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ABSTRACT 

Section 1 of this report documents the validation of KENO V.a against 258 critical experiments. 
Experiments considered were primarily high or low enriched uranium systems. The results indicate that 
the KENO V.a Monte Carlo Criticality Program accurately calculates a broad range of critical experi- 
ments. A substantial number of the calculations showed a positive or negative bias in excess of 1%% in 
k-effective (bff). Classes of criticals which show a bias include 3% enriched green blocks, highly 
enriched uranyl fluoride slab arrays, and highly enriched uranyl nitrate arrays. If these biases are prop- 
erly taken into account, the KENO V.a code can be used with confidence for the design and criticality 
safety analysis of uranium-containing systems. 

Section 2 of this report documents the results of investigation into the cause of the bias observed in 
Sect. 1. The results of this study indicate that the bias seen in Sect. 1 is caused by code bias, cross- 
section bias, reporting bias, and modeling bias. There is evidence that many of the experiments used in 
this validation and in previous validations are not adequately documented. The uncertainty in the exper- 
imental parameters overshadows bias caused by the code and cross sections and prohibits code validation 
to better than about 1% in b ~ .  
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1. VALIDATION OF KENO V.a IN Y 12CSG 

1.1 INTRODUCTION 

The KENO V.a Monte Carlo Criticality Program is currently being validated in several different 
ways. Each of these validations will be reported separately. The intent of this study is to validate 
KENO V.a' in the Y12CSG package against critical experiments. Y12CSG is a frozen version of a 
system of nuclear criticality safety computer codes similar to the nuclear criticality safety codes available 
through the SCALE' package. The sequence which is being validated is the CSAS25 sequence docu- 
mented in CSAS4 of the SCALE manual. The sequence uses control module CSAS25 created on 
85.162 and program modules Q#$008 (BONAMI-2) created on 85.011, Q#$002 (NITAWL) created on 
85.01 1, and Q#$009 (KENO V.a) created on 85.162. The 27-group ENDF/B-IV cross-section master 
library created on 84.066 and stored in data set Y.LMP12852.Y12CSG.X27 was used for all 
calculations. 

The purpose of a code validation is manyfold. ANSI Standard ANS-8.13 requires that calculational 
methods used for criticality safety be validated and any bias be determined by correlating the results of 
critical experiments with calculations. In the past, the primary source of criticality safety information 
applicable to the handling of fissile material outside of nuclear reactors was obtained from critical exper- 
iments or from nuclear safety guides and handbooks based upon critical experiments. These experiments 
were costly and often took a substantial amount of time before the results were available. With the 
closing of many of the critical experiment facilities, using critical experiments for operational criticality 
safety approval has become virtually impossible. Increasing reliance is being placed upon calculational 
methods to fill in and extend existing experimental data. Extension of data has been accomplished by 
making use of trends in the bias established in code validation. It is essential that the computational 
methods used for nuclear criticality safety purposes be sufficiently accurate that one can be confident of 
subcriticality when adequate safety margins are applied. It is also important that the applied safety mar- 
gins not be unduly conservative. To accomplish both of these goals simultaneously requires the ability to 
accurately predict the neutron multiplication factor of a system. 

This portion of the KENO V.a validation is based primarily on uranium experiments which have 
been used in the past for KENO The validation is being done independent of any particu- 
lar nuclear criticality safety organization, with close cooperation with the authors of the code and per- 
sonnel familiar both with the codes and many of the critical experiments which were used in the earlier 
validations. In this manner, trends in the bias can be identified and areas of applicability can be 
established. In addition, calculational deficiencies may be identified and possibly eliminated. 

A total of 258 low enriched (<5% U-235) and highly enriched (-90% U-235) experiments have been 
modeled. These include various solution systems, intermediate density systems, and uranium oxide and 
metal systems. Four primary sources of bias were identified during the course of the validation. These 
were (1) bias caused by approximations and the manner in which the theory was implemented in por- 
tions of the code (code bias), (2) bias caused by the group structure of the cross sections (cross-section 
bias), (3) bias caused by the manner in which the experiments were reported versus what was actually 
done (reporting bias), and (4) bias caused because of the manner in which the analyst chose to model 
the critical experiment (modeling bias). Mitigation of the bias for the first two cases is fairly straight- 
forward since they are systematic and are introduced by the KENO program and control modules. If 
trends can be established, it may be possible to eliminate bias in future updates to the codes. The third 
source of bias, reporting bias, is not well defined and is much more difficult to resolve. Reporting bias is 
very difficult to distinguish from code and cross-section bias without additional information beyond what 
was originally reported. The necessary details which have been omitted are different from experiment to 
experiment and are influenced by the date the experiments were performed along with the prevailing 
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belief of the experimenters of what was important and what could be ignored. The fourth source, 
modeling bias, is bias which stems from the analyst’s model and is also difficult to distinguish from other 
forms of bias, especially when the analyst chooses to ignore (or include) specific portions of a model 
based on past experience with similar calculations. 

The results of this validation are reported in Sect. 1. The discussion of the cause-and-effect of the 
identified bias for the experiments are presented in Sect. 2. In Sect. 2, many of the calculations were 
performed with modified versions of the code and with adjusted parameters. The results in Sect. 2 
should not be considered part of the validation of the code. They are presented in order to aid in estab- 
lishing the source of the bias observed in the validation. 

1.2 DESCRIPTION OF THE CODE PACKAGE 

1.2.1 CSAS25 Module 

The CSAS25 control module allows simplified data input to the functional modules such as 
BONAMI, NITAWL, and KENO V.a. The module will calculate atomic densities for both mixtures 
and standard solutions. The module also generates input data for NITAWL, allowing various options 
for treatment of the cross sections in the resonance region for both homogeneous and heterogeneous sys- 
tems. Since the earlier validations reported in refs. 6 and 7, several corrections have been made to the 
CSAS25 control module. 

1.2.2 BONAMI 

For the 27-group master cross-section library used in this validation, the primary purpose of the 
BONAMI functional module is to select the required material cross sections and to create a smaller 
master cross-section library to be processed by NITAWL. There is no data processing done in 
BONAMI for the 27-group cross-section library. 

1.2.3 NITAWL 

The NITAWL functional module treats the resonance region cross sections for resonance absorbers. 
The treatment is based on the Nordheim Integral Transform method. The analyst has the option of 
treating the resonance parameters in the manner most appropriate for the problem detail. The options 
include (1) an homogeneous medium treatment which treats the resonance region of the fissile mixture 
as if it were an infinite homogeneous media, and (2) a finite lump treatment which treats the resonance 
region as if the fissile mixture were in a discrete lump with a 1/E return flux at the boundary for prob- 
lems where the system is substantially heterogeneous or where reflector effects are important. These 
options are automatically invoked in the CSAS25 module according to the keywords 
INFHOMMEDIUM, LATTICECELL, or MULTIREGION. The INFHOMMEDIUM option treats 
the fissile mixture as an infinite homogeneous medium. The LATTICECELL option utilizes a multiple 
repeated cell for the resonance self-shielding correction. With the MULTIREGION option, a single-cell 
resonance self-shielding calculation is made. 

1.2.4 KENO V.a 

KENO V.a is a substantial revision of KENO IV? and includes an enhanced geometry package 
which allows modeling of a wide variety of complex three-dimensional geometries. The geometry pack- 
age allows nested arrays and “holes“ to be placed in the geometry model. The code allows the use of 
reflector options, including mirror reflection, differential albedo reflection, and an automatic reflector; 
the latter has the capability of using reflector region weighting functions which are based on one- 
dimensional adjoint calculations. The reflector options simplify geometry data input and/or reduce the 
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running time of a specific problem. Cross-section input and atom density input are handled by the 
CSAS25 module. Most of the major KENO parameters have defaults which work for a wide variety of 
problems, but which can be overridden if the problem or analyst dictates. The major revision to 
KENO V.a since the validations reported in refs. 6 and 7 is that the program module ICE has been 
deleted, and KENO V.a mixes its own cross sections. In addition, there have been a few changes in 
the program logic involving the treatment of computer round-off error during tracking. 

1.2.5 The 27-Group Neutron Cross-Section Library 

The 27-group cross-section library was created in August 198 1 from the ENDF/B-IV 218-group 
master library." (It should be noted that ref. 10 does not include a discussion of all the nuclides which 
have been placed in the 218-group library and that several of the nuclides have been regenerated since 
the document was issued.) Prior to 1981, the primary cross-section set in use at ORNL was the 
Knight-Modified Hansen-Roach, 1 6-group cross-section library. The 27-group set is considered to be an 
improvement because more thermal neutron groups are available, upscatter is included in the set, and 
the origin of the base data used to create the data set is better documented. The 27-group set was 
collapsed with the weighting spectra which was generated with the 218-group library and which was 
based on the weighting spectra used to prepare the 218-group library from ENDF/B-IV data. 

1.3 CALCULATIONAL PROCEDURE 

In the KENO V.a validation process, many of the available options in CSAS25 and KENO V.a 
were exercised. These options include the automatic atomic density generation features, the various 
treatments in NITAWL, and the geometry and reflector options in KENO V.a. This was done in 
order to validate the mechanics and capabilities of the code for a broad spectrum of problems. The 
majority of the calculations repeat calculations which were modeled by different people at different 
times. Usually there are multiple ways that a problem may be specified, all of which are equally 
correct. The original input data were left substantially unchanged in order to allow testing for 
discrepancies or bias which might have been caused by the differences in analysts' problem specifica- 
tions. A complete listing of the input data has been included in Appendix A. 

The resonance treatment used was the one which appeared to most accurately fit the problem specifi- 
cations. All problems were run for 103 generations of 600 neutrons per generation. Some problems 
were run using the adjoint reflector weighting (bias ID), whereas others were run using full neutron 
tracking in the reflector in order to test for bias which might be caused by one or the other treatment. 

With KENO V.a, there is no single bfi which is 'the answer' for the problem. The code starts with 
an initial neutron distribution and calculates the effective multiplication for a generation of neutrons. 
The next generation uses a starting distribution based on the fission points of the previous generation 
and calculates the effective multiplication for the current generation. Since 103 generations were run, 
there are 103 different answers. In the ideal situation, once the source has converged and the original 
(and usually arbitrary) starting distribution has decayed, the difference in the batch-to-batch bff may be 
attributed to the statistical nature of the Monte Carlo calculation, and the "best" answer should be the 
average of the remaining calculations. The common practice in KENO V.a is to tabulate the average 
bff as a function of the number of generations skipped. Considerable judgment is then required in 
determining the answer. Many calculations do not approach the ideal situation. For example, under- 
sampling may exist where the number of neutrons per generation is not sufficient to sustain a proper 
source distribution, or the number of generations is insufficient to converge the source distribution. In 
order to remove the element of judgment from the interpretation of the results and to mechanize the 
process of validating and comparing results to previous validation, the average kff by generation skipped 
with the lowest calculated standard deviation is reported here. This number appears as the "final value' 
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in the plot of average bff by generation skipped in the KENO V.a output. The analyst is encouraged 
to review the tabulated results against the plots in Appendix B when using the validation for establish- 
ing safety margins for the different types of criticals which were run. 

In each calculation, the optional parameter NUB was set to “yes” in KENO V.a so the program 
would calculate and print the average energy group of the neutron-causing fission. This parameter has 
been frequently used in past validations because of trends which have been observed and appear to be 
correlated. 

1.4 PROBLEM DESCRIPTION AND RESULTS 

A brief problem description and results are presented in Tables 1-6. The experimental models used 
to generate Table 1 are from low enriched uranium experiments obtained from ref. 8. These include 
experiments for homogeneous single-unit criticals, both reflected and unreflected, as well as heterogene- 
ous uranium metal rods in water. The fissile compounds considered were U02FZ, U metal, and U308,  
all at 4.89% U-235 enrichment. The moderating materials were water, sterotex, and U02F2 solution. 

The experimental models used to generate Table 2 are from low enriched uranium experiments 
obtained from ref. 11. These experiments are formally undocumented experiments for 3.85% enriched 
uranium metal rods in water. The heterogeneous systems consist of large diameter rods which are water 
moderated. In some cases the rods have an internal hole which is also water moderated. The critical 
experiments were modeled in detail from descriptions in the experiment logbook. Extensive detail was 
included in these calculations in order to thoroughly test the KENO V.a geometry package. 

Table 3 includes models from ref. 7 which were used for the validation of Y12CSG for the Oak 
Ridge Gaseous Diffusion Plant. The validation considered single-unit criticals, both reflected and unre- 
flected, at several enrichments ranging from 1.4 to 4.98%. The first 30 experiments are 
UF4/paraffin-moderated systems and U02Fz solution systems at various moderation levels. The last 20 
experiments are 4.46% enriched damp oxide experiments performed at Rocky Flats. These later experi- 
ments test the code’s ability to handle both intermixed and interstitial moderation. Several of the damp 
oxide experiments, which were driven by highly enriched uranium systems, were added to the series. 

Highly enriched uranium experiments from ref. 8 were used to generate Table 4. These are 
UOzF2 and U02(N03)2 solution systems. Both single-unit and array systems were analyzed under a 
variety of reflection conditions including unreflected, fully water reflected, concrete reflected, and Plexi- 
glas reflected. 

Table 5 includes experiments from ref. 6 which were used for validation of Y12CSG for the Y-12 
Plant. Single-unit reflected and unreflected systems for uranium metal, uranium alloy, U02F2 solution 
and U02( NO& solutions were considered. Extensive calculations were performed on arrays, including 
( 1 )  arrays of metal units with and without interstitial moderation, (2) arrays of U02F2 slab systems, and 
(3) arrays of 5-liter containers of UO2( NO3)z having varying reflector thicknesses of paraffin and/or 
Plexiglas. 

Table 6 contains the experimental models and results from the eta experiments performed at 
Y- 1 2.12vi3 These experiments are U02(N03)2 solution experiments in simple unreflected geometry. The 
systems are typically very dilute. The experiments included boron poisoned solutions and 
U-233 systems. 
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Table 1. KENO V.a calculated kff for experimentally critical 
low enriched uranium systems (last modeled in ref. 8) 

Case Experimental description Reference keff f I7 

CAAO 1 

CAAO2 

CAA03 

CAA04 

CAAO5 

CAA06 

CAA07 

CAAO8 

CAA09 

CAA 1 0 

CAAl 1 

CAA12 

Experiment 1A. 401-4.8970 U rods, 0.762-cm diam, 30-cm 
long, 1.3-cm pitch, H20 moderated and reflected 

Experiment 4B. 400-4.8970 U rods, 0.762-cm diam, 30-cm 
long, 1.3-cm pitch, H 2 0  moderated and reflected 

Experiment 11A. 240-4.89% U rods, 0.762-cm diam, 30-cm 
long, 1.3-cm pitch, H 2 0  moderated and reflected 

Experiment 6A. 203-4.89% U rods, 0.762-cm diam, 30-cm 
long, 2.05-cm pitch, H 2 0  moderated and reflected 

Experiment 8C. 400-4.89% U rods, 0.762-cm diam, 30-cm 
long, 2.05-cm pitch, H 2 0  moderated and reflected 

Experiment 14A. 398-4.89% U rods, 0.762-cm diam, 30-cm 
long, 1.3-cm pitch, H 2 0  moderated, H 2 0  top reflector, 
Plexiglas bottom reflector, Pb reflected 1 face 

Experiment 23B. 400-4.8990 U rods, 0.762-cm diam, 30-cm 
long, 1.3-cm pitch, H 2 0  moderated, H 2 0  top reflector, 
Plexiglas bottom reflector, Pb reflected 4 faces 

Experiment 26A. 215-4.8970 U rods, 0.762-cm diam, 30-cm 
long, 1.3-cm pitch, H20 moderated, H 2 0  top reflector, 
Plexiglas bottom reflector, Pb reflected 4 faces 

Experiment 28A. 2554.89% U rods, 0.762-cm diam, 30-cm 
long, 1.3-cm pitch, H 2 0  moderated, H 2 0  top reflector, 
Plexiglas bottom reflector, Pb reflected 4 faces, SS 
in center 

Experiment 30C. 494-4.8996 U rods, 0.762-cm diam, 30-cm 
long, 1.3-cm pitch, H20 moderated, H 2 0  to reflector, 
Plexiglas bottom reflector, Pb reflected 4 faces, bora1 
in row 6 

Experiment 31C. 494-4.89% U rods, 0.762-cm diam, 30-cm 
long, 1.3-cm pitch, H 2 0  moderated, H 2 0  top reflector, 
Plexiglas bottom reflector, Pb reflected 4 faces, Cd in 
row 6 

Experiment 32s. 11 x 12 array of 4.89% U rods in 
‘300 g U/1 U02F2 solution, 0.762-cm diam, 2.05-cm pitch, 
in 95.88-cm-diam tank 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

14 

0.9945 k 0.0036 

0.9912 k 0.0030 

0.9924 t 0.0031 

0.9942 f 0.0032 

0.9839 +- 0.0034 

0.9957 -1- 0.0036 

0.9778 f 0.0036 

0.9966 -t 0.0030 

0.9950 f 0.0029 

1.0010 -t 0.0032 

0.9921 f 0.0033 

14 0.9885 k 0.0026 
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Table 1 (continued) 

Case Experimental description Reference kcff+a 

CAA 

CAA 

CAA 1 3 

CAA 14 

CAA 15 

CAA16 

CAA 17 

8 

9 

CAA20 

CAA2 1 

CAA22 

CAA23 

CAA24 

CAA25 

Experiment 33s. 9 x 10 array of 4.89% U rods in 
‘300 g U/1 U02F2 solution, 0.762-cm diam, 2.05-cm 
pitch, in 95.88-cm-diam tank 

14 1.0035 f 0.0022 

Experiment 36s. 9 x 10 array of 4.89% U rods in 
-300 g U/1 U02F2 solution, 0.762-cm diam, 
2.453-cm pitch, in 95.88-cm-diam tank 

Experiment 40s. 6 x 7 array of 4.89% U rods in 
‘300 g U/1 U02F2 solution, 1.31-cm diam, 
2.99-cm pitch, in 95.88-cm-diam tank 

Experiment 42s. 6 x 7 array of 4.89% U rods in 
-300 g U/1 U02F2 solution, 1.31-cm diam, 
3.40-cm pitch, in 95.88-cm-diam tank 

Experiment 44s. 6 x 7 array of 4.89% U rods in 
-300 g U/1 U02F2 solution, 1.31-cm diam, 
3.94-cm pitch, in 95.88-cm-diam tank 

Experiment 45s. 6 x 7 array of 4.89% U rods in 
-300 g U/1 U02F2 solution, 1.31-cm diam, 
4.40-cm pitch, in 95.88-cm-diam tank 

4.89% U308 - Stereotex blocks 55.5 g U-235/1, 
unreflected 

4.89% U30s - Stereotex blocks 40.6 g U-235/1 
(H/X = 395.0), unreflected 

4.89% U308 - Stereotex blocks, 22.1 g U-235/1 
(H/X = 757.0), unreflected 

4.89% U308 - Stereotex blocks 33.3 g U-235/1 
(H/X = 503.6), unreflected 

4.89% U308 - Stereotex blocks 64.91 g U-235/1 
(H/X = 199.3), paraffin top reflector, H 2 0  reflected 
bottom and sides 

4.89% U30s - Stereotex blocks 56.2 g U-235/1 
(H/X = 244.8), paraffin top reflector, H20 reflected 
bottom and sides 

4.89% U308 - Stereotex blocks 40.6 g U-235/1 
(H/X = 396.7), paraffin top reflector, H2O reflected 
bottom and sides 

14 0.9921 + 0.0025 

14 0.9908 f 0.0020 

14 0.9940 & 0.0025 

14 0.9884 t 0.0029 

14 0.9885 f 0.0025 

15 0.9875 2 0.0035 

15 1.0030 -I- 0.0031 

I5 1.0055 k 0.0029 

15 1.0042 +. 0.0034 

15 0.9791 I f r  0.0036 

15 0.9918 4 0.0033 

15 1.0015 f 0.0035 
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Table 1 (continued) 

Case Experimental description Reference keff -t fJ 

CAA26 

CAA27 

CAA28 

CAA29 

CAA30 

CAA3 1 

CAA32 

CAA33 

CAA34 

CAA35 

CAA36 

CAA37 

CAA38 

CAA39 

4.89% U30s - Stereotex blocks 22.2 g U-235/1 
(H/X = 756.5), paraffin top reflector, H 2 0  reflected 
bottom and sides 

4.89% U308 - Stereotex blocks 81.1 g U-235/1 
(H/X = 146.8), paraffin top reflector, H 2 0  reflected 
bottom and sides 

4.89% U308 - Stereotex blocks 107.0 g U-235/1 
(H/X = 82.7), paraffin top reflector, H20 reflected 
bottom and sides 

4.89% U308 - Stereotex blocks 33.3 g U-235/1 
(H/X = 504.1), paraffin top reflector, H 2 0  reflected 
bottom and sides 

4.89% U02F2 solution 42.54 g U-235/1 
(H/X = 524) in a 20-in.-diam SS cylinder, unreflected 

4.89% U02F2 solution 42.54 g U-235/1 
(H/X = 524) in a 20 x 20 in. aluminum box, unreflected 

4.89% U02F2 solution 3 1.79 g U-235/1 
(H/X = 735) in a 20-in.-diam SS cylinder, unreflected 

4.89% U02F2 solution 24.04 g U-235/1 
(H/X = 1002) in a 27.3-in.-diam aluminum sphere, 
unreflected 

4.89% UO2F2 solution 24.28 g U-235/1 
(H/X = 991) in a 30-in.-diam aluminum cylinder, 
unreflected 

4.89% U02F2 solution 42.54 g U-235/1 
(H/X = 524) in a 15-in.-diam SS cylinder, H 2 0  reflected 

4.89% U02F2 solution 42.54 g U-235/1 
(H/X = 524) in a 20 x 20 in. aluminum box, H20 reflected 

4.89% U02F2 solution 31.79 g U-235/1 
(H/X = 735) in a 15-in.-diam SS cylinder, H 2 0  reflected 

4.89% UO2F2 solution 22.1 1 g U-235/1 
(H/X = 991) in a 27.3-in.-diam aluminum sphere, 
H 2 0  reflected 

4.89% UOzF2 solution 24.22 g U-235/1 
(H/X = 994) in a 20-im-diam SS cylinder, H20 reflected 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

0.9991 f 0.0025 

0.9991 f 0.0040 

0.9739 f 0.0035 

0.9938 f 0.0031 

0.9861 st 0.0032 

0.9936 f 0.0032 

0.9936 -+ 0.0028 

0.9949 -t 0.0027 

0.9959 k 0.0022 

1.0029 k 0.0030 

1.0106 -+ 0.0026 

0.9931 5 0.0027 

0.9927 f 0.0022 

1.0001 f 0.0025 
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Table 2. KENO V.a calculated bfi for experimentally critical 
low enriched uranium systems (last modeled in ref. 11) 

Case Experimental description Reference kerf+. 0 

CAB0 1 

CAB02 

CAB03 

CAB07 

CAB08 

CAB09 

CAB10 

CAB1 1 

CAB 12 

(EBJ.1) lattice 2. 153.85% U rods, 
7.2 in. diam x 30 in. long in square lattice, 
7.2 in. center to center, 77.8 cm water height 

(EBJ.2X) lattice 5. 11-3.85% U rods, 
7.2 in. diam x 30 in. long in square lattice, 
7.95 in. center to center, 72.4 cm water height 

(EBJ.3X) lattice 8. 24-3.896 U rods, 
7.2 in. diam x 30 hlong in square lattice, 
8.70 in. center to center, 75.0 cm water height 

(EBJ.4) lattice 3. 16-3.85’31 U rods, 
7.2 in. diam x 30 in. long in triangular 
lattice, 7.45 in. center to center, 79.3 cm 
water height 

(EBJSX) lattice 9. 7-3.85% U rods, 
7.2 in. diam x 30 in. long in triangular 
lattice, 8.20 in. center to center, 53.1 cm 
water height 

(EBJ.6X) lattice 2. 11-3.85% U rods, 
7.2 in. OD x 2.6 in. ID x 30 in. long in 
triangular lattice, 7.20 center to center, 
77.2 cm water height 

(EBJ.8) lattice 5. 6-3.85% U rods, 
7.2 in. OD x 2.6 in. ID x 30 in. long in square 
lattice, 7.95 in. center to center, 91.4 cm 
water height (2 subcritical) 

(EBJ.9) lattice 6. 16-3.85% U rods, 
7.2 in. OD x 2.6 in. ID x 30 in. long in 
square lattice, 8.70 in. center to center, 
49.2 cm water height 

(EBJ.lO) lattice 14. 20-3.8570 U rods, 
7.2 in. OD x 2.6 in. ID x 30 in. long in 
square lattice, 9.07 in. center to center, 
79 cm water height 

16 

16 

16 

16 

16 

16 

16 

16 

16 

0.9893 f 0.0026 

1.0025 +_ 0.0029 

0.9927 f 0.0025 

0.9897 f 0.0025 

0.9924 ? 0.0032 

X* 

0.9998 f 0.0024 

0.9953 f 0.0025 

0.9943 2 0.0028 
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Table 2 (continued) 

