorption 3.67817E+2

fissin .

P upcted 10/13/89

cs- m=
0 cs-15 m= 1R
0 cs-1%7 m=102 Lpchted 10/13/89
0 a-13% m=102 updhted 10/13/89
Oresarence diata for this nclide
(ress nunber (a) = TA.737 terperature(kelvin)
Opctattial scatter sigm =  4.55 lurped ncteer dansity
Ospin factor (@ = 147.60 lurp dimension (a-ber)
Oimer radius = dircoff correction (c)

.000000CE+00
Od'e&sawmtltntreatdb/ﬂ\emdmmlmeg'alnm
Omess of mderator-1 = 15,995
01uh~ata~1mlltetreat
Ovess of moderator-2
szhatu'-Zmlltztreated
Othis rescrance meterial will

3'5 rorcheim irtegral method.

the rordheim irtegral method.
treated as a 2-chmersiomal dbject.

signe(per sbsorber atan)= 1.70759E+19
sigme(per sbeorber atan)= 1.9051458E+19

Ovolume fraction o;;urp in cell used to accant for spatial self-d'neldlrgﬂ 00000

scat
10 1306406 J00000E+00  6.0528886-07
1 2.65168%¢-05 .00000CE+00  2.2X8B4(E-(5

flsTmn 10
- el q;ad tim .10 min.
uxdated 10/13/%9

QOress rmb:‘!:a)for ""s m:h%? 713 tenperature(kelvin)

a, = vi
Opotential scatter sigm = 4.906 lutped ncleer density
Ospin factor (g) = U5.865 lup dimersien (aber)
Oirrer radius = (000000CE+00 dancoff correction (c)
Othe absorber will betrmt:adb/ﬂlemdmmlm-alnedm
Omess of mderatar-1 = 15.95
th'ataﬂ will be treated by the norcheim |rtm

of mderator-2 = Z/7.93
Om:brattrz will be treated by the rorcheim integral method.
Othis resorerce meterial will be treated as a 2-dimersional dbj

ST139 tenperatue=  975.00

= 95.00

= 9.999995%-21
= 4.681220%-01
= 34696101

?ldprdnxts'atmlk 1. 70755TEH9
%va(mmw 1.9061458+19

ject.
Ovolume fru:tim of lu1p in cell used to au:ut for s:atlal sel f-shielding=1.00000

res fiss

9 5.75215{5 .00000CE+00 8.07‘9&-(13
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10 5.41611%&-06 .00000CE+00
" 00000CE+00 -000000E+00
12 3.4543%-04 00000CE+00

gaeess rescrence mtzg-als

~7.962938-(B
000C0CE+00

16756 0%

ion 8.152150)

fissin -0000CE+00

- elapsed time 12 min.
0 ce-144 12
0 pr-141 mt-1C2 103,104,105,106,107  updated 10/13/%9

deta for this nclide

Omess nutber (a) = .67 tenperature(ketvin)
Opotential scatter sigm =  4.953 lunped nuclear darsity
Ospin factor (g) = 1026.500 Wp dimersion (a-ber)

Qirrer radi

Omess of a-1 =
Omss of mxkerator-2 =
Omoderator-2 will be treated
Othis resorerce material will

circoff correction (c)

-000000CE+00
Othedsuwmllbetrmmdb/d\emdmmmbeg'almﬁnd.

sign(per dsorber atom)= 1. V7S970E+19
Onoderator-1 will betreatedb/themtd\elm integral methad.
B7.953 sigmna(per esorber atan)= 1.90614586+19

the rorcheim integral methad.
treated as a 2-dimersicral dbject.

Ovolure fraction a;éulp in oell used to accaut for spatial sel f-shielding=1.00000
scat

iss
10 2.722E-06
" 1.657300E-04 00000CE+00
2 6.50524E-05

m=102
Orescrance data for this nclide

Ovess runber (a) = %L

Qpotential scatter sigm = 5.000

Dspm factor (9) = 1964.80
Oirrer radius = .0000000E+00

Oﬂedsuinrmllbemtedb/ﬂnmﬂ\elmlmegdneﬂnd.
of moderator-1

0rub-atu-1 will be tneatai
Ovess of mxderator-2

Omoderator-2 will betreated
Othis resorarce material will

Ovolume fraction o;!lsurp in cell used to accaunt for spatial self-dneld|m=1 00000

res fiss
10 -5.299W4E-06 -00000CE+00

12 1.05871E-(B .00000CE+00
Osxcess rescrarce integrals
0 resol ved
ion 5. 1663E+01

fission .0000CE+00

- elased time .12 min.
0 165 m=102
Orescrence data for this nclide
Qmass runber (a) = W3.48
Opotential scatter sigm = 5.047
Gspin factar (@) = 1007.50

Oirrer redius K

res
9.441806E-04
1.8360&-08
8. 2N&E-06
ydated 943 tenperatures 975.00
ychted 10/13/89 U3 terperatures  975.00
tenperature(kelvin) = 975.000
lunped niclear darsity = 9.9959997-21
p dimersion (a-bar) = 4.681220%€-01
dercoff correction (¢) = 3.426025%-01
signa(per dbsorber atan)= 1. 7075970E+19
the rorcheim integral method.
sigma(per dbsorber atam)= 1.90614586419
the rorcheim integral method.
treated as a 2-dimersiomal dbject.
res scat
3.77536%-5
7.55554-1
449706
ypcted 10/13/87 QK5  tenperatures  975.00
tenperature(kelvin) = 975.000
tunped nclear dasity = 9.999%597%-21
lutp dimersion (a-ber) = 4.68120%€-01
dacoff correctian (c) = 3.4629051E-01
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Oﬁedsah‘uillbemtedb/themd\eimimeg'almm.
sigm(per asorber atom)= 1. 707/59E+9

Omess of mderator-1 =

Qmoderator-1 will betreated
mocerator-2

Omess of

Omoderator-2 witl be treated
Othis resorarce material will

15.955

g rorcheim integral method.

sigm(per sbsorber atam)= 1.9051458E+19

the rordheim integral method.
treated as a 2-dimersiaral dbject.

Ovolure fraction of luip in cetl used to accant for spatial self-dneld1m=1 .00000

Ogrop res as res fiss
10 9.267651E-056 -000000E+00
" 5.59NM8%-05 .00000CE+00
12 3.607317%-3 .000000E+00
B 9.65HE-05 000000E+00
% 3.9970X-2 .00000CE+00

S N7RE-B .00000CE+00
16 1 325674E-(1B -000000E+00
7 9.64377E-0h -00000CE+00
B 8.55545%-04 .00000CE+00
9 7.63387E-0% .00000CE+00
2.EPUTE-B6 00000CE+00

0 resol ved
Ocbsorption 2103272

5.093
21589.500

fission .0000CE+00

- elapeed time .13 min.
0 147 m=102
0 pn-147 m=102 .
Orescrence data for this ru:llde
Qmess rutber (a) 5.
Oootential scatter sigm
Ospin factor ()
Oirrer radius

.000000CE+00
Oﬂedsutu‘mllbetrmmib/ﬂ\emd\enmwmﬂ
ftﬁmrd:suba'atcm)'1m19

Oness of mderator-1 =

15.95

Onoderatar-1 will be treated

Omess of mderator-2 =

Omderator-2 will be treated
Othis resorerce neterial will

b/them'dlelm m:eq-a
= B3

res scat
1.13415-0B
9373BX-0%

ypdated 10/13/89
\paated 10/13/89

lunped ety blgz
nclear i
lunp dimension (a—h;’),
cknoff correctian (c)

sigmn(per absorber atan)= 1.9051458+19
the norcheim integral method.
treated as a 2-dimersioral dbject.

Ovolume fraction of lutp in cell used to account for spatial self-d1ieldirg=1.m

Ograup res ds res fiss res scat

12 6.966507 O0000E+00  1.46850%E-(8

B 1.57801E-B 000000400  -2.277522¢-0%

1% 5. 73401 LO0000CE+00  1.425061E-01

15 4.1621286-0R .00000CE+00  7.00145E-03

% 1.68B4E-(R .00000CE+00  1.74687%-03
4 1. 3TE-R -00000CE+00  1.150502€-(3

18 1.53%&-02 O0000CE+00  9.64890(E-0%

» 6.995E-04 [O0000CE+00  5.068565:-05
Oexcess resorerce integrals )
e A

ion .

fission .0000CE+00
- elapsed tim .13 min.

an v fissian
Orescnace data for this nclide
Oness nutber (a) = U5.63 tenperature(kelvin)
Qpotential scatter sigm =  5.08 lutped rucleer dersity
Ospin factor (g) = . lunp dimersion (a-bar)
Oirmer = dmoff correctian (c)

000000CE+00
Oﬂedsatermllben'eataib/ﬂ'lera'dmm1mal
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10 -8.6813(E-05 .000000E+00  -2.192214E-04
" 3.915%&-04 L000000E«Q0 2. 21973(E-B

2 1.55306E-0B3 L00000CE+00  4.60096%-04
B 2.7276%E-2 LO0000CE+00  1.456118-02
1% 1.067M68E-04 LO000000E+00  -6.4%57E-05

gacas resorerce lnbeg'als
Odsarption 2 950750(2

fission
6 el1 1 tire 132"“133 104,105,106,107  ypdhted 10/13/89 62151 tenperature=  975.00
an m= K
Orescrence dita for this nelide
Qmass nutber (a) = U9.63 tenperature(kelvin) = 975.000
ential scatter sigm =  5.15 luiped nclear dasity = 9.9599%%-21
Ospin factor (9) = 75576703 lup dimarsian (a-bar) = 4.68120%-01
Oirrer radius = .000000CE+00 drooff correction (€)= 3.42935%-01
Othe absorber will betratedb/memdmm integral method.
Omess of mderator-1 = 15.9%5 signe(per asorber atam)= 1.7075570E+19

0m:h~ata--1 will be trmted the rorcheim "tqal methad.
of moderator-2 953 sigva(per absorber atam)= 1.9051458+19
Om:hn:ta-z will betreate:l the rorcheim integral method.
Othis resonance material will be treated as a 2-dimersioral dbject.
Ovolure fraction of luip in cell used to accaunt for spatial sel f-shielding=1.00000
res &s res fiss res scat

NNNBQSSR‘:&ﬁxg
!
E

fissin .
- e tiee .Bm
0 am1 m=102, 1031061(:61%107 yochted 10/13/89 62152 tenperature=  975.00
Orescrerce data for this nuclide
Oness runber (a) = 150.615 temperature(kelvin) = 975.000
Oootential scatter sigm = 5.208 luiped nclear desity = 9.9999%%-21
Ospin factor () = 853.5% lup dimersion (a-bar) = 4.68120%-01
Oirmer radius = . 000000CE+00 cbreoff correction (€)= 3.4269261E-01
Othe absorber will betrmtedb/ﬂlem'dmmlmagalnﬁnd.

Omess of mockrator-1 5.9%5 sigra(per absorber atan)= 1. 707597E+19
Omoderator-1 will betrmtdb/themdem integral method.
Oress of moderator-2 57.983 s1gra(;a' gbsorber atom)= 1.9061458E+19
Onoderator-2 witl be treata'lb/ the rorcheim integral method
Othis rescrerce material will be trested as a 2-dimersicral d:ect.
Ovolure fraction of luwp in cell used to accout for spatiat self-dtieldiruﬂ.ulm
Ograp res ds res fiss res scat
9 2.4BI1E-06 00000400 1. 1P1ME-04
J000000E+00  7.55454E-04
n 5.5 180E-04 .0000DCE+00  1.900B4%E-B
[00000CE+00  3.771814&-1B
B3 4,283BX-2 .00000CE+00  1.06472%E-01
. 6.50756%-01
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ion .

fission »0000CE+00
Carm 1&"’%& 106,105,106,107  ychted 10/13/89 @153  tenperatures

ar m= 975.00
Orescrence dita for this nelid
Omess runber (a) = 151.407 tenperatureckelvin) = 95.00
Opotential scatter sigm =  9.731 luvped nclear dansity = 9.9959%7%-21
Qqnn factor (g} = 125.900 luip dimension (a-bar) = 4.681201E-01

Oimer radiss = .000000CE+00 darooff correction (c) = 3.429%1E-01
Othe absorber wiltl bettmnedb/ﬂ'erudmmmtw-alneﬂut
Ovess of mderator-1 = 15.%5 sigme(per absorber atom)= 1.7075970E+19
Onoderator-1 will be treated the rordheim integral methad.
Oness of moderator-2 93 sigma(per sbeorber atam= 1.90514586+19

Onederator-2 will be tneatd the rorcheim integral methad.

Othis resocrerce material will be treated as a 2-dimersiaral dbject.

Ovolure fraction of luwp in cell used to accourt for spetial sel f-shielding=1.00000
Oorop res s res fiss res scat

12 -2.580063-01 [000000E+00  -5.022002E-02

12664401 .000000E+00  -1.04120%-03

fissin .
l-) el1 time }Ez'"ias 104,105,106,107  ypoated 10/13/89 63154 975.00
ar m= tenperatures K
Orescrence dita for this nelid
Omess ruber (a) = 152.601 taperature(ielvin) = 975.000
Opotertial scatter sigm = 9.731 luiped nclear darsity = 9.995997%-21
&pm factor (g) = 19135.801 tup dimrsion (arbar) = 4.B12201E-0
mer radius = dacoff correction (¢) = 3.429961E-01

.000000CE+00

Ound:sa-ba-mll betrmtaedb/ﬂerudmmmheg'alm

Omess of moderator-1 15.955 signe(per asorber atan= 1.7075970E+19
0mdzrata~1 will btmgﬂemmlmlm

of moderator-2 sign(per absorber atam)= 1.9051458+19

Oma-atu"-z will be treated by the rorcheim integral methad.
Othis resorence material will be treated as a 2-dimersicral dbject.
Ovolume fraction of lunp in cell wsed to accant for spatial sel f-shielding=1.00000
Ograup res ds res fiss res scat

- el tim .1Bmi
0ar mt=102, 103, 104, 105, 106,107  upchted 10/13/89 63155 tenperature=  975.00
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0 g1 mt=102 10/13/8% 4155 975.00
Oresaraince dita for this nelide prbted . feperatLres
Ovess nuber (a) = 153.592 tenperature(kelvin) = 975.000
Qpotential scatter sigm = 5.277 lenped ncleer density = 9.9999%997%-21
(knn factor (g) = 12700.100 lup dinensian (a-tar) = 4.681201E-01
mer radius = .000000CE+00 dbreoff correction (€)= 3.4X9261E-01
Od\edmrtrmllbetreatedb/them'dmmmteg"alne&nd.
Omess of muckrator-1 = 15.9%5 sigm(per ebsorber atow= 1. 7075970+19
Oroderator-1 will be treated by the rordheim integral methad.
Oress of mudkeratar-2 = 953 sigm(per ebsorber atanw= 1.90514586+19

Omoderator-2 wWill be treated by the rorcheim integral methed.
Othis resorerce material will be treated as a 2-dimrsioral cbject.
Ovolume fraction of lup in cell wsed to accaunt for spatial self-dueld1rg=1 (0000

Ogrop res ax res fiss res scat
12 -1 .GVE?B(I) .00000CE+00 -1 m-m
3 1.541437+00 [O0000CE+H00  1.9685446E-01

% 2.1955%-01 .00000CE+00  9.8105%-1B

15 -3.644E-01  .00000EH0  534172E-05
% 14773606400 .O0000CE+00 4. 14885 -(B
7 1.56GF-01  .00000E«0  -1.4713E-0B
1B 9.65WE-R  .000000E+0  -1.078065%-03
¥ 6XBIE-@ 000000  -8.0RK87%-04
D 1.4082%E-02  .000000E+Q0  3.050602E-0%
2 . .OC000CE+00  _ .0C000CE+00
2 .00000CE+00  .0000OCE+00  .0CODOCE+00
3 -00000CE+00  .000COCE+00 .ammoo
% O0000CE+Q0  .OODOOCE+00 .OCDCOCE+00

S  240MEMB  .O0000EX0  -1.88273E+00
% S.2ZMGENB  .O0000EH0  1.971364E400
T 1ZP%HB  O000EH0  7.40W45E-01

Oacas rescrarce lr\m‘als
(Hsoq:tim 3.8&%-006
-0000CE+00

fission
T 0 e 54 o B 25K -1/em1.45 %% 975.00
S nawlacs p- -1/e-m(1.45) tenperature= E
Orescrence data for this nclide
Omess runber (a) = 2.9 tenperature(kelvin) = 975.000
Qpotential scatter sigm =  10.(R1 luiped nclear darsity = 5.555/1€-06
Qspm factor (g) = 6%8.450 lunp dimersion (a-ber) = 4.681201-01
rmer radius = .(000000CE+00 ch'cul‘f correctian () = 3.4296€-0
Oﬂ\edsormrmll betrmtaib/ﬁerm:helm mteg'al
Omess of mderator-1 15.95 d:sa’bs' atomy= 3.073654926+404
Oncerator-1 will btreatdb/ﬂemdeMIMQ'a
Oness of mxcerator-2 = 237.9%5 stgra(mrdsorhrmo—3mm

Omoderator-2 will be treated by the rorcheim integral method.
Othis resorance material will be treated as a 2-dimersionel dbject.
Ovolure fraction o;xlsurp in cell used to accout for spatial self-shielding=1.00000

Oorap res fiss res scat
1" -2.640697E-(R 00000CE+Q0
12 -2.16641E-01 O00000CE+00  -9.08719%E-(2
B 7.7550657E-04 O0000CE+00  -6.489014E-04
% -2. 1085046401 O00000E+00  -3.45213E+00

O2eess rescrerce integrals

0 resolved

Oebsorption 5. 706306402
fissin -0000CE+00

O et et 1261 vckted 10/13/8 %% 975.00
uranium iv met K

Oresorerce data for this nclice pepersare
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23.05 teperature(kelvin)

Oress rurber (a) = = 975.000

Opotential scatter sigm =  11.500 lutped nclear darsity = 6.915081E-04

&pm factor (9) = 15171.100 luip dimersicn (a-ber) = 4.681201E-01
mer radius = .0000000E+00 dacoff correction (¢) = 3.429261E-01

Othedsa'tnrmll tntrmtaib/ﬂemdmmu'ﬁ:eg'al method.

Ovess of moxderator-1 15.9%5 sigm(per awsorber atan= 2.465810EHR2

Omderator-1 will betreated ﬂ\eru\:he‘m integrat method.

Oness of mockerator-2 sigra(per absorber atam)= 2.65005926+02

Omoderator-2 will be tneate:l 1he rorcheim integral method.
Othis resorerce meterial will be treated as a 2-dirersioral dbject.
Ovolure fraction of lump in cell used to accaunt for spatial self-shieldirg=1.00000
res s res fiss res scat

12 -2.928678400 -1 7454199(!) -6.599E-(2

B QLONE0  -L.6TITTEHD  -2.017245E-01

% ~T.S6105E400  ~4.596R0EH0  -5.108717%-02

rescrarce integrals

0 resolved
Oabsorption 2.0:85E+02
fission 1.
Br%s'mstm;ssoiamt 3 25 f-1/em1.45 RS 975.00
si naxlacs /em(1.45) .
Orescrence data for this nclltpie Sepersture
Qress runber (a) = 24017 tenperature(kelvin) = §75.000
Opotential scatter sigm = 10.95 lutped nuclear dasity = 3. 1674365606
Ospin factor (g) = 450 lup dimersion (aber) = 4.681201E-01
Oimrer radius = . 000000CE+00 darcof f conu:tlm (c) =3.026%1E-01
Othe absorber will betmhadb/ﬂlern'dmm1meg'al
Qmess of moderator-1 15.9%5 sige(per ebsorber atan)= 5.3911008E+04
0mderata‘-1 will be tneatedg the rorcheim integral methd.
of mderator-2 signe(per absorber atam)= 6.0137379E+04

On::h-atcr-z will be treated by the rorcheim integral method.
Othis resornarce material will be treated as a 2-dimersioral dbject.
Ovolure fraction of lutp in cell used to account for spatial sel f-shielding=1.00000
Ograp res as res fiss res scat
1" -1. 72K TE-R J00000CE+Q0  -3.75622-02
12 4. 65182 J00000CE+00  -5.6129%43F-(R
B -5.27458 -2 .00000CE+00  -3.181131E-03
% 337805400 -O0000CE+00  -2.965938-01

ion 3. 933EHR
0 Elméa“ ekt et 12 upckited 10/1/89 278 975.00
uranium- iv mat 90238 taperatures .
Orescrance diata for this nclide
Omess runber (a) = 236.006 tenperature(kalvin) = 975.000
Cmtemal scatter sigm = 10.5%9 tuped nelear dagity = 2.2067729%-02
Ospin factor = &6.57 lup dimrsion (a-bar) = 4.681201E-01
Oirrer radius = .000000CE+00 chmff correction (c) = 3.4X961E-01
Oded:sa't:ermllbemmdtyﬂwemdmmlmeg-al
of moderator-1 5.995 fm(par dbsorber atan)= 7.7379818+00
0mrh~ata-1 will be tnestd b/ the rordheim |rteg‘a
of merator-2 235,041 sign(per absorber atan)= 3.331754E-01

Omh-atzrz will be treatdb/ the rordheim integral methad.
- Othis resorerce material will be trested as a 2-dimersiorsl cbject.
Ovolure fraction o;émp in oell used to mrt for qntval sel f-shielding=1.00000

9 -3.986T -2 mmem 4 omnem
10 1.@7REHD  -1.79E-B 64470
n 973745400  .00000CE+00  -2.691004401
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jr4 ~4.3066873401 -00000CE+Q0  -4.9956¢E+01
B -5.402488+401 -00000CE+Q0  -1.76476E+01

% -1.06521+02 .00000CE+00  -6.050835E+00
OOaces resorarce lnteg-als
Cebsorption 1. 7965&401
fission 5.B81ZE-04

O T e et 1263 013 @57 975.00
ium- iv mat .

ummm data for this nclice ke feperstures

Ovess nutber (a) = 25.012 tenperature(kelvin) = 975.000

Opotential scatter sigm = 10,500 lutped ncleer dasity = 9.99%9%%-21

Ospin factor (g) = 10100.800 lup dimersion (a-ber) = 4.6812201E-01

Oirrer = .0000000E+00 darooff correction (€) = 3.42H5H1E-01

Od'edsaba-mll betreandb/ﬂ\emdmmmm-al
of mderator-1 = 15.9%5 sigm(per ebsorber atam)= 1.7075%5E+19

Ormta-1 will be trested by the rorcheim integral methed.

Oress of moderator-2 = B1 signe(per absorber atam)= 1.831621£+19

Omoderator-2 will be treated by the norcheim integral method.
Othis resorarce material witl be treated as a 2-dimersiorel cbject.
Ovolume fraction of lup in cell wsed to accaut for spatial sel f-shielding=1.00000
res gbs res fiss res scat
N -6.297121E-(2 -1.857015E-06  -7.36806% (B
12 L6R6TE-R  -1.87HE-B  9.70E-B
B LBORE-R  93%7IE-6 1.906106€-B
% 2.2875 -2 1.97000E-06 4. 93L850E-0%
Oexvess resorance integrals

Disoption 299954

ion 8

fission 1.3861%-01

- el time .27 min.

QourZ33 1050 sigo=5+4 resilacs p-3 28k f-1/e-m(1.45) %238  teperatue= 95

Orescrence data for this neli

Qmess runber (a) = B6WT tenperaturelkelvin) = 955.000

Qpotential scatter sigm = 10.80 lunped nclear darsity = 9.9999%7E-21

qun factor (9) = 13130.600 lup dimersion (aber) = 4.6812201E-01
mer redius = ,000000CE+00 dacoff correctian (¢) = 3496101

Ot:hedsa'tarmll be treated by the rorcheim integral method.

Omess of mderator-1 = 15,955 sigme(per dsorber atam)= 1.7075%5E+19

Omoderator-1 will be treated by the rorcheim \fteg'al method.

Omess of mderator-2 =  Z38.061 gra(per gbsorber atom)= 1.8316216E+19

(Omocerator-2 will be treated by the rorcheim integral method,
Othis resorarce material will be treated as a 2-dimersional d: ject.
Ovolure fraction of luap in cell used to accaut for spetial self-dnelchrgﬂ 00000
Ograup res &x res fiss res scat

" 4.3(11]7.{-06 T3HME-B 3. 5468504

12 34B5BE-K  LDEE-DB  1.237E-0

3 4GBE-01  7.58141E-2  -8.99683%-1

% 3.82197%-01 -6.968706%-02 8.535067%-03
Oexpess rescrarce integrals

resol ved

0
fon 8. 556101
fission 9.0E581E+Q0
- elapsed time .27 min.

0 plutaniumZ3?  erdf/b-iv mat 1254 yochited 10/13/89 HTH  taperatues 975.00
Orescrence data for this nelide
Omess ruber (a) = B6.59 tenperature(kelvin) = 975.000
atial scatter sigm =  10.20 lunped nclear dersity = 9.9999%7E-21
Ospin factor (@) = &635.710 lup dimersion (abar) = 4.681220%-01
Oimer radius = 0000000400 dircoff correction (€)= 3.4925%-01
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Od'ednam'uillbetmtdb/tferudieiminm'almﬂm

Omess of moderator-1 = 15.%5 sigm(per asorber atam)= 1.7075%E+19
Onderator-1 will be treated by the rorcheim irtegral method.
Omess of mcerator-2 = 51 sigma(per absorber atan)= 1.8316216E+19

Onocerator-2 will be treated by the rorcheim integral aethod.

Othis resorerce material witl be treated as a 2-dimersiorel dbject.

Ovolure fraction o;éurp in cell used to accart for gpatial self-shielding=1.00000
res scat

% 1LOOUER  1.12730E-0R  -5.65453%-04
Ospess rescrance integrals
resol ved
ion 3. 1972E+R
fissian 1.79267%+2
o;“ %Sadaﬁm 1265 upcted 10/13/89 20 97%5.00
utonium v mat tenperature= .
Orescrance data for this nclide
Qress runber (a) = 7.9 tenperature(kelvin) = 975.000
Qpotertial scatter sigm =  10.5%9 lutped nclear dasity = 9.999597-21
Ospin factor (9) = &H.24 lutp dimersian (a-ber) = 4.6812201€-01
Oirrer radius =, 000000CE+00 chmff correction (€) = 3.42926%-01
Othe absorber will be treated by the norcheim mneg-al
Omess of mderator-1 = 15.%5 ?la(pr gbeorber atan)= 1. 2075%6E+19

Oncderator-1 witl betreatdb/themd\evmlrtqa
Omss of mxderator-2 (153} signa(per dnor{n' atan)= 1.83162165+19
On::batcrz will be treated b/ the rorcheim integral method.
Othis resorerce material will be trested as a 2-dimersioral dbject.
Ovolure fraction of luip in cell used to accaut for spatial self-dﬁeldimﬂ.mn
res gs res fiss res scat
9 ©.1%498%E-06 1 M‘E-(l? 6.5580E-05
63BE-B 2.997E-06 2.5751%-04
LABBHE-O:  2.TEHEE-0VS  45BNE-04
1.76590E-06 2.00045E-(B
1.275%7%-B  7.81999%-06 8.85650%-06

Q0000CE+00 _.OODOOCE+00 00000CE+00
5 1.760600E-R  339FE-06  3.50687E-B
%6 33BPEH0 646110706 43BBE-01

rOS2S
o
g
&

- elgpsed time ~30 min.

0 plutanium ! endf/b-iv mat 1256 ypdated 10/13/89 =% 3 taperatures  975.00
Ogam data for this neclice
Ovess rurber (a) = 2898 tenperature(kelvin) = 975.000

ial scatter sigm = 10.9%9 turped nclear darsity = 9.99%E-21
(ﬁmn factor (9) = 16402.100 lup dimarsion (a-bar) = 4.681220%E-01

mer radius = . 0000COCE+00 darcoff correction (€)= 3.42935%-01
Od'ed:saw'mll betreamdb/ﬂ\erm:helm mhg-al
Oress of moderator-1 5.95 sigme(per ebsorber atan)= 1. UPSREH9

Oncderator-1 will be treatdg.the rorcheim integral methad.

Oress of moderstor-2 sign(per ebsorber atan)= 1.&5162166+19
Onccerator-2 will be treated by the rordheim integral method.

Othis resorerce material will be treated as a 2-dimersicral cbject.
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Ovolune fra:tlcn of lup in cell used to accaurt for sntlal sel f-shielding=1.00000
Ogrovp res fiss res scat

12 1.377(394E-02 1.22056E-02  6.8010E-04

3 -2AWE-02  -2.59KE-R  -1.833407%-B

% T.0653E-2 6. 29HBE-R 1.4B1X8

15 1.80110%€-  1.6WAE-R -4.MIE-0
Oexcess resorerce integrals
0 resol ved
Cabsorption 5.05543E+42

fissin 4.2MYER
elapsed time .3 min

0 pluteniun 2 endf/b-i iv mat 1161 ychated 10/13/% H2  tenperature=  975.00
Orescrance data for this nuclide
Qmess rutber (a) = X0.145 tenperature(kelvin) = 975.000
Opotertial scatter sigm = 10.6% luped nclear dasity = 9.59997E-21
Ospin factor (g) = 6406.710 lWp dimrsion (a-tar) = 4.681207%€-01
Oirner radius = 000000CE+00 anoff corection (c) = 3.4951E-01
Othe absorber will bemmdb/ﬂemdmmmmg'al
Omess of mxerator-1 = 15.955 sigm(per absorber atan)= 1. 70759EH9

01nh'ata‘~1 will be tneate:i b/ the rorcheim integral method.
of moderator-2 (03] signe(per dsorber atom)= 1.83162166419
Om:hrata'-z will be treata:l by the rordheim integral method.
Othis rescrerce material will be treeted as a 2-dimersionat cbject.
Ovolure fraction of luwp in cell used to accant for spatial self-s‘lieldirgﬂ.(nm

Ograup res as res fiss res scat
1 1.7151E-04 L00000CE+00  2.95515&-04
12 1. 36418 L00000CE+00  2.0003XE-(B
3 1.586%E-04 .00000CE+00  4.973/9%-06

% 8.15075E -2 JO000E+Q0 1.5Z777E-(R
15 5.500806E-01 -00000CE+00  5.575308E-13
1% 4 (34 138E-02 L00000CEH00  -3.459574-(B
7 1.550422E-02 .00000CE+00  -1.84834(E-(B

8 1.11256E-R O0000CE+00  -1.430774E-03

Oanas resorerce 1nteg-als
Oebsorption 1. 1124550(5

fission -0000CE+00
(-h:gﬂ 1(5;"29;5042 i lacs 218gp p-3 % 951 975.00

si rewklacs P teperature= B
Orescrence data for this nuclide
(mess nunber (a) = Z8.90 temperatureCkelvin) = 975,000
Qpotential scatter sigm = 9.511 lutped ncleer dersity = 9.999%%-21
lhnn factor (9) = a8 lup dimersion (a-ber) = 4.681220%E-01
mer radius = .0000000E+00 drooff correction (€)= 3495901

Od\edsa'tnrwlll ke treated by the norcheim integral method,
Omess of mderator-1 = 15.955 signe(per ebsorber atam)= 1. 7075519

Onocerator-1 will be tneated the rordheim integral method.
QOmess of mderator-2 51 sign(per abeorber ataw= 1.83162166+19
mm::-—z will be tneatei the rorcheim integral method.
Othis resorerce material will be treated as a 2-dimersiomal dbject.
Ovolure fraction of luip in cell used to accaunt for spatial self-shielding=1.00000
res ds res fiss res scat

3 4 92&7115-01 1.219%E-R  4.9676E-B

% 4 2BXE-01  -1.1066E-R 44174 E-B
Oecess resorarce integrals
0 resolved

ion 1.9847864(2
m 1.07615£+00
- el 32 min.

Oarr t57218@utf-1/e-m0§l1376;32ﬂ( . B3 tenperatues 975.00
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Orescrance data for this m:ligzo

Omass runber () = .0 teanperatureCkelvin) = 975.000
Qpotential scatter sigm = 9.511 luiped ncleer dersity = 9.99999%97-21
Ospin factor (9) = 602 luip dimersion (a-ber) = 4.6812201E-01
Oimer radius = mmrmaoo darooff correction (€)= 3.429251E-01
Othe absorber will be treated by the norcheim integral method.

Omss of mderator-1 = 15.%5 signeper ebsorber atan= 1. 7075%5E+9

Omocerator-1 will be treatai b/ the rorcheim lrtml method.
Qress of moderator-2 sigme(per absorber atan)= 1.8316216E+19
Omoderator-2 will be trmtd b/ the rorcheim irtegral method.
Othis resorerce material will be treated as a 2-dimersioral dbject.
Ovolure fraction of (ump in cell wsed to accaut for spatial sel f-shielding=1.00000
res &s res fiss res scat

gisa*pt' 1 &J15§02
ion .
fission .0000CE+00
Qorin ™ etk 12 \peksted 10/13/89 6 97%5.00
arjun iv mat .
Orescnence dita for this nclide Seperature
Omess runber (a) = 2.18 tenperaturelkelvin) = 9755.000
Gotertial scatter sigm =  10.320 lutped niclear dersity = 9.99999%97-21
(k:ln factor (g) = 551.150 luip dimersion (a-ber) = 4.6812201E-01
rmer radius = .000000CE+00 cbreof f correction (€)= 3.429251E-01
Dtheisa*ta'mll temuaib/ﬂemdmemlmeg'alneﬂui
Qmess of mderator-1 = 15. sigm(per ebsorber atan)= 1. 0759E+19
QOnocerator-1 mllbetrmtd theruthem integral methad.
Oress of moderator-2 sigma(per eworber atam)= 1.83162166+19

Onoderatar-2 will be tmtd the rorcheim integral method.
Othis resorence material will be treated as a 2-dimersioral dbject.
Ovolume fraction of {up in cell wsed to accaut for spatial sel f-shielding=1.00000
Ograup res &= . res fiss res scat
n 2.50&-06 7.08/B1E-06 3.0564&E-04
12 7.0%0E-06  33A51E-06  1.406014E-04
13 2.7ABE-B  1.3B6RAE-06  7.130K1E-04
% 8408 k-2 5.0806Z-B  1.68065%-02
Oexcess resorarce integrals
0 resolved

Osbsorption 6. T3904E+(R2
flsllnm 3%2&401
- elased time min.
- elgsed time .33 min.
1 this xsdm working tape wes created 02/16/%6 at 09:54:35

the title of the parent case is as follows

scale 4.2 - & grap nautran bumip Library

besed on edf-b version 4 data with erdf-b version 5 fission prodicts
carpiled for nrc /2

tape id 321 nutber of nclides &
runber of reutron grogs 2 ruter of ganm grougs 0
first thermal grap 15 logical wnit 4
table of caterts

1/v cross sectiors nomalized to 1.0 at 0.0253 ev id 9%
hydrogen axdf/o-iv mat m/ﬁnmmz yodated 10/ 13/89 id 1001
b-10 1273 218gp 0575 p-3 I3k id 5010
boran-11 c'df/b-w mat 1160 Updated 10/13/89 id 5011
oy 16 erclf fo-iv mt 127% v 3/89 id 016
oygen-16 erdfo-iv mat 127 Upcited 1Q/13/89 id 6
k-8 m=102, 1(B 108,106,106,107  updated 10/ 13/89 id 308



Feb 16 10:06 19%6 File Neme: s3020ucf.out  BBACO0000-01717-0200-00012 REV 01 ATTACHMENT 1 - Page 44

- kr-& m= 102 id 36
sr-%0 mt=12 Updated 10/13/89 ' id 3800
y% m=108 ycated 10/13/89 d 30
wr-9B m= 102 id 40098
% =102 Upchated 10/13/89 id  400%
% m=102 yxsted 10/13/89 id 4005
zircalloy edf/o-iv nat 128 ypcketed 10/13/89 id 4B
% mt=102 upcated 10/13/89 id  410%
mo-%5 m=102 undated 10/13/89 id  420%
tc-9 =102 updated 10/13/8 id  430%
ru-101 m=1R Ypdated 10/13/89 id 410
ru-106 me=108 Uxhted 10/ 3/89 id 44106
rh-108 m=102 Undated 10/ 3/89 id 4518
ME il e H @
= B/ i
pd-108 =102 updated 10/ 13/89 id 46108
silver-109  edffrivmet 113 tpdeted 10/3/59 id 47109
sb-12% m=10e Updated 10/ 13/89 id 51
xe- 31 m=10e, 168, 104,105,106 updeted 10/13/87 id 513
xe-132 m=1e, 1B, 104, 15,105 updated 10/13/89 id 5%
xeari®  edfforiv met 2% upckted 10/3/89 id 515
xe-136 m= 102, 108, 104, 165, 107 id 5413%
cesiunr 33 endf/briv mat 1141 Updated 10/13/89 id 513
cs-B4 m=1R Updated 10/13/89 id 51%
cs-135 m= 102 id B1%
cs-B7 m=1e ydted 10/1T3/89 id 551%7
ber 136 m=102 Updted 10/13/89 id 561%
la-139 =102 uxted 10/13/87 id  571%
ce-4 m= 102 : id 58144
pr-%1 mt=102,108,104,105,106,107  ypdated 10/13/89 id 59141
pr-143 me=102 Upcketed 10/ 13/89 id 59143
rd-143 me=10e ydeted 10/13/89 id g
rd- %5 m=10e Undeted 10/ 3/89 id 60145
rd-147 m=10R updeted 10/ /8 id 60147
147 nr'luz yxdated 10/3/89 id 61147
148 10 id 61148
-7 edf/b—v fissian produrct vpdated 10/13/89 id &147
s 19 m=102, 108,107 updhted 10/13/89 id 62189
s 150 m=102 Yuated 10/13/89 id &150
sm-151 m=102, 188, 104,105,105,107  ypdated 10/13/89 id 62151
sm152 =12, 103 104, 1(5 106,107 updated 10/ 13/89 id &%
er 153 me=102, 108, 104,106,105, 107 upckated 10/ /89 id &1
er154 nt-1C2 1€B 10'0 1G 1(5 107 ypokted 10/ 3/89 id &15
ar155 me=102, 1B, 104,105, 106,107 upisted 10/3/89 id &1%5
gd-155 meAR’ updeted 10/13/89 id &15
w24 1043 sigo5+ resklacs p-3 2Bk f-1/e-m(1.45) id 9254
waniun-ZB  edf/b-iv mat 1261 ydeted 10/ 13/89 id
u-Z36 116 sigo=5+ resxlacs p-3 2Bk f-1/e-m(1.45) id 92236
uaniunrd38  edf/b-iv nat 122 updated 10/ B/89 id
r%uwz? erdf o-iv mat 123 updated 10/ 13/87 id BA37
1060 sigo=5# nesxlacs p-3 28k f-1/e-m(1.45) id %238
mnuer!? erdf/b-iv mat 12% Updated 10/13/89 id %X
pluumlun-aw endf/b-iv mat 1265 Ypdated 10/13/89 id 9640
plutoniun-241  erdif/b-iv mat 1266 yodated 10/13/89 id 1
plutoniun22  edf/b-iv mat 1161 uxated 10/13/89 id M2
an241 1066 sigr5+ newdlacs (2;}%% p-3 2Bk id 9541
an23 1067 218 gp wt f-1/e-m B 3k id 9523
ariund4  edffb-ivmt 1162 updated 10/ B3/89 id 9%

0 tape copy used 0 i/fo’s, ad tack .00
1 X sssssssssss  cHibHHH oo m m Qe m
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XX X dted Y reerereereer m REEERP mm mm
X XX ss ss o d rr ™. -m P P mam mmm
X XX Sss od d . mm m pp P mmmm  mrm

¢ K ss od d rr m m m mp P ™M mmAm mm

2K ol d rreeerereee MM M BEEREER M W

0K ssssssssssss  dd d rroeTORTTTT O OMTS O™ M ARAEEP ™M m o

2 20K ss dd d ™ m mm p mn m

PO - 4 ss dd d rmoom mm p m nm

XX XX ss ss o d ™ m mn p mm m

x xx sssssssssssss  dddbdbdbHH e mrm m p mn mm

0 XX XX sssssssssss  ckbkbbbbbdH o rm m nm m

[sesececenns] aeamannn SSSSSSSSSSS

cikiHH ] aasaceancea SSSSSSSSSSSSs

d d aa & ss ss

d d aa a ss

d d aa -] ss

d dd  gaacacaeacnen

d aceceencncaca

d dd aa <] ss

<] d aa & ss

< | d aa aa ss ss

didbtitit aa ) SSSSSSSSSSSSS

0 bttt aa & SSSSSSSSSSS
0000000 /4 " COLLLECE6666

000000000 /4 1 CEOLELHLEHED /4

(1)) w 2 2 /4 m ] V4 %

00 00 2 // 1" 66 /R ®

00 00 2 /" 1" &6 /4 %9 »

00 00 2 // 1" CELELEOEE666 /4 SRR

00 ()] 2 // 1" CEEEOE0E66666 // KRR

00 (03] 2 /4 n &6 €5 // el

00 04 2 1/ 1 & & // %

® 0 2 / " & &% /" 4

000000000 1/ 1M L N GNP

0 0000000 prrz7r72722277.88 7 mmm [0 Y/} IR
0000000 SHBHHHBH  SHHHHHH

000000000 SHHHHHDH  SHHHBHD

o 00 55 5 HH 2 2

00 (14] 5 55 HH 2

0 00 55 55 HH 2

00 (11) SHHHHH5 BB 2

00 14} S5555555 5555550 2

00 e} 5 % 2

00 Y 5% 5 3 2

0 00 55 %5 55 5 : 2

000000000 S5555HHH  SHHHHHD
0000000 55555555555 55555535355

1

0 CoooCeoCeee asceaecan 1L eeecoeeeeeeee
SSSSSSSSSSSSS  copcocccoacee  camasmmssen L eeeeeececeeeee
ss ss cc cc aa a |l ee
ss cc a8 aa (Ll ee
ss cc aa a |l ee
SSSSSSSSSSSS CC acocpeecececn LU ecceeenee

L

Il

NS
i3S

|



Feb 16 10:06 19% File Name: s3020ucf.out  BBAODO000-01717-0200-00012 REV 01 ATTACHMENT I - Page 46

SSSSSSSSSSSS O acoococeaoen L eceecenee

ss cc aa a Il ee

ss ¢ aa a Il ee

ss ss cc cc aa a (Il ee

SSSSSSSSSSSSS  CODOOLOIOOce  8aa aa UL  eceeeececceee
cooccooeee. &3 a (UL ecceseeecceee
Sekdrik Jeledeick
boinininind program verification informatian —
i ook system: scale versio: 4.2 seleieiek
ik ) deleleirk
Yokdeik dokddok
Sededeeke dededolek
Yedekeivke dleidnk
Tedeleiele creation date:  04/27/%5 debdoke
Wik sJolnkdck
dedcledek i fca/ara Fedcicdole
library: /rautronics/scale/exe
Sedrideke Joledoiok
Wik this ismt a scale configaration control led coce selciiek
deivicick Yeivdekke
jorame:  davis

ok chte of execution: (R/16/%6 doicdeiede
edeiedek deiekeick
dokiek  time of execution: 09:55:27 seledeseie
Srkvedek Yekcdeieke
Sedelriek ohdeick

atOd,saal beboock wileax 15015, 3.00st%, 20gc/mtu burn hich tarp

0 -1q array has 1 ertries.
0 1q array hes 15 ertries.
0 2q array hes 10 entries.
0 3q array has 12 entries.
0 4q array has 9 entries,
0 5q array hes 12 ertries.

Odirect access unit 9mnres 12 blocks of length 704 for cross section mixing.
0 d, sash: baboack wiloox 15x15, 3.00wt%, Xged/mtu bumn high tep
OOgaml preblem @mpnm data block

—_

ige 1/2/3 = planeyoylirder/sphere 2 isn qedrature ordr 8
ian nuaber of 2ores 4 isct order of scatter 3
im rnunber of special intervals 2% ievt MR/.VL/S/Wklach/zlrm 1
bl 0/1/2/3 = veaun/refl/per/vhite 1 iim irrer iteration meximm 2
ibr right boudary cadition 3 ion auter iteration maximm 5
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moc rurber of mixtures 3 1clc -1/0/n-flat res/syopt 0
Ton Tutes of eerg, on Z iflu et ek o 0
ign anergy groups iflu rot always
g nunber of reutron grous /4 mrt -2/-1/0/rnmxnre Xsec prlrt -2
ngg rutber of gawma grogs 0 rdl;ll:h 3
iftg nurber of first thermal grap 5 1pbt 1/0/1='ma/f1 bal. prt 0
0 special optios
ifg O/1 = rorefeidhtirg calaulation 1 im /172 diff. coef. param 0
ign voluretric saurces ( ) 0 idfm /1 = rue/thsuty factors 38* 1
ign  boundary sources (0/rFo/yes) 0 ia O/n=nore/m activities by 20 0
ifn 0/1/2 = irput 33%/34*/use last 53 ial 0/1=are/activities by interval 0
it meocimum time (mirutes) 10 ifct /1=ro/yes er scalirg 0
i1 O/1/2/3ro/xsect/sree/flx--aut 0 ipvt 071/2o/k/alpha perametric sch 0
isx broed gugt:lutes 0 isen auter iteration acceleration 0
ibln activity wnit 0 ritrd berd rebeln peremeter 0
jki 07172 buckling geametry 0
0 weighting data (ifge1)
icon -1/0/1=cel l/zore/region weight -1 ihtf total xsect ppn inbrd gp tables 3
ignf runber of broed grayps Z ek pen g-g or file rurber 4
itp O/10/20/30/40 Wc/e/ac/a 0 nsf table lergth or mex order 4
ip -2/-1/0/rRgted xsect print -2 mscm extra 1-d x-sect positions 0
igp -1/ anisn xsect print -1
0 floating point parameters
s owerall convergerce 1.0000CE-04 dy I/pla ht for tu*hru .0000CE+00
ptc point canvergerce 1.00000E-04 dz ae depth for buckling  .00000E+00
w¥ romalization factor 1.0000CE+00 vsc woid streamirg correction .00000E+00
ev eigenvale gess . v ip=t/2--k/altha 1.0000CE+00
ewn eigarvalue modifier .00C0CE+00 eql ev charge eps for search  1.0000CE-B
bf  bucklirg factor=1.4208R 1.42085+00 res parem nod for seanch  7,50000E-01

QOO0COoOO-

this case will require

agm
53 locatias for mixing

this case has been allocated 200000 locatiors
at 0 d, sas?h: baboock wiloox 15x15, 3.00wt%, 20gxd/imtu bum high terp
Bqarayhas & entries.
YUqarayhas & entries.
15q array has & entries.
chta block 2 (mixirg teble, etc.)

nelides cooe mixing table
on tg identification mixture atam dersity
1 1 6.915086-04
2 100 1 9% 5.5557%-06
3 5010 1 92236 3.16744E-06
4 501 1 92238 2.20677E-(R
5 &% 1 2016 4.5555%-(2
6 6 3 6 2.09710e-2
7 3408 1 34083 1.00000E-20
8 306 1 3405 1.00000E-20
9 38050 1 33050 1.00000E-20
0 TP 1 30080 1.00000E-20
1N 4008 1 420% 1.00000E-20
12 400% 1 40058 1.00000E-20
B 4005 1 4005, 1.00000E-20
% LBe 1 4005 1.00000E-20
5 410% 1 410% 1.0000CE-20
% 6265 1 430% 1.00000E-20
17 309 1 45108 1.00000E-20
B 4101 1 4516 1.00000E-20
9 4106 1. 44101 1.000006-20

extra
xsect id's
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O ~=S00000000

4516
45106
4616
46108
4N
511%
413
41
541%
54136
B3
5513%
5515
55137
56136

GRARSBEHB YR AR NIN LB SENEGROGREESYHYRUN N Y HYNYRNNNENNY
2
B

RRRRELEY

i
B3
3

%8

Ffdddddc;
—3
133
3
B

P

SEIpEY

EEEEEEE

v
=
a0

bk b b o D —h e b e N LN LN TN D d ok D B h D d ek o e o o i D ed e h b b e i d bk =k kD =

B L L S R N TS

e

o

?b:—-—n—-a—n_nd—-a.a_a_-_-_.a_n...d_nd_a_-_n_-a_n_bd_na-a
-

S

i §| U]

5111

3

%'g
n
b

g

:

i

1.00000E-20

i

UNS

1.00000E-20

BRNG

atOd,ssZ' bebeock wilcax 15¢15, 3.00wt%, 20gd/ntu bum high terp

neLtron groLp parameters
mmwleﬁw%mm
bourdhries

bourdari
1 2.000006+07 -6.93147E-01 4.406BIEHD

1

calc

°F

grap
berd

1

right
albech
1.00000E+00

left
albeco
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BARNRNNINNIBZIRARAR IS oo~woniswn
- w ~

RAR2Bom~Nounsruwn—

NOUNIBIBIRAR

6.43400E4 06 4. 409595-01

Ooarstants for p( 3) scatterirg
set set 2

Oargl

1-2.
2-1.
I
4 -6,

GTRE-01 8.8325E-01
OG419E-01  4.520%E-01

activity table

metl ro.

set 3

reection

set 4

0 2
0 3
0 4
0 5
0 6
0 7
0 8
0 9
0 10
0 1
0 12
0 13
0 %
0 15
0 16
0 7
0 18
0 19
0 20
0 2
0 2
0 3
0 -
0 S
0 %
0 7

weights  directios

0 -2.79004E-01
5.0513-(2 -1.97286E-01
5.051FE-R 1.972846-01
0 -6.04419-01
5.55953-02 -5.58410E-01
5.55553-02 -2.31301E-01
5.55%3%-@ 2.31301E-01
5.559%53%-02 5.584106-01
0 -8.5077E-01
5.20&-@ -8.21796E-0
5.2004E-(2 -6.0158%E-01
5.28VE-R -2.2019E-01
5.28uE-(R 2.2019E-01
5.2004E-02 6.0158%-01
5.2004E-02 8.2174E-01
0 -9.83032E-01

4. 3% -9.64143-01
4. .35 -8.17361E-01
45335502 -5.4614%-01
4. 3HFE2 -1.91780E-01
4.3DFE-R 1.9N7E-01
45355 5.4614%-01
4.535%-R 8.17361E-01
4. 3B 9.64143E-0

set 5

6. UZE-R -6.191%-01 -1.7TANE-Q2
.00000E+00

4 36226E-01  1.21611E-(R

LC0000EH00 4.362286-01 -1.21411E-02
3.16837E-01 -8.064356-01 -1.745646-01

sasth: baboock wilook 15x15, 3.00wt%, 20gwclintu bum hich tarp
oconstants

refl direc

QSﬁBBNN¥?83ﬁU$ﬁﬁmoﬂmmmuu

Wt 3 oS
-9.96564E-B
9.9848E-B

0
-3.10450E-(@
-1.2859%-@

1.285G8E- (@
3.1(!»'(5)(25-(2

-4 . 29665E- (2
-3.14537E-2
-1.1512-@
1.15128-@
3.1455%-
4.2%66E-C2
-4 370%E-
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5 -5.58410E-01 4.5DWE-01 2.B714E-01 -7.43201E-01 -6.6800%-(2
6 -2.31301E-01 4.52016E-01 -2.B713E-01 -3.078%E-01  1.61276E-01
7 2.330E-01 4.56E-01 -2.3713-01 3.078%4E-01 -1.61276E-01
8 5.5841(E-01 4.50%E-01 2.BME-01 7.4301E-01 6.68085-02
9 -8.507746-01 -8.57Z0E-R 6.88F-01 -1.9456-01 -4.8685k-01
10 -8. 2178401 -8.5723HE-02 5.4286X-01 -1.916ME-01 -3.4445E-01
11 -6.0158%E-01 -8.57Z36E-@ .0000CE+00 -1.A(B30E-01 3.4424E-01
1 -2.01%E-01 -8.57Z6E-R -5.4286E-01 5. 13643~ 3.442%-01
B 2. 016E-01 -8.57Z5E-0 -5.4286E-01 5.13663E-R -3.442%-01
% 6.0158%-01 -8.577656- .00000E+00 1.4(B30E-01 -3.4445E-01
8.217E-01 -8.57Z5E-R 5.4285E-01 1.9160E-01 3440501
-9.8(5XE-01 4.4552E-01 8.3688%-01 5.00MBE-01 -7.51005€-01
17 -9.60UFE-01 4.4552E-01 7.731B1E-01 4.9108E-01 -6.2643%-01
18 -8.17361E-01 4.45XE-01 3. AE-01 4.1630E-01 1.461E-01

v

1 -5.6UF-01 -4.4550E-01 -3.06E-01 2.7817%E-01  7.36575E-01
0 -1.N7TXE-01 4.450E-01 -7.T31BIE-01 9. 78XE-(R 4. 175401
21 1.AN7E-01 4.452E-01 -7. 7318101 -9.78XE-(R -4. 1724E-01
2 5.46UXE-01 4.45XE-01 -3.2026E-01 -2.7817€-01 -7.367%-01
3 B.1T361E-01 -4.4550E-01 3. 2006E-01 -4.1683E-01 -1.46514E-01
& 9.64UXE-01 4.452E-01 7.73181E-01 -4.990856-01 6. 0%43%-01
1 it radii mid pts 20e ro. aress volures  ders fact  radismod  spec(int)
1 0 1.29551E-(R 1 0 2.1050¢E-B  1.000006+00 0
2 2.N0E-R 4.3%0E-R 1 1.656E-01 9.431&-B 1.00000E+0 0
3 6.07710e-Q@ 8.75100E-02 1 3.818%5E-01 2.M0456-02  1.00000E+00 0
& 1.UAE-01 1.7615E-01 1 7A7EE-01  1.31104-01  1.00000E+00 0
5 2.J%061E-01 2.9%6%E-01 1 1470640 2. 2129%-01 1.000006+00
6 3.887%-01 3.8051%-01 1 2.2245ev0  1.2Z7090E-01 1.
7 4.07BE-O01 4. X%7BIE-01 1 2.5546E+00 9.3042%E-02  1.00000E+00
8 4.621E-01 4.55167E-01 1 2.77850e+00  7.41004E-02 1.00000E+00
9 4.6812%-01 4.6881E-01 2 2. 9100 4. 0TNE-TB 0
10 4.6507E-01 4.7UBIE-O1 2 2.95000E+00 1. 1658802 0
11 4.TUS6E-01 4.7A3IE-01 2 2.9MBIEHD 1.17%6E8E-02 0
12 4. 7705E-01 4.78096E-01 2 GRG0 4. OE-B 0
B 4.BHEO 4.815%-01 3 3.00833:400  2.65258E-02  1.00000E+00
% 48752801 4.99567E-01 3 3.088:400 7.8276%-02 1.000006+00
15 5.12645%-01 5.2490E-01 3 L0 B.2A77E-02 1
16 5.3736X-01 5.41731E-01 3 SEHEHD 2.97627E-02  1.00000E+00
17 5.46100E-01 5.55T%-01 4 3.43156400 5.15631E-02 1.00000E+00
18 5.60%%E-01 5.709006-01 4 350406400 7.15548E-02 1.00000E+00
19 5.8087E-01 5.96175€-01 4 SEOTEHD  1.%4625-01  1.00000E+00
D 6. 14701 6.4575E-0 4 3.80201E400 2.78165E-01- 1.00000E+00
21 6.80B4E-01 7.14313E-01 4 4. 27278e+00  3.07702E-01  1.00000E+00
2 T4ABE01 7.6558-01 4 4, MB4E00  1.468756-01  1.00000E+00
B 7.99%-01 7.8916%-01 4 - 455580400 9.899116€-02 1.00000E+00
% 7.9WIE-01 8.0554&-01 4 5.02115e+00 7.51357%-02 1.00000E+00
5 8.0%E-01 5.11431E40
- elapsed time .00 min,
1 auter inmer 1 - belaxe eigamalue 1 - sarce 1 - scatter 1 - ypscat search time
iter iters " ratio ratio ratio  parameter (min)
1 7 1.9566E-6 1.2(58+00 -2.192650E-01 1,000006+00 3.3366%E-08  .00000E+00 .0000
2 &2 -1.858IE-06 1.B10/E+00 1.08080E-(B -1.7321E-R 2.8086%E-® .00000E+0 .0000
3 377 8.204¢-05 1.2188+00 1.08556E-B 9.41XE-B 1.5B1E-R .00000E+0 07
4 51 -6.508E-07 1.21IE00 3. 0E-04 4547958 2.8765E-(B  .00000E+00 067
S 509 1.882BE-05 1.21627E+0 7.216406-06 1.07Z77%-0B 4.1386546-0¢  .00000E+00 0%67
6 51 -13%7E-6 1.2682+00 1.0515E-6 1.45BK€-04 6.2915€-CG .00000E+00 0167

gptogp imer mfid mx. flix msf mx. scale coarse
iters int., differece int. factor  nesh

1 1 1 1 3.06407%-07 26 1.000006+00
2 2 1 1 3.574%-07 26 1.00000E400
3 3 1 1 3.881E-07 26 1.00000e+00

— b sk
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7 578 15WXE-6 1.21590400 2.13601E-06 2.195/E-05 8.1963E-05  .00000E+00

final monitor

-
OV~
—

OV~

— -
[ =Y
gy
[ =

NRURUNDRBIBIRART
NRURUNNBIBZIRS

lanbda  1.21611E+00 prodictioryabsorption  1.21611E+00

- elq:sed tim . min.

B N N N N N N N T o YW\ WP NS SOV N YUY QIC N SIS Y Y

3.1730CE-07
3. 267307

W

g

&
SNNRNNNNPNNRNRPNNPRPRNNRN

NENNNBNNNIZINBoNN s
~
&

agdar flikan ¥

at 0 d, sasch: bebrock wilcax 15x15, B.Mmmmgmtmp
wolure p'cd ity

01nt zare runber radivs  int. micoint  area

.00000E+00
259N0E-R 4. 340€E-R  1.62798-01
6.07710e-(R 8.7510(E-2 3.818%E-01
1.1626E-01 1. AMBE-01 71784801

ad—l—l
N=2OOVRNOVIHFWN -,

BPIRTR

7. 91801 7.8916E-01

7. 9IE-01 B.06554-01 5.1156+0

8.1396E-01 5. 1131E+0
at 0 d, sasch: beboock wilcax 15x15,

BB DEDNHWWWNNNIN = b b e b el e b
o~
S
g

S OINDINNY

-

flu&
1 gp- 2  gp. 3 4
}eamx-m 130BEHD  1.66737E400 1 GSTREAD

OO =
N—l';

2.1090¢6E-B 3

9.9116E-R
7.5157%-R

1 .KBYE-(E

3.00mt%, Mlluhmhigwtmp

%‘D 3?&!@ 2%615-@ 2’0%&00)

@O7E-01 13D5EH0 1.68XE+00 1.(BB19EH00 157433400 3.(BI99E+00 2.9068E+00 2

9.959%-01
9.999%€-01

PP = e b ol ord od b e b b ed b b b o ok o h ek e ) b



Feb 16 10:06 199 File Neme: s3(20ucf.out  BRACDO000-01717-0200-00012 REV 01  ATTACHMENT 1 - Page 52

o

ﬁSSOQQOmbuNABRNNNB$SQﬁﬁﬁdﬁﬂsomvow»wwugQNNBB36<$

o
-

1.6801%E-01
1.67655E-01
1.66643-01
1.65504€-01
1.660X-01

9.085% -2
9.%&-&
9.10451E-02
9. UBE-(2
9. 194 E-(R
9. 353k
9. 86302
9. 283472
9. 8632
9.50GE-02
9. 532k -R

1.30EEHD
1.2977840
1.286ME40
1.2756e40

1.47186E-01

3.03036E+00
3.019756+00
2.95351EH00
2.96479EH0
2. 936EH0

i

i

B
R

’

28882

IHE
H i

i

2.90478+400
2.565%E+00

2.0786EH0
2.07747E+0
O7L88EH00



Feb 16 10:06 1996 File Nave: s3020ucf.out  BBAODO000-01717-0200-00012 REV 01 ATTACHMENT | - Page 53

:é:
2

O )
-

. e
x

BGBQ‘KG‘#GR":SomwomauNag

RNNNBGﬁﬁ&ﬁﬂdﬁzaomwmm&umag?NNBB35§$ﬁ$G
W

;

9.&715-(2

2;,6?.57!-01
2.68XB4E-01

saurce

@ min.
sumery for zore 1b(guplrclu:hrgs.mforallgu;sm lire B8
scatter

1.4720E-01  4.B117E-01
1.4754(E-01 4.B575-01
1.4MNE-01 4 885E-01
1.4815(E-01 4.847Z%E-01
4. 85333-01
4. 86173-01
4 B715E-01
4 8BU{BE-01
4 852801
4. 5755CE-0V
4 NE-01
4 .808(BE-01

fiss saurce in scatter
Q000CE+00

1.5275%-01
1553301

aut scatter
9.989E-B
6.5055X-(R

9.7263E-0
9.77871E-0

1.2B7E+0
102108400
1.01954£400

3.06431e-B
1.3644&-&
1.5567E-(@
7.4611%6-3B
4.5009%-B
7.186XE-B
7.0608E-B
1AE-R 2. 541 E-0R
2.3606E-@ -2.150%-R
3.67080E-(R -2.663XE-02
5.90627%-@2 -5.616¥€-02
636737-R -6.4027%E-0R
5.65834E-(R -5.465E-12
7.67766€-@R -7.8173%€-02
6.81610E-(B -8.U4BE-B
3.6613%¢-B -4.318%-B
4.06731E-(8 -3.815X-B
4.G362TE-(B -4.5658E-1B
5.6512&-B -6.3116&-B
2. 38755~ -2.504(E-02

7.15B66E-01
7282701

7.65858-01
7.T41956-01
7.757%E-01
7.764T7E-01
7.7511E-01
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.0000CE+00 3.3302E-11 1.06521E-02 2.78215E-(@ 1.07506E-02 1.36800E-(R -1.37768%E-0R
L0000EH)0 3.84463E-11 1.558E-R 6.49%E-2 1.4557%-2 3.787286-( -3.71596-R
L0000(EH00  3.65501E-11 2.0682%-R 2.19015E-01 2.375-02 1.2001E-01 -1.2931%-01
.0000CE+00 1.00673E-11 2.870E-2 1.48197E-01 2.8637%-(02 1.3873%-01 -1.388&€-01
LO000(EH 00 2.94TE-12 2.453%E-R SS5B%E-(R 1.806056-02 7.9787X-( -7.35%&E-R
J00000E+00 2.06444E-12 1.1763%-R 3.7736%k- 7.9868&-5 7.3104%-(R -6.9827%-R
LO000E+00 4.91967E-13 2.49TEE-03 5.5279%-B 1.336056-13 2.03787E-R -1.5217%E-0R
.0000(E+00 1.00000E#00 6.5292F-01 S5.55571E+00 6.52922E-01 9.28144E-01 7.4007%-0R
rt bdy flux  rt leakage Lft flux Lft leskage ren rate iss rate  flut'd™?
1.633:8&-01 1.06%7E-2 1. -01  .00000EH0 2.15356-0B 2.5147E-B  .00000E+00
1.5077E+00 1.1286536-01 1.30%22+00 .000006+00 1.913%-05 1.171178-  .0000CE+00
1.60096E+00 1.445636-01 1.66656E400 .00000E+0D .O000CE+00 1.45446E-2  .000DCE+00
9.99BX-01 8.7/0%E-2 1.B72%+00 .00000E+00 .0000CE+00 6.312%E-0B  .0000CE+00
1.5130400 1.397E-01 1.579%+00 .00000E+00 .Q000CE+00 1.8M4S2E-(B  .000OCE+00
2.9167+00 2.5564E-01 3.02982+00 .00000E+00 .00C0CE+00 1.742206-B  .0DCOCE+00
2.BEH0 1.4354-01 2.9041E+00 0000000  .0000CE+00 1.8T38%-(B  .OO00CE+00
2.066/+00 2.054VIE-R 2.076&E+00  .00000E+00  .COOOCE+Q00 1.9317%E-(B  .0000CE+00
1.962E400 -2.15009-(@ 1.58414+00 .00000E+00 .CO00CE+00 2.67782E-(B  .0O00CE+00
1.454816400 -2.6630E-(R 1.441196+00 .00000E+00  .0D0OCE+00 5.701456-08  .0000CE+0D
1.32806E400 -5.65161E- 1. .00000E+00 .0000CE+00 1.1677%-(R2  .0000CE+00
B.XATE-01 -6.452TE-00 7. 2828601 .000006+Q0  .OOOOCE+00 1.47800E-02  .0OOOCE+00
7.018E-01 5. U5E-R 6. AFE-01  00000E+00  .00000E+00 1.36%48E-(2  .0000CE+00
6.41604E-01 -7.81738E-02 6.01440E-01  .00000E+00  .OOOOCE+00 9.97537%-(03  .Q000CE+00
3.77R1E-01 -8.14481E-(B 3.73485E-01 .000006+00 .QO0OCE+00 2.5%33%-(B  .0000(E+00
2. 1108%-01 4. 31287E-(B 2.088586-01  .0000CE+00  .OOOOCE+00 1.66606E-(B  .000DCE+00
9.B10E- -3.98153-B 9.0847E-R .000006+00 .0000(E+00 2.5%77%&-(B  .O000CE+00
T.N07E-(2 ~4.50CE-B 7.68007E-02 .00000E+00 .00C0CE+00 3.356656-(B  .00C0CE+00
1.47006-01 -6.3116E-(B 1.4388%-01 .000006«00 .0000CE+00 4.06104E-03  .OOOOCE+Q0
4 8050401 -2.25040E-(R 4.6050E-01 .00000E«00  .0000CE+00 1.728(5E-C2  .0000CE+00
1.5220%€-01 -1.3776%-(@ 1.453%-01 .000006+00 .0D00CE+00 1.00277E-G2  .OOOOCE+00
3155601 -3.7198E-2 2.9729'E-01 .00000E«00 .0000CE+00 2.726%E-02  .0000CE+00
9.6AE-01 -1.2813-01 9.B18%-01 .00000E«00 .0000CE+00 9.16/3BE-2  .C0000E+00
7. %205E-01 -1.303E-01 6.4%8X-01 .00000E+00 .0000CE+00 1.0402%E-01  .ODOOCE+Q0
3.00B7%-01 -7.35XE-(2 2.61854-01 .000006400 .0000CE+00 6.04430E-2  .COOOCE+00
1.9286E-01 -6.95275E-(R 1.5575E-01 .00000E+00 .0000CE+00 5.560006-(2  .OO0OCE+00
3. 11063 -1.9217%E-R 1.%-(2 .00000E«(0  .0000CE+00 1.551496-02  .O0O0CE+(00
2. 5585401 TABRE-R 2.3X2%+01  .00000EHD 2.17WE-B 4.96856E-01  .OD000EH0
gap sumery for z2re 2 by grap including sum for all graps in lire 28

fix souce fiss souce in scatter slf scatter ast scatter twmh1 leckage

.0000CE+00  .00000E«00  .000OCE+00  .00000E+00  .OOOOCE+00 .[XIIIEO(I) -5.21541-08
.00000E+00  .0CO00E+Q0  .OOOOCE+00  .OOOOCE+Q0  .0000CE#00  .000CCE+00 -1.4901Z-0B
.00000E+00 .00000E+Q0  .OOOOCE+00  .O0OOCE+00  .OOOOCE+00  .0O00CE00 1.4901Z-08
.0000CE+00  .00000E+00  .000OCE+00  .OO0OCE+Q0  .COCOCE+00  .0O0OCEHD 1.1920%€-07
.0000CE+00  .00000E«00  .0OOOCE+00  .OCO0CE+Q0  .OOQOCE+00  .0000CE+00  1.04308E-07
.0000CE+00  .00000E+Q0  .OOOOCE400  .O000COE+00  .00QOCE+00  .O00OCE+00 -4.8:288¢-08
.0000CE+00  .0C000E+Q0  .ODOOCE+00  .OOOOOE+0  ,Q000CE+00  .OOOOCE+QD -1.85355E-08
.0000CE+00  .O0OCOE+Q0  .COOOCE+00  .OOOOCE+Q0  .0000CE+00  .OODOOE+00  1.1175%E-0B
.0000CE+00 .00000E+00  .OOOOCE+00  .OOOOOE+D  .00OOCE+00  .0000CE+I0 -2.9802%-08
.0000CE+00  .00000E«Q0  .OOOOCE+00  .OODOOE+00  .OOOOOE+00  .OCDOCEXD 9.31323E-10
.0000CE+00  .OOO0CE+00  .OOOOCE+00  .OCOOCE#(D  .ODOOCE+00  .0000CE#0 -1. -09
.0000CE+00  .00000E+00  .OOOOCE+00  .OOOOCEX00  .ODODCE+00  .OOOOCEHDD -4.65651E-09
.00000E+00 .00000E+Q0 .0OOOCE+00  .0OOOCEH00  .ODODCE+00  .OOOOCEHID -4.65661°E-09
.0000CE+00  .OOO0CE#D  .0000CE+00  .OO0OCE+00  .OOQOCE+00  .O000CE+00 -1.11759E-08
.0000CE+00  .0O000E+(0  .0000CE+00  .0OO0OCE+0  .0000CE+00  .OODOOEOD -1. -09

§

L

g

otal flu

CNSNS@oa
2
a8ee

3. 252-0
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-k 2 = BN ONN) =
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1.05%7%E-R

1.3961E400 -5.5161E-02
8.B56E-01 -6.4%73E-@
7.B1E-01 -5.34258-0
6.4380E-01 -7.81738-@
3.78(64-01 -8.14481E-3B
2. 11153-01 -4.31287%&-B
9.531%-12 -3.981%4E-B
7.9B30&-R -4.568x-B
1.471E-01 -6 3116%-B
4.B1Z7ME-01 -2.5040E-(R
1.557E-01 -1.3776€-(R
3.166E-01 -3.71258€E-(R
9.7117%-01 -1.28TE-01
7. 1731E-01 -1.368536E-01
3.0R163E-01 -7.3500E-R
1. 61E-01 -6.93275E-(R
3.16001E-Q2 -1.921%E-QR
2.335401  7.4(B87E-(R

fix sasce fiss source

rt leakage lft by flux

.00000E+00

1.63%8%-01
1.5077+00
1.6029¢E+00
9.590BX-01
1.5130E+00

14548140 -2.680E-02
1.32806+00 -5.65161E-(R
B.X47E-01 -6.49%7E-R
7.01683E-01 -5.3458-2
6.41604€-01 -7.81738-(R
3.7MRIE-01 -8.14481E-(B
2. 1108301 -4.31287E-(8

1.47004E-01 6 3116%-(B
4.8064E-01 -2.5040E-0R
1.52201E-01 -1.3776%-R
3. 155801 -3.71298e-(2
9.6/%-01 -1.2813%-01
7.1420%-01 -1.3836€E-01
3.0037%-01 -7.3546E-R
1.9047%-01 -6.95275E-R
316X -1.9217%-R
2. 35846401 7.40852E-02

grap summery for 2re 3 by grap including sum for a

in scatter slf scatter
0000CE+Q0

.0000CE+00

I

.00000EH0  3.7252%-09

J00000E+00  1.563%5E-07
f1s rate flu("df*z

ion  leskage
1 -6 -2.4B4X-0B
5.04709%-05 -1.78100E-(R
135962E-06 -1. 3280602
1.0285E-06 -4.8414E-04
1.517706-06 5.58B1%-1B
3.19861E-06  1.47317&-(R
3.46606E-06  1.06620E-02
2. NE0NE-06 -5.7T%%-B
1.107478-B  5.6779€-B
8.3325E-04 -8.(BIE-04
1.3141E-B -1.5BE-G
4. 15054E-(5 -4.296%-06
6.01001E-(5 -2.68221E-07
9.71E-(6 2.555%-05
8.736k-(6 -2.(B07E-04
5.40006-b -5.M%B0E-6
2.5853¢-(5 -2.8BVE-06
2. 354855 -2.0287E-06
4. THNE-GB -1. BN E-06
1.96800E-04  1.1861%-05
7.8108%-(6 -2.355%-04
1.8/ 7E-06 -1.73450E-06

5.07928€-(2
3.16611E-@
4 7953
9.238685E- (2
8.9455E-(@
6.5577%-
5.0607E-@2
4.61806E-(2
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-00000EH0D

8387801 6. 496E-(2
7.11882E-01 5.3461E-R
6.56551€-01 -7.8150%-@
3.748X-01 -8.3472%-B
2. M8NE-01 -4.3722€-B
9.35E-(R -3.96358%-B
7.9731E-R 4.5011E-B
1.4897E-01 6.32450e-(B
4. 0089E-01 -2.2X521E-(R
1.567%7%-01 -1.40164E-R
3. 2/%E-01 -3.73083e-
9.90663-01 -1.30913-01
7.37816E-01 -1.3973E-01
3.1291E-01 -7.3157E-@R
2.BESE-01 -6.9254E-2
3.4000e-02 -1.89756E-(R
2.FWSE 6.557E-R

fix sarce fiss source

3.051%&-B 5.22345-R

1. 296640 -5.5161E-2
8285601 -6.4%73-R
7.B136E-01 -5.3658-R
6.4380X-01 -7.81738-(R
3. 7806401 -8.14481E-B
2. 1115%-01 4 3126%x-B
9.531%-02 -3.98154-B
7.9BIE-R -4.566%-B
1.4718E-01 -6.3116%-8
4.81ZME-01 -2.25040E-R
1.557E-01 -1.37768E-@R
3. 169%E-01 -3.712966-@@
9.7117%-01 -1.3513%-0

2. FE01 7.40B5E-@
in scatter slf scatter
L0000CE+00  5.67163-B
74TRIE-(R
6.837E-2

9.61250E-01

3.8848%-B
5.023065E-8

9.6%88E-07
8.89012€-2

ren rate
9.613%E-5

0000CE+00
.Q000CE+Q0
.00000E+00
+00000E+00
-00000E+00
-00000E+00
-0000CE+Q0
.0000CE+00

00000E+00
QO00CE+00

9.61R¢4E-05

7.91044E-04 -1.60063E-1B
8.527E-06 -1.1936%E-(B
4. TH6E-04 4. 37118E-04
4.3991E-06  1.02103E-04
1.37656-06  2.47361E-04
8.27732%-® -8.18214E-(B

fiss rate  fluddo™?

gap sumery for zre 4b/gu.plr|:ll.d|resmfa-allgu;sml1re a8

4%-% 7.&2*-03

1.05321E-(B -9.50628-(2
5.3736-06 -1.3128€-01
3.215266-06 -8.7304E-R2
3766306 -1.3555%-01
1. 46BE-(5 -2.670XE-01
2.553%¢-(6 -1.54017%-01
4.6565E-(B -1.476T1E-QR
9.5M(EBE-G 1
2.10831E-0%
4. 5AT5E-0%
5.94550E-04
8.9826¢-04
1.4785E-B
1.26WUE-B

9.9999%€€-01
9.9597E-01
9.999%€E-01
9.95997-01

9.9977E-01
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NNRD‘RNNNBQSEQ&GSGSSSOQNo«mbuN-Ag BYRUN
~

.0000CE+00
.0000CE+00
.0000CE+00
.C000CE+00  .000Q0E+00
.0000CE+00  .0O00CE+00
rt by flux  rt leskege
1.60565-01 5.511%-10
1.218656400 -5.67621E-08
155758400 -3.72256E-(B
9.6061F-01 -1.04027%-09

.00000E+00
.00000E+00
.00000E+00

8.069%-01
5.2138%€-01
4.1099%%-01
1.36650E-01

9. UUEEEHD
Lft by flux

8.4371e-01
3.4167E-01
3.61002E-01
7.5161E-QR
9.58063+00

Lft leslage
1.631E-01 7.906X€-B
1.2961E400 9.50627E-R
1.57521E400 1.31282-01

7.1188E-01 -5.34261E-2
6.56551E-01 -7.81505€-(2
3. 748E-01 -8.34700€-(B
2. 18AE-01 -4.372%€-B
9.B5ME-R -3.968-B
7.99731-02 -4.59011E-(B
1.89%E-01 -6.3%5€-B
. 8NE-01 -2.2921E-(R
1.4767E-01 -1.40164E-02
3. 2/E-0 -3. 73083
9.906%-01 -1.3913-01
7.3781&-01 -1.3973E-01

3.40010E-2 -1.87705- (@
29546401 6552

in scatter slf scatter
O0000E+00  2.12956E-(2
2.64185€-01
2.78040E-01
1.981%-01

6.51274E-01
4.3561E-01
3.334346-01
1. 164301
9.64465EH0

rén rate
4.5837%-10

4.15T3%-10

aut scatter
2.01801E-2
1.816%-01
2. 715501
2.598¢-01
3.48315e-01
5.9683%E-01

1.39736E-01
7.3159&-2
6.9837%-
1.87708E-02
-6.56803-02
flucds*2
-00000E+00  .0OCOCE+00

1.52960E-02
8.66600E-B

sbeorption  leskege
3.478¥E-B 5.511%E-10
1.4548E-R -5.6762%€-08
1.57087E-(R -3.72236E-08
7.567%€-B -1.06027%-09
4 .6565%-(8 -6.34126-08
75165%-B 2.1128%-08
8.2307%-(B -2.0655%-08
1.46850-(R -3. 1752408
2.48068E-R -4.1%57%-08
3.75521E-(R -5.4378%-08
6.08495-(2 -5.4366%-08
6.43302E-(R -2.0358%¢-08
5.75417E- 3.526%-08
7.8521E-R -1.6682%-08
8.157€-B 2.2881%€-6
4. 600UE-BB  1.Z0TE-B
4.537%E-B 7.5B11E-06
5.0662¢-B 7.175%-06

9.95584€-01
9.9591E-01
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.
L

NRN?NR‘IBB3SQSEKGN=6omvomaum-g BNRN

.0000CE+00 2. MA13E-12
LO000CE+00  2.05444E-12

rt bdy flux  rt L
LEEED 5. SE- T
1. 2186400 -5.67621E-(8

2.1B1E-01 1.250E-G6
9.LTE-R 7.5B1E-06
8.07641E-R 7.17857E-06
1.NE-01  1.206E-B
4.856E-01 4.164091E-(B
1.5737F-01 2.16381E-B

2.1 1. TEHE-0%

- elagsed time .02 min.
Qdirect access unit 9 requires
1 trersport cross section weighting fuction

Py

Bk Shisaew

5.5014-01
4. %6301

(BB
Lft by flux
1. -01

4.1085¢-0
4.08811E-1
8.55E-®
1.6568006+01
Lft \eskage

.00000EH0

4.6120E-01
3.4255%-01
1. 157501
1.0B86E401
ren rate
2. X57E-B
1.RBXE-6

-0000CE+00
2.5ME-BB

8.85287E-(2
8.18845E-(2
2.3357456-0R
1.00290E+00

fiss rate
2.51647E-(B

1.04029€-01
6.06430E-02
5.56005€-(2
1.55146€-R
4.96856E-01

2.00127-06
1.18510e-05
3. 2095%-07
1.7TNE0%
flucds2
-0000CE+00

516 blocks of length 1456 for cross section weightirg.

. &
?.&55&-(2
2.9511%-2
2.72045€-@
1.098XE-(R
1.56300e- @@

A

6
s 2
8.48345E-
8.06478E-02
3304022
4.66204E-R

9.99952E-01
9.997IE-N
9.99597E-01
9.99956E-01
total flux

3. 3830%E-01
2.58.73e+00
3.3813e40
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Ozre gp. 1 gp. 2

-
~N
.

2.055€-01

FAE-B 3. M-(R

9rp- b
1,270
1.0085E+00
9.9%51E-01
9.80154E-01
1.000(112500
op.
9 LZE-O1
9.92637E-01
1.00060E+00
1.01907E+00
o 2
3317565-01
9.557TUE-01
1.00028E+00
1.01106E+00
1.00000EH00

7
2 B0
2. 8345600

op. 7
3. 5E-R

46152
1.9857-0R

8
4.5551E-B
6.90500E-(B

1.9731E-GB
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ms 1.6(&659 -3 1.5895E10 -02 2.466{.;!-{2 1.565(1512 -(R 2.4427&13 -2 4.66204514 -2 2.675}.;2-02
1 4.BIXE-D 5.97XE-B 1.265%-02 1.46655-0 1.19064€-02 ﬂ’m-m 1.861%E-B
2 7.54%-B 8.95X%-B 1.9908E-02 2.18¥E-2 1.55%E-2 2.6275%-R 2.738XE-(B
3 S5.82E-B B.IXSE-B 1.77648-R 2.0000E-R 1.66006E-(2 2.42867E-R 2.56WE-(B
4 1.HE-B 3.4151%E-B 7.21%5%-B 8.1061E-B 6.702%-0B 9.76E-B 1.1105%-B
5 3.31‘117903 4.&331;2-03 1@%{2 1.1&§7)E-(2 9.627;1&-(13 1.40%—(2 1&8’.37&(8
1 8.89%-04 1.017156-B 1.4131%E-(B 5.B1%4E-B 3.0602E-1B 8. -(B g.&STE-OZ
2 1.BHE-B 1.558E-B 2.1219%E-08 7.566%E-B 4.819%E-B 1.2080E-R 4.3%6%-R2
3 1.BAED 1.4B0E-B 1.963B&-B 6.MNFTE-B 4.31AE-B 1.156E-@ 4.0621%-02
4 S.010ME-04 5.753E-0 7.8DB&-06 2.0057%-B 1.768E-B 4.6735%-B 1.6600046-0R
5 7.1B16E-04 B.Z39E-00 1.UINE-(B 4.06164E-B 2.495%-03 6.6875E-B 2.34784E-2
Ozcre S5 ® gp. &7
1 1.606%E-R 1.4943-2 3.2%E-B
2 2.47FE(R 2.3306E-(R 6.4601%E-B
3 2.2800%-02 2.1554E-02 5.9B407%-B
& 9.228-(B 8.5AE-B 2.17007%-1B
5 1.3142%-02 1.22%E-R 3.209%€-13
Qzane volure wvol. fraction
1 6.88L4%-01 3.3075%-01
2 3.17HE-R 1.52068 -2
3 2. 16712E-0 1.04122-01
4 1. 164546400 5.487%-01
5 2.(3141660 1 0000CE+00
- elepsed time
Orequested mmlts dupaell\t skuﬂnphta
pss=0 exec halts after pess
00000000000 m m acaEaeeEA M nm
0000000000000 M m saceeacenAd MM mm
kb b oo © nmm m a8 aa mmm mmm
b b oo o mm m aa M mam
b b oo o m m m aa mm  omam
B oo o m m m nm W m
Hihtib oo o m m m m m mm
[>+] b oo o m mm aa a m m
b b oo o m mm aa a|a m m
tb b oo o m m aa a m mm
Httthitth  ococooooocooo M m aa a m m
0 [ssseceeivsd ©00000C0000 PN m aa a m nm
cebihidd a2PeRaaen w w iiifiiiiiiii SSSSSSHSSSS
kit caceceseema W w iitifiiiiiii  scsssssesssss
..} d aa a8 w w ii ss ss
o d aa | w w ii ss
dd dd aa | w w ii ss
o dd acocoonenceen W w ii SSSSSSSSSSSS
[ | d oxcooeseecRn W w ii SSSSSSSSSSSS
o d aa @ w w ii ss
d d aa & w W i ss
d d aa ;| ww ii ss ss
didibtdit  aa a w iiiiiiiiiili  sssssssssssss
s aa a8 v iiididitiiii SSSSSSSSSSS
0
0000000 2222222222 1Z4 1" CHELO6665 1/
000000000 I/ . m [N /4
w o 2 2 /s m & 1/

fiiiiiiiiiii
fiiiiiiiiiii
14 %

b 2
il 2
ii 2
ii 2
ii 2

ii 2

ii 2

ii 2

ifiiiiiiiiii
ifiiiiiiii

IR CLEELLES
GIITRIFR
9 9 &6
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00 Y] 2
00 4 4) 2
1) )] 2
1)) 0 2
00 o 2
00 Y 2
00 o 2
000000000
0
0000000 e ciad
000000000 999999559999
L) w0 % »
00 0 % %
00 o » b
L0 00 9PHIR
0 0 TR
00 0] ®»
00 1Y %
0 00 9
et csciiccd
: (0000000 KIFHIRFR
0

/! 1" (33
174 1" [
// 1 CEOEEHES
// 1 CERLOEEE06066
// 1" 66 &b
// 1" é6 &
/4 " L] &%
// MM CEOELEEBE666
/! mnm CORLEELL6
SH5HHHD TSI
SHHHHHD T
HH % 55
HH 5 55
B 5 5
SS5HHHHES  THHHEHES
SBHHHHD  THHHIHD
HH % %
HH % %
B 55 % 55 5%
SBHBHHED  SHBHHE5
FHH5HEHS 5355555555
SSSSSSSSSSS AOCTO0O0nOC asaoceamn
SSSSSSSSSSSSS  COCOCOOICON(C SABEGReacnd
ss ss cc c aa ")
=3 cc a )
ss cc aa -]
SSSSSSESSSSS o BEECEEEERINO0
SSSSSSSESSSS  O¢ SEERERERARRCA
ss ¢ a8 =)
s o an ;a
ss s cC < aa "]
SSSSSSSSSSSSS  COrooOoOnOcE A aa
SSSSSSSSSSS ooocooCooee @A )

Lt
LLLLLERLLLLL

progeam verification information
oxle systar:  scale version:

4.2

prograve o008
creation cate:  04/27/5
library: /nautranics/scale/exe

3 3
3
3
B
3
3
B
B3 3
ececeecaneee
eeeeeeceeceee
ce
ee
ee
eeesceece
eeceeeeee
ee
ee
ee
ececeseescsee
€E0eeteeEeee
Seiciciere
Sedesehess
Yook
i
Sedcledete
Teiclekne
weickelek
ok
seleteloke
edon
ok
Seicdolek
Seicdelete
Seletetek

mimn
1mmm
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*dek this isrot a  scale onfiguration catrol led ook boininiaind
Yeivdcieke L
Jeirdnkk H . 3 vekriodeke
jdoreme: cbvis

Wt chte of execution:  (2/16/% . dededoicde
Yedoodoke Wedlek
dokkik  time of execution: 09:55:31 bl
Yeleirieke Jededciek
ik Fokdolnk

1

0 -1q array has 1 entries.

0 Oq array hes 4 entries.

0 q array hes 6 ertries.

0 2 array has 2 entries.

workirg l|braty 7
scratch file 18
rewd Library 1

fproblem descriptio

g---gaumtry (0/1/2/3--irk lrwlslddc/l/qha'e 2
Oizn-runber of zores or material regiors 4
Olw-cmmru teble lergth L
0ibd--shielded cross section edit gotion (/1--no/fyes) 0
Oibr--bordarenko factor edit option (0/1--rofyes) 0
Oissopt--dancoff factor gption 0
Ocorvergence criterion 1.00000E-03

0 3q array
0 4q arvay hes 70 ertries
0 5qarayhas- 70 ertries.
0 6q array has 4 entries.
0 7q array hes 4 ertries
0 8q array hes 4 atries
D e ame:
array ertries.
0 11q array hes 4 ertries.
mxin.g table i rtif
ry mixtue isotope ruther ity new idetifier
1 3 ¥ 2.007E-R
2 3 1001 4, 12E-2 124
3 3 5010  3.81515€-05 2B
4 3 5011 1.5489€-B 204
5 2 4BR 45156 25
6 1 9225 2.28TVE-06 200006
7 1 9223 1.83575%-05 200007
8 1 92% 1.06764E-06 200008
9 1 928 7.299%E-B 200009
10 1 016 1.50611E-C2 20010
1 1 :1) ) 1.1315E-(R 20011
12 1 0B 3.3075%-21 200012
13 1 305 3.305%-21 203
14 1 300 3.3075%-21 200%
15 1 X  3.3053%-21 200015
16 1 %5 330m%-21 200016
17 1 L0058 3.3075%-2 200017
18 1 4009  3.3075%-20 20018
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19 . 1 4005  3.30Mm3%k-21 200019
20 1 410%  3.3073%E-21 200020
2 1 3.30753%€-21 200021
2 1 518 3.30753%-21 200022
3 1 45106 3.30M%-21 2008
2% 1 4101 3.307°3-21 20002%
5 1 4106  3.3073E-21 20005
% 1 46106 3.307%%-21 200006
/g 1 46108 3.307%3-21 200027
..} 1 47100 3.307%3%-21 200028
4 1 5112 3.307%3%-21 2009
3 1 54131 3.30753-21 200050
3 1 5412  3.303%-21 200031
74 1 541%  3.30%-21 2000832
B 1 54136  3.307%3-21 2008
% 1 55134 3.30753-21 200034
» 1 5515 3.30753-21 20055
% 1 55137 3.3073%-21 20036
£ 74 1 56136  3.307%3%-21 200087
3 1 571%  3.3075%-21 200038
» 1 59141 3.30753-21 200009
40 1 43 3307321 200060
41 1 58146 3.30753-21 200041
42 1 601433 3.30753-21 200042
43 1 0145 3.30753-21 200043
& 1 61147 3.3073E-21 200004
&5 1 61148  3.30753%-21 200045
46 1 60147 3.30753E-21 200046
& 1 147 3.3075%-2 200047
48 1 6149  330753-21 200048
& 1 150  3.30/%-21 200069
50 1 62151 3.30753-21 200050
51 1 152  3.307%-21 200061
52 1 6415 3.30753-21 200062
3 1 3158  3.305%-21 200063
54 1 815  330/%-2 200054
55 1 6315  3.30753-21 200055
56 1 4BR  4.428B1E-B 200056
57 1 1001 2.30530E-2 200067
58 1 5010 2.09787E-05 200058
59 1 5011 8.51673-06 200059
(1] 1 518 3.307%%-21 200060
61 1 B57 33075321 200061
& 1 %28 3.307%%-21 200062
8 1 %2y  3.3073%E-21 200063
A 1 X0  3.3073E-2 200064
&6 1 96241 3.3075%-21 200066
é6 1 K22  330753E-21 200066
&7 1 95241 3.30753-21 20057
é8 1 9543 3.3073-21 20048
(-4 1 g 3.307%3-21 200067
ol 1 9%  3307%-2 20070
Ogearetry and material description

tenperature extra xs €0/1--fuel fmod)
6. 3NME-01 6.0700EHR  7.90564-01 ope 0
6.7310E-01  6.50000E+02 ;mm 0

3 . 548625400 0
1 296100400  9.75000EMR  2.3288%-01 0
057 locatias of 200000 available are required to meke a new master oantaining the self-shietded values
Oro nclides in your problem have bordarenko factor data*boremi witl oopy fram logical 12 to logical 1

rurod
=
:

:

E)



SEEEEEERE R R R R

$
A
:

FEEFEEFEEEEEEEEEEFEEFEEEEEEEEFEEEEEFEEEEEFEEEEEEEEEEEEEEEE]

ey
- - -
T Y

-

-—
bk ek e D ek o ok b b e b ok b o b h nd i b md o cnnh md e b b h o ek D bk 3 (0 b e b h b b b b b 00 =2 2 00 =

EBERERAREREERAEREERAEREEAS888888808EEAEECEC8888R888888888888888
RN RRNRNRRNRRNRNRNRRRRNRNRRRNRNRNRNRRSNRNRRN NN N BB RN NN R RN ORNE RN B BN

g88880888868888868689995980868808888688680888856889688886889088888888888
8822 aRREBRakARREaohaRRanaahhaaaphaRRaRahBRaaARRREpRRRARAARREE
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Oy 815 earlH fran log 12 to log 1 bordarerko trigger 0
Ocpy G155 o155 franlag 12 to lag 1 barcbrerko trigger 0
Oocopy 2% w34 1043 sigo= fran log 12 to lag 1 bardhrerko trigger 0
0oy B35 uaniumBs fran log 12 to log 1 bonchrerko trigoer 0
Ooqy  RB6 wB6 1163 sigo= fram lag 12 to log 1 barxhrerko trigger 0
Occopy uaniunrB8  franlag 12 to log 1 badhrerko trigger 0
Oy  BE7 iunrZ37 fran log 12 to log 1 bonchrerko trigger 0
Oy %238 purB8 1050 sigo fram log 12 to log 1 badhrerko trigger 0
Ooqy ®BB39 pluoniur® franlog 12 to log 1 badhrerko trigger 0
Occpy K20 plunium20 framlog 12 to lag 1 bondhrerko trigger 0
Oy 21 pluanium21  fran log 12 to lag 1 baxhrerko trigger 0
Oogy 2 pluoniunr2i2 franlog 12 to log 1 badbrerko trigger 0
oy &1 anw 1056 sigp fran log 12 to log 1 bardbrerko trigoer 0
Oy 523 am23 1057218 franlog 12 to log 1 bordbrerko trigger 0
(1bcp/ 964 ariurdéb fran log 12 to lag 1 badharerko trigger 0

:

scale 4.2 - &7 grap bumnp Llibrary
besed on edf-b version 4 data with endf-b version 5 fission prodicts
capiled for e 1/27/8
last ypchted 916/

L.mpetrie - oml

tape id 4321 nunber of nclides N

rutber of reutron grags ri4 rutber of gane graups 0

first thermal grap 15 logical unit 1

table of canterts

/v cross sections nomelized to 1.0 at 0.053 ev id - 200070
axif/b-iv mat 1265/thrfi00R  updated 10/ 3/89 id 22
axdf/b-iv met 1209/thmi002  updated 10/ 13/89 id 200057
b-10 1273 218ngp 0462375 p-3 23k id 2B
b-10 1273 218gp 04375 p-3 9% id 200068
borar-11 edfb-iv met 1160 ypdated 10/13/89 id 206
bora-11 e b-iv mt 1160 updated 10/13/89 id 200059
oxygen-16 edf/b-iv mt 1275 ypdated 10/13/89 id 201
axygerr16 adfb-iv mt 127 updited 10/ B/89 id 200010
cyger-16 edf b-iv met 1275 udkted 10/13/89 id 20001
kr-83 mt=102, 18,108, 105,106,107  ypchated 10/ 13/89 id 20012
k-8 me=" 102 id 2008
sr-90 (174 Undated 10/13/89 id 20001
' m=AR ypchited 10/13/89 id 200015
5B m= 102 id 200177
% m=12 Wpdated 10/13/89 id 200018
% =10 Updated 10/ 3/89 id 200019
zircalloy edf/o-iv mat 128 yxdeted 10/13/89 id a6
zircalloy axif/b-iv mt 1284 yxhated 10/13/89 id 200066
% =102 Yucated 10/13/89 id 20020
mo-55 =10 yodeted 10/ 3/89 id 200016
P m=0 Updted 10/ 13/87 id 200021
ru-101 mt=10e uxhted 10/13/89 id 2000
w106 m=1R upchted 10/ 3/89 id 20005
rh-18 =R Yudated 10/13/89 id 2002
h-106 m= e id 2008
pt-105 m=10 yodated 10/13/89 id 20006
pd-108 m=1R updated 10/ 3/87 id 20007
sitver-109  edf/b-iv mat 113 ypdated 10/ 3/89 id 20008
12 mt=102 ychted 10/13/87 id 20009
xe-131 m=12, 18, 104,105,106 updated 10/13/8% id 20000
xe-132 mt=102, 168, 10%, 15,106 updated 10/ 3/89 id 200031
xeren-15 axif/fo-iv mat 12% upcated 10/ 13/89 id 2001
xe-136 m= 102, 108, 104, 165, 107 id
cesiumr 33 endf/b-iv met 1141 ypdated 10/ 13/89 id 20000
cs-134 m=102 upchated 10/13/89 id 2003
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cs-135 m= R
cs-137 m=102 updated 10/13/89
ba-136 =102 yuxhbted 10/ 13/89
la- 139 m=102 yuhted 10/13/89
wm nt—';g 1(8192 106,106,106,107  ypoated 10/13/89
pr- TiVey ] (] . (]
pr-143 =102 ydated 10/13/89
nd-13 =10 updated 10/13/89
nd-45 =102 updeted 10/13/89
nd-147 m=10R updated 10/ 13/89
W7 =102 Updated 10/13/89
B e comn
an issian 1
s 49 m=1R, 108, 107 ypdated 10/13/89
an-150 m=1@ Updated 10/ 3/89
sm-151 m=102, 108, 104,165,106,17  yieted 10/13/89
152 m=10, 18, 104,105,106,107  updated 10/13/89
ar?’3 mt=10R, 1(B,104,1(5,105,107  ypckated 10/13/89
e 154 m=102,108,104,1065,105,107  updated 10/13/89
eu-155 m=102, 108, 104,105,106,107  updated 10/ 3/89
gd-155 =1 Uxhted 10/13/89
U234 1043 sigos resxlacs p-3 28k f-1/em(1.45)
umniurZS  edf/b-iv mt 1261 updated 10/13/89

u-236 1163 sigs5+ newxlacs p-3 28k f-1/e-m(1.45)
wanium38  adfb-iv mat 1262 ydated }gﬂ/&?

repuniun-237  ercf/b-iv mat 1263 upchtted
prZ38 1060 sig-5% nexlacs p-3 X3k f-1/e-m(1.45)
plutoniun-Z%  edf/b-iv mat 12% tpriated 1
plutoniun20 endf/b-iv nat 125 uchted 10/ 3/%9
plutoniunr241  endf/b-iv mat 1266 Updated 10/13/89
plutcniur22  endf/b-iv mat 1161 ypdated 10/13/89
a4 1066 sigehié mxln%p{’:z%k
a3 1067 218 gp wt f-1/e-m B &%
ariurds  edfb-ivmt 112 vpdated 10/13/89
0 tape ooy wsed 0 i/0’'s, ad took .00 secords
1 m m i teeeeeeeeeet asEeennen
m m ififiiiiiagg teeeeeeeetet aA330000000
mm m ii tt aa @
mm m ii tt a @
m m m ii tt aa aa
m m m ii tt BAA0ARAAREACA
m m m il tt SERCARRARARER
m m m ii tt | a
m mm il tt e -]
m mm ii tt ) @
m mn diiiiiiiiiii tt . aa
0 m m iifiiifiiiii tt & a;a
ckbbtitiH
ckbbbbHHHH
o 5. |
o] o]
L. d
o d
e .|
[« | d ea -
.| d aa a
d d aa a
cibte  aa e

wv mnmuanm SSSSSSSSSSSSS

EEFEEEEEEELE

H 3
££f§££££££££

tLeeeeeeeeeu
Lieeeeeet
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Wl

il creation date: 04/27/95
Jededeike library:  /reutronics/scale/exe

whikk  this ismot & scale -ccnfig.ratim oontrol led coce
Irileiok joreme:  dhvis

Wik chite of execution: (@/16/9%6

Wik time of execution: (09:55:3

1 entries.

array has
0q array hes 4 entries.
array has

12 entries.
fran the mester L ibrary on logicat 1
fran the working Library on logical 3
fram the workirg Library on logical . 2

to create the new working Library on logical

1 resnence calaulatians have been reqested

option for anpx formetted cross section chta

Oa.l{ut
Othe storage allocated for this case is 200000 words

7 entries.
5 ertries.

0 array hes
0 gmtm 15 entries.
g 4q array hes

gereral informetion concerning cross section Library
tape icentification runber 38

g
4
d
;

scale 4.2 - 27 graup neutron bumip L

ibrary
based on erdf-b version 4 dbta with edf-b version 5 fission prodcts

oin ld for e V2I/®
ast 916/93
L.mpetrie - omt

- work tgpe 4349

xsdm weighted

tape--parent case entitled-- at 0 d, sasch: beboock wileox 15x15,

3.00ut%, 20gwd/mtu bum hich terp

(4] ru:#ics from xsdm tape

adf-iv met 1269/thr002  ypdeted 10/13/89

2 b-%g127321&q:!06375p-3%<

3 boran-11 adf/b-iv met 1140 updated 10/13/89

4  oygerr1s acf/b-iv mat 127 updated 10/13/89

5 zirealloy adf-iv et 1284 updited 10/13/89
0 nrlides fran work tepe

HEBER
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6
7.
8
9
10

"
12

R

15

GRAR BB IR AN IS S S NAGRANSSYH YN BN HIYEEENRURNNNNIZIR

1/v cross sectiors nomalized to 1.0 at 0.0253 ev

hydrogen axf/b-iv mat 126/thmi002  yodated 10/13/89
b-10 1273 218ngp 042375 p-3 293k
boran-11 axdfb-iv mat 1160 Udated 10/13/89
axygerr16 adf/b-iv mt 1275 updated 10/13/89
aygenr16 adf/b-iv mt 127 113/
kr-83 mt=102, 1(8, 18, 106, 105, 107 Updated 10/13/89
kr& me=" 100
sr~%0 =102 updated 10/13/89
y-% mt=102 Updated 10/13/89
r-%B m= 102
r-% mt=10R updated 10/13/80
-5 nt=102 updated 10/13/89
zircalloy fo-iv mat 1206 updated 10/13/89
rb-%% = 10/13/89
mo-%5 me=102 updated 10/13/89
e =102 updated 10/13/89
ru-101 m=12 ypdated 10/13/89
ru-106 me=1 updated 10/13/89
h-18 m=e updated 10/13/89
h-16 m= 102
P 105 m=1@ updated 10/13/89
pd-108 m=10 ypdated 10/13/89
silver-109 erdf/b-iv mt 1P ypdated 10/13/89
sb-124 m=102 v
xe- 131 m=102,108, 104,105,105 ed 10/13/89
xe- 132 m=102, 138, 104,105, 106 ypdated 10/13/89
xenar-135 adf/riv mat ypdated 10/13/89
xe-136 m= 102, 18, 104, 105, 107
cesiur B endfb-iv mat 1941 uated 10/13/89
cs-B4 =12 Upckated 10/13/89
cs-135 m= 102
cs-137 m=102 updated 10/13/89
ba-136 =102 updated 10/13/89
-9 =102 updhted 10/13/89
wm nﬂng 1:]?10’. 106,106,107  ypdated 10/ 13/87
g‘lﬂ m=1e vpdated 10/ 13/89
rd-143 m=10 ypdated 10/13/%9
rd-%45 mt=10e upckted 10/ 13/89
rd-147 =102 upcated 10/T3/89
%7 m=102 Updated 10/13/89
%8 m= 1R
a7 endf v fission prodect ypdated 10/13/89
an 49 =102, 1B, 107 Updated 10/B/%
an150 =102 updted 10/ 13/87
151 m=102,108,104,105,106,107  ypdated 10/13/89
sm152 m=102,108,104,105,106,107/  ypdated 10/13/87
e 153 m=102, 108, 106,105,105,107  updated 10/13/89
e 154 me=102, 108, 104,105, 106,107 updated 10/13/89
ar1ss m=102, 188, 104,105,105, 107 upcted 10/13/89
o155 m=10 Updated 10/13/29
U234 1043 sigo=5+ rewxlacs p-3 2Bk f-1/e-m(1.45)
uaniunZB  exdf/o-iv mat 1261 ypdated 10/13/89
w256 1163 sigo=5 nesilacs p-3 28k f-1/e-m(1.45)
waniunrZ8  edf/b-iv mt 1262 13/
r%'ﬁun-ﬂ acf/o-iv mt 123 Ypdated 10/13/89
p+E38 1050 sigs5+ naxlacs p-3 53k f-1/e-m(1.45)
plutoniun-2¥  erdf/b-iv mat 1266 ybted 10/13/89
plutoniun260 endfb-iv met 125 updated 10/13/89

959
1001
5010
N
a6
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%  plutmiunr2l edf/b-iv et 1266 ypckted 10/13/87 A

&  plutoniunr262 edf/o-iv met 1161 ypdated 10/13/39 . 4
B anrdl 1066 sigrb+ nawxlacs 21 p-3 2Bk 95241
& a3 1057 218 g wt f-1/e-m S 53 95243
N oriundé  edfb-ivmt 112 updated 10/13/89 96204
0 hydrogen erdf/b-iv met 126/thnni02  ypoated 10/13/89 a0 tng-at\.re: a7.60
thermal scatterirg matrix runber Zatatmpa'atweof 0 was selected.
0b-10 1273 218rgp 04375 p-3 28k nagﬁtus a07.60
thermal scattering matrix runber Zatatumnreof .00 was selected.
0 borar11 erdf/b-iv mat 1160 ypckted 10/13/89 tug*ann.z a7.60
thermal scattering matrix runber Zatauslpammof .00 wes selected.
ome v ombiE 8 o g
zi oy ivmt .
data for this nclide Sepersure
Oness runber (a) = 90.43% tenperature(kelvin) = &0.000
Opotential scatter sigm = 6.356 luped nclear dersity = 4.515600€-(2
Ospin factor (9) =  1.0P lup dimrsian (arbar) = 6. 730995901
Oirmer redius = 6,3A500E-01 dareoff correctian (¢) = 1.6806507-01

Othe absorber will be treated by the norcheim integral method.
Othis resorerce material will be treated as a 2-dimrsional dbject.
Ovolume fraction of luip in cell used to accarnt for spatial self ~shielding=1.00000

Ograp res gxs res fiss res scat
8 -1.15675&-0B -00000CE+00  -7.80633%-01
9 ~4 6597~ J00000CE+00  -2.073270E+00

10 -5.9623(E-(2 -00000CE+00  -1.351984E+00
1" -1.76167E-01 .00000CE+00  -7.350731E-01
Osxess resorarce integrals
0 . zresolwdm
Cebsorption G4OCE:
flsTu:n gIIB(D
- elepsed time min.
- elgsed tim .2 min.
1 this xsdm workirg tape wes created 2/16/% at 09:55:3
the title of the parent case is as follaws
)ed'n weighted tape--parent case entitled-- at 0 d, sas?h: beboock wilcox 15x15,
3.00wt%, 20gud/imtu bum high tenp

tgpe id 8570 runter of nclices 0
runber of neutron groys ri4 rurtker of gamma groups 0
first thermal grap il 015 logical umit 4
e

hydrogen edf/fo-iv mat 129/thml002  ypdated 10/13/89 id P4
b-10 1273 218gp K375 p-3 53 id 2B
borar11 erdlfo-iv mt 1140 Updeted 10/13/89 id p.i A
onygen-16 axif/o-iv mat 1275 \pdated 10/13/89 id 0
zircatloy adf/o-iv mat 128 updated 10/13/89 id 26
1/v aross sections normalized to 1.0 at 0.0053 ev id 99
hydrogen adfo-iv nat m/ﬂmﬂtm ypdkted 10/73/89 id 1001
b-10 1273 218gp 052375 p- id 5010
boran-11 m:fﬂrwrmt 1160 updated 10/13/89 id 5011
oxygen-16 axf/o-iv mt 1273 ydated 10/13/89 id 016
aygerr-16 adf/friv mt 12% updated 10/13/89 id ]
kr-8 m=1R, 1(5 108,165,106,107  ypdated 10/13/89 id 308
k-85 m= 162 id 306
sr-%0 nt-1(2 ypdbted 10/ 3/89 id 3300
& m=12 yodated 10/ 3/89 id  X0®
-8 m= 10 id 40008
% m=102 updated 10/13/89 id  400%
r-% m=10R updated 10/ 13/89 id 40055
zircalloy adf/o-iv mat 128 ypedated 10/13/89 id 4@



Feb 16 10:06 1996 File Neme: s30P0ucf.out  BBAOD000D-01717-0200-00012 REV 01 ATTACHMENT I - Page 71

r>-% m=12 ychted 10/13/89 id  410%
mo-% m=12 Yxhted 10/13/89 id 4255
tc-% mt=102 updated 10/13/89 id 430%9
ru-101 =1 Upcated 10/13/87 id 44101
ru-106 m=10 updsted 10/ 13/89 id 4106
h-18 =1 updated 10/13/89 id 4518
rh-105 m= 102 id 4516
pd-106 =10 updated 10/ 13/89 id 46106
pd-108 m=1R Uxdsted 10/13/87 id 46108
silver-109  exdffp-ivmet 119 ypceted 10/13/89 id 47109
sb-124 =10 Updhted 10/ 13/87 id 512
xe-131 =10, 108, 10%, 105,106 ypchted 10/ 3/89 id 54131
xe-132 m=10R, 108, 104,105, 106 Updeted 10/ 13/89 id 5413
xexr-iB  edfriv met 2% upcted 10/3/89 id 541%
xe-136 m= 102, 18, 104, 165, 107 id  S1%
cesium 138 endf/b-iv met 1141 wckted 10/ /89 id 5513
cs- B34 =102 Udated 10/13/89 d 51%
cs- 1% m= 102 id 5515
cs- 37 =102 yxhted 10/13/89 id 551%7
ber 136 m=102 yudated 10/13/89 id  5613%
la-13 m=102 updated 10/13/89 id 57M%
ce- ¥4 me= 102 id 5814
pr-141 m=102,108,104,105,106,107  ypchated 10/ 13/89 id 59141
pr-143 m=102 updated 10/ B3/89 id 5913
nd-143 m=10 Ypdated 10/3/89 id 4013
nd-45 =102 yecated 10/ 13/89 id 0165
nd-147 m=10 Wpdated 10/ 13/89 id &047
147 m=102 Yodated 10/13/89 id 6147
P48 me= 102 id 61148
sm147 adf/b-v fission product ypchated 10/13/89 id &4
sr%9 m=10, 188,107 upckted 10/13/89 id 614
am150 =1 updated 10/73/89 id 6%
w151 mt=1,108,10%,105,106,107  updated 10/ T3/8 id 6151
an152 =102, 108,105, 105,106,107  updated 10/13/89 id 6212
ar13 m=10,108,104,106,106,107  ypdated 10/ 13/80 id &1
e 15 m=12,1(8,104,105,105,107  ypckated 10/13/89 id &1%
15 =1, 108, 104,105,105,107  ypdated 10/ 13/89 id &1%
gd-155 m=10R upcated 10/13/87 id 615
U234 1043 sigo5+ resilacs p-3 28k f-1/e-n(1.45) id 92%
waniunrZ5  edf/b-iv mat 1251 ed 10/ 3/8% id %55
u-236 1163 sigo=5+ resilacs p-3 28k f-1/e-m(1.45) id 9236
waniurZ8  axdf/o-iv et 1262 Updeted 10/ 3/87 id 92238
r%n‘un-m endf/b-iv mat 1263 ypchted 10/ 13/89 id 9357
A28 1050 sig=5+ nesxlacs p-3 D3k f-1/e-m(1.45) id 9238
plutoniunrZ®  erdf/b-iv mat 126 Upckted 10/ 3/89 d %X
plutonium20 erdf/b-iv mat 1256 Uudated 1/ 13/87 id 9620
plutoniun-241  erdfb-iv mat 126 updated 10/ 13/29 id 61
plutoniun-262  endfb-iv mat 1161 updated 10/ 13/39 id a2
a1 1066 sigo nesxlacs p-3 295k id 95241
an23 1057 218 o wt f-1/e-m B 3k id 93
ariundé  edfb-ivmet 11 updeted 1/ 13/89 id 964
0 tape oopy wsed 0 i/o’s, ad taok .00 secorcs
1 xx XX sssssssssss  ddddddddd  rerererrener m m pERRRRP  m
K x didddtttd  rereeeeerer M m RSP mm
o d rr ™ nmm m P [« ]

s ] d ™ mm m pp P m

.+ d ™ m m mpgp P m

ot o FOrTTOORTTIT M M M RSP M

o d rererrOTTTT M M M R

o d rr " m mmp mm
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b S 4 ss o d ™ m mm pp mm mm
XX XX ss ss dd d T m mm p mm wm
xx X< sssssssssssss  chbkbkbdddddd e m m ™m pp mm m
0 K 200 SESSOSSSSSS dw m mr m m m m m
e aoasoEen W wiiifiiiiiiii
bt  sacaceseesa W w 1iiifiiiiiii  sssssssssssss
d  aa | w w il ss ss
d dd aa | w w il ss
d d aa @a w w ii ss
o ol acocacermeeen W w ii SSSSSSSSSSSS
d d oaccecemenen W w ii SSSSSSSSSSSS
o d ae aa w w ii ss
d d aa a w W ii s
o d ae aa ww ii ss ss
[oaseasenvess BN aa wv iifiiiiiiiii
it aa a8 v iifiiiiiiiii SSSSSSSSSSS
0
0000000 1/ 1" LD 1] TP L
000000000 /! m GEEH6 /] TR B
0 w 22 2 // mm () V7 » &
00 0 2 /! n 6 /! 9 » &
00 w0 2 // 1 &6 /4 % » &
00 w 2 /2 1" LD /7 GTTIIIINR  CELLLELL5H
00 w0 2 1/ 1" LD /" TN 66
00 w0 2 // 1" 66 & // » & &6
00 00 2 // 1 &6 &b // » & &
w0 00 2 /4 1" 66 &b // R &6 &b
000000000 174 MMM A6 // GFFINNIIDT  CELLLLELES
0000000 1/ MM [ /4 GITIND LD
0
000000000 G S50 555555555555
[14] 0w w % HH 55 55 HH B 3 3 B
00 wn » » HH 5 55 B 3 k4]
0 o w9 L4 HH 55 55 HH B B
[19] [0 e S5HHEHH5  SH5HHI5 =3 3
(1] 00 RN SS5hSHSE55  SS55555555555 =3 33
00 1 o] * o % HH k<] B
00 (0 1] » HH % 5 HH B B
w 00 9 HH 55 % 55 ) HH 3 5 3 B
000000000 DI
0000000 DI
1
0 L

Leereeeeteu
Lot
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Yedrdedok: ddaloke
Yekoledeke 1$1, H 3 1 Yededdoke
program verification information
beinininid code systan scale version: 4.2 beinininiad
Yedehrioke ekedok
Sedeirieke Yelekdek
Yekdnioke Yelriokk
Yedeledek Yekdokde
Seiciciele creation chte: 04/27/55 boiinind
deelelok Seledodkr
drieieiek 3 3 deictokcie
library: /mautranics/scale/exe
Jeiviokd Jeicdedede
Wkt this ismot a8 scale configuration oontrol led code Seloleick:
delekoiok Yokevekk
etelelek jobrame: davis Yelekeieke
Jededeioke ohrkeirk
Wikt chte of execution: (2/164/9%6 seickeleke
Jehvnkole Tededeiek
Wik time of execution: 09:55:3 debedeicke
Yelvirick Ioiekiris
Fedekrdr delvdelek

at 0 d, secaxd part of sas?h pass to make library
1 entries.

12 etries.
Q@ re:ums 12 blocks of length 7% for cross section mixirg.
at 0d, cr‘t of sas?h pess to meke library

—~goeooooo -
BLELLLEL]
133
3
g

Ogereral prablem description data bl
0 P gereral problen data
ige 1/2/3 = plane/oylinder/sphere 2 isn quedrature order 8
izn runber of zores 4 isct order of scattering 3
im nunber of special intervals 2 jevt QIVZNWWWalez/r/h 1
ibl  /1/2/3 = vaauwnvrefl/perphite 1 iim irrer jteration mexinum 2
ibr right bouxhry cadition 3 ian auter iteration meximm S
mx  ruber of mixtures 3 iclc -1/0/-flat res/ayopt 0
Ton mabes of eerey arags 7 st koime o ;
ign energy iflurt always
mg nuber of neutron gragps {4 -2/-1/0/rwmxnre xsec mrt -2
ngg nutber of gme graps 0 ldl rwll:d\ 1%
iftg nnber of first thermal grap 15 ipbt -1/0/1=mﬂf1 | bal. prt 0
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0 special cptians
ifg 0/1 = mrefweighting calaulation 1 i /172 diff. coef. paran 0
iqn gllmyuretnc sums (0/rFro/yes) g idfm % = rore/density fa:torsb/ 38 g

0/rro/yes) ia = rore/n activities by zone

I'f,nn 172 = irput B‘/Slo*ll.se last 14 iai /f=nore/activities by interval 0
it meximm time (mirutes) 10 ifct W =n/yes scalirg 0
idel 0/1R/3=m/)sect/smelflm--ax 0 ipt /1/2o/k/a parametric srch 0
isx broad 0 isen outer iteration acceleration 0
|gl(?6¢/::}\2n;ydd u-nt g rird berd rebaln parameter 0
j irg geametry

0 weighting dbta (ifg=1)
icon 1/0/1=cell/m'e/rwim weight -1 ihtf total xsect psn inbrd gp tebles 3
ignf rurber of broed grags 3 nsf pen g-g or file nnber 4
itp 0/10/20/30/40 O/c/e/ac/a 0 nsf table lergth or max arcer 6
i -2/-1/0/rrwgted xsect print -2 meom extra 1-d x-sect pesitios 0
igp -1/n enisn xsect print -1

0 floating point perameters
eps overall cowergerce 1.0000CE-04 oy gvria ht for buckting  .00000E+00
ptc point carwergerce 1.0000CE-04 2 ane depth for buckling  2.00000E+(02

romel ization factor 1.011'.!9(1)
eigervalue mdifier

xf

ev eigerwvalie gess .
emn

bf

SO00OoO—

bucklirg factor=1.42082 1. m

" chta block 2 (mixirg teble, etc.)

ot identification

££
g2

1 22
2 B
3
4
5 Xb
6 9%
7 10m
8 301
9 SoM
10 86
1 6
2 308
B3 3606
% 38050
5 30
% 40053
17 400%
1B 4005
19 4BE
D 410%
21 4%
2 3%
3
-
-]

4518

vsc woid streaming correction .00000E+00
ipvt=1/2--k/alpha 1.00000E+00
eql ev cherge eps for search  1.00000E-0B
g rew parem rod for search  7.50000E-01
this case will require 2511 locatiors for mixing
this case has been al located 200000 lccatiors

Y

mixture

—d D e D =l b D md kD od b D e wd b ) LA LN NN

mxirg

extra
atan dersity xsect id's
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0000000

o

JIBARGRAR2BER IR AR ZESENEGRELESYH YR BN LB YNNI

RRLEENES

"'D_
i
[s 4
3
5
3

at 0 d, secad part of sas?h pass to make Llibrary

259 locatians will be used
3q array hes & ertries.
3q array has &8 entries.
¥q array hes 4 entries.
40 array hes 4 entries.
4fqarray has &7 entries.
51q array hes & ertries.

nautran
@ energy lethargy  wei

B N N G e . L YT WUIF W QP AU R VP APIPSUIr QISP U S T U T SO I P S QI QU S Y Y YT I e |

46106
46108
47109
512
54131
41
1%
34136
5513%
551%
55137
5613%
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O =

BNRUNUHNNNIBIRARAR IS oo~ vs

VONOWVIHWN=

RGR=3

1.85000E406  1.687406+00
1.40000E406  1.96611E+00
2.40795e+00

0000(EHD 2.
4.00000E+5 3.218886+00
4.65617E+00
637713400

1.0000CE-05

mixture  order p(l)
by zare by zare

—=WN
W W

Ooarstants for p( 3) scattering
Cargl set 2

OU‘ll-\UJNﬂ

set 1

-2.F00E-01 8.857%E-01
1 8.852%E-01
8.835356-01
4.50U%E-0
-5.5841CE-01 4.5016E-01

activity teble

metl ro.

set 3

reaction

set 4

COO0O0O0COOO0OO0O0OODOOOOOOOOOD

second part of sash pass to meke |ibrary

ueIdvts directios

5.5%%-02 2.3B01E-01
5.55%%-02 5.58410E-01

0 -8.50774E-01
5.2804E-(2 -8.2174E-01
5.284-02 -6.0158%-01
5.284E-0R -2.2019%6E-01

4. SSBEE-R -9.64143E-01
453552 -8.17361E-01
4. BHFE-R -5.46143-01
4.535%-R -1.N7E-01
4. 35 1.91780€E-01
453552 5.461436-01
4. 3355 8.17361E-01
4.5355%-R 9.64143€-01

set 5

6. BIKE-02 6.1691E-01 -1.7I0E-R

2.BNE-01 -7.43201E-01 -6.6008-2

4.520V6E-01 -2.BMFE-0N -3.07844E-01 1.612Z7€-01

refl direc

UARIBNNURNB B ARBFA o N WW

Wt X cos

0
-9.965486-(8
9.96548E-B

-3.1U537E-02
“1.151286-2
1.15128-@
3.14537E-@
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2.31301E-01 4.520UE-01 -2.23M3E-01 3.07844E-01 -1.61276-01
8 5.58410E-01 4.50%E-01 2.371%-01 7.4301E-01 6.60008-(02
9 -8.50774E-01 -8.5725E-2 6.BHNF-01 -1.98456E-01 -4.86835%-01
10 -8.21784E-01 -8.57ZBE-R 5.4286X-01 -1.9160E-01 -3.442656-01
11 -6.01588-01 -8.5725E-(2 .00000E+00 -1.40B30E-01 3.44264€-01
12 -2.2019E-01 -8.57ZBE-(R -5.4286E-01 -5.134F-@  3.44205E-01
B 2. 2019€-01 -8.57Z5E-1R -5.4286E-01 5.1364F-R -3.442%-01
1% 6.01588-01 -8.572%5E- .0000CEH0 1.4(BIE-01 -3.44265-01
15 8.21784E-01 -8.57ZBE-@ 5.4286X-01 1.916%E-01 3.440%-01
16 -9.8(BXE-01 -4.4550E-01 8.368866-01 5.0070BE-01 -7.51005€-01
17 -9.6414%-01 -4.4526-01 7.73181E-01 4.91085E-01 -6.2438-01 ¢
18 -8.17361E-01 -4.49526-01 3.26X-01 4.13AE-01 1.46514-01
19 -5.46183-01 4.4526-01 -3.065E-01 2.7BI1%E-01 7.3657%-01
2 -1.917E-01 4.4952€-01 -7.3181E-01 9.76B%E-@ 4.1756-01

21 1LNTE-01 ~4.4552E-01 -7.73181E-01 -9.7680E-(R -4.1786-01
2 5.661FE-01 -4.495XE-01 -3.26E-01 -2.7817E-01 -7.3667%-01
B B.THIE-01 -4.4952E-01 3. 06XE-01 4.1682E-01 -1.46514-01
& 9.0UFE-01 -4 452E-01 7.7318TE-01 4. 9N083E-01  6.2043%-01
1 it radii mid pts 20re ro. arees volures, dos fact radivssmod  spec(int)
1 0 1 .9760E-R 1 0 4.90881E-B 0
2 3.5658%-® 5.9531E-R 1 2.4836E-01 .47 HAE-R 0
3 7.90657k-R 1.1568€E-01 1 4.9673E-01  5.890B7%E-1R 0
4 1.58115E-01 1.97644E-01 1 9.9ULE-01 9,817 -2 0
5 2.3M7E-01 2.76ME-01 1 1.4900E+00 1.37047-01
6 3.%63(E-01 3.55/5%-01 1 1.988e400  1.7%61%-01
7 3.55B&-01 4.34816€-01 1 AEBAEHD  2.15582%E-01
8 4.735E-01 5.1387E-01 1 SBMCEHD  2.5558-01
9 5.5340%-01 5.7316E-01 1 3.47713EH0  1.4255%-01
10 5.0BKE-01 6.1256E-01 1 JOEH0  1.5217%-01
1N 6.TUSE-01 6.460E-01 2 5 8. 20602
12 6.57E-01 6.654E-0 2 4.1014E400 846405602
13 6.7310E-01 6.958%E-01 3 4229216400  2.06562-01
% 7.2006%-01 7.435506E-01 3 450310 2.19622%-01
15 7.6MBX-01 7.9617%-01 3 4 B1941EH0  2.3328%-01
1% 8.1400E-01 8.62/95€E-01 4 5.11451EH0 5.5 €-01
17 9.NPE-O1 9.6BXE-01 4 5.776X%«0 5.805€-01
18 1.00918E+00 1.106776+00 4 6.34086+00 1. 35731E+00
© 1. 1301956400 4 T.56THEHD  1.59667E400
20 13555400 1.497UEHD 4 8.75B60EH0  1.836036+00
2 1.0 1.6332EH0 4 1.00200E+01  2.07540E+00
2 1.7591E00 1.88750e400 4 11266301 231476400
3 1.968505E400 2.08258E+0 4 1. 2.55412E+00
& 2.989027E+00 2.2778EH0 4 1.3691E+01 2. 79345400
5 23400 2.47306EH0 4 1490546401 3.(B25E+00
& 2.570EH0 2.6688540 4 1.615186:01 3. Z721E+00
&7 2.7658E400 2.8UE1EHD 4 1.73781E+01 175878400
B 2.854E00 2.9120E400 4 1.7591301  1.78571E400
& 2.96100E+00 1.840456+401
- elapsed time .00 min.
1 aster imer 1 - belace elmlt.e‘l-sruee 1 - scatter 1 - yscat search time
iter iters ratio ratio ratio  perameter (min)
1 28 1.0391E-06 1.504E400 2. %756-01 1.00000E400 4.M98E-2  .0000CE+00 0000
2 42 1.0564E-06 1.B684+400 3.5X66E-B 1.474%-R2 3.0040e-@ .00000EH0 067
3 541 437E-06 1.2463400 1.5656%k-(B 1.3B3XE-02 1.2507E-R  .0000CE+Q0 .
4 &2 S5.4531E-05 1.2195E400 5.17B11E-06 5.4 2.6850%-08  .0000CE+00 07
5 721 -6.6006%k-06 1.218318400 1.003%%-06 1.26%E-B 3.05774-04  .00000E+00 067
6 T3 -2355%-06 1.2100%400 1.9604€-(6 1.2027-04 1.8066%-B  .00000E+00

op to grp irer  mid mex. fluc msf mex. scale coarse
iters int. differece int. factor
1 1 1 17 1.975E06 B 9.99%-01 1
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7 807 3.192E-06 1.2179%+00 4.31073E-05 2.13208-06 -6.0780%-06  .0000CE+00

firal mnitor

0 int. zore runber radius
00000E+Q0

BNRRANHNNNIZIRFARAR B oe~Noniruin~

BB/ PUHHNWNNDasaaaaaaaa

3.5587-0@
7.7~
1.581%5€-01

lanbch  1.21804+00
;ela:sadtine (B min.