Case Experimental description Reference bff+ 
~~~ ~ 

CAB13 (EBJ.ll) lattice 19. 8-3.85% U rods, 16 0.9960 sf: 0.0028 
7.2 in. OD x 2.6 in. ID x 30 in. long in 
square lattice, 7.2 in. center to center, 
72.5 cm water height 

CAB14 (EBJ.12) lattice 3. 22-3.8596 U rods, 16 1.0093 k 0.0026 
2.5 in. diam x 30 in. long in square lattice, 
2.85 in. center to center, 72.3 cm water height 

CAB15 (EBJ.13) lattice 9. 15-3.8596 U rods, 16 0.9992 k 0.0030 
2.5 in. diam x 30 in. long in square lattice, 
3.25 in. center to center, 64.8 cm water height 

CAB16 (EBJ.14) lattice 2. 23-3.85% U rods, 16 0.9877 + 0.0029 
2.5 in. diam x 30 in. long in square lattice 
4.00 in. center to center, 68.9 cm water height 

*Job failed in execution. 
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Table 3. KENO V.a calculated kcff for experimentally 
critical low enriched uranium systems (last modeled in ref. 7) 

~ ~~~ 

Case Experimental description Reference kcfff = 
CAS04 

CAS05 

CAS06 

CAS1 1 

CAS 1 2 

CAS 13 

CAS 14 

CAS 15 

CAS 16 

CAS 17 

An unreflected rectangular parallelepiped of 17 0.9998 f 0.0022 
homogeneous U( 1 .4)F4 and paraffin with an H/U-235 atomic 
ratio of 421.8; 93.1 cm x 93.0 cm x 123.8 cm 

An unreflected rectangular parallelepiped of 17 0.9989 f 0.0026 
homogeneous U( 1 .4)F4 and paraffin with an H/U-235 atomic 
ratio of 421.8; 100.0’cm x 99.9 cm x 103.1 cm 

An unreflected rectangular parallelepiped of 17 0.9967 k 0.0022 
homogeneous U( 1.4)F4 and paraffin with an H/U-235 atomic 
ratio of 421.8; 130.7 cm x 130.6 cm x 74.2 cm 

A reflected rectangular parallelepiped of 
homogeneous U( 2)F4 and paraffin with an H/U-235 
atomic ratio of 195.2; 56.22 cm x 56.22 cm x 112.88 cm, 
reflected with 15.2 cm of paraffin on top and sides 
and 15.2 cm of Plexiglas on the bottom 

An unreflected rectangular parallelepiped of 
homogeneous U( 2)F4 and paraffin with an H/U-235 
atomic ratio of 195.2; 71.47 cm x 71.47 cm x 94.14 cm 

A reflected rectangular parallelepiped of 
homogeneous U( 2)F4 and paraffin with an H/U-235 
atomic ratio of 293.9; 51.11 cm x 51.11 cm x 73.87 cm, 
reflected with 15.2 cm of paraffin on top 

An unreflected rectangular parallelepiped of 
homogeneous U( 2)F4 and paraffin with an H/U-235 
atomic ratio of 293.9; 56.22 cm x 56.22 cm x 122.47 cm 

A reflected rectangular parallelepiped of 
homogeneous U(2)F4 and paraffin with an H/U-235 
atomic ratio of 406.3; 53.67 cm x 53.67 cm x 54.29 cm, 
reflected with 15.2 cm of paraffin on top and sides 
and 15.2 cm of Plexiglas on the bottom 

A reflected rectangular parallelepiped of 
homogeneous U( 2)F4 and paraffin with an H/U-235 
atomic ratio of 495.9; 46.00 cm x 46.00 cm x 96.57 cm, 
reflected with 15.2 cm of paraffin on top and sides 
and 15.2 cm of Plexiglas on the bottom 

A reflected rectangular parallelepiped of 
homogeneous U(2)F4 and paraffin with an H/U-235 
atomic ratio of 613.6; 56.32 cm x 61.29 cm x 54.08 cm, 
reflected with 15.2 cm of polyethylene on top and 
sides and 15.2 cm of Plexiglas on the bottom 

18 1.0023 f 0.0030 

18 1.0096 f 0.0026 

18 1.0054 f 0.0029 

18 1.0028 f 0.0027 

18 0.9967 f 0.0024 

18 1.0000 k 0.0026 

18 0.9982 5 0.0027 
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Table 3 (continued) 

Case 

CAS 18 

CAS 19 

CAS20 

CAS2 1 

CAS22 

CAS23 

CAS24 

CAS25 

CAS26 

Experimental description Reference kfff u 

An unreflected rectangular parallelepiped of 18 0.9975 f 0.0024 
homogeneous U( 2)F4 and paraffin with an H/U-235 
atomic ratio of 613.6; 61.3 cm x 66.54 cm x 66.52 cm 

A reflected rectangular parallelepiped of 18 0.9885 f 0.0020 
homogeneous U(2)F4 and paraffin with an H/U-235 
atomic ratio of 971.7; 76.51 cm x 76.44 cm x 82.42 cm, 
reflected with 5.2 cm of polyethylene on top and 
sides and 15.2 cm of Plexiglas on the bottom 

An unreflected rectangular parallelepiped of 
homogeneous U(2)F4 and paraffin with an H/U-235 
atomic ratio of 971.7; 81.45 cm x 86.70 cm x 88.22 cm 

A reflected rectangular parallelepiped of 
homogeneous U( 3)F4 and paraffin with an H/U-235 
atomic ratio of 133.4; 51.14 cm x 51.14 cm x 51.27 cm, 
reflected with 15.2 cm of paraffin on top and sides 
and 15.2 cm of Plexiglas on the bottom 

A reflected rectangular parallelepiped of 
homogeneous U(3)F4 and paraffin with an H/U-235 
atomic ratio of 133.4; 43.47 cm x 43.47 cm x 86.39 cm, 
reflected with 15.2 cm of paraffin on top and sides 
and 15.2 cm of Plexiglas on the bottom 

A reflected rectangular parallelepiped of 
homogeneous U( 3)F4 and paraffin with an H/U-235 
atomic ratio of 133.4; 46.02 cm x 46.02 cm x 67.57 cm, 
reflected with 15.2 cm of paraffin on top and sides 
and 15.2 cm of Plexiglas on the bottom 

A reflected rectangular parallelepiped of 
homogeneous U( 3)F4 and paraffin with an H/U-235 
atomic ratio of 133.4; 56.25 cm x 56.25 cm x 43.41 cm, 
reflected with 15.2 cm of paraffin on top and sides 
and 15.2 cm of Plexiglas on the bottom 

A reflected rectangular parallelepiped of 
homogeneous U(3)F4 and paraffin with an H/U-235 
atomic ratio of 133.4; 61.36 cm x 61.36 cm x 38.67 cm, 
reflected with 15.2 cm of paraffin on top and sides 
and 15.2 cm of Plexiglas on the bottom 

An unreflected rectangular parallelepiped of 
homogeneous U( 3)F4 and paraffin with an H/U-235 
atomic ratio of 133.4: 56.47 cm x 56.47 cm x 86.64 cm 

18 

18 

18 

18 

18 

18 

18 

0.9846 f 0.0018 

1.0145 f 0.0030 

1.0228 f 0.0030 

1.0169 & 0.0032 

1.0129 f 0.0026 

1.0201 f 0.0032 

1.0152 5 0.0025 
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Table 3 (continued) 

Case Experimental description Reference kfff 

CAS27 

CAS28 

CAS29 

CAS30 

CAS3 1 

CAS32 

CAS33 

CAS34 

CAS35 

CAS36 

An unreflected rectangular parallelepiped of 18 1.0187 f 0.0030 
homogeneous U( 3)F4 and paraffin with an H/U-235 
atomic ratio of 133.4; 56.25 cm x 61.36 cm x 74.38 cm 

An unreflected rectangular parallelepiped of 18 1.0180 f 0.0028 
homogeneous U( 3)F4 and paraffin with an H/U-235 
atomic ratio of 133.4; 61.4 cm x 61.4 cm x 66.0 cm 

A reflected rectangular parallelepiped of 
homogeneous U( 3)F4 and paraffin with an H/U-235 
atomic ratio of 276.9; 40.81 cm x 40.80 cm x 39.49 cm, 
reflected with 15.2 cm of polyethylene on top and sides 
and 15.2 cm of Plexiglas on the bottom 

An unreflected rectangular parallelepiped of 
homogeneous U( 3)F4 and paraffin with an H/U-235 
atomic ratio of 276.9; 40.90 cm x 40.93 cm x 116.80 cm 

An unreflected rectangular parallelepiped of 
homogeneous U( 3)F4 and paraffin with an H/U-235 
atomic ratio of 276.9; 48.59 cm x 51.14 cm x 48.53 cm 

An unreflected rectangular parallelepiped of 
homogeneous U( 3)F4 and paraffin with an H/U-235 
atomic ratio of 276.9; 81.71 cm x 81.66 cm x 31.34 cm 

A composite cadmium/steel/water side reflected 
stainless steel cylinder of 0.079 cm wall thickness 
and 19.545 cm IR filled to a height of 54.45 cm with 
U(4.98)02F2 solution at an H/U-235 atomic ratio of 488 

A composite 1-in. steel/water side reflected 
steel cylinder of 0.079 cm wall thickness and 16.51 cm 
IR filled to a height of 143 cm with U(4.98)OzFz 
solution at an H/U-235 atomic ratio of 488 

An unreflected sphere of U(4.98)02F2 with 
an H/U-235 atomic ratio of 490. Solution radius of 
25.3873 cm and stainless steel container wall 
thickness of 0.0508 cm 

An unreflected stainless steel cylinder of 
0.07874 cm wall thickness and a 19.55 cm IR filled to 
a height of 101.7 cm with U(4.98)02F2 solution 
at an H/U-235 atomic ratio of 496 

18 1.0131 f 0.0030 

18 1.0173 & 0.0030 

18 1.0131 f 0.0030 

18 1.0124 f 0.0030 

19 0.9989 f 0.0030 

19 1.0006 f 0.0028 stainless 

20 0.9970 f 0.0034 

21 1.0023 & 0.0032 
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Table 3 (continued) 

Case Experimental description Reference kcrr +- 0 

CAR0 1 

CAR02 

CAR03 

CAR04 

CAR05 

CAR06 

CAR07 

CAR08 

CAR09 

CAR10 

CAR1 1 

CAR 1 2 

Experiment 1. 4.46% enriched U308, H/U = 0.77, 
42 fuel cans with 2.44 cm interstitial moderation, 
plastic reflected 

Experiment 2. 4.46% enriched U308, H/U = 0.77, 
43 fuel cans with 2.44 cm interstitial moderation, 
plastic reflected 

Experiment 3. 4.46% enriched U308, H/U = 0.77, 
100 fuel cans with 0.929 cm interstitial moderation, 
plastic reflected 

Experiment 13. 4.46% enriched U308, H/U = 0.77, 
40 fuel cans with 2.44 cm interstitial moderation, 
concrete reflected 

Experiment 15. 4.46% enriched U308, H/U = 0.77, 
98 fuel cans with 0.929 cm interstitial moderation, 
concrete reflected 

4.46% enriched U308, H/U = 0.77, driven by 
93.12% enriched uranium metal sphere (29.870 kg), 
120 + 4 s  fuel cans, plastic reflected 

4.46% enriched U308, H/U = 0.77, driven by 
high concentration (14.844 kg 351.18 g/l) fuel cans, 
plastic reflected 

4.46% enriched U308, H/U = 0.77, driven by 
low concentration (12.871 kg 86.42 g/1) 93.17% 
enriched U02(N03)2, 119 + 2 s  
fuel cans, plastic reflected 

4.46% enriched U308, H/U = 0.77, driven by 
low concentration (13.001 kg 86.42 g/l) 93.17% 
enriched U02(N03)2, 119 + 2 s  
fuel cans, plastic reflected 

4.46% enriched U308, H/U = 0.77, driven by 
low concentration (12.446 kg 86.42 g/l) 93.17% 
enriched U02(N03)2, 119 + 2s 
fuel cans, concrete reflected 

Experiment A. 4.46% enriched U308 
H/U = 1.25, 38 fuel cans with 2.44 cm interstitial 
moderation, plastic reflected 

Experiment B. 4.46% enriched U308 
H/U = 1.25, 78 fuel cans with 0.929 cm interstitial 
moderation, plastic reflected 

22 1.0081 f 0.0034 

22 1.0052 _+ 0.0031 

22 0.9876 f 0.0030 

22 1.0089 f 0.0029 

22 0.9998 f 0.0027 

23 0.9951 f 0.0031 

23 0.9998 f 0.0032 

23 0.9980 +- 0.0036 

23 0.9983 +- 0.0030 
e 

23 1.0008 +- 0.0034 

24 1.0073 k 0.0032 

24 1.0109 k 0.0031 
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Table 3 (continued) 
~~ 

Case Experimental description Reference kff+ fJ 

CAR13 

CAR 14 

CAR15 

CAR 16 

CAR 17 

CAR18 

CAR 19 

CAR20 

Experiment C. 4.46% enriched U308 24 1.0108 -t 0.0032 
H/U = 1.25,80 fuel cans with 0.929 cm interstitial 
moderation, plastic reflected 

4.46% enriched U308 H/U = 1.25, driven 
by high concentration (12.268 kg 35 1.64 gU/l), 
93.17% enriched U02(N03)*, 119 + 2s fuel 
cans, plastic reflected 

4.46% enriched U308 H/U = 1.25, driven 
by high concentration (12.400 kg 351.65 gU/1), 
93.17% enriched U02(N03)2, 119 + 2s fuel 
cans, plastic reflected 

4.46% enriched U308 H/U = 1.25, driven 
by low concentration (10.836 kg p 86.60 gU/1), 
93.17% enriched U02(N03)2, 119 + 2s fuel 
cans, plastic reflected 

Experiment F. 4.46% enriched U30s 
H/U = 2.03, 48 fuel cans with 0.92 cm interstitial 
moderation, plastic reflected 

Experiment G. 4.46% enriched U30s 25 1.0005 f 0.0030 
H/U = 2.03, 30 fuel cans with 2.44 cm interstitial 
moderation, plastic reflected 

Experiment D. 4.46% enriched U308 25 1.0097 f 0.0032 
H/U = 2.03, driven by 93.12% enriched uranium metal 
sphere (13.73 kg), 120 + 4s fuel cans, plastic reflected 

Experiment E. 4.46% enriched U308 25 0.9911 f 0.0031 
H/U = 2.03, driven by 93.12% enriched hollow uranium 
metal sphere (12.786 kg), 120 + 4s fuel cans, 
plastic reflected 

24 0.9907 k 0.0034 

24 1.0106 f 0.0033 

24 0.9978 f 0.0036 

25 1.0069 f 0.0033 
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Table 4. KENO V.a calculated bff for experimentally 
critical highly enriched uranium systems (last modeled in ref. 8) 

Case Experimental description Reference bffk fJ 

CAAO1 U(93.2)02Fz solution sphere H/X = 11 12, 
unreflected 

CAA02 U(93.2)O2F2 solution sphere H/X = 1393 
unreflected 

CAA03 U(93.2)02(N03)2 solution sphere 
H/X = 1379, unreflected 

CAA04 U(93.2)0#2 solution sphere 
H/X = 76.1, H 2 0  reflected 

CAA05 U(93.2)o2F2 solution sphere 
H/X = 126.5, HzO reflected 

CAA06 U(93.2)02F2 solution sphere 
H/X = 1270, H 2 0  reflected 

CAA07 U(93.2)02F2 solution sphere 
H/X = 268.8, H 2 0  reflected 

CAA08 U(93.2)0$2 solution sphere 
H/X = 515.1, H 2 0  reflected 

CAA09 U(93.2)02F2 solution sphere 
H/X = 203.5 unreflected 

CAA10 U(93.2)0& solution sphere 
H/X = 239.3, H2O reflected 

CAAll U(93.2)O2F2 solution sphere 
H/X = 468.2, H 2 0  reflected 

CAA12 U(93.2)02(N03)2 solution 
142.92 g U/1, 28.01 cm diam 
cylinder, unreflected 

CAA13 U(93.2)0z(N03)2 solution 
357.71 g U/1, 28.01 cm diam 
cylinder, unreflected 

CAA 14 U( 93.2)02( NO& solution 
54.89 g U/1, 33.01 cm diam 
cylinder, unreflected 

CAA15 U(93.2)02(N03)2 solution 
137.4 g U/1, 33.01 cm diam 
cylinder, unreflected 

26 

26 

26 

26 

26 

26 

27 

27 

27 

27 

27 

28 

28 

1.0096 f 0.0026 

1.0036 f 0.0023 

0.9998 * 0.0023 

1.0071 f 0.0039 

0.9971 k 0.0046 

0.9964 k 0.0023 

1.0097 A 0.0043 

1.0212 f 0.0033 

0.9991 f 0.0039 

1.0164 zk 0.0042 

1.0351 k 0.0039 

1.0090 f 0.0039 

1.0060 f 0.0035 

28 1.0119 f 0.0042 

28 1.0027 f 0.0046 
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Table 4 (continued) 

Case Experimental description Reference kfff 

CAA 16 

CAA 17 

CAA18 

CAA19 

cAA20 

cAA21 

cAA22 

CAA23 

CAA24 

CAA25 

CAA26 

CAA27 

U(93.2)02( N03)2 solution 28 1.0024 k 0.0045 
357.71 g U/1, 33.01 cm diam 
cylinder, unreflected 

U( 93.2)02( N03)2 solution 28 1.0106 f 0.0041 
144.38 g U/1, 28.01 cm diam cylinder, 
concrete reflected 

U(93.2)02(N03)2 solution 
334.77 g U/1, 28.01 cm diam cylinder, 
concrete reflected 

U(93.2)02( N03)2 solution 
144.38 g U/1, 33.01 cm diam cylinder, 
concrete reflected 

U( 93.2)02( N03)2 solution 
334.77 g U/1, 33.01 cm diam cylinder, 
concrete reflected 

U( 9 3. 2)02( NO& solution 
144.38 g U/1, 28.01 cm diam cylinder, 
concrete reflected 

U(93.2)o2(No3)2 solution 
334.77 g U/1, 33.01 cm diam cylinder, 
concrete reflected 

U(93.2)02(N03)2 solution 
147.66 g U/1, 28.01 cm diam cylinder, 
Plexiglas reflected 

U(93.2) solution 
345.33 g U/1, 28.01 cm diam cylinder, 
Plexiglas reflected 

u(93.2)02( NO3)2 solution 
147.66 g U/l, 33.01 cm diam cylinder, 
Plexiglas reflected 

U(93.2)02(N03)2 solution 
345.33 g U/l, 33.01 cm diam cylinder, 
Plexiglas reflected 

U( 93.2)02( N03)2 solution 
147.66 g U/1, 28.01 cm diam cylinder, 
Plexiglas reflected 

28 1.0145 f 0.0044 

28 1.0056 f 0.0043 

28 1.0037 f 0.0044 

28 1.0094 f 0.0040 

28 1.0092 f 0.0037 

28 1.0085 f 0.0040 

28 1.0113 k 0.0047 

28 0.9947 f 0.0041 

28 1.0033 f 0.0040 

28 1.0157 f 0.0034 
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Table 4 (continued) 

Case Experimental description Reference kff f 

CAA28 

CAA29 

CAA30 

CAA3 1 

CAA32 

CAA33 

CAA34 

CAA35 

CAA36 

cAA37 

CAA38 

cAA39 

U(93.22)02(N03)2 solution 
345.33 g U/1, 33.01 cm diam cylinder, 
Plexiglas reflected 

U( 93.22)02( N03)2 solution 
67.28 g U/1, 21.12 cm diam cylinder in 
a 4 x 4 array, concrete reflected 

U( 93.1 2)02( N03)2 solution 
364.1 1 g U/1, 21.12 cm diam cylinder in 
a 4 x 4 array, concrete reflected 

U(93.2)02(N03)2 solution 
83.49 g U/1, 16.12 cm diam cylinder in 
a 4 x 4 array, concrete reflected 

U(93.2)02(N03)2 solution 
359.55 g U/1, 16.12 c diam cylinder in 
a 4 x 4 array, concrete reflected 

U(93.2)02(N03)2 solution 
76.09 g U/1, 2 1.12 cm diam cylinder in 
a 2 x 2 array, concrete reflected 

U( 9 3. 2)02( N03)2 solution 
364.1 1 g U/1, 21.2 cm diam cylinder in 
a 2 x 2 array, concrete reflected 

U(93.2)02(N03)2 solution 
359.55 g U/1, 16.12 cm diam cylinder in 
a 2 x 2 array, concrete reflected 

U(93.2)02(N03)2 solution 
359.55 g U/1, 16.12 cm diam cylinder in 
a 2 x 4 array, concrete reflected 

U(93.2)02(N03)2 solution 
60.32 g U/1, 2 I.  12 cm diam cylinder in 
a 4 x 4 array, Plexiglas reflected 

U(93.2)02(N03)2 solution 
355.94 g U/1, 21.12 cm diam cylinder in 
a 4 x 4 array, Plexiglas reflected 

U(93.2)02(N03)2 solution 
60.32 g U/1, 16.12 cm diam cylinder in 
a 4 x 4 array, Plexiglas reflected 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

28 

1.0141 f 0.0043 

1.0046 f 0.0033 

1.0061 f 0.0041 

1.0119 f 0.0035 

1.0056 f 0.0041 

1.0098 f 0.0033 

1.0014 f 0.0038 

1.0129 f 0.0045 

1.0099 f 0.0039 

1.0000 f 0.0034 

0.9961 f 0.0038 

1.0045 f 0.0034 
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Table 4 (continued) 

Case Experimental description Reference kefffa 

CAA40 U(93.2)02(N03)2 solution 28 0.9985 f 0.0039 
355.94 g U/1, 16.12 cm diam cylinder in 
a 4 x 4 array, Plexiglas reflected 

CAA41 U(93.2)02(N03)2 solution 28 0.9985 k 0.0040 
60.32 g U/1, 2 1. I2 cm diam cylinder in 
a 2 x 2 array, Plexiglas reflected 

CAA42 U(93.2)02(N03)2 solution 28 1.0041 k 0.0036 
355.94 g U/1, 21.12 cm diam cylinder in 
a 2 x 2 array, Plexiglas reflected 

CAA43 U(93.2)02(N03)2 solution 28 0.9982 f 0.0038 
355.94 g U/1, 16.12 cm diam cylinder in 
a 3 x 2 array, Plexiglas reflected 



19 

Table 5.  KENO V.a calculated brfor  experimentally critical 
highly enriched uranium systems (last modeled in ref. 6) 

Case 

~~ 

Experimental description Reference kefff IJ 

CAS01 

CAS04 

CAS05 

CAS06 

CAS07 

CAS08 

CAS09 

CAS 0 

CAS 1 

CAS02 

CAS03 

CAS 1 2 

CAS22 

CAS23 

Y-12 validation case A-1. 93.8% U metal 
sphere, unreflected (GODIVA) 

Y-12 validation case A-2. 93.2% U-Mo 
alloy cylinder annulus, unreflected 

Y-12 validation case A-3. 93.2% UO2F2 
solution, 19.992 g U/1, in A1 sphere, unreflected 

Y-12 validation case A-4. 93.18% U O Z ( N O ~ ) ~  
solhion, 20.12 g U/1, in A1 sphere, unreflected 

Y-12 validation case A-5. 93.5% U metal 
hemispherical shell, H20 reflected 

Y-12 validation case A-6. 93.2% U metal 
cylinder annulus, graphite reflected 

Y-12 validation case A-7. 94% U metal 
cuboid, natural U reflected 

Y-12 validation case A-8. 93.1% U metal 
hemispherical shell, oil reflected 

Y-12 validation case A-9. 93.1% U metal 
hemispherical shell, steel center and 
oil reflected 

Y-12 validation case A-10. 97.67% U metal 
sphere, H20 reflected 

Y-12 validation case A-1 1. 93.172% U02(N03)2 
solution, 346.7 g U/1, in SS cylinder, 
unreflected 

Y-12 validation case B-1. 93.2% U metal 
cylinder annulus, unreflected, smaller U 
cylinder in hole touching one wall 

Y-12 validation case B-2. 93.2% U metal 
cylinder annulus, unreflected, smaller U 
block in hole touching one wall 

Y-12 validation case B-3. 93.2% U metal, 
unreflected cylinders and cuboids in 
approximate circular arrangement, cylinder, 
cuboid, and hemisphere stack in center 

29 

30 

26 

31 

32 

33 

32 

34 

34 

35 

28 

1.0004 f 0.0027 

1.0067 f 0.0028 

1.0023 f 0.0027 

1.0012 f 0.0022 

1.0042 & 0.0030 

1.0124 f 0.0031 

1.0027 f 0.0025 

1.0114 f 0.0034 

0.9977 k 0.0035 

0.9995 Ifr 0.0031 

1.0029 f 0.0044 

36 1.0004 2 0.0031 

36 1.0082 f 0.0034 

36 0.9959 ? 0.0030 
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Table 5 (continued) 

Case Experimental description Reference kffk fJ 

CAS24 

CAS25 

CAS26 

CAS27 

CAS28 

CAS29 

CAS 13 

CAS 14 

CAS15 

CAS I6 

Y-12 validation case B-4. 93.2% U metal 
cylinders, 4 x 4 x 4 array, unreflected 

37 0.9928 f 0.0033 

Y-12 validation case B-5. 93.2% U metal 
cylinders, 2 x 2 x 2 array, each unit in 
the array is a smaller cylinder capped on 
each end by a larger cylinder, unreflected 

37 < 1.0079 f 0.0030 

Y-12 validation case B-6. 93.2% U metal 
cylinders, 2 x 2 x 2 array, paraffin 
reflected 

37 

Y-12 validation case B-7. 93.2% U metal 
cylinders, 2 x 2 x 2 array, each unit 
in the array is a smaller cylinder capped 
on each end by a larger cylinder, 
paraffin reflected 

Y-12 validation case B-8. 93.2% U metal 
cylinders each in a Plexiglas box, 
2 x 2 x 2 array of these units unreflected 

37 

37 

Y-12 validation case B-9. 92.6% UO2(NO3)2 
solution, 415 g U/1, in Plexiglas 
cylinders, 3 x 3 x 3 array, unreflected 
(see also problem U4B271F) 

38 

Y-12 validation case B-10. 92.6% U02(N03)2 
solution, 63.3 g U/1, in Plexiglas 
cylinders, 3 x 3 x 3 array, unreflected 
(see also problem U6B271F) 

38 

Y-12 validation case B-1 1. 93.2% U02(N03)2 39 
solution, 505 g U/1, in SS cylinders, 
4 x 4 array, standing in a solution slab, 
Plexiglas reflected 

Y-12 validation case B-12. 93.2% U metal 
cylinders, 2 x 2 x 2 array, graphite 
moderated and polyethylene reflected 

40 

Y-12 validation case B-13. 92.6% U02(N03)2 
solution, 415 g U/1, in Plexiglas cylinders, 
4 x 4 x 4 array, unreflected (see also 
(problem U4B641F) 

38 

1.0011 f 0.0033 

1.0083 k 0.0031 

1.0102 f 0.0037 

0.9872 f 0.0041 

0.9854 f 0.0035 

1.0585 f 0.0038 

1.0126 f 0.0030 

0.9879 f 0.0037 
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Table 5 (continued) 

Case Experimental description Reference kcff +_ fJ 

CAS 17 

CAS 18 

CAS 19 

CAS20 

CAS2 1 

CAS30 

CAS32 

CAS34 

CAS36 

Y-12 validation case B-14. 92.6% UO2(NO3)2 
solution, 415 g U/1, in Plexiglas cylinders, 
3 x 3 x 3 array, paraffin reflected (see 
also problem U4R27I 1 F) 

Y-12 validation case B-15. 92.6% UO2(NO3)2 
solution, 415 g U/1, in Plexiglas cylinders, 
3 x 3 x 3 array, Plexiglas reflected 
(see also problem U4R27G1 F) 

Y-12 validation case B-16. 93.1% U02(N03)2 
solution, 450.8 g U/1, in SS containers, 
square central column with 8 perpendicular 
cylindrical arms unreflected 

Y-12 validation case B-17. 93.17% U02(N03)2 
solution, 355.9 g U/1, in A1 cylinders, 
4 x 4 array, Plexiglas reflected 

Y-12 validation case B-18. 93.17% UO2(NO3)2 
solution, 364.1 g U/1, in A1 cylinders, 
4 x 4 array, concrete reflected 

Problem S333SPO. 93.2% U02Fz solution, 
81.8 g U/1, in AI slabs, 3 7.62 cm slabs 
in 3 x 1 array, 0 cm separation, unreflected, 
cylindrical tank, floor and walls in 
experiment room included 

Problem S333SP1. 93.2% U02F2 solution, 
81.8 g U/1, in A1 slabs, 3 7.62 cm slabs 
in 3 x 1 array, 2.54 cm separation, unreflected, 
cylindrical tank, floor, and walls in 
experiment room included 

Problem S333SP3. 93.2% UOzF2 solution, 
81.8 g U/I, in A1 slabs, 3 7.62 cm slabs 
in 3 x 1 array, 7.62 cm separation, unreflected, 
cylindrical tank, floor, and walls in 
experiment room included 

Problem S333SP4. 93.2% UO2F2 solution, 
81.8 g U/1, in A1 slabs, 3 7.62 cm slabs 
in 3 x 1 array, 11.43 cm separation, unreflected, 
cylindrical tank, floor, and walls in 

38 

38 

41,42 

28 

28 

1.0250 f 0.0037 

1.0010 f 0.0045 

1.0329 f 0.0046 

1.03654 k 0.0037 

1.0239 f 0.0043 

43 0.9978 f 0.0038 

43 0.9805 f 0.0039 

43 0.9803 k 0.0039 

43 0.9933 f 0.0035 

experiment room included 
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Table 5 (continued) 

Case Experimental description Reference keff lJ 

CAS38 

CAS40 

CAS3 1 

CAS33 

CAS35 

CAS37 

CAS39 

CAS42 

CAS4 1 

Problem S333SP5. 93.2% U02F2 solution, 43 0.9881 f 0.0035 
8 1.8 g U/1, in A1 slabs, 3 7.62 cm slabs in 
3 x 1 array, 13.97 cm separation, unreflected, 
cylindrical tank, floor, and walls in 
experiment room included 

Problem S333SP6. 93.2% U02F2 
solution, 81.8 g U/1, in A1 slabs, 
3 7.62 cm slabs in 3 x 1 array, 
15.24 cm separation, unreflected, 
cylhdrical tank, floor, and walls 
in experiment room included 

Problem S333SPOR. 93.2% UOzF2 
solution, 8 1.8 g U/1, in A1 slabs, 
3 7.62 cm slabs in 3 x 1 array, 
0 cm separation, H20 reflected 

Problem S333SPlR. 93.2% U02F2 
solution, 81.8 g U/1, in A1 slabs, 
3 7.62 cm slabs in 3 x 1 array, 
2.54 cm separation, H20 reflected 

Problem S333SP3R. 93.2% UO2F2 
solution, 81.8 g U/1, in A1 slabs, 
3 7.62 cm slabs in 3 x 1 array, 
7.62 cm separation, H20 reflected 

Problem S333SP4R. 93.2% U02F2 
solution, 81.8 g U/1, in A1 slabs, 
3 7.62 cm slabs in 3 x 1 array, 
11.43 cm separation, H2O reflected 

Problem S333SP5R. 93.2% U02F2 
solution, 81.8 g U/1, in A1 slabs, 
3 7.62 cm slabs in 3 x 1 array, 
13.97 cm separation, H20 reflected 

Problem S36SP2. 93.2% U02F2 
solution, 81.8 g U/1 in A1 slabs, 
7.62 cm and 14.834 cm slabs in 
2 x 1 array, 5.08 cm separation, 
unreflected 

Problem S36SP15. 93.2% U02Fz 
solution, 81.8 g U/1 in A1 slabs, 
7.62 cm and 14.834 cm slabs in 
2 x 1 array, 38.1 cm separation, 
unreflected 

43 0.9824 f 0.0041 

43 0.9949 k 0.0035 

43 0.9995 k 0.0039 

43 0.9906 f 0.0036 

43 1.0030 f 0.0031 

43 0.9952 +_ 0.0035 

43 0.9916 +_ 0.0037 

0.9767 +_ 0.0038 43 
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Table 5 (continued) 

Case Experimental description Reference hff+ 0 

CAS43 

CAS44 

CAS45 

CAS46 

CAS47 

CAS48 

CAS52 

CAS49 

Problem S36SP30. 93.2% U02F2 43 0.9835 + 0.0037 
solution, 81.8 g U/1 in A1 slabs, 
7.62 cm and 14.834 cm slabs in 
2 x 1 array, 76.2 cm separation, 
unreflected 

Problem S36SP48. 93.2% U02F2 
solution, 81.8 g U/1 in A1 slabs, 
7.62 cm and 14.834 cm slabs in 
2 x 1 array, 121.92 cm separation, 
unreflected 

Problem S363SPO. 93.2% U02F2 
solution, 81.8 g U/1, in A1 slabs, 
7.62 cm, 14.834 cm, and 7.62 cm 
slabs in 3 x 1 array, 0 cm 
separation, unreflected 

Problem S363SP10. 93.2% U02Fz 
solution, 81.8 g U/1, in AI slabs, 
7.62 cm, 14.834 cm, and 7.62 cm 
slabs in 3 x 1 array, 25.4 cm 
separation, unreflected 

Problem S363SP20. 93.2% UOzFz 
solution, 81.8 g U/1, in AI slabs, 
7.62 cm, 14.834 cm, and 7.62 cm slabs 
in 3 x 1 array, 50.8 cm separation, 
unreflected 

Problem S363SP32.93.274~ U02F2 
solution, 81.8 g U/1, in A1 slabs, 
7.62 cm, 14.834 cm, and 7.62 cm 
slabs in 3 x 1 array, 81.28 cm 
separation, unreflected 

Problem S63SP6. 93.2% U02F2 
solution, 81.8 g U/1, in AI slabs. 
One slab is made up from two 7.62 cm 
slabs snugly fit together, the other 
is 7.62 cm, 2 x 1 array, 15.24 cm 
separation, unreflected 

Problem S63SP12. 93.2% U02F2 
solution, 81.8 g Ujl, in A1 slabs. 
One slab is made up from two 7.62 cm 
slabs snugly fit together, the other 
is 7.62 cm, 2 x 1 array, 30.48 cm 
separation, unreflected 

43 0.9757 f 0.0035 

43 0.9871 f 0.0040 

43 0.9832 + 0.0040 

43 0.9819 f 0.0037 

43 0.9813 f 0.0039 

43 0.9852 f 0.0038 

43 0.9831 _+ 0.0045 
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Table 5 (continued) 

Case Experimental description Reference kff* (7 

CAS50 

CAS5 1 

CAS54 

CAS58 

CAS53 

CAS55 

Problem S63SP18. 93.2% UO2F2 43 0.9814 k 0.0038 
solution, 81.8 g U/1, in A1 slabs. 
One’slab is made up from two 7.62 cm 
slabs snugly fit together, the other 
is 7.62 cm, 2 x 1 array, 45.72 cm 
separation, unreflected 

Problem S63SP30. 93.2% U02F2 
solution, 8 1.8 g U/1, in A1 slabs. 
One slab is made up from two 7.62 cm 
slabs snugly fit together, the other 
is 7.62 cm, 2 x 1 array, 76.2 cm 
separation, unreflected 

Problem S66SP2. 93.2% U02Fz 
solution, 81.8 g U/1, in A1 slabs. 
One slab is 14.834 cm, and the other 
is made up from two 7.62 cm slabs 
snugly fit together, 2 x 1 array, 5.08 cm 
separation, unreflected 

Problem S66SP2. 93.2% UO2F2 
solution, 81.8 g U/1, in A1 slabs. 
One slab is 14.834 cm, and the other 
is made up from two 7.62 cm slabs 
snugly fit together, 2 x 1 array, 15.24 cm 
separation, unreflected 

Problem S66SP15.93.2% U02F2 
solution, 81.8 g U/1, in A1 slabs. 
One slab is 14.834 cm, and the other 
is made up from two 7.62 cm slabs 
snugly fit together, 2 x 1 array, 38.1 cm 
separation, unreflected 

Problem S66SP20. 93.2% U02F2 
solution, 81.8 g U/1, in A1 slabs. 
One slab is 14.834 cm, and the other 
is made up from two 7.62 cm slabs 
snugly fit together, 2 x 1 array, 50.8 cm 
separation, unreflected 

43 0.9791 k 0.0036 

43 0.9831 f 0.0034 

43 0.9824 f 0.0037 

43 0.9884 k 0.0039 

43 0.9876 f 0.0038 
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Table 5 (continued) 
~~~ 