5. SXRIE-02

2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9
10 10
1 1
12 12
13 3
1% 1%
15 15
6 1%
w 7
B 1B
9 9
2 2
2 2
2 2
3 3
&% A%
5 3
% &
-4

prodctio/absorption  1.234096+00

at 0 d, secod part of sash pass to make library
irt.uid:f?'ét aren

volume

O00000EHD  4.908B1E-IB

1. 47264602
5.%06%-02
9.817%6E-R

prod dersity

NNV, i adanmaaoaaaaaaaaa

2.436XE-05
2. 20605
2.15%5%-05
2.15006E-05
1.485ME-(5
7.95R6E-06

3. 17007
2.0287%E-05
6.3/01&E-07
2.21687E-05
2.8876%-05
4. 5%0E-06
4.95063E-05
5.41915E-05
7.9637%-05
3.50&-06
1.122%-05
3.63%-06
4.08816E-05
3.011&-06
2.6647-05
1.6554&-6
B3

agder flxon 16

BERSFABNrn v IERRRBRYNFAIII[III
BB oRANNEEEEEEEEEEEN RN

POWVIH P WHWWWNNNWWWWAHKWEHNN S 2
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-2
-2
-2
-2
-
-2

gp. %
m-m
363E-R
48211E-(R
SIOE-R B31ME-R 637XE-R

1

SSTTE-R 8116/ 6.1
LOBB71E-02 8.0068%-02 6.1

3

-2 8.0853(E-02 6.115%€E-@2

7E-02 7.WIOGE-

S

HH

aanniainiaininin e aiaiaiaiaia

mmmmmmmmmmmmmmmmmmmmmm

RuaERdeRe e Yakeabakidnbls

CXSE-@ B BVER 6
SHNE-R B4I1E-R 6
DOISAE-(2 8. X43E-R 6.2918%-1R
.SO08E-(2 B.1887E-R 6.

- 8.0872E-02 6.

LOXE-(2 B UGE-R 6.
SBE-©@ 8.09B54ER 6.1

e o
+S522E

1B 2

72&5&413 6.38B1%-B 11&65E-(2 3.8’.17%-(2 18167E-(2 2.&915—(2

[ VUL P U S LRI L U DU .

YNNI

R

11 M MM A M A I e

mmmmmmmmmmmmmm

R mmmmm

muz 1M-& Zm

gp. 2
151602 3.66xe-
-3

8
5

g
:
A
:

-8 11862-02 3.%16e-R
. 7
@ 4

e

. O0B38E:

L00668E-0B 1

m%-m 1

SoorE-
SSE-QR 2.561NE-R 4.E55E-B
DHSE-R 2.55415E-R 4.8582X-B
SAE-02 2.5NE-2 4.800E-B

e
m mmmmmmmmmmmmmm

ARYeEHGEnaREdnag

7777777777777777777111117 MmmMmmEmmammmmmainiaiaicicinicaiainicial

23456789mnnsuﬁmvmnmmazmsmaam1234567a9mnnﬂuﬁwwmvmmaazszﬂaa

v

-2 1.607-R 2.83E-B

dtie .08 min.

-2 2
CBUE-R 2.161Z6-R 3.902%E-B

CBE-2 2.0708E-R 3.633k-B
HBE-R 1.98611E- 3.506¢E-B
8569!-(2 1.91154€E-R 38672-05
ERE-Q 1.7 2.0T7E-B
SBE-R 1.7183E-R 2.850%-B
LOI37E-02 1.70675E-@ 2.860E-1B
L0S57E-2 1.66RE-R 2.834%-B
EE-R  1.6008E-R 2.862%E-B
9%5!5-02 1.6004E- 2.855%-0B

D
R
gee
Lo
88
i

ATEE-(R  2.48597E-R  4.6XHE-B
ATSE-R 2.0468X-(R 4.609T4E-B
3BIZE-R 2.INAE-R 4.49NE-B
IBIE-R 2.352E-R 4. 56%-B
DR2E-R 23UTE-R 43115E-B
ATE-R 2.2501E-R 4.587%-0B
OFNE-R 2.2860E-R 4.53E-B
S05E-R  2.2681-R 4.2561%E-03
LIMSE-R  2.2%11E-BR  4.085%E-B

S1216E-02 2.516436-R  4.758E-B

B 1LBIE01 1.065286E-01 96%445-02 6.10848E-(2 5. 264%E-0R 4.86946E-(2 2&1815—(2 1.5897%%-(@
7.32E-B 6.

om: gp. 17

0
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1fine
0 gp.

=
HNRU?NNQB3E#$ﬁﬁtﬂiﬁﬂaomﬂo~mc~u-§ BNRNRUNNNIBIRFRAR 2B on~wonsuin-

1806096400
1fine grap sumery for zore Zb/gu.ptmltdlras.mforallguplnhre B8

gu.psmayform

fix sarce fiss source

000000
.00000E+00
-00000E+H0
. -00000E+00
.0000CE+00  .00DO0EHO0
. 00000E+00
.0000CE+00  .00DO0EHI0
. .00000E+Q0
.00000E+00  .O00Q0E+00
.00000E+00

-00000E+00
.00000E+00  .00000E+00

L00000E+00

.00000E+0

1,253
1. 2662E-R
5.945-(B
4.455E-B
7.6%10e-04
1.79680E400 -7.5357-(B

in scatter
.0000CE+00
34562604

slf scatter

6.093375—06
7.8203%-0B
1.L01E-R
1.2Z27%E-02
2.0806CE-(2
4.08%E-0
5.410%E-02
5.87010e-(R

5.2%XE-2
4. 0M6E-(R
1.43462%-02
8.4858-01
rén rate
3.3%581E-11

3.3681E-11

1b/gu.plmltd1rus.mforallgn;s1n lire 28

ion  leakage

5. -5 -6.60045E-04
1. 701206-0% -7.645E-(B
9.143%E-6 -1.BBE-R
4,1 %-6 -6.83155%-03
4 9%(5E-06 -1.07265E-02
8.42046E-06 -1.97082E-02
6.1190%-6 -1.20681E-02
3.63752%-(5 -2.42834E-(B
2.97%2k-(6 2.8&4LBE-04
3.59781E-06 1.554E-03
5.49408E-(6 3.51984k-(B
6.036%-06 4.6RIE-B
8.4.666%-(6
1.37530E-0%
1.138006-0%
7.76467E-(6
3.99%E-6
3.5587%-(6
7.13008-6
2.95190E-04
1.2280E-04
3A23%-04
1.627E-B  1.2333%-R
1.68040E-(B 1
9.92%126-0%
1.00662E-(B
3.58375e-04
7.51361E-B
fiss rate

7.61410E-04
-1.5%7%-03
fluds*2

1.18411E-01
9.6B1E-2
4 30061E-R
3.06280E-(2
5.762496-(B
2.22XE+00
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0gp.

—_

muumyummsasasasun:soauom»WNagmmmmuuwmess:amxa

1fire

fix sarce fiss source

rt by flux rt leskage
1. 1954 E-R -8.0%%E-04
8. 9422 -8.64371E-(B
1. 13622601 -1.133%E-2
7.02%45E-R2 -6.96165-(B
1.0632%-01 -1.046202E-2
1.98171E-01 -1.800136-(2

1.79REEH0 -8.18191E-B

for zre 3b[gnp!rdtdlruamfa‘allgn.;sml|m 3

s|f scatter
2.08564E-04
1.4107%€-B
2.73107%-B
2.2878E-(B
4 40145E-(B
1.29%E-@
1.256855e-(R
9.2007%E-B
6.35126-B

in scatter

-0000CE+00
2.66507E-05
1.4357CE-04

2.79114E-04
6.01541E-04

1.4720E-01 -2.42E34E-B

7.6%1E-04
1. 79680400 -7.5357%-B

Qi scatter
1.5597%-04
1.0122%-8
8.633k-0%

5.452VE-06

gro.p sumery
0 gp. fix soaurce fiss saurce in scatter sif scatter out scatter

in  leskage

-06 ~1.49046E-04
35879E -5 -9, 956E-0%
FBE-(5 -7.FPNE-0%
.30011E-(6 -3.01311E-06
LG0062E-(6  3.0684E-0%
TOWSE-(B  8.06955%E-04
2.6806E-6 5.7276/K-04
2.2006%-(6 -3.4877%-04
7.6481E-(6 3. 1556E-04
5 91964E-(6 -5.5551%-06
8.%¢6E-(5 -9.049E-06
5.65611E-05 -6.73%%-06
6.3145E-06 -3. 219NE-05
8.60956E-06 -2.9500%€-06
6.3311E-06 -1. UBE-6
3.8830E-05 -4, 173XE-06
1.8973%4€-06 -1.1117IE-06
1.7471E-05 -2.1537%-06
3.415026-05 -8.7352%-07
1.37364E-(5 -5. WOE-07
5.5380E-06 -1.638E-(5
1.38%5€6-06 -1.27%-05
6.1B3E-06 -1.1958%-04
6.96707€-05 -1.0627%-04
4. (B3&E-6 2.4
3.985622-06 -4.5709%-06
1.38M00e-(6  2.00606E-05
6.63065E-0% -6.50410E-0%
fiss rate  flutdo*2
L00000E+Q0  1.507M1%E-06
.00000E+Q0  1.0785E-05
-00000E«0 1. 515X
00000640  7.38470E-05
8.60640E-06
1.0166E-05
8. 5(BE-05
5.2B&E-05
4.57TTTE-06

NN

ebsorption

balace
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i
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JARFARAR 2B om~woviswn

ENRNNNNNstﬂﬁﬁﬁdﬁZ'aoaﬂomaum-g BNRUNRUNNNIS

1.886887E-01
2.14967-01
1. 26456-01
1.655E-01
1.8012E-01
8.32E-(R
1.38055€-(R
1.0281E-(B

rt bdy flux

9. 39622 -7.17055E-07
1.1961%-01 -8.7268658-07
7.407E-02 -5.85581E-07
1. 1142901 -1.06683E-06
2.006E-01 -1.9095%-06
2.(B58GE-01 -2.4578%-06
1.48%0E-01 -1.85387-07
1.511X-01 3.7362E-06
1.65290e-01  1.05%E-05
9.GE-02 7.0047X-07
6. 1097302 -7.44237E-08
5.277&-R -6.2995E-0
4.86115E-0R -2.06207%-07
2.022%-R 2.37TWE-06
1.59001E-(R 1.845%E-06
7.00551€-03  1.26998€-06
6.0063%E-B 3.80411E-06
1.11514E-02 7.1877%-06
366002 8.2783E-06

2. B0 1.54-07
1. 783066400  3.77761E-(B

J00000E+00  9.68626E+400
rt leakage Lft bdy flux
1.550E-R 6.64057%-08 1.

6.47514E-03  2.438%¢-01
2.54748E-01
1.75681E-01
AR TE-0
1.190%EH0
1.565156+00

1.57541E+00

eakage
7E-R -1.1IE-B
9.0733x-02 -1.2756-(R
-1.66027E-R
-1.06552-
-1.61860E-(R
-2.94765E-(R
-1. 7% 1E-R
-3.56854E-(B
9.47567E-04
2.3730k-B
5.425%€-B
6.3190E-B
5.6563¢-B
8.1077%¢-1B
1.582416-B

1.2Z750E-02
1.660ME-QR
1.05%¢E-02
1.6167%-02

1. 79602
3.66836-18
2. Z%U?E 2 -9.43830E-04
3.38081E-(@ -2.37257%E-B
5.4517E-(R -5.42028%-B
5.81387%-R -6.31INE-B
5.24317%-@ -5.601E-B
7.2045e-(R -8.10796€-33
7.6678%E-(B -1.580-B
4307Z€-B -7.6/9TE-04
4. 21673E-(B -4.JTXE-04
4.7T1NEE-(B -5. 93804

1.
1.
7.
5.
8
8.
1

Lt

6.0761E-(B -7.785%-04 9

2.50%E-R -2.7136E-B
1.43/0E-R -1.56%E-B
4.06630E-(R -4.466%-B
1.435X-01 -1.819¢E-02
1.62198-01 -1.8661CE-Q2
9370~ -9.07487E-B
8.65731E-R -7.141%-B
2A4GFE-R -1.476E-03

9.1851E-B
23UE-B
1.5356E-(B
2.333106-B
3.10847E-(B
3.7615%E-B
1.61008€-2
9.53%7-B
2.66531E-(@
93ME-R
1.08853E-01
63741E-R
5.87701E-R
1.6597E-@
4.98131E-01 1. 1997%-(R

ion  leskage
3.581156-(B -6.64B7E-08
1.5505€-(2 -7.1709%-07

.MM 1.

1.00002E+00
9.99991E-01
1.00000E+00
9.99991E-01

0000REHD

9.99955€-01
9.99921E-01
9.95688-01

000
2839983%

i

9.958BIE-

i
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6.UDE-04 4.800E-B 5.7XXE-B 3.4278%%-B

10846803
7.4560%-04
7.6734-04

9
ﬁ‘l&‘.ﬁ-ﬂ!}
1. 7850%-05
1. 12149E-1B

5.31306e-(8  5.8135CE-0B

11460060 2.32326€-01

2.90586-(B
2.37863E-B
2.40280e-(B
. 12
8. -0%
1.55830E-(B
1.2150€-B
6.77567E-04
7.05108€-04

X

o e
8.5175E-04
5.60202E-04
3.85%E-04
3.97&&a -06
arp.

6. 17261E-
5.53567E-2
5.14800E-(R
3.45521E-(R
3.54101E-@

4. 9%%-B
3.8565%-B
2.82MEE-B
.87
13
7. -04
1.4019%-B
1.0860e-(B
6.01603E-0%
6.5%E-0%
2t
1. -04

3.4334E-04 8.

2. T8 E-04
1.56E-04
1.3340%E-04

6.1ME-B 4. UTIE-B
6.90ME-B 4.351%-0
4. 3067-B 3.39&-B
4.575‘17?4&(3 3.379%—03
9 -0 ?1"395-04
1.636456-B  6.550%-04
1.480156-(B  3.7160e-04
6.3650E-00  3.1136%-04
6.TBINE-04 3. US04

4]
2673l 5
-04 3.4685%E-0B
3.2765%-B
1.16177%-B
1.Z720%-B

2.14750E-B
1.8B84X-B
1.7955%%-B
1.796XE-B
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[~f=J=2 X~]ofolafafoYoyayayaYaPol

ss cc aa a ee
SSSSSSSSSSSS €C sascacecacena. L eceeecnee
cc aococeceanaa UL eeeceeece
sS ¢c a a ee
ss cC @ a ee
sS s cc c | a ee
COOCOCCOOCCeC 8 aa  LLLLLLLLLLLLL  eeceesceeecee
cococcococe . @ aa LLLLLULLLLLLL  eceeceeeeence
dekeieioke Jelviciek
program verification informatian
el code systam: scale version: - 4.2 beiaisiaia
Yedoinkke Yekednieke
edededok ededoiok
sedeieiok Jededdnke
Frdoiednk Yook
Fedeledee creation date:  04/27/55 Nelelelk
* dedeokek Velededrk
Yedriokk 3| 3 elededok
library: /neutronics/scale/exe
dedekedk Yekedehrke
wwokk  this isrot a  scale configuration control led code ek
Sedeiedoe eledeiek
deicieok jorame: davis dedeicieke
deiededeke Wehekchk
Wik chte of executions (R/14/%6 b
defedeiok ek
ikl time of execution: 09:55:37 ek
fededokk Jedededrie
dedeieick ik
-1q arrey hes 1 entries.
Oq array hes 1 entries.
Oq array hes 1 entries.
1q array hes 1 entries.
1q array hes 1 entries.
1q arrey has 1 entries.
1q array has 1 entries.
1q array hes 1 entries.
1q array hes 1 entries.
2q array hes 1 emtries.
* core allocated to array-chta (by -198 or default) was 200000 words. *
* broed 3-grap flux weighting factors *
therm= 5135
res = X373
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rot present in prior origen Li
1cross sectias, availeble fram a;';( (romelized to themal flux), bars

fast

0 wser regested (see jacd) that all nclide trarsitions available from anpx data be ydhted,
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41090 tot-cap 3. 13074401
420950 to 420960 3.20135E+01
420950 tot- 3. 201356401
430990 to 45115
430550 to 431000 7.36808E+01
430590 tot-cp  7.348536+01
441010 to 441020 2. 204SKEH01
441010 tot-cap  2.2UKEH1
441060 to 441070 6.80B40E-01
441060 tot-cap  6.80B40E-01
451080 to 451020 1.6335%E-B
451080 to 451060 3.16604E+R
451(B0 tot-cap  3.16606EHR
4510650 to 451060 7.55330EHB

451050 tot- 7.555EHB
481050 to 461060 2.77114E+01
481050 tot- 2.7V

471090 tot- 3.B314EHR
511220 to 511 1.00B54E+01
5112240 tot- 1.00B54E+01
541310 to 541300 4.60710E-(R
541310 to 54190 9.63355€-06
541310 to 541320 2.22180E+02
541310 to 531310 2.8467%€-6
541310 to 10010 2.8467%€-6
541310 to 531300 3.8635%-07
541310 to 10020 3.86352-07
541310 to 531290 3.9616656-07
541310 to 1080 3.961&5€-07
541310 to 521280 1.32134E-(B
541310 to 20040 1.32134E-(6
541310 tot- 222226+ 2
541320 to 541310 7.445%-B
541320 to 541300 1.57851E-B
541320 to 541330 7.6751CE-01
541320 to 531320 5.73290E-06
54130 to 10010 5.73290E-05
541320 to 531310 2.3875E-07

541350 to 541 1454516405
541350 tot- 1454516406
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541360 to 531350
541360 to 10020
341360 to 531340
541360 to. 10080
541350 to 521330
541360 to 20040
541360 tot-
551330 to 551
551330 to 551340 8.49278e+01
551330 to 541330 6.64118-04
551330 to 10010 6.64118E-04
551330 to 531300 1.01880E-(6
551330 o 20040 1.01880E-(6

B

&
* t
R2IIRRRE

551330 tot- 8.45B456+01
551340 to 551 1. 16499E+R
551340 tot- 1. 1649962
551350 to 551 1.76NE+01
551350 tot- 1.76NE+01
551370 to 551 1.8%%556-01
551370 tot-c?m 1.8%556-01
561340 to 561, 7.404E-01
561340 tot-cap  7.40243E-01
57130 to 5714500 7.238626+00
57130 tot-cap  7.23856+0
581440 to 581450 1.07327«00
581440 tot-cap  1.073Z7E+0
501410 to 591400 4.272006-(B
591410 to 5913%0 1. -06

591410 to 581410 3.5%57%-B
591410 to 10020 1.08842%-6
591410 to 581390 1.14145€-06
591410 to 10080 1.14145€E-05
591410 to 57130 1.10257E-08
591410 to 200B0 1.10257E-08
591410 to 571380 3.648%%E-(6
591410 tot-cep  1.056T3E+01
591430 to 591440 B8.6561E+01
5430 tot-cop  8.6261E+01
601430 to 601420 6.54806€-2
601430 to (01410 6.67121E-05
601430 to 58130 1.50456-06
601430 to 20060 4.1913E-04
601430 to 591420 2.79556E-06
601430 o 10010 2.902%E-G6
601430 to 601640 1.92236E+2
601430 to 591430 2.971E-B
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601450 to 581410 6. 15051E-06
601450 to 20040 1.55137E-0%
601450 to 591440 1.55558E-06
601450 to 10010 1.04520E-(6
601450 to 6014E0 6.65327E+01
601450 to 591450 9.8T3E-06
601450 to 10020 9.61787-07
601450 to 591430 1.5%627-06
601450 to 10080 1.5%627-06
601450 to 581430 3.0B7VE-09
01450 to (B0 3.0B7VE-07
601450 to 581420  1.4800KE-0%
601450 tot-cap  6.66TE0N
601470 to 601480 151802
601470 tot-cep  1.5180PEHR
611470 to 611460 2.29508-(@
611470 to 611450 7. 16100E-(5
611470 to S9NG30 6.416RE-06
611470 to 20040 5.95075E-(5
611470 to 601440 B.7997E-06
61470 to 10010 2.01743-06
611470 to 611480 4. SBIEHR
611670 to 601470 1.797BE-(6
611470 to 10020 66046505
611470 to 601450 2.4BEE-06
611470 to 1080 2.4SBEE-06
611470 to 9SO 3. 7UFRE-09
611470 to 20(B0 3.745R3E-09
611470 to 59140 5. X50PE-(B
611470 tot-cap 4. IBAIEHR
611480 to 611660 1.05385E+04
611480 tot-cap  1.0BHE
621470 to 621460 5. 58FE-(2
621470 to 621450 5.391(BE-(B
621470 to 601630 4.B05YE-(5
QUMD o DN 9.6T6E-0
621470 to 611460 1.0BEBLE-0%
6470 to 10010 1.57BE-0
621470 to 621430 1.BAITENDR
621470 t 611470 1357E-04
621470 to 10020 9.0557%-(6
621470 to 611450 9.7003E-(6
621470 to 1080 9700306
621470 to 601450 4. LEBAE-06
G470 to B0 b .LGSHE-06
621470 to 601640 B.995(5E-04

tot- 4 LUNERDL
621500 to 621510 1.1837IEHR
621500 tot- 1.18NER
621510 to 621 1.13863€-01

621510 to 621490 1.0VI17%E-04
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621510 to 601470 1.150ME-(6
621510 to 0040 9.0507%-(6
621510 to 611500 1.38456-05
621510 to 10010 1.08487E-G6
621510 to 621520 4.75106E4B
621510 to 611510 1.000286-G6
621510 to 1000 5.38656E-07
621510 to 611490 9.797E-07
621510 to 10080 9.7897E-07
621510 to 601450 1.00853E-09
621510 to  20B0 1.00853E-09
621510 to 601480  7.596E-(b6
621510 tot- 4.75117E4B
621520 to 621510 1.35406E-(R
621520 to 621500 9.146%E-B
621520 to 601480 2.04655E-05
6215200 to 20040 8.5(B1%-06
621520 to 611510 5.8601E-07
621520 to 10010 1.73075€-06
621520 to 621530 6.2205E1R
621520 to 611520 1.53744E-06

631530 to 631510 1.9638%-6
631530 to 611490 3.38063E-(6
631530 to 20040 4.75642E-04
631530 to &2150 5.5W3E-06
631530 to 10010 4.7%E-G
631530 to 631540 5.2613E+R2
631530 to 621530 4.53553E-06
631330 to 10020 3.6B61E-06
631530 to 621510 8.1208E-07
631530 to 1080 8.1208%-07
631530 to 611510 1.85602€-08
631530 to 20080 1.865602-08
631530 to 611500 4.41636E-04
631330 tot- 5. 26149642
631540 to 631 2.1037E-2
631340 to 631520 7.5RWE-056
631540 to 611500 7.331E-11

631540 to 611520 1.1&57E-08
631540 to 20030 1.18657E-08
631540 to 611510 5.64502-04
631540 tot- 9.65344E+ R
631350 to 631 1.76T%-R
631550 to 631530 4.8354-0
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631550 to 611510 1.30274E-06
63150 to 20060 6.4120BE-05
63150 to 621540 2.63B64E-05
631550 to 10010 5.557106-06
63150 to 631560 2.46M9EHB
63150 to 621560 4.27468E-06
63150 to 10020 1.3B32E-06
63150 to 621530 4.479GHE-07
63150 to 1000 4.47964E-07
63150 to 611530 1.015336-10
63150 o 200 1.01533E-10
631550 to 611520 5.1095€-06

631550 tot- 2.4821EHB
641550 to 641 1.65647E4 0%
641550 tot- 1.65647E4 0%
922340 to 4.5226-B

922350 fission  3.36685E+00
92230 rursigf  8.8(026E+0
922340 to 6.55656-06
922340 to 922350 1.54966E+XR
922340 to 241 22835570
9223540 tot- 1.58337E4 2
922350 to 2.0808k-02
922350 fission  3.4527LEHRR
922350 nu-sigf  8.35006EHR
922350 to 1.951€-6
922350 to 9260 7.T9041E+01
922350 to 922351 6.49553E-R

92750 tot- 4. 3195 @
t 2.3B7IE-02

3
to 922340 3.07005E-0%
to 2870 6.53625+01
92360 to 922361 2.4%6EH0
92360 tot- 6.68208E+01
922380 to 4 .60Z5E-R
fission  7.16463E-01
922380 rursigf  2.0D39%E+0
to 92560 2.97346E-04
to 92250 6.8567835EH0
922380 tot- 7.6061E400
932370 to 10488802
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IR0 to T30 1.50685E-08
NZH0 to MH00 4.90677EHR
H230 tot- 13549548
942400 to 4.1987E-B
HA00 fission 459747640
0200 rursigf 1.436408401
200 to HI3B0 4.09730E-(6
200 to H2410 1.9%11EB
HA00 tot-cap  1.93NEHB
2410 to M400 5.38011E-(2
X210 fission  B.9EEHR
HA10 rusigf  2.6R17E+B
H210 to N0 8.7670%-(6
NA10 to M40 2.9573EHR

HA2 tot- 2.65480EHR
92410 fission  1.0818EH01
95210 rursigf  3.47ABEH01
952410 to 952420 9.7906EHR
BA10 tot-cp  9.85887EHR
952430 fission  2.60B40EHD

944D tot .
Othe reaction 50100 to 30070 wes rot wsed,
Othe reaction 50100 to mbmrotw;i‘,
Othe reaction 50110 to mtmmtw;‘,
Othe resction 50100 to 40100 wes rot weed,

50100 is not in library., (in subr pool)
g) L ?ray subr pml)
is not in i ., Cin
. L ?ray sbr le
is ot in Ui ., (in )
0 n lib poo
is not in library., (in subr pool)
ibrary nunber 3

is not in library., (in subr pool)
is not in library., (in subr pool)
. library fissile nelides are

with rew fissicn yield data.
922341 is rot in library., (in subr pool)
92251 is rot in library., (in subr pool)
wed. library fissile nclides are

with rew :isim yi.lald chta, -
922361 is rot in library., (in )
wed. Library fissile niclics are @

with new fission yield chta.

932371 is mot in Library., (in suor pool)
wed. library fissile nclides are

]
=l G

7
§
9
’
gg
i
BB
43
11
i
i

Othe fissin trarsitios for 22340 were
94410 HZX0
Ouse substitute nuclide in block 8 data.
Othe reaction 922340 to 922341 was
Othe reaction to 922351 was
Othe fissian trarsitios for

X410
Ouwse substitute nelide in block 8
Othe reection to 922361 was rot
Othe fissin trarsitiors for

9422410
Ouse sthstitute nuclide in block 8 data.
Othe reaction 932370 to 932371 was rot
Othe fission product trarsitiors for

§ﬁs§§ﬁ§§§§§3
IR
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H2410 X2F0
Quse substitute nclide in block 8 data. or, yochte with new fission yield dhta.

Othe reaction 942380 to %2381 was ot wsed, becase 9423B1 is not in Library., (in subr pool)

Othe fission trensitiors for %2400 were rot wsed.  Library fissile niclices are
X210 M2%0

Ouse substitute nclide in block 8 data.  or, ypdhate with new fission yield data.

Othe fissian trasitios for 20 were rot wesed.  Library fissile nclides are
2410 X250

Ouse substitute nclide in block 8 data.  or, ypdate with new fission yield data.

Othe fission trasitiors for 952410 were rot wsed. |ibrary fissile nclides are
X410 X2¥0

Ose sibstitute nelide in block 8 data. or, ydhte with rew fission yield dhta.

Othe fissin trasitios for 952430 were rot wsed. Library fissile nclides are
2410 X230

Ouse sthstitute nelide in block 8 data. or, yxhte with new fission yield data,

Othe fission prodet tramsitios for 96240 were rot wsed.  Library fissile nclides are
HA10 %230

Ose substitute neclide in block 8 data.  or, ydhte with new fission yield cbta.

?t:heneactim 9640 to 96241 was rot wsed, becase 96241 is not in Library., (in subr pool)

0
0 * romal termiration *

1 ©ooo0000000  FITTTITITTTT m
00000000000 m
oo 0o m
00 o m
o0 oo m m m
00 © m m m
0 oo m m m
() ) m m m
oo () m mm
oo ® m nrm
0000000000000 m m s

0 00000000000 m m
cdhdhdd
cbbobicdHcH
. o] o
L ] o
ol o]
L. ] & |
L. | d
o o
o L+ ]
dd o]
ovsacseseens] SSSSSSSSSSSSS

0 fioesseseaces] SSSSSSSSSSS

0000000 . /" 1 LU
000000000 174 m S5

00 w 2 2 /4 m &6 //
(11] (1)} 2 /" " 66 /!
w o 2 174 1) &b //
(4] (14) 2 /4 1 G //
00 00 2 174 1 AL //
(11] 0 2 /I 1" &6 &b /!
[19] 00 2 1/ 1 &6 & //
fi) 0 22 /7 1 &6 66 /4

4 *»
» %
® %9
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555555555 SHHHIHDH
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SSSSSSSSSSSSS  cooccoccoococe  ameeamemce L
ss ss cc «c aa a L
ss (- a!a a L
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program verification infomation
oxle systam:  scale version: 4.2

progra o0c00%
creation date:  04/27/55
library: /reutronics/scale/exe

this isrot a scale oconfigaration control led coce
jodreme:  davis

dite of exention: 02/16/%6

time of execution: 09:55:45

J

]
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1 entries.
1 entries.
1 entries.
1 ertries.
1 entries.

5
CEEEE]

2

—

ived split test fraction, gn=  9.118%-04
ofq;latrix wsed, an=  7.0000£400
retention ratio, ratiod =  6.45%E-13

2 ertries. .

1 entries.

1 entries.

1 entries.

1 entries.

1 entries.

12 entries.

=0000000000000000 =
-
)

FEEEEEER
STaFaTaig g

{
g

mechire word gplied hes, at least, a 16 significant figure acouracy.

cross-section data taken fram position nuiber 1 of library on unit 15.

pass O
*scale-system cortrol modile sas2 library*
wsed a time-ceperdant neutron spectrun, for each of the above passes

pess
glo L mdde sas? library*

aontro e i
w:sgsten neutran for each of the ebove passes

0 ies start+p fuel dasiities
g n gis mid t:lmg darsities of nth library interval
first library ypdated was. ..

{im lwr origen-s binery working Library--id = 1143

the "ppresas?" case ypdating all nuclides on the scale *
fission prodet yields are fram endf/b-v
libraries we an 18-

energy-grop structusre
photan data are fran the master chotan data bese,
produced to include bremsstrahlung fram u metrix

AR IR 2R 2% Bk BE Bk JR B B 2R % JF 3N N B )

fram modi fied card- imege origen-s Libraries of scale 4.2
data fran the light elament, actinide, ad fission prodct libraries
decay data, ircluding gamme ard total erergy, are from endf/b-vi

mflmmfmwmmimmmfm
" ibrary

see infamation above this box (if preset) for later uxdates

LR IR Bk BE BRI B R R R R I B 3 B N

*

*




total nutber of nclides in library
9  rurber of light-elarent nclides
129  nurber of actinide nclides
rurber of fission prodct nelides
rutber of naeero off-diagorel metrix elemerts

an

785

.other identification ad sizes of library.
1697

cata set reme: ft15f001
2/16/199%  date library wes produced
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ectinides

posltlcn 1, for time step 4, subcase 1. (run position 1, case position 1)

i

il

R
R
R
r
e s R,
ji  ougues LEELLLUEE LR LR T T PR

0
0
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title: sas?h: beboock wilcox 15x15, 3. 20gc/mtu bum high tenp
0 .results on logical unit ro. 71, position 2, for time step 4, stbcase 1. (run position 1, case positioan 1)
title: saseh: beboock wiloax 15x15, 3. 2gwcl/mtu bum high terp
0 .results on logical unit ro. 71, position 3, for time step 0, subcase 1. (run position 1, case position 1)
title: sas?h: beboock wilcax 15x15, 3. Dgdmtu bum high tenp .
0 .results on logical unit ro. 71, position 4, for time step 1, subcase 1. (run position 1, case position 1)
title: sash: beboock wiloox 15x15, 3.00wt%, 2g&miu bum high tenp
0 .termirated logical wnit no. 71 with zero flag record.
1 * romal termination of execution *
0 table of contents for material tables
0 case or subcase printed PG
1 1
Orchset k1
15 4 1 z 6 0 0 0
0 0 0 0 0 2 -1 1658
830 735 0 5 ® 2 1% 9%
0 5q b hes 01 n
array ertries.
0 5q array hes 1 ertries.
0 56q array hes 1 entries.
g 5523 array g } entries.
aray entries.
0 Séq array hes 1 entries.
0 5q ervay hes 1 entries,
0 56q array has 1 entries.
0 57q array hes 4 entries.
0 qarayhes & ertries.
0 % ‘qarrayhes 10 entries.
116 55406
IR 3368 nudata (Library) storege size
W Ik
0 uu;q hes 4
array atries.
0 &0q array has 4 entries.
0 66q array hes 1 ertries.
0 73q array has 4 entries.
0 %q array hes 4 entries.
0 75q array hes 4 entries.
1140 6185
wsed 9!59121’n size 200000
0j :
cfx 0 0 0 0 0 0 0 0
0 0
Otherm 4
0&\@56&-01 3.3572?67E-01 2.548021E+00 1.00000CE-31
20 -6 18 1657
om 19
4 4 0 0 1 1 0 0
21 100 4 4 3 7 4 1
Otoorst 5
8.640000e+0% 1.000000E-20 .00000CE+0D  ,OOOOOCE+Q0 1.000000E-08
Omzero 4
0 3 &9 12 &»
0 lirp

0 51 % 2 3000 1000 147

Bgo

280
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n-gamm, fission and total mev/fission =
1.73556E+13

start of interval

flux =

n-gama, fission ad total nev/flsslcn =
1. 73066413

start of interval

flx =

n-gamma, fission ad total mev/fission =
start of interval flux = 1.
ngamma, fission ad total mw/fi?sim =

THIEH3

start of interval flu =
QOcase or sbease 1
0 56q array has 20 entries.
0 56q array hes 1 ertries.
0 56q array hes 1 entries.
0 56q array hes 2 ertries.
0 56q array has 1 entries.
0 56q array hes 1 etries.
0 56q array hes Z)atms
0 561 has
Orecpested L8, sk lpmllm: skn:dup:hta
pass= 1, exec halts after pass
1 0000000000 m m
btthib  ooooocooooooo m
kb b oo @ nmm m
¢ o] b oo @ mm m
kb b oo o m m m
bditib oo o m M m
bbddttib oo @ m m m
o kb oo ® m m m
o b oo @ m mm
b b oo @ m mm
bkt coococoooo0c0 M m
0 eeeeeeeces ] Q0C00000000 TN m
fesccanevaessl aeAcpeRea w w
cit  aeceemcecea  w w
o d aa a w w
d dd ea | w w
o dd aa a w w
od d  aeeeececeeeen W w
o dd  oceocoemeecese W w
od d ea a w w
o d e .| w w
L] d e aa ww
et aa -] wv
0 ettt aa a;a v
0000000 /!
000000000 /i
(04) w 22 2 /"
00 00 2 //
00 0w /I
00 11} 2 //
00 11} 2 /4
00 0 2 1/
00 00 2 174
(1)} 0 22 //
000000000 //
0000000 V74

4. 28510
465600
4 699600
4. HTEEH 00

ifiitiiiiiii

NN
1M

1.9627EHR
1.963%+2
1.9644EH2
1.96EHR

SSSSSSSSSSS

A

ay

E&&&
:3:3:3

COLLELLEED

&73EH3
saszh: beboock wiloox 15x15, 3.00wt%, 20g<imtu bum high terp

1.9856EHR
1.989EHR
1.9914E4R
1.9927eHR

nmmm  mnom i

-
-

nmuanmm

brr777712778
777777777,
2 2

2
2
2
2
2
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s

888888
8gg88888

B

GIFHHRT S5HEHBHH  555EEHHED b
TR 55HHHHHHE  SHHDHHHH A
1 %9 HH 5 55 tH 2723
9 9% HH 55 55 : b by
9 % HH 55 55 th
GIPRITITII SHHHHHS  SHHHHHIH5 b
TR SS55555555  S555YHHHH [
%4 HH % % LAY,
% HH % ) H QALY
%9 HH 5 % 5 5 HH %
GIFTIFRERTD 555555555555 SHHDHHD &
IR 55555555555 5555555 A
SSSSSSSSSSS [sosesvseses aa0eecean l ececpeeceeece
ccooocooooooe aaeeeeasced L eeceegeenecee
ss ss cc o« @a a Ll ee
ss cc aa a Ul ee
ss cc aa a ee
SSSSSSSSSSSS ¢ acoccecpececa (L eeccenceee
SSSSSSESSSSS € anascceeceees L eseeocece
ss cc aa a |l ee
ss cc aa a Ll ee
sS s o o« aa a Ll ee
SSSSSSSSSSSSS  COCOCCOCOUOCC 88 a  LLLLLLLLLLELL  eeceeeeescece
SSSSSSSSSS cooooooocoC 8a aa  LLLLLLLLLALLL  eeeeeeecescee
Yedcledeke oleioinke
— program veri fication information bl
Ikl code system:  scale version: 4.2 Feleiele
Fedollek Velrdnkedke
Jedeicieke olekirde
Jedokike seirdedcde
dededodele Yolridoke
b creation date: 04/27/55 ki
Sedeiedek [ )
dekichek litrary: /nautronics/scale/exe dokiek
deicioieke solokodeke
dedeleinke Joledeirke
wmikk  this ismot a  scale configuration controlled code Yokkok
deidedek iededok
b joreme: davis dekekok
Sededrdok Jekedeirke
ik chte of execution: R/16/%6 Yolokok
Iriekirk Sekedelek
ki time of executione 09:55:48 Yelclcle
Jededrdok Seededede
delededeke Yolrvieie

85985888888
8680888088888
88 8
8 8
8 8

88388806088

88835808588
‘8 8
8 8
8 8
8808088888

28838808888
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1

0 -1q array has 1 entries.
0 Oq array hes 4 ertries.
0 1q array hes 6 entries.
0 2q array has 2 entries.

new Library 1

robltem description

Oigr--geametry (0/1/2/3--inf med/sla/cyl/sphere
Oizm--runber of zones or material regians

Qrs--mixing table lergth

Oibl--shielded cross section edit gtian (0/1--no/yes)
Oikr--bordarenko factor edit option (0/1--ro/yes)
Oissopt--denooff factor gption

Ocavergance criterion  1.0000(E-(B

Ogeametry correctian factor for wigner ratiorel ggorocimetion 1.3508+00

DOD&L\N

0 Qarrayhas & entries,
0 4qarray hes 66 entries.
0 S5qarrayhes &6 entries.
0 éq array has 4 entries.
0 7q array has 4 entries.
0 8q array hes 4 entries.
0 9q array hes 4 ertries.
0 10q array hes &6 ertries,
0 11q array hes 4 ertries.
mixing table
Oertry mixture i% rurber cersity  rew identifier
1 1 6.5M47E-04 925
2 1 W23 5.4537E-06 92234
3 1 92236  9.3M10E-06 9226
4 1 2. 20677E-R
5 1 Q16 4L.5555%-R L6
6 3 Q0% 2.09710E-02 6
7 1 408 1.5N8%E-07 36083
8 1 X5 7.65310¢-08 305
9 1 38090  1.0GE-06 38090
10 1 33087  5.60000E-07 0%
1 1 4%  2.5008%-07 4205
12 1 4008 1.2307E-06 40055
13 1 400%  1.9WAME-05 400%
14 1 40095 1.2935%-06 400%
15 1 410%  5.3619%-13 410%
16 1 1.777BE-06 430%
17 1 518 L5UE-07 4518
18 1 45106 1.10064€-08 45106
19 1 410 1.5672€-06 410
2 1 4106  1.80%E-07 4106
2 1 416 3.660E-07 46106
2 1 46108 4.7WS0E-08 4618
3 1 P 2.913E-08 gl
. 1 5112  9.0/537%-12 S5112%
5 1 54131 74526807 54131
2% 1 54132 1.26B0E-05 SR
ri4 1 5415 6 541%
2 1 5413%  3.00B00E-06 541%
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4 1 5513 8.18574%€-09. 5513
30 1 5515 9.06121E-07 551%
3 1 55137 1.9065086-05 55137
R 1 56136 2.19836-09 56136
k4] 1 571% 1.91454E-05 571%
3% 1 59141 9.0727-07 5141
5 1 59143 4.071Be-07 59143
% 1 58144 1.48283-05 58144
7 1 60143 1.31606E-06 043
3 1 0145 1.17029-06 60145
¥ 1 o147 5.55%-07 61147
4 1 61148 1.26721E-09 61148
Al 1 0147 1.360E-07 6ma7
42 1 6147 1.3014&-08 147
43 1 1P  6.357UE-B 14
44 1 150 2.600680E-07 6150
&5 1 62151 1.0332%-07 &2151
&6 1 152 1. 16ME-07 62152
47 1 64155 1.0521E-10 64155
48 1 63158 5.5472E-(8 63158
4 1 63154 1.619%E-09 63154
50 1 6315 1.09678-08 63155
51 2 aBR  4515&E-R 4B
52 3 1001 4 1HNAE-2 1001
53 3 5010 3.81515-06 5010
5 3 5011 1.54884€-(6 5011
55 1 55133 1.887%-06 5518
56 1 BT 1 AS33E-07 BB7
57 1 s ] 1.79U%E-09 X238
58 1 X% 1.5953%E-6 NTx
9 1 %220 4 30E-07 X0
@ 1 K1 3.26765E-08 LA
61 1 *X2 2.8965E-10 N2
62 1 LA 8.4861E-11 9541
& 1 9543 1.76207-12 95243
& 1 96X 1.17608E- % Kele
& 1 999 1.00000E-20 9%
&6 4 9% 1.00000E-20 &b
Ogearetry and material d::cripgim Ol
Ozcre  mixtue outer dimersion extraxs type (0/1--fuel/md)
1 1 4.6812-01 m 9.06584E-01 0
2 4 4. 78FE-01  2.93000e+R  5.4901CE-01 0
3 2 5.46100E-01  6.50000E+(2 0000CE+00 0
4 3 8.306E-01  6.0M00E{R2 .00000E+00 0
7711 locatios of 200000 available are required to meke a new mester cataining the self-shielded values
Oro nclides in your problan have bordarenio factor data™ooremi will copy fram logical 12 to togical 1
Oocpy 99 1/ cross sectio fran log 12 0 lag 18 bodhrerko trigger 0
Oocpy 99 1N cross sectio fran lag 18 o lag 1 bodarerko trigger 0
Oy 999 1/v cross sectio franlog 18 to lag 1 bandhrenko trigger 0
Oopy 1001  hydrogen franlog 12 o log 1  borvbrerko trigger 0
Coepy 5010 b-10 1273 218gp fram log 12 o log 1  bardhrenko trigger 0
Oopy 5011 boron-11 fran lag 12 to lag 1 bondarerko trigger 0
Oopy 016  axygen-16 fram lag 12 to lag 18 bodbrerko trigger O
Ocpy 016  axygar16 fran log Bto log 1  borchrerko trigger 0
Occpy 016  axygar1b franlag 18 to log 1 borcdbrerko trigger 0
Oocpy ¥ -8 franlag 12 to lag 1  baxbrerko trigger 0
Ooqpy W5 k-6 franlagg 12 to log 1  bodbrerko trigger 0
Ocpy B0 sr-90 fron log 12 to log 1 baxbrerko trigger 0
Oy ¥ y® franlog12to log 1 badarerko trigger 0
Ocqpy 53 fran log 12 to log 1 bardbrerko trigger 0
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Oy  400%  zr-%% fran log 12 to log 1 babrenko trigger 0
Oocpy 405 -9 fran lag 12 to log 1 bodhrerko trigger 0
Oocpy 4302 zircalloy fran log 12 to log 1 bordhrerko trigger 0
Ocpy  410% rb-% fram log 12 to lag 1 baxhrerko trigger 0
Oopy 4205 m%H fran log 12 to log 1 bondhrerko trigger 0
Ocopy 43099 tc-99 fran log 12 to log 1 bavhrerko trigger 0
Oy 4101 101 franlag 12 to lag 1 bandarerko trigger 0
Ooqy 4106 w106 fran log 12 to log 1 baxbrerko trigger 0
Gy 4&S51B rh-18 fran log 12 to lag 1 bardbrerko trigger 0
Oy 45166 rh-106 fran log 12 to log 1 borchrerko trigaer 0
Oy 46106 pd-16 fran log 12 to log 1 baxbrerko trigger 0
Occpy 4108 pd-108 fram log 12 to log 1 bondhrerko trigger 0
Occpy 47109  silver-109 franlog 12 to lag 1 badhrerko trigger 0
Oocpy 51126 sb1 fran log 12 to log 1 bonchrerko trigger 0
Ooqy 54131 »e-131 fran lag 12 to lag 1 barchrerko trigger 0
Oogpy 5412 w13 fram log 12 to log 1 bordhbrerko trigger 0
COoopy 54135 e 135 fran log 12 to log 1 badhrerko trigger 0
Oocpy %136 »e-136 fram log 12 to log 1 bondarerko trigger 0
Oy BB  cesiunris fran log 12 to log 1 borchwrerko trigger 0
Oy - 513 cs-136 fram log 12 to lag 1 bordhrerko trigger 0
Qoopy H1B  cs-15 franlog 12 to log 1 bardharerko trigger 0
Oy BB7 cs-137 franlog 12 to lag 1 bardhrerko trigoer 0
Oy 56136 be13% fran log 12 to log 1 bordhrerko trigger 0
Oy ST la1¥» fram log 12 to lag 1 bordbrerko trigoer 0
Ocpy  SBl4  ce-lth franlog 12 to log 1 bondhrerko trigger 0
Occpy  PW pr-141 fran lag 12 to lag 1 bardhrerko trigoer 0
Oocpy HU3 pr-143 franlog 12 to log 1 borchrerko trigger O
Oopy &OK3 143 fran log 12 to tog 1 bondarerko trigger O
Occpy 015  rd-145 franlag 12 to log 1  bondhrerko trigger 0
Oopy  &0W7 147 fran log 12 to lag 1 barchrerko trigger 0
Oy  61U7 pml47 fran lag 12 to log 1 bardhrerko trigger O
Ooqpy 6118 148 fran lag 12 to log 1 bodbrerko trigger 0
Oocpy 7 anl47 fron log 12 to lag 1 bandbrerko trigger O
Ocpy K% a1 fran lag 12 to log 1 barxbrerko trigger O
Occpy 62150 e 130 fran log 12 to log 1 bodbrerko trigger O
Oy &@151 ani5! fran log 12 to log 1 borebrerko trigger 0
Oy &12 a2 franlog 12 to lag 1 bovhrerko trigger 0
Oy &155 arll franlog 12 to lag 1 borchrerko trigger 0
Occpy G154 arls fraonlcg 12 to lag 1  badarerko trigger 0
lopy &155 earlD franlog 12 to lag 1 bonchrerko trigger 0
Oopy &155 o1 fronlog 12 to log 1 borchrerko trigger 0
Oy 2% u23% 1063 sigo= franlog 12 to log 1 bordbrerko trigger 0
Oy RB5 uaniunZ35 fronlog 12 to lag 1 bonchrerko trigger O
COocpy %6\:-2161165s1g:=fmnlcg12mlcg 1 baoxdbrerko trigger 0
Ooopy %2538 uaniurZ8 fran log 12 to lag 1 baxbrerko trigger 0
Gy BB7 repniunB? franlog 2tolog 1 bohrerko trigeer 0
Oy 38 pu-B38 1050 sigo fran leg 12 to log 1 barhwrerko trigger 0
Oy %239 pluniunB? fronlog 12 tolog 1 bodhrerko trigeer 0
Gy X0 plucnim20 franleg 12 to log 1 berchrerko trigger 0
gy A1 pluoniun]  franleg 2 to log 1 bordrerko trigger 0
Oy %2 plutoniur2 franleg 12to log 1 bardbrerko trigger 0
Ocopy 521 an1 1056 sigo fram log 12 to log 1 borchrerko trigger 0
Ocopy A3 a3 1057218 fronlog 12 to lag 1 bordhrerko trigger 0
Occpy m ariundé franlag 12 to lag 1 boxhrerko trigger 0
1 scale 4. 2 Z group neutran bumnup Library
besed on erdf-b versian 4 data with erdf-b version 5 fission products
GJTTI iled for nrc /277
B
.m.petne - oml
tape id 4321 runber of nclices &
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nurber of reutron grags {4 runber of gamma grogs 0
first thermal grap 15 logical unit 1
table of coterts

/v cross sections nommelized to 1.0 at 0.0255 ev id 99
/v cross sections nomelized to 1.0 at 0.053 ev id &6
hydrogen axdf/b-iv mat 126/thrmi02  ypdsted 10/13/89 id 1001
b-10 1273 218ngp 0625375 p-3 2% id 5010
bora-11 erdf/b-iv mat 1160 upchated 10/13/89 id 5011
oxygerr 16 axif/b-iv mat 127 udated 10/ 13/8%9 id anw
oygenr-16 endfo-iv mat 127 updated 10/13/89 d 6
k-8 mt=102, 108, 103, 105,106,107  ypdated 10/ 13/89 d 3083
k& m=" 102 id 3406
sr-%0 m=102 ypdated 10/13/89 id 3850
y& =102 ypcated 10/13/89 d 30
B m= 10 id 4008
% =102 yndated 10/13/89 id  4009%
r-%5 mt=102 yndated 10/13/89 id 40055
zircatloy adf/b-iv mat 1284 upcated 10/13/89 id 4BR
% =102 updated 10/13/89 id 4100
mo-%5 m=102 upcated 10/13/89 id 4%
9 mt=102 updeted 10/13/89 id 430%
ru-101 mt=102 yxhted 10/13/89 id 101
ru-105 =102 updated 10/13/89 id 44106
rh-103 =102 Updated 10/ 13/89 id 4518
rh-106 m= 10 id 4516
pd-105 =1 updated 10/13/89 id 4616
pd-108 =102 updated 10/13/89 id 46108
siler-109  axdff-ivmt 1% upchated 10/13/89 id 4N
sbr126 m=102 updhated 10/13/89 id 51
xe-131 mt=102, 108, 104, 105,105 udated 10/13/89 id 54131
xe-132 mt=102, 108, 104, 105, 105 ypchated 10/13/89 id 5M®
xeno-13  edf/briv met 12% updated 10/13/89 id %13
xe-136 m= 102, 188, 104, 105, 107 id 541%
cesiur T3 erdf/b-iv met 1941 updhted 10/13/89 id 513
cs-134 m=1R ycted 10/13/89 id  5513%
cs-135 m= 102 d 5515
cs-137 m=@ upcated 10/ 13/89 id 5517
ba- 136 m=10 pdsted 10/13/87 id 56136
139 me=102 updhted 10/13/89 id 5N%
ce- b m= 102 d 5814
pr-141 mt=102, 108, 104,105,106,107  pciated 10/13/89 id 94
pr-13 m=102 updhted 10/3/89 id 983
rd-143 m=102 ypdated 10/13/89 id 03
rd-145 m=102 updated 10/13/89 id &S
rd-%7 m=102 ypdated 10/13/89 id 607
%7 m=10e udated 10/ 13/89 id 61147
Fm‘lul:g e’x:l';/‘:rvu;2 ion prodect updeted 10/ 3/89 Ig gg
ar ission i
o149 m=102, 108, 107 V38 id 618
sm-150 m=102 updated 10/13/89 id &2150
ar151 me=102, 138, 104, 105, 106,107 updated 10/ 13/89 id 62151
an152 m=102, 168, 104,106,105,107  updated 10/3/89 id &%
ar1s3 m=102, 108, 104,1065,106,107  ypdbted 10/ /89 id &138
e 154 m=102, 108, 104,15, 105,107 upclated 10/3/89 id &5
ar?s5 m=102, 108,104,106, 106,107  updated 10/ 3/89 id &1%
o155 m=10e updated 10/13/89 id 61D
u-B4 1043 sigo5+ resxlacs p-3 28k f-1/e-m(1.45) id 2B
ureniun-Z5  axdf/b-iv met 1261 G d 9255
u-256 1163 sig=5+ reslacs p-3 28k f-1/e-m(1.45) id 9226
uaniunrZ8  adf/b-iv mt 122 ypdated 10/13/89 id
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r%'\iun-m edf/b-iv mat 123 pdated 10/13/89 id 9357
prZ38B 1060 sigo=>+ naxlacs p-3 &3 f-1/e-m(1.45) id 9238
plutoniun-Z®  edf-iv mat 1264 ypciated 10/ 13/89 id %%
plutonium-240  enlf - iv et 1X5 yxated 10/ 3/87 id 960
plutoniur241 axdf/-iv mt 16 ypdated 10/13/89 id 964
plutoniun-262 edf/b-iv mat 1161 yuchted 10/ 3/89 id 96242
anr241 1066 sigre+h naxlacs 21 p-3 28k id 9541
an-23 1057 218 go wt f-1/e-m B 5%k id 95243
ariunrd4  edf/fb-ivmet 1162 ypdated 10/13/89 id 96
0 tape oqpy wsed 0 i/o's, ad tock .00 secords
1 m W w L
m ii W wi (L
mm m if tt aa | W w (L
mm m ii tt aa 8| W wi (L
m m m ii tt aa a Wi wi L
m m m ii tt SPEANCNCRRARA W W oowe L
m m m ii tt aooocpcEceen W W We L
m m m ii tt aa 88 Wi Wiwd W L
m mm ii tt aa | Wi W Ll
m nm ii tt aa 8B Wk weid L
m mn iiididiiiiii tt aa o W wad  LLLLLLLLLLLEL
m m iftiiitiiiii tt aa o W wi  LLLLLLELALERL
0
oo asAaAnnen w w iiiiiiiiiiii
b  aeeeseasesa W w iiififiiiiii  sssssssssssss
o d aa a w w ii ss
o dd aa a w w ii ss
o & aa | w w ii ss
od di acaaceaceemen W w ii SSSSSSSSSSSS
od i ocoaceeenmseeR W w ii
d d aa ) w W ii ss
o d aa =) w W ii ss
o d aa | ww ii ss ss
ekttt aa aa w iiiifiiiifii  ssossssssssss
ddididt  aa ) v fiitiiiiiiig
0
0000000 22722 // 1" COLLLLLLEEED
000000000 /f m GO 1l TR
Lt wn 2 2 1/ mi &b /7 P »
00 00 2 1/ 1" &b /N P »
00 14} 2 // 1" 66 // ® %9
00 (14] 2 /4 1" CEELEEALD // 9999555999599
00 m 2 /! 1" CELHES /4 FIIFRIHTD
00 (n1] 2 /4 " &b & /4 »
00 L] 2 /4 1 . &% /4 4
(V1] w 22 /4 " & & /! %9
000000000 /7 nMmIm CELLLLEEEL 1/ 9D
0000000 /. I G /] IR
0
0000000 TR 555550555695  5555555H55 (7
000000000  SKK99999%0 5565555555555 5555555555555 4
(1] 0w % % B 55 55 HH 7777
(1] 0 ¥ % HH 55 % HH by 4
00 0 w %9 HH 55 55 HH W &
00 00 9HNFFIIFD 55555555 555555555555 o W
14} 00 995555599959 SE5H5ED  SHHEHHHH 7'
0 [41] 14 HH % % : Wlblblbtdth
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00 0 % s % % " Qbbb
11} 00 % HH 55 5 H [
000000000 GRIFIIIFR 555555595555 S9bH5HHH5 A
. 0000000 TR 55555555555 55555535555 A
0 ococooocece 308030008 1 ecececeeecnee
cocooooocooee 1 ecceeeeceecee
cc c aa a ee .
cc aa a ee
cc aa a ee
cc scococeneceen. (L eceeeeece
cc acaacmpcaaean (L eececeece
cc aa. a ee
cc aa a ee
cc c aa a Il ee
cooooooococee @A aa UL eceecoseecece
SSSSSSSESSS cooccocoeee @A aa LULLELLELLLLL  eccecceeecece
Wik Yokhiek
Fededodeke 1§14 1 1 1 Yook
program verification information
beinininind coce system:  scale version: 4.2 Sninininlad
defekiok kehiek
deledeioke doekeiok
dedeieieke deleiciok
sedeleioke Yeichok
oiniiid creation chte:  04/27/95 beisiniaind
Yedvirdeke drivhedek
seleiciok 1 3 dededoirk
— library: /nautronics/scale/exe ——
deiciviek Soickeiek
vk this isrot a  scale oonfigration cotrolled oode debcloloe
Selededede deirdvick
boinininid jorame: davis eledolee
Yedekek dededeicke
ik chte of ematio: (R/16/9%6 dokckek
Sededeik dedededok
wekkk time of ewcution: 09:55:49 okckok
Sededrick Jolednieke
Peickeiek ekdeick
(1) 9 has 1
-1q array entries.
0 0q array hes 9 ertries.
0 1q array hes 12 entries.
Oselect & nclides fram the mester  Library on logical 1
0 nrlides fran the workirng Library on logical 2
0 nrlides fran the working ibrary on logical 3

88
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to create the naw workirg library on logical 4

61 rescrance caladatias have been requested
agtion for amx formatted cross section data
Othe sm atlocated for v:hvs case is 200000 worcs
0 Xarayhas & entries.
0 3qarray has 915 ertries.
0 Warayhes & entries.

tape identification nutber

runber of neclides on tape &%
runber of neutron energy graups z
fnstﬂunalraxmaﬂ'g/gup 15
runber of gemma
0 dlrecta:nessmltnntnr 9mms117blaisofleuﬂ1 1484 words
- xdn tgpe 4321

scale 4.2 - 27 graup neutron bump Lil

ATTACHMENT I - Pege 109

brary
besed on erdf-b version 4 data with endf-b version 5 fissian prodcts

m?l;ted formre  V/T/®

yxhated B
l.mpetrie - oml

0 rnuclides from xsdmn tape

1/v cross sectiors normalized to 1.0 at 0.0253 ev

—_

2 hydrogen adf/b-iv met 12%9/thmll02  vpdated 10/13/89
3 b10 1273 218 0XBT5 p3 S

4 borar11 edf/b-iv mat 1140 Yudated 10/13/89
5 aygen-16 endf/b-iv mt 1276 Updated 10/13/89
6 aygari adf-ivmt 1278 updated 10/13/89
7 kr-83 m=102,18, 108,16, 105,107 updated 10/13/89
8 ke m= 102

9 s~ m=AR updted 10/ 13/89
0 y&® m=102 uchted 10/ 13/89
" -8 m= 102

2 % o om=IR ypdated 10/13/3%
B % m=102 updated 10/ 13/89
% zircatloy erdf/b-iv mat 1286 Updated 10/13/89
5 rb% m=102 upchated 10/ /89
% mS m=AR upcted 10/T3/89
7 % m=102 updeted 10/ 3/89
1B 10l =10 upclated 10/13/89
® 6 me=102 udated 10/13/89
. ) 18 m=10e ychted 10/13/89
2 ﬁ% nt-"':g ® updated 10/ /89
3  pdie updeted 10/ /89
2 silver109 a'dflb-lvnat 1"¥ updeted 10/13/89
5 s =102 updated 10/13/89
% xe-131 m=102, 1(8, 104,105,106 updated 10/13/89
Z e llﬂm ‘KB 104, 16,105 ydated 10/13/89
B  xeoriS  edforivmt 2% pdted 10/3/89
4 xe-136 m= 102, 108, 104, 106, 107
D cesiurS  edfb-ivmt 1141 pdated 10/3/89
31 cs-134 m=102 yuckted 10/13/29
k"4 cs-15 m= 102
B o7 =12 upchated 10/13/89
% be- 136 m=102 ypdated 10/13/89
5 la- 39 m=102 ypdated 10/ 13/89
3“} wm nr'qg 1(31?10'0 105,106,107 upchted 10/13/89
3B gv.s m=1R udated 10/13/87
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¥» i3 m=102 " ypdated 10/13/89 a3
O rdus m=12 ydbted 10/13/89 . 01465
4 rd-147 m=10R yckated 10/13/89 60147
2  pri7 m=1R Updhated 10/13/89 61147
8 s m= 102 61148
W w7 ercif/b-v fission produict ypdhated 10/13/89 647
S5 a9 m=102, 18, 107 updated 10/13/89 [~
&% w150 m=102 W/ 13/%9 62150
& a1 m=12, 108, 104,105,106,107  updated 10/15/89 a5
8 152 =102, 103 106 1(5 105 107 ypdated 10/13/39 1R
®» ari nt-1l2 1(B 1Uo 1(5 1('.6 107 yodated 10/13/89 153
50 earl nt-1(2 1(3 1Uo 16 105 107 yuceted 10/13/89 63154
51 ar15 nt-‘luz 1(3 106 1CE 1(5 107 uodhated 10/13/89 &1%
% g+ =12’ updated 10/13/89 6415
B uB4 1043 sigohth rewlacs p-3 28k f-1/e-m(1.45) 225
5% umiumZS  edf-ivmt 1261 updated 10/13/89 9235
%5 uB6 118 sig5+ newlacs p-3 2Bk f-1/e-m(1.45) 9236
% umiurZ8  edfb-ivmt 1262 updated 10/13/89 92238
57 r%mun—!i? endf/b-iv met 1263 ydated 10/13/89 3237
58 1060 sig=5+ newxlacs p-3 23 f-1/e-m(1.45) KB
% pluumurrZJ) adf/o-iv mat 126 yxhted 10/13/89 Kzn
@O  plutoniun-20 endf/b-iv mat 126 yxdated 10/13/59 N0
61 plutcniun241  endf/b-iv mat 1266 yodeted 10/ )
& plunium22 exdfb-iv mat 1161 updeted 10/13/89 N2
6  arl 1066 sigr5+ nawlacs m p—3 2Bk 95041
6  aw243 1067 218 g wt f-1/e-m 95243
& ariurd4d  endfb-ivmet 1162 upodated 10/13/89 9624
01/v cross sectias nommalized to 1.0 at 0.053 ev 999 taperatures  975.00
0 hydrogen erdf/b-iv mat 1266/thmi02  ypcted 0/13/87 MEM a@7.60
thermal scatterirg matrix runber Zatauarpa'aunof .00 wes selected.
b-10 1273 218rgp 04375 p-3 298k tegntuw &07.60
thermal scattering metrix rurber Zatatarpamweof .00 wes selected,
0 boran-11 erdf/b-iv mat 1960 ypchited 10/13/89 5011 mgm 607.60
thermal scattering matrix rutber 2 at a tenperature of .00 wes setected.
0 axygarr16 erdf/b-iv met 1276 « yuchted 10/13/80 016  tenperature=  975.00
E MR e Embs  wd Tome e
mt= ,106, .
Orescnerce dita for this nuclice
Oress runber (a) = 174 tenperature(kelvin) = 975.000
ial scatter sigre = 7.004 lutped nclear dersity = 1.571850E-07
knn factor (9) = 4988.190 lup dimersion (erber) = 4.681201E-01
mer redius = .0000000E+00 cbrooff correction (c) = 3.A29251E-01
Oﬂ\ed:sabermll betrmtedb/ﬂ\emdmm lnteg'al method.
Ovess of mocerator-1 5.95 sigma(per gsorber atam)= 1.0865/586+06
Omccerator-1 will be treate:i the rorcheim integral method.
Oress of mderator-2 = 953 sigra(per abeorber atan)= 1.21X666E406

(Owxkerator-2 will be treated by the norcheim integral method.
Othis resorence material will be treated as a 2-chnersioral dbject.
Ovolure fraction of lutp in cell used to accaunt for spatial self-shielding=1.00000
Ogrop res ds res fiss res scat
1" -7.007837-6 [O0000CE+00  -~1.064840E-04
2 2.1 8% [00000CE+00  9.91888%-1B

0 m= 1 85 taperature=  975.00
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tenperatures 975.00

0 sr-90 mt=102 yxdated 10/13/89 38090

0 y& m=102 upchited 10/13/89 0P  tenpersture=  975.00
Oresarance data for this nclide

Ovess nunber (a) = 8812 tenperature(kelvin) = 975.000
Qpotential scatter sigm =  3.644 lurped nelear darsity = 5.5%99971E-07
Ospin factor (9) = 7. luip dimersion (abar) = 4.6812201E-01
Oirner radius = .(000000CE+00 drooff correction {c) = 3.4XP61E-01
Othe absorber will be treated by the norcheim mtng-al method.