Case Experimental description Reference kff f l7 

CAS56 

CAS57 

CAS59 

CAS9 1 

CAS60 

CAS6 1 

CAS62 

Problem S66SP30. 93.2% U02F2 
solution, 81.8 g U/1, in A1 slabs. 
One slab is 14.834 cm, and the other 
is made up from two 7.62 cm slabs 
snugly fit together, 2 x 1 array, 76.2 cm 
separation, unreflected 

Problem S66SP48. 93.2% U02F2 
solution, 81.8 g U/1, in A1 slabs. 
One slab is 14.834 cm, and the other 
is  made up from two 7.62 cm slabs 
snugly fit together, 2 x 1 array, 121.92 cm 
separation, unreflected 

Problem S66SP66. 93.2% UO2F2 
solution, 8 1.8 g U/1, in A1 slabs. 
One slab is 14.834 cm, and the other 
is made up from two 7.62 cm slabs 
snugly fit together, 2 x 1 array, 167.64 cm 
separation, unreflected 

Problem U6B27 1 F. 92.6% UO2(NO3)2 
solution, 63.3 g U/1, in Plexiglas 
cylinders, 3 x 3 x 3 array, unreflected, 
walls, floor, and tank in experiment 
room included 

Problem U2B271F. 92.6% UO2(N03)2 
solution, 279 g U/1, in Plexiglas 
cylinders, 3 x 3 x 3 array, unreflected, 
walls, floor, and tank in experiment 
room included 

Problem U2B8 1 F. 92.6% UO2(NO3)2 
solution, 279 g U/1, in Plexiglas 
cylinders, 2 x 2 x 2 array, unreflected, 
walls, floor, and tank in experiment 
room included 

Problem U4B1251F. 92.6% U02(N03)2 
solution, 415 g U/1, in Plexiglas 
cylinders, 5 x 5 x 5 array, unreflected, 
walls, floor, and tank in experiment 
room included 

43 

43 

43 

38 

38 

' 38 

38 

0.9869 f 0.0042 

0.9864 f 0.0041 

0.9836 k 0.0036 

1.0052 k 0.0036 

0.9998 k 0.0036 

1.0005 f 0.0038 

0.9934 f 0.0039 
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Table 5 (continued) 

Case Experimental description Reference bK+- a 

CAS64 

CAS63 

CAS65 

CAS90 

CAS66 

CAS67 

CAS68 

CAS69 

Problem U4B64 1 F. 92.6% UOz(NO& 38 0.9963 f 0.0038 
solution, 415 g U/1, in Plexiglas 
cylinders, 4 x 4 x 4 array, unreflected, 
walls, floor, and tank in experiment 
room included 

Problem U4B27 1 F. 92.6% UO2(NO3)2 38 1.0050 f 0,0044 
solution, 415 g U/1, in Plexiglas 
cylinders, 3 x 3 x 3 array, unreflected, 
walls, floor, and tank in experiment 
room included 

Problem U4B81F. 92.6% UOz(NO3)2 
solution, 415 g U/1, in Plexiglas 
cylinders, 2 x 2 x 2 array, unreflected, 
walls, floor, and tank in experiment 
room included 

Problem U4U2B27. 92.6% UO2(NO3)2 
solution, 415 g U/l, in Plexiglas 
cylinders, 3 x 3 x 3 array, unreflected, 
279 g U/1 in 5 central units, walls, floor, 
and tank in experiment room included 

Problem U4R27AlF. 92.6% UOz(NO3)z 
solution, 415 g U/1, in Plexiglas 
cylinders, 3 x 3 x 3 array, reflected, 
15.24 cm paraffin on bottom, 1.27 cm 
Plexiglas on other faces 

Problem U4R27BlF. 92.6% UO?(N03)2 
solution, 415 g U/1, in Plexiglas 
cylinders, 3 x 3 x 3 array, reflected, 
15.24 cm paraffin on bottom, 2.54 cm 
Plexiglas on other faces 

Problem U4R27ClF. 92.6% U02(N03)2 
solution, 415 g U/1, in Plexiglas 
cylinders, 3 x 3 x 3 array, reflected, 
15.24 cm paraffin on bottom, 1.27 cm 
Plexiglas on other faces 

Problem U4R27DlF. 92.6% UO2(NO3)2 
solution, 415 g U/1, in Plexiglas 
cylinders, 3 x 3 x 3 array, reflected, 
15.24 cm paraffin on 5 faces, 15.24 cm 
Plexiglas on 1 face 

38 1.0081 f 0.0039 

38 0.9977 f 0.0042 

38 1.002 2 0.0037 

38 1.0217 +- 0.0038 

38 1.0170 f 0.0042 

38 1.0227 +_ 0.0040 
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Table 5 (continued) 

Case Experimental description Reference kff f (7 

CAS70 

CAS7 1 

CAS72 

CAS73 

CAS74 

CAS75 

CAS76 

CAS77 

Problem U4R27ElF. 92.6% UO2(NO3)2 
solution, 415 g U/1, in Plexiglas 
cylinders, 3 x 3 x 3 array, reflected, 
15.24 cm paraffin on bottom, 3.81 cm 
paraffin on other faces 

Problem U4R27FlF. 92.6% U02(N03)2 
solution, 415 g U/1, in Plexiglas 
cylinders, 3 x 3 x 3 array, reflected, 
15.24 cm paraffin on bottom, 7.62 cm 
paraffin on other faces 

Problem U4R27GlF. 92.6% U02(NO3)2 
solution, 415 g U/1, in Plexiglas 
cylinders, 3 x 3 x 3 array, reflected, 
1.27 cm Plexiglas all faces 

Problem U4R27HlF. 92.6% U02(N03)2 
solution, 415 g U/1, in Plexiglas 
cylinders, 3 x 3 x 3 array, reflected, 
1.27 cm paraffin all faces 

Problem U4R27IlF. 92.6% U02(N03)2 
solution, 415 g U/1, in Plexiglas 
cylinders, 3 x 3 x 3 array, reflected, 
15.24 cm paraffin all faces 

Problem U4R27JlF. 92.6% UO2(NO3)2 
solution, 415 g U/1, in Plexiglas 
cylinders, 3 x 3 x 3 array, reflected, 
3.81 cm paraffin all faces 

Problem U4R8AlF. 92.6% UOz(N03)2 
solution, 415 g U/1, in Plexiglas 
cylinders, 2 x 2 x 2 array, reflected, 
15.24 cm paraffin on bottom, 1.27 cm 
Plexiglas on other faces 

Problem U4R8BlF. 92.6% U02(N03)2 
solution, 4 15 g U/1, in Plexiglas 
cylinders, 2 x 2 x 2 array, reflected, 
15.24 cm paraffin on bottom, 
11.43 cm Plexiglas on other faces 

38 

38 

38 

38 

38 

38 

38 

38 

1.0205 f 0.0039 

1.0302 f 0.0040 

1.0016 f 0.0038 

1.0134 f 0.0041 

1.0172 f 0.0035 

1.0300 f 0.0037 

1.0046 f 0.0044 

1.0225 f 0.0040 
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Table 5 (continued) 

Case Experimental description Reference kcff f Q 

CAS78 

CAS79 

CAS80 

CAS8 1 

CAS82 

CAS83 

CAS84 

Problem U4R8ClF. 92.6% UO2(NO3)2 
solution, 415 g U/1, in Plexiglas 
cylinders, 2 x 2 x 2 array, reflected, 
15.24 cm paraffin on bottom, 
15.24 cm Plexiglas on other faces 

Problem U4R8DlF. 92.6% U02(N03)2 
solution, 415 g U/1, in Plexiglas 
cylinders, 2 x 2 x 2 array, reflected, 
15.24 ern paraffin on bottom, 
2.5.4 cm Plexiglas on other faces 

Problem U4R8ElF. 92.6% UO2(NO3)2 
solution, 4 15 g U/1, in Plexiglas 
cylinders, 2 x 2 x 2 array, reflected, 
15.24 cm paraffin on bottom, 
4.45 cm Plexiglas on other faces 

Problem U4R8FlF. 92.6% UOz(NO3)2 
solution, 415 g U/1, in Plexiglas 
cylinders, 2 x 2 x 2 array, reflected, 
15.24 cm paraffin on bottom, 
6.35 cm Plexiglas on other faces 

Problem U4R8G 1 F. 92.6% U02(N03)2 
solution, 4 15 g U/1, in Plexiglas 
cylinders, 2 x 2 x 2 array, reflected, 
15.24 cm paraffin on bottom, 
1.27 cm Plexiglas on other faces 

Problem U4R8HlF. 92.6% UOz(N03)2 
solution, 415 g U/1, in Plexiglas 
cylinders, 2 x 2 x 2 array, reflected, 
15.24 cm paraffin on bottom, 
3.81 cm Plexiglas on other faces 

Problem U4R8IlF. 92.6% UO2(NO3)2 
solution, 415 g U/1, in Plexiglas 
cylinders, 2 x 2 x 2 array, reflected, 
15.24 cm paraffin on bottom, 
7.62 cm Plexiglas on other faces 

38 

38 

38 

38 

38 

38 

38 

1.0237 f 0.0045 

1.0137 +_ 0.0036 

1.0223 k 0.0045 

1.0197 f 0.0037 

1.0195 & 0.0038 

1.0225 f 0.0039 

1.0247 f 0.0041 
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Table 5 (continued) 

Case Experimental description Reference kcff f Q 

CAS85 

CAS86 

CAS87 

CAS88 

CAS89 

Problem U4R8JlF. 92.6% U02(N03)2 38 1.0175 f 0.0046 
solution, 415 g U/1, in Plexiglas 
cylinders, 2 x 2 x 2 array, reflected, 
1.27 cm Plexiglas all faces 

Problem U4R8KlF. 92.6% UOz(NO3)2 38 
solution, 415 g U/1, in Plexiglas 
cylinders, 2 x 2 x 2 array, reflected, 
1.27 cm paraffin all faces 

Problem U4R8LlF. 92.6% UOz(N03)z 38 
solution, 415 g U/1, in Plexiglas 
cylinders, 2 x 2 x 2 array, reflected, 
15.24 cm paraffin all faces 

Problem U4R8MlF. 92.6% U02(N03)2 38 
solution, 415 g U/1, in Plexiglas 
cylinders, 2 x 2 x 2 array, reflected, 
3.81 cm paraffin all faces 

1.01675 f 0.0042 

1.0177 f 0.0042 

1.0177 k 0.0041 

Problem U4R8NlF. 92.6% UO2(NO3)2 38 1.0169 f 0.0046 
solution, 415 g U/1, in Plexiglas 
cylinders, 2 x 2 x 2 array, reflected, 
7.62 cm paraffin all faces 
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Table 6. KENO V.a calculated hfi for experimentally 
critical highly enriched uranium systems 

Case Experimental description Reference kffk = 
CAS0 1 

CAS02 

CAS03 

CAS04 

CAS05 

CAS06 

CAS07 

CAS08 

CAS09 

CAS 10 

CAS1 1 

CAS 12 

CAS13 

CAS 14 

Experiment 1. U(93.2) O2(NO3)2 
H/X= 1378 in 27.24-in. diam sphere 

Experiment 2. U(93.2) O2(NO3)2 
H/X= 1177, B poisoned, in 27.24-in. diam sphere 

Experiment 3. U(93.2) O2(NO3)2 
H/X= 1033, B poisoned, in 27.24-in. diam sphere 

Experiment 4. U(93.2) Oz(NO3)2 
H/X=972, B poisoned, in 27.24-in. diam sphere 

Experiment 5. U-233 02(N03)2 
H/X= 1533, in 27.24-in. diam sphere 

Experiment 6. U-233 O2(NO3)2 
H/X= 1470, B poisoned, in 27.24-in. diam sphere 

Experiment 7. U-233 O2(NO3)2 
H/X=1417, B poisoned, in 27.24-in. diam sphere 

Experiment 8. U-233 O2(NO3)2 
H/X= 1368, B poisoned, in 27.24-in. diam sphere 

Experiment 9. U-233 O2(NO3)2 
H/X = 1835, in 48.04-in. diam sphere 

Experiment 10. U(93.2)02(N03)2 
H/X= 1835, in 48.04411. diam sphere 

Experiment 11. U-233 O2(NO3)2 
H/X= 1986, in 48.04-in. diam sphere 

Experiment 12. U(93.2) Oz(N03)2 
H/X = 1604, in 60.92-in. diam cylinder 

Experiment 13. U(93.2) O2(NO3)2 
H/X = 1634, in 60.92-in. diam cylinder 

Experiment 14. U(93.2) Oz(N03)2 
H/X= 1821, in 60.92-in. diam cylinder 

12,13 

12,13 

12,13 

12,13 

12,13 

12,13 

12,13 

12,13 

12,13 

12,13 

12,13 

12,13 

12,13 

12,13 

0.9979 b: 0.0022 

0.9960 & 0.0023 

0.9920 k 0.0027 

1.0020 k 0.0024 

1.0086 +. 0.0022 

1.0079 f 0.0025 

1.0045 k 0.0023 

1.0065 f 0.0023 

1.0084 f 0.0023 

0.9979 f 0.0017 

0.9959 f 0.0017 

0.9989 f 0.0023 

0.9983 f 0.0022 

0.9992 b: 0.0017 
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Table 6 (continued) 
~ 

Case Experimental description Reference kcfff Q 

CAS15 

CAS 16 

CAS 17 

CAS 18 

CAS 19 

CAS20 

CAS2 1 

CAS22 

Experiment 15. U(93.2) Oz(N03)2 
H/X= 1905, in 60.92-in. diam cylinder 

Experiment 16. U(93.2) 02(N03)2 
H/X= 1981, in 60.92-in. diam cylinder 

Experiment 17. U-233 02(N03)2 

H/X = 18 19, in 60.92-in. diam cylinder 

Experiment 18. U-233 Oz(N03)2 
H/X= 1900, in 60.92-in. diam cylinder 

Experiment 19. U-233 Oz(NO& 
H/X= 1996, in 60.92-in. diam cylinder 

Experiment 20. U-233 Oz(N03)2 
H/X=2106, i 60.92-in. diam cylinder 

Experiment 21. U(93.2) 02(N03)2 

H/X= 1955, in 107.7-in. diam cylinder 

Experiment 22. U(93.2) Oz(NO3)2 
H/X=2004, in 107.7-in. diam cylinder 

CAS23 Experiment 23. U(93.2) Oz(N03)2 
H/X=2052, in 107.7-in. diam cylinder 

12,13 

12,13 

12,13 

12,13 

12,13 ’ 

12,13 

12,13 

12,13 

12,13 

0.9925 f 0.0019 

0.9976 & 0.0016 

0.9952 f 0.0020 

0.9973 f 0.0018 

0.9916 k 0.0015 

0.9927 f 0.0015 

0.9923 & 0.0015 

0.9915 f 0.0014 

0.9991 k 0.0014 
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1.5 DISCUSSION 

The experiments modeled were parameterized such that trend analysis could be performed, 
Table C.1 (Appendix C) is a relisting of the results of the 258 experiments which were calculated, 
along with the parameters which describe the experiments. Table C.l is partitioned to correspond to 
Tables 1-6. Table 7 gives the average value of bff for each table of results. The mean values of b n  
are in excellent agreement with the experiments. The spread in data, however, indicates that there may 
be problems with certain types of calculations. The cause of the spread in data will be discussed more 
fully in Sect. 2. 

Figures 1-3 are histograms showing frequency of bff, average energy group of the neutrons causing 
fission (average energy group), and the assay distribution for all 258 experiments. From Fig. 2 it can 
be seen that the majority of the calculations were for thermal systems. Figure 3 indicates that the 
modeled experiments did not include enrichments between 5 and 90%. 

Figure 4 shows the value of calculated hff as a function of the average energy group of the neutron- 
causing fission. 

Figure 5 is a plot of calculated bff as a function of the reference from which the experiments were 
modeled. In some of the cases where a number of experiments were run from the same reference, there 
seems to be a natural break. If all the cases had been equivalent as far as modeling and code treatment, 
kff should be normally distributed around a mean value. The natural break may be an indication of 
possible code and/or cross-section problems. 

Figures 6 and 7 show the value of bff as a function of the assay for low-enriched and high-enriched 
experiments, respectively. In Fig. 6, the calculated bff of the 3% enriched experiments are consider- 
ably higher than those of other low-enriched experiments. Reasons for this trend are discussed in 
Sect. 2. 

Figures 8-13 are plots of bff versus average energy group for each table of results. Closed-band tol- 
erance limits similar to those discussed in ref. 7 have been plotted. The dashed line on these curves 
represents the lower tolerance limit for 99.9% of the population with a 95% confidence level. 

Figure 12 was split into two portions (Figs. 12a and 12b) because of the large gap in average 
energy group of the neutron-causing fission between groups 12 and 20. This caused the tolerance band 
width to be smaller in Figs. 12a and 12b. The slope of the curve fit through the data changed consid- 
erably in Fig. 12b. Figure 12b highlights the importance of knowing the cause of bias in calculated 
results. If the bias were caused by a systematic code or cross-section error, then, according to 
Fig. 12b, systems similar to those used in the figure and with an average energy group in the range of 
21 would have a tolerance limit of 0.97. However, if the bias were caused because of reporting bias, 
then Fig. 12b shows a false trend; and the tolerance limit is unknown. 

1.6 CONCLUSIONS 

The KENO V.a code accurately calculates a broad range of critical experiments. In some past vali- 
dations, the average energy group of the neutron-causing fission has been used to report calculated 
results. There is no strong evidence that calculated results are highly correlated to the average energy 
group of the neutron-causing fission. In review, a substantial number of the calculations show a positive 
or negative bias in excess of 1-1/2% in bff. Classes of criticals which show a bias include 3% enriched 
green blocks, highly enriched uranyl fluoride slab arrays, and highly enriched uranyl nitrate arrays. If 
these biases are properly taken into account, the KENO V.a code in the Yl2CSG package can be used 



Table 7. Average kfi by table 

Standard Minimum Minimum 
Deviation Value Value Variable Label N Mean 

Table= I 

k-effective 39 0.99369744 0.00771453 0.9739oooO 1.0108oooO kcff 

Table = 2 

kcrr k-effective 12 0.99568333 0.00620349 0.9877oooO 1.0093oooO 

Table-3 

kff k-effective 49 1,00434082 0.009 1 1375 0.9846oooO 1.0228oooO 

Table = 4 

keff k-effective 43 1 .00673721 0.00759245 0.9947oooO 1.0351oooO 

Table = 5 

kff k-effective 91 1.00278132 0.01630369 0.9757oooO 1.0585oooO 

Table = 6 

kff k-effective 23 0.99842609 0.00554061 0.991 5oooO 1.0086oooO 

w w 
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with great confidence for the design and criticality safety analysis of uranium-containing systems. It 
appears that slight extensions outside the range of validation would be acceptable. It should be noted 
that only a fraction of the available options and geometry types have been exercised. Proper perform- 
ance of the options validated here does not imply that all the options in the code perform as well. It 
must be emphasized that the calculated kff from KENO V.a is an estimate of the eigenvalue of the 
system and has an associated degree of uncertainty due to the statistical nature of the code. Several 
suggestions are offered to the users of the code. 

1. 

2. 

3. 

2.1 

Never base the design or safety of a system on a single calculation. Make at least two calculations 
in which the random sequence is somehow changed (starting random number, slight change in 
geometry or materials, etc.) to ensure that the calculated kff is a reasonable estimate of the calcula- 
tional mean for the system. 

Substantial effort may be required to ensure that the problem has converged to a reasonable esti- 
mate of the true kfi of the system. Undersampling (insufficient neutrons per generation) or prob- 
lems with convergence of the source distribution (insufficient generations or a very poor initial start- 
ing distribution) are not uncommon. 

Only validated options and geometry types should be used for the criticality safety design of a 
system. 

2. EVALUATION OF BIAS IN THE KENO V.a VALIDATION 

INTRODUCTION 

Several sources of bias were observed during the validation. Most of the validation cases were prob- 
lems which were already modeled and which had been included in previous validations. A detailed study 
of all of the experiments included in this validation was not done. Instead, the experimental models were 
cursorily reviewed against the experimental descriptions in the reference documents. Obvious errors in 
the experimental models were corrected; otherwise, the models were left unchanged. 

The bias, in a series of critical experiments, was studied if (1) the calculated bff differed from 1.00 
by more than about 1% for several of the experiments or, (2) the calculated kff differed from 1.00 by 
more than about 2% for a single experiment. For the majority of the calculations, the standard deviation 
was on the order of kO.004. For a single calculation, it could be expected that about 5% of the time the 
calculated kff would be more than 1% above or below 1.00 due to the statistics of the calculation. It 
would be highly unusual for the statistics to give a 2% bias. For any series of experiments, if more than 
5% of the calculations exceed 1% deviation from 1.00, it is an indication that a bias exists. 

When bias was suspected, the experimental model was checked against the experimental description. 
If no discrepancies were observed, then a detailed review of the potential sources of bias was done. The 
results for the problems reviewed are given in this section. Some recommendations based on the findings 
of the review are included. 

2.2 DISCUSSION 

2.2.1 Bias in the 3% Enriched Green Block Calculations from Ref. 18 

Cases CAS21-CAS32 in Table 3 all show a positive bias of greater than 1.5%. Review of the refer- 
ence document did not show major discrepancies between the experimental model and the experimental 
description. Since the experimental logbook was available for review, a comparison of the logbook 
description versus the reported description of the experiments was made. It was noted that the reported 
critical dimensions were not measured dimensions but, rather, were based on nominal block dimensions 
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with a correction factor applied for stacking voids. The correction factor was obtained from measure- 
ments of a very few stacked assemblies which resulted in a conversion factor for nominal size in inches 
to reported critical size in centimeters. In most cases, the nominal horizontal dimension was increased 
by 0.6196, and the nominal vertical dimension was increased by 0.45%, as reported in 
ORNL-CF-59-4- 1 20.44 The effects of this approximation were investigated. The results indicated that 
the potential error in the experimental size did not account for the 1.5% bias in the 3% enriched experi- 
ments, and did not explain why the 2% enriched experiments (CAS11-CAS20 in Table 3) gave good 
results, whereas the 3 3  calculations were biased. 

Case CAS21 was arbitrarily chosen for detailed examination. A 218-group calculation was per- 
formed with 120,000 neutron histories yielding a k~ = 1.0012 +0.0020. The difference between 
the 27-group and 2 18-group calculations was examined by running XSDRN and collapsing the cross 
sections by flux weighting to a 27-group structure. The infinite media multiplication factors calculated 
by the 27- and 218-group cross-section sets were 1.279 and 1.261, respectively, or about 1-1/22 differ- 
ence. Differences in the U-238 resonance region cross sections accounted for ‘91% of the difference 
between the 27- and 218-group calculations. It was observed that the NITAWL treatment normally 
accounts for two admixed moderators, whereas, for these experiments, three admixed moderators were 
present, namely, H, F, and C. The control module was modified to input the second moderator to 
NITAWL as an effective moderator which approximated the effects of all of the moderating elements. 
This modification decreased the difference in calculated bfi between the 27-group and 21 8-group to 
about 0.6% with values of 1.260 and 1.252, respectively. All of the calculations from ref. 18 were 
rerun with this modification. A comparison of the results using the standard and modified control 
modules are given in Table 8. Based on these results, it is recommended that this modification or a 
comparable one be incorporated into the Y l2CSG cross-section processing routines. This would change 
the random number sequence and would therefore necessitate a subsequent revalidation. 

2.2.2 Cross-Section Irregularities in the 27- and 218-Group Cross-Section Sets 

During the study of the 3% enriched green block experiments, a RADE4’ calculation was performed 
for several elements in the 27- and 218-group cross-section sets. The thermal cross sections for hydro- 
gen were flagged because the absorption cross section (MT-27) did not equal the sum of the neutron 
disappearance (MT-101) and total fission (MT-18) as it should. The difference was about 1/4% for 
the entire thermal range. It was determined that this was caused by a systematic err07 in XLACS2, 
which failed to account for the presence of oxygen when the thermal data for HzO was used for the 
generation of the 218 hydrogen cross-section set from ENDF/B-IV data. The exact impact on the 
hydrogen data has not as yet been determined. There is good agreement between the calculated bfi for 
hydrogen-moderated experiments. Therefore, it is not recommended that hydrogen (and all other ele- 
ments which used thermal kernels based on compounds) be regenerated at this time. However, this 
should be considered as a potential source of bias in future validations. 

The collapsing spectrum used to generate the 27-group cross-section set from the 218 set was also 
studied. The carbon txllapsing function appeared highly irregular with large peaks in the energy ranges 
of 5 and 500 eV. These peaks .should not have occurred considering the Fission- 
l/E*SIGT-Maxwellian flux spectrum which was used to generate the data, as described in ref. 10. 
The irregular shape does not affect the total scatter or total absorption cross sections because of 
carbon’s flat cross section, but instead affects the transfer matrix, and, in particular, the within-group 
scatter. It is not known if the unusual weighting function was caused by a systematic error in 
XLACS2, or if it was caused by incorrect input data for XLACS2 when the 218 carbon set was.gen- 
erated. A special 218 carbon set was generated using XLACS3 and ENDF/B-IV data, and did not 
exhibit these irregularities. There is some indication that the existing carbon cross-section set may not 
be adequate for systems where carbon is the major moderator. 
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Table 8. Comparison of standard NITAWL treatment vs 
treating all moderators 

Standard 
Case treatment 

New 
treatment 

CAS1 1 
12 
13 
14 

2% 15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 

3% 27 
28 
29 
30 
31 
32 

- - 

1 .W23 
1.0096 
1.0054 
1 .M28 
0.9967 
1 .0000 
0.9982 
0.9975 
0.9885 
0.9846 

1.0145 
1.0228 
1.0169 
1.0129 
1.0201 
1.0152 
1.0187 
1.0180 
1.0131 
1.0173 
1.0131 
1.0124 

Avg of 2% and 1.0082 
3% experiments 

0.9965 
0.9960 
0.9957 
0.9929 
0.9921 
0.9972 
0.9951 
0.99 15 
0.9835 
0.9874 

1.0040 
1.0091 
1.0097 
1 BO64 
1.0066 
1.0043 
1.0106 
1.0120 
1 .W40 
1.0137 
1.0041 
1 BO64 

1 .o008 

Avg = 0.9986 Avg - 0.9928 

Avg = 1.0163 Avg = 1.0076 
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In general, it appears that the collapsing spectrum for generating the 27-group cross-section set from 
the 218 cross-section set is not adequate for certain classes of problems. This observation is based on the 
results of infinite media calculations where up to 7% difference in k~ was observed between the 27- and 
218-group calculations. The problem appears to occur for models of experiments which have fairly hard 
spectrums and contain moderators of intermediate mass. This includes intermediate and highly enriched 
UF4-CF2 systems and some low enriched U30S-sterotex systems. It should be noted that these obser- 
vations are based on a study of a very few experiments (which were not included in the validation). The 
systems studied may not be adequate for inclusion in a validation report. It is recommended that the 
available experimental information for this class of systems be studied and included in future validations. 
If these observations are confirmed, there may be a need to incorporate a modification into the Y l2CSG 
sequence to allow a problem-dependent collapse of the fine-group cross sections to a 27-group set. 

2.2.3 Code Errors Encountered During Validation 

Case CAB09 from Table 2 failed in execution after 42 minutes. It was determined that the cause of 
failure was due to a divide check in subroutine CROS in KENO V.a. The divide check was traced to 
a problem with round-off error when a neutron path terminates at the' end of a cylinder. This problem 
is similar to problems which have been previously encountered. 

In one study case, differential albedos were used. It was found that turning on the print option PAX 
in the KENO parameter card caused a change in the random sequence. This problem was traced to an 
incorrect resetting of a pointer when the print option was triggered. 

The correction for both of these problems is straightforward. The proposed corrections should not 
affect the random sequence on any of the validation runs except for CAB09. It is recommended that 
these corrections be made to Yl2CSG KENO V.a. These corrections would not require a revalidation 
of the code. 

2.2.4 Bias in the 1F Experiments 

The complete series of experiments at 415 g U/1, commonly referred to as the IF  arrays, from 
ref. 38, were included in the validation as cases CASpO-CAS91 in Table 5 .  Five of these experiments 
had been included in several previous validations?16 whereas the complete set of experiments was first 
included in ref. 6. As a result, two different models of these five cases were included in this validation. 
Experiments which were included twice are listed in Table 9. 

The primary modeling difference is that cases CAS13, CAS19, and CAS29 did not include the 
experimental room, whereas cases CAS91, CAS64, and CAS63 did. A best estimate of the room was 
included in the second modeling based on layout drawings of the experiment and descriptions of the 
experiments from personnel involved in the experiment. When room reflection was included in the 
model, a 1-1/2% bias for the unreflected cases was eliminated. The two reflected cases are models of 
the same experiment, except they were prepared by different analysts in a slightly different manner. It 
is recommended that cases CAS13, CAS16, CAS17, CAS18, and CAS29 be dropped from future vali- 
dations since they are duplicates and are less accurately modeled. 

The balance of the 1F array experiments shows a strong 1-1/2% bias for the reflected cases. These 
experiments were studied in The experimental logbook was available, and a comparison of the 
reported experiments versus the logbook description was done on a case-by-case basis. A number of 
details had been omitted from the experimental description in ref. 38. The most important of the 
details seem to be as follows. 
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Table 9. Duplicate 1F array calculations 

Corresponding 
Case k Case k Reflection 

CAS13 0.9854 CAS9 1 1.0052 UB 

CAS16 0.9879 CAS64 0.9963 U 

CAS17 1.0250 CAS74 1.0172 Rb 

CAS18 1.0010 CAS72 1.0016 R 

CAS29 0.9872 CAS63 1 .OO50 U 

- unreflected 
bR - reflected 
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1. The reported critical arrays are interpolations or extrapolations of the actual experiments. In some 
cases, a single experiment was used and then extrapolated to an ideal array (an array of identical 
units equally spaced in three dimensions). 

2. Details of the reflector were omitted and only nominal compositions and thicknesses were reported 
for the experimental materials. In many instances the reflector contained streaming paths (holes) 
for which no description was given. 

Based on the best information available, the experiments were remodeled. Only documentable infor- 
mation was incorporated into these refined models. The results of the calculations for the original and 
refined models are given in Table 10. 

The average of the calculated b~ of the 28 experiments which were remodeled was 1/2% lower for 
This is considered significant with the refined models when compared against the original models. 

respect to the statistics of the calculations. The remaining bias is still unexplained. 