Omess of mderator-1 = 15.95 ?m(mr gbsorber atom)= 304928195
Omderator-1 will be treated by the rorcheim |rteg'a

Omess of mderator-2 = 5/.983

Omockerator-2 will be treated by the rordheim integral method
Othis resorarce material will be treated as a 2-dimersioral cbject

?m(per sbeorber atem)= 3.4020478E+05

Ovolume fraction of tutp in cell wsed to aootut for q:ntml sel f-shielding=1.00000

res ze res fiss
9 1.147067-06 J00000CE+00 1 .9&017E-06
10 -8.96051E-07 J000000E400  -2.4(6887E-06

ved
Oabsorption 1.4652%-01
fissin .0000CE+00
(-) el time .00 m1r11c2 . 975.00
m= tenperatures E
0 5% m=102 yxhated 10/13/% W% tenperature=  975.00
Orescrarce data for this nclide
Omess rutber (a) = $.10 kelvin) = 95.000
Qootential scatter sigm =  3.79 lutped nclear density = 1.91443%-06
Ospin factor (g) = 190.83 lutp dimersion (a-ber) = 4.681201E-01
Oirrer redius = .0000000E+00 darcoff correction (¢) = 3.42961E-01
Othe absorber will betneatadb/ﬁemdmmlml method.
Omess of moderator-1 = 15.95 ?-uprmmw&mm
Om:h'ataﬂ mllhetreatdb/dlerudmm"mq-a
Omess of mderator-2 = B7.93 wamws?%%m
Onoderator-2 will be treated by the rorcheim integral methad
Othis rescrerce meterial will te treated as a 2-dimersiorel dbject.
Ovolume fraction of lurp in cell used to accart for spatial self-mield'iruﬂ.mm
res s res fiss res scat
8 1 m—o? JO00000CE+00  1.28021%-04
9 -2.68277%-06 JO0000CE+00  -2.404757E-04
Oxess resorarce integrals
0 resol ved
Oabsorption 3.4633E-R
fissin .0000CE+Q00
P g i vpckated 10/138 Q0%  tenpersture 975.00
m= X
0 zircalloy erdf/b-iv mat 1284 updated 10/13/89 40802 tenperatures 650,00
Orescrarce data for this nclice
Oness nunber (a) = 90.43 tenperatureCkelvin) = &0.000
jal scatter sigm =  6.35 lutped niclear density = 4.51560E-02
Ospin factor (9) = 1.0 lup dimersion (a-bar) = 5.4610002-01
Oimer radius =4 darcoff correction () = 5.(B4S%E-01

4, 787899%-01
Othe absorter will be treated by the nordheim integral method.
Othis resorerce neterial will be trested as a 2-dimrsional dbject

Ovolure fractian of lutp in cell used to accaut for spatial self-dneldwgﬂ 00000

Ogrop res &% res fiss res scat
8 -1. 79059603 O000OCE+00  -1.285507E+00
9 -5. 9837 O0000CE+00  -2.655297E+00
10 -6.959585%E -2 00000CE+00  -1.601R1E+00
1" -1.883%587%-01 O0000CE+00  -7.920912&-01
Oeecess resorarce integrals
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0 resolved
Qebsorption 2.2855%-01
fission .0000CE+00
6 elapsad time .02 min. 410% 975.00
m= 10/13/8% tenperature= 00 .
Orescrance data for this nclide \peted
Omess rurber (a) =  93.101 kelvin) = 975.000
ial scatter sigm = 3.7 lutped ncleer darsity = 5.36198XE-13
&nn factor (9) = 43308,801 lup dimersion (a-bar) = 4.681201E-01
mer radius = .000000CE+00 darcoff correction (c) = 3.42951E-01
Othedsamrmll betretdb/ﬂwamﬂmmlmeg*al method.
Omess of mderator-1 = sigma(per absorber atan)= 3.1846371E+11
Omoderator-1 will be treatd themrthelm 1rtml methad.
Qmess of mxderator-2 953 sigm(per absorber atam)= 3.5530621€+11

Omderator-2 will be treatd
Othis rescrarce material will

the rorcheim integral nethod.
treated as a 2-dimersioral dbject.

Owlure fraction og.urp in cell used to accaut for spatial self-dueld1rg=1 .00000

Ogrowp res res fiss res scat
3 1.06353¢E-02 O0000E+0 9. 546E-04
% 9. 83671 -3 J00000CEH)0  -4.0%4757E-04
Oexcess rescrerce integrals
0 resolved
Ocbsorption 9. 15001401
fissin .
- me:;sed time .2 min.
0 m=102 tpdated 10/13/5 42095 teperature=  975.00
Orescrence data for this nclide
Omess nuber (a) = %M tenperature(ielvin) = 975.000
Qpotential scatter sigm =  3.806 tuped nclear dersity = 2.500881E-07
@n factor (@) = 607.72% lup dimrsian (arbar) = 4.81201€-01
mer radius =, 000000CE+00 ¢mff correction (¢) = 3.429261E-01
Oﬂed:su'tarmll be treated by the norcheim mteg’*al
Omess of mocerator-1 = 15.%5 per ebeorber ataw)= 6.8225XEH5
Ooderator-1 will be treated by the norcheim 1rtm method.
Omess of moderator-2 = B3 sigma(per absorber atam)= 7.6119BEHD

Ovoderator-2 will be treated by the nordheim integral method.

Othis resorence meterial will be treated as a 2-dimersioral dbject.

Ovolume fraction o;éurp in cell used to accaunt for spatial self-dﬁeldirg:ttmlo
res

res fiss res scat
10 -1 3%7E-04 0000000 -5.604T3CE-05
! 9NTHE-(H JO00000CE+00  -1.432015E-04
2 -6.555217%-R .000000E+00  -7.785971E-(R
B 1.6U596E-04 .00000CE+00  -2.7%P2056-05
Oexcess resarerce 1nm~als
0
Oabsorption 1.0512%-002
fissin .0000CE+00
o ol S upcited 10/13/8 ) 975.00
0 m= 1071 tenperature= .
Orescrance data for this nclide
Onass runber (2) = %8 tarperatureckelvin) = 975.000
ial scatter sigm =  6.000 luped ncleer dersity = 1.77ABIE-06
(kmn fa:ta' (g) = 4527.960 lurp dimersion (arber) = 4.6312201E-01
= .000000CE+00 chrooff correction (€)= 3.42%926%E-01
Othed:sa‘hermll be treated by the norcheim integral method.
Oress of mderator-1 = 15.95 sigma(per abeorber atan)= 9.609254 1E+04
01uh~am-1mlllztmtad ﬂ’emdeimutmlweﬂm
Omess of moderator-2 B3 sigre(per sbsorber atan)= 1.0720%43+5

Qmoderator-2 will be tneatd
Othis resorence mterial will

the rorcheim integra
treated as a Z—dimural cbject.

L method.
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Ovolume fraction of lurp in cell used to accaunt for spatial self-shielding=1.00000
res &s res fiss res scat
-000000E+00  -9.7B1914E-04
.O0000CE+00  -3.95062-06
.00000CE+00  -1.79N1E-DB
-7.4641044E-01 .00000CE+00  -2.45016%-(2

fission
o 10/13/% w4101 95
0 rr mt= .00
Orescrence data for this nclide bted fepersture
Omass runber (a) = 100.89 tenperature(kelvin) = 95.000
ial scatter signm = 3.9 luped ncleer dersity = 1.5672425€-06
Ospin factor () = 55.50 lup dimersion (arbar) = 4.68120%E-01
Oirmer radius = .000000CE+00 dorcof f correction (c) = 344525101
Othe absorber will betrmtnib/ﬂlem'dmm lntegal
Oress of mderator-1 = signa(per absorber atan)= 1.085554%+5
Onoderator-1 mllbetreatai ﬂserwchevm integral method.
Omess of mderator-2 = B3 signa(per dosorber atam)= 1.21560B6+5

Omderator-2 will be treated by the rordheim integral method.

Othis resorerce material will be treated as a 2-dimersioral dbject.

Ovolume fraction of Lurp in cell used to acocount for spatial self-shielding=1.00000
res g5 res fiss res scat

3 -3.580828-02 L000000E+00  -9.7573856-04

% 2.30016E-04 J00000CE+00 4. 1970WE-05
Oexpess rescrarce integrals
resolved

0
ion 7.99648401
.0000CE+00

fissian
6 el1 e %me uchted 10/13/89 44106 975.00
v m= tanperature= .

0 rh-18 m=102 uxhted 1011V 4518 tenperatures  975.00
Orescnance data for this ru:hc’(hh(21 el 975.000
Qmess runber (a) = tenperature(kelvin) = .
Qpotential scatter sigm = 5.408 \utped rucleer dersity = 4.5991%%E-07
Qspm factor (g) = .500 lunp dimersian (abar) = 4.6812201€-01

mer radius =, 000000CE+00 daooff correction (€) = 3.429251E-01
Othedsabermll l:etreanadb/ﬂsern'd'mm 1rW'alnednd.

1 15.955 sigma(per ebsorber atan)= 3.7128616EH5

of moderator-
0|uh'utﬂ~1 will be trmtei the rorcheim integral methed.
Omess of moderator-2 953 signe(per dbsorber atan)= 4. WZ355EHE
Om:b'atu'-z will be tnaatad the rordheim integral method.
Othis rescrerce meterial will be treeted as a 2-dinersional dbject.
Ovolume fraction of lup in cell used to accaut for spatial self-shielding=1.00000
res gs res fiss res scat
132985 -8 L00000CE+00  2.155805-08
-1.4068XE -3 J00000CE+00  -2.13749%-03
4. TIOXE-04 O0000(E+00  -6.20PRNE-04
.00000E+00  -1.2%481&€-(6
-00000CE+00 L00000CE+00
00000CE+00  3.44210%-03
J00000CE+00  -2.9B%11E-(R

60‘3@&1:305
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-

7 -1.81141842 .00000CE+00  -1.294056E-01
] 8.811710e401 00000CE+00  2.6214656-01
9 1.161985E+01 .00000CE+00  -1.85308E-(03
. | 1.097%92+00 .00000CE+00  -2.560%E-B
21 2.16617%-01 .00000CEH00  1.92647%-08
2 2.58355£-01 -00000CE+00  2.92850%-08
3 -9.8817%67E-(02 .00000CE+00  1.799271E-03

Oexcess resorerce mwg'als

0

Oabsorption 1. 16621E+(B
fissin .0000CE+00
- elgpsed time .07 min.
0 th-16 m= 1R 5106 teyperatures 975.00
0 pd-106 mt=102 ypcted 10/13/89 461056 tenperature=  975.00
Orescnence data for this nclide
Omess nunber (a) = 104.004 tenperature(kelvin) = 975.000
Qotertial scatter sigm =  4.06 luped nclear darsity = 3.65016E-07
Ospin factor (g) = 15210.000 lunp dimersion (aber) = 4.8B812201E-01
Oirer radius = .0000000E+00 dn:off correction (¢) = 3.4X06%E-01
Odledsatermll be treanaih/ﬂ'lemﬂ\elm lnuag-al

of mxerator-1 = 5.95 si d:su‘ber atan)= 4.66NHEHD
Om&rataﬂmllbetnaatdb/ﬂ\emdmmtrtg'a
Ovess of mderator-2 = B.93 gm(;erd:surtn'atm)—SmﬂSB(B

Onoderator-2 will be treated by the norcheim integral method

Othis resorerce material will be treated as a 2-dimersioal da ect.

Ovolume fraction of lurp in cell wsed to accout for spatial self-d\ieldimﬂ.(nm
res scat

fissin -0000CE+00
- elapsed time .07 min.
0 pd-108 m=102 yedhated 10/13/89 46108 tatperatures 97500
Orescrerce data for this nclide
Omess rurber (a) = 1(5.977 tenperaturetkelvin) = 975.000
Opotertial scatter sigm = 4.146 lutped nclear dasity = 4. 7X496XE-08
CSpm factor (9) = 21175.100 wnp dimrsion (a-bar) = 4.68120%E-01
mer radius = ,000000CE+00 darcoff correction (¢) = 3.4X9BTE-O01

Othedmrterwlll betreatadb/ﬂ\em'd\emm'alneﬂnd.

Omess of moderator-1 15.95 sigm(per absorber atam)= 3.60062906+06
Om:h-ata‘d will be treatdg the rorcheim integral method.
Qress of moderator-2 slgm(mr ebsorber atam)= 4.01717936+406

Onoderator-2 will be treated by the rordheim integral method.
Othis resorerce material will be treated as a 2-dimrsional dbject.
Ovolure fractian of lurp in cell used to accaurt for spetial self-dﬁeldiruﬂ.(llll]
Ograp res res fiss res scat
1 1.10738E-04 .000000E+00  3.SB1E-04
12 -3.0B3156-2 000000+ -2.29777%-02
B 6.909E-B .00000(E+00  1.8BKE-B
% 8.56156%-02 .000000E+00 -3 2577405
5 -1.800067E-01 JO0000CE+00  8.0830&E-(5
% 2. 04 .000000E+00  -9.255608E-06
abess resorerce mt:eg-als
Oabsorption 2. 14(1318(2
fissin
- elapsed time 07 min.
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0 silver-109  erdf/b-ivmet 139 wpchted 10/13/89

Oresonance data for this ru:li%? %

Oress nuber (a) = A tenperature(kelvin)

Opotertial scatter sigm =  4.988 lutped nclear dansity

(H:nn factor (g) = 1441.800 lunp dimension (a-bar)
Oirrer radius = .(000000CE+00 darcoff correction ()

Othe absorber will betreatedb/ﬂemdmmmnegal methodl
Omess of mderator-1 =

Onoderator-1 will be trented
Oness of mderator-2 =
Omderator-2 will be treated
Othis resorerce material will

gmd\em integral method.

the rordheim integral method.
treated as a 2-dimersioral cbject.

47109  temperature= 975.00

975.000
2NBSE-B
= 4.681220%-01
= 3.45567E-00

signa(per ebeorber atom)= 5.85133306+06
signa(per ebsorber atam)= 6.53%200E+06

Ovolure fraction ogmp in cell used to accout for spatial self-shielding=1.00000

res fiss res scat

10 3.5954-06 J00000CE+00  8.1987%E-(6
1" 4 NTTE-06 J00000CE+00  2.00B31E-04
12 -6.96685 -01 .00000CE+00  -3.06387¢E-(2
3 7.673R1E-01 [00000CE+00  3.38075%-(02
% 1.4M62E-01 J00000CE+00  -2.159%3-03
Oexvess resorarce integrals
0 resolved
ion 1.4(B35EHB
fission .0000CE+00
oo ™ upcdsted 10/13/8) 5 95
= 1126 tenperatures .00
0 »-131 mt=102, 103, 104, 105, 106 ydated 10/13/89 54131 taperatues  9755.00
Orescrarce data for this nclide
Onass nunber (a) = 1.7 tenperatire(ielvin) = 975.000
Cootential scatter sigm =  4.301 lurped nclear densi = THXBYE-O7
Ospin factor (g) = X6.85 lup dimersion (a-ber) = 4.68120%-01
Oimer radius = dercoff correctian (€) = 3.495%€-01
Othe absorter will bettmtaib/therm:helmmwd
Omess of moderator-1 15. sigra(per ebsorber atan)= 2.275019EH5
Onoderator-1 will be treats:l b/ the rorcheim integral methad.
Ovess of moderator-2 37.93 s|gta(per ebsorber atan)= 2.5457%8E+5

Onederator-2 will be trmtdb/therudeun integral method
Othis resorerce meterial will be treated as a 2-dimersional da ect.

Ovolure fractian of lurp in cell used to accart for spatial self-dﬁeldirgﬂ.oilm

res gbs

Ograp res scat
9 9.29545%-08

res fiss

O0000CE+00  2.277645E-07
10 -9.6518856-07 JO00000E+00  8.448204E-06
1" -1.101953%-04 J00000CE+00  -1.1663%E-06
12 -3.1018%-6 J00000CE{00  -2.963734E-04
B -6.808714E+00 JO00000CE+0 -1
% 1.15630E-02 LO0000E+00  1.5754%€-02
gaeess rescrerce mngals
Oebsorption 8. %0(2
fission %B(D
- el time  .0B min.
0 -1 m=102, 103, 104, 105, 106 updated 10/13/89
Orescrence data for this Ml‘%ﬂ - ol
Qress runber (a) = . tenperature(kelyvin)
Opotential scatter sigm =  4.301 lunped riclear darsity
lknn factor (9) = 65.89 lunp dimension (a-bar)
rrer redivs = darooff correction (c)

.000000CE+00
Oﬁ\edsabrmllbemmdb/ggsemdmmlmlne&nd.

of moderator-1 5
Omderator-1 will be tneatei the rorcheim integral methad.
Omess of moderator-2 953

igme(per absorber atom)= 1.3462400+05
signe(per ebsorber atan)= 1.501984 16406
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Onoderator-2 will be treated by the norcheim integral method.
Othis resorerce material will be treated as a 2-dimersiomal dbject.

Ovolure fraction of lunp in cell used to accant for spattal sel f-shielding=1.00000

res s res fiss res scat

1 33UEE-(B 00000400 -9.30BIXE-07
Oacas rescrerce mﬁeg‘als

[Hsaptim 9. m-m
.0000CE+00

fission
S a‘d‘fB/b-"“ v et 129% upchted 10/13/89 5435  tewperatures
0 »erorr iv mat 071
0 18 erdtfi o %1104' ® 1wt.phtai 013/ %13-6 mpaaum:'
cesiumr ivmat 33
Orescrence deta for this nclide
Omess rurber (a) = BLM tenperature(kelvin) = 975.000
Qotential scatter sigm =  7.100 lutped niclear dersity = 1.82875%-06
Ospin factor (g) = 34.437 lup dimersion (abar) = 4.6812201E-01
Oirmer radius = .000000CE+00 chrooff correctian (c) = 3.4A29051E-01
Oﬂnmmllbmwmmm1rmegalm
of mxerator-1 = sigm(per aosorber atam)= 9.3376414E+04

Omhatuﬂmllbetreatd &emd\eunlrtmlmm
of mederator-2 51

signa(per absorber atan)= 1.0015845E+5

Omda-ath will be tneata:l the rorcheim irtegrat methed.
Othis resorerce material will be treated as a 2-dimersioral dbject.

Ovolume fraction of Wup in cell used to accaut for spatial self-d'lieldirgﬂ.(llm

Ogrop res abs res fiss res scat
9 -8.437516-06 9.10638%-06
10 -1.9921E-04 OUT2E-0h

12 -1 342E-R O0000CE+00  -1.38BE-B
3 -2.195588-02 O0000CEX)0  -1.20487E-B
% -1.063674E+00 .000000E+00  -4.706611E-02
15 5.631UE-B .00000CE+00  -4.066079E-0%
16 2. -3 .00000CE+00  -2.21567¢E-0%

fission i
s ypcated 10/13/89 B34  tenperatures
0 cs- m= 1071
0 cs-13% = 1R BT tenperatures
mt= upchted 10/13/89

Orescrence data for this nelide Sepers.re
Qress runber (a) = BL7 tenperatureCielvin) = 975,000
Qpotential scatter sigm =  4.85 lunped nclear drsity = 2. 19G358E-09
&;nn factor (g) = 1%7.60 Wrp dimersion (a-ber) = 4.6812201E-01

mer radius = .000000CE+Q0 droof f correction (c) = 3.429251E-01
Oﬂ\ed:su'ba‘mllbemtdb/ﬂtmdmmm'al
Omess of moderator-1 15.9%5 p;r dosorber atan)= 7. 7676008E+07
Onoderator-1 will be trutdg the rorcheim lm
Oress of moderator-2 B3 ?luper abeorber atom)= 8.66622086407
Omxierator-2 will be treated by the rorcheim integral method.

Othis rescrarce material will be treated as a 2-dimersiaral cbject.

Ovolure fraction of tup in cell used to accart for spatial sel f-shielding=1.00000

A
888

AR
8888
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Ograup res as res fiss res scat
10 1.3899&-% .00000CE+H00  6.008004E-07
1" 2.5%320E-(6 000000400  2.223017%-05

Oexvess resorerce integrals

0 resolved

Oebsorption 1.38477E+00
fission .0000CE+00
P - e updated 10/13/8 SI® 97%5.00
a- m= 10/ X
Orescnence data for this nelide Sepersture
(vess nunber (a) = B3 tenperature(kelvin) = 975,000
Opotential scatter sigm =  4.906 luwped nclear dersity = 1.9145627%-06
Ospin factor (9) = U5.85 lunp dimersion (arbar) = 4.681220%€-01
Oimmer radius = .(000000CE+00 dacoff correctian (¢) = 3.42926%€ -0
Othe absorber will be treated by the norcheim mt:ag'al method.
Ovess of mderatar-1 = 15.95 sigma(per dsorber atom)= 8.719086E+0%4
Orockrator-1 will be treated by the rorcheim integral method.
Omss of mderator-2 = 983 sigma(per dbsorber atom)= 9.550ME+0%

Omxlerator-2 will be treated by the rorcheim integral method.
Othis resorernce material will be treated as a 2-dimersional dbject.
Ovolure frection of lunp in cell wed to accaurt for spatial self-shielding=1.00000
res g res fiss res scat

9 5. 1219|7E-(E [000000E#00  7.290465E-(3

10 -8.64857%-6 .000000E+00  -9.3TF51E-DB

1" .000000E+00 .000000E+00 00000CE+00
12 -6.32790&-1B .000000E+00  -3.840514-03
Oexpess resorarce integrals
0 resol ved

ion 8.14385+00
0000CE+00

fissin .
- etqsd tim .12 min,
0 1101 '1'5 1(113 106,105,106,107  \pchated 10/13/89 01 tenperature= %%
~ me=
ngne dita for this nclide
Omess runber (a) = BO.&7 tenperature(kelvin) = 975.00
ial scatter sigm = 4.953 luped nclear density = 9.076&2717E-07
Ospin factor (g) = 1025.500 lup dimersion (a-ber) = 4.6812D1E-01
Oirrer = .000000CE+00 darcoff correction (¢) = 34256101
Othed:sabermll betrmm:lb/ﬁemrdmmlm
Omss of mderator-1 = 15.9%5 sigma(per dosorber atam)= 1.881386E+5
Onocerator-1 will be treatd the rorcheim integral method.
Omess of mderator-2 = 53 signa(per absorber atam)= 2.0990400E+5

Omoderator-2 will be treated by the rorcheim integral method.
Othis resorerce material will be treated as a 2-dimersiorel dbject.
Ovolume fraction of lunp in cell wsed to amu.rt for q:ntlal sel f-shielding=1.00000
Orop res s res fiss
10 -3.35!27&-06 JO0000CE« 0 -1. 136$7E-02
1 -5.86064&-13 L00000CEH0  -7.827497-02
4 -7.14110%-05 [00000CE+00  -5.150514E-06
Oaxpess resorarce integrals
0 resolved

Oabsorption 1.229456+01
fission .0000CE+00

o™ i upcdsted 10/13/® D3 975.00
pr- m= tenperstures

0 rd-143 m=102 ypdated 10/13/89 €043 tenperature=  975.00

Orescrarce data for this nclide

Omess runber (a) = % kelvin) = 975.000

Opotential scatter sigm =  5.000 nclear dasi = 1314057506

Ospin factor (q) = 1964.890 lutp dimension (a-ber) = 4.681220%€-01
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Oirrer radius .000000CE+00 dreof f correction (€)= 3.429961E-01
Othe absorber will betrmtz!b/ﬂenrd\eumlrmeg'al

Oess of mderator-1 = 15.9%5 signa(per absorber atam)= 1.2975X1E+5B
Omoderator-1 will be treata:lb/ﬂwerudmm integral method.

Omess of mderator-2 = 25/7.9 signa(per ebsorber atam)= 1.44M378E40

Omoderator-2 will be treated by the rnordheim integral method.
Othis rescrerce material will be treated as a 2-dimersional dbj ect
Ovolure fraction of lump in cell used to accaunt for spatiat self-dﬁeldirfunm

res ds res fiss res scat
10 -1.75N4%E-05 J00000CE+00  2.751AE-06
" -3.079%28%-2 JO00000CE+00  -3.61209%-01
2 -1.95807%€-02 JO0000CEH00  -9.719688E-1B

Oexcess resonarce integrals

0 resol ved

ion 5. 16188401
C00COCE+00

fissin .
o T upcted 10/13/89 QOUS  temperature= 975.00
m= o
Orescnance data for this nclide
Qmess runber (a) = U3.648 teperature(kelvin) = 975.000
ial scatter sigm =  5.067 lunped nucleer dersity = 1. TAREGE-05
Qspln factor (9) = 1007.250 lup dimrsion (a-bar) = 4.681201E-01
mer radius =, 000000CE+00 dcoff correction (c) = 3.42551E-01
Othed:sortermll be treated by the norcheim integral method.
Omss of mcerator-1 = 15.95 slgm(par ebeorber atan)= 1.45NBIEHS
Omderator-1 will tztreataib/ﬂxemrdmmlml
Omess of moderator-2 37.93 mfm(w ebeorber atan)= 1.6753196405
Onederator-2 witl be treatai by the norcheim integra

Othis resorerce material will be treated as a 2-dinersioal dbject.
Ovolume fraction of luip in cell used to accant for spatial sel f-shielding=1.00000

Orop res ds res fiss res scat
10 -3.951190E-0% O000000E+00  -6.5(B45%6-(3
n -7.2813%%-8 000000EH0  -2.112537E-02

2 -1.81162%-01 -00000CE+00  -1.149293+00
B3 9.661075E-056 O00E+00  2.0BZ2XE-04
% -1.255805E-01 [00000CE+00  -3.36X5E-(B
15 5.91507%-B J00000CE+00  -4.636B1E-04
% J00000CE+00  -1.45133E-04
J00000CE+Q00  -1.064(BCE-04
JO0000CEX00 9. 31353305
i 7.634105E-04 JO0000CEX00  -8.060882E-(6

.00000(E+0  -2.919774E-06

fission .
- elgsed time .13 min.
Omily  meio | B 103 it

mt= L

l}saumm chta for this nclide e Setpersure
Qress nunber (a) = '¥5.63 tenperatureCkelvin) = 975.000
Opotertial scatter sigm =  5.08 lurped nicleer dersity = 5.550¢E-07
(q:nn factor (9) = 21587.500 lup dimersion (abar) = 4.68120%€-01

Oirmer radius = .0000000E+00 dacoff correctian (¢) = 3.42551E-01
Othe absorber will betrvatadb/demdmmlmeg'almdnd.

mcerator-1 = 15.9%5 sigm(per absorber atom)= 3.51002E+56

Qmess of
Orn&utaﬂ mllhetneat ﬂremdemlmlnetm:l.
of moderator-2 signa(per absorber atam)= 3.6271047EH5
Olmbmw‘-z will hetrmte! themchewn integral method.
Othis resorernce material will be treated as a 2-cimersiorel cbject.
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Ovolure fraction of lurp in cell used to accart for sptlal sel f-shielding=1.00000

res s res fiss res scat
-2.04040%-02 -7.AB506-(3
-5.400604E-03 00000CE+00  -5.833065E-04

270 .
LUOWE-R .
1.6B01E-02  .O000OCE+00  1.74687%-03

zsnamxmsg

13697552 O0000CE+00  1.15042E-18
1.537E-2 O0000CE+00  9.649007E-04
6.999617E-04 O0000CE+00  5.070222E-06

fissin
- elgpsed time  .B min.
0 iy et 122 upcated 10/13/89 2112? et 950
an v fission X
Orescrence data for this nclide precet peperERre
Omess rurber (a) = %5.63 tenperature(kelvin) = 975.000
Opotential scatter sigm = 5.093 luped ncleer dasity = 1.30421%-08
Ospin factor (@) = .00 lup dimension (a-bar) = 4.68120%-01
Oimer radius = dacoff correction (c) = 3.42951E-01

.000000CE+00

Othe absorter witl betneauadb/ﬁ\erm:hetm mueg'alnamd.
Oress of moderator-1 15.9%5 sigmna(per ebsorber atam)= 1.31210156+07
Onoderator-1 mlltztreatd the rorcheim integral method.
Oress of moderator-2 = 53 sigm(per dbsorber atam)= 1.453096526407
QOmoderator-2 will be treated by the norcheim integral method.
Othis resorerce material will be treated as a 2-dimersicral cbject.
Ovolure fraction of lurp in cell used to accant for spatial sel f-shielding=1.00000

res &s res fiss res scat
2.%757E-01 LO0000CE+00  1.1473E+00
1.5813+00 J00000CE+00  -1.2Z%B4(E+00

3.121567%-01 J00000CE+00  -1.93121%E-(B
7.2809XE-1B L000000E+00  -3.73BB1E-04
4. 2814151 .
3.516%E-G .

2.9057E-B .00000(E+00  -1.64G01E-0%
8.4B34E-04 .

Qescess resorerce integrals

S 72

ion .
fissian .0000CE+00
- elgpsed time .15 min.

Bﬁﬁﬁ&ﬁﬁﬁﬁsg

thermal scatterirg metrix rumber 3 at a taperature of  900.08 was selected.

0 sm149 m=102, 108, 107 L k% 4 U9 975.00
Orescrerce dita for this nclice ke CeperEare
Omess runber (a) = %7.68 tenperaturelkelvin) = 975.000
Opctential scatter sigm = 3.0 | lurped ncleer dasity = 6.35458%-08
(hpm factor (9) = 10407.900 lunp dimension (a-ber) = 4.B120E-01

Oirrer radius = . (000000CE+00 dareoff correction () = 3.4051E-01
Othe asorber will betrehadb/ﬂ'emdmm 1meg-alneﬂnd.

Qness of mxderator-1 sigma(per ebsorber atan)= 2.685974(E+06

mmb'atu~1 will l:etrutd themtd\em integral method.
Qress of moderator-2 sigm(per absorber atan)= 2.996095E+06
deruta~2 witl Iztretai thernrdﬂn integral methad.
Othis resorance material will be treated as a 2-dimersional dbject.
Ovolume fraction of lu:p in cell t?d to acoaut for s;atml sel f-shielding=1.00000
res ds res fiss res scat



Feb 16 10:05 1996 File Name: s3020ucf.ot  BRAOOOD00-01717-0200-00012 REV 01 ATTACHMENT | - Page 120

n 8.5466%E-03 -00000CE+00  3.07120CE-02
12 -5.07572%-R L00000CE+00  -1.73/6(E-01
13 2.521316E-0R JLO0000(E+00  3.150472%-(B
1% 2.71376%-(R .00000CE+00  -5.009M87%-(13
Oexcess resorarce integrals
0 resolved

in B.0437EHR
(0000CE+00

fissian .

- el time .15 min.

0 a1 m=102 ychted 10/13/89 62150 tamperatures  975.00

Orescrance data for this ru:llcb

Omess nuber (a) 148.69 tenperature(kelvin) = 975.000

Qpotential scatter sigm =  5.162 luped nclear darsity = 2.6805%5E-07

Qspm factor (g) = 4376.620 lup dimension (a-bar) = 4.6881201E-01
mer radius = .(0D000DCEH0 dacoff correction (€)= 3.A29B1E-01

Oﬂ\ed:su-brmll be treated by the norcheim integral method.

Omess of mderator-1 = 15.9%% sign(per ebsorber atom)= 6.5611206E+5

Onocerator-1 will be treated by the rorcheim lrtegal method.

Oress of moderator-2 = 237.9%3 gra(wmatmo-'l.mm

Onoclerator-2 will be tnaatdb/ﬂle rorcheim lrtegal
Othis resorence material will be treated as a 2-dinersioral <bect.

Ovolure fraction of lutp in cell used to accart for spatial self-émieldirg:unm

Ograp res &8 res fiss res scat
10 -1.683061E-04 OODOOCE+00  -1.03779%-(B
11l -1.6135E -1 OO000CE+00  -2.(B2B(E-(2

B 4 4AT3E-01

% 1.0668%E-04
Oexcess rescrarce integrals
0 resol ved

12 4. 963TE-B  .00000E«0 -1511058-B

Oabsorption 294529402
fi:im i (IIIIBm
- time
0 sm-151 nl.-102 1(13 104,106,106,907  ypdated 10/13/89 62151 tarperature=  975.00
Orescnence dita for this nelide
Oress runber (a) = 19.63 tenperatureCkelvin) = 975.000
ial scatter sigm = 5.1%5 luped ncleer darsity = 1.BBAE-07
Ospin factor (@ = T557%.78 luip dimersion (a-ber) = 4.6812201E-01
Oirrer redius = . (0000000E+00 drooff correction (c) = 3.4961E-01
Othe absarber will beu'eamdb/ﬂemdmmtmegal method.
Omess of mderator-1 = 15.9%5 ?la(rar ebsorber atam)= 1.6429926E+06
Cnuh-ata*‘l will be treatai the rorcheim integral method.
Qmss of moderator-2 B7.983 sigm(per ebsorber atam)= 1.8330675E+06

Onoderator-2 will ke treatdb/ the rorcheim integral method.
Othis resorarce material will be treated as a 2-dimersioral doject.

Ovolume fraction of lutp in cell used to accant for spatial sel f-shielding=1.00000

Ograp res d&s res fiss res scat
% -5.597875-& .00000CE+00 -1.15(3145-02
15 1.5020086+01 O0000(E+«0  7.67ZE-(R
1% -2.1663x+401 L00000E{0  -6.130017E-(R
7 1.76303E4R JO0000CE+00  8.3:453%-01
18 -3.195EHR .00000CE+Q0  -1.775551E+00
1 6.9 701 [O0000CE+00  3.8408256-01
D 1. 14620846400 .00000CE+00  -1.45485E-0%
21 7. 1752XE-R [00000CE+00  1.264099E-02
2 6.9557%-02 .00000CE+00  3.838505-(1B

-1.0N98%E-02 .00000CE+00  3.37405CE-0%
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fissian .
0 tire :!c;em}as 106,105,106,107  ypdhated 1071 152 taperature=  975.00
0 sm-1 = 3/ & .
Orescrerce dhta for this nuclide
Omess ruber (a) = 150.615 tenperatureCkelvin) = 95.000 -
ial scatter sigm =  5.208 lutped nclear darsity = 116600607
Ospin factor (g) = 853.5% lup dimersion (a-ber) = 4.681201E-01
Oirrer = .0000000E+00 darooff correctian (€)= 3.Q%261E-01
Othed:satermll be treated by the norcheim lnheg'al method.
Omass of moderator-1 = 15.95 signper aosorber atan)= 1.463336E+05
Omederator-1 witl betrmtedgmemdmm"tml methed.
Omess of mderator-2 = 953 signa(per ebsorber atan)= 1.63X464E406

Omnoderator-2 will be treeted by the rorcheim integral method.

Othis resarernce material mll treated as a 2-dimersioral dbject.

Ovolune fra:tlm of lurp in cell used to accaut for spatial self-shielding=1.00000
res fiss res scat

OJIIIBG) 1. 1510704

10 -6.5UBE-05 O0000CEH)0  -7.57%6%E-04

0o el
Mm}t‘lm B
000E+00

fissin

- e time .17 mi

0 et m=102, 1(13 104,105,106,107  ypchted 10/13/89 &153 tenperatures  975.00

Orescrance data for this nelide

Oress rutber (a) = 151.407 tenperature(kelvin) = 975.000

Qpotential scatter sigm = 9.731 luped nicleer dasity = 5.5470167E-08

Ospin factor (9) = 12X5.900 lup dimension (a-ber) = 4.8B120€-01
Oimer radius = .000000CE+00 chwffm'a:nm (c) = 3..2926%E-0

Othe absorber will be treated by the norcheim muzy'al

Omess of mxkrator-1 = 15.95 ?m(mrmamm-s.moa

Omocerator-1 will be treatdg the rordcheim lrtm

(Omess of moderator-2 93 fummm- 3. 3SEL1 X056

Omoderator-2 will be treated by the rordheim irtegral method

Othis resorarce material will be trested as a 2-dimersioral dbject.
Ovolume fraction of (up in cell wsed to accout for spatiat self-shielding=1.00000
res es res fiss res scat
12 -2.5971XE-01 JO00000E+Q0  -5.05622%-02

BIBIRARG
o

fission .
- el time .18 min.
0 ar? m=102, K3, 104,105,106,107  ypchted 1013/ B854 tenperature= 975.00
Orescrence data for this netice
Oress runber (a) = 601 tenperature(kelvin) = 975.000
atial scatter sigm = 9.731 lunped ncleer dersity = 1.61N15E-09
Ospin factor (@) = P135.801 lutp dimension (aber) = 4.681220%€-01
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Oirrer radius .000000CE+00 darcoff correction (€) = 3.4269261E-01
Othe absorber will behmt:edb/thenu'd\elm 1meg~alneﬂnd.

(mess of moderator-1 sigme(per ebsorber atam)= 1.06462226+08
Om1mllbetmtd£;ﬁ\emdmm integral method.

Omss of mderator-2 = 953 sigm(per eheorber atam)= 1.17662956+08

Omoderator-2 will be treated by the rorcheim integral method.
Othis rescrerce material will be treated as a 2-dimersioral dbject.

Ovolure fraction of lunp in celt wsed to accant for spatial self-shleld1rg=1 00000

Ogrop res &s res fiss res scat
2 -3.84%1E-01 J00000CE+00  -6.0088%E-02
B -2.9BXE-01 000000400 -2.42%7%-02
% 3.60166%-01 JO0000CE+00  1.521403-02
15 2.2968X-01 00000000 2.1292X-02
% 7.321%1E400 LO0000CEH0  9.28109€-02

17 -1.43601 1E+(R JO0000E+H00  -1.84634E+00

B 1. 138777+ .00000CE+00  1.860143+00

1,4 -1.014563+402 L000000E+00  1.187191E+00
Oxcess resorarce integrals

resol ved
ion 2. B373EHB
fissin .0000CE+00
dartm ™ el 0, 10, 1, 106,107 V® &15 975.00
0ar mt=102, 103, 104, 105, 106, Upchted 10/1 tenperature= N
0 gH155 m=102 uxdated 10/13/87 64155 tarperatures 97500
Oresaence data for this nelice
Omess runber (a) = 153. tenperatureCielvin) = 975.000
Quotertial scatter sigm =  5.277 lutped ncleer dasity = 1.02500%E-10
(lspm factor (@) = 12700.100 luip dimersion (erber) = 4.6812201E-01
rner radius = . 000000CE+00 dmoff correction (c) = 3.42%51E-01

Oﬂed:saizrmll be treated by the norcheim integral methodl
Oress of mderator-1 = 15.95 sigra(per ebsorber atan= 1.669134X+09
Omoderator-1 will be treated by the norcheim lmqral method.
Ovess of mxerator-2 = B7.983 ?m(wd:mba'ahmn):LSM?&EﬁO?
Oroderatar-2 will be treated by the norcheim integral methad

Othis resorerce material will be treated as a 2-dimersicral dbject

Ovolume fraction of unp in cell wsed to acoourt for spatial self-dneldrrp1 00000

Ogrop res s res fiss res scat
12 -1.4953+00 .00000CE+Q0  -1.83%14-01
B 1.5414356400  .000000E+00  1.968B4XE-01

Y% 2.19617%E-01 O0000CE+00  9.8106CE-B
15 -3.28953%-01

16 1.477360E400 JO0000CE+00  -4.14887E-13
17 1.56865%-01 00000CE+Q0  -1.4791586-(3
18 9.6B154E-(2 J00000CE+00  -1.07804CE-(3
9 6.2531E-R J00000CE+00  -8.0X583E-04
2 1.67063%-02 JO00000CE+00  1.6267XE-04
4] JO00000E+00  .OOOCOCE+00  .OOOOOCE+00
2 J00000CE+00  .0O0ODCE+00  .OOOCOCE+Q0
3 .00000CE+00  .OOOOOCE+00  .OOO0OCE+00
-3 -00000CE+00 JO0000CE+00  .OOO0OCE+00
S -2 127MEHD  JO0000CEH00  -1.6218766400
) L205724B  .00000CE400  1.9614256400
Z -1.659R%HB J00000CE+00  7.3HE-01

- elepsed time .20 min.
O34 1043 sigo=o+ nesxlacs p-3 3k f-1/e-m(1.45)
Orescrance data for this nclide

K54 tenperature=  975.00
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Qessnunber (2) = = 22.09 tenperature(kelvin) = 975.000
Qpotential scatter sigm = 10,01 lutped nclear dasity = 5.45373XE-06
Ospin factor (g) = 68, lmp dimrsion (arker) = 4.6812201E-01
Oirrer = .0000000E+00 chreoff correction (€)= 3.4X951E-01
Oﬂ\edsorm-mll be treated by the norcheim integral method.

Ovess of mderator-1 = 15.995 signa(per sosorber atom)= 3.1310574E+04
Onocerator-1 will be tmatai the rorcheim irtegral methcd.

(Oress of moderator-2 985 sigm(per ebsorber atan)= 3.492141E+04

Onocerator-2 will be treatei the rorcheim integral method.
Othis resorance neterial will be treated as a 2-dimersioral dbject.
Ovolume fraction of lutp in cell used to accourt for spatial sel f-shielding=1.00000
res s res fiss res scat
1" 2. 611€8§E-02 JO0DOOCE+00  -7.612181E-02
12 -2. 168201 JO0000CE+00  -8.919328-(R
B 7.790E-04 JO0000CEH00  -6.46044E-04
% -2.078&77E+01 L00000CE+00  -3.352051E+00
gam resorarce inheg'als

Oatsorption smoz

fissian

- elgpsed time 3) min.

OuaniunrZB  edf/b-ivmet 1261 ypchted 10/13/87 o735 tarperature=  975.00

Orescrarce dita for this nclide

Omess runber (a) = Z3.05 tanperatureCkelvin) = 975.000

Opotential scatter sigm =  11.500 lutped ncleer dersity = 6.576470%-04

Clspm factor (g) = 15171.100 luip dimersicn (a-ber) = 4.6812201E-01
mer radius = _000000CE+00 cbrcoff mtlm © = 3.099%%E-01

Dd'ed:sabsmll be treated by the norcheim mteg*al

Omess of mcerator-1 = 15.%5 fva(pa-wbsamm-zmoz

Onxdlerator-1 will be treated b/ the rordheim integral method.

Owess of mderator-2 = Z38.09 sigm(per absorber atom)= 2.78567E+02

Omoderator-2 will be treated by the norcheim integral method.
Othis resorerce mterial will be treated as a 2-dimersicral dbject.
Ovolure fraction a;;mp in cell u;ed to acoaut for spatial self-shielding=1.00000

res
12 -2.6/810E00 -1.667779400 6. 240832

% THAXBEAND 4 AANEND -4 9SEEE-02
Oexcess resorarce integrals
0 resol ved

Oebsorption 2.(575EHR
fission 1.2777eR
- elgpsed tim .2 min.

0235 1163 sig5+ resixlacs p-3 &Bk f-1/e-m(1.45) 936 tenperature=  975.00
Oresorence data for this nclide
Omess runber (a) = B0V tenperature(kelvin) = 975.000
Opotential scatter sigm =  10.95 {unped nclear density = 9.3700974-06
(k:an factor (g) = &328.40 luip dimension (e-bar) = 4.6812201E-01
mer radius = ,(000000CE+00 crooff correction (c) = 3.42961E-01
Othedsatnrmll be treated by the norcheim mteg*al method,
Omess of mderator-1 = 15.995 mwmmﬂm
Omoderator-1 will be treated by the rorcheim lrtg-al
Omess of mxerator-2 = 2557.984 signe(per absorber atan)= 2.(BBS4TE G

Omxerator-2 will be treated by the norcheim integral method.
Othis resorerce materiat will be treeted as a 2-dimersioral dbject.
Ovolure fractian of Lutp in cell used to accout for spatiat self-dwieldirvLmn

Ogroup res scat
" -4 BITE-R .00000CE+00  -1.155586E-01
12 -2.16818E-01 .000000E+00  -1.71652(E-01
B -5.4501a%-02 JO00000E400  -3.2208786-(B
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% Q7672965400 JO0000CE+Q0  -8.535857E-01
Oexcess resorarce integrals
0 resolved
ion 3. 2107342
fission .00000E+00
- elapsed time .2 min.
0 uaniurZ38  edf/b-iv mat 1262 Updated 10/13/89 tarperatures 97500
cbta for this nclide
Omess rurber (a) = 26.006 tanperaturetkelvin) = 975.000
Quotential scatter sigm = 10.5%9 luped ncteer darsity = 2.04772€-(@
Ospin factor (@) = 66.57 lup dimnsion (arbar) = 4.681201E-0
Oirrer radius = ,000000CE+00 dreoff correctian (€)= 3.42561E-01
Othadsatzrmll be treated by the norcheim integral method.
Omess of mderator-1 = 15,955 signe(per ebsorber atom)= 7.74500188+400
0mch~ata‘-1 will be treatd themtd\eun lrtml methaod.
of moderator-2 sigre(per aosorber atom)= 3.334778-01

derata--z will be treated rnrd\elm integral method.

Othis resarerce material witl trmtnd as a 2-dimersiaret dbject.

Ovolume frection o:b;mp in cell used to accaut for spatial sel f-shielding=1.00000
scat

Ogrop res fiss res
9 -3. 9519502 O00000EH0  -4.067914-01
10 -1.02770EH0  -1.75855%-05  -6.4910:0E+00
1 -9.712980E+00 J00000CE+00  -2.6508646401
12 ~4 36701 000000400  -4.9596B¢E+01
B3 -5 4023446401 JO0000CE+00  ~1.760432E+01
% -1.045185E402 JO0000CE+00 OS0695E+00
Ocess resorerce integrals
0 resolved
ion 1. B540E401
fissin 5.(BBE-04
O eI erth o et 1283 upcted 10/13/® BA7  tenpersture= 975.00
reptunium- ivmt K
Orescrance data for this neclide
Omess nunber (a) = 25.012 tenperatureCkelvin) = 975.000
ial scatter sigm =  10.500 luped nclear dersity = 1.45B56-07
Ospin factor (g) = 10100.800 luip dimersion (aber) = 4.681220%€-01
Qirrer = cbreof f ocnu:tun () =3.0209%1%E-01

. 000000CE+00
Olhe&aubrmll tztrataib/ﬁermd\elmwmg'al
Omess of moderator-1 15.955 sigm(per dwsorber atam)= 1. 1773516406
Qwoderator-1 will be treatdbymemrdlewn lrtml
Omess of moderator-2 s:g:a(permmo-1mm
Omocerator-2 will betmatedb/memdlem integral method.
Othis rescrerce material will be trested as a 2-dimersiorsl d:uect
Ovolure fraction o;urp in cetl used to accant for spatial self-d11eld|rg=1 00000

res fiss res scat

H S.3005ER  -1.060%E-06 731565

12 4.5876VE-@  -7.9RW9FE-B  9.6551%-B

B 4GUBZE-R  9.2TT6E-06 1.7%0E-B

% 1.BE-R  1.408681E-06  -5.4060E-04
Oexcess resorerce integrals
0 resolved
Oebsorption 2.B57%0R

fissian 1.3861CE-01
fpf%“w'ﬂ viacs pr3 2K f-Ven1. 55 %38 975.00
si nesk -1/e-m(1.45) tenperatures

Orescrence data for this nucli
Omess runber (a) = w tenperature(kelvin) = 975.000
Opotential scatter sigm =  10.80 Wiped nclear dersity = 1.7291568-07
Ospin factor (@) = B130.60 luip dimersion (a-bar) = 4.681220%-01
Oimer redius =, darooff correction (¢) = 3.29BE-01
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Omed:scrba‘mllbetrﬁnedb/ﬂnmdmmlmeg'alnedm

Oress of mxderator-1 = 15.9%5 sigm(per aworber atam)= 9.873152+07
Omoderator-1 will be treated by the rorcheim integral method.
Qmess of moderator-2 = 51 sigm({per gosorber atan)= 1.055570E+08

Omoderator-2 will be treeted by the rorcheim integrat methad.
Othis resorarce material will be treated as a 2-dimersioal dbject.
Ovolure fraction of lup in cell used to accaut for spetial self-shielding=1.00000
Ograp res &s res fiss res scat
11 A1IBHE-0  TINGBAE-D 3.085X6E-04
2 333083306 4.B199%E-6 1.1B1EE-04
3 41G0ZE-01  7.58107%E-2  -9.0BHE-B
1% 382198601 6. 96072  8.535%&E-B

0 X Bmolved
fon . S5555E+01
6pfl AL pedated 10/13/89 %)  temperatre= 950
utanium- iv mat N
Orescrence ciata for this nclice
Omess runber (a) = BEIP tenperatre(kelvin) = 975.000
(Qpotertial scatter sigm =  10.200 luiped nclear dersity = 1.5953416E-06
Ospin factor (g) = &35.710 lup dimension (arber) = 4.681201E-01
Qirmer = .0000000E+00 chnoff corection (€) = 3.42926%-01
Othedsatarmll be treated by the norcheim mueg'al
(vess of mderatar-1 = 15.9%5 ?'la(prdxxberam-1ﬂmm
Omoderator-1 will betneateib/d\emrd\eim integral method.
Ovess of mderator-2 = s1gm(mr absorber atan)= 1.1481062E+04

Onoderator-2 will be treated b/ the rorcheim irtegral method.
Othis resorence material will be treated as a 2-dirersiocnal d:uect
Ovolure fractian of luip in cell wsed to accaut for spatial self-shielding=1.00000
Ograp res as res fiss res scat
1" -3.307465E-(2 -1.12165-02 -1.BN7E-02
12 -3.05066%-01 -1.1%56E-01  ~4.04358%-02
3 -1.00066E400 -6.017618E-01  -1.4809M2E-(R
% ~3.1485E-01  -1.6E-01 33040
Oxcess resorerce integrals
0 resol ved

Oabsorption 317653402

fission 1.78181E+2
6;" t% efm""“' 125 yxhited 10/13/89 %20 975.00

utanium- iv mat tenperature= .

Orescrence data for this nelide
QOress rurber (a) = B1.92 tenperature(kelvin) = 975.000
Opotential scatter sigm =  10.5%9 lunped nclear dasity = 4.399GE-07
Ospm factor () = .24 Wwp dimersion (arbar) = 4.6812201E-01

Oirmer radius = ,000000CE+00 dacoff correction (¢) = 3.420961E-01
Othe absorber will betrmtedb/ﬂ'emrdmmlmlneﬂnd.
Qmess of moderator-1 signa(per ebsorber atam)= 3.8879919+05
Onoderator-1 mlllztnaatd themrdmm integral method.

Omess of moderatar-2 = signper ebsorber atan)= 4. 1705805EH5G

Om'hutor-z will be treated the rorcheim irtegral method.
Othis resorance material will be treated as a 2-dimrsiarel dbject.
Ovolure fraction of lutp in cell used to accaut for spatial sel f-shielding=1.00000
Ogrop res &s res fiss res scat
-1.00877X-06  1.5ABIE-07  5.99059%-05

10 4L IBHE-B  -3.GARE-06 2. 2981804

" 2.950%-B  -1.651E-G  -4.08008%-B

2 GAUTE-R  -2ASNE-0 4 ABITE-2

3 4560 E-B -2.7B4FEB  -3.3BNE-0

% 00000CE+00 -00000CE+00 00000CE+00
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15 1.7906-  33580E-06  3.50673%-B
16 3373456400 6.43B6E-04  4.31161%E-01
7 5.7200EHR  1.085XE-01  S5.16955%401

Oabsorption 8.261086+03

fission 2.415556+00

- elgpsed time .30 min.

0 plutenium 241 erdf/b-iv mat 126 upchted 10/13/87 %01 tarperature=  975.00

Orescrence dita for this nclide

(mess nunber (a) = 28978 tenperature(kelvin) = 975.000

(potential scatter sigm =  10.9%9 luped nelear dersity = 3.257617E-08

Ospin factor (9 = 16402.100 lup dimersian (aber) = 4.681201E-01
rrer radius = ., 000000CE+00 dreoff correction (¢) = 3.42961E-01

Oded:saha-mll be treated by the norcheim integral method.

(hess of mocerator-1 = 15.955 signa(per absorber atam)= 5.225761E+06

Omoderator-1 will be treated by the rorcheim mtq'al methad.

Omess of mderator-2 = Z3B.(61 mmmmsmm

(moxerator-2 will be treated by the nordheim integral methad

Othis rescrerce material will be trested as a 2-dimersioral d)ject.

Ovolure fraction of lunp in cell used to accant for spatial self-shietding=1.00000
res s res fiss res scat

B 2E0NE-QR -2.7HZER  -1.80006-B
% 6.810E-R 6.1B8E-R 1.410RE-B
5 1.00101-  1.6U6E-R  -4.652%E-04

rescrerce integrats
resol ved
ion 5.0037E+2
fission 4. 270742
O la D ety et 1161 upelsted 10/13/89 %A2  temperature=  975.00
utonium- iv met .
Orescrence data for this nclide
Omess nunber (a) = 20.%5 tenperature(kelvin) = 975.000
Qootential scatter sigm =  10.6% lunped niclear dersity = 2.8698505E-10
nspm factor (g) = &06.710 lup dimersion (a-tar) = 4.68120E-01

Oirrer . 000000CE+00 dycoff correction (¢) = 3.40251E-01
Othedsormrwlll bemmjb/themdmmmtegalneﬂnd.
Owess of moderator-1 15.95%5 signeper absorber atarn)= 5.95012685+08
Ovoderator-1 mlltetreatd the rorcheim integral methad.
Omess of moderator-2 %1 sigma(per absorber atom)= 6.382073+08
Groderator-2 will be treated by the rorcheim integral method.
Othis resorerce material will be treated as a 2-dimersiomal dbject.
Ovolure fraction of lump in cell wsed to accout for spatial sel f-shielding=1.00000

Ograp res gs res fiss res scat
1] 1.67/XSE-04 00000CE+00  2.90472XE-0%
12 1.325/%E-B J000000E+00  1.90011%EB
3 1. 25060204 LO0000EH0  4.977RE-06
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- elgeed tim R min.

Oemr 241 1056 sigrS+h resxlacs 218 p-3 % B4

Orescrerce dita for this nelide

Omess runber (a) = Z38.90 temperature(kelvin) = 975.000
ial scatter sigm = 9.511 lupad nelear dasity = 8,68350ME-11

Ospin factor (g) = B luip dimersion (a-bar) = 4.6812201E-01

Oirrer radius = _.000000CE+00 dacoff correction (¢) = 3.42%251E-01

Othe asorber will betreemdb/therudmm integral method.

Omess of mderator-1 = 15.%5 sigre(per dsorber atan)= 2.01366EHR

Onoderator-1 witl be treated b/ ﬂ? rorcheim integral methad.

QOmess of mderator-2 =
Omderator-2 will be treated by the norcheim integral methed,
Othis resorarce material witl be treated as a 2-dimensional cbect.

s19m(pr absorber atan)= 2. 1552673+09

Ovolure fraction o;;urp in cell used to accart for spatial self-d1ieldirg=1.alm
res

res fiss res scat

B 492901 1.2300ME-02 4.968811E-0B
% 4, BB5E-01  -1.1060E-02  -4.41725E-B

Osxpess resorerce integrals

0 resol ved

Obsorption 1. 98478402

fission 1.076156+00

- time .32 min.

Oam- 263 1057 218 go wt -1/e-m 030B76 B 298k

Orescnarce data for this nelide

Ovess rutber () = = 220.%40 tenperature(ielvin)
Opctertial scatter sigm =  9.511 luped nclear density
Ospin factor (@) = 862,402 lunp dimersion (arbar)
Oirrer radius = (III)IIEOCO daroff correction (c)
Othe absorter will be treated by the norcheim lnﬁg'al method.

Omess of moderator-1 = 15.95

Omcerator-1 will betreatei the rorcheim irtegral method.
Oress of moderator-2 51

sigre(per absorber ataw)= 9.6508411€+10

signa(per ebsorber atan)= 1.(BNGHEH1

QOmoderator-2 will be trmw the rorcheim integral methad.
Othis resorerce material will be trested as a 2-dimersioral dbject.

Ovolure fraction o;émp in cell used to accout for spatial self-shielding=1.00000

res fiss res scat
B -6.59934 %8 JO00000E+00 4. 38855604
% 27362 JO0000CE+0 237418504
Oexcess resorerce integrals
0 resolved

Osbsorption 1.601524R
fissin .0000CE+00
- elgsed time .32 min.
0 ariur2d  endf/b-ivmet 11682 yxchted 10/1/8
Oresorance data for this nelide
Onass runber (a) = 42153 temperature(kel vin) = 975.000
jal scatter sigm =  10.30 lutped nelear dersity = 1.1750777E-16
Ogpin factor (g) = 551.150 lup dimersion (a-bar) = 4.68812201E-01
Oirmer = . 00DOCOOE+00 darcoff comrection () = 3.49351-01
Oﬂed:satermll bstratdb/ﬂ'erudmm integrat method.
Omss of mockrator-1 15.955 sma(parmba-mmusmw
Oreclerator-1 will be tmﬂtaib/ﬂ\erudaewn integral nethad.
2 = Z38.061 signa(per absorber atam)= 1.5573583%E+13

QOress of moderator-
Omchmta‘-z will be treatsd by the rorcheim integral method,’
Othis resarerce meterial will be treated as a 2-dimersioral dbject.

Ovolure fraction of luip in cell used to accourt far spatial self-shielding=1.00000

Ograp res ds res fiss res scat
11 Z.SBBHE-OQ 7.0615%E-06  3.056E-04
12 7.0700%-0¢ 331BE-B  1.4065%-04
3 2.7885E-B 1.3B7ME-0 7. 100FE-04

teanperatures 975.00
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1% 8.47160E-(2  5.0083Z-3  1.60708%-R -
Osswcess resorerce integrals

0 resolved
jon 6. T3R04EHR
fission 354228401

- elgsed tiee .33 min.
- elgsed time .33 min.
1 this xsdm workirg tape was created (2/16/%6 at 09:55:49
the title of the parert case is as follows
scale 4.2 - &7 grap nasran bump tibrary
based on axdf-b version 4 data with edf-b version 5 fission prodicts
copiled for e 1727/

tge id 321 rurber of nelices &b
nuber of neutron grops {4 runber of ganma groups 0

first thermal grap 15 logical wnit 4

table of oantents .