In the logbook review, it was found that the experiment described in CAS74 was not run. For this 
experiment, five faces of the array were paraffin-reflected and one was Plexiglas-reflected. (There was 
insufficient paraffin available to fully reflect the 3 x 3 ~ 3  array with a 15.24-cm reflector.) It is recom- 
mended that CAS74 be dropped from future validations, since it is not a model of a critical experiment. 

During this sequence of calculations several observations were made. 

1. The automatic solution generator in the Y12CSG package caused a small (but noticeable) change 
in the uranium density and H/U ratio in the nitrate solution. For some cases this caused as much 
as 1/2% change in the infinite media multiplication factor from XSDRN calculations when com- 
pared to results using hand-calculated atomic number densities. It is recommended that the auto- 
matic solution generation option not be used if precise detail is available. 

2. A comparison was made of the calculated hff for models in which a default weighting function of 
0.5 was used in the reflector versus the use of reflector biasing. For these problems it was found 
that reflector biasing saved an average of 38% on the CPU time. No irregularities were observed 
between the full tracking versus "reflector biased" calculations except when paraffin weighting func- 
tions were used for thick Plexiglas reflectors. Based on an inspection of adjoint calculations for 
Plexiglas (as a reflector), it was found that the weighting function for Plexiglas is more like water 
than paraffin. It is recommended that the paraffin reflector bias not be routinely used for Plexiglas. 
Plexiglas reflector bias weights may need to be incorporated into the Y 12CSG package. 

3. It appears that these arrays may be susceptible to undersampling because a different starting ran- 
dom number seed changed the results of several calculations by more than three standard devia- 
tions. There was no other apparent indication of undersampling. A neutron batch size of 600 may 
not be sufficient to hold a good neutron starting distribution for these arrays. 

4. A definite trend in bff in the refined models was observed as the reflector thickness increased. This 
may be an indication that some important parameter was omitted from the experimental description 
and/or model. The possibility of poor cross sections or a problem in code physics exists also. At 
present, the calculated kff for this series of experiments is considered biased an average of 1 to 
1 - 1 /2% high. 

2.2.5 Bias in the Slab Experiments from Ref. 43 

Cases CAS39-CAS50 of Table 5 are experiments involving 3- and 6-inAhick slabs of UO2F2 solution 
at 81.8 g U/1. Six of these experiments appeared in Table 5 of ref. 6 and showed no bias. The bal- 
ance appeared in Table 6 of ref. 6 and showed a strong 2% negative bias but were flagged as 
"neglecting external scatter that may be significant." A model of a large tank (Big Sid) had been 
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Table 10. Comparison of calculated hmfor the 1F arrays 

Reflection 
conditions 

Number 
of units 

Unreflected 

1.27 paraffin reflected 

1.27 plex reflected 

3.81 paraffin reflected 

7.62 paraffin reflected 

15.24 paraffin reflected 

Original Refined 
model model 

1.0081 1.0039 
1.0050 0.9940 
0.9963 0.9969 
0.9934 0.9983 
1.0007 0.9983 

1.0134 1 .oooo 
1.0165 1 .W84 
1.0149 1.0042 

1.0016 1.0048 
1.0175 1.0048 
1.0095 1 .0048 

1.0300 1.0249 
1.0177 1.0187 
1.0239 1.0218 

1.0302 1.0311 
1.0169 1.0186 
1.0236 1.0249 

1.0177 1.01 10 
1.0117 1.0160 
1.0202 1.0135 

15.24-cm bottom reflector, 5 remaining sides uniform reflector 

1.27 paraffin reflected (27) 1.0170 1.0020 
(8) 1.0195 1 .OO24 

1.0183 1.0022 

1.28 plex reflected (8) 1.0046 1 .W23 
(27) 1.0020 1.0159 

1.0033 1.0091 

2.54 plex reflected (8) 
(27) 

3.8 1 paraffin reflected (27) 
(8) 

1.0137 1 .W30 
1.0217 1.0166 
1.0177 1.0098 

1.0205 1.0202 
1.0225 1.0178 

4.45 plex reflected (8) 

6.35 plex reflected (8) 

7.62 paraffin reflected (8) 
(27) 

1.0215 1.019 

1.0223 1.0146 

1.0197 1.0167 

1.0247 1.0147 
1.0302 1.0286 

1 1.43 plex reflected (8) 

1 5.26 plex reflected (8) 

1.0275 1.0217 

1.0225 1.0179 

1.0220 1.0237 
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included in the experimental model for the cases reported in Table 5 of ref. 6. Reference 43 was 
carefully reviewed, and a model of the experimental room and tank were incorporated as appropriate 
into all of the models. The room was based on a layout drawing of the experimental facility with a "best 
estimate" of the actual location of the slabs in the room. 

The new models substantially improved the calculations for the experiments done inside Big Si& 
however, the experiments done outside of Big Sid still showed a 1-1/2% bias. The experimental log- 
books were available and reviewed against the reported experiments. Two items of potential significance 
were observed: 

1. There was no detailed description of the tank support structures including how far from the floor 
the tanks were positioned during the experiments. There was also no description of a control blade 
structure which was suspended above at least one of the tanks during all of the experiments. 

2. There were fragmented notes made at the time of the experiment, and on two later dates, expressing 
a concern with the accuracy of the uranium concentration analysis and the possibility that evapora- 
tion may have increased the concentration. The experiments were reported as being run at an 
H/X=337; notes in the logbook indicated that the solution concentration was between H/X= 333 
and H/X=335 at the end of the experiments. 

Table 11 shows a comparison of the original model versus the refined model for these calculations. In 
the refined models the tanks were 12 in. above the floor (a best estimate based on discussion with per- 
sonnel involved in the experiments). All calculations included a room model and were at an H/X=337. 
The experiments are reported in the order in which they were performed. All of the experiments done 
inside Big Sid calculate well. However, all of the experiments done outside of Big Sid still show a bias. 
Based on the results in Table 11, it appears that the bias in the calculations was either a function of 
the time at which the experiments were performed or the location at which they were done. The first 
case could indicate a potential problem with solution concentration; the second would indicate inadequa- 
cies in the experimental model. One of the personnel involved in these experiments was questioned as 
to the possibility of evaporation and an incorrectly reported H/X ratio. It was commented that at the 
time the experiments were performed, the accuracy of a concentration analysis was usually no better 
than 1% and that the experiments were reported as "preliminary" because the experimentalists had 
problems with some of the results. It was suggested that the eta experiments performed some years 
later be modeled and calculated. 

Several infinite media calculations were done using the XSDRN code to study the impact of an 
incorrect H/X ratio for this solution. The results indicate that the 1-1/2% to 2% bias observed in the 
experiments done outside Big Sid could have been caused because of an incorrect concentration used in 
the calculations; however, insufficient evidence is available to discount the possibility of modeling bias. 

2.2.6 Bias Caused by the Analyst's Model 

When modeling critical experiments, the analyst must decide how much detail to incorporate into 
his/her model, and, in some cases, how to approximate the various details of the experiment which can- 
not be modeled explicitly. The amount of detail which is modeled is usually a function of the cost, 
either time or money, required to include the detail. Many times an analyst calls on past experience in 
determining what is important and what may be omitted from a model without significantly affecting 
the results. It was found that cases CAS20 and CAS21 from Table 5 were repeats of Cases CAA30 
and CAA38 from Table 4. The calculated for these cases was 1.03654, 1.0239, 0.9961, and 
1.0061, respectively. The discrepancies were briefly reviewed. It was found that the cases had been set 
up by two different analysts at different times. Each experimental model was imprecise in that certain 
details of the experiment were omitted. It was observed that the major difference between CAS20 and 
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Table 1 1. Comparison of calculated kfi for the slab experiments 

kff 
Original Refined 

Case Comments model model 

CAS30 The first 15 experiments 0.9978 0.9950 
CAS52 were performed inside 0.9852 0.9901 
CAS49 Big Sid and took ten 0.9831 0.9980 
CAS50 days from start to 0.9814 0.9941 
CAS5 1 completion 0.979 1 0.9919 
CAS40 0.9824 0.9868 
CAS34 0.9803 0.9878 
CAS35 0.9906 0.9906 
CAS36 0.9933 0.9918 
CAS37 1.0030 1 .OO30 
CAS38 0.988 1 0.9913 
CAS39 0.9952 0.9952 
CAS32 0.9805 0.9921 
CAS33 0.9995 0.9995 
CAS3 1 0.9949 0.9949 

21 days of related experimenting with same solution 
CAS53 
CAS4 1 
CAS55 
CAS56 
CAS43 
CAS57 
CAS44 
CAS58 
CAS42 
CAS54 
CAS59 
CAS47 
CAS46 
CAS45 
CAS48 

Logbook indicates estimated concentration at H/X = 333 

The last 15 experiments 0.9884 
were performed outside of 0.9767 
Big Sid and took ten days 0.9876 
from start to completion 0.9869 

0.9835 
0.9864 
0.9757 
0.9824 
0.99 16 
0.983 1 
0.9836 
0.98 19 
0.9832 
0.987 1 
0.98 13 

0.9834 
0.9821 
0.9923 
0.9847 
0.9803 
0.9954 
0.9803 
0.9793 
0.9825 
0.9859 
0.9852 
0.9875 
0.9729 
0.9946 
0.9858 

due to evaporation. 
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CAA30 was that the analyst who set up CAA30 included fire-retardent Plexiglas in the modeling of the 
upper and lower reflector, whereas the analyst who set up CAS20 used regular Plexiglas for the entire 
reflector. The result was a 3-1/2% positive bias for CAS20. In CAS21, the analyst chose to ignore a 
1.25-cm gap at the junction of the upper and lower reflectors. This omission accounted for approxi- 
mately 70% of the difference between cases CAS21 and CAA30. Based on these observations, it is 
recommended that CAS20 and CAS21 be dropped from future validations, and that cases 
CAA12-CAA43 be reviewed to ensure that sufficient detail has been incorporated into the models. 
These two cases highlight the importance of accurately modeling reflector compositons and streaming 
paths in the reflector. 

Case CAS14 from Table 5 calculated a bff of 1.0585. Reference 39 was reviewed, and it was 
found that several details of the experiment had been omitted from the model. These included the omis- 
sion of two steel lateral support plates and a detailed model of the stainless-steel slab tank. The model 
was refined, and the calculated dropped to 1.03. The 3% positive bias has not been accounted for. 
Reference 39 documents more than 100 critical experiments. Many of the experiments are similar to 
the 1F array experiments which show a positive bias. Based on this, it is recommended that several 
more experiments from ref. 39 be included in future validations in order to better establish the bias for 
these experiments. If possible, additional information beyond what was reported in ref. 39 (such as the 
experimental logbook and experimentalists' notes) should be reviewed. There is an indication from this 
experiment (and several others which contain Plexiglas) that the chemical and lor impurity composition 
of Plexiglas has not been adequately reported. Trace impurities in paraffin or Plexiglas seem to have a 
strong effect on the calculated b~. (There is some evidence that high leakage systems, such as arrays, 
which are reflected by thin reflectors, are biased. This may indicate code or cross-section problems.) 

Evidence of analyst bias was also observed in cases CAA08, CAA10, and CAAll from Table 4. 
The analyst used a fissile isotope density which was tabulated at 25°C in ref. 27, whereas the experi- 
ments were actually done at different temperatures and had different fissile isotope densities. Instead of 
simply remodeling only the four incorrect experiments, all of the experiments documented in ref. 27 
were modeled and run. For these cases, the radius of the "effective" sphere was calculated based on the 
reported critical volume (since there appeared to be only slight variation due to temperature). The fis- 
sile isotope density was based on the reported critical mass and volume. (It was noted that all of the 
reported masses for experiments performed in the 32-cm-diam tank were flagged as being 2% high; how- 
ever, the reported masses used.) The concentration and masses were high because a layer of plastic paint 
used to protect the inside of the tank was not taken into account in the volume measurements. This 
plastic was not modeled in these calculations. The calculations were done using the modified control 
module which treats all of the admixed moderators. The results are listed in Table 12. 

The results indicate that the U-233 experiments are biased "2-1/2% high. The U-235 experiments in 
the 26.4-cm-diam sphere appear to be unbiased, but the experiments in the 32-cm-diam sphere appear to 
be biased 1-1/2 to 2% high. 

Based on these results, it is recommended that cases CAAO8-CAA11 be refined or be omitted from 
future validations. The cause of the bias in the results in Table 12 is not known at this time. If the 
plastic paint used on the interior surface contained impurities such as chlorine or boron, then omission 
from the model could explain the results. 

2.2.6.1 Bias in CAS19,Table 5 

Case CAS19 from Table 5 showed a 3.29% positive bias. The experimental model for the case was 
compared against the reference document. It was found that the model contained more information 
than was reported in ref. 41. These arrays have been calculated many times with earlier versions of 
KENO and the 16-group cross-section The input for the earlier calculations was compared. It 
was found that the automatic solution generator option had been used for the Y12CSG validation, 
whereas the atomic number densities had been hand calculated and input for previous validations. The 
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Table 12. UO2F2 solution spheres 