1/v cress sectiors nomalized to 1.0 at 0.053 ev id 959
hydrogen e b-iv mat 129/thmfi002  ydated 10/13/89 id 1001
b-10 1273 218gp 0575 p-3 &3k id 5010
boron-11 encf b-iv mat 1140 Updated 10/13/%9 id 501
oxycen 16 ercif/b-iv mat 1276 ypdiated 10/13/29 id 9 )
oxygen-16 axif-iv met 12% Updated 10/ 13/89 id 6
kr-83 m=102, 108, 108,105, 106,107 ypdated 10/13/89 id 34083
k& me= 102 id 3608
sr-90 m=1R ypdated 10/13/89 id 33090
y-% m=1R updated 10/13/89 id 0%
-5 m= 102 id 40058
r-% m=1R ypdeted 10/13/89 id 400%
-5 m=1e Updated 10/ 3/89 id 40055
Zircalloy erdfo-iv mat 1284 updiated 10/13/89 id 4032
rb-% m=1R updated 10/13/89 id 410%%
m-55 mt=102 updated 10/13/89 id 420%
tc-9%9 m=102 updated 10/13/89 id 43099
ru-101 mt=102 pchted 10/ 13/89 id 44101
106 mt=102 poiated W0/ 13/89 id 44106
=103 m=102 Updated 10/13/89 id 4518
rh-1056 m= 10 id 4516
pd-105 m=10 Ypdated 10/13/89 id 4616
108 m=102 Updated 10/ 13/89 id 46108
siter-100  edfbrivmet 1% yudated 10/13/89 d 4N
sb-12% m=1R Updiated 10/ 13/89 id 5112
xe-131 me=AR, 18, 10, 105, 105 updted 10/13/89 id 54131
xe-132 =10, 18, 104,106,106 uxated 10/13/89 id 54132
X135 edf/briv et 12% updted 10/13/89 id 515
xe-136 m= 1R, 18, 104, 16, 107 id 54136
cesiun T3 endf/b-iv mat 1141 upcited 10/ T3/89 id 5IB
cs-T% =102 Updated 10/ 3/29 id 5%
cs-135 m= 1R id 55135
cs-137 mt=102 ypdsted 10/13/89 id 55137
ba- 136 m=1e ypdated 10/ 13/89 id 56136
la-T3% m=102 ydeted 10/ 13/89 id 571%
ce- 14 m= 102 id 58144
pr-141 me=1(R, 108,104 ,105,106,107 updeted 10/ 3/89 id 9141
p-143 me=1G2 ypted 10/ 3/ id 59183
143 m=1R ypdated 10/13/89 id 60143
rd-145 m=1R Upchted 10/13/89 id 60145
%7 m=10R updated 10/ 13/89 id 0147
-7 m=10R ypdated 10/13/89 id 61147
pn-148 m= 10 id 61148
sm147 erdfo-v fission product vpdated 10/ 3/89 id 147
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sm-149 m=102, 138, 107 yndated 10/13/89 id- &%
sm-150 m=102 ypdated 10/13/89 id &150
sm-151 m=102,108,104,1C5,106,107  updated 10/ 13/89 id  &151
an-152 m=102,108,104,1065,106,107  yuckted 10/13/89 id &5
ar153 m=102,108,106,1665,105,107  ypdated 10/13/89 id &1
eu-154 m=102,108,104,105,105,107  yodated 10/13/89 id  &15%
arlss m=102,108,104,105,106,107  updated 10/13/89 id &1%
o155 m=102 W13/% id 6415
U234 1063 sigoeS+e newxlacs p-3 28k f-1/en(1.45) id 92234
uaiunrdd  edf/b-iv mat 1261 updated 10/13/89 id 9255
u-ZB6 118 sigo=5+ newxlacs p-3 28k f-1/e-m(1.45) id 92536
weniunZ8  edf/b-iv mat 1262 ypdated 0/13/89 id 9228
%ﬁwm axdf/b-iv mat 1283 yated 10/ /89 id 9B57
puZ38 1060 sigoe5+ nawxlecs p-3 23k f-1/e-m(1.45) id 9238
plutoniun-Z®  edf/b-iv met 1264 upchted 10/13/89 id %Z»
plutoniun-240  erdf/b-iv net 126 upcated 10/13/89 id 620
plutoniun-241  edf/b-iv mat 1266 ypobted 10/13/89 d 96
plutcniun-22  endf/b-iv met 1161 upcated 10/13/87 id a2
an-241 1066 sig-5+ nawlacs 21 p-3 25k id 941
an-243 1067 218 gp wt f-1/em B % id 923
ariurds  endf/b-iv mt 1162 updated 10/13/89 id 94
0 tape ogpy used 0 i/o's, ad tack {00 secads
1 ctbiiddd  rveeereerer M m pEEOETe m m
MTTIIIeITT m FOREEP  mm mm
dd d "omm m pp P mm mEm
o d rr ™ mm m mp P mmmm  mmem
e <] d rr ™ m m mp B MM mam m
d d rrrereTTTTTT M M ™ BEPREEERP M nm m
<] d rereTOITTT M M M OEEEP ™ moomm
d dd " m m m p mm ]
e | o rr T m mm m mm
od d rr T m mm L] nm
chibHddt e rom m p m nm
0 chtbtd e om m m nm
dttid asnennnen w w iiiiiiiifing SSSSSSSSSES
dHH  eaceeeeesna  w w iiiiiiiitiii
d d a a w w ii
L] d e | w w i
o dd e | w w ii
o ¢} d ococeceeeeEn W w ii
o i eemeocesReREn W w ii
d d aa aa w w ii
o d e -] w W ii
dd d aa a ww ii
dobebktdH Y an a&a wv iiiiiiifiiii  ssssssssessss
0 dibdtidd e | v iifiiiiiaiii SSSSSSSSSSS
0000000 /4 1 LD //
000000000 /4 m L6666 /4
00 0 2 2 /4 1M &% /R »
00 (0] /7 1" 66 V7 ®»
00 00 2 /" 1" & /4 % »
00 4] 2 /4 " AL /!
00 0 2 // 1" SELEH6666 /4
00 0 2 // 1 &b & /4 »
00 0 2 174 1" &b &% /4 4
0 0 2 /" 1 () & / 24

RER

:3:3:3
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g888888¢g
8ggggss8
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1/ MMM RO /Y IR
V/4 1M1M B /! GIFIFFTRID
SIFINTD SSESODBHH LS &
GFRITFIIFI SSE55SHETD S 77X
9% % HH 55 66 HH 777
% % HH 55 &6 HH o W
9 9 HH 5 66 HH (A
GIRFIFFR 555555555555 66 b4, b4
sl SS55555HD S5 &
% HH % 6 66 HH [ArEmERriIaIA
*® B % 66 -] HH Qbbb
* B 5 % 66 66 HH &4
GFTTRIIIITR SSHS5BHTD S (77
GITIIFII 55555555555 COLOEO66666 W
feseriososnd aeeeaneen Lt eeeeeAeeeesee
cccococccooo: aaeeseemesn L ececeaseeecee
cc cc aa a L ee
(- aa a L ee
cc aa a ! ee
oc acespencaepan L eeececeee
cc aceepcnenenan L ecaceccee
o aa aa Ll ee
cc aa a Ll ee
oc «c aa aa Il ee
OCOOCOoOCOOCC 8a aa  LLLILLLLLLLLL  eeeecceeceeee
cooooocooce . aa aa  LLLLLLLILLLIL  eeeececccence
Yedeiriok L
— progrem veri fication information —
driokiol ion: Pedrdedrk
— ok system scale version: 4.2 —
Jedekkdk Jedededede
Tl ik
Tedeiriak Yedokoieke
deiceiek creation cate:  04/27/95 Jokkok
Yekednkde Yedrioirke
trickick library: /reutranics/scale/exe el
Seicdeiek doleloicke
vedeleiele dekedok
wik  this ismot a  scale configaration cantrol led code delcheie
eiokdk Jerdeirk
b joreme:  dvis Jekcekck
Yedededvke Sedriedede
Wk chte of execution: (2/16/9%6 boiniainind
Fekdededr deiciekode
waek time of eecution: 09:56:43 ek

GOOEELE66666
L6666

13355535353
235552355553555
3

uuuaauuu

3
3333353353338
133333355353
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80 d, sasth: beboock wiloox 15x15, 3.00wt%, 20guc/mtu bumn hich tenp
a‘r'ay:: t‘!‘atrls.
array entries.
array has 10 entries.
array hes 12 entries.
array hes 9 entries.
array hes 12 entries,
Odirect access wnit 9ra.;nrs 12 blocks of length 704 for cross section mixing.
1 80 d, saszh: baboock wileax 1515, 3.00wt%, 20pdAmu bumn high terp
Oga'eral problem description chr.a black

gereral problem data
ige 1/2/3 = planefcylirder/sphere 2 isn quedrature order 8
ian nunber of zores 4 isct order of scattering 3
im runber of spacial intervals % jevt WVZ/S/W&::/k/al#\alc/z/rm 1
ibl  O/1/2/3 = veawnyrefl/per/vhite 1 iim imrer iteration maxinum 2
jbr right boudary cordition 3 jom outer iteration maximm S
mo  nuiber of mixtures 3 iclc -1/0/-flat res/srycpt 0
ms  mixing table legth & ith /1 = fonerd/adjoint 0
ign nurber of energy groyps 27 iflu rot usealways wgtd) 0
g runber of reutron grogs 7 iprt -2/-1/0/remixture xsec print -2
runber of genma grags 0 idl  O0/1/2/3=o/prt nd/pch n/toth 53
iftg nunber of first thermal 15 igbt -1/0/1=nare/fire/all bel. prt 0
special gotions
ifg O/1 = rore/weichting calculation 1 im /172 diff. coef. param 0
lqn voluretnc saurces (O/rAno/yes) 0 idfm /1 = none/density factors 38* 1
(/rAoyyes) 0 ia O/n = roe/m activitiesbyzae 0
lfn 12 = irput 33*/34*/1.& last 53 iai (/1=rore/activities by irtewal 0
it meximum time (mirutes) 10 ifct V1=o/yes ypscatter scalirg 0
idt1 0/1R/3=m/)sect/sms'fltx--mt 0 ipet O/1/22ro/k/alphe paranetric sch - O
1Bin aceiv 0 om0
ibln activity u-nt - n paraveter
jbkt /172 buckling geometry 0
0 weighting data (ifg=1)
icon -1/0/1=aell/mm/rm1m weight -1 ihtf total »sect psn inbrd gp tebles 3
ignf nunber of broad grags rig rtkf;mg—ga‘fllen.nber 4
itp 0/10/20/30/40 O/c/e/ac/a 0 nsf teble lergth or mex orcer 4
i -2/-1/0/rrgted xsect print -2 meom extra 1-d x-sect positiors 0
igp -1/ anisn xsect print -1
0 floating point parameters
eps overall corvergerce 1.00000E-0% dy coylt/plaht for brkling  .00000E+00
ptc point carwvergerce 1.0000CE-04 dz  plane dgpth for buckling  .0000CE+00
xf mmallzanm factor 1.00000E+00 vsc wid streamirg correction .
ev eigenvale gess .mrxmoo pv  ipvt=1/2--k/algha 1.00000E+00
evn eigervalue mdifier eql ev charge epe for search  1.00000E-(B
bf hukling factor=1.4208% 143.'824(1) X new peram mod for search  7.500008-01

this case will reqiire 535 locatias for mixing
this case has been al located 200000 tocatiors
80 d, sas?h: baboock wiloox 1515, 3.00wtX, 20guimtu burn high tep
Bqaray hes 6 entries.
Y%q array hes 6 entries.

[=X~20
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0 15q array has & ertries.
0 chta block 2 (mixirg table, etc.)

0 nuxlids coce mixing table extra
ontge  idatification i carporert atom dersity xsect id's
99 9225 6.5TATE-0%
1001 92254 5.4B7%E-06
010 9236

5011
a1

w
-—
N
-)—quu”-‘-ﬂ—l—.—lﬂﬂ-ﬂd-ﬁ—ld—l-‘-ﬂ—ld-ﬁddd-ﬂ.ﬂ—l—h—lﬂﬂ—l—b-—b_._l_._l_l_bd-‘—l-ﬂ_l—l_hudd-ﬂd—lg
g
-
§
H

PR SSRGS S S WY R RN Y Y RN NNNNNNN I BN RARAR 2B oo~ ns W -
P
o
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00000000y

o
8

GRAR2BYEY

S
i3

BANRUNHNRNIBIAIRARAR B oovovsin—=

ERRRELENY

ias

SEREER

z,

— b d d D b b b

.00 min.

ill be used
S entries.
% ertries.
% entries.
4 ertries.
4 ertries.
Z7 ertries.

SNV W —

EEEEEEE
TLLLLT]

wn
B

27 ertries.

Nz 1.THUKE-09
T 1.5%34E-B
K20 4. 3998E-07
a1 3.26066E-08
K2 2.5E-10
95201 8.4861E-11
b3 1.76207E-12
96k 1.17608€E- 14

9% 1.00000E-20

md, sash: beboock wiloox 1515, 3.00wt%, 20gaiintu bum hich terp

lethargy

orcer (1)

mlﬁtd broad gp
welocities  runbers
4. Q0BBIEA09
2.8737%0
%.1@1509

—-—
VORONOVITHWN -

activity tble
metl ro.

reection

calc grop
type berd
0 1
0 2
0 3
0 4
0 5
0 6
0 7
0 8
0 9
0 10
0 1"
0 12
0 13
0 1%
0 15
0 16
0 7
0 18
0 19
0 20
0 21
0 2
0 3
0 %
0 5
0 %
0 z

sasch: bebcock wilook 15x15, 3.00wt%, 20gWcmtu bum high tap
carstants

mgns directios refl direc wtsoos

55505302 -2.31301E-01
5.5%%-@ 231301E-01

ANRONWW

-9.968648-B
9.%8&-03

-3.10650e-2
-1.25%€-R
1.2859%€-2
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8 SNy

m
RoRRRRNE

VOO NMININREIRNNR

set 5
GBIEE-(2
8585501

7.36575-01

4

-2.7004E-01 8.83ZBE-01 6.AUE-R -6.101%E-01 -1.7TVE-R

2
1
1

set
7.73181E-01 4. 91083E-01 -6.26438-01

GHXE-01 3. 06X-01 4.182E-01 1.46514E-01

-0000CEH00  1.4(B30E-01 -3.4405-01

2 set 3
.0000CE+00 -1.4(B30E-01 3.4424E-01
12 -2.D1%6E-01 -8.57235E-(R -5.4286E-01 5.1343-R 3.420%-01
B 2.019E-01 -8.5755-% -5.4286-01 5.1364%-R -3.44205-01
15 8.0 -8.57Z5E-R 5.4285E-01 1.9WHE-01 3.4405%E-01

4958E-01 -3. 026E-01 2.7817%E-01

set

1

STBE-01 8.8370E-01  .0000CE+Q0 -64.3622E-01 1.214611E-Q@
S76E-01 8.832BE-01 000000 4.36286-01 -1.21411E-(R

-6.00415-01 4.50%E-01 3.16375%-01 -8.06435E-01 -1.7564-01
5 -5.5841(E-01 4.50%E-01 2.3714E-01 -7.43201E-01 -6.68028-02

-2.31301E-01 4.50166-01 -2.B713E-01 -3.0784€E-01 1.6127¢E-01
7 231301E-01 4.50WE-01 -2.B71%-01 3.07844€-01 -1.6127¢E-01

8 5.5801(E-01 4.50UE-01 2.B3N%E-01 7.A30E-01 6.

9 -8.50776E-01 -8.57ZE:

10 -8.2178E-0) -B57ZBE-@ 5.48E-01 -1.9160E-01 -3.4425E-01
% -9.BBX-01 4.45526-01 8.36885¢-01 5.00/BE-01 -7.51005E-01

set
18 -8.1736%-01 4
-5.4614!—01 4

1
2
3
4
6

1 -6.0158%-01 -8.5755c-
17 -9. 64U 4.45526-01

% 6.0158%-01 8.

Ooorstants for p{ 3) scattering

Cergl

o000

volumes ders fact radius mod spec(int)

55565 mmmmmmmmmmmmmmmm
S
TR
-
55555 ,HU80 556555555558
L
m1 mmmmmmmmmmmmmmm
I
mmaaam123456789mnnsuﬁm

-
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UNHNRBIZI

-
_.5,.
o

\I‘I#Ul’\)dﬁ

3.315EH00 5.15631E-02 1.00000E+00

5.46100E-01 5.551%-01 4
S.609R¢6-01 5.70900E-01 4 352406400 7. 15548E-02  1.00000E+00
5.80874€-01 5.96175€-01 4 3.69MEQ0  1.%4628-01  1.00000E+00
6.1147E-01 6.457556-01 4 3802016400  2.781656-01  1.00000E+00
6.80BE-01 7.14313%-01 4 4.,2727e+00  3.07702€-01 1.00000E+00
7.4809E-01 7.635%-01 4 4. MB4E+00  1.46875E-01  1.000006+00
7.9%E-01 7.89167E-01 4 4.9586400 9.811€-02 1.00000E+00
7.99%IE-01 8.06554-01 4 5.021156+00 7.51357E-02 1.00000E+00
8. 301 5. 1U31E400
tim .00 min.
ier 1 - balace eigenalue 1 - sarce 1 - scatter 1 - yoscat search
iters ratio ratio ratio paraneter
U7 2.06E-6 1.15546400 -1.65535E-01 1.00000E+400 -5.156556-  .00000E+00
2 -1.0195E-06 1.1913E400 -8.Z9CE-04 -1. M4XE-(R ~4.25756-0B  .00000E+00
B4 9.9977%-06 1.17018+00 -6.08BYE-(5 -1.40603-(B -7.20685€-04  .00000E+00
330 9.1773E-06 1.170666400 -8.1090%E-06 -2. WA 7E-0 -1.18746E-04  .00000E+00
38 -1.61%E-6  1.170746+00 -1.633650E-06 -3.9110E-(5 -1.7W641E-(6  .0000CE+00

067

gptogp imer mfid mx. fllk msf mex. scale coarse
differerce int. mesh

iters int.

1 1 1 1
2 2 1 1
3 3 1 1
4 U 1
5 5 1 1
6 6 1 1
7 7 01 1
8 8 1 1
9 9 1 2
0 10 1 1
" " 1 1
R’ 2”2 1 2
B3 B 1 X
% % 1 %
5 5 1 %
v % 1 %
7 7 1 &
B B 1 %
v v 1 X
20 2 1 2%
21 2 1 18
2 2 1 &
3 3 1 &
% 2 1 &
5 5 1 &
% 2 1 1
Zr Z 1 2

6 385 3.06805-07 1.170685+00 -2.09825-07 -5.63458-06 -2.91083€-05  .0000CE+00
firel mnitor

labch  1.170682400 prodetioyabsorption  1.17068E400
- elapsed time .2 min.
1 80 d, sash: baboock wiloox 15x15, 3.00wt%, 209/t bum hich terp

0 int. zane runber radivs  int. midoint area wlure  prod dersity

RNOVIHWN =

RSP NQUE NE QU AT NPT A N Y

.00000E+0 1.55E-R .00EHD 2.100E-B 3.43615E-8
2.5910E- 4.3340E- 1.6Z76E-01 9.4B1E-B 1.54601E-@2
6.07T10E-2 8.7510(E-(R2 3.818HE-01 2.MOE-R 4.7952%-
1.16260E-01 1.155E-01 7.178686-01 1.31104£-01 2.15784€-01
2.J051E-01 2.95567-01 1.470GEH00 2.219%-01 3.72264E-01
3.5387%-01 3.8061F-01 2.225456400 1.2Z78XE-01 2.2B4SE-01
4.07BI1E-01 4. 6TBIE-01 2.5500GEHD 9.3062%-R 1.63191E-01
LA42NE-01 4.BI6TE-01 2.77506+00 7.4100€-R 1.32131E-01

RUNNRNNNNNRRRENNRRRRNRNNRNRY

aglar fllxon 16

PN md ad 2 d d oD od o b ki e i i e D e v ad i e
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(=2 =R ]
-—

AR ARARZ Bomuonsrumal g NNNNNNIE

ARAR 2B om~onsuwn T RUNNNIE

BEREREDRPUWWWWNNNN

4 681 26-01
4.65507E-01
4. TH56E-01
4. 7T7(06E-01

4.68814E-0

5.1431E40

4

4. 07NEE-(B
1. 16588 -02
1.1796E-02
4.1602E-03
2.65E-R

7.068%E-01
7.00MZE-01

6.4658E-01
6.5T361E-0
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e
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....... BR gRE RS RREE S0 dEB R RN S RRARA
R
i
mmmmmmwmmmmmmmmmmmmmmmmmmmmmmmmmmw
e
555555555 5555555 mmmmmmmmmwm 5555
Ll
ot e A e L
LR R
m m mmmmmmmmmmmmmmmammmmmmmmm e E s s EEEEEEEE55E
T
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e OO\ OO OO OO -0\ i Nl Al e e i ed el i i o nd ad v A e

g
&
%VB&EZZB&.123456789WHEB%ﬁﬁﬂwﬂmm233m1234567890"23%5%Wﬂﬁ3ﬂ23&m
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1fine grap sumery for zore
0 gp. fix saurce

FRARNSSvo~NOoV~UWN -

ey
wi

BNRNRNNBB35§'$ﬁ$d§:8~omﬁo~mauma§ BNRUNRNNRNIZIR

2.375656+01
1f|regupsmuyform Zb/guplmltdlm&mforallyu.psm lire 28

fiss saurce

1.13866-01
1.44661E-01

1.43213E-01
2 050EE+00 2, (568&-02

821201 64NTIE-@
7.0191%€-01 -5.38605E-2
6.40067E-01 -7.8921E-(R
3.7747€E-01 -B.10665E-(B

7.RE1E-02 -5 LOENE-B
1.4614E-01 -6.553%-B
4.TE57%-01 -2 30741E-R
1.665%E-01 -1.5558€6-

.00000E+00
rt leakage Lft bdy flux
1.06192E-R 1.

2.52157E-01 3

(lllle
2.21%-B
2.576E-R
3.565%-R
6. 8NE-QR
1.3%18%-01
9. S28E-2
4. SGE-R
2.1681E-R
2.0661E-02
1.0635E-02
8.0977E-03

1.BBE-02
1.15£ZE-(2
1.900%E-(2
2.66675E-02

1b(guplml\.d|rgsmforall gays in line 28
scatter scatter

aut scatter
1.0081CE-02
6. 331
8.06667-02
6.7T61E-(2
9.47625€ -
S5.404Z3E-02
3.63447E-R
2. U7

2. 1907 -3

{eekage
1.0619E-02
1. 33&-01
1.L61E-01
8.7761%-2
1.3386X-01
2.52157%-01

ebsorption
3.094E-B
1.3478%-2
1.556%E-02
7.4556-B
4.48855E-(B
7.15456-(B
7.8113%E-B 1.4321%-01
1.4T6E-R  2.05686E-0R
2.3507%- -2. UhE-R
3.6047TX-(R -2.64TTE-0R2
5.8887%-2 -5.6515€-2
6.36837%E-@ -6.TE-R
5.70097€-(2 -5.38409E-02
7.76143E-(R -7.89R1E-2
6.7629%-(B -8.1066%-B
3.75713%-(B -4.4007%-B
4 1BME-B -4.0700-1
5.6885E-(B -5.48621€-B
5.78%97E-(B -6.528%-B
2.4915E-(R 2.1 E-R
1.6065E-2 -1.575B8&-02
4 SENE-R -4.4635E-02
1.264006-01 -1.97TXE-01
1.375486-01 -1.3NMZ%E-01
7.6625E-(@ -7.09566€ -2
6.921%E-@ -6.5/9FE-(2
1.915156-(2 -1.809%€E-R
9.31963-01 7.01984&

fiss rate  fludds™2
2.53617%E-B .
1.1700E-(2
1.4506E-(R
6.30671E-(B
1.87.’:7&-(‘5

1. 77.5& B
1.8758%-B
2.5868-(B
5.5083¢-(B
IBNE-R
SHNE-R
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Ogp. fix sarce fiss sorce in scatter slf scatter out scatter d:sorpnm ledcage balance
O000CE+00 1.00000E+00

1 .0000CE+00  .OCOCOE+Q0 J00000E+00 . .
2 .0000CE«00  .OCOO0EH0 .00000E+)0  .000DCE+00 .amzooo 14901&-(8 1.00000E+0
3 .0000CE+00 .OOOCOE+00  .COOOCE+00  .OODOOE+00  .OOCOCE+00  .000OCE+O0  .0DOOCE+00 1.00000E+00
4 .000DCE+00 .OCOOOE+H00  .ODOOCE+Q0  .O00COEX00  .O0CDCE+00  ,0000CED 2.980Z%-08 1.00000E+00
5 .O00000E+00 .OCOOOEHD  .00000E+00  .0OOCOE#Q0 .OOOOCE+00  .000D0CEH00 1.4901Z-08 1.00000E+Q0
6 .0000CE+00 .OCOOOE+00  .CO0DCE+00  .OODOCE+0D  .OOODCE+00  .OODOCE+0D -2.08516E-07 1.00000E+00
7 .0O0OCE+00 .OODODEH0D  .OOOOCE+00  .OODOCE+Q0  .COOOCE+00  .00000E+0 1.4901Z-08 1.00000E+(0
8 .0000CE+00 .OCOCOE+00  .OOOOCE+00  .OODOOEX00  .OOCDCE+00  .00000EDD -1.4528¢6E-07 1.00001E+00
9 .00000E+00 .OCOCOEH0  .OO00CE+00  .00000E+00  .QOODCE+00  .0000CE(0 -2.77357E-08  1,00000E+00
10 .0000CE+00  .OCOOOE+00  ,O0OOCE+00  .OOOCCE+0  .ODOOCE+00  .OOOOCE+00 -2.9802%-08 1.00000E+00
11 .0000CE+00  .OOOCOE+Q00  ,0DOOCE+Q0  .000OCEX0  ,ODOOCE+00  .000OCEH(0 -2.23517-08 1.00000E+00
12 .0000CE+00 .00000E+00  ,0000C0E+00  .OOOOCE+00  ,000OCE+00 - .0OOQCE+00  .0000CE+00 1.00000E+0
T .0000(E+00 .O0000E+00  .ODCOCE+00  .OODOOEX0D  .OOOOCE+00  ,OOOOOE+00 S5.587ME-08 9.9999%-01
% .0000CE+00 .00000E+00 ,0OOOCE+00  .OOOOCEX0  .O000CE+00  .OOOOOEHI0 -2.23517E-08 1.00000E+00
15 .COOOCE+00 .OOO00E+00  ,0000CE+00  .OO0OCEX00  .OOCOCE+00  .OOOOOE+OD -1.49012E-08 1.00000E+00
16 .0000CE+00 .00000E+00  ,0000CE+00  .OOOOOEX00  .ODOOCE+00  .OOOOCE+00 2.32831E-09 9.9999%-01
17 .COCOCE+00  .00000E+00  .00COCE+00  .Q000EX00  .O0OOCE+00  .OCOOOEHD0 -4.65G6%E-10 1.00000E+00
18 .0000CE+00 .O000OE+Q0  .00COCE+00  .OODOCEX00  .000OCE+00  .OOOOOE+00 1.855E-09 1.00000E+00
19 .0000CE+00 .00000E+00  .0OCOCE+00  .OOOOOEX00  .O0OOCE+00  ,0000CE+00 6.58492E-09 9.9999%E-01
2 .0000CE+00 .OODOOE+00  .000OCE+00 .OODQCE+00  .00OCCE+00  .0000CE+Q0 -1.1175%E-08 1.00000EH0D
21 .0000CE+00 .O0O00E+00  .0000CE+00  .0OOOCE+Q0  .000OCE+00  .0000CE+00 -1. -09 1.00000E+(0D
2 .0000CE+00 .00000E+00  .0000CE+00 .OOOOCE+00  .OOODCE+00  .00000E+00 1.85265E-08 1.00000E+(D
& .0000CE+00 .O00CCE+00  .0OOOCE+00  .0000DE+00  .OOOOCE+00  .00000E+00 2.9802%-08 1.00000E+00
2 .0000CE+00 .O00C0E+00  .ODODCE+00  .OODODE+00  .OOOOCE+00  .O0000E+00 1.49012E-08 1.00000E+00
S .0000CE+00 .OODOOE+00  .ODOOCE+00  .O0DQDE+00  .00C0CE+00  .00000E+00 -7.45(58E-09 1.00000E+00
2 .0000CE+00  .OOOO0E+00  .0OOOCE+00  .OODOCE+00  .OOCOCE+00  .00000E+00 . 1.00000E+00
&  .0000CE+00 .mm .0000CE+00  .00000E+00  .000OCE+00  ,00000E+00 1.85355E-09  1.00000E+00
a8 . .0000CE+00  .00000E+00  .ODOOCE+00  ,00000E+Q0 -2.8871E-07 9.999%¢E-01

Ogp. rt by flx rt lm lft bd/ flux Lft leskage renrate fiss rate  flud™2 total flu
1 1.606%-01 1.06192E-2 1.6087-01 1.06192E-(2 .00000E+00 .0000CE+00  .O000DCE+00 5.257EE-
2 1.51340 1.13564-01 1.255&«1) 1.132%E-01  .0000CE+00  .00000E+00  .000DCE+00 3.97743E-(2
3 1.604EH0 1.44661E-01 1.0634E400 1.44661E-01  .0000CE+00  .O0000E+00  .OOODCE+00 5.08581E-(R
4 9.97WEE-01 B.7M1E- 9.9774-01 8.775196-(2 .00000E+00 .00000E+00 .OOODCE+00 3.14B4E-(R
5 1.5006E+00 1.33862E-01 1.515B0E+00 1.338626-01 .00000E+00 .00000E«00  .O000CE+00 4.75687E-(2
6 2.50BI(E+00 2.52157E-01 2.917&+00 2.52157%-01 .00000E+00 .00000E+00  .OOOOCE+00 9.Z3MGE-(2
7 2.B85XEH0 1.4R0CE-01 2.8630E400 1.4320E-01 .00000E«00 .O00000E00 .000DCE+00 8.9%8BE-(2
8 2. 2.06E-(R 2.05708E+00 2.0568E-(02 .0000CEX00 .OO000E+00  .OOOOCE+00 6.S5B7UE-(2
9 1.0 -2.1434%E-R 1.596658400 -2.14347E-02  .00000E+00  .000006+00  .O00OCE+00 5.06834€-0R
10 1.456285400 -2.647TE-(R  1.555556+00 -2.6471W0E-(2  .0000CE+00  .O0000E+00  .O00OCE+00 4.62042E-(2
11 1.33063E400 -5.65%E-2 1.3290%+00 -5.65156-2 .00000E+00 .00000E+00  .O000CE+0 4.22042F-(2
12 8.854&-01 6.MN7E-R 8.27128-01 -6.4971E-(@  .O00000E+00  .O0000E«00  .O00OCE+00 2.62785E-(2
B 7.0090%-01 5.3%0E-(R 7.01%1E-01 -5.3%0&- .00000E+00 .00000E«00 .OOOOCE+00 2.22835E-(2
Y% 64220501 -7.8092%-(@ 6.40067E-01 -7.8921E-(2  .00000E+00  .00000E«00  .COODCE+00 2.(03488E-(2
15 3.77708E-01 -8.106666-B 3.7747¢E-01 -8.1055E-(B  .00000E+00  .OOOQOE+00  .O0OOCE+00 1.1983CE-(R
16 2.9078E-01 -4.40071E-(B 2.1054E-01 4.400726-0B  .0000CE+00 .O0000E«00  .OOOOCE+00 6.68745E:
17 9.26597%-R 4.0700E-B 9.5454-R ~4.070LE-B .00000E+00 .000006+00  .CO0OCE+00 2.93882F:
1B 7.7B0E-R 5.482E-B 7.751E-R 5.4821E-(B 000006400  .00000E«00  .O000CE+00 2.46680E-(B
19 1.465%-01 6.553E-B 1.66114€-01 -6.55%E-B .00000E+00 .00000E+00  .O00OCE+00 4.6350E-(B
D L.TTAE0 -23071E-R 4. 757%-01 -2.30741E-B8  .0000E+00  .O0DO0E00  .Q000CE+00 1.5134%-(2
21 1466601 -1.565%E- 1.4681E-01 -1.5858E-@  .00000E+00  .00000E+00  .O000CE+Q0 4.64755E-(B
2 2. N8B0 4L AGTE-R 2.85%-01 4.485E-® 000006400 .00000E+00 .0000CE+00 9.3555E-0B
2 9.0757E-01 -1.97XE-01 9.04014E-01 -1.297€-01 .0000CE+00 .00000E+00  .OOOOCE+00 2.B74S4E-(R
& 6.BHE-O1 -13NBE-01 6.9X0%E-01 -1.37136-01  .00000E+00 .00000E+00  .OOOOCE+00 2.10010E-(2
5 2.E-01 -7.0566-02 2.7780%-01 -7.09556E-2 .0000CE+00  .Q0000E+00  .ODQOCE+00 8.84671E-(B
2 1.8063%-01 -6.5757E- 1.7886%-01 -6.5797%-2 .0000(E+00 .00000E+0 .0DOOCE+00 S.ABGE-B
T 2.BHE-R -1.800FE-R 2.8855-02 -1.80/91E-@ .00000E+00 .00000E+00 .O000CE+0 9.26742E-04
ZBgupz b 1 i —mf;ral'.lgu;s lire 8 iSaad

1fine umEry xre grap ircluding sum in lire

0gp. fix sarce flsso.meb{n scatter sif scatter aut scatter dbsorptian  leskage balance
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J00000E+00  .00000EH00 3.6XE-IB 2.7173E-03 1.3954E-(6 -2.6343&-03  1.00001E+00
O0000E+00  .00000EHD 4.745BE-04 2.54979-R 1.8296(E-02 5.005/%-(6 -1.78724E-02 1.00000E+00
JLO0000EH)0 2.5857%-B 4.97GE-R 1.54A1-02 1.36164E-04 -1.32290E-R 9.9599E-01
JO00000EH00 5.08014E-B 4.19033-@ 5.43075%-0B 1.0566E-06 -4.731T71E-04  9.999%E-01
0000CE+00  .00000E+0D 1.0918CE-02 8.14920e-(2 5.153%E-(B 1.518206-04¢ 5.61206E-03 1.00000E+(00
JO0000E+00 1.8298%-02 2.3WWE-01 3.205B&E-B 3.198%E-06 1.4760E-2 9.9995E-01
J00000EH0 1.2208E-02 2.35097E-01 1.1817X-(B 3.4460E-0¢ 1.0681&E-02 9.999%5%E-01
O000E+00  .00000EHD 2.15095E-0B 1.5BA34E-01 7.62887E-(B 2. MGA4E-04 -5.77306E-03  1.000026+00
O0000CE+00  .00000EH0D 7.66186E-B3 1.050B3E-01 8.75736E-04 1.1077E-B 5.6/85E-13 9.9996%E-01
0000CE+00  .O0000EHD 8.765(BE-04 8.5360E-(2 8.4700%-04 8.33680E-04 -8.(B75E-04 9.99%99%-01
0000CE+00  .00000EHD B.470ME-04 7.6781E-R 8.672(E-04 1.33%41E-(B -1.54-0  1.00000E+00
JO0000EHID) B8.672XE-04 4.654E-R 8.687%-046 4.15300E-(6 -4.25558E-05 1.00000E+(0
LO0000EHD 8.6795E-04 3.95734E-02 8.072ZME-04 6.00838c-056 6.295746-07 1.00000E+Q0
JO0000EHD 8.0727€-04 3.6%E-R 6.BBX-0: 9.65ME-06 2.4450E-05 1.00000E+00
JO0000EHD 7.30655E-04 2.07B0GE-(2 8.5047%-0¢ 8.3US15E-(6 -2.(B01XE-04 9.9961E-01
JLO0000EHD 9.555AE-04 1.110E-R 9.6178E-04 5.814%-6 -5.06E-05 9.955%-01
JO00EHD 1.07193%E-(B 4.2581E-B 1.045%-B 2.5758E-(6 -3.ZB%-06 9.9597%-01
JLO0000EHD 1.109ME-(B 3.3B0UE-B 1.00UE-B 23UNE-G -4.5196-06 9.9596%-01
O000CE+00  .OC00CEH0 1.105(E-B 7.3105E-B 1.0785XE-B 4.7363E-(6 -2.320XE-(5  9.9596E-01
JO000EHD 1.3143E-B 2.656E-2 1.1162%-B 1.952X-06 3.6000%-06 9.956k-01
JO000EHID 1.4861E-B 6.84%3E-B 1.80E-B 7.51857%-6 -2.004&-0¢ 9.99%E-01
JO00000EHD 2.06471E-0B 1.500656-02 2.0082%-(8 1.75085E-04 -1.185%E-04 9.995%%-01
J00000EH0 2.890NE-B 4.86E-2 3.58614-0B3 7.39733E-04 -1.5167€-  1.00000E+00
JO00000EH0D 4.36XNE-B 3.3/RE-R 4.4 7.88067E-04 -1.075XE-B 1.00000E+00

0000CE+00  .00000EHID 4. 17635E-03 1.2ME-R 3.3375E-B 4.40410E-04 4.(B121E-04 1.00000E+00
0000CE+00 m(l) 1.746E-B 9.3054kE-B 1.B54E-0B 4.002%E-00 9.00%E-05 1.00000+00
0000CE+00 . 35004 1.7W405E-(B 9.019E-07 1.27955E-06  2.2B6EE-04 1.00000E+(00
J0000CEH00 8.6P00(E-0R 1.42233e+00 8.60001€-02 8.06006E-(B -7.9/01%-B 9.95967-01
rt 1 Lft bdy flux Lft L enrate  fiss rate  fludo™2 total flux
1.6NE-01 7.908%-B 1.6046E-01 1.0519E- 9.7088E-05 .00000E+00 .0000CE+00 3.5443%E-(R

1.ZA1EH0 9.536BE-R 1.5T5E400 1.132%E-01  .00000E+00  .00000E+D
1577566400 1.313ME-01 1.60064E+400 1.44661E-01 .0000CE+00  .0000CEHD

9.BITE-02 4.0735E-B 9.5~ ~4.070E-B

3.0UME-01 % 4TSIE-GR 2. 94BIE-01 ~.4E5TE-@
9.91E-01 -1.3137%E-01 9.07457%-01 -1.297E-01
6.8827%-01 -1.3B97E-01  6.6%4F7E-01 -1.3NZE-01  .0000CE+D
2.802FE-01 -7.055ZE-R 2.7%6E-01 -7.0556E-R .

o
UNKN*NNNBGﬁﬁﬁaﬂdﬁﬂa’owﬂmmbumag BYROUNNNNBIBIRFRARZIBonvonsuina
=3
g
ml
&

23NN 6.227E-R 2372701 T.0WE-R 9,K80E-05  00000EHD  .0000CE/0 5. 145256400

1fine grop sumery for 2re 4 by grap including sum for all gn.ps in lire 38
0 gp. fix sarce fiss souce in scatter sif scatter ot ion  leskage batace
1 .0000CE«00 .OOOCOEXQ0 .00OOCE+00 5.7Z781E-0B 7.581&-03 4. -0b -7.9948%-B 9.9951E-01
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<0000CE+00  .00000EH00 4.349¢E-0B 7.50659E-(2 9.8660%-02 1.05707E-(B -9.5364E-(R  9.99960E-01
.0000CE+00  .O0DO0EH00 4.677G4E-02 6.84700E-02 1.7BWEE-01 5.38166E-06 -1.313ME-01 9.99977%-01
<0000CE+00  .00000EHD 6.96UZE-02 4.54DE-R 1.5600E-01 3.21760E-06 -8.7208E -2 9.99988E-01 -
.0000CE+00  .0O000E+00 1.290Z3E-01 1.48202E-01 2.686E-01 3.76761E-06 -1.347UE-01  9.99991E-01
JO000CE+00  2.73M5E-01 4.54992E-01 5.4071E-01 1.146%E-(5 -2.66R7E-01 9.99956€-01

LO0000EH00  5.5187CE-01 7.94828E-01 7.067%E-01 2.534(5E-(6 -1.538E-01 9.99967E-01
.0000CE+00  .00000EHI0  7.3500BE-01 9.99956E-01 7.4081E-01 4.606E-(6 -1.475%-R 9.9912€-01

LO0000EH0  7.40126E-01 9. U4701E-01 7. 03B&E-01 9.5746E-B 1.5756X-02 9.9985%-01

9.47EH0

bay flux rt ld@ Uft bdy flux Lft leakage rdh rate fiss rate  flutds™2 total flux
1.R216E-01 -9.4BUE-07 1.NE-01 7.908%-B 4.1926%-10 .00000+00  .00000E+00 1.855%E-01
1.228%00 1.007066-07 1.B411E+00 9.536BE-02 .00000E+00 .O0000EH00  .OOOOCE+)0 1.40006E+00
1.56001E+00 -9.93787-097 1.5775+00 1.31370E-01 .00000E+00  .000C0E+00  .QDODCE+)0 1.78568E+00
9.675E-01 4.15596-08 9.849(E-01 8.72887E-@ .0000CE+00  .0O0O0E+00  .OOOOCE+00 1.110596+00
1466116400 -7.2M54E-08 1.486546+00 1.3674E-01  .0000CE+00  .00000E+00  .QOOOCEH00 1.67782EHD
2.818X%E+00 5.61760E-00 2.86831E+00 2.6927E-01 .

g
?
;
i
;

o
5

2.1M97E-01 1.64051E-06 2.11517-01 4.45808-B
Q. 3E-R 9.74090E-07 9.3318%-02 -4.07356-18
7.9633E-02 9.57096E-07  7.86506E-02 -5.45073€-B
1.6855E-01 1.595E-06 1.47%E-01 -6.55255%-B
4. E-01 4.6408E-06 4.80875E-01 -2.3076E-(R
1.5220%-01 -7.15299%-06 1.4919€E-01 -1.61558E-(@ .
3.0095E-01 3.9618-06 3.01460E-01 ~4.47518-1 .

Q.4GE-01 -1.09747E-06 9. 29K-01 -1.315/&-01  .0000CE+00  .0000CE+00  .0000CE00 1.087XEHID

§

LB6ZE-01 -2.45007E-06 6.852/5%-01 -1.38197E-01 . 0000CE+00
-01 -1.00046E-06 2.8062FE-01 -7.0565E-(2  .0000CE+00

-01 -8.8297-07 1.811%-01 6.568E-2 .0000E+00 .00000EH0  .0000CE+Q0 2.36552-01
5 -2 1.29M&E-07 3.163X-R -1.72%97%- .0000(E+Q0  .0000CE+D  .COODCE+00 4.8k -
JTREH1 3.21616-06 237506401 6.2270E-R 4.1925E-10 0000000  .OOOOCE+Q0 2.72146E+01

fiss souce in scatter slf scatter ot scatter dosoption  ledge balace
00000EX00 2.1570BE-2  .O000CE+00 2.15009E-(2 2.0BAXE-(R 3.50M1E-(B -9.4844E-09 9.9865E-01
O000CE+00  1.8980E-01 7.04585€-(B 2.65070E-01 1.82279E-01 1.4586E-(R 1.00/0¢6E-07 1.0000RE+00

o
NNRUQENNBBﬁ&QSﬁKGﬁSESOmwlownbum-g BNRUNUNNNNIBZIRARARS IS oo~Nonrwn
=

N-ag:;.
2

!

g
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»omwo-mauu-g BURNRUNNBIBIRGRAS IS oo~Norvsw

BYRNNUNINIE IR

2.15143-01
1.26340-0
1.65620E-01
1.795580E-01
8.9087%%-
1.375106-
9.S8U54E-00
7.41661E-06
5.85497E-06
4.09877-07
6.50850E-08
1.28767E-08

2.95B3E-12
2.058%E-12
4. 90502E- 13
.0000CE+00 1.
rt bdy flux
1.6 KE-01 9.45BUE-

1.2281E400 1.00706E-07 1

1.56001E400 -9.93787€-07
9.695E-01 4. 133%E-(B
1.46411E400 -7.27154E-08

2.818¢4E+00 -5.6176%-0 3
2.780756+00 -1.58678%-07 2

2.06556+400 -1.54147%-07
1.60284E400 9.3576€-08
1.4655%400  3.18761E-08
1.35014400 1.97%59%-08
8.50654E-01 -1.337XE-10

2. 5788401 3.2161%-06

7.5117E-R
1. B2ZNE-01

00000E+D 1.
rt L Lft by flu

1.6961&-01

2.3756%+01

2.78400E-01
1.9261E-01
4 8B564E-01

2. 7455401

1.5710E-(@ -9.98787%-09

7.56141E-(B -4.15¢E-08 1

4.641TE-@B -7.27154E-08
7.4S561E-B -5.617%-00
8.18130e-(6 -1.5867%-07
1.46157-2 -1.54%%E-07
24T08E-R  9.337¢-08
3.59E-R 3.187%E-08
6.065606-2  1.9797%E-08
6.43206E-2 -1.337E-10

- elapsed time .02 min.
Odirect access wnit 9 requires 516 blacks of length %456 for cross section weightirg.
1 transport cross section weighting fuction

m1 2. 1415 3’.‘2’511%5-& gﬁmge-m i’.'gisa?s-tz 3.3315155-02 ?Béagz-m ?.pnm;m &5 :
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2 3.50TEE-(B 3.80D4E-R 4.865%-02 2.950R1E-R 4.4959E-02
3 2.9006€-8 3. 076E-R 4.2936&-0R 2.79E-R 4. XXE-0R
4 1.00127E-B 1.19508E- 1.650E-02 1.09806-R 1.74601E-02
5 1.618E-B 1.840E-R 2.4621E-R 1.5608E-R 2.440XE-02

9 . 10 1 . 12 gp. 13
f.?émm ;83135-(3 1. -2 1.4053E-R 1.199E-QR
7.J545%-(3 8.59650E-1B 1.0M3E-R 2.10%E-R 1.809E-R
5.00106E-08 B34AE-B 1.77005E-R 2.017TRE-R 1.67XE-R
1.B3E-B 3.3B1E-B 7.19%7E-B B8.1047%E-B 6.7564%-B
3408 4.8346E-(B  1.0540E-02 1.16707E-C 9.70110E-B

17 . 18 19 . 0 21
9. 0 1. -B %-&B 15/9%-B g.%?&-ﬂ!
1.X81E-B 1.84S5E-B 2.19WE-B 7.75647E-B 5.36/%-B
1.X507E-B 1.7A6XE-B 2.BXNE-B 7.1600E-B 4.BAX-B
S.128XE-04 6.BNE-00 8.26FE-04 2.900E-B 2.01R%E-B
T.304B6E-04 9.85068E-06  1.18328E-(8 4.16750E-(BB 2.8755%-1B

S . 25
1. 4907 -2 ?:21313—& RONEE-(B E-01
2.385XE-(2 2.210506-R 6.0775(E-08 5.8578-01
2. 158582 2.0418E-(2 5.5807%-B S5.H751E-01
8.5EE-(B 8.13641E-(B 2.0M48%-B 2.1722¢-01
1.2560E-2 1.161M1E-R 3.0190%-B 3.114486-01

1
Ocell averaged fluses

Ozore gp. 1 . 2 gp. 3 gp. 4 5
1.67750E-01 ?gsmmo 1.643296400  1.0237E+00 %m
1.6667E-01 1.5336400 1.602856+00 9.984BE-01 1.51153+00

1.6541E-01 1.2614EK0 1.58A3E400 9.8%3E-01 1.49782+00
1.62157E-01 1.28%EHD 1.561056400 9.7B4E-01 1.46573400
1LAKGED 1.%63xH0 1.5MEH0 9M12-01 1.497256+00

g

MJ\WNﬂgmbuN-ﬂgmwa-

9.INBE-R 7.8725K-® 1.LBE-01 4.6E-01 1.4755%-01
9.FBIE-R 7.956E-R 1.486E-01 4.8477E-01 1.5195%E-01
9. 9% 7.85XE-R 1.4680%E-01 4.75011E-01 1.49B&E-01

2.656005€-01 1.85275%6-01 3.05%6E-02
3.0665E-01 2. m—m 3. 73702
2.8673%E-01  1.8802%-01 3.16815%E-(R
Of lux disadvertage factors (zore chll average-flux)
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Sededeiek Felekoik
ededeioke i 1 3 i dededeieke
— program verification information —
deloknle code systam:  scale versio: 4.2 Yololoke
dricieicie Sededeicke
Jrivinikle Yededeik
Friviokdke Yedekedede
ik programe o008 ik
Yodeieioke dedeiciok
el creation date:  06/27/% Yook
edrieioke sededeicke
Iedoe library: /reutronics/scale/ee Yook
L Yelekedede
sedededek doledodede
*hwkk  this isrot a  scale configuration control led code ook
Sedviciede Wikl
b jdrene: davis Yokl
devedride dededoiek
Wik chte of execution: (2/164/%6 s
Srichieke deicicicke
ket time of execution: 09:56:46 Yok
Yededoink Teiedekeke
seledricke Yeleiviek

b qaeyhes 1

-1q array entries.

0 0Oq array hes 4 ertries.

0 1q array hes 6 ertries.

0 X array hes 2 entries.

1lq1call&srgmms

ibrary

working library 17

scratch file 18

rew |ibrary 1

Groblem description

Oigr--gecmetry (O0/1/2/3--inf nu:Vsld)’Wl/s:hene
Oiam-runber of 2ores or material regios

Oms--mixing tebte lergth

0ibl--shieldad cross sectm edit gption (/1--nofyes)
Oibr--bordarerio factor edit option (0/1--rofyes)
Oissapt-~danooff factor aption

Ocorvergence criterion 1.0000E-0B i
Ogearetry correctian factor for wigner ratioel gopraximetion 1.350E400

coodsn

0 qarayhas 70 entries.
0 dqarayhes 7 entries.
0 Sqarray hes 70 ertries.
0 6q array hes 4 ertries.
0 7q array hes 4 entries.
0 8q array hes 4 ertries.
0 Sq array hes 4 ertries.
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0 10q array has 70 entries.
0 11q array hes 4 entries.
mixing table
Oertry mixture isotope runber dersity rew idmtifier
1 3 a6 2.09710e-R an
2 3 1001 4,196 XE-2 a2
3 3 5010  3.8151-06 aB
4 3 01 1.548%E-(6 0%
5 2 4BR  4.5156-R X5
6 1 922%5 2.1551-04 200006
7 1 92% 1.8BE-06 200007
8 1 922%  3.0919E-05 200008
9 1 92238  7.295E-B 200009
10 1 B 1.50611E-R 200010
1" 1 DB 1.13156-@ 200011
12 1 08 5.1988%E-8 20012
13 1 305 2.525%%-(8 20013
1 1 38090  5.64540E-0F
15 1 08 1.8521E-07 20015
16 1 4%  8.2783%E-08 20016
17 1 408 4 ANGEE-O07 20017
18 1 400%  6.33ABE-07 20018
19 1 0B 42707 200019
2 1 410% 1.77%5E-13 20000
21 1 5.877566-07 200021
2 1 4518 1.52118%-07 20002
3 1 45106 3.69NE-09 200023
% 1 44101 5.18%e-07 20004
5 1 44105  5.964E-8 20005
% 1 46106 1.A21E-07 200025
74 1 4618 1.568596-08 200027
8 1 470  9.63550E-09 200028
F-d 1 5113  3.0B0EE-12 2009
30 1 54131 2.4785E-07 200030
3 1 541 4.1953%-07 20011
2 1 5413 2.0NXE-07 200082
3 1 541%  9.935%-07 200083
% 1 551%  2.707%%-09 200034
K] 1 51%  2.90x-00 200035
3% 1 55137 6. 3010E-07 20006
14 1 561%6  7.ZN1%-10 200087
k] 1 ST 6.3340E-07 200038
» 1 541 3.00200E-07 2000
40 1 59143 1.346506-07 200040
41 1 58144  4.90451E-07 200041
42 1 M3 4.3B8%E-07 200062
43 1 6015 3807507 200043
& 1 6147 1.737%%E-07 20064
&5 1 61148  4NBZE-10 200045
) 1 047 LAS1TE-GB 200046
47 1 6147 4 304E-0P 200067
48 1 614  2.10275E-8 200048
&9 1 6150  B.60817E-08 20009
50 1 62151 3.4375%-8 200050
51 1 152 3.5995%-8 200051
52 1 S 3.400KE-11 200052
3 1 63153 1.83445E-08 200053
54 1 &15%  5.354E-10 200054
55 1 815  3.6276%-0p 20005
56 1 4BR  LAXBIE-B 200056
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57 1 1001 2.30630E-2 20067
58 1 5010  2.09787%-06 200068
59 1 5011 8.51673-06 200059
60 1 55138 6.0685E-07 200060
61 1 BB7 4.FNIE-B 200061
& 1 %78 5.792%-10 200062
(5 1 NTH 5. 2ZMHE-05 200063
& 1 X0 1.45066E-07 200064
& 1 M1 1.080726-08 200066
&b 1 ¥ 9.4R11E-11 200066
&7 1 9541 2.8056E-11 200067
é8 1 95243  S5.8B1E-B 200068
& 1 %4 3.89WE-15 20008
! 1 99  3.30/R%-2 200070
Ogearetry ad material description
Ozcre  mixtue auter dimersion  tenperature extraxs  type (0/1--fuel ndl)
1 3 6.264E-01 6.0700EHR  7.9066E-01 0
2 2 6.73100E-01  6.50000e+(R BBEN 0
3 3 8. UOUE-01 6.0700EHR  3.54855+00 0
4 1 2.96100E+400 9.75000E/R2  2.3288%F-01 0
8057 locations of 200000 available are recuired to meke a new mester cantaining the self-shielded values
0o nclides in your proeblem heve bordarenko factor date®oorami will copy fram logical 12 to logical 1
Occpy 999 1/v cross sectio fran log 12 to log 1 bordbrerko trigger 0
Occpy 1001 hydragen frem log 12 to log 18 barchrerko trigger 0
Occpy 1001  hydrogen fran log 18 to log 1 badhrerko trigger 0
Occpy 1001 hydrogen fran log 18 to lag 1 boxhrenko trigger 0
Oocpy 5010 b-10 1273 218gp fram lag 12 to log 18 baxbrerko trigger 0
Oocpy 5010 b-10 1273 218rgp fron lag 18 to log 1 baxbrenko trigeer 0
Occpy 5010 b-10 1273 218rgp fram log 18 to log 1 badbrerko trigger 0
Occpy 5011  boron-11 fram log 12 t0 log 18 boxhrerko trigger 0
Ocopy 5011  boron-11 franlag 18 to log 1  baxdhrerko trigger 0
Oocpy 5011 boron-11 fran lag 18 to log 1 boadarerko trigger 0
Oopy 016 ayger16 fran lag 12 to lag 18 bordhrerko trigger 0
Oocpy 016  axygen16 fran lag 18 to log 1 bodhrerko trigger 0
Oocpy 8016  axyger16 fran log 18 to lag 1 borchrerko trigger 0
Occpy 8016 axygen-16 fram log 18 to log 1 baxhrerko trigger O
Oocpy X8 k-8 fram lag 12 to log 1 bordhrenko trigger O
Occpy 5 k-8 franlog 12 to log 1 badarerko trigger O
Oocpy B0 sr-90 fran lag 12 to lag 1 bodharerko trigger 0
Oopy P y& fran lag 12 to tog 1 boxhrenko trigger 0
Ocqoy 008 98 franlog 12 to lag 1 baxhrerko trigger 0
Oopy Q0% 9% fran lag 12 o log 1  bachreriko trigger 0
Oy 405 z%H fran log 12 to log 1 badhrerko trigger 0
Oopy  4BR  zircalloy fram log 12 to lag 18 borchirerko trigger 0
Ocapy 4BR zircalloy franlag 18 to log 1  bodbrenko trigger 0
Occpy 48R zircalloy fran log 18 to lag 1  bordhrerko trigger O
Oopy 4109 % fran log 12 to log 1 bordhrenko trigger O
Ocpy 405 m%H franlog 12 o lag 1 baodhrerko trigeer 0
Ooqpy 43099 tc% fran log 12 to log 1  badhrerko trigger 0
Oy 4101 w101 fran log 12 to log 1 baxbrerko trigger 0
Occpy 4106 106 fran lg 12 o log 1 baxbrerko trigger 0
Ocpy SHIB h-18 fran lag 12 to log 1 bochrerko trigger 0
Oocpy 516 16 framlog 12 to lag 1 badhrerko trigger 0
Oy 4616 pt-106 franlog 12 to log 1 baxhrerko trigger 0
Oopy 46108 pd-108 fran log 12 to lag 1 bondhrerko trigger 0
Ocgpy 47109 silver-109 fran log 12 to lag 1 boxhrerko trigoer 0
Ocpy 51126 b1 franlag 12 to log 1  bodbrerko trigger 0
Oopy S4B1 %131 franlog 12 to lag 1 bochrerko trigger 0
Oopy %32 1R fram log 12 to log 1 boxhrerko trigger O
Occpy B e 15 franlog 12 to lag 1 bochrerko trigger 0
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besed on edf-b versian 4 data
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last upchted N&B
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tape id 321

nunber of neutron grags
first thermal grop
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-b version 5 fission pradcts

logical unit

table of catterts

1/v cress sectiors normalized to 1.0 at 0.0253 ev
el /o-iv mat 1265/thl002  ypdated 10/13/89
edfo-iv met 126/thl002  ypdated 10/13/89

frydrogen
b-10 1273 N8nep 04375 p-3 X%
b-10 1273 218 04575 p-3 Z5k
bororr-11 edf/b-iv met 1160
bora-11 endf/b-iv met 1140
e 16 excifo-iv mat 1275
oxygen-16 erdf/b-iv met 1275
oygen-16 adf/b-iv mt 1275
k83 m=1, 18, 18, 105, 105,107
k-8 m= 108
sr~90 m=102

& me=1e

updted 10/13/89
updated 10/ 13/89
updated 10/3/89
undeted 10/ 5/89

pdated 10/ 3/89

* ypdated 10/13/89

LELCLI N Y
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-8 mt= 102 id 20017
r-% m=102 updated 10/13/89 id 200018
r-% m=1 upchted 10/13/89 id 20001
zircalloy adf/briv mat 1286 ypdated 10/13/87 id )]
zircalloy adf/b-iv met 1206 updated 10/13/89 id 200056
o =102 upcted 10/13/89 id 20000
mo-5 m=102 upckted 10/13/89 id  200%
P m=12 Updeted 10/13/59 id 200021
ru-101 =10 uodbted 10/13/89 id 2000%
ru-106 m=1R yudated 10/13/89 id 20005
rh-108 m=1e updated 10/13/89 id 2002
rh-16 m= 102 id 200058
pt106 nt=10R ydated 10/3/8 id 20006
pd-108 =10 ydeted 10/13/89 id 20007
silver-10  edffrivmet 1% Udated 10/13/89 id 20008
sb-12% =102 v 3/8 id 2009
xe-131 =102, 168, 104,16, 106 wpodated 10/13/89 id 20030
xe- 132 m=10e, 188, 104, 166, 106 uxdated 10/13/89 id 200081
xerar-15 erdf/b-iv met 1256 yxbted 10/13/89 id 2000
xe-136 m= 102, 18, 104, 105, 107 id 200083
osiur 183 axdfb-iv mat 1141 updated 10/13/89 id 200060
cs-134 me=102 yxeted 10/13/89 id 2008
cs- 5 m= 102 id 20005
cs-157 =102 updsted 10/13/89 id 2006
ba-136 o[04 yndbted 10/13/89 id 200087
la-1% m=10 updated 10/13/89 id 20138
ce-144 m= 102 id 200041
pr-141 mt=102,18,104,1065,105,107  upchted 10/13/89 id 20009
pr-143 L1174 updated 10/ 3/89 id 2000
nd-143 =1 Uudated 10/3/89 id 200062
nd-45 m=10e updated 10/13/89 id 20003
nd-4%7 =12 upcted 10/ 3/89 id 200066
pw1%7 m=10e updated 10/13/89 id 20006
pm-148 m= 102 id 200065
w147 exdf/orv fission prodct Upckated 10/13/89 id 200067
a9 =102, 18, 107 Upchted 10/ 13/89 id 200048
sm-150 m=1 ypdhated 10/13/89 id 20008
ar151 mt=102, 168,104,106, 105,107  updated 10/ 3/89 id 200060
am152 m=102, 108, 104,105,105,107  updated 10/ 13/89 id 200061
er13 =102, 108, 104,105,105,107  ypcated 10/13/89 id 20003
e 154 =102, 108, 10%,105,105,107  updated 10/13/89 id 20005
ar155 =102, 108, 104, 105,105,107  ypdated 10/13/89 id 2005
gd-155 =102 upcted 10/ 5/89 id 20052
u-B4 1043 sigo5+ neslacs p-3 298k f-1/e-m(1.45) id 200007
uaiurdS  edf-iv met 1261 yated 10/13/89 id 200006
U236 1163 sigo=5+4 neslacs p-3 28k f-1/e-m(1.45) id 200008
uaniurZ8  edf/b-iv mat 1252 Updated 10/13/89 id 20000
r%niun—ﬂ? adf/o-iv mt 1283 updated 10/13/89 id 200061
U238 1060 sig5+4 nexlacs p-3 2% f-1/e-n(1.45) id 200082
pluteniunrZ®  exdf/b-iv mt 125% tpclted 10/13/89 id 2008
plutoniun-240  erdf/o-iv mt 125 updieed 10/13/89 id 20004
plutanium-261  edf/o-iv mat 126 vpdated 10/13/89 id 20006
plutniun-22  endf/b-iv met 1161 updated 10/13/89 id 200066
a1 1066 sigoe5+% nawlacs % p3 28k id 20007
an-23 167 218 o wt f-1/em B &% id 200088
ariurdd  edf-ivmet 112 ypcted 10/13/89 id 20000
0 tape oopy weed 0 i/o's, ard took .00 secords
1 m m iiiiiifil tttettttettt aseeeecn W we Ll
m m iiifiiiiiag  teereeeeeete OEECEEREEn W wi Ll

mm m ii tt aa a Wi wi UL



Feb 16 10:06 1996 File Nare: s3(20ucf.out  BBAOOOO0O-01717-0200-00012 REV 01  ATTACHENT [ - Pege 151

mm m tt aa a W wi Ll
m m m tt aa @ W wi L
m m m tt acneatRcranan W Woow L
m m m tt acocaooEnenen Wl vl wi UL
m m m tt a8 a W W WL
m mm tt aa @ Wi Wi L
m mn tt aa @ W i L
m m™m tt aa a v wad  LLLLLLLLLLLLL
0 m m t aa | W we  LELLLLLLEERLL
chtbkbr aaaneeRen Tiiiiiiifiii SSSSSSSSSSS
ckbtiditt  asacencecss jiiifiiijili  scsssssssssss
d H aa -] ii ss sS
L o] d a ii ss
o dd aa a ii ss
e ] & asasacacacnen ii SSSSSSSSSSSS
d d  ascesanceenen ii SSSSSSSSSSSS
d dd as e ii ss
d dd aa aa ii ss
d d aa aa ii sS ss
b aa a iiiiiiiiiiil  sssssssssssss
0 cititddd  aa & iifiifiiiiii SSSSSSSSSES
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Sevedeiek Felokdok
sediokk 1F3 1 1 1 hekdok
— program verification informatian —o—
Irdninke 3 Jedeiedrke
- ocade systam:  .scale versiox 4.2 ——
Pedokink Seledeiede
Tehdeinke deledeiode
Yol programe o0c002 dokkk
Fedeioink Yelededcle
beiiiiad creation date:  04/27/55 deleleicle
Yeichekd Sededeiede
deleick library: /neutronics/scale/exe il
L volrleiok
Yedededele Ioiedolek
wank  this is ot a  scale configuration control led code Jokolck
Yedchrkde sedrdeiek
kel jotreme:  davis Hekckick
Sedeininlr Joledkd
Wik chte of exeotion: (/1496 benitioind
il [
doieicke time of ewecution: 09:56:47 beisininied
Fekkedck Tekokdek
eieiedele Yededdede
1
0 -1q array hes 1 entries.
0 Oq array hes 4 entries.
0 1q array hes 12 ertries.
Oselect 5 nclides fran the mester (ibrary on logical 1
& nelides fron the workirg Library on logical 3
0 nclices fran the working Library on logical 0
to create the new workirg Library on logical 4

-

rescrance calautatias heve been requested
ion for anpx formatted cross section cata
for this case is 200000 words

70 entries.

15 etries.

5 ertries.
ion corcerning cross section ibrary
cation rurber &34
lides an tape
ron energy groLps
neutron energy group

§

%y

L,
i

if

L
gﬁg

29
R

B
ane
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nnba‘ofgmaa'erwgn.g 0
Oncii“rectmmmitmm reqiires 72 blocks of lergth 148 words
- e
scale 4.2 - 27 graup reutron bumip Library
besed on erdf-b version 4 data with endf-b versian 5 fission prodcts
capiled for e 1/T/
last ypdated 9/16/93
Lmpetrie - oml
- work tagpe 4349

xsdm weighted tape--parent case atitled- 80 d, saszh: baboock wileax 1515,
3.00wt%, 20gd/mtu bumn high tarp

0 m:%ids fram xsdm tepe

hydrogen adf/o-iv mat 1269/th002  ypdated 10/ 3/89 p.t74

2  b10 123 218 0535 p3 5% 2B
3 borer1l axf/o-iv mt 1140 uncated 10/13/89 A%
4 ayeen16 axif/o-iv mat 12 updated 10/ 13/89 o
5  zircalloy adfriv mt 128 updated 10/13/89 5

0 nxlides fram work

6 1/v cross sectiors normalized to 1.0 at 0.0253 ev 99
7  hydrogen axif/o-iv mt 12%/thmi02  ypdated 10/13/89 1001
8 b10 1273 218 MBS p-3 Bk 5010
9  borenr11 erdf/b-iv mat 1140 upckted 10/ 3/89 5011
0 oy endf/b-iv met 127 updated 10/ 3/89 &k
" oxyger- 16 erclfo-iv met 127 updated 10/ 13/89 6
” 8 m=102, 108, 108, 105,106,107  ypdated 10/ T3/89 348
B k& = 102 3608
% s~ m=102 ypdated 10/ 13/89 38050
5 y® m=102 updated 10/ 13/89 0
% 8 m= 102 40098
7 % mt=1 ypckted 10/ 13/87 400%
B % m=102 yckted 10/ 13/89 40055
9 zircalloy ercif/o-iv mat 128 updated 10/13/89 4B
D % m=102 upcated 10/ 13/89 40%
21 mo-95 m=1e ucited 10/ 3/89 4%
2 tc®» m=102 updated 10/ 3/89 W09
3 rneio m=102 yodated 10/13/89 4101
% rrios mt=1 Updeted 10/13/89 4106
S5 1B m=102 poated 10/13/89 4518
% rhi6 m= 102 45106
Z  pdit5 mt=10R updated 10/13/89 46106
3 pdi08 mt=102 updeted 10/ 13/89 46108
D  silver109  axfhb-ivmt 119 updiated 10/13/89 47w
N s mt=102 updeted 10/ 13/89 51124
3 xe-131 m=1, 108, 104,105,106 updated 10/13/89 54131
2 e me=102, 138, 104,105, 106 updated 10/13/89 5413
B een1® ardif/b-iv mat 125% yxckted 10/13/89 5415
% x13 m= 12, 18, 104, 106, 107 54136
T  ominTS  edfo-ivmt 1141 udated 10/3/89 55153
% 1% m=102 updated 10/13/89 551%
k74 cs- 135 m= 102 551%
B s mt=102 updated 10/13/89 S51%7
¥» b5 m=1R Updated 10/ 13/89 5613%
@0 la- 1 m=102 upcated 10/ 13/89 51®
4 ce-h m= 1R 58144
&2 pr-141 me=102, 108, 10%, 105,106,107 updated 10/13/89 59141
8 p~u3 =1 updated 10/13/89 5913
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4 a3 m=10e ypchted 10/13/89 ana3
&5 U5 m=10 undated 10/13/89 Q01465
% 7 m=10R yxdated 10/13/29 ez
W prl7 m=10e ypdated 10/13/89 one
@8 pris8 m= 102 61148
9 a7 endf v fission product updated 10/ 13/89 147
5 smi9 m=102,1C8, 107 updbted 10/3/89 62169
51 sm-150 =10 pdated 10/ 3/89 62150
2 a5 m=102,18,104,106,105,107  upchated 10/3/89 62151
B8 a2 m=10e,108,104,1(6,106,107  updated 10/3/89 a1
5% er’S3 =10, 108,106,106,105,107  updated 10/3/89 63153
5 ert mt=102,108,104,106,106,107  updated 10/13/89 63154
% erlSS5 m=102,108,106,166,105,107  updated 10/3/89 1%
5 o155 m=12” yudated 10/13/89 1%
58 uZ% 103 sigoe5+% reslacs p-3 2Bk f-1/e-m(1.45) 2%
%  umiurZ® adfb-ivmet 1261 ypdated 10/13/89 922%
@ uB6 NS sigo-5+ naxlacs p-3 298k f-1/e-m(1.45) 92236
61 uaniurZ8  ex/-iv mt 1262 ypdated 10/3/89
& n%mun—Zfl af/b-iv met 1283 updiated 10/3/89 937
8 1050 sigsc+% nawlacs p-3 53k f-1/e-m(1.45) W8
[ plw:cmun-Z‘D edf/b-iv met 1264 Udeted 10/13/89 4
&  plubniunr20 endf/b-iv met 125 updated 10/13/89 ]
&6  plubniuml endf/b-iv mat 1266 updated 10/13/89 241
&  plutniun22 endfAr-iv mat 1161 updeted 10/ 13/89 N2
8 a4l 1066 sigrs+h rewxlacs 21 p-3 258k 95241
@ ar23 10657 218 g wt f-1/e-m B % 95243
M ariumdé  edfbivmt 1168 ypdated 10/13/89 96N
0 hydrogen erdf/b-iv mat 1269/thmd02  ypchted 10/13/80 607.60
thermal scattering matrix rurber Zatahslpemmweof .00 was selected.
b-10 1273 218rgp 06375 p-3 28k tag‘aurs 607.60
thermal scattering matrix ruvber Zatauulpa'auneof .00 wes selected.
0 boron-11 erdf/b-iv met 1160 wive u:g-mus &07.60
thermal scattering matrix ruber Zatammueof .00 wes selected.
D reeatior et e 1o Pk /1 T mesre G0.0
zircalloy iv met J
Orescnence data for this nuclice Senperatures
Qress rurber (a) = 90.436 tenperature(kelvin) = &0.000
Opotertial scatter sigm = 6.35 luped ncleer dasity = 4.51560E-(R
uszm factor (9) = 1.0® lup dimersion (abar) = ?.m-m

Oimer radius 6.30E00E-0 darcoff correctian (c)
Othe absorber will be treated by the norcheim integral method.
Othis resorerce material will be treated as a 2-dinersioral dbject.
Ovolure fraction of lup in cell used to accaunt for spatial self-shielding=1.00000

res s res fiss res scat

8 -1. 156752-03 J000000E+00  -7.805B3%-01
-9 4 659TE-R J00000CE+Q0  -2.073270e+00
10 -5.96230E-02 J00000CE+0  -1.351984E+00

1" -1.761672-01 .00000CE+00  -7.350731-01
Oexpess resorance integrats .
0 resolved

Cebsorption 2.92402E-01
fissin .0000CE+00

1 this xsdm workirg tape wes created (2/14/96 at 09:56:47
mentleofﬁemmelssfollas
»sdmn weighted tape--parent case ertitled-- 80 d, sas?h: beboock wiloox 15x15,
3.00wt%, gty bumn high tenp

tepe id . ] nunber of nclides 0



rutber of gamm grogs
logical wnit

e’df/b-wm!t 129/&1!“(12 l;rhtai 10/13/29

nunber of neutron grags rig
first thermel grap 15
teble of oonterts
ydrogen
b-10 1273 218 06375 p-
boran-11 edf/b-w nnt 11&)
oxygen-16 endf/b-iv mat 127%
zircalloy aifo-iv mat 128,

bl 10/ 29
Updated 10/13/89

1/v cross sections nonmlized to 1.0 at 0.0253 ev

hydrogen adf/o-iv met 129/thmi002  upcated 10/13/89
b-10 1273 28gp 06575 p-3 9%
boran-11 endf/o-iv mat 1160 upckted 10/13/89
oy 16 adf/b-iv mt 12% updited 10/13/89
axygerr16 erdfo-iv mat 127% Updated 10/ 13/89
kr-8 m=102, 18, 108,105,106,107  ypdated 10/13/59
kr-& m= 102
sr-90 m=1R pchted 10/13/89
y® m=102 updhted 10/13/89
zr-g mng 1@ ypdated 10/
zr- =
% m=102 ydeted 10/ 3/89
Zircalloy axf-iv mt 2% updated 10/ 13/89
% m=1@ updsted 10/ /89
m-%5 m=102 updated 1
tc-% m=102 updated 10/
ru-101 =10 updhted 10/ 3/89
ru-106 =102 updated 10/13/89
rh-1B m=12 updated 10/13/89
SJ% nﬂng w updited 10/ 13/89
pd-108 m=e updested 10/3/89
silver-109  exf-ivmt 1P updsted 10/ 13/89
sb-12% m=10R updiated 10/13/89
xe-131 m=102, 168, 104, 166,106 updeted 10/13/89
xe- 32 nl.-’l(E 1(B 104, 16 106 updated 10/13/89
xeen-135 e /b-iv met 2% Updated 10/13/89
xe- 136 m= 10, 18, 104, 15, 107
cesium 38 efo-iv mat 1141 uckted 10/13/89
cs- 36 m=12 updated 10/13/89
2 .z e
cs
ba- 136 m=102 Updated 10/ T3/89
la-139 m=102 Updated 10/ 13/89
wm nt"l"g 13?10’. 16,106,107  ypdated 10/ 3/89
;143 m=102 updated 10/ /89
o 43 m=1E@ wated 10/T3/89
rd-15 m=102 ypdated 10/13/89
o %7 =12 updated 10/ /80
pr- U7 me=102 updated 10/5/29
m&? ed'?/.-l-rvuf)z jon prodict yodated 10/ 13/89
ar ission
an k9 me=102, 188,107 updated 10/3/89
s 150 e’ ypdated 10/
s 151 mt=102, 138, 104, 165, 106,107 updated 10/13/89
s 152 nt"‘l(2 1(B 1(Yo 1[5 1(5 107 yodated 10/13/89
ar 153 nt"l(E 1(3 1Uo IG 1% 107  updated 1/ B3/87
ar 154 nt'1m 1@, 1(%, ‘KE 107 yodhated 1/ B/89
aur155 nt‘1(2 1(5 104, ‘IG 1% o updated 10/ 13/89
o155 = . ted 10/3/89

gagagagss
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u-234 1043 sigo=5+4 resilacs p-3 2958k f-1/e-m(1.45) id 923
uaniurZd  endf/b-iv mt 1261 ypdated 10/13/89 id 92%
uB6 1163 sigo5+ neslacs p-3 2Bk f-1/e-m(1.45) id 9256
uaniurZ8  exdf/b-iv et 122 updated 10/ 3/89 id 9238
r%uun-zv endf/b-iv mt 128 upchted 10/13/89 id 9357
1060 sig=5+ nesxtacs p-3 53k f-1/e-m(1.45) id %38
uhanun—ZD edf/b-iv mat 1% Upckrted 10/13/89 id WX
plutxmun-aln erdf/o-iv met 125 Updlted 10/3/89 id 9640
pluteniunr241  endf/b-iv mat 126 updated 10/13/89 id 241
plutoniunr262  endf/b-iv mat 1161 Updated 10/13/89 id N
an241 1066 sigr5+% nawxlacs p-3 28k id %!
a3 1067 218 go wt f-1/em B 5% id 9543
arimé  edf/b-ivmt 1162 updated 10/13/89 id g6
0 tzpeocp/tsai Ollo's,adtodc <00 secords
1 xx SSSSS cbdbdtbtd  rererrerrOr M m AR M
0 )o( dbdb s rereereeeeer m FRREEERe  mm
™ XX SS s o dd rr T omm m P om L]
M X Ss s ] d rr romm m p P mmnm o
2K XK ss o d rr mmm mp P mMm m
X% o d rrTYTT M M M EEEERP M mm
0 o dd rrrITITTITTET OMTD ™M M opEEREP M m
200 20¢ ss dd d rr T m mm p mm
00N s o d rr T m mm p m
o XX SS ss dd d ™ m mm P m
¢ ¢ ssssessssssss  chbkbdbHHH e rm m mp m
0 K 0t ssessssssss  chbbbbbbbH o rm m P m
[Loseseessess] aoeeEeeEe W w iiiliiiiiiii SSSSSSSSSSS
dbHbHHH  acanceeneesn w w S5SSSSSSSSSS:
o dd aa | w w
o d aa Y w
o d aa | w w
o d  acocccesespen W w
o d ocececeenemen W w
e ] d aa aa ww
o] d aa -] w w
o d aa aa ww
diHHHH & & ww
dittbttd s aa v
0
0000000 V74 /i
000000000 /!
0 m 22 2 // /R
00 (1] 2 / I/
1] 1] 2 /4 /! b4
4] 1] 2 // /4 FIITIFFR
00 00 2 /4 // FRIFRRITR
0 0 2 // /4 4
00 00 2 // 1/ %
00 w0 22 / /4 bl
000000000 // mMIm GO [/ FFTIIR
0000000 1/ MMM G686 // FRHITTHIID
0
0000000 Cociccsccedd SEDHHDD GO &
T B | S A

1Y 0 % ® :

00 0 % » 55 73 i

i
THn
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0 array has 1 entries.

0 %mwlas 15 etries.

0 Xarayhas 10 entries.

0 3q aray has 12 entries.

0 4q array hes 9 entries.

0 Sqarray has 12 ertries.

Odirect access unit 9 requires 12 blocks of legth 704 for cross section mixing.
1 md,smgr'tofssamtomub'ay

Ogereral em description data bl

0 et gareral problem data

ige 1/2/3 = plane/cylinder/sphere 2 isn qedrature order 8
ian runber of zores 4 isct orcer of scatterirg 3
im  rutber of special intervels .. ievt W1/2/3/4/5/6 v/ alfhe/c/z/rh 1
il 071723 = veounyrefl/perphite 1 iim irrer jteration meximm 2
ibr right boundbry condition 3 iom auter iteration maximm 5
mx  rurber of mixtures 3 iclc -1/0/n-flat res/sryogpt 0
m  mixirg table lergth N ith /1 = fonerd/adjoint 0
ign nunter of energy groys 4 iflu rot useckalways wgtd) 0
mg nuber of neutron groups 7 iprt -2/-1/0/rFmixture xsec print -2

runber of ganma groys 0 idl /172305t MF\ nvboth %
iftg runber of first themal grap 15 ipt -1/0/1=naneyfire/all bal. prt 0
special gptias

ifg /1 = nrefweidhting caladation 1 in /172 diff. coef. param 0
iqn voluretric sarces (Wrro/yes) O idfm O/1 = none/dersity factors 39¢ 0
ipn boudbry saurces (O/rFro/yes) 0 i O/n=roemactivitiessbyzore 0
ifn 0/172 = inpt B*/3%*/se last 14 iai O/1lrore/activities by interval 0
tmx mexcimum time (mirutes) 10 ifet (/1o/yes scalirg 0
i1 0/1/2/Fro/xsect/sroe/fluc--ak 0 ipvt O/1/27a/k/alpha parametric scch 0
isx broad flukes 0 isen auter iteration acceleration 0
ibln activity it 0 rird berd rebaln parareter 0
jbkl 07172 buckling geometry 0

0 weighting data (ifg=1)

icon -1/0/1=cel l/zre/region weight -1 ihtf total xsect pen inbrd gp tables 3
ignf rurber of breed grays 3 nckf pen g-g or file runber 4
itp W10/2/30/40 O/c/e/ec/a 0 nsf table length or max order 6
ip -2/-1/0/ragted xsect print -2 mean extra 1-d x-sect positiors 0
igp -1/ anish xsect print -1

0 floating point peraveters

es owerall covergarce 1.0000CE-0% dy a ht for buckling  .0000CE+00
ptc  point convergerce 1.0000CE-0% &z plare depth for bckling  2.00000E+02
wf romelization factor 1.0000CE+00 vic wid streaming correction  .00000E+00
ev eignvale gess 0000CE+00 pv  ipt=1/2--k/algha 1.000006+00
evn eigrvalue mdifier -0000CE+00 eql  ev charge eps for search  1.00000E-(B
bf buckling factor=1.4208% 1.420856+00 NP resd parem nod for search  7.50000E-01

this case will reqiire 2611 lacations far mixirg
this case has been al tocated 200000 locatiors

1

0 Bqarayhass 7 entries.

0 Yiq array has 70 ertries.

0 Sqarayhes M entries.

0 deta block 2 (mixirg table, etc.)

0 nelids mc?uc mixing teble e

(] identification mixture oonponErt atom drsity

1 % 3 a0 JOTI0E-(R
2 2B 3 ar 4. 1% E-@
3 3 28 3.81515€-06

extra
xsect id's
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4 0 a0 1.54834E-06
5 b X5 4. 5156
6 99 9275 2.17519-06
7 1001 9254 1.8B8E-06
8 5010 9236 3.0919%-06
9 501 92738 7.292%5E-B
10 &6 a6 1.50611E-(@
" 6 6 1.153156-(R
2 3408 30 5.1968687-08
B % 3608 2.539%%-(8
33090 38050 5.60546-0
3087 e 1.8621E-07
40053 4“20% 8.27806-0B
400% 4008 41114807
400% 400% 6
4BR 400% 4.2785%-07
410% 410% 1.7734%- 3
42095 4309 5.8778%-0W
a30% 516 1.52118-07
@0 516 3.69E-07
4106 410 5. 186XE-07
4518 44106 5.96664E-08
S16 4616 1.2121e-07
L 10] 46108 1.5685%-08
4618 4w 9.635%E-
4N 5112 3.00808%¢-12
51 %131 2.4788-W
54131 5413 4. 1953507
54132 5415 2.0NXE-0P
54136 H13% 2. 70709

55137 SNy 6.3300e-07
9141 3.00200E-07
571% 43 1. 3465E-07

(]
A i U G A i i N G U U G G G G G T N N QI GGy XY I7]

g

.

E

AR 2B BB INHARIK IS E NS GRALSSHHYB NI NS UNNRUNNNNNIBIG AR
&
&
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Qo 20000000

JTBUARGR

§

13344

i1
H
g

BNRURNNNNIBIRFARARN 2B oo~Nonrun— 8§

BOONOVIE NN

SEgrS
EEEFEE
TEETTH

W
¥.3

.

1.0000CE-(5

mixture
by zae

- N NN

.00 min.
ill be wsed

2 entries.
2B entries.
4 entries.
4 entries.
Z7 ertries.
Z7 ertries.

- e e ) D

K0 1.45266€-07
N1 1.0807%-08
K02 9.4R11E-11
95241 2.80565E-11
9543 5.8811E-3

. 964 3.8891E-15

9 3.30753e-21

80 d, secad part of saszh pass to meke {ibrary
nautran

lethargy
boudaries

6.BUE-01 4

4.40768%-01

2.76310E+01

broedt go
runbers

WHWWWWWWNNNNN NN S 2 s

calc

QOOOOOOOQOQQQOOOOOOCOQQQOOQ%

NRDINNNRNSS IR AR AR 2 oo wm~T

md[sm'd;nrtofsasa;mtondelibray
) ectivity teble

b/m

WWWW

matl ro.

reection

corstants
lvk‘ld\‘ts directias refl direc utxcus

3. (514'5-(2 -1.9728¢€-01
5.0614%-2 1.9728€-01

5. 2BE-(R -8.21784E-01

aﬁmoqmumuu

9. M—(B
9.%3& B

-3.10650E-R
-1.28598- (@



Feb 16 10:06 1996 File Nae: s30@0.cf.out  BBAOOOD0D-01717-0200-00012 REV 01 ATTACHMENT I - Page 161

" 5.28/E-®R -6.0158€-01 1% -3.14537%-R
12 5.280E-R -2.20196E-01 3 -1.15128€-@
13 5.204E-2 2.2019%6€-01 12 1.15128€-@
1% 5.200E-R 6.0158%€E-01 n 3.14537E-@
15 5.280E-(2 8.217%E-01 10 4 . 2966E-(R
1% 0 -9.83BX-01 2 0
7 4. 3H%E-R -9.64163E-01 2 -4 37T09%-R
18 4.335B%-(2 -8.17361E-01 3 -3.B5HE-R
L4 45335502 -5.46143-01 2 -2.41597E-R
2 4.533B5%-02 -1.91780E-01 2 -8.6004E-B
2 4. 5535%-R 1.917E-01 D 8.644E-(B
2 4.53BEAR2 5.46143-01 © 2.4759TE-R
3 4.3HFE-2 8.17361E-01 18 3.706556-2
% 4.55TE-02 9.641436-01 L4 4 J099E-02
for p( 3) scattering

Orgl set 1 set 2 set 3 set &4 set 5
1 -2.79004E-01 8.837%E-01 6.7WUFE-12 -6.169196-01 -1.71701E-2
2 -1.978¢E-01 8.8375E-01  .00000E+00 -4.3628E-01 1.2141%E-(2
3 1.7BE-01 8.8325E-01 .00000EH0 4.36228E-01 -1.21411E-(R
4 -6.01-01 4.501E-01 3.16375%-01 -8.06435E-01 -1. 745646 -01
5 -5.584610E-01 4.50%E-01 2.B714-01 -7.4301E-01 -6.6002EE-02
6 -2.31307E-01 4.52016E-01 -2.B71%-01 -3.07E-01 1.61Z76-01
7 2.31301E-01 4.5DW%E-01 -2.B71%-01 3.0784E-01 -1.61276-01
8 5.58410E-01 4.50%E-01 2.BNE-01 7.4201E-01 6,680
9 -8.50774E-01 -8.57835E-(2 6.265:F-01 -1.98:56E-01 -4.86835%-01
10 -8. 2178601 -8.57230E-R 5.4286X-01 -1.916XE-01 -3.4405-01
11 -6.01585E-01 -8.572356-2 .0000CE+00 -1.40B3E-01 3.4424E-01
R -2.0ME-01 -8.5776E-2 -5.4285%-01 5. 1343 -2 3.425-01
B 2.20ME-01 -8.5776E-(R -5.4285%-01 5.13643€-(@ -3.46425-01
1% 6.0158E-01 -8.5725E-(2 0000000 1.40B30E-01 -3.44656-01
15 8.217E-01 8.57275E-(R 5.4286%-01 1.99XE-01 3.L4205E-01
16 9.8BXE-01 4.452E-01 8.36805E-01 5.007BE-01 -7.51008E-01
17 -9.64UZE-01 4.45XE-01 7.31BKE-01 4.9108%-01 -6.043%-01
18 -8.17361E-01 4.45520E-01 3.25X-01 4.1632E-01 1.4514-01
19 -5.6UE-01 4.A4BXE-01 -3.26X-01 2.7BI1AE-01 7.3657E-01
2D -1 NTE-01 4.4BXE-01 -7.T3BIE-01 9. 7BANE-R 4.17B&-01
21 1.917E-01 ~4.4552E-01 -7.731B1E-01 -9.7BXE-QR -4.17B6E-01
2 SLEUE-O1 ~4.4BXE-01 -3.026E-01 -2.7B1%E-01 -7.365756-01
B B.THE-01 -4.452E-01 3. 006E-01 -4.168320E-01 -1.46514-01
& 9.6 KE-01 4.45BXE-01 7.73BIE-01 4.9108E-01 6. 043%E-01

1 int radii mid pts e ro. aress volues  ders fact  radivsmd  spec(int)
1 0 1.9754E-R 1 0 4.90881E-B 0
2 3.5BE-R 5.9531-02 1 2.483L6E-01  1.47354-(R 0
3 79057 1.15H8E-01 1 4.96753-01 5.806%-R 0
4 1.58115E-01 1.9744€-01 1 9.FBUGE-01  9.815E-R 0
5 2.37M7E-01 2.76/01E-01 1 149020400  1.37447%-01
6 3.163E-01 3.557%%-01 1 1.985686400 1. 7671 7%-01
7 3.958-01 4.348%E-01 1 2483666400 2. 1558F-01
8 4.7W345E-01 S5.13B2E-01 1 2.98040E+00  2.5558-01
9 5.534BE-01 5.73167E-01 1 347TT3EHD  1.455%-01
10 5.92BE-01 6.1&-01 1 3.7550E400 1.5217E-01
1N 6.3%6E-01 6.46E-01 2 3973860 8. NAE-2
12 6.57E-01 6.62%0E-01 2 410146400  B.46405E-2
B 6.7310E-01 6.95TE-01 3 4.2521E400  2.0656E-01
% 7.2006%-01 7.43550E-01 3 45A31EH0 2. 1962E-01
5 7.608%-01 7.961E-01 3 4.81%1EH0 2.33282¢-01
16 8.%00E-01 8.6275e-01 4 5.1%51E400 5.ZXB%E-01
17 9. MWE-O1 9.6B%E-01 4 5.7276%+0 5.881E-01
18 1.00918+00 1.106776+00 4 6340805400 1. 5731400
19 1.20836400 1301556400 4 7.5672EH0  1.59667E400
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8.75340e+ 0  1.83613E+00
1.00200E+01  2.07540E+00
110636401 2.31476E+00
1,472 2.5541400
136916401 2. 793456400
149546401 3.B25EH00
1.615186401 3. 7215400
1.73MB1E+ 01 1.725876+00
. 1.799136+01  1.7871E+H00
2.96100E+00 1850456401

n
~nN
PR PR bt o E P

- elageed tim .00 min.

1 aster imer 1 - balance elmlte1'same 1-matmr1-|.pmt search
iters ratio paraneter
214 -7.066%6E-06 1.156436+00 -1 m 01 (IIlIB(I! ~4.Q06ME-(2  .0000CE+00
311 -1.007406-08 1170676400 -7.90221E-04 -2.2NBE-(R -3.80405E-(B  .0000CE+00
35 -5.86156-08 1177196400 -4.5231E-(5 -1.AFFEDB -6.860776-04  .0000CE+00
43 24T0E-07 1.1TR2¥E0 -3.0159-06 -3.080656-06 -1.Z7030E-04  .0000CE+00
480 3.7533%-05 1.1720E+00 2.9758€-07 -5.8708%-(56 -2.53117E-(6  .000CE+00
1 1 1
2 2 1
3 3 1
4 4 1
5 5 1
6 6 1
7 7 1
8 8 1
9 9 1
07 10 1
" 1 1
2 1 1
3 B 1
% % 1
15 15 1
% 6 1
7w 17 1
B8 B 1
9 ®© 1
2 2 1
21 21 1
2 2 1
3 3 1
&% X 1
5 B 1
% & 1
T 1
(] 507f~4.340WEl -06 1.17BEH0 2.7UE-07 -1.200&-05 -5.805556-06  .00000E+00
inal mnitor
lenbda  1.17246400 prodctiayabsorption 1. 18757400

to imer mfd m(fltx nsf
P g'p‘m int. difference int.

- elqsa:l time .02 min.

0d, smdmtofss?nmsbondehhuy

Omt 2ane runber radiss  int. nt aea prod dersi
1 -00D00E+00 9766?‘ mma.m-us (nmag

NONVIP NN

PO U T W

39287E—(2 S%E-Q Q4B366E-01 1.4724E-2  .00000EHD
T.X5756-2 1.15658€-01 4.96/33%-01 5.89067E-02 .00000E+0

1.58115E-01 1.97644E-01 9.93666E-01 9.8176E-(2  .00000E+H(D
23N7XE-01 2. 76001 1.402EH0 1.3747E-01  .00000EH00
3.1620E-01 3.5575%-01 1.9858E40 1.7671&-01  .00000EHI0

3.950806-01 4.3681&E-01 2.4886E40 2.15988-01  .00000E+00

7 4.3377E-06
17 5.2741%-06
17 4.8%4E-06
17 4. 78465506
17 4.90BE-06
17 3.4017%-06

mowaaRAnRo IRBRRRY LN

-

S
u-ou:noB&H&NﬁB&EBBESNBBBH&NNNU

agdar flixkon 16

BOVAPWNWHNNNNNWWWAWWOHNN S D D a -
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4. 7R35E-01 5.13874E-01 2.98040EH00) 2.5558-01  .00000E+0
5.55EE-01 5.7316%-01 3.477836¢00 1.42355-01  .00000EHD
5.9581E-01 6.12¢E-01 3.7550E400 1.5217%-01  .00000E+0
6 3NME-01 6.0620E-01 3.97386E+00 8.2046(E-02  .00000E+0
6.5770E-01 6.629G(E-01 4.10156E+400 8.46406E-02  .00000EH0
6.73100E-01 6.%5E-01 4.2921E+00 2.(B56X-01  .00000E+(00

159730400 1.6B5EH0 1.00200E+01 2.0754(E+00 9.57183E-(2
1.7991EH0  1.8875E+00 1.1%65E401 2.3 1.06180E-01
1.960H0 2.082586+00 1 2. 41X+ 1.16508E-01

2. 76860
2.8541E40 2.M2(E400 1.79903E+01 1.78571E+00 8.0809E-2
2.96100E+00 1.860656+01

80 d, secord part of sasch pass to make Library

2 . 3 4 5 6
8%?87%-(2 1?‘?1)13!6-01 6@&-& 1&-01 1. -01
8.8BXE-R 1.1105%-01 6.550%E-R 1.033E-01 1.948%-01
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9
10
1
4

BNRURNNNNISS

2.83608E- 0%
1.5160%-B

1.15724€-01
1.06461E-01

fiss source
00000EHI0
-00000EH00
-00000E+00
00000E+00
00000E+00

rt flux
1. 2137 -8.21883%-04
8.9¥MEE-(2 -8.6088E-(B
1. BBE-01 -1.146E-R
7.B45FE-R -6.5584E-B
1.06375%6-01 -1.04073-@R
1.98195-01 -1.857583%E-R
19646201 -1.14640E-0R
1.47387-01 -2.7701E-B
1.15714E-01 5.9821E-04

rtld@ lft

(IIIIB(I)
2.7E-B
1.6470%-04
2.804E-04
6.04168E-04
1.0067%-(B

flux
1.21

m—m
1.4187E-GB
2.737%E-B
2.290653-B
4, 4BBE-B
1.2951E-@

ealage
-02 -6.701506-0%

8.9680E-(2 -7.68.E-(B
1. T334(E-01 -1.04088E-R
70130802 -6.8247E-B
1.05085E-01 -1.07161E-Q2
1.97518-01 -1.9606E-02
1.96064E-01 -1.20406E-
1475501 -2.4543-8B

1.1572€-01

2.83608E-04

2. 16456
1.N21%E-06
1.7863X%-6

63UE-06 -1, UWE-05
3.87836E-06 -4.1112%€-06
1.983€-05 -1.147X-06
1.7073%E-06 -1.56854-06

1.45456E-01
1.34104E-01
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1.0%42E-01 1.46050E-3B
9. UENE-2 3.4175%-B
6.395%E-(2
S.ATTUE-R
5.2147%-R
2.004EE-(R  1.14458-B
1.61758E-R
1.2A9E-B
6. 1745E-0B
1. U37E-02
3. 727E-02
1.251%-02
2.6251-R
8.6891E-02
6.8k
3.0555E-2
2. %Ne-R
4.0B15-08  7.480506-04
1. 784 1EX00 -7.80548-(B

1.06461E-01  1.5160€-(8
9.958E-02 3.50808¢-B
6.4106%-02 4.064730E-(B
3.71605E-(8
5.29107-(B

1.7BSEND -7, 1E9E-B 5

00000E+00

-00000E+00

-00000E+00

-00000EH00

00000E+00  5.6130%-07

-00000E+00

-00000E+00

-00000E+00

-00000E+00

-00000E+00

-00000EH00

-00000E+0D
.00000E+00
.00000E+00

1fire grop summery for zore 3b/gupirdt.dlrusmftrallgu;sm line 38

0 gp.

60@\10\"4‘0‘!\)&% BNRURUNNNIBIRARAR IS oo~ Vs W

fix saurce fiss saurce

2.0081-01
1.97584€-01
1.47657%-01
1154801 9.4T395E-04
1.06157%-01 2.3587%-B

in scatter sif scatter
.00000E+00  2.47800E-04
3.19562€-(B
2.88900E-(B
1.91515€-B
6.165e-(B

1.571E-01 5.981E-0
1.0540E-01  1.46050E-(B

ait scatter
3.258%-04

ion  leskage
2. -5 -3.5527-0%
9.13191E-(6 -4. 1BE-03
4.9966E-06 -5.565E-1B

B 2.Z4%E-06 -3.63%-B

2.6554E-(b -5. T0BE-B
4.51512-(5 -1.(6634E-0R
3.512E-06 -6. 9BE-B
1.N1TE-6 -8.9054%-04
1.550E-6 3.4207%-04
1.87810E- 8.982%-04
2.5548E-(6  1.5059%-B
3. 10M4E-(6  2.2M4%E-B
4.364E-6 1.9B1E-B
7.01956E-6 2.8971(E-B
5.9122-6 4.4108%-06
4. 0H0E-6 2.2NE-04
2.00164E-C56  1.680N8&-04
1.8077E-6

1.5183%E-04
6.165E-(6
1.50709€- 04
6.TUNLE-0h
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9.800%-02 5.4075%-(8
6.310E-02 6.315(066-B
5.41914-2
5.1281E-02

fiss source
2. 160BE-(2

fix souce

1.00000E400 9
flux
1.546E-(2 -1.82571E-(8
9.40E-12 -2.10E-07
1. 1966801 -2.164556-07
T.AVBE-02 -1.557%-07
1. 11466601 -2.990556-07
2.096XE-01 -3.153056-07
2.0357%-01 7.1951E-07
1.4806E-01 8.91558:-08
1. 5BE-01 4.9525E-06
1.06331E-01  7.301956-07
9.WBBE-R  1.5795E-06

rt leskage lft

9. HBXE-(R2
6.3999E-02

3.4173%-B
4.04056E-(B

slf scatter
2.006E-(2
245171E-01
2.5557%-01
1.7576€-01

in_scatter
.00000E+00
6.574651E-(B

6.9501%-2
1.04064E-01

5.3612Z-01
4. B1EE-01
1.3587%€-01

9.505556+00

4.0B112E-01
40052501
a.1zme~uz

1.50(55E+01

Lft leskage
-1.177%E-B
-1.291E-2
-1.6M0RE-R
-1.0520%-2
-1.6968€-2

1.0615%-01
9.509%-02 5.4075%-1B

1.8138%&-11
aut scatter

9. 68%E-06

grap sumary for zre lob(gu.plmlldlmamforallgu;smhre B

in  leskage
3.5515%-(B
1.504506-02

5.4 -5.405&-B
5.81215-02 -6.315E-B
5.28143-@ -5.604E-B
7.30776E-R -8.18508€-B
7.60760E-B -1.58%E-B
4 3NTE-(B -7.8230%-04
4.296XE-(B -5.098%-04
5.65156-(B -5.96836£-04
6.2029E-B -8.15618-04
2.61T5E-2 -2.89064-B

1.43761E-01 -1.8841CE-(R
1.602SE-01 -1.82HME-(R
9.0068-(2 -8.HX4E-B
8.20655E-(R -6.0047E-(B
2.3200E-(R -1.405&-1B
9.9WB4E-01

6.53352-@
4. 190(0BE-R
3.5806E-
3.405%-R
1.9050E-2
1.0634E-R
4.7%7E-B
4 .04%6E-0B
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6. 11364E-02 ~4.48833-07
5.25TE-R 5.5616-07

1.1050EE-02 . S4BBIE-06
3.6395%-(2 -8.9208%-05
1. UTE-R -4.6FE-05
2.3633-R 4. 17706
7.5800E-(R2 -1.4541E-(6

L2
I

1.85845E-01
2.15153-01
1. 20356E-01
1.65607E-01
1.75557E-01
8.90750e-2
1. 37M3E-@
9.96261E-04
T41517-06
5.83383-06
4.0B1E-07
6.50733-08
1.2896-08
1.45741E-09

rt boy flux

9.L4S0E-(R -2.10%E-07
1. 1966801 -2, 1ATE-07
7T.416CE-R -1.5957-07
1. 114666601 -2.990556-07
2.0%6CE-01 -3.1530%-07
2.(B5ME-0V  7.19751E-07
1.488E-01 B.9186%-08
1.5BE-01 4.95256-06
1.0633%-01 7.3019%-07
9.70BE-R  1.579%E-06
6. 11364E-R -4 .48833E-07

6.33108E-02
S.4IN4E-02
5.12812€-@
2.5912%-2
1.612E-02
71318
6.106X-1B
1. BEAE-(2
3. 7541 -2

1.

L00000E+H0  1.07708E+01
rt leakage (ft hy flux
1.5460E-02 -1.86571E-(8  1.200%

7E-02
8.-(2

1.296E- 2.27518-04
1.3863- 1.965B8X-04
8.9181%-B 1.798ZE-0%
2.B4E-B  1.12BX-04
1.5067€-B 5.9041-06
2.Z86%-B 2.356k-6
2ITE-B 1.9346-05
3.6199%-(B 3.86401E-6
1.60777-  1.350XE-0%
1.0830€-@ 3.4187%-056
3.04770E-  6.8301%-6
8.9156E-2 2.064(E-04
9.910%E- 1. 19460%E-0%
5.78/92- 4.B1E-06
53PUE-R 1.96N%E-B
1.453E-R 2.0062%-06
4. THZE-01 1.19738E-(R
in  leskage
3.63X4E-(B -1.8671E-0B
1.58211E-@2 -2.12016-07
1.6377%E-R -2. Wi5E-07
7.86281E-@B -1.557%-07

S.4615E-R  1.5/%E-06
5.8186E-R -4.4883%-07
5.208E-R 5.561286-07
7.3565E-R 1.6400€-07
7.78677%-(B -3.7558%-06
4.51600E-B -2.59897E-06
4.3567-B -1.5186%-06

2.66312-(2 -8.5205-06
1.6921E-R -4.6358E-06
4.8661E-R -4.1717%E-06
1.45815E-01 -1.454€-6
1.6668E-01 -2.29(BX-06
9. 169 3€E-@ -1.5098%-06
8.3567E-@R -7.664-07
2.3M15E-@ -1.38407%-07
1.00263e400 -5.0070-(5

fiss rate  flutdo™2
2. 3640 -(B
1.0868E-2
1.33837%-2
5.7964E-B
1.7001%E-B 1.1145%€-B
1.518%E-B 1.
1.568XE-B
1.65134E-B8
2.28061E-B
4 BOXE-B
1.009%¢E- 2
1.2998€-(2
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Czare volume wol. fraction

VISBWIN =

- elgeed time .08 min.
1 cooccoooee 00000000000

COCOCCCOO0O0C — GO00000000000
cc < o -]
cc o0 oo
cc 00 ©
cc o0 ..
cc () ©
< (e o
< o0 ©
cc c oo o
COCODOCOOCOCE  GO00000000000
owmwcomc 00000000000
ieoioioesess aseeneAen
ciihtddt]  ancaecscenn
L] d aa @
o H aa a
o dl aa e
d di aasccenerenen
d dl asaccceescsen
od d aa -]
.| d aa aa
o dd aa a
ctittiti  aa aa
odﬂﬁtuﬂﬂm )
0000000 DRR2722
000000000 222222227772
14} 0 2 2
00 [14] 2
00 W 2
00 w 2
1] [14] 2
00 o 2
00 o 2
11} w 2

1.5665400 456302
1.6668E-01 6.0k
6.58BX5E-01 2.35BE-R
2.54EMEH0 9. 24XE-01
2. 754406401 1.0000CE+00

EEEEEEEEEE
EEEEEEEEEE

EE

§$553%%

muoumnm
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time of executiae - 09:56:51

000000000 // MMM G666 /] GIKIIP
0 0000000 /4 "mMMMm G /4 FIIIIIIIID
0000000 FIRFIHR SEEHHHH LS 5555555555555
000000000 GIITIIITIIR SHBHBHFD  LELLLD 5555655555555
(0] 0 % % HH 5 . HH 55
00 o w % HH S & HH 55
00 o % % HH 5 & HH 55
00 00 9FFFIFFD SHHBIBTS 6 5555555355
00 00 GRIFFND SSEBTHDH ML 5555555555555
00 w0 %9 HH H & &6 : %
00 0 % HH B & &6 : %
(14] 00 %9 HH 55 % & & H 55 5
GIIFIFIIIHD SEHHDD G 55556555555
0000000 GOIFITHIR B R ) 55555555555
1
0 SSSSSSSSSSS cooeoceeece 2AREHEOAR 8 eeecceeeeeeee
SSSEGSSSSSSeS COCOCOOCOOCoC amdmmmemsen L ecepecpepeeee
sS S ¢ «c aa a ee
sS c aa a ee
ss c aa a ee
SSSSSESSSSSS ¢ asccacaneraen L eeogeceee
SSSSSSSSSSSS  €C asmcocasesaed L eeecsecee
ss cc aa a |l ee
ss cc a a Ll ee
ss ss cc «c aa a Ll ee
SSSSSSSSSSSSS COCOCOOOCCOLC 88 aa  LLLLLLLLLLLLL  eccececenceee
ooocooccoce . @A aa  LLELLULLLLLLL  eceeececeeeee
dededeieke dedekeiek
— program verification information —
Seleleleie oode systam:  scale version: 4.2 sl
Jrovree sedededek
drieiiek Soieleiek
ededeick dolrdink
Sededeieke solcdieke
beinininia creatian date:  04/27/95 dededeiede
Yeideick dolcoiek
o library: /rautranics/scale/exe Ak
roreroro dedeioick
Seiedoiek Jekdoiek
ek this isrot a  scale configuration control led coce ek
Sedricick Tk
ekl joreme: dwvis dekick
Seveiok Sededodede
waiekt  chte of execution: (R/16/95 okl
dekedoieke eickeick
eideick Wledeick

1111
mmm
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1 entries.

1 entries.

1 entries.

1 entries.

1 entries.

1 ertries.

1 entries.

1 etries.

1 entries.
ed to array-chta (by -188 or default) was 200000 words. *
flux weighting factors *

therm 5092

res 304

fast 2.7315

user recpested (see jadd) that only the nclide trarsitions presently included in
arigen library be ted.

cross sections, availdble fram apx (rormlized to thermal flux), barrs

10010 to 10020 2.71085E-01

10010 tot-cap  2.710685E-01

50100 to 40100 1.94358E-(R

50100 to 10010 1.943586-(R

'
=
LQ

ELEEEEEEEL
ggﬁiﬁﬁﬁﬁiﬁﬁ

COO0O0OO=0O0O0ODO0O00O0O00 =
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360830 to 350810 1.88312€-06
340830 to 10080 1.85312E-06
3406830 to 340810 3.01531E-08
30830 to 20B0 3.01531E-08
340830 to 340800 3.54517E-(B6
34830 to 20060 3.54517E-06

360830 tot- 1.45260E42
360850 to 1.3(BOBEHI0
340850 tot- 1.3BOSEHD
380900 to 0 6.030E-01
380500 tot- 6.0230E-01
3080 to 9.3240%-01
350890 tot- 930%-01
400530 to 1.1186+01
400530 tot- 1.118256401
40090 to 1.57%€-01
4000 tot- 1.577%€-01
400950 to 1.86408e400
400550 tot- 1864086400
41090 to & 3.2926E+01
4100 tot- 3.2926E+01
420950 to 3361701
420750 tot- 33617401
43050 to 4 EE-B

430990 tot-cap 776801
441010 to 441020 2354365401
441010 tot-cap 2354366401
441060 to 441070 7.21863E-01
4410600 tot-cap  7.21853E-01
451080 to 451020 1.77353%-8
451080 to 451040 3.30600E+R
45180 tot-cap  3.306104(R
451060 to 451050 7.7218EHB
451050 tot- 7.7918E4B
461060 to 461 .

461060 tot-cap .
461000 to 461050 5.74038E+01
461080 tot: .

471090 to 471080 4.1262E-(B
471050 to 471100 3.19744E+2
471050 to 461090 2.368E-04
471090 to 10010 2.36B%5E-04
471050 to 451060 1.93996E-0%

541310 to 541250 1.04567E-6
541310 to 541320 2. 3225EHR
541310 t 531310 3.07A30E-G6
541310 to 10010 3.07A3kE-06
541310 to S31300 4.19865E-O07
541310 to 10020 4.19865E-O07
541310 to 531290 4.300%E-07
541310 to 10080 4.300%E-07
541310 to 521280 1.4920E-B
541310 to 20040 1.492E-B
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541310 tot- 2

541320 to 541310 8.0786%-(B
541320 to 541300 1.7133%E-G6
54130 to 541330 8.0273%€-01
541320 to 33130 6.2112Z7E-06
541320 to 10010 6.21127-06
541320 to 531310 2.60B7X-07
541320 to 10020 2.60B72%-07
541320 to 531300 3.5(6NE-08
541320 to 10(B0 3.5(69E-08

541360 tot- 1.3027E-01
551330 to 551320 6.4711CE-B
551330 to 551340 8.

551340 to 551 1

551340 tot- 1. 1903312
551350 to 551 1.8 EH01
551350 tot- 1836806401
551370 to 551 1.9627%€-01
551370 tot-c?m 1.9627€-01
561360 1o 561 7.75ME-01
561340 tot-cap  7.7557E-01

591410 to 591420 1.08333E+01
591410 to 581410 3.887%-(6
591410 to 10020 1.18143-C6
591410 to 58130 1.2Z3865%€-05
591410 to 10B0 1.2389%E-05
591410 to 57130 1.19656E-08
591410 to B0 1.19656E-(8
591410 to 571380 3.951%6%-0
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S9410 tot-cep  1.08381E+01
591430 to 591440 8.8ABLEH0T
591430 tot-cap  8.87AE0N
601430 to 60140 7. 1C500E-C2
601430 to 601410 7. 241E-06
601430 to 58130 1.618%5E-(6
601430 to 0040 4.51721E-0%
601430 to 591420 3.0B118E-06 -
601430 to 10010 3.143%6E-(5
601430 to 601440 1.53022E+@
601430 to 591430 3.00964E-C5
601430 to 10020 1.88919-05
601430 to 591410 2.72231E-06
601430 to 1080 2.72231E-06
€01430 to 581410 1.307%E-08
601430 to B0 1.307%€-(8
601430 to 581400 4 .3537E-06
601430 tot-cep 1. F30REHR

. 601450 to 601440 9.1502E-(@
601450 to 601430 9. XS45E-(5
601450 to 581410 6.649156-06
601450 to 20000 1.674EE-0%
601450 to 591440 1.73670E-06
601450 to 10010 1.13344€-G5
601450 to 601460 6.93315E+01
601450 to 59150 1.0641E-(5
601450 to 10020 1.04397E-06
601450 to 591430 1.64594€-06
601450 to 10080 1.64584€-05
401450 to 581430  3.3508-09
601450 to 2000 3.3509%-09
01450 t 581420 1.60B17E-04
601450 tot-cep 6. XBIE0
601470 to 601480 1.602%CEHR
601470 tot-cap  1.E00EHR
611470 to 611460 2.49119E-02
611470 to 611450 7.7728%-05
611470 to 591430 6.55141E-06
611470 to 20040 6.4805E-06
411470 to 601460 9.546066-05
61%70 to 10010 2.1656%-05
611470 to 611480 5.1SAT1EHR
611470 to 601470 196755~
611470 to 10020 7.1695E-05
611470 to 601450 2.70677E-05
611470 to 10080 2.70677%-05
611470 to 5450 4. 0C9T0E-07
611470 to 2XBO 4.0570E-07
611470 to 591440 5.785%-B
611470 tot-cap  5.15667E4R
611480 to 611450 1.11167E+04
611480 tot-cap 1. 111676404
621470 to 621460 6.45T7%E-R
1670 to 21450 5.5514F-B
621470 to 601430 5. 18407%-06
621470 to 2000 1.0%E%E-B
621470 to 611460 1. 17935E-04
621470 to 10010 1.70B%-0%
621470 to 621480 1.97TAEMR
621470 to 611470 1.501506-04
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621470 to 10020 9.867IE-B
621470 to 611450 1.05291E-0%
621470 to  10(B0 1.05291E-0%
621470 to 601450 4.BAGE-06
621470 to B0 4.846E-06
621470 1o 601440 9.65052E-0%

6214590 to 611450 3.82006E-0%
61490 to 10010 3.820%6E-04
621490 to 601460  3.820E-0%
821490 to 00,0 3.820%E-04
621450 tot- 4 45T
61500 to 621510 1.20627E+2
621500 tot- 1.20627EHR
621510 to 621 1. 2535201
621510 to 621490 1.09757-06
621510 to 601470 1.24567-6
621510 to 0000 9.77BUE-GB
621510 to 611500 1.50290E-06
621510 to 10010 1.17581E-G6
621510 to 621520 4.758MEHB
621510 to 611510 1.0839%-(6
621510 to 10020 5.84683€-07
621510 to 611450 1.05863E-06
621510 to  10(B0 1.06263€-06
621510 to 601450 1.0M7IE-0?
621510 to  2XB0 1.0%7IE-0R
621510 to 601480 B.53X4%E-GB
621510 tot- 4 .TSBEHD
621520 to 621510 1.46977E-(R
62150 to 21500 9.931XE-(6
621520 to 601480 2.22102E-05
621520 to 20040 9.2291%€-06
621520 to 611510 6.366%E-07
61520 to 10010 1.8786%-06
621520 to 621530 6535006402
621520 to 611520 1.66881E-05
621520 to 1000 4.2675%E-07
621520 to 611500 1.105%€-07
621520 to 1080 1.1075%-07
621520 to 601500 3.36384E-10
61520 to DB0 3.36384-10
621520 to 601450 7.00BUE-06
621520 tot- 6.5515EHR
631330 to 631 1.42705E-@
631530 to 631510 2.1316%-B
631530 to 611450 3.60BXE-B
631530 to 20060 5.10810E-04
631530 to 621520 5.9856-06
631530 to 10010 5.1079%€-06
631530 to 631540 5.4529eEHR
631530 to 621530 4.9(BAEE-(B
631530 to 10020 3.93741E-06
631530 to 621510 8.8143xE-07
631530 to 10030 8.8143%E-07
631530 to 611510 2.0U61E-08
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631330 to 20030 2.01461E-08
631530 to 611500 4.74728E-04
631530 tut-cgm S5.45307e4R
631540 to 631 2.2820-2
631540 to 631520 B.19747E-06
631540 to 611500 7.9A57E-11
431540 to 0060 6.07772€-04
&31540 to 621530 1.7THMOIE-05
631540 to 10010 9.75262E-0%
631540 to 631550 9.96274EHR
631540 to 621540 9.7561E-04
631540 to 10020 1.75B62E-05
631540 to 621520 3.03%BE-05
631540 to 10B0 3.0336E-05
631540 to 611520 1.287%¢E-(8
631540 to (B0 1.287%E-(8
631540 to 611510 6.07772E-0%
631540 tot- 996299+
431550 to 631 1.8736x-R
631560 to 631530 5. %656E-06
63150 to 611510 1.41368E-05
631550 to 0040 6.957ME-05
631550 to 621540 2.84066E-06
&150 to 10010 6.025%-05
31550 to 31550 2.458080EHB
&31550 to 621550 4.63459%¢-06
631550 to 10020 1.46885€6-056
631550 to 621530 4.86%1E-07
&31550 to  10MB0 4.86%1E-07
631550 to 611530 1.102096-10
631550 to 20080 1.10209€-10
631550 to 611520 5.54427€-05

63150 tot- 2.480EHB
641550 to 641 1.6517E404
64150 tot- 1.6517E+04
922340 to 4 .90B&3E-(B

922340 fission  3.60699E+00
922360 nursigf  9.47259EH00
922340 to 7.1172€-6
922360 to 922350 1.61906E+R
922340 to 922341 2.44147EH0D
922340 tot- 1.6518E+R

922350 tot- 4. 2B11E4R
922360 to 2.50056€-02
92240 fission  1.53B4E+00
922360 nursigf  4.22056400

92860 to B3M  6.812066+01
922360 to 261 2.67105E+0

922360 tot- 6968536401
to 4.9563E-@

fission  7.69022-01
922380 rursigf  2.16235E+0
to 922360 3.22753%-04
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to 922590 7.22104E+H00

tot- 8.0KBED
B3 to 1.1351E-@

9330 fission 4. 183146400
BB ru-sigf  1.258708+01
932370 to 93250 4.3558E-(B
GBB70 to B30 2.675EHR
G3370 to 932371 6.24063-01
932370 tot- 2.TIEHR
92380 to 1.83000E-(B8
92300 fission  1.92066E+01

cap (01E+B
942410 to 200 5.82221E-@
M2410 fission  8.80807EHR
%2410 nursigf TEENDB
962410 to M2X0 9.51621E-(B
2410 to U220 2.954EHR
K10 tot-cap  1.1843EHB
K220 to 942610 1.8570E-(@
9220 fission  3.606EHD0
%2220 nrsigf 1.18218+01
XX to 96X00 2.585E-06
N2 to W30 2./NTSEHR
NN tot-cap 2.8BUEHR
410 fission  1.15196+401
5410 nrsigf  3.61820E+01
95410 to 95420 9.97805EHR
9210 tot-cap  1.000E+B
952430 fissin  2.79063+00

9600 tot-cap 1. 3MBEHR

Othe reaction 50100 to 30070 wes rot used, becase 5)1(!) rot in llh‘ﬂY., (in subr pool)
in the search of | t:ruy
Othe reaction 50100 to 40050 wes rot wsed, becase 50100 is nlllray., (in subr pool)

!nﬂesa'diofltruyrurter
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Othe reection 50110 to 40090 was rot wsed, becase 50110 is not in Library., (in subr pool)
in the search of library nurber 3

Othe reaction 50100 to 40100 was rot wsed, 50100 is not in library., (in subr pool)
in the search of {ibrary rurber 3

Othe reaction 80140 to 80161 was rot wsed, #0161 is not in library., (in subr pool)

Othe reection 621470 to 621471 was rot wsed, becase 621471 is not in library., (in subr pool)

1

Othe fissian trarsitios for 22Z%0 were rot weed.  Library fissile nclides are
X410 S%Z%0

Ouse substitute neclide in block 8 data. or, yxdhte with new fission yield data.

Othe reaction 922340 to 922341 wes rot wsed, becase 922341 is not in library., (in subr pool)

Othe reaction 922350 to 922351 wes rot wsed, becase 922351 is not in library., (in subr pool)

Othe fission prodet trarsitions for 22360 were rot wed,  library fissile nelids are
%2410 %2%0

Ouse substitute nuclide in block 8 data. o, ypdate with rew fission yield data.

Othe reaction 922360 to 922361 wes rot wsed, bacase 922361 is rot in Library., (in subr pool)

Othe fissin trarsitions for 952570 were rot wed. library fissile nclices are
942410 %250

Ouse substitute nclide in blodk 8 data, or, ypdate with new fission yield data.

Othe reaction 93370 to 93371 was not wsed, becase BT is not in Library., (in subr pool)

Othe fission trarsitions for 942380 were rot wed. |ibrary fissile nclices are
2410 ¥2%0

Ouse substitute nuclide in block 8 data. Upchate with new fission yield chta.

Es

Othe reaction 942380 to %2381 wes rot becase YZ3B1 is not in Library., (in subr pool)

Othe fission trarsitions for 00 were ot wsed. Library fissile riclices are
2410 %2%0

Ouse substitute nclide in block 8 data. o, yxdate with new fission yield data.

Othe fission trarsitios for %220 were rot wsed.  Library fissile nclices are
42410 942%0

Ouse substitute neclide in block 8 data.  or, update with new fission yield chta.

Othe fissian trarsitios for 95410 were rot wed. library fissile nclides are
Q62410 ¥Z%0

Ouse substitute nelide in block 8 data.  or, yxhte with new fission yield dbta.

Othe fissian trarsitions for 95430 were rot wsed. library fissile nclides are
X410 X0

Ose substitute nelide in block 8 data. or, ypdhte with new fission yield data,

Othe fissin trarsitiors for 963040 were rot weed. Llibrary fissile nelides are
X410 %750

Ouse sibstitute nclide in block 8 deta. or, yxdbte with new fission yield data.
?dereactim SEX40 to F2041 wes rot weed, becase 9641 is not in library., (in subr pool)

0
0 * romal termiration *

1 oooooooooo0 [adaanandazan m m
0000000000000 MITITTTITITIT m m
oo w T m mm m
oo @ rr m mm m
[+ -] o r m m m m
00 @ e m m m
[+ ] @  rrerrrrererr m m m
[+ ] @ r m m mm
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Tkl ool systam:  scale version: 4.2 edekeick:
Jeledeioke Jededoick
dededekk Fededodek
riviciek Pededeioke
Jedededck Yeleiodeke
Ielokkie creation date:  04/27/9% b
sodoedeie Yededeicke
Yekedeick: 3 3 Jokodolek
— library:  /neutronics/scale/exe .
Fededricke edekkok
Wik this isrot a  scale cnfiguration control led code Yol
Peidekke olrinkk
Fedeleik Jjobrame: davis Aelededeke
Yedeieiek Seicioick
W chte of exacution: 02/16/9%6 Sl
Fedededeie Seieicick
whwik time of exeoution: 09:56:52 boisiinind
Tekdk Seiedvicke
Fedededok odedeieke
t; L has 1
-1q array entries.
0 (g array has 1 entries.
0 O array hes 1 entries.
0 Oq array hes 1 ertries.
0 %m'ay has 1 entries.
0 . mechire word gplied has, at lesst, a 16 significant figure accuracy.
0 -lived split test frxtlm, on= -0
0 half-norm of metrix wed, an= 7.
0 4-place- retention ratio, ratiok =  6.451E-13
g ;g array I: 31) entries.
aray ertries.
0 3q array hes 1 entries.
0 3q array hes 1 entries.
0 3q array hes 1 entries.
0 4q array hes 1 entries.
0 54q array hes 12 ertries.
1library informatian...
cross-section data taken from position nurber 1 of library an unit 3.
1
s 0

*scale-system control module sas2 Library*
wsed a time-ceperdant reutron spectrum, for each of the shove passes
pass O gplies start-up fuel darsiities
n gplies mid ture dssms of nth Library interval

pass
first hb‘a‘y upchted wes. .

EE

0
*scale-system control modlte sas2 library*
wad a time-ceperdent neutron spectrun, for each of the above passes
pess 0 gplies start-up fuel dersiities
pess n applies mid time dersities of nth Library interval
flrst library ypdated wes...
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* k& &k & k &k kK Kk K& &K &KX

fran
' Library

143

data are fran the mester photon data bese,

produced to include brensstrahlung from u? matrix
see information sbove this bax (if present) for later yodates

libraries wse an 18-erergy-grap structure

o

nodi fied card-imege origenrs {ibraries of scale 4.2
data fram the light elavert, actinide, ad fission prodect libraries

cecay data, including gamm ard total erergy, are fram endf/b-vi
fission prodct yields are fran adf/bv

e

lim lwr origen-s birery working library--id

ram

e i
neutran flux spectrun factors ard cross sectios were

the "presas? case updeting all nuclides an the scale *

K&k & x kXXX XX XX XX XK

.m
. By mm
e
mmW«MmmW
wmumaaaa
it
mm%mmmmm
~

(=2 ~Fw k-t OO«

actinides

sasch: beboock wilcox 15x15, 3.00Wt%, 20gud/mtu bum high tep
pover= 8.456E-05mi, tun;rZ.(BE-(Bm_ﬂu: 1.FEH3/an*2-sec
i

ide corcertrations, gram atams
besis = cawema! to atms/(bam—an)

T
R
R
R
R
B
AR
mMmmmmmmmmmmmmmmmmmmmmmmm
L ammmwm AL
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1 entries.
3 ertries.
2 ertries.
10 ertries.

CEEE ]

B3

;

(library) storage size

5RZ
58

8
:

4 entries.
7 ertries.
7 ertries.
1 entries.
4 entries.
4 entries.
4 ertries.

insize 200000

0 0 0 0
0

Otherm 4
5.00167%€-01 3.6(5104&-01 2.73145%6+00 1.00000CE-31

B 2 é 18 w7
Omn 19
7 0 0 1

100 4 4 3
5

Otcorst

8.640000e+04 .00000CE+00 .000000E+00  .OODODCE+00 1.000000E-0B
Onzero 4
- 0 3 & 1% 8o
0 lirp 9

é 0 51 % 2

n-gama, fission a'd total mev/fission = 4418906400
start of interval flux = 1.716E413

ngama, fission ad total mev/fission = 482968400
start of intervel flux = 1.70387E+13

ngame, fission ad total mev/fission = 4. 97400
start of intervel flux = 1.021%€+13

n-gama, fission ad total mev/fission = 5.02186+00
start of interval flux = 1.68318+13

start of interval flux = .0000CE+00

n-game, fission and total mev/fission = 5.12536+00
start of interval flux = 1.676E+13

n-gamma, fission ad total mev/fission = 5.2666+00
start of interval flux = 1,673+

S papny
FEEEEEE
EELLEL]

-
N

g
R
oo 8
£

Ny

2 ertries.
1 etries.
1 entries.

2 ertries.
1 entries.
1 ertries.

& ertries.