Temp. Original 
H/X "C gm X/1 Calculated k calculation 

~~~ ~ 

U-233/26.4-cm diam/H20 reflected 
418.3 36.0 61.14 1.0149 
414.6 39.5 61.63 1.0287 
400.5 65.5 62.96 1.0250 
389.6 83.2 64.07 1.0088 
378.1 96.5 65.52 1.023 1 

U-23 3/ 32.0-cm diam/H20 reflected 
663.1 26.3 38.72 1.0268 
643.1 56.0 39.49 1.026 1 
602.8 99.5 41.17 1.0411 

U-23 3 /32-cm diam/unreflected 
381.0 27.0 67.33 1.025 1 

U-235126.4-cm diam/H20 reflected 
268.8 27.5 95.05 1.0028 
253.3 39.5 96.67 0.9999 
245.4 74.0 101.90 1.0191 
239.3 85.5 103.86 1.0055 CAA10, k = 1.0164 

U-235 / 32.0-cm diam/HzO reflected 
515.1 27.0 50.28 1.0045 CAA08, k = 1.0212 
502.6 43.0 51.20 1.0173 
503.4 43.0 51.13 1.0094 
496.5 54.0 51.59 1.0131 
487.6 64.5 52.22 1.0218 
476.8 87.5 52.72 1.0190 (averaged) CAA11, k = 1.0351 
459.6 87.5 54.6 1 1.0220 

U-235 / 32.0-cm diam/unreflected 
203.5 27.0 125.08 1.0078 CAA09, k = 0.9991 
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difference was an 0.6% increase in the uranium density and an 8% increase in the H/X ratio for the 
number densities calculated by the automatic solution generator. It was also found that the composition 
for stainless steel 304 differed from what the code uses in standard composition SS304. 

The KENO output indicated a potential source convergence and/or undersampling problem in that 
the average value of kff was 1.0198, where the calculated k with the lowest standard deviation was 
1.0329. The plot of h~ by generation skipped showed an unusual trend. The plot of average kff indi- 
cated that the source distribution had not converged after more than 40 generations, and convergence 
was from low kff toward the final value. It appears that calculations which approach the final value 
from below tend to have more difficulty converging the source than those which approach the final value 
from above. The calculation was rerun using the atomic number densities used in previous validations. 
In addition, a cosine starting distribution was used over a section at the central portion of the column. 
The calculated k was 1.0201. Several of the pipe intersection experiments should be included in future 
validations in order to establish the bias for this type of system. 

3. GENERAL COMMENTS ON THE EXPERIMENTS REVIEWED 

Based on the study of the experiments which showed some evidence of bias, several observations may 
be made. The most significant is that a large proportion of the experiments which have been included in 
this validation and in previous validations should be scrutinized to determine their adequacy for use in 
validating codes. There is a surprising lack of detail in the descriptions of the experiments,including esti- 
mates of the accuracy of concentration in the fissile mixture, the actual dimensions and composition of 
the materials involved in the experiment and the experimental layout itself. Details such as the descrip- 
tion of the experimental room and the location of the experiment in the room have been omitted from 
most reports. For some systems, these details are extremely important; and their inclusion or omission 
may bias the calculated results. In some of the experiments studied, the uncertainty in the experimental 
parameters could easily bias calculated results 2% high or low, but the uncertainties were not reported. 
This deficiency indicates a need for a set of experiments which has been carefully evaluated specifically 
for validation purposes such that reporting bias is eliminated (or at least is well known). 

In  some instances, the modeling of the critical experiment was found to be poor and biased the 
results by more than 2%. This again shows a lack of attention to detail. In other cases, the models 
which were set up were incorrect. These deficiencies indicate a need to verify the accuracy of the 
models used for validation. Reporting bias and/or modeling bias tend to mask potential problems with 
the code or cross sections being used. Since these forms of bias are not systematic, the inclusion of these 
results in any trend analysis should be avoided in order to eliminate the possibility of artificial trends. 
Extrapolation and/or interpolation of critical experiment information based on artificial trends may not 
be correct. 

In order for the codes and cross sections used for criticality safety to be improved, validation efforts 
The cause of the bias in the calculations should be determined and eliminated if should continue. 

possible. 
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Appendix A 

Y 12CSG INPUT DATA USED FOR VALIDATION CASES 

Input data for the validation appears in the same order as listed in Tables 1-6 of Sect. 1 of 
this report. 
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Table A.l. Table 1 input data 

CAAO 1 
=CSAS25 
LIBBY EXP. 4.89% RODS 30 CU LONG, .762 CU D I M ,  1.3 CU PITCH 
27GROUPNDP4 LATTICECELL 
URANIUU 1 .9995 293 92235 4.89 92238 95.11 END 
H2O 2 1 END 
PLKXIGLASS 3 1 END 
K&Z COUP 
SOUAREPITCH 1.3 .762 1 2 END 
LIBBY EXP. 4.89~ RODS 3a cn 
READ P A R M  NPG=COO NUB=YES 
READ GEOU 
UNIT 1 
CYLINDER 1 1 .381 5 . 0 8  0 
CUBOID 2 1 4P.65 5.08 0 
UNIT 2 
CYLINDKR 1 1 .381 1.27 0 
CUBOID 3 1 4P.65 1.27 0 
UNIT 3 
CYLINDER 1 1 .381 17.935 0 

LONG, .762CU D I M .  
FDN=YES KND PARAU 

1.3CU PITCH 

CUBOID 2 1 4P.65 17.935 0 
UNIT 4 
CYLINDER 1 1 -381 -635 0 
CUBOID 3 1 4P.65 .635 0 
UNIT 5 
CUBOID 2 1 4P.65 5.08 0 
UNIT 6 
CYLINDKR 2 1 .381 1.27 0 
CUBOID 3 1 93.65 1.27 0 
UNIT 7 
CUBOID 2 1 43.65 17.935 0 
UNIT 8 
CYLINDER 2 1 .381 .635 0 
CUBOID 3 1 43-65 .635 0 
CORK 0 1 3RO 
REFLECTOR 3 1 5R0 3.81 1 
REFLECTOR 2 2 5R3 0 1 
REFLECTOR 2 3 5R3 2.19 1 
RKPLECTOR 2 4 4R3 3.2 3 1 
REFLECTOR 2 5 4R3 0 3 2 
END GKOU 
READ ARRAY NUX=20 NUY=21 NUZ=5 FILL 
19RS 401R1 19R6 401R2 19R7 401R3 19R8 401R4 19R5 401R1 
END FILL END ARRAY 
R E M  BIAS ID=500 2 6 END BIAS 
END DATA 
END 

C M 0 2  
=CSAS25 
LIBBY EXP. 4.89% RODS 30 CU 
27GROUPNDP4 LATTICECELL 
URANIUM 1 .995 293 92235 
H20 2 1 END 
PLEXIGLASS 3 1 END 
END COMP 

LONG, .762 CU D I M .  1.3CU PITCH 

4.89 92238 95.11 END 

SQUAREPITCH 1.3 .762 1 2 END 
LIBBY H2O REFL. CASE 4B- 
READ PARAM NPG=600 NUB=YKS FDN=YES END PARAU 
READ GEOU 
UNIT 1 
CYLINDER 1 1 .381 30 0 
CUBOID 2 1 4P.65 30 0 
UNIT 2 
CUBOID 2 1 93.65 30 0 
CORE 0 1 3R0 
REPLECTOR 2 2 6R3 1 
REFLECTOR 2 3 4R3 1 3 1 
REPLECTOR 2 4 4R3 0 3 3 
END GEOU 
READ ARRAY NUX=22 NUY=22 NUZ=1 FILL 
lORl 2R2 10R1 9922 44R2 lORl 2R2 10R1 9022 
END FILL END ARRAY 
READ BIAS ID=500 2 6 END BIAS 
END DATA 
END 

C M O  3 
=CSAS25 
LIBBY KXP. 4.89% RODS 30 CU LONG, ,762 CU D I M ,  1.3 CU PITCH 
27GROUPNDF4 LATTICECELL 
URANIUU 1 .9995 293 92235 8-89 92238 95.11 END 
H2O 2 1 END 
PLEXIGLASS 3 1 END 
END COUP 
SQUARKPITCH 1.3 .762 1 2 KND 
LIBBY H20 REFL. CASE 11A 
READ PARAU NPG=BOO NUB=YES FDN=YES END PARAU 
RKAD GEOU 
UNIT 1 
CYLINDER 1 1 .381 30 0 
CUBOID 2 1 43.65 30 0 
UNIT 2 
CUBOID 2 1 43.65 30 0 
CORE 0 1 3R0 
RE 
RE 
RE 
EN 
RE 
12 
2R 
EN 
RE 
EN 
EN 

IPLECTOR 2 2 6R3 2 
:FLECTOR 2 4 4R3 1.9 3 1 
:@LECTOR 2 5 4R3 0 3 2 
ID GEOU 
IAD ARRAY NUX=23 NUY=23 NUZ=l FILL 
IR2 2R1 2 2Q3 2R1 923 23R2 2R1 2 693 2R1 N46 5969 
11 2 693 2R1 923 
ID FILL END ARRAY 
:AD BIAS ID=500 2 6 END BIAS 
ID DATA 
ID 

? 
h) 



Table A. 1 (continued) 

C M 0 4  
=CSAS25 
LIBBY EXP. 4.89 RODS 30 Cn LONG, .762 CM D I M ,  2.05 Cn PITCH 
27GROUPNDF4 LATTICECELL 
URANIUM 1 .9995 293 92235 4.89 92238 95.11 END 
H2O 2 1 END 
PLEXIGLASS 3 1 END 

SQUAREPITCH 2.05 .762 1 2 END 
LIBBY H2O REFL. CASE 6A 
READ PARAM NPG=COO NUB=YES FDN=YES END PARAM 

UNIT 1 
CYLINDER 1 1 .381 30 0 
CUBOID 2 1 431.025 30 0 
UNIT 2 
CUBOID 2 1 431.025 30 0 
CORE 0 1 3R0 
REFLECTOR 2 2 6R3 3 
REFLECTOR 2 5 4R3 .3 3 1 
REFLECTOR 2 6 4R3 0 3 1 
END GEOn 
READ ARRAY NUX=14 NUY=l5 NUG=1 FILL 
7R1 7R2 Fl 
END FILL END ARRAY 
READ BIAS ID=500 2 6 END BIAS 
END DATA 
END 

END conp 

'READ GEOM 

C M O  5 
=CS AS2 5 

27GROUPNDF4 LATTICECELL 
URANIUM 1 .9995 293 92235 4.89 92238 95.11 END 
H20 2 1 END 
PLEXIGLASS 3 1 END 
END COMP 
SQUAREPITCH 2.05 .762 1 2 END 
LIBBY H20 REFL. CASE 8C 
READ PARAM NPG=6OO NUB=YES FDN=YES END PARAM 
READ GEOl 
UNIT 1 
CYLINDER 1 1 .381 30 0 
CUBOID 2 1 431.025 30 0 
UNIT 2 
CUBOID 2 1 431.025 30 0 
CORE 0 1 3RO 
REFLECTOR 2 2 6R3 1 
REFLECTOR 2 3 4R3 -35 3 1 
REFLECTOR 2 4 4R3 0 3 3 
END GEOM 
READ ARRAY NUX=22 NUY=22 NU2=1 FILL 
10R1 2R2 lOR1 9022 22R2 N242 
END FILL END ARRAY 
READ BIAS ID=500 2 6 END BIAS 
END DATA 
END 

LIBBY Exp. 4.89% RODS 30 cn LONG, -762 cn DIM, 2.05 cn PITCH 

C M O  6 
=CSAS25 

27GROUPNDP4 LATTICKCELL 
URANIUM 1 -9995 293 92235 4.89 92238 95.11 END 
H2O 2 1 END 
PLEXIGLASS 3 1 END 
PB 4 1 END 
END COUP 
SQUAREPITCH 1.3 .762 1 2 END 
LIBBY H2O REFL. CASE 14A PB 1 FACE 
READ PARAM NPG=COO NUB=YES PLT=NO FDN=YES END PARAH 
READ GEOM 
UNIT 1 
CYLINDER 1 1 .381 30 0 
CUBOID 2 1 4P.65 30 0 
UNIT 2 
CUBOID 2 1 43.65 30 0 
UNIT 3 I 
ARRAY 1 3R0 
REFLECTOR 2 2 2R3 0 3 2R0 2 
RIIFLECTOR 2 4 2R1.32 0 1.32 2RO 1 
UNIT 4 
CUBOID 4 1 2P20.32 2P10.16 25.4 0 
REFLECTOR 2 2 9RO 1.425 0 1 
REFLECTOR 3 2 5R0 3.175 1 
ARRAY 2 3R0 
REFLECTOR 2 4 2R1.68 0 1.68 2R0 1 
REFLECTOR 2 5 2R3 0 3 2R0 2 
REFLECTOR 2 2 4RO 3 0 1 
REFLECTOR 2 3 4RO 2.1 0 1 
REFLECTOR 3 2 5RO 3 4 
REFLECTOR 3 6 5R0 1.97 1 
END GEOM 
READ ARRAY ARA=l NUX=20 NUY=20 NUZ=1 FILL 
18R1 2R2 Fl 
END FILL 
ARA=2 NUX=l NUY=2 NUZ=l FILL 3 4 
END FILL END ARRAY 
READ BIAS ID=500 2 6 END BIAS 
READ PLOT TTL='14A X-Y' PIC=MIX 
XUL=-7.8 YuL~53.8 2UL=15 XLR=48.8 YLR=-7.8 ILR=l5 
UAX=l VDN=-1 NAX=125 END 
TTL='14A X-Y' PIC=WTS END 

XUL=20 YUL=-7.8 ZUL=35.5 XLR=20 YLR=53.8 ZLR=-14.1 
VAX=l WDN=-1 UAX=O VDN=O NAX=125 END 
TTL='14A Y-2' PIC=WTS END 
END PLOT 
END DATA 
END 

LIBBY KXP. 4.89% RODS 30 cn LONG, .762 cn DIM, 1.3 Cn PITCH 

TTL=*II)A Y-2' pIc=nIx 

? 
W 



Table A. 1 (continued) 

CAAO 7 
=CSAS25 
LIBBY EXP. 4.89% RODS 30 Cn LONG, .762 CU D I M ,  1.3 Cll PITCH 
27GROUPNDF4 LATTICECELL 

H2O 2 1 END 
PLEXIGLASS 3 1 8ND 
PB 4 1 END 
END COUP 
SQUAREPITCH 1.3 .762 1 2 END 
LIBBY H20 REFL. CASE 23B PB 4 FACES 
READ PARAM NPG=600 NUB=YES PLT=NO FDN=YES END PARAU 
READ GEOI 
UNIT 1 
CYLINDER 1 1 .381 27 0 
CUBOID 2 1 43.65 27 0 
UNIT 2 
CUBOID 2 1 43.65 27 0 
UNIT 7 
CYLINDER 1 1 .381 3 0 
CUBOID 0 1 43.65 3 0 

UMIUPI 1 .9995 293 92235 4-89 92238 95.11 END 

UNI 
CUI 
UNI 
A R E  
REI 
UNI 
A R E  
REI 
UNI 
A R E  

IT 8 
IOID 0 1 4P.65 3 0 
:T 3 
tAY 1 3R0 
'LECTOR 2 1 4113.221 2R0 1 
:T 9 
tAY 4 3R0 
'LECTOR 0 1 4313.221 2RO 1 
:T 10 
VIY 5 3R0 

UNIT 4 
CUBOID 4 1 2P10.16 2316.871 2 5 . 4  0 
REPLECTOR 0 1 4R0 1.425 0 1 
REFLECTOR 3 2 5R0 3.175 1 
UNIT 5 
ARRAY 2 3R0 
UNIT 6 
CUBOID 4 1 2P37.191 2P10.16 25.4 0 
REFLECTOR 0 1 4R0 1.425 0 1 
REFLECTOR 3 2 5RO 3.175 1 
ARRAY 3 3R0 
REFLECTOR 3 2 5RO 3 0 
REPLECTOR 3 6 5R0 1.97 1 
END GEOI 
READ ARRAY ARA=1 NUX=21 NUY=21 NU2=1 FILL 
1ORl 2 10R1 9921 21R2 10R1 2 10R1 9921 
END FILL 
A M = &  NUX=21 NUY=21 NUZ=l FILL 
10R7 8 10R7 9921 21R8 10R7 8 10R7 9921 
END FILL 
ARA=2 NUX=3 NUY=1 NU2=1 FILL 4 10 4 END FILL 
ARA=3 NUX=1 NUY=3 NU2=1 FILL 6 5 6 
END FILL 
ARA=5 NUX=l NUY=l NU2=2 FILL 3 9 
END FILL END ARRAY 
READ BIAS 1D=500 2 6 END BIAS 
READ PLOT TTL=' X-Y' PIC=UIX 
XUL=O YUL=75 ZUL=15 XLR=75 YLR=O 2LR=15 
UAX=1 VDN=-1 NAX=125 SND 
TTL=' X-Y' PIC=WTS END 

XUL=33 YUL=O 2UL=31 XLR=33 YLR=75 ZLR=-14.1 
VAX=1 WDN=-l UAX=O VDN=O NAX=125 END 
TTL=' Y-2' PIC=WTS END 

TTL=* Y-2' pIc=nIx 

END PLOT 
END DATA 
END 

CAAO8 
=CSAS25 
LIBBY EXP. 4.89% RODS 30 CU LONG, -762 CU D I M .  1.3 cn PITCH 
27GROUPNDF4 LATTICECELL 
URANIUU 1 .9995 293 92235 4-89 92238 95.11 END 
H20 2 1 END 
PLEXIGLASS 3 1 END 
PB 4 1 END 

SQUAREPITCH 1.3 .762 1 2 END 
LIBBY H20 REFL. CASE 26A PB 4 FACES 
READ PARAU NPG4OO NUB=YES PLT=NO FDN=YES END PARAU 
READ GEOU 
UNIT 1 
CYLINDER 1 1 -381 30 0 
CUBOID 2 1 43.65 30 0 
UNIT 2 
CUBOID 2 1 43.65 30 0 
UNIT 3 
ARRAY 1 3R0 
REFLECTOR 2 1 .62 .62 .62 4.52 2RO 1 
UNIT 4 
CUBOID 4 1 2P10.16 2P15.57 25.4 0 
REFLECTOR 2 2 4RO 1.425 0 1 
REFLECTOR 3 2 5RO 3.175 1 
UNIT 5 
ARRAY 2 3R0 
UNIT 6 
CUBOID 4 1 2335.89 2P10.16 2 5 . 4  0 
REFLECTOR 2 2 4RO 1.425 0 1 
RE?LECTOR 3 2 5RO 3.175 1 
ARRAY 3 3R0 
REFLECTOR 2 2 4RO 3 0 2 
REFLECTOR 2 4 4R0 1.95 0 1 
REFLECTOR 3 2 5R0 3 4 
REFLECTOR 3 6 5RO 1.97 1 
END GEOU 
READ ARRAY ARA=l NUX=23 NUY=20 NU2=1 FILL 
3R2 2R1 2 543 2R1 Q23 23R2 Q69 2 1 2 2R1 2 593 2R1 
2R.1 2 693 2R1 23R2 2R1 2 6Q3 2Rl 923 23R2 2969 
2R1 2 603 2R1 923 
END FILL 
ARA=2 NUX=) NUY=1 NU2=1 FILL 4 3 4 END FILL 
ARA=3 NUX=1 NUY=3 NUL=1 FILL 6 5 6 
END ?ILL END ARRAY 
READ BIAS ID=500 2 6 END BIAS 
READ PLOT TTL=' X-Y' PIC=UIX 
XUL=O YUL=72 LUL=15 XLR=72 YLR=O 2LR=15 
UAX=1 VDN=-I NAX=125 END 
TTL=' X-Y' PIC=WTS END 
TTL=' Y-2' PIC=MIX 
XUL=33 YUL=O ZUL=40 XLR=33 YLR=72 ZLR=-14.1 
VAX=l WDN=-1 UAX=O VDN=O NAX=125 END 
TTL=' Y-2' PIC=WTS END 
END PLOT 
END DATA 
END 

END conp 

? 
P 



Table A. 1 (continued) 

C M 0 9  
=CSAS25 
LIBBY EXP. '4.89% RODS 30 CM LONG, .762 CM D I M .  1.3 CM PITCH 
27GROUPNDF4 LATTICECELL 
URANIUM 1 .9995 293 92235 4.89 92238 95.11 END 
HZO 2 1 END 
PLEXIGLASS 3 1 END 
PB 4 1 END 
SS304 5 1 END 
END COMP 
SQUAREPITCH 1.3 .762 1 2 END 
LIBBY 820 REFL. CASE 28A PB 4 FACES, SS PLATE IN CENTER 
R E M  P A R M  HPG=COO NUB=YES PLT=NO FDN=YES END PARAM 
READ GEOM 
UNIT 1 
CYLINDER 1 1 .381 30 0 
CUBOID 2 1 43.65 30 0 
UNIT 2 
CUBOID 2 1 93.65 30 0 
UNIT 3 
ARRAY 1 3R0 
REFLECTOR 2 1 0 331.62 ZRO 1 
UNIT 7 
ARRAY 4 3R0 
REFLECTOR 2 1 .62 0 28.62 2RO 1 
UNIT 8 
CUBOID 5 1 23.3175 2315.57 25.4 0 
REFLECTOR 2 1 28.3325 2RO 1.425 3.175 1 
UNIT 4 
CUBOID 4 1 2P10.16 2315.57 2 5 . 4  0 
RE?LECTOR 2 2 OR0 1.425 0 1 
REFLECTOR 3 2 5R0 3.175 1 
UNIT 5 
ARRAY 2 3R0 
UNIT 6 
CUBOID 4 1 2335.89 2P10.16 25.4 0 
REFLECTOR 2 2 OR0 1.425 0 1 
REFLECTOR 3 2 5R0 3.175 1 
ARRAY 3 3R0 
REFLECTOR 2 2 4RO 3 0 5 
REFLECTOR 2 6 4RO 1 0 1 
REPLECTOR 3 2 5R0 3 4 
REFLECTOR 3 6 5R0 1.97 1 
END GEOM 
READ ARRAY ARA=l NUX=11 NUY=23 N u b =  
2 1 2 2Rl 203 2R1 2 2R1 293 llR2 
END FILL 

1 FILL 
2R1 2 2R1 2Q3 Qll 6933 

ARA=4 NUX=ll NUY=23 NU2=1 FILL 
2R1 2 2R1 293 Qll llR2 2R1 2 2R1 2Q3 Qll 6933 
END PILL 
ARA=2 NUX=5 NUY=l NU2=1 FILL 4 3 8 7 4 END FILL 
M A = 3  NUX=l NUY=3 NU2=1 FILL 6 5 6 
END FILL END ARRAY 
READ BIAS ID=500 2 6 END BIAS 
R E M  PLOT TTL=' X-Y' PIC=MIX 
XUL=O YUL=72 2UL=15 XLR=72 YLR=O 2LR=15 
U M = l  VDN=-l NAX=125 IND 
TTL=' X-Y' PIC=WTS END 
TTL=' Y-2' PIC=MIX 
XUL=33 YUL=O 2UL=40 XLR=33 YLR=72 ZLR=-14.1 
V M = l  WDN=-l UAX=O VDN=O NAX=125 END 
TTL=' Y-2' PIC=WTS END 
END PLOT 
END DATA 
END 

C M 1 0  
=CSAS25 
LIBBY EXP. 4.89% RODS 30 CM LONG, .762 CM D I M ,  1.3 CM PITCH 
27GROUPNDF4 LATTICECELL 
URANIUM 1 .9995 293 92235 4.89 92238 95.11 END 
H2O 2 1 END 
PLEXIGLASS 3 1 END 
PB 4 1 END 
6-10 5 0 4.617-3 END 
8-11 5 0 1.872-2 END 
C 5 0 5.750-3 END 
AL 5 0 4.765-2 END 
END COMP 
SQUAREPITCH 1.3 -762 1 2 END 
LIBBY H20 REFL. CASE 30C PB 4 FACES, BORAL PLATE 6TH ROW 
READ PARAM NPG=600 NUB=YES PLT=NO FDN=YES END PARAM 
READ GEOM 
UNIT 1 
CYLINDER 1 1 .381 30 0 
CUBOID 2 1 4P.65 30 0 
UNIT 2 
CUBOID 2 1 43.65 30 0 
UNIT 3 
ARRAY 1 3R0 
REFLECTOR 2 1 2R.62 0 .62 2R0 1 
UNIT 7 
ARRAY 4 3R0 
REFLECTOR 2 1 3R.62 0 2R0 1 
UNIT 8 
CUBOID 5 1 2315.57 2P.3175 25.4 0 
REFLECTOR 2 1 2RO 2R.3325 1.425 3.175 1 
UNIT 4 
CUBOID 4 1 2P10.16 2315.57 25.4 0 
REFLECTOR 2 2 4R0 1.425 0 1 
REFLECTOR 3 2 5RO 3.175 
UNIT 9 
ARRAY 5 3R0 
UNIT 5 
ARRAY 2 3R0 
UNIT 6 
CUBOID 4 1 2335.89 2P10. 
REFLECTOR 2 2 4R0 1.425 
REFLECTOR 3 2 5R0 3.175 
ARRAY 3 3R0 
REFLECTOR 2 2 4RO 3 0 1 
REFLECTOR 2 3 OR0 1.8 0 
REFLECTOR 3 2 5RO 3 4 

1 

1 6  25.4 0 
0 1  
1 

1 

REFLECTOR 3 6 5R0 1.97 
END GEOM 
READ ARRAY ARA=1 NUX=23 NUY=17 NUZ=1 FILL 
2R2 19R1 2R2 2 21Rl 2 F1 
BND FILL 
ARA=4 NUX=23 NUY=5 NUZ=l FILL 
69R1 2 21R1 2 2R2 19R1 2R2 
END FILL 
ARA=5 NUX=1 NUY=3 NUZ=1 FILL 3 8 7 END FILL 
ARA=2 NUX=) NUY=l NU2=1 FILL 4 9 4 END FILL 
ARA=3 NUX=1 NUY=3 NUZ=l FILL 6 5 6 
END FILL END ARRAY 
READ BIAS ID=500 2 6 END BIAS 
READ PLOT TTL=' X-Y' PIC=XIX 
XUL=O YUL=72 ZUL=15 XLR=72 YLR=O 2LR=15 
UAX=1 VDN=-1 NAX=125 END 
TTL=' X-Y' PIC=WTS END 
TTL=' Y-2' PIC=MIX 

? 
cn 



Table A. 1 (continued) 

XUL=33 YUL=O ZUL=40 XLR=33 YLR=72 ZLR=-14.1 
TTL=' Y-Z' PIC=WTS END 
END PLOT 
END DATA 
END 

C M 1 1  
=CSAS25 
LIBBY EXP. 4.89% RODS 30 CM LONG, .762 CM DIAM, 1.3 CM PITCH 
27GROUPNDF4 LATTICECELL 
URANIUM 1 .9995 293 92235 4.89 92238 95.11 END 
H20 2 1 END 
PLEXIGLASS 3 1 END 
PB 4 1 END 
CD 5 1 END 
END COMP 
SQUAREPITCH 1.3 .762 1 2 END 
LIBBY H20 REPL. CASE 31C PB 4 FACES, CD PLATE 6TH ROW 
READ PARAM NPG=6OO NUB=YES PLT=NO FDN=YES END PARAM 
READ GEOM 
UNIT 1 
CYLINDER 1 1 .381 30 0 
CUBOID 2 1 43.65 30 0 
UNIT 2 
CUBOID 2 1 43.65 30 0 
UNIT 3 
ARRAY 1 3R0 
REFLECTOR 2 1 2R.62 0 .62 2R0 1 
UNIT 7 
ARRAY 4 3R0 
REFLECTOR 2 1 3R.62 0 2R0 1 
UNIT 8 
CUBOID 5 1 2315.57 23.04445 25.4 0 
REFLECTOR 2 1 2RO 28.60555 1.425 3.175 1 
UNIT 4 

REFLECTOR 2 2 4RO 1.425 0 1 
REFLECTOR 3 2 5R0 3.175 1 
UNIT 9 
ARRAY 5 3R0 
UNIT 5 
ARRAY 2 3R0 
UNIT 6 

REFLECTOR 2 2 4RO 1.425 0 1 
REFLECTOR 3 2 5R0 3.175 1 
ARRAY 3 3R0 
REFLECTOR 2 2 4RO .5 0 1 
REFLECTOR 3 2 5R0 3 4 
REFLECTOR 3 6 5R0 1.97 1 
END GEOM 
READ ARRAY ARA=l NUX=23 NUY=17 NUZ=l FILL 
11R1 12R2 F1 
END FILL 
ARA=4 NUX=23 NUY=5 NUZ=1 FILL 
F1 
END FILL 
ARA=5 NUX=l NUY=3 NUZ=l FILL 3 8 7 SND FILL 
ARA=2 NUX=) NUY=1 NUZ=l FILL 4 9 4 SND FILL 
ARA=3 NUX=l NUY=3 NUZ=1 FILL 6 5 6 
END FILL END ARRAY 

CUBOID 4 i 2 ~10.16 2315.57 25.4 o 

cuaom 4 1 2~35.89 2~10.16 25.4 o 

READ BIAS ID=500 2 6 END BIAS 
READ PLOT TTL=' X-Y' PIC=MIX 
XUL=O YUL=72 ZUL=15 XLRr72 YLR=O ZLR=15 
UAX=1 VDN=-l NAX=125 END 
TTL=' X-Y' PIC=WTS END 

XUL=33 YUL=O ZUL=40 XLR=33 YLR=72 ZLR=-14.1 
VAX=1 WDN=-l UAX=O VDN=O NAX=l25 END 
TTL=' Y-Z' PIC=WTS END 
END PLOT 
END DATA 
END 
L 

TTL=* Y-Z' pIc=wIx 

CAAl2 
=CSAS25 
LIBBY EXP. 4.89% RODS 30 CU LONG. .762 CM D I M ,  2.05 CM PITCH IN U02F2 SOLN 
27GROUPNDF4 LATTICECELL 
URANIUM 1 .9995 293 92235 4.89 92238 95.11 END 
SOLNUO2F2 2 295.54 0 1 293 92235 4.89 92238 95.11 END 
PLEXIGLASS 3 1 END 
AL 4 1 END 
SOLNUO2F2 5 295.54 0 1 293 92235 4.89 92238 95.11 END 
END COUP 
SQUAREPITCH 2.05 .762 1 2 END 
LIBBY RODS IN U02P2 SOLN CASE 32s 
READ PARAM NPG=600 NUB=YES FDN=YES END PARAM 
READ GEOM 
UNIT i 
CYLINDER 1 1 -38 
CUBOID 5 1 4P1 
UNIT 2 
CYLINDER 1 1 -38 
CUBOID 3 1 4P1 
UNIT 3 
CYLINDER 1 1 .38 
CUBOID 5 1 4P1 
UNIT 4 
CYLINDER 1 1 .38 
CUBOID 3 1 4P1 
UNIT 5 
CUBOID 2 1 IPl 
UNIT 6 
CYLINDER 2 1 .38 
CUBOID 3 1 4P1 

5.08 0 
025 5.08 0 

1.27 0 
025 1.27 0 

17.935 0 
025 17.935 0 

.635 0 
025 .635 0 

025 5 . 0 8  0 

1.27 0 
025 1.27 0 

UNIT 7 
CUBOID 2 1 931.025 17.935 0 
UNIT 8 
CYLINDER 2 1 .381 .635 0 

CORE 0 1 -11.275 -12.3 0 
RSPLSCTOR 3 1 5RO 3.81 1 
CYLINDER 5 1 47.94 30.1 -7.4 
CYLINDER 4 1 48.26 30.1 -7.72 
END GEOM 
RSAD ARRAY NUX=11 NUY=12 NUZ=5 FILL 
132R1 132R2 132R3 132R4 132R1 
END FILL END ARRAY 
END DATA 
END 

cuaom 3 1 431.025 .635 o 



Table A. 1 (continued) 

CAAl3 
=CSAS25 
LIBBY KXP. 4.89% RODS 30 (3 LONG. .762 CM D I M .  2.05 .~ 
27GROUPNDr4 LATTICKCKLL 
URANIIRI 1 .9995 293 92235 4.89 92238 95.11 KND 
SOLW02?2 2 295.54 0 1 293 92235 4.89 92238 95.11 KND 