2 entries.

skipoel lwt, skipshipdata
after pass 8

FERSERE
FEFEFEF
LLELLLTE

i

i
n
;
g3
@8

ﬂ_a

3000
19629402
1. AEHR
1. 6242
1947742

1.491E+0R2
1950542

6MZ%E+13
case or sbrese 1 sas?h: beboock wilook 15x15, 3.00wt%, 20gwciintu bum high tenp

1000

1.9871EHR
1.9929e+R
1.9955E+2
1.9980eHR

2.0006E+2
2.0027EHR

1697
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SSSSSSSSSSSS  CC semcocompaaa L eeeceeece
cc sescacooaeaa (L eceeceece
ss cc aa a L ee
ss cc aa a Il ee :
ss s cc «c aa a Il ee
SSSSSSSSSSSSS  COCCODOCCCOCC @A aa LWL eceeceecpcece
cooocoococe @a aa WU eceecccepecce
Yedekodede " Yelricink
pragram verification information
Yedeledek 1 Yolriedek
o systan: scale version: 4.2
dolelokk Yokeloiek
Joldokk Yol
ekieieke Yelodiek
Vededeiese creation date:  04/27/95 doleloleke
Yelolelke dededeick
ke library: /nautranics/scale/exe Yokl
defededede Jeicdeicke
seioieile Yekdokede
wikk  this isrot a  scale configuration cantrol led code elellok
Sedeiniede Yokeoik
delededele joname: dvis Iedeleleke
edoiedode Yelekdek
ikl chte of execution: R/16/9% heinisinid
dekededede wdekdok
Wik time of execution: (9:56:5 buisisinia
Sedrinkl Tokokodele
Yeriolake dolvioiok
0 -iqeraytes
-1q array 1 entries.
0 0q array has 4 ertries.
0 q array has 6 ertries.
0 2q array has 2 entries.

workirg library 0
scratch file 8
new library 1

(problem description

Oigr--geametry (0/1/2/3--inf med/slab/cyl/gphere
0i W'Z‘f zores or material regias

Ors--mixing table lergth

Oibl--ghielded cross section edit aption (O/1--nafyes)
Oibr--bordarerko factor edit gption (0/1--rofyes)

Oissopt--dencoff factor gption

OOO&&N
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Ocarwergerce criterion  1.00000E-03
Ogecnetry correction factor for wigner rational gproximation 1.3506+00
0 Iqarayhas & entries.
0 aray has 66 ertries.
0 Sqarrayhas & entries.
0 6q array hes 4 entries.
0 7q array has 4 ertries.
0 8&q array has 4 entries.
0 9q array hes 4 entries.
0 10q array has &6 entries.
0 11q array has 4 ertries.
g:'ti X e Dot rurber ders denti f
ry mixtue i ity new identifier
1 1 % 5.95891E-04
2 1 927%  5.481E-05 92234
3 1 9%  2.0730E-06 92236
4 1 2.20068E-(2 92238
5 1 16 4.555%-R 016
6 3 W16 2.09710E-R 6
7 1 T3083  4.58ME-O7 34083
8 1 X5 2.1NM4E-O7 360856
9 1 38090  4.9066F-05 38090
10 1 00 2.910e-05 ko2
1 1 L% 2.6M0E-05 4205
12 1 4008  3.66334E-05 40058
13 1 400%  5.6409066-06 400%
14 1 4005  2.02113E-06 4005
15 1 410%  1.964E-12 4109%
16 1 4309  5.40%%-06 0%
17 1 518 2.34075E-06 4518
18 1 4516 1.4B41E-08 45106
19 1 4101 4 . TRUE-06 &0
2 1 4106 6.38008E-07 &40
2 1 4106 1.3%71€E-06 4616
2 1 W18 2.L4TRE-O7 46108
3 1 NP 1.7H0E-07 4709
2 1 511%  4.78XE-11 511%
5 1 54131 2.4852E-06 54131
) 1 541  4.07046E-05 541
ri4 1 5415 6.5116%E-09 541%
.. 1 541%  9.056-06 541%
-4 1 51%  8.1414%-08 5513%
30 1 515 2.7500E-06 515
3 1 5137 5.7074%-06 55137
32 1 56136  1.6665E-08 56136
3 1 S7T1¥®»  5.706%-05 5%
% 1 59141 4 _AB5EE-056 59141
B 1 W3 4.OBBXE-07 59143
3% 1 58144 3.636E-06 58144
37 1 013 4.ATEE-05 6013
38 1 0145 3.64590E-05 60145
¥ 1 6147 1.630%E-05 61147
40 1 61148 4.3651E-0D 61148
4 1 60147 1.3141E-07 017
42 1 17 1.308x%-07 (74774
43 1 62149  6.875EE-(B (e
4 1 62150  9.8588%-07 62150
45 1 62151 2.290-07 62151
46 1 6152  4.58%E-07 6215
& 1 615 4.46617E-10 15



Feb 16 10:06 1996 File Name: sXPOucf.out  BBAODOO0D-01717-0200-00012 REV 01 ATTACHMENT I - Page 189

48 1 GB18  2.0861E-07 63153
&9 1 6315 1.573E-08 63154
50 1 315  3.156E-8 63155
51 2 LBR  4.5156- 4B
52 3 1001 4. 19620E-(2 1001
53 3 5010  3.81515€-06 5010
54 3 5011 1.54884E-(6 5011
55 1 55138  5.8652106-06 5518
56 1 B237 6107 93237
57 1 NB  24T5XE-B %238
58 1 N®  4HI6TE-B v o
59 1 M0 3.538-06 94240
& 1 %241 7.50500E-07 an
61 1 M6  2.0665E-(B 202
& 1 Pl 6.06966E-09 95241
a3 1 B3 4.19145E-10 95243
& 1 XK 91IBE-12 964
&% 1 9%  1.00000E-20 9%
66 4 99  1.00000E-20 6
Oztre - e di ik (0/1--fuel Anod)
mixture auter dimrsion extra xs  type -
1 1 4.6812%-01 % 9.06864E-01 0
2 4 4. 7801 2.900EHR  5.49010e-01 0
3 2 5.46100E-01  6.50000E+(R .0000CE+00 0
4 3 8.1%6E-01  6.07500E+R .0000CE+00 0
7711 lecations of 200000 availeble are required to meke a rew mester containing the self-shielded values
0no neclides in your problem heve bordarenko factor data™boremi will copy from logical 12 to logical 1
Ocopy 99 1/v cross sectio fram log 12 to log 18 bordhrerko trigoer 0
Occpy 99 /v cross sectio fran lag 18 to lag 1 borchrerko trigoer 0
Occpy 99 1/v cross sectio fran log 18 to log 1 borchrerko trigger 0
Occpy 1001  hydrogen fran lag 12 to log 1 bondhrerko trigger 0
Oocpy 5010 b-10 1273 21agp fram lag 12 to log 1 bordbrerko trigoer 0
Oocpy 5011  boron-11 fran la@ 12 to lag 1  bondhrerko trigger O
Occpy a6 axyoar16 fran lag 12 to lag 18 bonchrerko trigger O
Ocqpy 016  oygen16 fran log 18 to log 1 badbrerko trigger 0
Ocopy a6  axygen-16 fran log 18 to log 1 badhrerko trigger 0
Oy ¥0B k-8 fran log 12 to log 1 badbrerko trigger 0
Occpy X065 k-85 fran log 12 to lag 1 bodbrerko trigger 0
Ocopy B0 s fran log 12 to lag 1 bardbrerko trigger 0
Ocpy ¥ y& fran log 12 to lag 1 bodhrerko trigger O
Occpy Q0B w93 frem lag 12 o log 1 bachrerko trigger 0
Ocqpy 400G %% fran lag 12 to log 1 bondhrerko trigger 0
Ocqpy 4005 zr-%5 fran log 12 to log 1 bondhrerko trigger 0
Ocqpy  4BR  zircalloy fran lag 12 to log 1 bondhrerko trigger 0
Qogpy 41096 b fran lag 12 to log 1 bondarerko trigger 0
Occpy 205 m95 fran lag 12 to lag 1 borchrerko trigger 0
Oy &B0F P fran lag 12 to lag 1 bavbrerko trigger 0
Occpy 4101 101 fron lag 12 to leg 1 bordlrerko trigger 0
Occpy 4106 o105 fran lag 12 o lag 1 bordharerko trigger 0
Oy &S51B rh-18 fran lag 12 to lag 1 boxbrerko trigger 0
Ocpy &S1B6 rh-1b franlag 12 to tag 1 badarerko trigger 0
Ocpy 4616 pH1GB fran log 12 to log 1 bodbrerko trigger 0
Oopy 46108 pd-108 fron lag 12 to log 1 baxbrerko trigger 0
oy 47109 sibver-109 franlog 12 to lag 1 bovbrerko trigger 0
Ocpy 51126 1% fram lag 12 to lag 1 bordbrerko trigger 0
Ocqpy %131 »-131 franlag 12 to log 1 bordhrerko trigger 0
Occpy %R 1R fran log 12 to log 1 bordarerko trigger 0
Occpy %3 oD fram log 12 to lag 1 bondhrerko trigger 0
Oy 54136 =136 franlog 12 o log 1 bodbrerko trigger 0
Occpy BB cesium 1B franlagg 12 to lag 1 boaxbrerko trigger 0
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oarpiled for rrc 404

last ypchted 916/8
L.mpetrie - oml
tepe id 321 nutber of nclides
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first thermal grap 15 logical unit
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1/v cross sectiors normalized to 1.0 at 0.0253

1/v cress sections normalized to 1.0 at 0.0253
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ev
ev

adf/o-iv et 1265/thm002  upcated 10/13/89

Brgp 04375 p-3 I3k

edf/o-iv mat 1160
erdf/b-iv met 1275
edf/b-iv

mat_12%
nt=1(2,1®,1(5,1(5,1(5,107
m= e

m=102
m=102

m= 102
m=1R

mt=102
axdfo-iv mt 1286
m=102

updited 10/13/89
Ydbted 10/13/89
Updated 10/13/89

o 10/13/89
b 1o/

R IEER I

410%
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mo-95 mt=102 updated 10/13/89 id 4205
tc- P m=102 updated 10/13/89 id 430
ru-101 m=102 updated 10/13/89 id 44101
ru-106 m=102 updated 10/13/89 id 4108
h-18 m=102 updated 10/13/89 id 4518
rh-106 m= 102 id 45106
pd-105 m=102 updated 10/13/87 id 46106
pd-108 m=1 uxted 10/ 13/87 id 4618
silver-190  edf/o-ivmet 1P Undeted 10/ 13/89 id 4Nnw
sb-124 m=10R udeted 10/13/87 id SN
xe-131 m=102, 108, 10%,105, 106 updated 10/13/89 id 54131
xe-132 m=102, 108,104,105, 106 ydeted 10/13/89 d SR
xena- 135 edf/b-w mat 2% ypdeted 10/ 13/89 id 543
xe-136 m= 102, 168, 104, 105, 107 id  541%
cesim T3 endfb-iv mat 1141 updited 10/ 13/89 id 5518
cs-13% m=1R updited 10/13/39 id  S51%
cs-135 m= e id 51%
cs-TB7 m=102 ypdated 10/13/87 id S5%
ba-136 m=12 ydeted 10/ 13/89 id  561%
la-139 m=102 uated 10/13/39 id SN"%
ce-144 m= 102 id SB8l4
pr-141 mt=102,1(8,104,105,105,107  ypdsted 10/13/09 id 9141
pr-143 m=1R updeted 10/13/89 id 93
rd-143 m=10R upckted 10/ 13/89 id &3
rd-145 m=1@ yxated 10/13/89 id 01465
47 m=1 updated 10/13/89 id 60147
p-%7 m=102 updated 10/13/29 id 6147
%8 m= 1R id 61148
sm47 af/rv fission prodot updated 10/ 13/89 id é&w
s 49 m=102,108,107 ypdeted 10/ 13/89 id 6&1®
s 150 m=102 updated 10/13/39 id 619
am-151 m=0R,108,106,105,105,107  ypdated 10/13/89 id &5
an-152 nt-1(2 1(8 10'o 1(5 10S 107 ypdeted 10/13/37 id 615
er153 rrH(2 1(3 1m ‘IIB 10§ 107  yodated 10/13/89 id &18
eri54 nt4(2 1(3 10'. 1(5 1(15 17 yodated 10/13/89 id &15%
ar1ss nr’l(Z 1(5 1Uo 11'5 105 107 ypdated 10/13/89 d &%
g-155 =102 updeted 10/13/89 id &1%
U234 1043 sigr5+ nesxlacs p-3 2Bk f-1/e-m(1.45) id 922%
wmiurZ®  endf/o-iv mat 1261 ypdated 10/13/89 id
2% 1163 sigo5+ resxlacs p-3 2Bk f-1/e-m(1.45) id 92236
waniunZ38  edf/b-iv mat 122 yadated 10/13/89 id 92238
rt%mun-m ecfo-iv nat 128 ydated 10/13/89 id 957
1660 sig=5+ naxlacs p-3 2% f-1/e-m(1.45) id %478
plmmlun-B) adf/o-iv met 1294 ypdated 10/13/89 id %%
plutcniun20 endf/r-iv mat 125 updeted 10/13/89 id %20
plutoniun-241 edf/fo-iv nat 1266 ynckated 10/ 13/89 id st
plutoniun-242  endf/b-iv mat 1161 ypdated 10/ 13/89 id M2
an241 1066 sigrré newxlacs ﬂ p-3 28k id 9541
223 1057 218 o wt f-1/e-m id 93
ariuré  edffo-ivmt 112 ypdated 10/ 13/89 d 6%
0 tepe ogpy wsad 0 i/o’s, ad tock .00 secards
1 m m iniiiifgiig teettteeeet SERRRERe8 i we L
m m JifiiifiieT  treteeeeetet aeceRaERaen W wi L
mm m ii tt aa | Wi wi LL
mm m ii tt aa a W wi LU
m m m ii tt aa a8 Wi we Ll
m m m ii tt SAOEACRRRCRAR W woow il
m m m it tt acpcocnepcaen WH Wbl W L
m m m ii tt aa a Wi Wi W LL
m mm ii tt aa | Wi wWwe L
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chbdbdddt  aa a wv iiiiiii1iiii  ssssessssssss
0 ki aa a v fifiiidiiig SSSSSSSSSSS
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Jeicdeicke Yedededede
Iedetolok progrem verificatian information Yok
Fedokvnk Jedeioiok
hoisisiaid code system:  scale versioe 4.2 beinioiniel
kkokke . deieiciek
Yeidricde Sefekeirk
[ R defedcirk
Srvcieicle JSeivdeiek
driciclele creation datez  04/27/9% dedelelele
Jeiciekde dJedclokde
dedeletele library:  /mautranics/scale/exe debcleleks
Seedeivde edededede
Jedvieicle dededricke
wkk  this ismot a  scale configuration control led oode Yolokock
dricicdeke “edcioick
Yeleteleke joreme: davis bl
sekedvick soledckek
Wkt dite of execution:  02/164/96 Jokklok
vedekdok Felodk
dkkke time of execution: 09:56:56 Yokkok
dededriek Pedeiohek
[ Yekniodnk
1
0 -1q array has 1 entries.
0 Oq array hes 9 ertries.
0 1q array hes 12 ertries.
Oselect & nclides fron the mester | ibrary on logical 1
0 nclices from the working Library on logical 2
0 neclices fran the working Library on logical 3
to create the new working Library on logical 4
61 rescrance caladations have been requested
0 a.tf.nt ption for enpx formetted cross section data
Othe storage & lwatedfa-ﬂ“sme is 200000 words
0 2q array hes & ertries.
0 qarayhas 915 entries.
0 4q arrey hes & ertries.
0 gereral information concemning cross section Library

0
0 directacnessmvtnntnr gm.nmﬁ?bla:lsafleuﬂ\ 148 words

scale 4.2 - 27 grap reutron bumup {ibrary
based an erdf-b version 4 dhta with endf-b version 5 fission prodets
capiled for e 1/27/%9
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last yodited 9/16/93
L.mpetrie - oml
0 ru:licB1fmn xsdm tepe

bvchogen by . BP0 pckted /137 1
ivmet /A
3 b10 1273 218ngp 042375 p-3 X3k 5010
4  borar! endlf/b-iv mat 1160 ypchted 10/13/89 5011
5 oxygen-16 axif/o-iv met 2% upchted 10/13/89 801
6 oygEni6 erdf/o-iv mat 12% yochted 10/13/89 6
7 k8 me=102,1(8,108,105,105,107  updsted 10/ T3/89 39083
8 k& m= 102 305
0 Y®  mam e 10/ o
Y 4
1" r-%B m= 102 40098
2 % m=102 ychted 10/13/89 400%
B % m=102 Yodated 10/13/89 40055
% zircalloy edf/o-iv mt 1286 ypdated 10/13/89 4B
5 rb% m=102 ypchted 10/13/89 410%
% mH m=102 ypchted 10/13/89 42095
17 tc® m=102 Updated 10/13/89 4309
18 w0l m=102 ypchted 10/13/89 44101
¥ w06 m=10 \ceted 10/13/89 44106
D 1B mt=10R yoceted 10/3/89 4518
2 e e et /39 b
3 108 m=102 Yochted 10/13/89 46108
% silver109  adfb-ivmt 1% ypckted 10/13/89 47109
5 1% m=102 B/ 51%
d  xeT3 me=102, 108, 104,105,106 ypdated 10/13/89 54131
7 xe1R m=102, 1(8, 104, 15,105 upchted 10/13/89 541%
B  ori®d adffo-iv mat 129% upckted 10/13/89 5415
D x16 m= 1R, 18, 104, 165, 107 5413%
D osmiurTS  edf/brivmt 1161 updated 10/13/89 55133
3 s B3 m=10 upcketed 10/13/89 5513
R 1B m= 102 551%
B s m=102 Updated 10/13/89 S51%7
¥%» b3 m:=102 updated 10/ 13/89 5613%
5 la-139 m=1 updated 10/13/89 571%
% et m= 102 58144
7 el m=102, 108,106,105, 106,107  ypcated 10/13/89 59141
B i3 m=1R ypdated 10/13/89 59143
¥» 13 m=102 Updated 10/13/89 0143
O ndUS m=102 upckted 10/13/89 0145
a4 U m=10 updated 10/13/89 il
@ w7 m=102 updbted 10/ 13/89 61147
3  mus = 102 61148
G smWUT adfrv fission prodct ydated 10/13/89 62147
5 a9 m=102, 108,107 updeted 10/13/89 19
4  sw150 m=10 updated 10/13/89 62150
&7 =P =@, 16, 106,105,105,107  upcted 10/13/89 62151
8 sw152 m=1,108,106,106,106,107  updated 10/ 13/89 62152
H eri3 m=102, 108, 104,105,105,107  updated 10/13/89 3153
0 el m=102, 108, 104,105,105,107  upcated 10/ 13/89 63154
51 er1s m=102, 108, 104,105,105,107  updated 10/13/89 6315
5 o155 =12 : upchted 10/13/89 64155
8 uB4 103 sig=5+% nelacs p-3 X8k f-1/e-m(1.45) 923
%  uaniunrZd  adf/-ivmt 1261 ypdated 10/13/89 927%5
%5 w26 1183 sig=5+ newlacs p-3 28k f-1/e-m(1.45) 9223
5% umniurZ8  exf/-ivmet 122 updrted 10/ 3/89 92238
5%  nepuniunZ? exdfb-ivmt 123 updated 10/ 5/89 93237
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58 purZ3B 1050 sig5+h newxlacs p-3 I3 f-1/e-m(1.45) N8
5%  plutoniurZ® adfb-iv mat 12% ydated 10/13/87 IR
@  pluniur0 edf-iv mat 126 ypdated 10/13/89 X240
61 plutcniurX! edf/b-iv mat 126 uxated 10/13/89 A
&  plutcniurX2 endf/b-iv mat 1161 uchted 10/13/89 X2
&  an241 1066 sigrb+h nexlacs % p-3 95241
&  an23 167 218 go wt f-1/e-m 95243
& arim2éd adfb-ivmt 1& updited 10/13/89 96ty
01/v cross sectios ronmalized to 1.0 at 0.053 ev 999 tenperatures  975.00
0 hydrogen erdf/b-iv met 129/thmi0R  ydated 10/13/89 001 tagmm: &07.60
thermal scattering metrix nurber Zatatmps-an.reof .00 wes selected.
b-10 1273 218rgp 04575 p-3 298k tng-anns 607.60
thermal scattering metrix rurber 2atam|peran.reof .00 was selected.
0 boron-11 erdlf/b-iv mat 1160 ybted 10/13/9 607.60
thermal scatterirg matrix rutber Zatamrperaureof .00 wes selected.
0 axygar-16 erdf/b-iv mat 1276 ypcated 10/13/89 8016 tenperatures  975.00
RTE TEEMT .. SEINE wl SEmT 24
m=102, 103, 105, 105, 106, tenperatures K
Oresonance data for this neclide
Qness nunber (a) = R tenperature(kelvin) = 975.000
Qpotential scatter sigm = 7.004 luped nclear dansity = 4.528704%-07
Ospin factor (g) = 4988,190 lup dimersion (a-bar) = 4.681220%€-01
Oimer radius = .(000000CE+00 dbroof f correctian () = 3.429251E-01
Othe absorber will betrmﬁedb/t:hermdmmmmal
Omess of mderator-1 = 15.9%5 signa(per sbeorber atam)= 3. 7705078405
Omoderator-1 will be treated by the rorcheim integral method.
Omess of mdkerator-2 = 237.983 signeper aosorber atom)= 4. 20682256405
Omoderator-2 will be tream:lb/ the rorcheim integral method.
Othis resorence material will be treated as a 2-dimersional dbject
Ovolume fraction of lutp in cetl used to accaut for spatial self- §|1eld1rg=1 00000
Ograp res &s res fiss res scat
1 -5.45(1151E-0!o J000000E+00  -7.029558E-04
12 2.1685%-02 JO0000(E+00 9. MZ74%E-B
3 -1.5142E-01 JO0000CEH00  -4.95538%-02
% 4 TRAE-(B JLO0000CE+00  -1.751E-06
Oexcess resorerce integrals
?&soqx' 1%
ion .
fissin -0000CE+00
0 e 305 975.00
m= tenperatiures |
g y® m}g l.pht&il %’1/13/3/3 0] ' %’%
m= K
Oresorence data for this nclide Sepersture
Omess runber (a) =  8.12 tenperatureCkelvin) = 955.000
Opctertial scatter sigm =  3.644 luiped nclear dasity = 2.98005&-06
Ospin factor (g) = 7.4 Wip dimersion (a-ber) = 4.681220%-01
Oirrer = ,000000CE+00 cbreoff correction (¢) = 3.42925%-01
Olhedsuhrmll bemuadb/ﬂamdmmlmegalnedm.
Omess of moderator-1 15.955 sigma(per gbsorber atom)= 5.838105640%
0uxhrator-1 will be tmtd themnhenm integral methad.
Omess of moderator-2 signe(per absorber atamd= 6.4975566E+04

Oroderator-2 will be traatd ﬁ'lemrd\em integral method.
Othis resorarce meterial will be treated as a 2-dimersional dbject.
Ovolure fraction of lurp in cell used to m:t for satlal sel f-shielding=1.00000
Ograp res &s res fiss
9 2.37015&-07 .O0000CE+00 1. QSZW.E-OQ
10 -1.58%5%-(6 000000400  ~4.463520E-056
Oexoess rescrarce integrals
0 resol ved
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Obsorption 1.66497E-01

fission -0000CE+00

- el time .00 min.
0 zr-“ nE 10
O m= udhted 10/13/8
Orescnarce data for this nclide
QOvess nunber (a) = $%B.10 tenperatureCielvin)
Opctential scatter sigm =  3.7® lutped nclear dersity
Ospin facta- (g) = 190.863 lurp dimersion (a-ber)
Oirrer radi = darcoff correction (c)

1

.000000CE+00
Oﬁled:sahrmllbetrmtdb/ﬁerudmmmheg'alnednd.
of moderator- 995 sigra(per asorber atam= 3.

Omess of 15.
Omocerator-1 will be tneated the rorcheim integral methad.
mocerator-2 953

Owss of

signa(per asorber atam)= 3.

On:d!'ath will be treated the rorcheim integral method.

Othis resorarce material will be treated as a 2-dimersicral dbject.

Ovolure fraction o;;urp in cell wsad to accaut for spatial self-shielding=1.00000
res

res fiss

. ~1.39B8506E
9 -1.0UBE-6 -00000CE+00 -9 (B125E-04

- el time .00 min.

Oz m=102

0 zircalloy erdf/b-iv mat 1284

Orescrence data for this nclide

Omess rurber (a) 90.436
ial scatter sigm 6.5

n factor (g)
@' mer radius 4m-01

res scat
-04

yuchted 10/13/89
wpchted 10/13/8

tenperature(kelvin)

lunped nicleer dersity
luip dimension (a-ber)
carooff correction (c)

Ou'ed:sa'tarmll be treated by the norcheim integral method.
Othis resorerce material will be treated as a 2-dimensioral dbject.
Ovolure fraction of tup in cell usad to accaut for spatial sel f-shielding=1.00000

88

terperature=  975.00
tanperatue=  975.00

975.000
5.68057€-06
4.6812201E-01
3.429261E-01

%%

40055 temperature=  975.00
4302 tenperature=  650.00

650.000
4. 51560
5.4610002€-01
S.(BHSSTE-01

Ogroup res gs res fiss res scat
8 1. 78053 L00000CE+00  -1.28507+00
9 -5 .85837%-(R JO000000E+00  -2.695297E+00
10 -6.9958%E -2 .00000CE+00  -1.601321E+00
n -1.88%57%E-01 L00000CE+00  -7.9209M2€-01
O=ress rescrence integrals
0 resolved
ion 2.2855%-01
fissin .0000CE+00
- elq:aa:i time .%enﬁn. 0% 5.0
= uedated 10/13/89 tenperatures .
(rsawue data for this nclide
Qness runber (a) = 6. tenperature(kelvin) = §75.000
Qpotential scatter sigm = _ 3.7% luiped ncleer dasity = 1.996685-12
Ospin factor (9) = 43808.801 (up dimersion (abar) = 4.681220%-01
Oimer radius = .000000CE+00 darcoff correction (¢) = 3.4526%-01
Oﬂ'ed:sahrmll be treated by the rorcheim lrﬂ:eg‘al method.
Omess of mderator-1 = 15.9%5 gbsorber atan)= 8.8638710E+10
01nh~ator-1 mllbetmsted ﬂ\emtd\emlrteg‘a method.
of mderator-2 d:sorbs- atam)= 9.85814E+10

mmz mllhetreatd themtd\elm |rtqa
Othis rescrerce material will be treated es a 2-dimersicnal dbject.
Ovolume fractian ogmp in cell wsed to ao:u:t for satval set f-shielding=1.00000

res fiss

3 1.043068-02 .00000CE+00 9.&87E-06
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% 9.836714E-1 .00000CE+00
rescrerce integrals
resolved
ion 9.15001E+01
fissin -00000E+00
- el tim .02 min.
0 m=102
Orescrence data for this nclice
Omess rurber (a) 9401
Opotential scatter sigm 3.806
(bpm fa:ta‘m (9)

Hun

&07.7%
-000000CE+00

~4.064824E-04

upchated 10/13/89

lunped nctear dersity
lup dimensian (a-ber)
derooff correction (c)

Othedsabrmll be treated by the norcheim integral method.
15.95 sigma(per gbsorber atan)= 6.3790047E+04

Omoclerator-1 witl be tneatedg the rorcheim integral methad.
983 signe(per eosorber atan)= 7. 11656805E+04

Omess of mderator-1 =

Omess of mderator-2 =
Onocerator-2 will be treated
Othis resorerce material will

the rordheim integral method.
treated as a 2-dimersiomal dbject.

res scat

42055 tenperature= 975.00

975.000
2.676001%E-06

= 4. B120E-0

3.0

Ovolume frection o;urp in cell used to accant for spatial self-shielding=1.00000

res fiss

10 -6.3N4S1E-06 .00000CE+00  -3.185197%-(B
1" -8.91854-04 .00000CE+00  -1.7%6E-B
2 -7.8535%-01 LO0000E+00  -9.065%5E-01
B 1.608656E-04 Q000000400 -2.67245E-05
gacas resorerce intnyals
Oabsorption 1 m«n
fissin
o %2"""' upsted 10/13/89
tc me=
Orescrace data for this nrlide
Qmess nutber () =  $8.150 tenperaturetkelvin)
Qpotential scatter sigm =  6.000 lunped ncleer dersity
Qq:m factor (9) = 4527.90 {unp dimension (a-ber)
= dmoff correction (c)

mer radius .000000CE+00
Othedsuw'mllbetrmmdb/ﬂ\emd\e‘mmteg'al
15.95 sigm(per ebsorber atam)= 3. 1556834E+04
gmrdtunlrteaalmm

Omess of mederator-1 =
Onoderator-1 will be treated

Omess of mderatar-2 =

Ogrop res &s res fiss
n 6. 77500 .00000CE+00
12 -1.68314&E-B .00000CE+00
B ~1.10764E-01 .00000CE+(0
% -2.4558&+00 .00000CE+Q00
B 1.0716XE-2 .00000CE+00
% 4 8B618%E-B .00000CE+00
7 2.0732ZE-04 .00000CE+00

Oexcess resorarce integrals

resolved
ion 3. 20016+
ﬁsl::a:l .(Bmmoo

- e tim .8 min.

0 ru-101 m=102

Qmmchtaforﬂnsnnlub
Qmess rurber (a) 100.(B%
3.96
8786.20

Qootential scatter sigm
Ospin factor (9)

sigm(pr gbsorber atam)= 3.5544456404
Omderator-2 will be treated by the norcheim integral methad.

Othis resorerce meterial will be treated as a 2-dirersioal cbject

Ovolume fraction of lunp in cell used to accant for spetial self-shielding=1.00000

res scat
-3.21067%-05
-5.08143%€-05

-7.8855%-02
-5.4079E-04
-2 BS1E-04
-1.N81E-6

4101

tenperature=  975.00

975.000
4. 73215706
4.B1201%E-01
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Qimer radius
Omess of mderator-1 = 15.956
Oress of mderator-2 =

-000000CE+00 cbrooff correction (c)
Oﬂedsuta'mllbetrmwwu\emdmmmbeg'alned\od.

Othis rescrerce material will be treated as a 2-dimersioal ®j&:‘t
Ovolume fractian of lunp in cell used to accaunt for spatial self-shielding=1.00000

= 3.026961E-01

sigma(per absorber atan)= 3.608/953+04
0mrh-atrr-1 will be treated gmd\em lrtml methad.

?va(per absorber atan)= 402595556404
Omocerator-2 will be treated by the rorcheim irtegral methad

Ograp res as res fiss res scat
1 -3.5538%¢€-02 K -3.65007%-03
12 -9.756727-04 .00000CE+0  -5.80857-1B
3 -1.2299656-01 00000400 -3. 3117403
1% 2.37B4TEEDh .O0000CE+00  -4. 1800605
Oexess resorarce integrals
0 resol ved
Oebsorption 7.981806+01
fission .00000E+00
- elqsa:lm time . min. 975.00
0 ru1 m=102 yxhted 10713/ 4106 tenperatire: .
0 rh-18 m=102 yxhited 10/13/89 4518  tenpereture=  975.00
Orescrence data for this nclide
Qress rurber (a) = 102.021 kelvin) = 975.000
Opotatial scatter sigm =  5.408 lutped niclear dasity = 2.340746%-06
(hpln factor (9) = 500 luip dimersion (ater) = 4.6812201E-01
mer radius = .(000000CE+00 chrooff correctian (€) = 3495101
mmmll betramdb/ﬁemdmmlmeg'aluedud.
Omess of mderator-1 = 15.9%5 ?Iﬂ[!r ebsorber atany= 7.2950961E+04

Onccerator-1 mllt:etreataibyﬂ\emdxelmwtm
moderator-, 37.953

Othis resorerce material will be treated as a 2-dimersioral dbject.
Ovolure fraction of luip in cell used to m:t for qntlal sel f-shielding=1.00000

Ograup res &s res fiss

9 1.30585%%-(B .000000E+00
10 -1.88117%E-B .00000CE+00
1 3302745 .00000CE+00
2 -2. 606X -6 -00000CE+00
3 00000CE+00 00000CE+00
.00000CE+00 -00000CE+00

15 2.31858%-01 -00000CE+00
% 3.8719556:401 00000CE+00
7 -1.8210796+02 -00000CE+00
18 8. 78506401 -00000CE+00
9 1.158776&+01 -00000CE+00
] 1.0534+400  .00000CE+00
2 2. 16606801 000000E+00
2 2.58505-01 .00000CE+00
3 -9.881276E-02 .000C0CE+00

- e tim .07 min.
0 rh-1 m= 102
0 p-16 m=102

Orescrerce cita for this neclide
QOress nunber (a) 104
Opotertial scatter signa
Qs:nn factor (9)

Oimer radius

&8

2.1(59.55-03
-2.T78616E-B
-3.9863VE-B
14755305

-00000CE+00

.00000CE+00
3.460&-B
-3.761E-02
-1.36048%-01
2.618830E-01
1761983
-2.%1037E-(B
1.9NEXE-B
2.9351%-1B
1.799E-B

yxhited 10/13/8

kelvin)

(urped rucleer density
lurp dimersion (a-ber)

daooff correctian (c)
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Othe absorber will betmnedb/ﬁ\eru'dmmmmg'alned\od.
Omess of mederator-1 15.

Onocerator-1 witl be treataj
Omess of mderator-2 =
Omoderator-2 will be treated
Othis resocrarce material will

g rorcheim integral method.

the roncheim integral methed.
treated as a 2-dimersiomal dbject.

sigm(per sbsorber atom)= 1.284109E+05
sigmneper aosorber atan)= 1.43275006+05

Ovolume fraction o;;urp in cetl wsed to accout for spatial self-shielding=1.00000

Ograup res fiss res scat
12 ~4 6ITEExE-R O0000CE+0  -5.58572-0%
B 3.885¢-2 000000  2.1497%-04
% 7. 780856 -0 LO0000E+00  -8.17777%-05

Oexcess resorerce integrals

Stsaption 6. BB

fon .
0000CE+00

fission .
PP A wpcated 10/13/89 P 975
m= 108 00
Oresarerce dita for this nclide feperstire
Oress runber (a) = 106.977 kelvin) = 975.000
Opotertial scatter sigm =  4.%6 lutped nctear darsity = 2.447T74E-07
Ospin factor (9) = 21175.100 np dimersion (a-bar) = 4.6812201E-01
Oirrer = ,0000000E+00 correction (c) = 3.42%2657%E-01
Othadscrhermll betrmtaib/ﬁlemrdmmmheg-al method.
Omess of mderator-1 = sigm(per ebsorber atan)= 6.9762065E+5

Omxlerator-1 witl be treats:l
Omess of mderator-2 =

Onocerator-2 will be treated
Othis resorerce material witl

themrdlem integral method.

the rordheim integral method.
treated as a 2-dimersioel dbji

sigm(per cheorber atom)= 7. 7ERZT06EHS

ject.
Ovolure fraction of lutp in cell used to accaut for spatial sel f-shielding=1.00000

res s res fiss res scat
1 1. 1706604 O00000CE+00  3.535B1E-04
00000CE+00  -1.571068%-01

B 6.90011E-(3  .00000CE+00  1.8178XE-(B
% 8.56151E-(2  .00000CE+00  -3.2060B4E-056
15 -1.8:016%-01 [00000CE+00  8.083N&E-6
% 2.9E5TXE-04 L000000E#00  -9.255520E-06
Qexpess resorarce integrals
ion 2. 1366EHR
fissin +0000CE+00
0 et s ad?’/b"" vt 159 wpchted 10/13/89 4709 975.00
silver- iv mat tenperature= .
Orescrence data for this nclide
(ress nunber (a) = 107.%9 tenperature(kelvin) = 975.000
q:utmtlal scatter sigm =  4.988 lurped neleer dersity = 1.719007%-07
(Hsln g) = 1441.80 rp dimersion (abar) = 4.68120%€-01
= _0000000E+00 &-mff correction (¢) = 3.42926%-01
Ol:hedsamrmll betrea‘bedb/memd\elmtmey'al
Omess of o1 = 15 gbsorber atar)= 9.9855D4EHS

moderat:

Onxlerator-1 uillbetmatadb/merud'lem lmg'a method.
(mess of mderstor-2 = 953

Omoderator-2 will be treated
Othis resorence material will

the rorcheim ut:gnl methed.
treated as a 2-dimersional dbject.

sigm(per sbsorber atan= 1. 1082735406

Ovolure fraction o;mp in cell used to accout for spatial self-shielding=1.00000
res

Ogrop res fiss res scek
10 1.57287%-05 . 5.607KE-B
1" -2 9585404 000000400  -3.085647E-04
) -7.000611E-01 .00000CEH00  -3.0065XE-02
B 7.6755X-01 .00000CE+00 3 .3807CE-(R
% 1276064400 J000000E+00  -1.3300%E-01
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Oxcess resorerce integrals
0 resolved

Oabsonption 140192248

fission .0000CE+00

- el time .08 min.

i 105, 10, Y04, 105, 106 Uprkted 18513/3’?5 i tenperatire- 2o
e = . (i (] ] -

Orescrence data for this nclide

Omess runber (a) = 19. tenperature(ielvin) = 975.000

(potential scatter sigm =  4.301 luvped nclear dersity = 2.486286E-06

Ospin factor (9) = 26.85 lup dimrsion (abar) = 4.8120E-01

Oirmer radius = .000000CE+00 dareoff correction (€)= 3.42026%€-01

Othe absorber will betmtadb/ﬁemdmm |ntg-altred'u!.

Ovess of moderator-1 sigm(per ebeorber atom)= 6.8682219E+04

Owclerator-1 will be tneatd the rorcheim integral method.

Omess of moderator-2 B3 sigm(per absorber atan)= 7.6627938E+04

Ovoderator-2 will kztnested the rordheim integral method.
Othis resorarce meterial will be treated as a 2-dimersicral dbject.
Ovolume fraction of . lunp in cell used to accaut for spatiat self-dneld|rg=1 00000
Ograp res &= res fiss res scat
-5.4BN%E-07 J00000CE+00  -5.54643%-06

10 ~4.257%-6 J00000CE+00  -2.949953-05

1" -5.9850% -04 J000000E+00  -4.73B4%E-04

12 -1.2336k-R .00000CE+00  -1.14650E-(B

3 -2.21290%6+01 JO0000CE+00  -5.1589116401

% 1. 14 E-R J000000E400  1.55859%-02
Cbeas resorerce 1m:eg~als

(Hsa'p:im 8.14571802

fission
- el time .(8 min.
0 - mt=102, 108, 104, 105, 106 yxhited 10/13/89 5413 tanperature=  975.00
Orescrarce dita for this nelide
Oness rurber (a) = 130.7M tenperatureCkelvin) = 975.000
Opotential scatter sigm =  4.301 luped nelear dersity = 4.0704567E-06
ann factor (g) = .89 luip dimersion (arber) = 4.6812201E-01
rrer radius = .000000CE+00 - darcoff correctian () = 3.4299251E-01
Oﬂed:saterwlll betrmta:lb/ﬂ\em'chelm integral method.
Omess of mxkerata-1 = 15, slgra(mrdmrba'mo-lom

Omnoclerator-1 witl be treata:lb/ theruchewn 1rtml
Oress of moderator-2 37.983 fna(p!' ehsorber atard= 4.6804223:+04

Om:h-atcr-Zwlll tzttmtdb/themdemwtqa

Othis resorance material will be trested as a 2-dimersioral daject

Ovolure fracticn of {utp in cell used to accaunt for spatial sel f-shielding=1.00000

Ogroup res as res fiss res scat
9 -5.96279%-06 .00000CE+00  -2.552E-05
10 -1.9585%E-B J00000(E+Q0  ~2.463120E-02

ion 9.811026-01
- elq'sd time .08 min.
0 »ron- 135 erdf/b-wnat 15% updated 10/13/89 S41% tenperature=  975.00
0 »-13% m= 1R, 106, 15, 107 54136 tenperatures  975.00
0 cesiun-18  edf/b-iv met 111.1 upcted 10/13/89 BB teperature=  975.00
Orescnace dita for this ru:llde
(mass rutber (a) = BLM tenperature(ketvin) = 9755.000
Opctetiel scatter sigm =  7.100 lurped neleer darsity = 5.86209%64E-06
Ospin fector (g) = 3437 lup dimrsion (a-bar) = 4.6812201€-01
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Oirrer radius .000000CE+00 drooff correctian (€) = 3.429261E-01
Oﬂ\edsaha-mllbemhadb/ﬂerudmmlmegalneuw.

Omss of mderator-1 = 15,95 f-e(permwm-zmmm
Om&rata-‘lmll!ztreatedtymemrdmmrrtm

Omass of mederator-2 238.%6 sigm(per absorber atam)= 3. 1298555E+04
Oncderator-2 will be tmetaj by the rorcheim integral methcd.
Othis resorerce material will be trested as a 2-dinersioral dbject.
Ovolure fraction of {up in cetl wsed to accaunt for spatial self-shieldimﬂ.tnm
Oorap res ds res fiss res scat

9 -1.88706-05 0000000  -7.4BE-06

fission
P . upxhted 10713/ $B  teperstres  975.00
cs- m= .
0 cs-1% m= 102 BB  tepersture  975.00
m= ypdhated tenperature=
Oresarence cta for this nclide
Qmass runber (a) = TA.757 tenperature(kelvin} = 975.000
Qpotential scatter sigm =  4.85 lurped nclear darsity = 1.6662506E-08
Qspm factor (9) = 147.60 lnp dimersion (a-bar) = 4.6812201E-01
Oirrer radius = .0000COCE+00 darcoff correctian () = 34295101

Othe ahsorber will betratadb/ﬂ'em'dmm lmegalned'nd.

Omess of moderator-1 signe(per ebsorber aton)= 1048140407
0n::h'ut<r-1 will be tmsnai the rorcheim integral methad.
QOmess of mderator-2 = .53 sigre(per dbsorber atam)= 1. 4337285407
Omderator-2 will be treated by the rorcheim integral methed.
Othis resorerce material will be treated as a 2-dimrsiocral dbject.
Ovolure fraction a;éurp in cell wsed to accart for spatial sel f-shielding=1.00000

res scat

Oabsarption 1.384776+00
fissin .0000CE+00
o ™ D upcated 10/13/89 ST 975.00
a- m= tenperature= o
Orescrerce data for this nclide
Qmess rutber (a) = B7.713 tarperatureCkelvin) = 955.000
atial scatter sigm =  4.906 lunped nclear dersity = 5. 706067406
Ospin factor (g) = 1S5.55 luip dimersicn (a-bar) = 4.68120%€-01
Oimer radius =, 000000CE+00 crooff correctian (c) = 3.4299251E-01
Odmed:suhermll beuamdb/QeMmlmag'alm
Qmess of mederator-1 15.9% ?ra(rnr gheorber atam)= 2.992116E+04
0mcb~ata-1 will be treatdg the rorcheim Im
moderator-2 3

Qmess of fﬂmmm3m
Oncerator-2 will be treeted by the rorcheim integral method
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Othis resorerce material will be treated as a 2-dimersicral dbject
Ovolure fractian of lutp in cell used to accaunt fa~ spatlal self-s‘neld1ru=1 00000

Ooraup res dxs res fiss
9 3.906%%-06 .00000CE+00 5.74(:2115-(13
10 -1.504161E-04 JO0000(E+00  -1.20048¢E-02
1 .00000CE+00 00000CE+00 -000000E+00
12 -1.681E-(R2 JO0000CE+00  -1.17%6E-02

Oaxcess rescrerce integrals

0 resol ved

Oebsorption 8.12762+00
(Q000CE+00

fissin .
- elgpsed time .12 min.
0 ce-144 m= 1R 58164 tamperature=  975.00
0 pr-141 m=102, 103, 104,105, 106,107  ypochted 10/13/89 W41 terperature= 975,00
Orescrence data for this nelice
Oress runber (a) = .7 tenperature(kelvin) = 975.000
Qpotential scatter sigm = = 4.953 lurped ncleer darsity = 4. 20675806
Gspin factor (g) = 1025.500 lup dimersion (a-bar) = 4.6812201-01
Oirmmer radius = .0000000E+00 daroff correction () = 3.L2961%-01
Oﬂ\ed:sortnrmllbetnestedb/ﬂ\emdmmmmlneﬂnd.
Omess of mderator-1 = 15,995 per bsorber atan)= 4.052484E+0%
Qroderator-1 will be tnaatd ﬁ\emrthelm lmq-a methad.
Omess of mderator-2 gla(;nr ebsorber atam)= 4.53220036+404
QOmoderator-2 will be treate:l the rorcheim integral nethod,
Othis resorerce meterial will be trested as a 2-dimersioral d:ject.
Ovolure fraction of luwp in cell wsed to accart for spetial sel f-shielding=1.00000
res res fiss res scat

10 -1.6319EDB LO00000CE+H00  -5.57847%-(R2

1 -2. 794612 L000000E400  -3.4456926-01

12 -5.687621E-04 [00000CE+00  -5.41534%E-05
8aces resorarce integrals
Oabsorption 1.25466401

fission -0000CE+00
- elgsed time .3 min.
ot a5 updated W 0K teperetae ey
= K

Orescrance data for this nelice
Qress nunber (a) = W& tenperature(kelvin) = 975.000
Opoterttial scatter sigm = 5.000 lunped ncleer dersity = 4.473%7E-05
Ospin factor () = 1964.840 lup dimersion (arbar) = 4.681220%€-01
Oimer radius = darcoff comct\cn ) =3.06E0

.000000CE+00
Oﬁ\edsata'mllbeumtndb/ﬁ\erudmmlm'al
Qrass of mocerator-1 15.995
Onederator-1 mlltetmmghmd\eunlmlmm
Omess of moderator-2

sigrelper dosorber atam)= 3.67463180E+04

sigm(per sbeorber atar)= 4,058534E+04

Oroderator-2 will be treated by the rorcheim integral method.
Othis rescrerce material will be treated as a 2-dimersicral dbject.
Ovolume fraction of lutp in cell wsed to accant for qnt!al sel f-shielding=1.00000
res abs res fiss res scat
0 -4.%81&(5 .000000E+00 - 8.7717%-07
1" -1.10110%-01 .00000CE+00  -1.283/586+00
12 -7.161535E-Q2 .00000CE+00  -3.529005-(02
Oaxcess resorernce lnteg-als
0
Osbsorption 5.1419EOO1
fissin -0000CE+00
- elqssd tim . B min.
0rd me=102 updated 10/13/89 @us
um data for this nclide ‘

tenperature=  975.00
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Omess runber (a) = 143.668 tenperatureCkelvin)
Qpotential scatter sige = 5.067 {urped nctear density
nqmn factor (9) = 1007.50 lurp dimersion (a-ber)

Oirrer radiss

.000000CE+00
Othe shsorber will be treated by the norcheim integral method.

Owess of mocerator-1 = 15.%5
Omess of mceratar-2 =

dercoff correction (c)

975.000
34706
4.6812201E-01

= 3.4961E-01

sigma(per dbsorber atan)= 4. %I7613E+04
Onoderator-1 will be tneatedg the rordheim integral method.
53 signe(per bsorber atam)= 5.5223%0F+04
Onoderator-2 will be treated by the rordheim integral methed.
Othis resorarce meterial will be treated as a 2-dimersioral dbject.
Ovolure fraction of Wup in cell wed to accaurt for spatial self-shielding=1.00000

Ogrop res as res fiss res scat
10 -1.30478%-0B J00000CEH0  -2.13637%-(2
" -2.1554%-02 J00000CE+00  -6.%B55E-02
12 -5.333B1E-01 J00000CE+00  -3.3691%€+00
B 9.62967-06 JO00000CE+00  2.03B074E-04
% ~4. .46286(E-01 J000000E400  -1.178288E-02
] 5.911%%-13 O00000CE+00  ~4.630%7E-04
% 1.3%684E-1B O0000CE+00  -1.457429E-04
7 9.60045-04 O0000CE+00  -1.08358%-0%
-] 8.5556(E-04 O0000CE+00 9313715606
.4 7.6535%-04 OOOO0OCE+00  -8.099%4CE-05
2.85878%E-05 OCOOOCE+00  -2.91888(E-06
Ocess resorerce integrats
0 resol ved
Oebsorption 2.07006E+02
fissin .0000CE+00
- elgsed time .15 min.
0 147 m=102 yxhted 10/13/89
0 pn147 m=102 \pohted 10/13/89
Oresanence data for this nclide
Qress runber (a) = 5.3 tenperaturetkelvin)
Opctatial scatter sigm = 5.08 turped riclear dersity
Ospin factor (@) = 21589.500 lunp dimersian (a-ber)

Oimer radius

.0000000E+00
Oﬂedsaha'mllbemtdb/ﬂ\emdmmlml
Qness of moderator- ?!a(ml‘mmo—1m75m
Omoceratar-1 will betmtdgﬁ\emd\em integral method

mcerator-2 93 sigm(per sbsorber atam)= 1. 1687RIEHD
Qnoderator-2 will be treated by the nondheim integral method.

1
Qress of

dbarooff correctian (c)

Othis resorarce material will be treated as a 2-dimersiomal dbject.
Ovolure fraction of lup in cell wsed to accant for spatial self-d11eld1r9=‘l 00000

Ogra.p res &s res fiss
12 ~7.7RME-R 00000CE+Q0

B3 -2.00816E-02  .00000CE+00
% -3.8198463E401 -00000CE+00
15 4. 13601X-2 000000E+00
16 1.680RE-2  .000000E+00
17 1.355HE-R  .000000E+0
18 1.339E-(2  .00000CE+00

Oabsorption 2.07Z7E+B
fission .0000CE+00

- elapsad time .15 min.

0 148 m= 102

0 am147 erdf/b-v fission prodect

Orescrence data for this nclide

Omess runber (a) = %U5.63

res scat
-2.5429FE-(R
-1.33B8%E
-1.6613E01

upchted 10/13/87
tenperature(lelvin)

61148  tewperatire=  975.00
U7  taperature  975.00

975.000
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Qpotential scatter sigm =  5.093 lunped niclear density = 1.37482086-07

Ospin factor () = .000 luip dimersion (aber) = 4.681220%-01
mer radius = _000000CE+00 darcoff correctian (¢) = 3.4926%-01

Oﬁemmll be treated by the norcheim integral method.

Oress of moderator-1 = 15,956 sigm(per absorber atan)= 1.2420506E+06

Onederator-1 will be treated b/ the rorcheim irtegral method.

Oness of mckrator-2 = 257.93 sigme(per abeorber atan)= 1.3857411E406

Onoderator-2 will be treated by the rordheim integral method.
Othis resorerce material will be treated as a 2-dimersional dbject.
Ovolure fraction of luip in cell used to accout for spatiat self-éneldurgﬂ 00000

res ds res fiss res scat
n 2.962457E-01 J000000E+00  1.14272784Q0
12 1.2265356+00 J00000CE{0  -1.271958400

-1.9B2F+«0  .00000CE00  -5.783997-01
312063E-01  .000000E}0  -1.92B8%-03

fon 7. 26815402
fissin .0000CE+00
- elapsed time .15 min.
thermal scattering matrix runber 3atatmps-aureof 900.(8 was selected.

0 s 19 m=102, 103, 107 0NV taperature=  975.00
Orescrerce dhta for this nuclide peted

Omess runber (a) = %U7.68 tenperature(kelvin) = 975.000
Cpotatial scatter sigm = 3.20 lurped nclear dersity = 68767508
@lnfactu'(g) = 10407.500 Wip dimersion (arber) = 4.681201E-01
Oirmer = .(00000CE+00 darooff correction (c) = 3.42961E-01
Oﬂemmllhmtdb/ﬂemdmmlmm

Oress of moderator-1 = 15.95 signalper asorber atam)= 2.4832080E+06
0mh-ata-1wllltztreatuib/ﬂ\emdmm"tmlmm

Oress of mxerator-2 =  257.983 per eosorber atam)= 2. 7706858406
Oluh'athMlllztreatdb/&\emd\eumm method.

Othis resorerce material will be treated as a 2-dinersicral dbject
Ovolure fraction of tuwp in cell tsd o acoaut for spatial self-dneldlrgﬂ 00000
Ograp res gbs res fiss res scat
" 8. 5466‘.&5-03 .00000CE+00  3.07119CE-(R2
2 -5.17560¢6-02 J00000CE+00  -1.756437%-01
B 2.4658% -2 J00000CE+00  3.07213%-1B
% 2.17308%-02 .O00000E+00  -5.65770¢E-(03
(()bcas rescrerce irmeg'als
Oabsorption 8 04361—0(2

fission
oo T }gz'm"' upcksted 10/1%/8 @150  tenperstures  975.00

an me= B
Orescrarce dita for this nclide
Omess runber (a) = UB.6% tenperature(kelvin) = 975.000
Qpotential scatter sigm = 5.162 lurped nclear dersity = 9.853827%-07
qun factor (g) = 4376.620 lup dimrsian (abar) = 4.681220%€-01

Oirmer = .0000000E+00 dcoff correction (€)= 3.426525%-01
Od\ed:sahrmll betrmta:ib/themdmmlrmgnlnwnd.

of mxlerator-1 = 15.9%5 sigm(per dhsorber atan= 1.75R14E«5B

anh-ator-1 will be tneated ﬁ\emrcheun irtegral method.
of mderatar-2 953 sigmna(per absorber atam)= 1.955%0EH5B
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QOmockerator-2 will be treated by the rorcheim integral methed.
Othis resorance material will be treeted as a 2-dimersiomal dbject.
Ovolume fraction of luip in cell wsed to acoart for spatial self-shleld1r9=1 00000
Ograp res ds res fiss res scat
10 -3.977T63E-0% O000DCE+00  -3.34613E-(B
1" -7.2128006-B .00000CE+00  -8.334447-02
12 -2.3202% -2 JO0000CE+00  -7.0572€-B
B -1.7502116+00 .000000E+00  -1.382924E+00
% 1.06672%E-04 JO00000E+00  -6.4287E-06

0 ved
Oebsorpt ion 2.B01EHR

fissin
(-J el1 1 tire 152 103 104,105,106,107  ypchted 10/13/89 151 975.00
T = o
Orescrerce cita for this nclide SeperstLres
Omess rurber (a) = W9.65 tmpemn.re(ielwn) = 975.000
ial scatter sigm = 5.5 lurped nclear dersity = 2.290195E-07
Ospin factor (9) = 7957%.78 lup dimersion (a-ber) = 4.6812201E-01
Oirrer radius -000000CE+00 darcoff correction (€) = 3.42951E-01
Othe absorber will betrmtadb/memrdwenm 1rmg'al method.
Omess of mckrato-1 = 15.95 sigma(per seorber atam)= 7.65557HE+5
Omnoderator-1 will tetreatd the rorcheim integral methad.
Qness of moderator-2 983 sigm(per absorber atam)= 8.5454788E+05

Oroderator-2 will be treatd the rorcheim integral method.

Othis resorance material will be treated as a 2-dimersioral dbject.

Ovolure fraction of lup in cell wsed to accaut for spatial sel f-shielding=1.00000
@12;: res s res fiss res scat

15 1.495457+01 J00000CE+00  7.5863-0R
1% -2. 176056401 J000000E+00  -6.15841%-02
17 1.740/00E42  .000000E+00  8.3UE-01
18 3. 2AR016EHR2 L000000E+00  -1.779017E+00
L4 6. 571 L000000E+00  3.868063-01
2 1.141756400  .00000CE+00  -1.4A30B7CE-0%
2 -7.N70E-02  .00000CE+00 1. 24101E-(R
2 6.955%E-2  .00000E+0 3.8ME-3

-1.09MBE-02  .00000EX0  3.37M0BE-04

Do ™ e, 104, 15,106,107 wpchted 10/ @ 975.00
- m= , 104,105,105, tenperature= X
Oresarence data for this neclide
Oress nunber (a) = 150.615 tenperatureckelvin) = 975.000
Qootential scatter sigm =  5.208 luped nclear darsity = 45838407
Ospm factor (g) = 883.5% luip dimersion (a-ber) = 4.681201E-01

Oirrer radius = .0000000E+00 cbnuff correction (¢) = 3.4951E-01
Othe absorber will be treated by the norcheim lmq-al
Oress of mderator-1 = 15.%5 flﬂ;ﬂ" ghsorber atan)= 3.723185E405
om::-—1 wWill be trmtdgthe rorcheim lmeu'a

of moderator-2 953 ?m(per aheorber atom)= 4. BPSEHD

mnhutcrz will be treated by the rorcheim integral method

Othis rescrerce material will te treated as a 2-dimersiomat cbject
Ovolure fractian of lutp in cell wsed to accant for spatial sel f-shielding=1.00000

res gs res fiss res scat
9 2.4(B0E-05 .00000CE+00  1.15901%-04
10 -2.9777TE-0% O0000CE+00 -5, 1613

1" 4.910418-03  .000000E+00  -1.885720E-02
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12 -3.47638E-R J00000CE400  -1.11285%E-01
13 4 2678XE-(2 J00000CE+00  1.(3836(E-01
% -3.296637 401 J00000CE+00  -6.406277E+01
O=xcess resorarce integrals
0 resolved

Oebsorption 2.8678E+{B

fiiim . (IIIIB(D
- twme
0 arl mt-1(2 1(1'5 10'. 105, 106,107 ted 10/13/%9 6153 975.00
Orescrence cita for this nelic A fepersure
Omess runber (a) = BLE7 tenperatureCkelvin) = 975.000
Opctential scatter sigm = 9.731 luped neclear dersity = 2.02610E-07
(hvm factor (9) = 1225.900 lunp dimrsion (arbar) = 4.68120%-01

mer radius = ,0000000E+00 darcoff correction (¢) = 3.42925%-01
Oched:sa'tz'mll bemtedb/themd\e\mtmeg'alnednd.
Omess of mderator-1 = sigma(per dosorber atam)= 8.4383688+05
Onoderator-1 mllbetrmtd themrd\eun Irtegalneﬁtxi
Omess of mderator-2 = 953 signa(per absorber atan)= 9.4145881EH5

Omoderator-2 will be treated by the rorcheim integral method.
Othis rescrerce material will be treated as a 2-dimersioral dbject.

0 resolved
ion 1.35617648
fissin .
- e time .18 min.
0 erl mt=102, 103, 104, 105,106,107  ypdated 10/13/89
Oress M:ta for this ne '%2 01 kel
(a) = . tenperature(kelvin)
ial scatter sigm = 9.731 {unped nctear darsity
(hpnn factor (9) = 191535801 lunp dimersion (a-bar)
drcoff correction (c)

mer radius .000000CE+00
Oﬂ!dsu'ba‘mllbemtsdb/ﬂemd\elmlmlneﬂnd.
Ovess of moderator-1 5.995

signeper ehsorber atam)= 10831007

Omoclerator-1 will be tneated the rorcheim 1rtqral methad.

Omess of mderator-2 = 953 signe(per absorber atam)= 1.21095756+07

Onoxerator-2 will be treated by the rorcheim integral method.
Othis resorarce naterial will be treated as a 2-dimersioral dbject.

Ovolure fraction c;;urp in cell used to accant for spatial self-shielding=1.00000
i scat

17 -1.436421E+02 .000000E+0  -1.899481&6+00
18 1.138635E+02 .O0000CE+0 1
L4 -1.01455&+2 {O0000CE+00  1.18720%+00
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Oabsorption 2. BIXEHB

fissin -.0000CE+00

- el time .20 min.
GE | EEOmeeT omatE 52 mmT RS

mt= tenperatures £
Orescrance data for this ru:hch
Omess runber (a) 153.52 tenperatureCkelvin) = .000
ial scatter sigm =  5.Z77 lunped nclear dasity = 4.4661727-10

Ospin factor (9) = 12700.100 lunp dimension (arber) = 4.681220%€-01
Oimer radius = _000000CE+00 dacoff correction (c) = 3.4296%-01
Othe absorber will betlmtaib/&lem'dlelm |nheg'al method.
Omess of mderator-1 = 15.%5 sign(per sbsorber atam)= 3.8234010E+08
Onoderator-1 will be tneatd the rorcheim integral methad.
Omess of moderator-2 953 signa(per absorber atam)= 4. 25728556408

Onoderator-2 witl tatreata:l the rorcheim integral method.
Othis resorerce meterial will be treated as a 2-dimersiomal dbject.
Ovolume fraction of luip in cell used to accaunt for spatial self -shielding=1.00000

res s res fiss res scat
12 -1.49256+400 O00000CE+00  -1.83428E-01
3 1.541370E+00 00000CE+00  1.96634%-01

% 29BYE-01 .
15 3.298E01 0000000  2.12191E-05

1% 1.477360E+00 O0000CE+00 4. 1488%€-(B
17 1.56860(E-01 O0000CE+00  -1.479107%E-(B
18 9.606215E-02 00000CE+00  -1.0780%CE-(B
9 6.5557-02  .00000CE+00  -8.025877E-04
D 1.6MB8E-(R  .00000CE+00  1.62706E-04
21 .00000CE+00  .00000CE+00 .

2 .00000CE+00  .O0OC0CE+00 .00000CE+00
3 .00000CE+00  .0O000CE+00 00000CE+00
-3 .000000E+00  .00000CE+00 X

S -2.127686+B  .00000CE+00  -1.6219056+400
. ] 5. A6600EHDB .000000E+00  1.961438£+00
Z ~1.659943EHB 000000400 7.39R4556-01

- elapsed time . min.

0234 1043 sige5+4 resixlecs p-3 293k f-1/e-m(1.45) R34 tenperature=  975.00
Oresorance dita for this nclide
Omess rurber (a) = .09 tenperature(kelvin) = 975.000
Gotential scatter signa = - 10.021 lnped nclear darsity = 5. 20820706
(hpm factor (9) = 60%8.450 lutp dimersian (a-bar) = 4.812201€-01

rer radius = ,000000CE+00 darcof f correction (€) = 3.429261E-01
Othedsatarulll betreatdb/ﬂwemdmmmteg-al method,
Omess of moderator-1 15.99%5 gra(m- absorber atard= 3253678404
0r:rb-ata~1 will be treata:lb/ the rorcheim lrtml

of mderator-2 = B/7.985 fm(per ehsorber atam)= 3.689773E+04

Omh'atcr-z will be treated by the norcheim integral method,

Othis rescrerce material will be trested as a 2-dimersional daject
Ovolume fraction of lurp in cell used to accaunt for spatial setf-shielding=1.00000
res res fiss res scat

B 7. 75%7%-04 | -6.4AB3FE-0%
% -1.997561E+01 .00000CE+00  -3.270585E+00
Oescess resorace integrals
0 resol ved
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fission (mmm
Pt oyt L A ted 10/13/9 5
uraniun w et .00
Orescrance data for this nelide A ceperanure
(Omess runber (a) = Z38.05 tarperature(kelvin) = 975.000
ial scatter sigm = 11.500 lutped nclear darsity = 5.9589074€-04
wpln factor (g) = 15171.100 lup dimrsion (a-bar) = 4.681220%-01
Oirner = .0D0000CE+00 dircoff correction (€)= 3.40026%€-01
Othzdsatzermll betrmnadb/ﬂleradmm integral method.
of mderator-1 = 5.995 sigm(per absorber atom)= 2.856207E+2
Om:l!'ata-1 will be tneatd the rorcheim integral methad.
(mass of mderator-2 = 09 sigma(per absorber atam)= 3,0752908E+02

Onoderator-2 Will be treated by the rorcheim integral methad.

Othis resorerce material will be treated as a 2-dimrsiorel dbject.

Ovolume fraction of luwp in cell used to acocaurt for spatial sel f-shielding=1.00000

res &s res fiss res scat

12 -2. 4478119(!) -1.503BE00  5.7UAE-R
B -BIENIEH0 4. 15050E+400  -1.7%E6FE-O1
% 6.606XH0 40U 455214202

Oexress rescrarce integrals

0 resol ved

Oabsorption 2.07551E+402

fissian 1.3750E+02

&realﬁ%tmpsmz m"l1 3 2% f-1 1.45 36 975.00
si nasxlacs fe-m(1.45) .

Orescrance data for this nnl\cpb Spersure

Oness nunber (a) = B30T tenperature(kelvin) = 975.000

Ootertial scatter sigm = 10.9%5 luiped nclear dersity = 2.0729%68%€-05

Ospin factor (g) = 6328.490 lurp dimersion (a-ber) = 4.68120%-01

Oirmer = .000000CE+00 darooff correction (¢) = 3.405%E-01

Othedsodnrmll be treated by the norcheim integral method.

Oress of moderator-1 = 15.9%5 sigm(per absorber atom)= 8.001172+3

Om:babcﬂmlllztmatd ﬂ\erud\etmlrteg'alnzﬂnd.

Oress of moderator-2 B signa(per absorber atan)= 9. 117IREHDB

Owoderator-2 mlltztreatd the rnorcheim integral method.
Othis resorerce material will be treated as a 2-dimysiorel dbject.
Ovolume fractian of lurp in cell used to accant for spatial sel f-shielding=1.00000
Ogroup res res fiss res scat
" -1.0%277%-01

2571901
12 -5.30558%-01 O0000CE+00  -3.788064&-01
B3 5. 760LE-R

000000E+00  -3.2844E-B
% -2.(B7627E+01 O0000CE+00  -1.7830486+00
gaeess resararce im.eg'als
ion 3 073!&002

fission
0 e ad?/t;-m v et 1262 pclated 10/13@ %38 95.00
uranium ivmet tenperatures .
Orescrance data for this nclide
Qress runber (a) = &56.006 tenperatureCielvin) = 975.000
Cptertial scatter sigm = 10.59 . luped nicleer dersity = 2.2006754-
Oq:nn fa:ta' (9) = &6.57 lurp dimarsion (aber) = 4.6812201%€-01
= . 000000CE+00 wmff correction (¢) = 3.42951E-01
Oﬂemtxrmll tetrmtnib/ﬂ'nrudmmmw-al
Omess of moderator-1 15.95 WWWW-?WM
Onderator-1 mllhetresnd the rorcheim 1rtm
Omss of mderatar-2 = 041 d:sovter atan)= 3.3811E-01

Onoderator-2 will be treated by the rordheim mtm
Othis rescrerce material will be trested as a 2-dimrsioal dbject.
Ovolume fractian of lurp in cell used to accout for gatial self-shielding=1.00000
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Ogroup res as res fiss res scat
9 3. 94759502 .O0DO0CE+00  -4.054367-01
10 -1.0712ZEH0 1. THIE-B  -b.

A8B04E0D
k1 9.7137%&+00  .000000E+00  -2.650608E+01
R ~4.3(BUSEO JO00000CE+00  -4.95939E+01
3 -5.402042E+01 J00000CE+00  -1.769342E401

% -1.045127E2 J00000CE+00  -6.043925+00
Osxvess rescrerce integrals
0 resolved
ion 1.797156401

fissin 5.0B877E-0%

- elagpsed time .27 min.
0 repuniunB7  erdf/briv mat 1253 ypdhted 0/13/%9 B37  teperature= 975.00

Orescrence diata for this nclice

Omess mlber (a) = 25,012 tenperature(kelvin) = §75.000
Opotential scatter sigm =  10.500 luped ncleer darsity = 6. 155228807
Ospin factor (9) = 10100.800 lunp dimersian (a-bar) = 4.6812201E-01
Oimer redits = .000000CE+00 darvoff correction (€)= 3.42926%-01
Othe absorber will betrmmdb/ﬁ\eru'dmm mtey-al method,
Omss of mderator-1 = 15.95 signaper absorber atan)= 2. 774219E+05
Owderator-1 will be trmtd the rorcheim integral method.
Owess of moderator-2 51 signa(per ebsorber atan)= 2.975716EHB

Omoderator-2 will be treatd the norcheim integral methed.
Othis resarence material will be treated as a 2-dimersiomat cbject.

Ovolure fractian o;émp in cell used to accant for spatial self-shielding=1.00000

res fiss res scat

1 63103%-R -1 8?1714E-C6 -7.3706%-B

174 421802  -BUANME-B 9.354FAB

B 80E-R  9.158ZE- 1.13E-DB

% 1.8124CE-B 4. amw -7.01236%-04
gams resorernce mteg'als

Oebsorption 2 %217902
fission 1.38401E-01
- el tim .28 min.
0238 K50 sigo=o+ resklacs p-3 298k f-1/e-m(1.45)
Oresanence dita for this neli

Omess rurber (a) = 26.%7 tenperature(kelvin) = 975.000
Oootertial scatter sigm = 10, lunpad nclear darsity = 2.413321%€-08
Ospin factor (9) = T3130. lutp dimrsion (arber) = 4.68120%€-01
Oimer radius = ,000000CEX00 darooff correction (¢) = 3426592601
Othe absorter will betreata}b/ﬂemd\elm mueg'alweﬂ\ud.
(Omess of moderator-1 ?m(mr ebsorber atan)= 7.0757 1306406
Onccerator-1 will ke treatdby meru'dmm integral methed.

2 = 38.61 signa(per absorber atam)= 7.5805300E+06

Omess of moderator-
Omoderator-2 will be treated by the rorcheim integral methed.
Othis resorence material will be treeted as a 2-dimersiaral dbject

Ovolume fraction c‘ftéurp in cell used to accaut for spatiat self-éneld1rq=1 00000

Ogroup res fiss res scat
1" 2.5BKE0:  4HBHE-6G  1.61885E-04
12 2.5100-04 2.003E(6 6.8072E-06
3 LANEDT  75AB1E-R  -9.000646-03
% -3.8219%-01 -6.9748%-2 8.53%7E-B

Oexcess resorarce integrals

0 resol ved

Cebsorption 8.5544401
fissin 9.08565+400
- elgpsed time .28 min.
0 plutcniumZ39  erdf/b-iv mat 1264 updated 0/13/89
Orescnence data for this nclide

X3P

taperature=

975.00
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Omess nurber (a) = B6.99 tenperature(kelvin) = 975.000
fal scatter sigm =  10.200 lurped niclear dersity = 4.36785X6
qun factor (g) = 63.710 lnp dimersion (a-bar) = 4.6812201E-01
rrer radius = .0000000E+00 drooff correction (€) = 3.4X951E-01
Othed:sortarmll betreat:edb/ﬁlem'd\em lm:egal
Oness of moderator-1 signa(per absorber atan)= 3.50M307E+DB
Omoderatar-1 will be treatd the rorcheim integral method.
Omess of mderator-2 = .051 sigme(per absorber atom)= 4. 1934307EKDB

Onocerator-2 will be treated by the rordheim integral method.
Othis resorernce material will be treated as a 2-dimersioral dbject.
Ovoture fraction of tup in cell used to accaut for spatial self-shielding=1.00000
Ogroup res &bs res fiss res scat
1" 9. 1778@-02 3635 -2.8B14E-12
12 -8.25670-01  -3.11083%-01  -1.055888-01
3 2. 740 16171780 4. 1458502
% -B.7KB(E-01  ~4.6N4OE-01  -8.15HCE-1
Oexvess resorerce integrals
0 resolved

Oebsorption 3. MR

fissicn 1. 763046402

elased time .30 min.
0 plutonium 20 erdf/b-iv met 125 udated 10/13/89 XRN0 tenperature= 975,00
Orescrence data for this nelide
Omess nuber (a) = B1.9%2 tenperature(kelvin) = 975.000
q:otmtlal scatter sigm =  10.5% nped nolear dersity = 3.53861%-06
Oxnn (@) = 69.24 lwp dimrsion (abar) = 4.681220%-01
rer radius = .(000000CE+00 chmff correction (c) = 3.42%25%€-01

Oded:satnrmll betnawb/d\emdmm lrmag-al
Omass of moderator-1 ?m(pr dheorber atam)= 5. 2679082+

Onocerator-1 will ke tnaateib/ !heradem |rtm
moderator-2 238.061

Omess of FMWWSW
Om:h-atu'-Zwlllhetrmtdb/memd\em"t

Othis resorerce material will be treated as a 2-dimersioral dbject.
Ovolure fraction of lutp in cell used to accout for spatial setf-shielding=1.00000
Ograp res &s res fiss res scat
9 -1.6530%-6 -9.6017TE-0B  1.5955B%E-6
10 -T.026E-00  ~4.5T0FE-6 -3.348BE-B
1" -24TOBE-R  -1.4367X-00 -3.30915CE-R
12 SSBIE-01  -1.98B0E-B  -3.5201E-01
4 1855%E-2  -2.5671F%-00  -3.04%5E-1B
(00000CE+00 -000000E+00

5
-3. ~T.S1845E-01 -3, 1382842
9.HBI7TEHR  1.BIRE-01 73635EH01
9. 2600(E01  -1.768551E-@  1.7908660E+00
Oepess resorarce mt:eg'als
0

Oabsorption 7 M

i
i
:

fission 2.4170E400
0 plss tgrﬁ a&?/t:m 126 updated 10/13/89 -2 95.00
utonium iv met g
Qmpl data for this nrlide Speranre
Oness nunber (a) = Z28.9%8 tenperature(kelvin) = 975.000
ial scatter sigm = 10.959 lunped neleer dersity = 7.509004%-07
Ospin factar (9) = 16602.100 Wp dimrsion (a-ter) = 4.68120%€-01
Oirrer ratiss .000000CE+00 dycoff correction (c) = 3.42926%-01

Oﬂeltsabrmllbeumudb/d\emd\emm'alnednd.
Qmess of moderator-1 5.95 sigm(per absorber atam)= 2.ZR0BEHD
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Onoclerator-1 will be treated b/ the rorcheim integral methad.
Omess of mderator-2 =

Onoderator-2 witl be tmatd
Othis resorarce material will

the rorcheim integral method.
treated as a 2-dimersiorel dbject.

ATTACHMENT [ - Page 211

signaper asorber atam)= 2.4392334E+05

Ovolune fractian of lunp in cell used to account for spatial sel f-shielding=1.00000

res ds res fiss res scat
12 1.6187E-R  1.155E-02  6.7637%-04
13 TR 6.519%-R  -3.19046%E-B
% 1.TNEE-R 2.46400BE-R 1. ABE-0B
15 1.8000976-02  1.6T380E-(R  -4.65550E-04
Oexcess resorarce integrals
0 resol ved
ion 5.0M0EHR
fissian 4. Z70EHR
- elagpsed time .33 min.
0 plutniun22  erdf/b-iv mat 1161 uxchted 10/13/89
Oresacrence dita for this nelide
Omess runber (a) = 20.%5 tenperatire(kelvin)
Quotential scatter sigm = 10.6% lunped nclear density
Qq:nn factor (@) = 6606.710

lup dimersian (a-bar)
mer radius .000000CE+00 darcoff correction (c)
Oﬁed:samrmllbemtdb/ﬂ\emdmmmmmmd.
Omess of mderator-t = 15.9%95
0mda~ata‘-1mlltetmta:lbyﬂ1emd1ewn|rtmlmmﬂ.
Omess of mderstar-2 = 238.06
Omb'atchullllztreate:lb/memd'lemlrtmlmw
Othis resorerce material will be treated as a 2-dimersiarel dbject.

signa(per ebsorber atom)= 8.26421756+06
signa(per aworber atan)= 8.854570E+06

Ovolure fraction o;éurp in cell used to accaut for spatial self-ﬂnieldirwtm
res

Ograup res fiss res scat
1 1. 106586604 . 1 3656204
12 146604 JO00000E+Q00  -3.082%51E-04
B3 1.216182%-04 J00000EH00  4.9%B47FE-06
% 8.150495%€-(2 J00000CE+00  1.5Z770CE-0R
15 1.34753€-01 JO0000CE+00  -2.B43461E-02
% 4 (BL068E-02 .00000CE+00  -3.4594(BE-(B
7 1.5506186-02 J00000CE+00  -1.848301E-03
B 1.1M155%-02 J00000CE+00  -1.43047%-13

OOacas resorerce Integ-als

ion 1. 11217E0(B
fissian .0000CE+00

- elapsed time .35 min.

Oem-261 1066 sigo=5+4 neslacs 218rgp p-3 &3k 921 terperature=  975.00
Orescrence data for this nclide
Omess runber (a) = B38.90 tarperature(ketvin) = 975,000
Opotential scatter sigm = 9.51 luped ncleer dersity = 6.04%6634E-09
Ospin factor (g) = 858,28 tunp dimersion (a-ter) = 4.68120%-01
Oimer radius =, (000000CE+00 doroof f correction (€)= 3.42925%-01
Othe absorber will bemtaib/&emd\elmmwalnm
mexderator-1 15.955 ebsorber atan)= 2.823122+407

signa(per
thernrdmewn integral methad.

ﬂle rorcheim integral method.
treated as a 2-dimersioral cbject.

Qmass of
0mct-.rata~1 will be tmatd
of mxlerator-2

mm-z will be treated
Othis resorance meterial will

sigma(per ebsorber atom)= 3.27A%420E+07

Ovolume fraction of lurp in cell wsed to accart for spatial self-shielding=1.00000

Ograp res fiss res scat
B3 6.9BKJ1E-01 1.212%0E-02 4. 92BE-D
% 428060201 -1.I07TRE-R  -4.4883%-B

O=xvess resorarce integrals

0 resol ved

res &=
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Osbsorption 1.98477EHR2

fission 1.07614E400

e A 050376 B 25k BA3 975.00

go wt f-1/e-m tenperature= .
Orescrance dita for this nclide
Omess nunber (a) = 260.9%0 tenperature(kelvin) = 975.000
Cpotential scatter sigm = Q.51 lutped ncleer darsity = 4. 1916475E-10
(lqmn factor () = 8(b2.6R luwp dimersion (abar) = 4.6812201E-01
mer radius = .000000CE+00 darooff correction (c) = 3.42H9%1E-01

Odwetsam-mllbetrmﬁedb/ﬂ'emd\elmlmeg‘alneﬂnd.
Ovess of mderator-1 = 15.%5 sigm(per ebsorber atan)= 4.07400056+08
Omoclerator-1 will be treated by the rorcheim irtegral methed.
Omess of mderatar-2 =  Z38.061 s19ta(mr gbsorber atam)= 4.3659(21E408

Omoderator-2 will be treated by the rorcheim integral methed.
Othis resorence material will be trested as a 2-dimersioral da ect.
Ovolure fraction of luip in cell wsed to accaurt for spatial self-d*lieldimﬂ.(nm
res &s res fiss res scat
B 6. 60'.8&-03 GIIIIB(I) 4 3856086 -04
% 2.831602-02 L00000CE+00  2.37113CE-04
owcess rescrarce lnteg'als

Oabsorption 1 6015E+GZ
fissin .0000CE+00
O et et 1162 upcated 10/13/89 o6t 975.00
ariur iv mat K
Orescrerce data for this nclide pepersture
Omess runber (a) = 02.138 tenperature(kelvin) = 975.000
ial scatter sigm = 10.320 lutped ncleer darsity = 9. B37315(E-12
Ospin factor (@) = 551.150 lutp dimersion (a-ber) = 4.681201€-01
rmer radius = doooff correction (c) = 3.4A256%-01

-000000CE+00
Othedmdzrmll betmabdb/them'dmm lmq'al
QOmess of moderator-1 15.9%5 sigm(per sbsorber atan)= 1.8588168E+10
Qnoderator-1 will be tneatd the rorcheim integral method.
Omss of mderator-2 = ®B1 sigm(per dsorber atan)= 2.0045511E+10
Onocerator-2 will be treated by the rordheim integral method.
Othis resorerce meterial will be treated as a mersioral doject.
Ovolure fraction of lump in cell wsed to accant for spatial self-éneldlruﬂ 00000
res &s res fiss res scat

1 2. SES(AE-OG 7.06027E-06  3.0314E-04

12 6.932%8XE-0% 3.5501KE-06 1.37220%-04

B 2L.TOBE-DB 1.T6IE-06 7.1855%-04

% BABE-R 5.0668&-B  1.4674%E-R
OOacas rescrerce integrals

1 this xsdm workirg tape ves created (2/16/%6 at 09:56:57
ﬁ\eltvzlsofz;femtmwsftl:llas
scale 4. grop nastron bumup Library
besed on endf-b version 4 data with erdf-b version 5 fission prodicts
capiled for e 1/27/%

tape id 821 runker of nclides
nunber of retrongrags 4 rutber of game grays
first thermel gap 15 logical umit

teble of conterts
Vh;:togn sectla:ﬁb s %/%::n&z ;bted 13/
v llat
b-10 1273 218gp> 042375 p-3

aag
888 rob
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borar11 endf/b-iv mat 1160 ypchted 10/ 13/89 id 5011
oygen-16 erdffb-iv mat 1276 yodated 10/13/89 id a6
axygen-16 edfo-iv met 1276 13/ id 6
kr-88 m=12,108,13,15,105,107  updated 10/13/87 id 3608
kr-& m= 1R id 34085
T® e B 10/1/8 o Em
\& = B3/% i
9B m= 102 id 40058
% =102 Ypchated 10/3/80 id  400%
zr-%5 =102 Updbted 10/13/89 id 40095
zircalloy endfb-iv mat 1284 yxchted 10/13/89 id  4BR
% m=102 updhted 10/13/89 id  410%
m-%5 mt=10 ypobted 10/13/89 id 4255
% =102 tpdited 10/13/29 id 4309
r101 =102 updated 10/ 3/89 id 410
ru-106 m=102 yated 1 id 44106
108 me=102 ypdated 10/13/29 id 4518
e e it 10/ W e
= /89 i

pd-108 m=102 updated 10/ 3/87 id 46108
silver-109  exdf/-ivmat 119 upcketed 10/13/87 id &N
sb-12% =102 updeted 10/13/89 id 512
xe- 31 =102, 108, 104,1C5, 106 updated 10/3/% id 5431
xe- T3 m=102, 108, 104,165, 106 Updlated 10/ 13/%9 id 5%
xeno-135 exf/b-iv mat 129% updeted 10/13/89 id S4B
xe- 136 m= 102, 1(B, 104, 105, 107 id  5413%
cesiumr 13 erdf/b-iv mat 1141 ypdhated 10/13/89 id 5513
cs-B% m=102 updated 10/13/89 id  5513%
cs- 15 m= 102 id 551%
cs-137 =102 upchted 10/13/89 id 55137
be-136 m=12 ypdated 10/ B/89 id 561%
la- 139 me=102 pdeted 10/ 13/89 id 571%
ce- 1k m= 102 id S8l
pr-11 =102, 18, 106,106,106,107  uypciated 10/13/89 id 59141
pr-143 =102 yxckted 10/3/89 id 591483
rd-143 =102 updeted 10/3/39 id 601483
%5 m=1 updted 10/3/% id &S
rd-1%7 m=102 Upckted 10/ 13/89 id 647
%7 m=102 ypchated 10/13/89 id 61147
148 m= 102 id 61148
s %7 edfb-v fission prodct Updeted 10/13/89 id 647
a9 mt=102,108, 107 Updiated 10/ 3/%9 id &9
s 150 =102 ypdated 10/ 3/89 id &150
ar151 m=102,108,104,105,106,107  ypoisted 10/13/39 id &5
ar152 m=102,108,104,105, 106,107  updbated 1 id 1R
153 mt=102,1(8,104,105,106,107  \pdated 10/13/89 id &8
ar 15 m=102, 103,104,105, 105,107  ypoated 10/13/89 id &15%
155 mt=102,108,104,105,106,107  ypclated 10/3/89 id &1%
o155 m=102 updeted 10/13/89 id &%
uZ4 1043 sigo-5+ rewdlacs p-3 298k f-1/e-m(1.45) id 92%
ueniurZs  axdf/b-iv mat 1261 updated 10/13/29 d 925
u-Z6 1163 sigo5+6 newclacs p-3 2Bk f-1/e-m(1.45) id 9256
umniunZ38  edf/o-ivmt 122 updated 10/ 3/89 id 9228
neplniun-257  erdlfb-iv mat 128 upchted 10/5/89 d BB
pur-238 1050 sigo=5+ newxlacs p-3 293k f-1/e-n(1.45) id 28
plutoniun-2%  endf/b-iv mat 1% updated 10/ /% id %%
plutonium-20 exif/b-iv mat 126 yxhbted 10/3/89 id w0
plutoniun-241 endf/br-iv nat 126 updated 10/ 13/89 id 961
plutoniun-22 endf/b-iv mat 1161 Ycted 10/ /%9 id e
a1 1066 sigr5+ nesixlacs 218gp p-3 298k id 9541
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a3 1057 218 gp wt f-1/e-m (B P58 X3k id 9523
ariurdd  adffrivmt 112 updated 10/13/89 id 964
0 tape ogoy wad 0 i/0’s, ad took .00 secords
1 XX sssssssssss ckbbbddbH  rreeererRRTT M m FOREEP m nm
X X dadddddtddddd  rerrerererere m BFREERP M T
» XX Ss s dd rr rom m mp P mam m
XX XX Ss e ] d rr romm m B fmmmm  nmem
200 XK ss d d rr ™ m m mpp B MM mmem am
00 ssssssssssss dd reereETITIOITT O OMDOO O OM M BRI mme om
X0 o] d roreeITITITT O OMT O OM M BEPEEREP ™M m mm
e | d T m m m p m nm
o dd rr moom mm P m nm
o d rr rom mm m am
n ddtdbdd e T m m™m p m am
0 X ditttkbddd e T m m P m mm
b w w iitiiiiiiiii SSSSSSESSSS
ioeoeseacacss] w w ii1iiiiiiiiii  sscecesssssss
d e ] w w ii ss ss
L ] [« ¢ w w ii ss
d e w w ii ss
s ] L] w w ii SSSESSSSSSSS
e i oaceeecneepeEn W w ii SSSSSSSSSSSS
.o} d aa | w w ii ss
o d aa aa w w ii ss
d H aa aa ww ii ss ss
ddtdiH  ae aa ww i1i1i1ii1iii  sssssesssssss
0 bt aa & v LALARRRR RN SSSSSSSSSSS
0000000 /4 n" Lo 1 IR
(00000000 // m SELEEEEE6D 11 %9
00 w 2 2 /4 m 66 Y/ »
00 w 2 // 1" &6 /P »
00 1} 2 V4 1" 66 // % »
00 w0 2 // 1" CELE666 // IR
00 0 2 '/4 11 [ 1/ FIRRTRR
00 0 2 // 1" 66 (-] // »
00 0 2 /i 1" &6 -] /" 4
W w0 2 // 1" &6 65 // Lt
000000000 /! MNNN S  // 9T
o 0000000 Y/ "nmm ELELLELLL [/ 999999
0000000 S i S55HHH5  8ReARERRS 0000000
000000000 55555555959 SS5555555555  8ARARARNARRA8 000000000
(04] w w» » :: 55 88 8 - (b 4] 00
00 w » » : 55 8 8 - 00 [11]
00 w » %9 55 8 8 HH 00 (11}
00 00 9HFFID SHH5DH5  8eeeenems 00 [11]
00 00 FHFIHP S5oHHH5 888383888 00 (11]
00 11} % HH 5 8 8 3 00 w0
00 00 4 H 5 8 8 B 00 (11]
[41] 00 Led HH 55 5 8 8 HH w 00
000000000 999959959 S55555555555  89R0RABIRE8 000000000
1 0000000 IR OS5 888580R8eR8 0000000
0 SSSSSSSSSSS CooCooeeee aaRnAeRen i\ eeopeececenee
ocotocoeceoecee ameeesepsea UL eeeecepoeeceee
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COLLELLLLELD
CEOLEEL666666
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COEEE6H66666
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cc c @ a L ee

oc aa a Ll ee

cc aa a ee

cc ameacpeeceaa L eeeeeeeee

cc asemcecaceca L eeceeecee

cc a8 a |l ee

cc aa a Ll ee

cc o« a a |l ee

=) a  LLLLLLLELLLEL  eeeeeeoeeecee
aa @  LULWLLLLLLL  eeecenereceee
Sedededede Yedededeke
dedvicieke 1£1. 3 1 3 Sededrieke
program verification information

ainiiid ook systan:  scale versiom: 4.2 faisininiad
dedeiriok Yokdedeke
dedricdek Jekdeick
Srdedoiek ovdeick
drkdeiek Jekdeicke
Heledelele creation date:  04/27/95 hinininiod
Sekdrink L
seiedelee litrary: /natronics/scale/exe Yelededede
Fricdniok Aededeicke
Tl Yedriekele
Wik this isrot a  scale configration controlled code Ielehcde
L Yededekode
Vel jorame: davis debelokok
okl Yeleloiede
vk chte of execution: (B/164/95 Yeledook
L Yodrleieh
wdoek tine of executione  09:58:08 Yokekok
Yeddrieke Pefniodrde
Yededeiele Yelededeke

-

240 d, sasth: beboack wiloox 1515, 3.00wt%, 20ockmtu bumn high terp
1 entries.
15 entries.
10 ertries.
12 entries.
9 ertries.
12 ertries,
Odirect access unit 9 requires 12 blocks of tength 70% for cross section mixing.
1 240 d, sasth: babrock wilook 15x15, 3.00wt%, 20pc/mtu bumn hidh temp
Ogeneral problem description deta block
0 gereral problen data

ige 1/2/3 = plane/eylirder/sphere 2 isn qadrature order 8

EENNES
EEEEE]

EEEEEE
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izn runber of zres 4 isct order of scatter 3
im runber of spacial intervals 2 fevt 0/1/2/3/4/5/6=c¥k/al#13/clz/r/h 1
ibl 0/1/2/3 = veaunyrefl/per/vhite 1 iim irrer iteration maximm 20
ibr right boudary cadition 3 ian auter iteration meximm F]
mo( ruber of mixtures 3 icle -1/0/n--flat res/sryopt 0
ms mixirg table length & ith /1 = forward/adjoint 0
ign rurber of energy graups ri4 iflu rot useKalways wgtd) 0
g nnba-gffmtmgu;s Zg |g"t 6%—1/Wrmixure)secp'irt ;%
rg@ nuber of gma grogs i f2/3ro/rt nboth
iftg nunber of first themmal grap 15 it -1/0/1=rone/fire/all bal. prt 0
0 special optias
ifg O/1 = nrefweichting caladation 1 lm 172 diff. coef. param 0
lqn woluretric sauces ((/rAo/yes) 0 dfm O/1 = rore/dersity factors 3 1
pn bourdary saurces ((/rAo/yes) 0 1az W/n = nome/n activities by zae 0
lfn 0/1/2 = inpt 33%/3* /e last 53 iai O/1=rore/ectivities by interval 0
itk meximum time (mirutes) 10 ifct O/1=o/yes ypscatter scalirg 0
idtt O/1/2/3o/nsect/sree/fluc--ae 0 iprt O/1/2ro/k/alpha paremetric scch 0
isx broad flukes 0 isen auter iteration acceleration 0
ibln activity wnit 0 rird berdd rebaln parameter 0
Jbkl 07172 buckling gearetry 0
0 weighting data (ifg=1)
icon -1/0/1=cell/zre/micn weight -1 ihtf total xsect psn inbrd gp tables 3
ignf runber of broad graus 4 rcsf psn g-g or file nuber 4
itp 0/10/20/30/40 Wc/efac/a 0 nsf table lergth or max order 4
i -2/-1/0/rrvgted xsect print -2 meam extra 1-d x-sect positions 0
ig -1/ anisn xsect print -1
0 floating point perameters
s owerall corwvergence 1.00000E-0% z aht for buckling  .00000E+00
ptc point cornvergerce 1.0000CE-04 ane depth for buckling  .00000EX00
wf mmsllmtlm factor 1.00000E400 vsc woid stresming correction .00000E+00
ev eigenalwe guess .(rmmo pr  ipt=1/2--k/algha 1.0000CE+00
evn eigenvalue mxdifier .0000CE+00 et ev charge eps for search 1.0000CE-B
bf hukling factor=1.420052 1.42085E+00 XreEm rew parem mod for seench  7.50000E-01

[=]=J=f=F~F )

this case will regiire 2535 locatiors for mixing
this case has been al located 200000 tocatias )
20 d, sas?h: baboock wiloox 15x15, 3.00wt%, 20gwd/intu bum high tarp

Bgarayhes & entries.

Yqarayhes & entries.

15q array has & entries.

chta block 2 (mixirg teble, etc.)
nelides ccee mixirg teble
o tg idntification mixture atam dersity

1 1 5.95891E-04
2 100 1 T 5.26821E-05
3 501 1 956 2.0720E-06
4 501 1 9228 2.2005%-(R
5 &% 1 16 4,55550%-02
6 [ 3 ] 2.097CE-(R
7 08 1 36083 4 .5B7E-07
8 35 1 3606 2. W6E-07
9 3850 1 3300 4 . 9062E-05
10 % 1 300w 2.93210E-06
1 40058 1 4% 2.6050E-06
12 400% 1 40093 3.663%E-05
B 4005 1 400% 5.6805E-06
% dBR 1 4005 2.011%-06
B 4109 1 410% 1.92%47E-12

extra
xsect id's
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4% 430% 5.40399%€-06
430% 4518 2.34075€-06
4101 4510 1.4BH1E-08
N0 “4m 4. 7RUE-06
4518 44106 6.38008E-07
45106 46105 1.357E-06
46106 46108 2.44TTE-O7
46108 47109 1.TI9RE-07
4N SN 4. 7BE-11
S1% 54131 2.48653€-06
54131 54 4 OME-06
43R 54135 6.5116E-P
54135 54136 9.0M56E-06
54136 5134 8.16148-8
55133 BB 2.79804-06
55134 55137 5.70749€-06
551% 56136 1.6665E-08
55137 571% 5.7065%E-06
56136 9141 4 ABGEE-06
SN» 59143 4. (BBXE-O07
58144 58144 363406
59141 60143 4.64738E-06
943 6015 34458606
60143 61147 1.63014E-06
NG 61148 4 34651E-R

047 1.34141E-07

&47 6130 9.99885-07
62149 62151 2.250%-07
62130 621 4.586%%-07
62151 415 4.46617E-10
612 133 2.0861E-07
8138 63154 1.5732E-08

BRARZBYBYRURNN LS EELEGRAERSSYHYH UM U EYBNRUNHNEBIBZ IS
28
/5

RN QPN NN NS WIE I W YT QT QR BV § PN I YT N R QI WL R T NS N ORI (P (DR T QU N I T (T (I (IR QU TN T R QI T N QT N e Y
R
5
Q

64155 1001 4. 1NE-R
922% 5010 3.815156-06
5011 1.548%6E-(6
9236 55133 5.852106-06
a7 6.1562€-07
B37 %238 2.4T5X-8
%738 i 4 36700E-(B
vk 60 3. 253006
X0 N1 7.50900€-07
w41 Nx2 2.0665€-08
N2 95241 6.0666E-09
95241 9543 4.191656-10
95243 96X 9.1373%-12
= 99 1.00000E-20

- elgpsed time .00 min.

0 21649 locatias will be used

0 ¥q array has 5 atries

0 36q arvay hes 2 ertries

0 35q array hes 2 etries.

0 ¥q array hes 4 ertries.

0 40q array hes 4 ertries.

0 47qarray hes 27 entries.

0 51q array hes Z7 ertries.

1 20 d, sash: babrock wilcad 15x15, 3.00wt%, 20gw/mtu burn hidh tap
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o
BNRURHNNNIBZIRTREARN 2B om~wonswn- 8

O -

TERNRNSI 3 0R~NOVIAWN -

NUNANIBIR

lethargy

order p(l)
by zane by zane

WM =2
W

Ooorstants for p( 3) scattering
set 2

Cergt

set 1

parameters
ue1$ued broed gp
welocities  runbers

4. 60581E+09

matl ro.

set 3

NN N B AR RGN SIS oo~ Vs N =

ren:tu‘n

set 4

NRURUNNBIBIFARGRN IS0

uetyus directios

4,552 9.64143-01
4. 53502 -8.17361E-0
4.335FAR 5.46143-01
4.535FER -1.970€-0
4. B3HE-R 1.97E-0
4.53B5E-02 5.46143-01
4. 3HE-R 8.17361E-01
453502 9.6414%-01

set 5

ZoOd, sasch: !ﬂnmkmloa(15x15 3.00wt, 209/t bum high tenp
activity tabl oastants

refl direc

Qﬁﬁﬁﬂmﬁﬂysz'ﬁdﬁﬁﬁmo\lammuu

left
albedb

Wt X cos

-9.964%-B
9.96548E-(8

0
-3.10650E-2
-1.268659%- (@

-3.1463%-
-1.15128-2
1.15128€-@
3.14537E-@
4.296(5E- (R

Bﬁﬁgg.‘%g%c

Sunmbrovid

i
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-1

. 79004E-01
SFTBE-01
FTBE-0
. 0441901
SBA1CE-01
.31301E-01
31301E-01

8.83Z5E-01 6. AWUE-R -6.1919%-01 -1.710E-02
8.8355E-01  .0000CE+00 ~4.36228E-01 1.21411E-02
8.8325E-01 .0000CE+00 4.362286-01 -1.21411E-02
4.50UE-01 3.1637%-01 -8.0043E-01 -1. 2456401
4.50%E-01 2. BN4E-01 -7.43201E-01 -6.6808E-(2
4.520%E-01 -2.B3713-01 -3.0/844E-01 1.61276E-01
4.501E-01 -2.B71E-01 3.0744E-01 -1.61276E-01

dbrs fact rambs mod  spec(int)

1-2
2-1
31
4 -6,
5-5
g -2
2
8 5.5841E-01 4.50%-01 2.BME-01 7.4301E-01 6.600%E-2
9 -8.50774-01 -B.5725E-( 6. 60001 -1.90656E-01 -4.86855E-01
10 -8. 217801 -8.57ZBE-(2 5.4286-01 -1.916%E-01 -3.44245E-01
11 -6.0158%-01 -8.5725E-(2  .0000CE+00 -1.40B30E-01 3.44244E-01
12 -2. 2019601 -8.5775E-(R -5.4286X-01 -5.134F-R 3.44245E-01
B 2.2019E-01 -8.57556-(R -5.42866-01 5.13643E-(R -3.44205-01
% 6.0158%-01 -8.572%5E-02 .0000(E400 1.4(B30E-01 -3.44245E-01
15 8.217E-01 -8.5775E-R 5.4286E-01 1.9W6XE-01 344501
16 -9.8BXE-01 -6.45506-01 8.3885E-01 5.00708E-01 -7.51005E-01
17 -9.AUE-01 -4.452E-01 7.B3181E-01 4.91083E-01 -6.243%€-01
18 -8.17361E-01 -4.45XE-01 3. 28%E-01 4.18E-01 1.4651E-01
W -5.61KFE-01 -4.4520E-01 -3.206X-01 2.7BI1RE-01 7.3657%-01
2D -1.NBE-0 4.4528E-01 -7.731BIE-01 9.7680E-R 4.1736-01
21 LNE-01 4.4552%-01 -7.73181E-01 -9.76BXE-R -4.175€E-01
2 5.46UFE-01 4.4526-01 -3.206X-01 -2.78176E-01 -7.3657%-01
B B.ATHIE-0 -4.452E-01 3. 26%-01 4.16320E-01 -1.4514E-01
& 9.61LE-01 4.4552E-01 7.73181E-01 ~4.91083€-01 6. 24301
it radii mid zne ro. areas wolumes
1 0 1.29551E-@ 1 0 2.1090-05  1.00000+00
2 2.9M0E-R 4.3306-R 1 1.6796E-01 9.4831%-B  1.00000E+00
3 6.0771E-(R 8.751006-0 1 3.818%5E-01 2.%065-02  1.00000E+00 0
4 1.%2GE-01 1.741556-01 1 7.973468E-01 1.311046-01  1.00000EH00 0
5 2.J05°%E-01 2.9%%6%-01 1 140GE+0 2.215%-01 1.00000E+00
6 3.5387%-01 3.8061%-01 1 2.25845e¢00 1.2Z789CE-01  1.000006+00
7 4.O7TBE-01 4.278IE-01 1 2.55%6+00 9.3042%-02  1.00000E+00
8 4.422NXE-01 4.55167E-01 1 2.77850e¢00  7.41004E-02 1.00000E+00
9 4.B12E-01 4.68BUE-O1 2 2.0 4,070 0
10 4.6507E-01 4.714B1E-01 2 2.95000e¢00 1.168%-2 0
1 4.75E-01 4.75431E-01 2 2.9781EHD  1.1756E-02 0
12 4.77405E-01 4.7809¢€E-01 2 2.996X 0 4. 1605 0
B 4.7BFE-01 4.8315%€-01 3 3.00833E+00 2.65268-02  1.00000E+00
% 4575201 4.9556€E-01 3 3.0875e+(0 7.827%6%-02 1.00000E+00
15 5.12645-01 5.20BE-01 3 3.219%9e+00 8. 21777E-02 1.00000E+00
1% 5.3736E-01 5.41731E-01 3 3373EH0 2.97427E-02  1.00000E+00
17 5.46100E-01 5.53513-01 4 3.43156+00 5.15681€-02 1.00000E+00
18 5.60%¢E-01 5.70900E-01 4 35H40E400 7. 1554802  1.00000E+00
19 5.80874-01 5.96175€-01 4 3HOTEHD 1.1%620E-01  1.00000EH00
A 6.1167E-01 6.4575E-01 4 382016400 2.78165E-01  1.00000E+00
21 6.00B4&-01 7.143T€-01 4 4 2727540 3.0770Z-01  1.00000E+00
2 7.489x-01 7.635€-01 4 4. TOBS4E+00  1.46875E-01  1.00000E+00
B 7.09E-01 7.916/E-01 4 4.85586+00 9.89116E-02  1.00000E+00
% 7.9%IE-01 8.055E-01 4 5.R115e40 7.51%7-02 1.00000E+00
S 8.136E01 5.11431E400
e time .00 min.
aster irer 1 - balace eigenvalue 1 - saurce 1-scatw'1-q'scat search
iter iters ratio ratio  paraveter
-1 % 21053E-6 1. 1296400 -1.3515E-01 1moo-4m—ce -0000CE+00
2 21 9.6361T%-06 1.1358+00 -1.2612E-B -1.5175%-R -4.6Z5%-B .0000E+00
3 2 3.552%E-05 1.0 -1.41229%-05 -1.4508%-B -8.8717E-0+  .00000E+00
4 TN -6ANZE-05 1. 160176400 -2.40000E-(5 -2.83586-04 -1.66783€-04  .00000E+00
5 361 -1.10716E-06 1. 14CREE+00 -5.15%E-06 -5.2NXE-(5 -2.706%E-(6  .0000CE+00

07

gptogp imer mid mex. flx msf mex. scale coarse

iters int.

differerce int.

factor

mesh
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VRNV WNWN—
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3
. NRUNUHNNNIBIRFRAR IS om~novruin-
ERRRRNENSBENNNNy s s maaa
®
&

NN RN NY

6 388 -5.499G%-07 1.140155400 -7.61250E-07 -8.6937%E-06 -5.3747E-06  .0000CE+00 J
prodectiavasorption 1. 14014E+00 agla flikan ¥

; elepsed time .02 min.
0 int. zae runber radius
.00000E+00

2.5N0E-2
6.07710e-(R
1.14249€-01
2.34061€-01

PERRSAPPUWUWHWWNNNN S S s
o~
g
=3

g NNNNNB38Q$ﬁ$ﬁ3360aﬂombuma

O -
=
2
[ ]

int. mdwoint area

1.95%-R

8.0654-01

00000EH0

a'oOd, sasch: bebrock wilook 15x15

20 d, sasch: baboock wileox 15x15, B.M 2gd/mtu bum hidh tep
prad densi

2. mxzm 3.343%6E- g
9.4B31&E-B  1.5051E-R
2. 0NE-(2  4.6683E-(R

PN oD i ed cd cd ed o = b D wd ek e md ek o oD b ek e od d D D
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NUNNNIEIRARRRZIBomvonsrun-0 RENNNIZIZARAR2S

- elapoed time
1fine grap summry for zore

0 gp.

NERFRGRN 2B vm~Novsuin -

9. 1M31&E-0R 6.9802E-R
9.1180%E-2 6.991W1E-R

2.89955%-01
. min.

fix sarce fiss source

1.41581E-01
1.41661E-01
1471301
1.418156-01
1.42154E-01
1.4261%E-01
1.42%2CE-01
1.38B&-01

in scatter
QO00CE+00

2.517E-B
2.59%E-R
3.873¢E-R
6. 7E6ME-0R2
1.36%5%-01
9.8355E-R
4. 506E-R

4.60196-01
4.5167E-01
4.65327E-01
4 .6655E-01
4. .66678E-01
4.68081E-01
4.65778-01
4.CR6XE-01
4. 706507E-01
4.T1536E-01
4.7856E-0
4.73782-01
4. T3%E-01
4 .736E-01
4.73202-01

slf scatter

Qi scatter
1.056E-02
6.57FE-R
8.08¢68E-02
6.7TMZE-R
9.478%E-(R
S.MUE-R
3.8%¢-R

8.4046X-01
8.L172E-01

1 by grap ircluding sum for all grogps in Llire 38

ion
3. -(B
1.3537%-@
1.55714E-@
7.44054E-B
4 LH63E-B

5.7812E-( -5.465%-0
7.93121E-(R -8.060CE-02
6.65964E-(B -8.06808E-05
4. 106078 -4.72877-(B
4 EME-(B 4. T3MEE-B

6.56131E-01
6.65962E-01
6.73662E-01
6.751XE-01
6.7301E-01
6.72164E-01
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18- .0000CE+00 9.81685E-11 7.4200E-0B 1.13022E-R 6.44406-0B 1.168314E-Q2 -1.06587-R
19 .0000CE+00 1.3878%-10 8.50008E-B 2.6B45E-R 9.P0E-0B 6.40E-(B -7.8373%E-B
20 .0000CE+00 2.5686E-10 1.12/9%-02 1.08306E-01 1.0222(E-02 2.50%7E-(R -2.40287E-02
21 .00000E+00 3.3(B31E-11 9.9018%E-03 2.4467E-R 9.47AXE-B 1.955E-R -1.91301E-(R
2 .00000E+00 3.83596-11 1.3534E-02 S5.ABFE- 1.1687E-02 5.60047E-(R -5.50674-02
23 .00000E+00 3.66A30E-11 1.71087E-02 1.88300E-01 2.05645E-02 1.25074E-01 -1.28646E-01
2 .00000E+00 9.97397E-12 2.48121E-02 1.27301E-01 2.455H1E-02 1.295080E-01 -1.288%-01
S .00000E+0 2.9M97F-12 2.05X-0 4.77306-02 1.56581E-02 7.138(RE-(R -6.613%-02
& .0000(E+00 2.04733E-12 1.019CGE-02 3.283%6- 6.96721E-B 6.43571E-(R -6,1131%-02
Z7  .00000E«00 4.8785E-13 2.1796(E-B 4.65%E-B 1.170%-1B 1.785%-(2 -1.68385E-R
28 .0000CE+00 1.00000E#00 6.370BE-01 5.47681E+00 -01 9.3545E-01 6.6613%-02
Ogp. rthdy flux rt leskage lft flux Lft leakage nrenrate  fiss rate fluﬁb“?
1 1.67&E-01 1.08050- -01  .00000E«) 2.27VIE-BB 2.57MKE-GB  .0000CE+00
2 1.26%55400 1.13%WKE-01 1314418(20 .O0000EHD 1.7330%-056 1.17886E-(2  .000OCE+00
3 1.605BEH0 1.648%E-01 1.67%56+00 .00000E+00 .QOOOCE+00 1.454786-02  .00OOCE+00
4 100109400 B.77151E-(2 1.B5912+00 .00000E«00 .0000CEH0 6.2%661E-(B  .0000CE+00
5 151366400 1.3662E-01 1.57%5+00 .00000E+00  .00000E+00 1.856406-(B  .000OCE+00
6 2.91B1E0 2.51788-01 3.02%1E+00 .00000E«00  .OO0OCE+00 1.67207E-CB  .OOOOCE+Q00
7 2.8B69%E0 1.4596GE-01 2.9044X+00 .00000E+00 .OOODCEX00 1.65673-0B  .00000E+00
8 2.06M(EH0 2.06187E-(R 2.07%3%6+00 .00000E+00  .O0O0CE+Q0 1.773226-(B  .0OOOCE+Q00
9 15975400 -2.12831E-R  1.585496+00 .00000E«00  .0000CE+00 2.42091E-(B  .0OOOCE+Q00
10 1.456B6400 -2.619E-@ 1.44347+00 .O0000E«00 .00000E+00 5.155696-(B . (OOOOCE+00
1 1.330816400 -5.60971E- 1.301956+00 .00000E+00 .0000CE+00 1.071SCE-C2  .OOOOCE+Q00
12 B8.2B0%E-01 6.4F6E-R 7.M3%1E-01 00000600 .00000E+00 1.381GE-2  .00000E+00
13 7.0071E-01 -5.4650€-(R 6.728046-01 .00000E+00  .0000CE+Q0 1.36260E-C2  .000OCE+00
% 6.3%67FE-01 -B.04XE- 5.9511%-01 .00000E{)0 .0000CE+00 9.1797%-0B  .0000CE+00
15 3.747%-01 -8.00EE-(B 3.7216%-01 .00000E«00  .0000C0E+00 2.3477E-C5  .0000CE+00
16 2.092E-01 4.7877%-B 2.0715%-01 .00000E«00 .0000CE+Q0 1.549206-05  .COOOCE+0D
17 9.107%08E-02 4.7374E-(B 8.87581E-(2 .00000E«)0  .0000CE+00 2.208%4E-B  .00000E+00
18 6.9ABE-R -1.0687%E-2 6.4200E-2 .00000E0 .00000EH00 2.542056-(B  .0000CE+00
9 141101 -7.85/3E-B 1.3/581E-01 .00000E+00 .0000CEH00 3.543186-08  .000OCE+00
2 4.64710E-01 -2.40287E-(2 4.5273%-01 .0000CE#(0  .ODOOCE+00 1.69500€-(2  .OOO0CE+00
21 1.3655%-01 -1.91301E-02 1. 26547601 .00000E+00  .0DOOCE+00 1.287B3t-02  .0O0DCE+00
2 2.6196%-01 -5.505/ME-02 2.329%-01  .00000E+00  .000OCE+00 3.65655E-(2  .00000E+00
38 8.XE-01 -1.28%4E-01 7.738%-01 .00000E+00 .0000CE+00 8.32005-02  .00000E+00
& 6.18007-01 -1.280€-01 5.52211E-01 .00000E+00 .O0OOCE+00 8.61648E-(2  .00000E+00
S 2.60%E-01 -6.612%k- 2.26387%-01 .00000E+00 .CO0OCE+00 4.S6E36E-(R  .00000E+0D
¥ 1.683%-01 -6.13156-@ 1.35/01E-01  .00000E+00  .00000E+00 4.56855€-(2  .00000E+00
Z7 2.7TX65E-02 -1.68306E-2 1.7M12¢€-02 .00000E+00 .000OCE+00 1.Z778%E-02  .0000CE+00
£ B 2.T04&E0 &.66115-(!5 zmud;mmfor Elml -B Almam .0000CE+00
1fire grap summery xre grap including aum gags in lire
0 gp. flxsu.meﬁssmb!(nmsfsmtta' oag scatter emorption  leekage
1 .O000CE+00 .0OOOCE+00 .OOCOCE+00 .OO0OCE00  .QOOOCE+00  .O00O0EH0 3.72529%E-09
2 .O00DCE+00  .OODOCEH0  .OOOOCE+Q0  .OOOOOE+0D  .ODOOCE+00  .O0OOCE+0D 1.4901%-08
3 .0000CE+00 .0O0OCEH0  .OOOOCE+00 .OO0OCE#0  .ODODOE+00  .OCO00EX0 2.98023%:-08
4 .0000CE+00 .OOOOCE+00  ,0000CE+00  .OOOOOE+00  .ODOOCE+00  .O0OOCEHI0 -7.45068E-09
6 .0000CE+00 .OOOOCE+00  .O0ODCE+00  .OOOOCEX0  .0O00CE+00  .0000CEHD -5.96044E-08
7 .0000CE+00 .00000E+00 .000OCE+00 .OOOOCE+00  .000OCE+00  .000OCE+0D 5.9604&E-08
8 .0000CE+00  .0OO0CE+00  .0DODCE+00  .OOOOCE+00  .O00DCE+00  .00000E+00 7.45(058E-09
9 .0000CE+00 .00000E«0 .ODOOCE+Q0  .OOOOCE0  .OOOOCE+00  .OOOOCEXD -1.11759%E-08
10 .0000CE+00 .COOOCE+00  .COCOCE+00  .OOOOOEXOD  .OO0OCE+00  .O00O0CE+0D 6.7065€-08
11 .0000CE+00  .O0OOCE+00 .00COCE+00 .OCDODEX(D .0000CE+00  .OOOOOEH -2.2Z3517E-08
12 .0000CE+00 .OO00CE+00  .ODOOCE+00  .OOOOOEXQ0  .ODOOCE+Q0  .000OCE+OD -1.45012E-08
13 .0000CE+00 .00OOOE+00  .0000CE+00  .OODOCEX0  .00000E+00  .O0000E+Q0 -7.45068E-09
% .0000CE+00 .0000CEX00  .00O0CE+00  .OOOOCEX0D .O000CE+00  .0000CEX00 2.Z517%-08
15 .0000CE+00 .OOOOOEH0  .00O0CE+00  .OOOOOEX0  .GOOOCE+00  .OCOODE+QD
1% .0000CE+00 .0000CE«00  .OOODCEX00  .OODOOEX0  .ODODCE+00  .OCOOOEHI0 -1.16415E-08
17 .0000CE+00 .00000E+00 .OOOOCE+00  .OOOOCE+00  .OOOOCE+00  .OODOOE+00  1.8655E-09
18 .0000CE+00  .OOOOOE+00  .0OOOCE+O0  .OOOOCE0D  .0000CE+00  .OOOOOE+Q0 -1.86245E-09
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.0000CE+00  .O0OC0EX00  .0O00CE+00  .OOOOCE+0  .QOOOCE+Q0  .0O00CE+(Q0 2.75%97E-09 1.00000E+00
.Q000CE+00  .00000E+00  .QOODCE+00  .OOOOOEX00  .Q0COCE+00  .00000E+(D -2.23517E-08  1.000006+00 -
LQ000CE+Q0  .O000CE+00  .0000CE+00  .OOOOOE+00  .0000CE+00  .0000CE+00 5.58794%E-09 1.00000E+00
.00000E+Q0  .OO0OCE+00  .O000CE+00  .0000CEX00  .000OCE+00  .OCOOCE+0D 1.4901-08  1.00000E+00
.00000E+00  .00000E+00  .O0COCE+00  .00000E+00  .0000CE+00  .00000EH0 -1.490126-08  1.00000E+00
.0000CE+00  .O00COE+Q0  .000OCE+00  .0O0OOE+00  .0000CE+00  .00000E+00 3.72525E-09 1.00000E+0
.Q000CE+Q0  .000C0E+00  .QOO0CE+Q0  .00000E+00  .Q0QDCE+00  .OO0O0E+(0 -1.86295E-09 1.00000EH00
.0000CE+00  .00000E#00  .OOOOCE+00  .OOOOOE+00  .COOOCE+00  .0O0Q0EH00 7.636B5E-0B8 9.999%2E-01
rt bdy flux  rt leskage Lft flux Lft leakage rnrate fiss rate  flutds/™*2 total flux
1.6736&-01 1.08060E- 1. -01 1.0806CE-(2 .000OCE+00  .0000CE+00  .O00OCE+00 5.31719E-(B
1.5%FE00 1.1PUE-01 1.263456+00 1.19%E-01  .0000CE+00  .OCOOCE+00  .QOOOCE+00 4.0B11E-(R
1.607TIE400  1.448%E-01 1.60552E+00 1.44834E-01  .0000CE+00  .OOOOOE+00  .O000CE+00 5.10005E-(R2
9.98415E-01 8.77151E-(2 1.001056+00 8.77151E-C2  .0000CE+00 .00000E+00  .QOOOCE+Q0 3.17264E-(R
15163400 1.336626-01 1.51436+00 1 .0000CE+00  .OO0OCE+00  .OOOOCE+00  4.799¢0E-(R
2. 90804400 2.5178-01 291316400 2.51788E-01  .0000CE+00 .00000E+00  .O0OOCE+00 9.24057E-(R
2.827E+00 1.6965E-01 2.8364%E+00 1.4296BE-01  .Q000CE+00  .OC00CEH)0  .0D00CE+00 8.99547E-(2
2. 06684400 - 2.06187E-(R  2.057(E+00 2.06187E-(R2  .Q00OCE+00  .0000CEH00  .O0QOCE+00  6.564035E-0R
1.598225400 -2.12B1E-R 1.597456+00 -2.12B1E-@  .00000E+00  .00000E+00  .0000CE+00  5.0707E-(R
1.5758400 -2.6195E-@  1.456066400 -2.6192€-2  .00000E+00  .O00O0E+00  .00OOCE+00  4.6056E-(R
1.332356400 -5.60971E-@ 1330816400 -5.60971E-(2  .00000E+00  .000C0E+00  .0DOOCE+00  4.22587E-(R2
8.56ME-01 -6.4996E- 8.2000E-01 -6.4990E-2 .0000CE+00 .O0000E+0D  .OOOOCE+00 2.63079E-(R
7.R5E-01 -5.6625%-@ 7.00M¢E-01 -5.4625%- .0000E+0 .00000E+00  .O000CE+00 2.2255E-(R
6. 305601 -8.0490E-R 6.369TE-01 -8.06490E-(2  .0000CE+00  .00000E+00  .QDO00E+00  2.0847E-(R
3. 771E-01 -8.068006-(B 3.764796-01 -8.06808E-(B  .00000E+00  .00000E+00  .0000CE+00 1.195T3E-(R
2.09B4E-01 4. 7B7E-(B 2.0521E-01 -4.7877E-(B  .00000E+00  .Q0000EH0  .QOCOCEH00 6.651%E-B
9 12BE-R 4. T3TUE-B 9.1050E-(R ~4.7374E-(B  .00000E+00  .00000E+00  .O0OOCE+00 2.8908%-(B
7.0007CE-02 -1.06687E-@ 6.9AB%-02 -1.06587%-(2  .0000CE+00  .O0000EX)  .QOOOCE+00 2.2¥6%¢E-(B
1.LBE-01 -7.8573%€-B  1.41515€-01 -7.8573%€-(B 00000400 .00000E+00  .COOOCEA00 4.43Be-(B
43701 -2.40287E-@ 4.CATIE-01 -2.4(257E-(2  .0000CE+00  .O000CE+(0  .OO0OCEA00  1.47582E-02
1.367756-01 -1.9301E-@ 1.3655%E-01 -1.91301E-@  .0000CE+00  .OC000EX0  .COOOCEH00 4. 3324(E-(B
2.63487%-01 5.5067E- 2.6196E-01 -5.5057%€E-(@  .00000E+00  .00000E+(0  .OOOOCE+00 8.3383%-(B
8.02TE-01 -1.285E-01 8. 332%-01 -1.285666-01  .0000CE+00  .OOOQCEX0  .OOOOOE+00 2.4922¢-(
6. 2130E-01 -1.288/06-01 6.18007%-01 -1.208496-01  .Q0C0CE+00  .00000E+00  .COQOCEHQ0  1.966R%-(R
2.29%E-01 6.6175E-R 2.609%4E-01 -6.612%%-(2  .00000e+00 .0000CE+00  .00000E+00 8.31004E-(B
1.69%E-01 -6.113156-2 1.68437%-01 6.13156-(2  .0000CE+00  .O0000E+00  .OOODCE+Q0  5.37092-B
2. TR(E-(R -1.65366E-(@ 2.72400E-(2 -1.68305E-(2  .0000CE+00  .00000E+00  .QOOOCE+00 8.76%-04
2.58ME01 6.66144E-R 2.59N4EH01 6.6613%6-  .0000CE+00 ,Q0000EH00  .OOCOCE+00 7.4851CE-01
grap suwery for zore 3b/gup1rcltdlmsmfu~allmml1m ..}

fix sarce fiss sorce in scatter sif scatter ast ion  leskage balance
J00000E+00  .0000CE+00  .OO00CE+(0 3.68837E-(B Z.W-(B 1.41660E-06 -2.68044E-(3  1.00001E+0D
L00000E+00  .0OOQ0E+00 4.82BRGE-0% 2.5665E-( 1.814E-2 5.09828E-(6 -1.75625E-02 1.00000E+00
.00000E+00  .00000EH0 2.60N7E-B 4.9914%E-R 1.57825-02 1.36521E-04 -1.3308%E-(2 9.99955€-01
L00000E+00  .00000E+00 5.08745E-0B 4.199%E-R 5.535%-B 1.0B10E-04 4. B3HE-04 9.99%E-01
.00000E+00  .O00O0EH0 1.09722E-(2 B.1540BE-(R 5.1568%-(3 1.5900%€-0¢ 5.66314-(8 1.00000E+00
L0000(E+00 .O00C0EHD 1.8364E-(2 2.34%5E-01 3.2100E-(B 3.19927E-0% 1.4856E-R 9.9999%-01
.0000CE+00  .0O0OCE+0D 1.22617&-(R 2.3B1156-01 1.181B1E-B 3.44647E-06 1.0715E-R 9.999%-01
J00000E+00  .0O0O0EMD 2.15447E-(B 1.504E-01 7.63077&-(B 2.9%4718-04 -5.7715%-08 1.000026+00
.0000CE+00  .O00C0EM0 7.6533%E-(8 1.051(BE-01 8.7815(E-04 1.108%E-B 5.607TE-B 9.956E-01
.0000CE+00  .OODCOEMD 8.77R1E-04 8.543E-(R 8.47HK-04 8.34410E-04 -8.047E-04 9.9595E-01
-0000CE+00  .OC000EM0 8.47B1ZE-04 7.5905E-(2 8.68315E-04 1.3%10E-B -1.B5E-B 9.99%55%E-01
.0000CE+00  .000O0EMD 8.68325E-0% 4.67062E-2 8.6553E-04 4.158%%-(5 -4.228206-05 1.00000E+00
.0000CE+00  .O00QDEMID 8.68054E-06% 3.95405E-(2 8.0560E-04 6.0B41E-(6 2.37301E-05 9.9599%-01
.0000CE+00  .OOOO0EH0 8.0502E-04 3.6215E-(R 6.80E-04 9.6462E-(6 2.MUZE-(5 1.00000E{0
.0000CE+00  .OOD00EXD 7.296%-04 2.0754E-(2 8.482%-04 83B0E-B -2.050E-04 9.99ME-01
.0000CE+00  .00000EH0 9.51757%-06 1.10538E-R 9.56ME-04 5.200086-(6 -5.4B54E 05 9.99586E-01
-0000CE+00  .00000EX0 1.(65ZE-B 4.20056-B 1.BRE-B 2.5375%-6 -6.BBE-06 9.9595E-01
-0000CE+00  .000C0E+D 1.0908%E-(B 3.0637E-B 9.80825E-04 2.0570E-(6 8.1054%-(6 9.999%%-01
.0000CE+00  .00000EX0 1.0106£~B 7.088%E-B 1.0455E-B 4.555E-(5 -8.122%€-05 9.999%E-01
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1.34764E400 5. 74517-@2
8.404E-01 -6.50B5%-@
TNE-01 5,465
6.5211%-01 -8.0213%-@

1.43004E-01 -7.91861E-(B
4621501 -2.40067E-R
1.381&-01 -1.9316€-
2.211 E-01 -5.51060E-0

for zore l'b(gu.pimltdlmsmfa-allgn;smhm 3
slf scatter at

1.4173%E-01 -7.85755 B
4.6377E-01 -2.4(2B7%E-(R
1.3677%€-01 -1.9301E-2
2.63487E-01 -5.5067€-R
8.427WE-01 -1.2864E-01
6.213E-01 -1.28846¢-01
2.647%-01 6.613%-R
1.69%E-01 -6.1315E-R
2.7RRXE-02 -1.68585€-(2
2. 368701 6.66144E-2

grap
Ogp. fix sasce fiss saurce in scatter

NIBIRPERARZBom~onrwn-

-0000CE+00 s.azme—m
7.5509E-2
6.86607E-(2
4.57275%-R
1.4829%-01
4 .5506-01
7.9502E-01

QO0XEHD

9.8787E-6

7. m—us
9.997E-(2
1.78616E-01
1.5711%-01

1.9063E-0% -1.80267E-(5
7.0581E-(6 -1.96367E-04
1.57402E-0% -3.6693E-05
6.87511E-04 -1.4049E-18
7.3501E-04 -1.R1XE-D
4. 136%E-04 3.7VBE-04
3.84E-06 B.TIE-DS
1.206426-04 2. 157056-04
7.88144E-(B -7.79ME-0B
fiss rate  flutdo™2

in  leakage
4 1113E-04 -8, 1254-B
1.08%CE-(B -9.5318& -2
5.356586E-056 -1.3152€-01
3.222076-05 -8.7261%-(R

9.9965E-01
9.99%E-0
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4.THBE-0] 3.6112E-06
1.433%E-01 -8.4531E-06
2.8065E-01 3.57357E-06
8.99285-01 -5.71100E-07
6.M2A7%-01 -2.33735%-06
2.867%-01 -1.55391E-06
1.976%E-01 7.8325E-06
3.6X6%-02 2.2M3E-07
2360196401 -5.96758E-06

1fire grap sumery for system

0 gp. fix saurce

CRZ23vo~NownsuWN-—

DEIBIRAR

-0000CE+00 2. 19640E-2
-0000CE+00
-0000CE+00
-0000CE+00
.00000E+00
.0000C0E+00
.00000E+00
-0000CE+Q0
.0000CE+00
-0000CE+00
-0000CE+00
-0000CE+Q0
-0000CE+00
-0000CE+00
-0000CE+00
.0000CE+00
-0000CE+00
.0000CE+00
-0000CE+00
-0000CE+00

O000CE+00  3.3(B31E- 1

1.50680E-01
2.88144E-01

4 .904FE-R
1.474E-0

7 19E-01 5.4655¢6-02
6.5211%-01 -8.021%-®
3.7812%6-01 -8.2720%-(B
2. 10636601 -4.7843E-(B
9.1990%-02 -4.704ZE-B
7.1707-R -1.06777-@
1.43004€-01 -7.91861E-(B
4.915E-01 -2.40467E-(R2
1.3818-01 -1.9316E-
2.72111E-01 -5.59040E-@
8.62108-01 -1.3009CE-01
6.3%1E-01 -1.29871E-01
2. N7E-01 -6.55E-R
1.7795%-01 -6.10455€-(2
2.980=E-R -1.6622¢-R
2.0 5.0853%-2

slf scatter
2.1850E-(R
2.66643E-01
2.79053E-01
1.92747E-01
4 .890BE-01
1.36375640

1.29%%-01

9.&1&0(11
rén rate

4. 697%-10
0000CE+00
-0000CE+00
.0000CE+00
.0000CE+(0

1.35E-B  1.958081E-R
2.812066-B  5.51076-02
1.20981E-(R
1.33018-(R
7.55472%-B
7.2904%-B
2505228
5.916E-R

fiss rate

R 2o

1.465TE-R -4.877E-08
1.5713%-R -3.N3E-P
7.55087E-B 2. UBAE-(B
4.635%-B -2.368%-8
7.4308%-B 2.376%E-07
B8.09M%E-B 1.7537€E-07
1.44508-@ -1.2009%-07
2.45445%-@R 4. RUX-0B
3.3147E-@R -6.0152%-08
6.0375E-(2 -4.261686-08
6.44B7E-R ~1.R10E-08
5.87R8¢-@ -1.563NE-09
8.057E-R 1.(58XE-08
8.04%E-B 2.0912E-06
5 O4T6IE-BB  1.64750E-06

S0930E-(8 -3.3B540E-06
1.m R -3.214%-05
7.48T0E-GB -5.3719E-06
2.85XTE-R 3.6112E-06
2.08508e-(2 -8.45319%-06