PLKXIGLASS 3 1 KND 
AL 4 1 KND 
SOLNUO2?2 5 295.54 0 1 293 92235 4.89 92238 95.11 .ND 

SQUAREPITCH 2.05 .762 1 2 KND 
LIBBY RODS IN U02?2 SOLN CASK 338 
RKAD PARAH NPG=600 ?AR=YKS NUB=YKS ?DN=YBS KND PARAII 
RKAD GKOn 
UNIT 1 
CYLINDKR 1 1 -381 5 . 0 8  0 
CUBOID 5 1 931.025 5 . 0 8  0 
UNIT 2 
CYLINDKR 1 1 .381 1.27 0 
CUBOID 3 1 4P1.025 1.27 0 
UNIT 3 
CYLINDKR 1 1 .381 17.935 0 
CUBOID 5 1 431.025 17.935 0 
UNIT 4 
CYLINDER 1 1 .381 .635 0 
CUBOID 3 1 431.025 .635 0 
UNIT 5 
CUBOID 2 1 431.025 5.08 0 
UNIT 6 
CYLINDBR 2 1 .381 1.27 0 
CUBOID 3 1 4P1.025 1.27 0 
UNIT 7 
CUBOID 2 1 431.025 17.935 0 
UNIT 8 
CYLINDKR 2 1 .381 .635 0 
CUBOID 3 1 431.025 .635 0 
CORK 0 1 -9.225 -10.25 0 
RBFLECTOR 3 1 5R0 3.81 1 
CYLINDKR 5 1 47.94 48.65 -7.4 
CYLINDKR 4 1 48.26 48.65 -7.72 
KND GKOM 
RKAD ARRAY NUX=9 NUY=lO NU2=5 ?ILL 
90111 90R2 90R3 90R4 90R1 
KND ?ILL KND ARRAY 
KND DATA 
KND 

END c o w  

CN PITCH IN U02?2 SOLN 

C M 1 4  
=CSAS25 
LIBBY LXP. 4.891 RODS 30 cn LONG, .762 cn DIM, 3.25 cn PITCH IN ~ 0 2 ~ 2  SOLN 
27GROUPND?4 LATTICECKLL 
URANIUM 1 .9995 293 92235 4.89 92238 95.11 KND 
SOLNUO2l2 2 301.16 0 1 293 92235 4.89 92238 95.11 BND 
PLEXIGLASS 3 1 K N D  
AL 4 1 KND 
SOLNU02?2 5 301.16 0 1 293 92235 4.89 92238 95.11 KND 

SOUARKPITCH 3.25 .762 1 2 END 
KND conp 

LiBBY RODS IN U02?2 SOLN CASK 368 
READ PARAM NPG=600 ?AR=YKS NUB=YKS ?DN=YKS KND PARAII 
RKAD GEOM 

UNIT 1 
CYLINDKR 1 1 .381 5.08 0 
CUBOID 5 1 4P1.625 5 . 0 8  0 
UNIT 2 
CYLINDKR 1 1 .381 1.27 0 
CUBOID 3 1 4P1.625 1.27 0 
UNIT 3 
CYLINDER 1 1 .381 17.935 0 
CUBOID 5 1 4P1.625 17.935 0 
UNIT 4 
CYLINDKR 1 1 .381 .635 0 
CUBOID 3 1 431.625 .635 0 
UNIT 5 
CUBOID 2 1 431.625 5.08 0 
UNIT 6 
CYLINDKR 2 1 .381 1.27 0 
CUBOID 3 1 431.625 1.27 0 
UNIT 7 
CUBOID 2 1 4P1.625 17.935 0 
UNIT 8 
CYLINDKR 2 1 .381 .635 0 
CUBOID 3 1 431.625 .635 0 
CORK 0 1 -14.625 -16.25 0 
RKILKCTOR 3 1 5R0 3.81 1 
CYLINDKR 5 1 47.94 38.52 -10.16 
CYLINDBR 4 1 48.26 38.52 -10.48 
KND GLOW 

90R1 90R2 90R3 90R4 90R1 
KND ?ILL KND ARRAY 
KND DATA 
KND 

RKAD ARRAY m x = g  NUY=IO ma=5 FILL 

? 
4 

CAAl5 
=CSAS25 
LIBBY KXP. 4.891 RODS 30 134 LONG, 1.31 CM D I M ,  2.99 CM PITCH IN U02?2 SOLN 
27GROUPND14 LATTICKCKLL 

SOLNU02F2 2 300.24 0 1 293 92235 4.89 92238 95.11 KND 
PLKXIGLASS 3 1 KND 
AL 4 1 END 
SOLNUQ2?2 5 300.24 0 1 293 92235 4.89 92238 95.11 KND 
KND COUP 
SQUARKPITCH 2.99 1.31 1 2 END 
LIBBY RODS IN U0212 SOLN CASK 40s 
RKAD P W  NPG=600 FAR=YBS NUB=YKS ?DN=YKS K N D  PARAM 
RKAD GKOM 
UNIT 1 
CYLINDKR 1 1 -655 5.08 0 
CUBOID 5 1 4P1.495 5 . 0 8  0 
UNIT 2 
CYLINDKR 1 1 -655 1.27 0 

CUBOID UNIT 3 
CYLINDKR 1 1 .655 17.935 0 
CUBOID 5 1 431.495 17.935 0 
UNIT 4 
CYLINDKR 1 1 .655 .635 0 

CUBOID UNIT 5 
3 1 431.495 .635 0 

CUBOID 2 1 931.495 5.08 0 

u m I u a  1 -9995 293 92235 4.89 92238 95.11 END 

3 1 431.495 1.27 0 



Table A. 1 (continued) 

UNIT 6 
CYLINDER 2 1 .655 1.27 0 
CUBOID 3 1 4P1 .495 1.27 0 
UNIT 7 
CUBOID 2 1 4P1.495 17.935 0 
UNIT 8 
CYLINDER 2 1 -655 .635 0 
CUBOID 3 1 4P1.495 .635 0 
CORE 0 1 -8.97 -10.465 0 
REFLECTOR 3 1 5R0 3.81 1 
CYLINDSR 5 1 47.94 43.95 -10.16 
CYLINDER 4 1 48.26 43.95 -10.98 
END GEOM 
RBAD ARRAY NUX=6 NUY=7 NUZ=5 FILL 
42R1 42R2 42R3 42R4 42R1 
END FILL END ARRAY 
END DATA 
END 

C M l 6  
=CSAS 2 5 
LIBBY SXP. 4.89% RODS 30 CM LONG, 1.31 CM D I M .  3.40 Clf PITCH IN UO2F2 SOLN 
27GROUPNDF4 LATTICBCELL 
URANIUM 1 .9995 293 92235 4.89 92238 95.11 BND 
SOLNUO2F2 2 300.24 0 1 293 92235 4.89 92238 95.11 END 
PLSXIGLASS 3 1 BND 
AL 4 1 SND 
SOLNUOZF2 5 300.24 0 1 293 92235 4.89 92238 95.11 END 
END COMP 
SQUAREPITCH 3.40 1.31 1 2 END 
LIBBY RODS IN U02F2 SOLN CASE 42s 

UNIT 1 
CYLINDSR 1 1 .655 5.08 0 
CUBOID 5 1 4P1.70 5.08 0 
UNIT 2 
CYLINDER 1 1 .655 1.27 0 
CUBOID 3 1 4P1.70 1.27 0 
UNIT 3 
CYLINDER 1 1 -655 17.935 0 
CUBOID 5 1 4P1.70 17.935 0 
UNIT 4 
CYLINDER 1 1 -655 .635 0 
CUBOID 3 1 4P1.70 .635 0 
UNIT 5 
CUBOID 2 1 4P1.70 5.08 0 
UNIT 6 
CYLINDER 2 1 .655 1.27 0 
CUBOID 3 1 4P1.70 1.27 0 
UNIT 7 
CUBOID 2 1 4P1.70 17.935 0 
UNIT 8 
CYLINDER 2 1 .655 .635 0 
CUBOID 3 4P1.70 .635 0 
CORE 0 1 -10.2 -11.9 0 
REPLSCTOR 3 1 5R0 3.81 1 
CYLINDER 5 1 47.94 39.1 -10.16 
CYLINDSR 4 1 48.26 39.1 -10.48 
END GSOM 
READ ARRAY NUX-6 NUY=7 NUZ=5 FILL 
42R1 42R2 42R3 4284 42R1 
END FILL END ARRAY 
SND DATA 
END 

caa17 
=CSAS25 
LIBBY EXP. 4.89% RODS 30 CM LONG. 1.31 CM D I M ,  3.940 CM PITCH IN U02F2 SOLN 
27GROUPNDP4 LATTICECELL 
URANIUM 1 .9995 293 92235 4.89 92238 95.11 BND 
SOLNUO2F2 2 300.24 0 1 293 92235 4.89 92238 95.11 END 
PLEXIGLASS 3 1 END 
AL 4 1 END 
SOLNU02P2 5 300.24 0 1 293 92235 4.89 92238 95.11 END 
SND COUP 
SQUAREPITCH 3.94 1.31 1 2 SND 
LIBBY RODS IN U02P2 SOLN CASE 44s 
RSAD PARAM NPG=6OO FAR=YSS NUB=YES ?DN=YES END PARAM 
READ GSOM 
UNIT 1 
CYLINDER 1 1 .655 5.08 0 
CUBOID 5 1 431.97 5.08 0 
UNIT 2 
CYLINDER 1 1 .655 1.27 0 
CUBOID 3 1 431.97 1.27 0 
UNIT 3 
CYLINDBR 1 1 .655 17.935 0 
CUBOID 5 1 431.97 17.935 0 
UNIT 4 
CYLINDSR 1 1 .655 .635 0 
CUBOID 3 1 431.97 .635 0 
UNIT 5 
CUBOID 2 1 4P1.97 5.08 0 
UNIT 6 
CYLINDSR 2 1 .655 1.27 0 
CUBOID 3 1 4P1.97 1.27 0 
UNIT 7 
CUBOID 2 1 431.97 17.935 0 
UNIT 8 
CYLINDSR 2 1 . 6 5 5  .635 0 
CUBOID 3 1 431.97 .635 0 
CORE 0 1 -11.82 -13.79 0 
REFLECTOR 3 1 5R0 3.81 1 
CYLINDER 5 1 47.94 39.25 -10.16 
CYLINDSR 4 1 48.26 39.25 -10.98 
END GBOM . 
READ ARRAY NUX=6 NUY=7 NU2=5 FILL 
42Rl 42R2 4213 42R4 42Rl 
END FILL BND ARRAY 
END DATA 
END 

? 
00 



Table A.l (continued) 

CM18 
=CSAS25 
LIBBY EXP. 4.89% RODS 30 CII LONG, 1.31 UI D I N ,  4.40  CII PITCH IN UO2?2 SOLN 
27GROUPNDI4 LATTICECELL 
URANIUII 1 .9995 293 92235 4.89 92238 95.11 END 
SOLNUOZ?Z 2 301.14 0 1 293 92235 4.89 92238 95.11 END 
PLMIGLASS 3 1 END 
AL 4 1 E N D  
SOLNUO2P2 5 301.14 0 1 293 92235 4.89 92238 95.11 END 

SQUAREPITCH 4 . 4 0  1.31 1 2 SND 
LIBBY RODS IN UO2?2 SOL1 CASE 451 
READ PARAM NPG=600 ?AR=YES NUB=YES ?DN=YES END P A R M  
READ GEOM 
UNIT 1 
CYLINDER 1 1 .655 5.08 0 
CUBOID 5 1 4P2.20 5.08 0 
UNIT 2 
CYLINDER 1 1 .655 1.27 0 
CUBOID 3 1 4P2.20 1.27 0 
UNIT 3 
CYLINDER 1 1 .655 17.935 0 
CUBOID 5 1 4P2.20 17.935 0 
UNIT 4 
CYLINDER 1 1 .655 -635 0 
CUBOID 3 1 4P2.20 .635 0 
UNIT 5 
CUBOID 2 1 4P2.20 5.08 0 
UNIT 6 
CYLINDER 2 1 .655 1.27 0 
CUBOID 3 1 432.20 1.27 0 
UNIT 7 
CUBOID 2 1 4P2.20 17.935 0 
UNIT 8 
CYLINDER 2 1 .655 .635 0 
CUBOID 3 1 4P2.20 .635 0 
CORE 0 1 -13.2 -15.4 0 
RE?LECTOR 3 1 5RO 3.81 1 
CYLINDER 5 1 47.94 41.45 -10.16 
CYLINDER 4 1 48.26 41.45 -10.48 
END GEOW 
READ ARRAY m X = 6  NUY=7 NUL=5 PILL 
42R1 42RZ 42R3 42314 42R1 
END ?ILL END ARRAY 
END DATA 
END 

CAAl9 
=CSAS25 
4.89% GREEN BLOCKS H/U-235=244.6 55-56 u-23511 
27GROUPNDPb IIIILTIRBGION 
U-234 1 0 5.8000-7 END 
U-235 1 0 1.4220-4 END 
U-238 1 0 2.7301-3 KND 
a 1 0 3.4782-2 END 
C 1 0 1.8023-2 END 

AL 2 1 END 

SPHERICAL END 
1 28  NOEXTERIIOD END LONE 
4 . 8 9 1  GREEN BLOCKS UNREPLECTED CASE 1 
READ pARM NPG=600 
READ GEOM 

END conp 

0 1 o 9.5585-a END 

END conp 

NUB=YES ?DN=YES KND P A R M  

UNIT 1 
CUBE 1 1 2P10.16 
UNIT 2 
CUBOID 1 1 4P10.16 2P6.604 
END GBOq 
READ ARRAY NUX=) w W = 3  NU6=3 ?ILL 18R1 9RZ END ?ILL BUD ARRAY 
END DATA 
END 

CAAZO 
=CSAS25 
4.89% GREEN BLOCKS H/U-235=395.0 4 0 . 6  G U-235/L 
27GROUPND?4 IIIILTIREGION 
U-234 1 0 4.3000-7 END 
0-235 1 0 1.0402-4 END 
U-238 1 0 1.9972-3 END 
B 1 0 4.1088-7 END 
C 1 0 2.1291-2 END 
0 1 0 7.8456-3 END 
At 2 1 m  
mu conp 
SPHERICAL END 
1 28 NOEXTERIIOD END LONE 
4.89% GREEN BLOCKS UNRE?LECTED CASE 2 
READ PARAN NPG=600 NUB=YES ?DN=YES END PARAM 
READ GEOW 
CUBOID 1 1 50.8 0 60.96 0 60.452 0 
BND GEOW 
END DATA 
END 

CAA2 1 
=CSAS25 
4.891 GREEN BLOCKS H/U-235=757.0 22.1 G U-23511 
27GROUPND?4 IIIILTIRBGION 
U-234 1 0 2.3000-7 END 
U-235 1 0 5.6624-5 END 
U-238 1 0 1.0872-3 END 
H 1 0 4.2864-2 END 
C 1 0 2.2212-2 END 
0 1 0 5.3889-3 END 
AL 2 1 E N D  
END conp 
SPHERICAL END 
1 28 NOEXTERMOD END LONE 
9.89% GREEN BLOCKS UNRE?LECTED CASE 3 
RBAD PARAN NPG=600 NUB=YES ?DN=YES END P A R M  
READ GEOl 
CUBOID 1 1 71.12 0 71.12 0 70.358 0 
END GEOH 
END DATA 
END 



Table A. I (continued) 

c M 2 2  
=CSAS25 
4.891 GREEN BLOCKS H/U-235=503.5 33.3 G U-2351L 
27GROUPND?4 NULTIRKGION 
U-234 1 0 3.5000-7 BND 
U-235 1 0 8.5320-5 BND 
U-238 1 0 1.6381-3 END 
H 1 0 4.2959-2 END 
C 1 0 2.2261-2 END 
0 1 0 6.9399-3 END 
A I  2 1 END 
END COMP 
SPHERICAL END 
1 36 NOEXTERMOD KND ZONE 
4.891 GREEN BLOCKS UNRK?LECTED CASE 4 
R E M  PARAM NPG400 NUB=YES CDN=YES END PARAM 
READ GEOM 
CUBOID 1 1 60.96 0 60.96 0 52.832 0 
END GIOM 
END DATA 
END 

UA2 3 
=MAS25 
4.891 GREEN BLOCKS H/U-235=199.3 64.9 G U-235/L 
27GROUPND?4 NULTIREGION 
U-234 1 0 6.8000-7 END 
U-235 1 0 1.6628-4 END 
U-238 1 0 3.1926-3 END 
H 1 0 3.3140-2 END 
C 1 0 1.7173-2 END 
0 1 0 1.0766-2 END 
AL 2 1 END 
HZO 3 1 END 
PARM?IN 4 1 END 
END COMP 
SPHERICAL END 
1 22 ONEXTERMOD 3 40 NOEXTERMOD END LONE 
4.891 GREEN BLOCK8 RE?LECTED CASE 1 
READ P A R M  NPG4OO NUB=YES ?DN=YES END P"I 
READ GEOM 
UNIT 1 
CUBE 1 1 2P10.16 
UNIT 2 
CUBOID 1 1 4P10.16 138.763 _ _ ~ . ~ ~  
CORE 0 1 3RO. 
REILECTOR 4 8 4RO 3.048 0 5 
RE?LECTOR 3 2 4R3 0 3 6 
END GKOM 
READ ARRAY NUX=2 NUY=2 NUZ=3 ?ILL 8R1 4RZ END ?ILL END ARRAY 
READ BIAS ID=500 2 7 ID=4OO 8 12 END B I W  
END DATA 
END 

C M 2 4  
=CSAS25 
4.891 GREEN BLOCKS H/U-235=244.8 56.2 G U-235/L 
27GROUPND?4 MULTIREGION 
U-234 1 0 5.9000-7 END 
U-235 1 0 1.4399-4 KND 
U-238 1 0 2.7647-3 KND 
H 1 0 3.5249-2 END 
C 1 0 1.8265-2 END 
0 1 0 9.6807-3 END 
AL 2 1 KND 
H20 3 1 END 
PARAWIN 4 1 END 
END COUP 
SPHERICAL END 
1 22 ONEXTERMOD 3 40 NOEXTERIIOD KND ZONK 
4.891 GREEN BLOCKS RElLECTED CASE 2 
READ PARAM NPG=6OO NUB=YES ?DN=YES END PARAM 
READ GEOM 
CUBOID 1 1 40.64 0 40.64 0 57.912 0 
RETLECTOR 4 8 4R0 3.048 0 5 
RE?LECTOR 3 2 OR3 0 3 6 ~~ . . _ .  
END GEOM 
R K M  BIAS ID=500 2 7 ID=4OO 8 12 END BIAS 
END DATA 
END 

C M Z  5 ~~~~~~ 

=CSAS 2 5 
4.89 GREEN BLOCKS H/U-Z35=396.7 40.6 G U-235/1 
27GROUPND?4 MULTIREGION 
U-234 1 0 4.3000-7 END 
U-235 1 0 1.0402-4 END 
U-238 1 0 1.9972-3 END 
H 1 0 4.1265-2 KND 
C 1 0 2.1383-2 END 
0 1 0 7.8552-3 END 
AL 2 1 KND 
HZO 3 1 dND 
PARA??IN 4 1 KND 
KND COMP 
SPHERICAL END 
1 2 0  ONEXTERMOD 3 38 NOEXTERIIOD END ZONE 
4.891 GREEN BLOCKS RE?LKCTED CASE 3 
READ PARAM NPG=600 NUB=YES ?DN=YKS END PARAM 
READ GKOM 
CUBOID 1 1 40 .64  0 40.64 0 5 7 . 6 5 8  0 
REILECTOR 4 8 4R0 3.048 0 5 
RKILECTOR 3 2 4R3 0 3 6 
END GEOM 
READ BIAS ID=500 2 7 1D=400 8 12 END BIAS 
KND DATA 
END 



Table A. 1 (continued) 

-2 7 
=CSAS25 
4.89s GREEN BLOCKS H/U-235=146.8 81.1 G U-235/1 
27GROUPNDI4 HULTIREGION 
U-234 1 0 8.5000-7 END 
U-235 1 0 2.0779-4 END 
U-238 1 0 3.9896-3 END 
H 1 0 3.0504-2 END 
C 1 0 1.5807-2 END 
0 1 0 1.2859-2 END 
AL 2111110 
H20 3 1 KND 
PARAIIIN 4 1 END 

SPHERICAL END 
1 22 ONEXTERUOD 3 40 NOEXTERUOD END ZONE 
4.89% GREEN BLOCKS REILECTED CASE 5 
READ PARAM NPG=600 RUB=YES IDN=YES KND PARAU 
READ GEOW 
CUBOID 1 1 50.8  0 50.8 0 42.164 0 
REILECTOR 4 8 4R0 3.048 0 5 
REFLECTOR 3 2 4R3 0 3 6 
END GEOW 
READ BIAS ID=500 2 7 ID=400 8 12 END BIAS 
EWD DATA 
END 

END com 

-28 
=CSASZ5 
4.891 GRSEN BLOCKS H/U-235-82.7 107. G U-235/L 
27GROUPNDI4 WULTIREGION 
U-234 1 0 1.1300-6 END 
U-235 1 0 2.7415-4 END 
U-238 1 0 5.2637-3 END 
H 1 0 2.2672-2 END 
C 1 0 1.1748-1 END 
0 1 0 1.6007-1 END 
A& 2 1 KND 
HZ0 3 1 END 
PARAFFIN 4 1 END 
END COUP 
SPHKRICAL END 
1 26 ONEXTERUOD 3 44 NOEXTERUOD END ZONE 
4.891 GREEN BLOCKS REILECTED CASE 6 
READ PARAM NPG=600 NUB=YES IDN=YES END PARAM 
READ GBOU 
CUBOID 1 1 50.8 0 60.96 0 56.134 0 
REFLECTOR 4 8 4RO 3.048 0 5 
REILKCTOR 3 2 4R3 0 3 6 
END GLOW 
READ BIAS 10-500 2 7 ID=400 8 12 END BIAS 
KND DATA 
END 

C M 2 6  
=CSAS 2 5 
4.89% GREEN BLOCKS H/U-235=756.6 22.2 G U-23511 
27GROUPNDI4 UULTIREGION 
U-234 1 0 2.3000-7 END 
U-235 1 0 5.6880-5 END 
U-238 1 0 1.0921-3 KND 

1 0 4.3035-2 END H 
C 1 0 2.2300-2 KWD 

1 0 5.4119-3 END 0 
AL 2 1 END 
HZO 3 1 END 
PARAWIN 4 1 END 
END COUP 
SPHERICAL END 
1 28 ONEXTERUOD 3 46 NOEXTIMOD END LONE 
4.891 GREEN BLOCKS REILECTED CASE 4 
READ P A W I  NPG=600 NUB=YKS IDN=YES END P A R M  
READ GEOW 
CUBOID 1 1 71.12 0 60.96 0 51.562 0 _ _ _ _ _ _  
REILKCTOR 4 8 OR0 3.048 0 5 
REILECTOR 3 2 4R3 0 3 6 
END GLOM 
READ BIAS ID=500 2 7 ID=400 8 12 END BIAS 
END DATA 
END 

C M 2 9  
=CSAS 2 5 
4.89% GREEN BLOCKS H/U-235=504.1 33.3 G U-235/1 
27GROUPNDI4 IIULTIREGION 
U-234 1 0 3.5000-7 XND 
U-235 1 0 8-5320-5 END 
U-238 1 0 1.6381-3 END 
U 1 0 4.3010-2 END 
C 1 0 2.2287-2 END 
0 1 0 6.9427-3 END 
AL 2 1 END 
H20 3 1 END 
PARAFCIN 4 1 m D  

SPHERICAL END 
1 29 ONEXTERUOD 3 47 NOXXTERHOD END ZONE 

END conp 

4.89% GREEN BLOCKS 
RKAD PARAll NPG=600 
READ GEOW 
CUBOID 1 1 50.8 0 
REILECTOR 4 8 4110 
RE?LECTOR 3 2 4R3 
END GBON 
READ BIAS ID=500 2 
END DATA 
END 

REILECTED CASE 7 
NUB=YES IDN=YES END PARAN 

50.8 0 41.148 0 
3.048 0 5 
0 3 6  

7 ID=400 8 12 END BIAS 



Table A. 1 (continued) 

C M 3 0  
=CSAS25 

27GROUPNDC4 UULTIREGION 
SOLNU02F2 1 869.9 0 1 293 92234 .02 92235 0.89 
92238 95.09 END 
55304 2 1 END 
END COUP 
CYLINDRICAL END 
1 25 .4  NOLXTERUOD 2 25.56 NOEXTERHOD END ZONE 
4.89% UO2?2 20 IN D I M  SS CYL BARE 1 
READ PLJull NPG=6OO 
R S M  GEOU 
CYLINDER 1 1 25.4 38.66 0 
CYLINDER 2 1 25.559 38.66 -.159 
END GEOU 
6ND DATA 
END 

4.89% U02F2 H/U-235=524 

NUB=YES FDN=YES END PARAU 

C M 3  1 
=CSAS25 
4.891 uo212 H/U-235=524 
27GROUPNDFO NULTIREGION 
SOLNU02?2 1 869.9 0 1 293 92234 .02 92235 4.89 
92238 95.09 END 
AL 2 1 6ND 
END COUP 
CYLINDRICAL END 
1 25.4 NOSXTERUOD 2 25.56 NOEXTMWOD ZND ZONE 
4.891 UOZF2 20x20 IN AL BOX BARE 2 
RSAD PARAU NPG400 NUB=YES FDN=YES END P W  
RSAD GEOU 
CUBOID 1 1 4325.25 35.9 0 
CUBOID 2 1 4P25.409 35.9 -.159 
END GEOU 
BND DATA 
END 

C M 3 2  
=CSASIS 
0.891 UO2F2 H/U-235=735 
27GROUPND?4 UULTIREGION 
SOLNUOZFZ 1 650.1 0 1 293 92234 .02 92235 4.89 
92238 95.09 END 
SS304 2 1 END 
END COUP 
CYLINDRICAL END 
1 25.0 NOSXTERHOD 2 25.56 NOEXTERUOD END ZONE 
4.891 UOZFZ 20 IN D I M  SS CYL BARE 3 
R S M  PARAU NPG=600 NUB=YSS ?DN=YES END P W  
R S M  GEOU 
CYLINDER 1 1 25.4 54.35 0 
CYLINDER 2 1 25-559 54.35 -.159 
END GSOU 
END DATA 
END 

-33 
=CSAS25 
4.89% UO2?2 H/U-235=1002 
27GROUPNDF4 UULTIREGION 
SOLNU02F2 1 491.6 0 1 293 92234 .02 92235 4.89 
92238 95.09 END 
AL 2 1 SND 
END COUP 
SPHERICAL END 
1 3 4 . 6  NOEXTERUOD 2 34.76 NOEXTERUOD SND LONE 
4.891 UO2?2 27.3 IN D I M  AL SPHERE BARE 4 
READ PARN4 NPG400 NUB=YES FDN=YES END P W  
READ GEOU 
HMISPHE-Z 1 1 34.6 CRORD 30. 
SPHERE 0 1 34.6 
SPHERE 2 1 34.759 
END GEOU 
END DATA 
END 

C M 3 4  ~. 
=CSASZ5 
4.89% UOZFZ H/U-235=991 
27GROUPNDF4 UULTIRSGION 
SOLNUOZFZ 1 096.5 0 1 293 92234 .02 92235 4.89 
92238 95.09 END 
AL 2 1 END 
PLEXIGLASS 3 1 END 
6ND COUP 
CYLINDRICAL END 
1 38.1 NOEXTERUOD 2 38.26 NOEXTERUOD END ZONE 
4.89% UO2F2 30 IN D I M  SS CYL BARE 5 
RSAD PARAU NPG=6OO NUB=YBS IDN=YES END P W  
RSAD GEOU 
CYLINDER 1 1 38.1 44.75 0 
CYLINDW 2 1 38.259 44.75 -.159 
CUBOID 0 1 4P60.96 44.75 -.159 
RECLECTOR 3 1 5R0 2 . 5 4  1 
END GEOU 
END DATA 
END 



Table A. 1 (continued) 

C M 3 5  
=CSAS25 
4.89% UO2FZ H/U-235=524 
27GROUPNO14 IULTIRKGION 
SOLNUOZFZ 1 869.9 0 1 293 92234 .02 92235 4.89 
92238 95.09 KNO 
S S 3 0 4  2 1 EN0 
H20 3 1 KNO 
KNO conp 
CYLINDRICAL KND 
1 19 ONEXTKRMOO 2 19.2 NOKXTKRMOO 3 37.2 NOKXTERMOO EN0 ZONE 
4.89% UO2F2 15 IN D I M  SS CYL RKFL 1 
R I M  P A R M  NPG=BOO NUB=YKS FON=YKS EN0 P)rRAII 
READ GKOM 
CYLINOKR 1 1 19.05 50.37 0 
CYLINDER 2 1 19.209 50.529 -.I59 
RKFLECTOR 3 2 3R3 6 
KNO GKOI 
READ BIAS I0=500 2 7 KND BIAS 
EN0 DATA 
IN0 

C U 3 6  -.-~. . 
=CSAS25 
4.891 UOZFZ H/U-235=524 
27GROUPNOF4 IULTIREGION 
SOLNU0212 1 869.9 0 1 293 92234 .02 92235 4.89 
92238 95.09 EN0 
AL 2 1 EN0 
HZO 3 1 KNO 

CYLINDRICAL EN0 
1 25 .4  ONKXTERMOO 2 25.56 NOKXTKRMOD 3 43.56 NOKXTKRMOO IN0 ZONK 
4.89% U02FZ 20x70 IN AL BOX RKFL 2 
RKAO P A R M  NPG=COO NUB=YES FON=YKS SND PARApl 
R S M  GKOM 
CUBOID 1 1 4P25.25 2 5 . 4  0 
CUBOID 2 1 4325.409 25.559 -.159 
REFLECTOR 3 2 6R3 6 
EN0 GKOM 
RKAD BIAS I0=500 2 7 EN0 BIAS 
KNO DATA 
KND 

KNO c o w  

C M 3 7  
=CSAS25 
4I89X~UOZFZ H/U-235=735 
27GROUPNOF4 IULTIRKGION 
SOLNU02F2 1 650.1 0 1 293 92234 .02 92235 4.89 
92238 95.09 EN0 
S S 3 0 4  2 1 KNO 
HZ0 3 1 EN0 
UNn CnUP - - _.. 
CYLINDRICAL KNO 
1 19 ONKXTKRMOO 2 19.2 NOEXTERnOO 3 37.2 NOKXTKRMOO EN0 ZONE 
4.89% UOZF2 15 IN D I M  SS CYL RKFL 3 
RBAD PARAH NPG=600 NUB=YKS ?ON=YES KNO P M  

RKAO BIAS I0=500 2 7 KNO BIAS 
IN0 DATA 
KNO 

C M 3 8  
=CSAS25 
4.89% UO212 H/U-235=1099 
27GROUPND14 HULTIRKGION 
SOLNUOZFZ 1 452.1 0 1 293 92234 .02 92235 4.89 
92238 95.09 KNO 
AL 2 1 KND 
HZO 3 1 EN0 

SPHKRICAL EN0 
1 34.6 ONKXTKRMOO 2 34.76 NOEXTKRMOO 3 52.76 NOKXTKRMOO EN0 ZONE 
4.89% UO2F2 27.3 IN D I M  AL SPHKRE REIL 4 
RSALl PARAM NPG=COO NUB=YES FDN=YES KND P A R M  

KNO c o w  

R E M  GEOM 
HMISPHK-2 1 1 34.6 CHORD 27.9 
SPHERK 0 1 34.6 
SPHKRE 2 1 34.759 
REFLKCTOR 3 2 3. 6 
EN0 G K O I  
REAO BIAS ID=500 2 7 END BIAS 
EN0 DATA 
EN0 

? 
c 
W 

C U 3 9  _._._. 
=CSAS25 
4.89% UO2F2 H/U-235=994 
27GROUPNOF4 RULTIRKGION 
SOLNU0212 1 495.3 0 1 293 92234 .02 92235 4-89 
92238-95.09 KNO 
SS304 7 1 EN0 
H20 3 1 KND 

CYLINDRICAL KNO 
1 2 5 . 4  ONEXTKRMOO 2 2 5 . 5 6  NOKXTKRMOO 3 43.56 NOKXTSRMOO EN0 ZONE 
4.89% UOZFZ 20 IN O I M  SS CYL REFL 5 
REAO P A R M  NPG=600 NUB=YKS PON=YKS KNO P A R M  
RKAO GEOI 
CYLINDER 1 1 25.4 8 5 . 7 2  0 
CYLINDER 2 1 25.559 85.879 -.159 
REFLECTOR 3 2 3R3 6 
KNO GKOn 
RKAO BIAS I0=500 2 7 IN0 BIAS 
EN0 DATA 
EN0 

END c o w  

~ 

REAO GKOI 
CYLINOKR 1 1 19.05 153.01 0 
CYLINOKR 2 1 19.209 153.169 -.159 
REFLKCTOR 3 2 3R3 6 
KNO GKOM 



Table A.2. Table 2 input data 

CAB0 1 
=CSAS25 
CASE EBJ.1 U(3.85) 15 0 7.2"/0"/0"/77.8CM. SQUARE 
27GROUPNDFO INFHOHHEDIUM 

' U(3.85) HETAL 
U-235 1 0 .  1.86431-3 END 
U-238 1 0 .  4.5971E-2 END 

' FULL 
820 

DENSITY WATER MODERATOR/REFLECTOR 
2 1.0 END 

' FIR TIHBER MODEL 
C 3 -0. 1.068023-2 END 
H 3 0. 2.21713E-2 END 
0 3 0. 1.10850E-2 END 

' STEEL FOR GRATING, TANK WALLS AND FLOOR 
CARBONSTEEL 4 1.0 END 

' STAINLESS STEEL LINING FOR TANK 
ss304 5 1.0 END 

END COMP 
CASE EBJ.1 U(3.85) 15 8 7.2"/0'/0"/77.8CM, SQUARE 
READ PARM 
NPG=COO PLT=NO FDN=YES NUB=YES TME=90 TBA=2 
END PARM 
READ GEOH 

UNIT 1 
Con=* FIR TIMBER 7.25" X 72" X 7.25" * 
CUBOID 3 1 182.88 0. 18.415 0. 18.415 0. 

UNIT 2 
Con=* WATER GAP 3.5" X 72" X 7.25" BETWEEN TIMBERS * 
CUBOID 2 1 1 8 2 . 8 8  0. 8.89 0. 18.415 0 .  

UNIT 3 
COW=* ARRAY OF TIMBERS 72" X 72" X 7.25" D 
ARRAY 1 3*0.0 
REPLICATE 2 1 2RO. 2R0.3175 2RO. 1 

UNIT 4 
Con=* SECTION OF STEEL GRATING 
CUBOID 4 1 2.778125 .238125 .396875 -.396875 3.175 2.38125 
CUBOID 2 1 2.778125 .238125 4.524375 -4.524375 3.175 0. 
CUBOID 4 1 3.01625 0. 4.524375 -4.524375 3.175 0. 

UNIT 5 
Con=* ARRAY OF STEEL GRATING 
ARRAY 2 3r0.0 
REPLICATE 2 1 410.9525 2R0.0 1 

UNIT 6 
COM=* U(3.85) ANNULUS WITH INSERT * 
CYLINDER 1 1 3.175 76.2 0. 
CYLINDER 2 1 3.302 76.2 0. 
CYLINDER 1 1 9.144 76.2 0. 
CUBOID 2 1 4P9.144 76.2 0. 

UNIT 7 
Con=* WATER CUBOID TO COMPLETE ANNULI ARRAY 
CUBOID 2 1 439.144 76.2 0. 

UNIT 8 
COM=* ARRAY OF 15 ANNULI WITH U(3.85) INSERTS * 
ARRAY 3 3*0.0 
REPLICATE 2 1 4854.864 1.6 0. 1 

CORE 4 1 -91.44 -91.44 0 .  
REPLICATE 2 1 4830.98 2 R O .  1 
REPLICATE 5 1 5R0.0 0.1905 1 
REPLICATE 4 1 5R0.0 2.54 1 
END GEOM 
READ ARRAY 
ARA=1 NUX=1 NUY=13 NUZ=l 
FILL 1 2 5QZ 1 END FILL 
ARA=2 NUX=CO NUY=IO NUZ=l 
FILL P4 END FILL 
ARA=3 NUX=@ NUY=4 NUZ=1 
LOOP6 1 4 1  1 4 1  1 1 1  

gb1=4 
ARA=4 NUX=l NUY=l NUZ=3 
FILL 3 5 8 END FILL 
END ARRAY 
READ START 
XSH=-36.576 XSP=36.576 YSM=-36.576 YSP=36.576 .ESM=21.59 ZSP=97.79 
END START 
READ PLOT 

TTL="PLAN VIEW 1/6 SCALE OF CORE, Z=HIDLEVEL OF ANNULI/INSERTS" 
XUL=-91.44 YUL=91.44 ZUL=59.69 
XLR=91.44 YLR=-91.44 ZLR=59.69 
UAX=1. VDN--l. DLX=1.529 NCH=* U.WGSC* END 

TTL="PLAN VIEW 1/6 SCALE OF CORE, Z=MIDLEVEL OF GRATING" 
XUL=-91.44 YUL=91.44 LUL=20.0025 
XLR=91.44 YLR=-91.44 ZLR=20.0025 
UAX=l. VDN=-1. DLX=1.524 NCH=* U.WGSC* END 

TTL="PLAN VIEW 116 SCALE OF CORE, Z=MIDLEVEL OF FIR TIMBERS" 
XUL=-91.44 YUL=91.44 ZUL=9.2075 
XLR=91.44 YLR=-91.44 ZLR=9.2075 
UAX=l. VDN=-1. DLX=1.524 NCH=* U.WGSC* END 

TTL="PLAN VIEW 1/10 SCALE OF MOCKUP, Z=MIDLEVEL OF U UNITS" 
XUL=-121.92 YUL=121.92 ZUL=59.69 
XLR=121.92 YLR=-l21.92 ZLk59.69 
UAX=l. VDN=-1. DLX=2.54 NCH=* U.WGSC* END 

TTL="PLAN VIEW ZX SCALE OF SINGLE U UNIT, G=MIDLEVEL OF UNIT" 
XUL=O. YUL=18.288 ZUL=59.69 
XLR=18.288 YLR=O. ZLR=59.69 
UAX=l. VDN=-1. DLX=0.127 NCH=* U.WGSC* END 

TTL="CROSS SECTION OF CORE 1/6 SCALE,Y=9.144" 

XLR=91.44 YLR=9.144 ILR=O. 
UAX=l. WDN=-1. DLX=1.524 NCH=* U.WGSC* END 

7 4 4 1  1 1 1  1 1 1 E N D L O O P  

XUL=-91.44 YUL=9.144 ZUL=102. 



Table A.2 (continued) 

TTL="CROSS SBCTION OF HOCKUP 1/10 SCALB,Y=9.144" 
XUL=-121.92 YUL=9.144 ZUL=105. 
XLR=121.92 YLR=9.144 ZLR=-65. 
UM=l. WDN=-1. DLX=2.54 NCH=* U.WGSC* BND 

TTL="CROSS SBCTION OF GRATING/FIR TIHBBRS. FULL SCALE" 
XUL=O. YUL=O. ZUL=24.13 
XLR=25.4 YLR=O. ZLR=-3.0 
UM=l. WDN=-1. DLX=.254 NCH=* U.WGSC* BND 

TTL="PLAN VIBW OF GRATING THRU TIBBARS, FULL SCALB" 
XUL=O. YUL=25.4 ZUL=21.193 
XLR=25.4 YLR=O. ZLR=21.193 
UM=l. VDN=-1. DLX=.254 NCH=* U.WGSC* END 

TTL="PLAN VIBW OF GRATING @ GRATING NIDLBVBL. FULL SCALE" 
XUL=O. YUL=25.4 ZUL=20.0025 
XLR=25.4 YLR=O. ZLR=20.0025 
UAX=l. VDN=-1. DLX=.254 NCH=* U.WGSC* END 

TTL="PLAN VIBW OF TINBKRS Q TINBBR HIDLBVBL, FULL SCALB" 
XUL=O. YUL=25.4 ZUL=9.2075 
XLR=25.4 YLR=-25.4 ZLR=9.2075 
UAX=l. VDN=-1. DLX=.254 NCH=+ U.WGSC* BND 
BND PLOT 
END DATA 
BND 

CAB02 
=CSAS25 
CASB BBJ.2X ( U(3.85) 1 1  0 7.2"/On/O.75"/72.4CN, SQUARE) 
27GROUPNDF4 INFHOIIlIBDIUH 

' U(3.85) NBTAL 
U-235 1 0. 1.869311-3 SND 
U-238 1 0. 4.59711-2 BND 

' FULL DBNSITY WATBR HODBRATOR/RBFLECTOR 
H20 2 1.0 BND 

' FIR TIHBBR NODBL 
C 3 0. 1.06802B-2 BND 
H 3 0. 2.217131-2 BND 
0 3 0. 1.1085OB-2 BND 

' STBBL FOR GRATING, TASK WALLS AND FLOOR 
CARBONSTEEL 4 1.0 BND 

' STAINLBSS STBKL LINING FOR TANK 
ss304 5 1.0 BND 

BND COHP 
CASE EBJ.2X RBSTART BBJ.2 0 GBNBRATXON t 1 1  
RBAD P A M  
NPG=600 PLT=NO NUB=YBS FDN=YBS TME=90 T B k 2  
BND PARH 
RBAD GBOH 

UNIT 1 
CON=* FIR TINBBR 7.25" X 72" X 7.25" * 
CUBOID 3 1 182.88 0. 18.415 0. 18.415 0. 

UNIT 2 
C M = *  WATBR GAP 3.5" X 72" X 7.25" BBTWEBN TINBBRS * 
CUBOID 2 1 182.88 0 .  8.89 0. 18.415 0. 

UNIT 3 
CON=* ARRAY OF TINBBRS 72" X 72" X 7.25" PLUS 12" H20 * 
ARRAY 1 3;O.O 
RBPLICATB 2 1 2RO. 280.3175 2AO. 1 
REPLICATB 2 1 43130.48 2RO. 1 

UNIT 4 

CUBOID 4 1 2.778125 .238125 .396875 -.396875 3.175 2.38125 
CUBOID 2 1 2.778125 .238125 4.524375 -4.524375 3.175 0. 
CUBOID 4 1 3.01625 0 .  4.524375 -4.524375 3.175 0. 

UNIT 5 
CON=* ARRAY OF STBEL GRATING PLUS 12" HZO 
ARRAY 2 3*0.0 
REPLICATE 2 1 4R0.9525 2R0.0 1 
RBPLICATE 2 1 4R30.48 2R0.0 1 

UNIT 6 

CYLINDBR 1 1 3.175 72.4 0. 
CYLINDER 2 1 3.302 72.4 0. 

con=* SECTION OF STBBL GRATING t 

CON=* ~ ( 3 . 8 5 )  ANNULUS WITH INSBRT (72.4 cn H) * 

CYLINDBR 1 1 9.144 72.4 0. 
CUBOID 2 1 4P10.0965 72.4 0. 

UNIT 7 
CON=* WATBR CUBOID TO CONPLBTE ANNULI ARRAY (72.4 CN H) 
CUBOID 2 1 4910.0965 72.4 0. 

UNIT 8 
CON=* ARRAY OF 1 1  ANNULI WITH U(3.85) INSBRTS (72.4 CN H) * 
ARRAY 3 3.0.0 
RBPLICATB 2 1 4R51.054 ZRO. 1 
RBPLICATE 2 1 4R30.48 2R0.0 1 

UNIT 9 
Con=* U(3.85) ANNULUS WITH INSERT (3.8 CM H )  * 
CYLINDBR 1 1 3.175 3 . 8  0. 
CYLINDBR 0 1 3.302 3 . 8  0 .  
CYLINDBR 1 1 9.144 3.8 0 .  
CUBOID 0 1 4P10.0965 3.8 0 .  

UNIT 10 
CON=* VOID CUBOID TO CONPLBTE ANNULI ARRAY ( 3 . 8  CM H) 
CUBOID 0 1 4P10.0965 3 . 8  0.  

UNIT 1 1  
Con=* ARRAY OF 1 1  ANNULI WITH U(3.851 INSBRTS ( 3 . 8  CH H) I 
G R A Y  4 3*0.0 
REPLICATB 0 1 4R51.054 2R0.0 1 
REPLICATE 0 1 4330.48 2RO.O 1 



CORE 5 1 -121.92 -121.92 0. 
REPLICATE 5 1 5R0.0 0.1905 1 

Table A.2 (continued) 

TTL="CROSS SECTION OF PALLET 1/6 SCALE,Y=10.0965" 
REPLICATE 4 1 5R0.0 2.54 1 
END GEOH 
READ ARRAY 
ARA=1 NUX=l NUY=13 NUZ=1 
FILL 1 2 502 1 END FILL 
ARA=2 NUX=6O NUY=20 NUZ=1 
FILL P4 END FILL 
ARA=3 NUX=U NUY=U NUL=l 
LOOP6 1 4 1  1 4 1  1 1 1  

7 1 4 1  1 1 1  1 1 1  
7 4 U 1  2 2 1  1 1 1 E N D L O O P  

ARA=4 NUX=4 NUY=4 NUZ=I 
LOOP 9 1 4 1  1 4 1  1 1 1  

10 1 4 1  1 1 1  1 1 1  
10 4 4 1 2 2 1 1 1 1 END LOOP 

GBL=5 
ARA=5 NUX=1 NUY=1 NUE=U 
FILL 3 5 8 1 1  END FILL 
END ARRAY 
READ START 
NST=6 
LNUz200 TPX= 10.0965 TFY= 10.0965 TFb59.69 
LNU=400 TFX=-10.0965 TFY= 10.0965 TFC=59.69 
LNU=470 TFX= 10.0965 TFY=-10.0965 TFZ=59.69 
LNU=540 TFX=-10.0965 TFY=-10.0965 TFLz59.59 
LNU=610 TPX=-40.3856 TPY=-10.0965 TFZ=59.69 
LNU=680 TPX=-40.3856 TFY= 10.0965 TFZ=59.69 
LNU=750 TFX=-40.3856 TFY= 40.3856 TFZ=59.69 
LNU=82O TPX=-10.0965 TFY= 40.3856 TPZ=59.69 
LNU=890 TFX= 10.0965 TFY= 90.3856 TFZ=59.69 
LNU=960 TFX= 40.3856 TFY= 40.3856 TFZ=59.69 
LNU=1000 TFX= 110.3856 TFY= 10.0965 TF2=59.69 
END START 
READ PLOT 

TTL="PLAN VIEW 1/6 SCALE OF PALLET, 24lIDLEVEL OF ANNULI/INSIRTS" 
XUL=-91.44 YUL=91.44 ZUL=59.69 
XLR=91.44 YLR=-91.44 ZLR=59.69 
UAX=l. VDN=-1. DLX=1.524 NCH=* U.WGSC* END 

TTL="PLAN VIEW 1/6 SCALB OF PALLBT. Z=HIDLEVEL OF GRATING" 
XUL=-91.44 WL=91.44 ZUL=20.0025 
XLR=91.44 YLR=-91.44 ZLR=20.0025 
UAX=1. VDN=-1. DLX=1.524 NCR=* U.WGSC* END 

TTL="PLAN VIEW 1/6 SCALE OF PALLET, Z=HIDLEVEL OF FIR TIIIBERS" 
XUL=-91.94 YUL=91.44 ZUL=9.2075 
XLR=91.44 YLR=-91.44 ZLR=9.2075 
U M = l .  VDN=-1. DLX=1.524 NCH=* U.WGSC* BND 

TTL="PLAN VIEW 1/10 SCALE OF HOCKUP, Z=HIDLEVEL OF U UNITS" 
XUL=-137. YUL=137. ZUL=59.69 
XLR=137. YLR=-137. ZLR=59.69 
UAX=l. VDN=-1. DLX=2.54 NCH=* U.WGSC* END 

TTL="PLAN VIEW 2X SCALE OF SINGLE U UNIT, Z=HIDLEVEL OF UNIT" 
XUL=O. YUL=20.193 EUL=59.69 
XLR=20.193 YLR=O. ZLR=59.69 
UAX-1. VDN=-1. DLX=0.127 NCH=* U.WGSC* END 

XUL=-91.44 YUL=10.0965 ZUL=113. 
XLR=91.44 YLR=10.0965 ELR=-18. 
UAX=l. WDN=-l. DLX=l.524 NCH=* U.WGSC* END 

TTL="CROSS SECTION OF HOCKUP 1/10 SCALE,Y=10.0965" 
XUL=-137. YUL=10.0965 ZUL=113. 
XLR=137. YLR=10.0965 ELR=-18. 
UM=1. WDN=-l. DLX=2.54 NCH=* U.WGSC* END 

TTL="CROSS SECTION OF FLOOR/GRATING/FIR TIHBERS, PULL SCALE" 
XUL=O. YUL=O. ZUL=24.13 
XLb25.4 YLR=O. ZLR=-5.4 
UAX=l. WDN=-1. DLX=.254 NCH=* U.WGSC* END 

TTL="PLAN VIEW OF GRATING THRU TIBBARS, FULL SCALE" 
XUL=O. YULz25.4 ZUL=21.193 
XLR=25.4 YLR=O. ELR=21.193 
UAX=1. VDN=-l. DLX=.254 NCH=* U.WGSC* END 

TTL="PLAN VIZW OF GRATING GRATING HIDLBVEL, PULL SCALE" 
XUL=O. YUL=25.4 ZUL=20.0025 
XLR=25.4 YLR=O. ZLR=20.0024 
UAX=l. VDN=-1. DLX=.254 NCH=* U.WGSC* END 

TTL="PLAN VIEW OF TIMBERS t) TIHBER HIDLBVEL, FULL SCALE" 
XUL=O. YUL=25.4 ZUL=9.2075 
XLRs25.4 YLR=-25.4 ZLR=9.2075 
UAX=1. VDN=-1. DLX=.254 NCH=* U.WGSC* END 

TTL="CROSS SECTION AT TOP OF UNITS, 2X SCALE" 
XUL=O. YUL=10.0965 EULz105. 
XLR=12.7 YLR=10.0965 ZLR=90. 
UAX=l. WDN=-1. DLX=.127 NCH=* U.WGSC* END 
END PLOT 
END DATA 
END 



Table A.2 (continued) 

CAB03 
=CSAS25 
CASE EBJ.3X ( Ul3.85) 24 0 7.2"/0"/1.5"/75s0wl, SQUARE) 
27GROUPNDF4 INFHOMMEDIUW 

' U(3.85) UETAL 
U-235 1 0. 1.8643E-3 END 
U-238 1 0. 4.59716-2 END 

' PULL DENSITY WATER MODERATOR/REFLECTOR 
820 2 1.0 END 

' FIR TIMBER MODEL ' 

C 3 0. 1.0680211-2 END 

0 3 0. 1.108501-1 END 

' STEEL FOR GRATING, TANK WALLS AND FLOOR 
CARSONSTEKL 4 1.0 END 

H 3 0. 2..217133-2 END 

' STAINLESS STEEL LINING FOR TANK 
ss304 5 1.0 END 

END COUP 
CASE EBJ.3X 
READ PARll 
NPG=600 NUB=YES PLT=NO FDN=YLS TNE=90 
END PARM 
READ GEOM 

UNIT 1 

TBA=2 

. 
COW=* FIR TIUBER 7.25" X 72" X 7.25" * 
CUBOID 3 1 182.88 0 .  18.415 0 .  18.415 0 .  

UNIT 2 
COM=* WATER GAP 3.5" X 72" X 7.25" BETWEEN TIMBERS 
CUBOID 2 1 182.88 0.  8.89 0. 18.415 0. 

UNIT 3 
COM=* ARRAY OF TIMBERS 72" X 72" X 7.25" PLUS 12" H2O 
ARRAY 1 3 8 0 . 0  
REPLICATE 2 1 2RO. 2R0.3175 ZRO. 1 
REPLICATE 2 1 4R30.48 ZRO. 1 

UNIT 4 
Con=* SECTION OF STEEL GRATING 
CUBOID 4 1 2.778125 .238125 .396875 -.396875 3.175 2.38125 
CUBOID 2 1 2.778125 .238125 4.524375 -9.524375 3.175 0.  
CUBOID 4 1 3.01625 0 .  9.524375 -4.524375 3.175 0. 

UNIT 5 
Con=* ARRAY OF STEEL GRATING PLUS 12" H20 * 
ARRAY 2 3;O.O 
RKPLICATE 2 1 4R0.9525 2RO.O 1 
REPLICATE 2 1 9830.48 2RO.O 1 

UNIT 6 

CYLINDER 1 1 3.175 75.0 0 .  
CYLINDER 2 1 3.302 75.0 0 .  
CYLINDER 1 1 9.144 75.0 0 .  
CUBOID 2 1 4P11.049 75.0 0 .  

con=* ~(3.85) ANNULUS WITH INSERT 175.0 cu H) * 

UNIT 7 
COU=* WATER CUBOID TO COUPLETE ANNULI ARRAY (75.0 CU H) 
CUBOID 2 1 

UNIT 8 

ARRAY 3 3*0.0 

4P11.049 75.0 0. 

con=* ARRAY OF 24 ANNULI WITH ~(3.85) INSERTS (75.0 cn R) 
REPLICATE 2 1 4136.195 2RO. 1 
REPLICATE 2 1 4R30.48 2R0.0 1 

UNIT 9 
Con=* U(3.85) ANNULUS WITH INSERT (1.2 UI 8) * 
CYLINDER 1 1 3.175 1.2 0. 
CYLINDER 0 1 3.302 1.2 0. 
CYLINDER 1 1 9.144 1.2 0. 
CUBOID 0 1 9P11.049 1.2 0. 

UNIT 10 
cor=* VOID CUBOID TO COUPLETK ANNVLI ARRAY (1.2 cn H) * 
CUBOID 0 1 4311.049 1.2 0. 

UNIT 1 1  
COW=* ARRAY OF 24 ANNULI WITH U(3.85) INSERTS (1.2 CU 8) * 
ARRAY 4 380.0 
REPLICATE 0 1 4R36.195 ZRO.0 1 
REPLICATE 0 1 4R30.48 2RO.O 1 

CORE 5 1 -121.92 -121.92 0 .  
REPLICATE 5 1 5R0.0 0.1905 1 
REPLICATE 4 1 5R0.0 2 . 5 4  1 
END GEOM 
READ ARRAY 
ARA=1 NUX=l NUY=13 NUZ=1 
FILL 1 2 592 1 LND FILL 
ARA=2 NUX=CO NUY=PO NUX=I 
FILL F4 END PILL 
ARA=3 NUX=5 NUY=5 NUC=l 
LOOP 6 1 5 1  1 5 1  1 1 1  

ARA=4 NUX=5 NUY=5 NUZ=l 
7 5 5 1  1 1 1  1 1 1 E N D L O O P  

LOOP 9 1 5 1  1 5 1  1 1 1  
10 5 5 1 1 1 1 1 1 1 END LOOP 

GBL=5 
ARA=5 NUX=1 NUY=1 NUZ=4 
PILL 3 5 8 1 1  END FILL 
END ARRAY 
READ START 
NST=l 

END START 
READ PLOT 

xsu=-55.245 xsp=55.2115 ysm=-55.245 Y S P = ~ ~ . Z ~ S  m w 1 . 5 9  zs~=97.79 

TTL="PLAN v m w  116 SCALE OF PALLET, z=nIoLEvEL OF ANNULI/INSERTS" 
XUL=-91.44 YUL=91.94 ZUL=59.69 
XLR=91.49 YLR=-91.44 ZLR=59.69 
UAX=l. VDN=-1. DLX=1.524 NCH=* U.WGSC* END 

TTL="PLAN VIEW 1/6 SCALE OF PALLET, Z=UIDLEVEL OF GRATING" 
XUL=-91.44 YUL=91.49 ZUL=20.0025 
XLR=91.44 YLR=-91.44 ZLR=20.0025 
UAX=l. VDN=-1. DLX=l .524 NCH=* U.WGSC* END 



Table A.2 (continued) 

TTL="PLAN VIEW 1/6 SCALE OF PALLET. Z=MIDLEVEL OF FIR TIMBERS" 
XUL=-91.44 YULZ91.44 ZUL=9.2075 
XLR=91.44 YLR=-91.44 ZLR=9.2075 
UAX=l. VDN=-l. DLX=1.524 NCH=* U.WGSC* END 

TTL="PLAN VIEW 1/10 SCALE OF MOCKUP, Z=MIDLEVEL OF U UNITS" 
XUL=-137. YUL=137. ZUL=59.69 
XLR=137. YLR=-137. ZLR=59.69 
UAX=1. VDN=-l. DLX=2.54 NCH=* U.WGSC8 END 

TTL="PLAN VIEW 2X SCALE OF SINGL6 U UNIT, Z=MIDLEVEL OF UNIT" 
XUL=-11.049 YUL=11.049 ZUL=59.69 
XLR=11.049 YLR=-ll.049 ZLR=59.69 
U M = l .  VDN=-l. DLX=0.127 NCW=* U.WGSC* END 

TTL="CROSS SECTION OF PALLET 1/6 SCALE,Y=O.O" 
XUL=-91.44 YUL=O.O ZUL=113. 
XLR=91.44 YLR=O.O ZLR=-18. 
UAX=l. WDN=-I. DLX=1.524 NCH=* U.WGSC* END 

TTL="CROSS SECTION OF HOCKUP 1/10 SCALE,Y=O.O" 
XUL=-137. YUL=O.O ZUL=113. 
XLR=137. YLR=O.O ZLR=-18. 
UAX=l. WDN=-I. DLX=2.54 NCH=* U.WGSC* END 

TTL="CROSS SECTION OF FLOOR/GRATING/FIR TIMBERS, FULL SCALE" 
XUL=O. YUL=O. ZUL=24.13 
XLR=25.4 YLR=O. ZLR=-5.4 
UAX=l. WDN=-1. DLX=.254 NCH=* U.WGSC* END 

TTL="PLAN VIEW OF GRATING THRU TIEBARS, FULL SCALE" 
XUL=O. YUL=25.4 EUL=21.193 
XLR=25.4 YLR=O. ZLR=21.193 
UAX=1. VDN=-I. DLX=.254 NCH=* U.WGSC* END 

TTL="PLAN VIEW OF GRATING @ GRATING MIDLEVEL. FULL SCALE" 
XUL=O. YUL=25.4 ZUL=20.0025 
XLR=25.4 YLR=O. ZLR=20.0025 
UAX=l. VDN=-I. DLX=.254 NCH=* U.WGSC8 END 

TTL="PLAN VIEW OF TIMBERS @ TIMBER MIDLEVEL, FULL SCALE" 
XUL=O. YUL=25.4 ZUL=9\.2075 
XLR=25.4 YLR=-25.4 ZLR=9.2075 
UAX=l. VDN=-l. DLX=.254 NCH=* U.WGSC* END 

TTL="CROSS SECTION AT TOP OF UNITS, 2X SCALE" 
XUL=-l1.049 YUL=O. ZUL=105. 
XLR=11.009 YLR=O. ZLR=90. 
UAX=l. WDN=-1. DLX=.127 NCH=* U.WGSC* END 
END PLOT 
END DATA 
END 

CAB07 
=CSAS25 
CASE EBJ.4 Ul3.851 16  @ 7.2"/0"/0.25"179.3CM, TRIANGULAR 
27GROUPNDF4 INPHOMMEDIUM 

' Ul3.851 METAL 
U-235 1 0. 1.86031-3 END 
U-238 1 0. 4.5971E-2 END 

' FULL DENSITY WATER MODBRATOR/RBFLECTOR 
H20 2 1.0 END 

' FIR TIMBER MODEL 
C 3 0. 1.06802E-2 END 
H 3 0. 2.21713E-2 END 
0 3 0. 1.10850E-2 END 

' STEEL FOR GRATING, TANX WALLS AND FLOOR 
CARBONSTEEL 4 1 . 0  END 

' STAINLESS STEEL LINING FOR TANK 
55304 5 1.0 END 

END c o w  
CASE BBJ.4 Ul3.85) 16 @ 7.2"/0"/0.25"/79.3CH, TRIANGULAR 
READ PARM 
TEA=) NPG=6OO NUB=YES PLT=NO FDN=YES TME=90 
END P A M  
READ GEOM 

UNIT 1 
Con=* FIR TIMBER 7.25" X 72" X 7.25" * 
CUBOID 3 1 182.88 0. 1 8 . 4 1 5  0. 18.415 0 .  

UNIT 2 
Con=* WATER GAP 3.5" X 72" X 7.25" BETWEEN TIMBERS 
CUBOID 2 1 182.88 0. 8.89 0. 1 8 . 4 1 5  0. 

UNIT 3 
COM=* ARRAY OP TIMBERS 72" X 72' X 7.25" * 
ARRAY 1 380.0 
REPLICATE 2 1 2RO. 2R0.3175 2RO. 1 

UNIT 4 
COM=* SECdON OF STEEL GRATING * 
CUBOID 4 1 2.778125 .238125 .396875 -.396875 3.175 2.38125 
CUBOID 2 1 2.778125 .238125 4.524375 -4.524375 3.175 0. 
CUBOID 4 1 3.01625 0. 4.524375 -4.524375 3.175 0. 

UNIT 5 

ARRAY 2 3*0.0 
REPLICATE 2 1 480.9525 2RO.0 1 

con=* ARRAY OF STEEL GRATING 

UNIT 6 

CYLINDER 1 1 3.175 76.2 0. 
CYLINDER 2 1 3.302 76.2 0. 
CYLINDER 1 1 9.144 76.2 0. 

con=* ~ 1 3 . 8 5 )  ANNULUS WITH INSERT * 



Table A.2 (continued) 

UNIT 7 
Con=* ARRAY OF 16 ANNULI WITH U(3.85) INSKRTS * 
CUBOID 2 1 4P91.44 79.3 0. 
HOLE 6 0.0 0.0 0.0 
HOLE 6 -18.923 0 . 0  0 . 0  
HOLE 6 -9.4615 16.3878 0.0 
HOLK 6 9.4615 16.3878 0.0 
HOLK 6 18.923 0.0 0 . 0  
HOLE 6 9.4615 -16.3878 0.0 
HOLK 6 -9.4615 -16.3878 0 . 0  
HOLE 6 -28.3845 16.3878 0.0 
HOLK 6 -18.923 32.7756 0 . 0  
HOLK 6 0.0 32.7756 0 . 0  
HOLE 6 28.3845 16.3878 0 . 0  
HOLK 6 37.846 0.0 0.0 
HOLE 6 28.3845 -16.3878 0.0 
HOLK 6 0.0 -32.7756 0 . 0  
HOLK 6 -18.923 -32.7756 0.0 
HOLE 6 -28.3845 -16.3878 0.0 

CORK 3 1 -91.44 -91.44 0 .  
RKPLICATE 2 1 9130.48 2RO. 1 
RKPLICATK 5 1 5R0.0 0.1905 1 
RKPLICATE 4 1 5R0.0 2.54 1 
END GEOH 
RKAD ARRAY 
AFA=l NUX=l NUY=13 NUZ=l 
FILL 1 2 5Q2 1 KND FILL 
ARA=2 NUX=60 NUY=20 NUZ=l 
FILL F4 END FILL 
GBL=3 
ARA=3 NUX=l NUY=l NUZ=3 
FILL 3 5 7 KND FILL 
KND ARRAY 
READ START 
NST=1 
XSM=-37.5285 XSP=46.99 
YSM=-41.9196 YSP=41.9196 
ZSM= 21.59 ZSP=97.79 
END START 
READ PLOT 

TTL="PLAN VIKW 1/6 SCALK OF CORK, Z=I'lIDLKVKL OF A"ULI/INSKRTS" 
XUL=-91.44 YUL=91.44 ZUL=59.69 
XLR=91.44 YLR=-91.44 ZLR=59.69 
UAX=l. VDN=-1. DLX=1.524 NCH=* U.WGSC* END 

TTL="PLAN VIKW 1/6 SCALK OF CORK, Z=HIDLEVEL O? GRATING" 
XUL=-91.44 YUL=91.44 ZUL=20.0025 
XLR=91.44 YLR=-91.44 ZLR=20.0025 
UAX=l. VDN=-1. DLX=1.524 NCH=* U.WGSC* KND 

TTL="PLAN VIBW 1/6 SCALE OF CORK, Z=MIDLKVKL OF FIR TIHBKRS" 
XUL=-91.44 YUL=91.44 ZUL=9.2075 
XLR=91.44 YLR=-91.44 ZLR=9.2075 
UAX=1. VDN=-1. DLX=1.524 NCH=* U.WGSC* KND 

TTL="PLAN VIEW 1/10 SCALK OF HOCKUP, Z=HIDLKVKL OF U UNITS" 
XUL=-121.92 YUL=121.92 ZUL=59.69 
XLR=121.92 YLR=-121.92 ZLR=59.69 
UAX=l. VDN=-l. DLX=2.54 NCH=* U.WGSC* END 

TTL="PLAN VIKW FULL SCALK OF SINGLE U UNIT, Z=HIDLKVKL OF UNIT" 
XUL=-16.75 YUL=16.75 ZUL49.69 
XLR=16.75 YLR=-16.75 211359.69 
UAX=l. VDN=-1. DLX=0.254 NCH=* U.WGSC* END 

TTL="CROSS SECTION OF CORE 1/6 SCALE.Y=O.O" 
XUL=-91.44 YUL=O.O ZUL=102. 
XLR=91.44 YLR=O.O ZLR=O. 
UAX=l. WDN=-1. DLX=1.524 NCH=* U.WGSC* END 

TTL="CROSS SECTION OF MOCKUP 1/10 SCALK,Y=O.O" 
XUL=-121.92 YUL=O.O ZUL=105. 
XLR=121.92 YLR=O.O ZLR=-65. 
UAX=l. WDN=-l. DLX=2.54 NCH=* U.WGSC* KND 

TTL="CROSS SECTION OF GRATING/FIR TIMBERS, FULL SCALE' 
XUL=O. YUL=O. ZUL=24.13 
XLR=25.4 YLR=O. ZLR=-3.0 
UAX=1. WDN=-1. DLX=.254 NCH=* U.WGSC* KND 

TTL="PLAN VIBW OF GRATING THRU TIKBARS, PULL SCALE" 
XUL=O. YUL=25.4 ZUL=21.193 
XLR=25.4 YLR=O. ZLR=21.193 
UAX=1. VDN=-1. DLX=.254 NCH=* U.WGSC* END 

TTL="PLAN VIEW OF GRATING @ GRATING MIDLEVEL. FULL SCALE" 
XUL=O. YUL=25.4 ZUL=20.0025 
XLR=25.4 YLR=O. tLR=20.0025 
UAX=1. VDN=-1. DLX=.254 NCH=* U.WGSC* END 

TTL="PLAN VIEW OF TIMBERS @ TIMBKR MIDLEVEL, FULL SCALK" 
XUL=O. YUL=25.4 ZUL=9.2075 
XLR=25.4 YLR=-25.4 ZLR=9.2075 
UAX=l. VDN=-1. DLX=.254 NCH=* U.WGSC* END 
END PLOT 
KND DATA 
END 



Table A.2 (continued) 

CAB08 
=CSAS25 
CASE EBJ.5X ( U(3.85) 7 @ 7.2"/0"/1.0"/53.lCM, TRIANGULAR) 
27GROUPNDF4 INFHOEUIEDIUM 

' U(3.85) METAL 
U-235 1 0. 1.86431-3 END 
U-238 1 0 .  9.59711-2 END 

' PULL DENSITY WATER MODERATOR/REFLECTOR 
HZO 2 1.0 END 

' FIR TIMBER MODLL 
C 3 0 .  1.06802E-2 END 
H 3 0 .  2.21713E-2 END 
0 3 0 .  1.108501-2 END 

' STEEL FOR GRATING, TANK WALLS AND FLOOR 
CARBONSTEEL 4 1.0 END 

' STAINLESS STEEL LINING FOR TAWX 
ss304 5 1.0 END 

END COMP 
CASE EBJ.5X 
RBAD PARM 
TBA=3 NPG=6OO NUB=YES PLT=NO FDN=YES TME=90 
END PARM 
READ GEOM 

UNIT 1 
Con=* FIR TIMBER 7.25" X 72" X 7.25" * 
CUBOID 3 1 182.88 0. 18.415 0. 18.415 0. 

UNIT 2 
Con=* WATER GAP 3 . 5 "  X 72" X 7.25" BETWEEN TIMBERS 
CUBOID 2 1 182.88 0. 8.89 0. 18.415 0. 

UNIT 3 
Con=* ARRAY OF TIMBERS 72" X 72" X 7.25" * 
ARRAY 1 3*0.0 
REPLICATE 2 1 ZRO. 280.3175 2RO. 1 
REPLICATE 2 1 4830.48 2R0.0 1 

UNIT 4 
COP!=* SECTION OF STEEL GRATING * 
CUBOID 4 1 2.778125 -238125 .396875 -.396875 3.175 2.38125 
CUBOID 2 1 2.778125 .238125 4.524375 -4.524375 3.175 0. 
CUBOID 4 1 3.01625 0. 4.524375 - 4 . 5 2 4 3 7 5  3.175 0. 

UNIT 5 
COM=* ARRAY OF STEEL GRATING * 
ARRAY 2 3*0.0 
REPLICATE 2 1 4310.9525 2R0.0 1 
REPLICATE 2 1 4130.48 2R0.0 1 

UNIT 6 
Con=* U(3.85) UNIT, FLOODED, H=1.905, LEVELS 1 AND 3 * 
CYLINDER 1 1 3.175 1.905 0. 
CYLINDER 2 1 3.302 1.905 0. 
CYLINDER 1 1 9.144 1.905 0. 

UNIT 7 
COM=* ARRAY OF 7 UNITS, FLOODED, H=1.905, LEVELS 1 AND 3 * 
CUBOID 3 1 4391.44 1.905 0 .  
HOLE 6 0.0 0.0 0.0 
HOLE 6 -20.828 0.0 0.0 
HOLE 6 -10.414 18.037577 0.0 
HOLE 6 10.414 18.037577 0.0 
HOLE 6 20.828 0.0 0.0 
HOLE 6 10.414 -18.037577 0.0 
HOLE 6 -10.414 -18.037577 0.0 
REPLICATE 2 1 4130.48 2R0.0 1 

UNIT 8 
Con=* U(3.85) UNIT, FLOODED, H=35.2425, LEVEL 2 
CYLINDER 1 1 3.115 3 5 . 2 4 2 5  0. 
CYLINDER 2 1 3.302 35.2425 0. 
CYLINDER 1 1 9.144 35.2425 0. 

UNIT 9 
COM=* ARRAY OF 7 UNITS. FLOODED, H=35.2425, LEVEL 2 * 
CUBOID 2 1 4P91.44 3 5 . 2 4 2 5  0. 
HOLE 8 0.0 0.0 0.0 
HOLE 8 -20 .828 0 . 0  0.0 
HOLE 8 -10.414 18.037577 0.0 
HOLE 8 10.419 16.037577 0.0 
HOLE 8 20 .828 0.0 0.0 
HOLE 8 10.414 -18.037577 0.0 
HOLE 8 -10.414 -18.037577 0 . 0  
REPLICATE 2 1 4R30.48 2R0.0 1 

UNIT 10 
COM=* Ut3.85) UNIT, FLOODED. H=14.0475, LEVEL 4 * 
CYLINDER 1 1 3.175 14.0475 0. 
CYLINDER 2 1 3.302 14.0475 0. 
CYLINDER 1 1 9.144 14.0475 0. 

UNIT 1 1  
COM=* ARRAY OF 7 UNITS, FLOODED, H=14.0475, LEVEL 4 * 
CUBOID 2 1 4391.49 19.0475 0. 
HOLE 10 0.0 0.0 0.0 
HOLE 10 -20 .828 0 . 0  0.0 
HOLE 10 -10.414 18.037577 0.0 
HOLE 10 10.414 18.037577 0.0 
HOLE 10 20.828 0.0 0.0 
HOLE 10 10.414 -18.037577 0.0 
HOLE 10 -10.914 -18.037577 0.0 
REPLICATE 2 1 4R30.48 2R0.0 1 

UNIT 12 
Con=* U(3.85) UNIT, DRY, H=11.9875, LEVEL 5 * 
CYLINDER 1 1 3.175 11.9875 0. 
CYLINDER 0 1 3.302 11.9875 0. 
CYLINDER 1 1 9.144 11.9875 0. 

? 
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Table A.2 (continued) 

UNIT 13 
Con=* ARRAY OF 7 UNITS, DRY, H=11.9875, LEVEL 5 * 
CUBOID 0 1 4P91.44 11.9875 0. 
HOLE 12 0.0 0.0 0.0 
HOLS 12 -20 .828 0.0 0.0 
HOLE 12 -10.410 18.037577 0.0 
HOLE 12 10.414 18.037577 0.0 
HOLE 12 20.828 0 . 0  0.0 
HOLE 12 10.414 -18.037577 0.0 
HOLE 12 -10.914 -18.037577 0.0 
REPLICATE 0 1 9330.48 2RO.O 1 

UNIT 14 
Con=* U(3.85) UNIT, DRY, H=1.905. LSVEL 6 * 
CYLINDER 1 1 3.175 1.905 0. 
CYLINDER 0 1 3.302 1.905 0. 
CYLINDER 1 1 9.144 1.905 0. 

UNIT 15 
COH=* ARRAY OF 7 UNITS, DRY, H=1.905, LEVEL 6 * 
CUBOID 3 1 4391.44 1.905 0. 
HOLE 1 Y  0.0 0.0 0.0 
HOLE 14 -20.828 0.0 0 . 0  
HOLS 14 -10.414 18.037577 0.0 
HOLE 14 10.414 18.037577 0.0 
HOLE 14 20.828 0.0 0.0 
HOLE 14 10.414 -18.037577 0 . 0  
HOLE 14 -10.414 -18.037577 0.0 
REPLICATE 0 1 4R30.48 2R0.0 1 

UNIT 16 
COM=* U(3.85) UNIT, DRY. H=9.2075. LEVEL 7 
CYLINDSR 1 1 3.175 9.2075 0. 
CYLINDER 0 1 3.302 9.2075 0. 
CYLINDER 1 1 9.144 9.2075 0. 

UNIT 17 
Con=+ ARRAY OF 7 UNITS, DRY, H=9.2075, LEVEL 
CUBOID 0 1 4P91.44 9.2075 0. 
m o m  16 0 . 0  0 . 0  0.0 
HOLE 16 -20.828 0.0 0.0 
HOLE 16 -10.414 18.037577 0.0 
HOLE 16 10.914 18.037577 0 . 0  
HOLE 16 20.828 0.0 0.0 
HOLE 16 10.414 -18.037577 0.0 
HOLE 16 -10.414 -18.037577 0.0 
REPLICATE 0 1 4130.48 2RO.O 1 

CORE 3 1 -121.92 -121.92 0. 
REPLICATE 5 1 5R0.0 0.1905 1 
REPLICATE 4 1 5R0.0 2.54 1 
END GEOW 
READ ARRAY 
ARA=l NUX=1 NUY=13 NUZ=l 
FILL 1 2 592 1 END FILL 
ARA=2 NUX=6O NUY=20 NUZ=l 
FILL F4 END FILL 
GBL=3 
ARA=3 NUX=1 NUY=1 NUE=9 
FILL 3 5 7 9 7 1 1  13 15 17 END FILL 
END ARRAY 

7 *  

READ START 
NST=l 
XSM=-20.828 XSP=ZO.828 
YSM=-20.828 YSP=20.828 
ZSM= 21.59 ZSP=74.69 
END START 
READ PLOT 

TTL="PLAN VIEW 1/6 SCALE OF CORE, Z=MIDLEVEL 01 A"ULI/INSERTS" 
XUL=-100. YUL=lOO. ZUL=59.69 
XLR=100. YLR=-100. ZLIk59.69 
UAX=l. VDN=-1. DLX=1.524 NCH=* U.WGSC* END 

TTL="PLAN VIEW 1/6 SCALE OF CORE, Z=MIDLEVSL OF GRATING" 
XUL=-lOO. YUL=lOO. ZUL=20.0025 
XLR=100. YLR=-100. ZLR=20.0025 
UAX=l. VDN=-1. DLX=1.524 NCH=* U.WGSC* END 

TTL=*PLAN VIEW 1/6 SCALE OF CORE, Z=MIDLEVEL OF FIR TIMBERS" 
XUL=-100. YUL=lOO. ZUL=9.2075 
XLR=100. YLR=-100. ZLR=9.2075 
UAX=l. VDN=-1. DLX=1.524 NCH=* U.WGSC* SND 

TTL="PLAN VIEW 1/10 SCALE OF MOCKUP, Z=WIDLEVEL OF U UNITS" 
XUL=-130. YUL=l30. ZUL=59.69 
XLR=130. YLR=-130. ZLR=59.69 
UAX=l. VDN=-1. DLX=2.54 NCH=* U.WGSC* END 

TTL="PLAN VIEW, FULL SCALS AT CSNTSR OF ARRAY, Z=MIDLEVEL " 
XUL=-16.75 YUL=16.75 ZUL=59.69 
XLR-16.75 YLR=-16.75 ZLR=59.69 
UM=l. VDN=-l. DLX=0.254 NCH=* U.WGSC* END 

TTL="CROSS SECTION OF CORE 116 SCALE,Y=O.O" 
XUL=-100. YUL=O.O ZUL=102. 
XLR=100. YLR=O.O ZLR=O. 
UAX=l. WDN=-1. DLX=1.524 NCH=* U.WGSC* END 

TTL="CROSS SECTION OF HOCKUP 1/10 SCALE,Y=O.O" 
XUL=-l30. YUL=O.O ZUL=105. 
XLR=130. YLR=O.O ELR=-65. 
UAX=l. WDN=-1. DLX=2.54 NCH=* U.WGSC* END 

TTL="CROSS SSCTION OF GRATING/FIR TIMBERS, FULL SCALE" 
xuL=o. YUL=O. ZUL=24.13 
XLR=25.4 YLR=O. ZLR=-5.0 
UAX=1. WDN--1. DLX=.254 NCH=* U.WGSC* END 

TTL="PLAN VIEW OF GRATING THRU TIEBARS. FULL SCALE" 
XUL=O. YUL=25.4 ZUL=21.193 
XLR=25.4 YLR=O. ZLA=21.193 
UM=l. VDN=-1. DLX=.254 NCH=* U.WGSC* SND 

TTL="PLAN VIEW OF GRATING @ GRATING MIDLEVEL. FULL SCALE" 
XUL=O. YUL=25.4 ZUL=20.0025 
XLR=25.4 YLR=O. ZLR=20.0025 
UAX=l. VDN=-1. DLX=.254 NCH=* U.WGSC* END 

TTL="PLAN VIEW OF TIMBERS @ TIWBER MIDLEVEL, FULL SCALE" 
XUL=O. YUL=25.U ZUL=9.2075 
XLR=25.4 YLR=-25.4 ZLR=9.2075 
UAX=l. VDN=-1. DLX=.254 NCH=* U.WGSC* END 

? 
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Table A.2 (continued) 

TTL="CROSS SECTION OF CENTRAL UNIT, 2X SCALE" 
XUL=O.O YUL=O.O ZUL=lO2. 
XLR=15.24 YLR=O.O GLR=-5. 
UAX=l. WDN=-1. DLX=O.127 NCH=* U.WGSC* END 

END PLOT 
END DATA 
END 

CAB09 
=CSAS25 
CASE S8J.CX I U1l3.85) 22 e 7.2"/0"/2.35"/77.2CM. TRIANGULAR1 
27GROUPNDF4 INFHOMHEDIUM 

' U13.85) METAL 
U-235 1 0 .  1.8643E-3 END 
U-238 1 0 .  4.59711-2 BND 

' PULL DENSITY WATER MODERATOR/REFLECTOR 
H2O 2 1.0 END 

' FIR TIMBER MODEL 
C 3 0 .  1.06802E-2 END 
H 3 0 .  2.21713E-2 END 
0 3 0 .  1.10850E-2 END 

' STEEL FOR GRATING, TANK WALLS AND FLOOR 
CARBONSTEEL 4 1.0 END 

' STAINLESS STEEL LINING FOR TANK 
ss304 5 1.0 END 

END C O W  
CASE EBJ.6X 
READ PARM 
TBA=3 NPG=6OO NUB=YES PLT=NO FDN=YES TME=90 
END PARH 
READ GEOM 

UNIT 1 

CUBOID 3 1 182.88 0. 18.415 0. 18.415 0. 

UNIT 2 
Con=* WATER GAP 3.5" X 72" X 7.25" BETWEEN TIEIBERS 
CUBOID 2 1 182.88 0. 8.89 0. 18.415 0. 

UNIT 3 
COM=* ARRAY OF TIMBERS 72" X 72" X 7.25" * 
ARRAY 1 3rO.O 
REPLICATE 2 1 2x0. 280.3175 2RO. 1 
REPLICATE 2 1 4130.48 2R0.0 1 

UNIT 9 
COM=* SECTION OF STEEL GRATING * 
CUBOID 4 1 2.778125 .238125 .396875 -.396875 3.175 2.38125 
CUBOID 2 1 2.778125 .238125 4.524375 -4.524375 3.175 0. 
CUBOID 4 1 3.01625 0. 4.524375 -4.524375 3.175 0 .  

con=* FIR TIMBER 7.25" x 72" x 7.25" * 

UNIT 5 
Con=* ARRAY OF STEEL GRATING * 
ARRAY 2 3 * 0 . 0  
REPLICATE 2 1 4R0.9525 2R0.0 1 
REPLICATE 2 1 4R30.98 2R0.0 1 

Con=* U(3.85) UNIT. FLOODED, H=1.905, LEVELS 1, 3, AND 5 
CYLINDER 1 1 3.175 1.905 0 .  
CYLINDER 2 1 3.302 1.905 0. 
CYLINDER 1 1 9.144 1.905 0 .  

UNIT 7 
Con=* ARRAY OF 22 UNITS, FLOODED, 
CUBOID 3 1 4P91.44 1.905 0. 

0 . 0  HOLE 6 -24.257 0.0 
HOLE 6 -12.1285 21.007178 0 . 0  
HOLE 6 12.1285 21.007178 0.0 

0 . 0  HOLE 6 2U.257 0.0 
HOLE 6 12.1285 -21.007178 0.0 
HOLE 6 -12.1285 -21.007178 0.0 
HOLE 6 -36.3855 -21.007178 0 . 0  

0 . 0  HOLE 6 -48.514 0.0 
HOLE 6 -36.3855 21.007178 0 . 0  
HOLE 6 -24.257 42.014356 0.0 
HOLE 6 0 .0  42.014356 0 . 0  
HOLE 6 24.257 42.014356 0.0 
HOLE 6 36.3855 21.007178 0 . 0  

HOLE 6 36.3855 -21.007178 0.0 
HOLE 6 24.257 -42.014356 0.0 
HOLE 6 0 . 0  -42.014356 0.0 
HOLE 6 -24.257 -42.014356 0.0 
HOLE 6 -48.514 -42.014356 0.0 
HOLE 6 -12.1285 63.021534 0.0 
HOLE 6 60.6425 -21.007178 0.0 
REPLICATE 2 1 4830.48 2R0.0 1 

HOLE 6 0.0 0.0 0.0 

HOLE 6 48.514 0.0 0.0 

H=l.905. LEVELS 

UNIT 8 
Con=* U(3.85) UNIT. FLOODED. H=35.2425, LEVEL 2 * 
CYLINDER 1 1 3.175 35.2425 0. 
CYLINDER 2 1 3.302 35.2425 0. 
CYLINDER 1 1 9.149 35.2425 0. 

UNIT 9 
COB!=* I 
CUBOID 
HOLE 8 
HOLE 8 
HOLE 8 
HOLE 8 
HOLE 8 
HOLS 8 
HOLE 8 
HOLE 8 
HOLE 8 
HOLE 8 
HOLE 8 
HOLE 8 
HOLE 8 
HOLE 8 

iRRRY OF 2 
2 1 UP91. 

0.0 
-24.257 
-1 2.1285 
12.1285 
24.257 
12.1285 

-12.1285 
-36.3855 
-98.51 4 
-36.3855 
-24.257 

0.0 
24.257 
36.3855 

I2 UNITS, I1 
44 35.2425 

0 .0  
0 . 0  

21.007178 
21.007178 

-21.007178 
-21.007178 
-21.007178 

21.007178 
42.01 4356 
42.01 4356 
42.014356 
21.007178 

0 . 0  

0 . 0  

LOODED 
0 .  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  

H= :35 .2425, LEVEL 

1. 3. AND 5 1 

2 *  



Table A.2 (continued) 

HOLE 8 48.514 0.0 0.0 
HOLE 8 36.3855 -21.007178 0 . 0  
HOLE 8 24.257 -42.014356 0.0 
HOLE 8 0.0 -42.014356 0.0 
HOLE 8 -24.257 -92.014356 0.0 
HOLE 8 -48.514 -42.014356 0 . 0  
HOLE 8 -12.1285 63.021534 0.0 
HOLE 8 60.6425 -21.007178 0.0 
REPLICATE 2 1 4R30.48 2R0.0 1 

UNIT 10 

CYLINDER 1 1 3.175 26.035 0. 
CYLINDER 2 1 3.302 26.035 0 .  
CYLINDER 1 1 9.144 26.035 0. 

UNIT 1 1  

CUBOID 2 1 4P91.44 26.035 0. 
HOLE 10 0.0 0.0 0.0 
HOLE 10 -24.257 0.0 0.0 
HOLE 10 -12.1285 21.007178 0.0 
HOLE 10 12.1285 21.007178 0.0 
HOLE 10 24.257 0.0 0.0 
HOLE 10 12.1285 -21.007178 0.0 
HOLE 10 -12.1285 -21.007178 0.0 
HOLE 10 -36.3855 -21.007178 0.0 

con=* ~(3.85) UNIT, FLOODED, ~=26.035, LEVEL 4 

con=* ARRAY OF 22 UNITS, FLOODED. H = z ~ . o ~ s .  LEVEL 4 

HOLE 10 -48.514 0.0 0.0 
HOLE 10 -36.3855 21.007178 0.0 
HOLE 10 -24.257 42.014356 0.0 
HOLE 10 0 . 0  42.019356 0.0 
HOLE 10 24.257 
HOLE 10 36.3855 
HOLE 10 48.514 
HOLE 10 36.3855 
HOLE 10 24.257 
HOLE 10 0.0 
HOLE 10 -24.257 
HOLE 10 -48.514 
HOLE 10 -12.1285 
HOLE 10 60.6425 
REPLICATE 2 1 4R 

UNIT 12 

42.014356 0.0 
21.007178 0.0 
0.0 0 . 0  

-21.007178 0.0 
-42.019356 0.0 
-42.014356 0.0 
-42.014356 0 . 0  
-42.014356 0.0 
63.021534 0.0 

-21.007178 0.0 
30.48 2R0.0 1 

Con=* U(3.85) UNIT, FLOODED, H=9.2075, LEVEL 6 * 
CYLINDER 1 1 3.175 9.2075 0. 
CYLINDER 2 1 3.302 9.2075 0. 
CYLINDER 1 1 9.144 9.2075 0. 

UNIT 13 
Con=* ARRAY OF 22 UNITS, FLOODED, H=9.2075, LEVEL 6 * 
CUBOID 2 1 4P91.44 9.2075 0. 
HOLE 12 0 . 0  0.0 0.0 
HOLE 12 -24.257 0.0 0.0 
HOLE 12 -12.1285 21.007178 0.0 
HOLE 12 12.1285 21.007178 0.0 
HOLE 12 24.257 0.0 0.0 
HOLE 12 12.1285 -71.007178 0.0 
HOLE 12 -12.1285 -21.007178 0.0 
HOLE 12 -36.3855 -21.007178 0.0 
HOLE 12 -48.514 0 . 0  0.0 
HOLE 12 -36.3855 21.007178 0.0 

HOLE 12 -24.257 42.014356 0.0 
HOLE 12 0.0 42.014356 0 . 0  
HOLE 12 24.257 42.014356 0.0 
HOLE 12 36.3855 21.007178 0.0 
HOLE 12 48.514 0.0 0.0 
HOLE 12 36.3855 -21.007178 0 . 0  
HOLE 12 24.257 -42.014356 0.0 
HOLE 12 0.0 -42.014356 0.0 
HOLE 12 -24.257 -42.014356 0 . 0  
HOLE 12 -48.514 -42.014356 0 . 0  
HOLE 12 -12.1285 63.021534 0.0 
HOLE 12 60.6425 -21.007178 0.0 
REPLICATE 2 1 4830.48 2R0.0 1 

CORE 3 1 -121.92 -121.92 0. 
REPLICATE 2 1 4R0.0 1.0 0.0 1 
REPLICATE 5 1 5R0.0 0.1905 1 
REPLICATE 4 1 5R0.0 2.54 1 
END GEOn 
READ ARRAY 
ARA=1 NUX=l NUY=13 NUZ=l 
FILL 1 2 5Q2 1 END FILL 
ARA=2 NUX=60 NUY=2O NUZ=1 
FILL F4 END FILL 
GBL=3 
ARA=3 NUX=l NUY=1 NUZ=8 
FILL 3 5 7 9 7 1 1  7 13 END FILL 
END ARRAY 
READ START 
NST=l 
xsn=-s7.658 xsp=s7.658 
~sn=-si.i~8356 Y S P = S I . ~ S ~ ~ S ~  
zsn= 21.59 zsp=97.79 
END START 
READ PLOT 

TTL="PLAN VIEW 1/6 SCALE OF CORE, Z=PIIDLEVEL OF ANNULI/INSERTS" 
XUL=-100. YUL=lOO. ZUL=59.69 
XLR=100. YLR=-100. ZLR=59.69 
UAX=l. VDN=-1. DLX=1.524 NCH=* U.WGSC* END 

TTL="PLAN VIEW 1/6 SCALE OF CORE, Z=IIDLEVEL OF GRATING" 
XUL=-100. YUL=lOO. ZUL=20.0025 
XLR=100. YLR=-100. ZLR=20.0025 
UAX=l. VDN=-1. DLX=1.524 NCH=* U.WGSC* END 

TTL="PLAN VIEW 1/6 SCALE OF CORE, Z=I'IIDLEVEL OF FIR TIMBERS" 
XUL=-100. YUL=lOO. ZUL=9.2075 
XLR=100. YLR=-100. ZLR=9.2075 
UAX=1. VDN=-1. DLX=1.524 NCH=* U.WGSC* END 

TTL="PLAN VIEW 1/10 SCALE OF HOCKUP. Z=@lIDLEVEL OF U UNITS" 
XUL=-130. YUL=130. ZUL=59.69 
XLR=130. YLR=-130. ZLR=59.69 
UAX=l. VDN=-1. DLX=2.54 NCH=* U.WGSC* END 

TTL="PLAN VIEW, FULL SCALE AT CENTER OF ARRAY, Z=MIDLEVEL " 
XUL=-16.75 YUL=16.75 ZUL=59.69 
XLR=16.75 YLR=-16.75 ZLR=59.69 
UAX=1. VDN=-1. DLX=0.254 NCH=* U.WGSC* END 

? 
h, w 



Table A.2 (continued) 

TTL="CROSS SECTION OF CORE 1/6 SCALE,Y=O.O" 
XUL=-100. YUL=O.O LUL=l02. 
XLR=100. YLR=O.O ZLR=O. 
UAX=1. WDN=-1. DLX=1.524 NCH=* U.WGSC* END 

TTL="CROSS SECTION OF HOCKUP 1/10 SCALE,Y=O.O" 
XUL=-130. YUL=O.O ZUL=105. 
XLR=130. YLR=O.O ZLR=-65. 
UAX=1. WDN=-1. DLX=2.54 NCH=* U.WGSC* END 

TTL="CROSS SECTION OF GRATING/FIR TIHBERS. FULL SCALE" 
XUL=O. YUL=O. ZUL=24.13 
XLRz25.4 YLR=O. LLR=-5.0 
UAX=1. WDN=-1. DLX=.254 NCH=* U.WGSC* END 

TTL="PLAN VIEW OF GRATING THRU TILBARS. FULL SCALE" 
XUL-0. YUL=25.4 ZUL=21.193 
XLR=25.4 YLR=O. ZLR=21.193 
UAX=1. VDN=-1. DLX=.254 NCH=* U.WGSC* END 

TTL="PLAN VIEW OF GRATING @ GRATING HIDLEVEL. FULL SCALE" 
XUL=O. YUL=25.4 ZUL=20.0025 
XLR=25.4 YLR=O. ZLR=20.0025 
UAX=1. VDN=-1. DLX=.254 NCH=* U.WGSC* END 

TTL="PLAN VIEW OF TIHBERS @ TIHBER MIDLEVEL, 
XUL=O. YUL=25.4 ZUL=9.2075 
XLRz25.4 YLR=-25.4 ZLR=9.2075 
UAX=1. VDN=-1. DLX=.254 NCH=* U.WGSC* END 

TTL="CROSS SECTION OF CENTRAL UNIT, 2X SCALE" 
XUL=O.O YUL=O.O EUL=102. 
XLR=15.24 YLWO.0 ZLR=-5. 
UAX=l. WDN=-1. DLX=0.127 NCH=* U.WGSC* END 

END PLOT 
END DATA 
END 

FULL SCALE" 

CAB1 0 
=CSAS25 
CASE EBJ.8 Ul3.85) 6 @ 7.2"/2.6"/0.75"/91.4CH, SQUARE 
27GROUPNDF4 INFHOMEDIUM 

' U(3.85) HETAL 
U-235 1 0. 1.8643E-3 END 
U-238 1 0 .  4.5971E-2 END 

' FULL DENSITY WATER HODERATOR/REFLECTOR 
H20 2 1.0 END 

' FIR TIMBER HODEL 
C 3 0. 1.068023-2 END 
H 3 0. 2.217131-2 END 
0 3 0 .  1.10850E-2 END 

' STEEL FOR GRATING, TANK WALLS AND FLOOR 
CARBONSTEEL 4 1.0 END 

' STAINLESS STEEL LINING FOR TANK 
ss304 5 1.0 END 

END COHP 
CASE EBJ.8 U ( 3 . 8 5 )  6 @ 7.2"/2.6"/0.75"/91.4CH, SQUARE 
READ PARM 
NPG=600 NUB=YES PLT=NO FDN=YES TME=90 TBA=2 
END PARH 
READ GEOH 

UNIT 1 
Con=* FIR TIMBER 7.25" X 72" X 7.25" * 
CUBOID 3 1 182.88 0. 18.415 0. 18.415 0. 

UNIT 2 
Con=* WATER GAP 3.5" X 72" X 7.25" BETWEEN TIHBLRS * 
CUBOID 2 1 182.88 0. 8.89 0. 18.415 0. 

UNIT 3 
Con=* ARRAY OF TIHBERS 72" X 72" X 7.25" 
ARRAY 1 3*0.0 
REPLICATE 2 1 2RO. 2R0.3175 2RO. 1 
REPLICATE 2 1 4R30.48 2RO. 1 

UNIT 4 
COM=* SECTION OF STEEL GRATING 
CUBOID 4 1 2.778125 .238125 .396875 -.396875 3.175 2.38125 
CUBOID 2 1 2.778125 .238125 4.524375 -4.524375 3.175 0. 
CUBOID 4 1 3.01625 0 .  4.524375 -4.524375 3.175 0. 

UNIT 5 
COB!=* ARRAY OF STEEL GRATING * 
ARRAY 2 3*0.0 
REPLICATE 2 1 4R0.9525 2R0.0 1 
REPLICATE 2 1 4R30.48 2RO. 1 



Table A.2 (continued) 

UNIT 6 
COM=* U(3.85) ANNULUS, H=76.2, SUBMERGED, ON CORNER * 
CYLINDER 2 1 3.302 76.2 0. 
CYLINDER 1 1 4.614139 76.2 0. 
CYLINDER 1 1 5.628264 76.2 0. 
CYLINDER 1 1 6.485710 76.2 0. 
CYLINDER 1 1 7.242341 76.2 0. 
CYLINDER 1 1 7.927079 76.2 0. 
CYLINDER 1 1 8.557199 76.2 0. 
CYLINDER 1 1 9.144000 76.2 0. 
CUBOID 2 1 4310.0965 91.4 0. 

UNIT 7 
COM=* U(3.85) ANNULUS, H=76.2, SUBMERGED, ON SIDE * 
CYLINDER 2 1 3.302 76.2 0. 
CYLINDER 1 1 4.614139 76.2 0 .  
CYLINDER 1 1 5.628264 76.2 0. 
CYLINDER 1 1 6.485710 76.2 0. 
CYLINDER 1 1 7.242341 76.2 0. 
CYLINDER 1 1 7.927079 76.2 0 .  
CYLINDER 1 1 8.557199 76.2 0. 
CYLINDER 1 1 9.144000 76.2 0. 
CUBOID 2 1 4310.0965 91.4 0. 

UNIT 8 
Con=* ARRAY OF 6 ANNULI, H=76.2, SUBMERGED 
ARRAY 3 3.0.0 
REPLICATE 2 1 2R61.1505 2R71.247 ZRO. 1 
REPLICATE 2 1 4130.48 ZRO. 1 

CORE 4 1 -121.92 -121.92 0. 
REPLICATE 5 1 5R0.0 0.1905 1 
REPLICATE 4 1 5R0.0 2.54 1 
END GEOM 
READ ARRAY 
ARA=1 NUX=l NUY=13 NUE=l 
FILL 1 2 592 1 END FILL 
ARA=Z NUX=60 NUY=IO NUE=l 
FILL F4 END FILL 
ARA=3 NUX=) NUY=2 NUE=l 
FILL 6 7 6 6 7 6 END FILL 
GBL=4 
ARA=4 NUX=l NUY=l NUE=3 
FILL 3 5 8 END FILL 
END ARRAY 
READ START 
NST=l 
XSM=-30.2895 XSP=30.2895 
YSM=-20.193 YSP=20.193 
ESM=21.59 ESP=97.79 
END START 
READ PLOT 

TTL="PLAN VIEW 1/6 SCALE OF CORE, E=MIDLEVEL OF ANNULI/INSERTS' 
XUL=-91.44 YUL=91.44 EUL=59.69 
XLR=91.44 YLR=-91.44 ELR=59.69 
UAX=l. VDN=-1. DLX=1.524 NCH=* U.WGS* END 

TTL="PLAN VIEW 1/6 SCALE OF CORE, E=MIDLEVEL OF GRATING" 
XUL=-91.44 YUL=91.44 EUL=20.0025 
XLR=91.44 YLR=-91.44 ELR=20.0025 
UM=1. VDN=-I. DLX=1.524 NCH=* U.WGS* END 

TTL="PLAN VIEW 1/6 SCALE OF CORE, E=MIDLEVEL OF FIR TIMBERS" 
XUL=-91.44 YUL=91.44 EUL=9.2075 
XLR=91.44 YLR=-91.44 ELR=9.2075 
UAX=l. VDN=-1. DLX=1.524 NCH=* U.WGS* END 

TTL="PLAN VIEW 1/10 SCALE OF MOCKUP, E=MIDLEVEL OF U UNITS" 
XUL=-135. YUL=135. EUL=59.69 
XLR=l35. YLR=-135. ELR=59.69 
UAX=l. VDN=-1. DLX=2.54 NCH=* U.WGS* END 

TTL="PLAN VIEW 2X SCALE OF SINGLE U UNIT, E=MIDLEVEL OF UNIT" 
XUL=O.O YUL=20.193 EUL=59.69 
XLR=20.193 YLR=O.O ELR=59.69 
UAX=l. VDN=-1. DLX=0.127 NCH=* U.WGS* END 

TTL='CROSS SECTION OF CORE 1/6 SCALE.Y=10.0965" 
XUL=-91.44 YUL=10.0965 EUL=125. 
XLR=91.44 YLR=l0.0965 ELR=-10. 
UAX=1. WDN=-1. DLX=1.524 NCH=* U.WGS* END 

TTL="CROSS SECTION OF MOCKUP 1/10 SCALE,Y=10.0965" 
XUL=-135. YUL=10.0965 EUL=125. 
XLR=135. YLR=10.0965 ELR=-10. 
UAX=1. WDN=-1. DLX=2.54 NCH=* U.WGS* END 

TTL="CROSS SECTION OF GRATING/FIR TIMBERS, FULL SCALE" 
XUL=O. YUL=O. EUL=24.13 
XLR=25.4 YLR=O. ELR=-3.O 
UM=l. WDN=-1. DLX=.254 NCH=* U.WGS* END 

TTL="PLAN VIEW OF GRATING THRU TIEBARS, FULL SCALE" 
XUL=O. YUL=25.4 EUL=21.193 
XLR=25.4 YLR=O. ELR=21.193 
UAX=l. VDN=-1. DLX=.254 NCH=* U.WGS* END 

TTL="PLAN VIEW OF GRATING @ GRATING MIDLEVEL, FULL SCALE" 
XUL=O. YUL=25.4 EUL=20.0025 
XLR=25.4 YLR=O. ELR=Z0.0025 
UAX=l. VDN=-1. DLX=.254 NCH=* U.WGS* END 

TTL="PLAN VIEW OF TIMBERS @ TIMBER MIDLEVEL, FULL SCALE" 
XUL=O. YUL=25.4 EUL=9.2075 
XLR=25.4 YLR=-25.4 ELR=9.2075 
UAX=1. VDN=-1. DLX=.254 NCH=* U.WGS* END 

TTL="CROSS SECTION OF CENTRAL UNIT, FULL SCALE,Y=10.0965" 
XUL=-10.0965 YUL=10.0965 ZUL=125. 
XLR=10.0965 YLR=10.0965 ELR=-10. 
UAX=l. WDN=-1. DLX=.254 NCH=* U.WGS* END 

END PLOT 
END DATA 
END 

? 
t 4  
VI 



Table A.2 (continued) 

CAB1 1 
=CSAS25 
CASE EBJ.9 Ul3.85) 16 @ 7.2"/2.6"/1.5OW/49.2Cn. SQUARE 
27GROUPNDF4 INFHOKMEDIUM 

' U(3.85) METAL 
U-235 1 0. 1.86431-3 END 
U-238 1 0. 4.5971E-2 END 

' FULL DENSITY WATER MODERATOR/REPLECTOR 
820 2 1.0 END 

' FIR TIMBER HODEL 
C 3 0. 1.068023-2 END 
H 3 0. 2.21713E-2 END 
0 3 0. 1.10850E-2 END 

' STEEL FOR GRATING, 
CARBONSTEEL 4 1.0 

TANK WALLS AND FLOOR 
END 

' STAINLESS STEEL LINING FOR TANK 
SS304 5 1.0 END 

END COMP 
CASE EBJ.9 Ul3.85) 16 @ 7.2"/2.6"/1.50"/49.2Cn. SQUARE 
R E M  PARH 
NPG=COO NUB=YES PLT=NO FDN=YES TML=90 TBA=2 
END PARH 
R E M  GEOM 

UNIT 1 
Con=* FIR TIHBER 7.25" X 72" X 7.25" * 
CUBOID 3 1 182.88 0. 18.415 0. 18.415 0. 

UNIT 2 
Con=* WATER GAP 3.5" X 72' X 7.25" BETWEEN TIMBERS 
CUBOID 2 1 182.88 0 .  8.89 0. 18.415 0. 

UNIT 3 
Con=* ARRAY OF TIHBERS 72" X 72" X 7.25" 
ARRAY 1 3*0.0 
REPLICATE 2 1 2RO. 2RO.3175 2RO. 1 
REPLICATE 2 1 4R30.48 ZRO. 1 

UNIT 4 
COM=* SECTION OF STEEL GRATING 
CUBOID 4 1 2.778125 .238125 .396875 -.396875 3.175 2.38125 
CUBOID 2 1 2.778125 .238125 4.524375 -4.524375 3.175 0 .  
CUBOID 4 1 3.01625 0. 4.524375 -4.524375 3.175 0. 

UNIT 5 
Con=* ARRAY OF STEEL GRATING 
ARRAY 2 3*0.0 
REPLICATE 2 1 410.9525 2R0.0 1 
REPLICATE 2 1 4R30.48 2RO. 1 

UNIT 6 
COM=* Ul3.85) ANNULUS, H=49.2, SUBMERGED, ON CORNER * 
CYLINDER 2 1 3.302 49.2 0. 
CYLINDER 1 1 4.614139 49.2 0. 
CYLINDER 1 1 5.628264 49.2 0 .  
CYLINDER 1 1 6.485710 49.2 0. 
CYLINDER 1 1 7.242341 49.2 0. 
CYLINDER 1 1 7.927079 49.2 0. 
CYLINDER 1 1 8.557199 49.2 0. 
CYLINDER 1 1 9.144000 49.2 0. 
CUBOID 2 1 4P11.049 49.2 0. 

UNIT 7 

CYLINDER 2 1 3.302 49.2 0. 
CYLINDER 1 1 4.614139 49.2 0. 
CYLINDER 1 1 5.628264 49.2 0. 

con=* ~13.85) ANNULUS, H=U.Z. SUBMERGED. ON SIDE 

CYLINDER 1 1 6.485710 49.2 0. 
CYLINDER 1 1 7.242341 49.2 0. 
CYLINDER 1 1 7.927079 49.2 0. 
CYLINDER 1 1 8.557199 49.2 0. 
CYLINDER 1 1 9.144000 49.2 0. 
CUBOID 2 1 4111.049 49.2 0. 

UNIT 8 
Con=* Ul3.85) ANNULUS, H=49.2, SUBMERGED, IN MIDDLE 
CYLINDER 2 1 3.302 49.2 0. 
CYLINDER 1 1 4.614139 49.2 0. 
CYLINDER 1 1 5.628264 49.2 0. 
CYLINDER 1 1 6.485710 49.2 0. 
CYLINDER 1 1 7.242341 49.2 0. 
CYLINDER 1 1 7.927079 49.2 0. 
CYLINDER 1 1 8.557199 49.2 0. 
CYLINDER 1 1 9.144000 49.2 0. 
CUBOID 2 1 4P11.049 49.2 0. 

UNIT 9 
Con=* U(3.85) ANNULUS, H=27.0, DRY, ON CORNER * 
CYLINDER 0 1 3.302 27.0 0. 
CYLINDER 1 1 4.614139 27.0 0. 
CYLINDER 1 1 5.628264 27.0 0. 
CYLINDER 1 1 6.485710 27.0 0. 
CYLINDER 1 1 7.242341 27.0 0 .  
CYLINDER 1 1 7.927079 27.0 0. 
CYLINDER 1 1 8.557199 27.0 0. 
CYLINDER 1 1 9.144000 27.0 0. 
CUBOID 0 1 4P11.049 27.0 0. 

UNIT 10 
Con=* Ul3.85) ANNULUS, H=27.0, DRY, ON SIDE 
CYLINDKR 0 1 3.302 27.0 0. 
CYLINDER 1 1 4.614139 27.0 0. 
CYLINDER 1 1 5.628264 27.0 0. 
CYLINDER 1 1 6.485710 27.0 0. 
CYLINDER 1 1 7.242341 27.0 0. 
CYLINDER 1 1 7.927079 27.0 0. 
CYLINDER 1 1 8.557199 27.0 0 .  
CYLINDER 1 1 9.144000 27.0 0. 
CUBOID 0 1 4111.099 27.0 0. 



Table A.2 (continued) 

UNIT 1 1  

CYLINDER 0 1 3.302 27.0 0 .  
CYLINDER 1 1 4.614139 27.0 0. 
CYLINDER 1 1 5.628264 27.0 0. 
CYLINDER 1 1 6.485710 27.0 0 .  
CYLINDER 1 1 7.242341 27.0 0 .  
CYLINDER 1 1 7.927079 27.0 0. 
CYLINDER 1 1 8.557199 27.0 0. 
CYLINDER 1 1 9.144000 27.0 0. 
CUBOID 0 1 4P11.049 27.0 0. 

UNIT 12 
Con=* ARRAY OF 16 ANNULI. H=49.2. SUBMERGED 
ARRAY 3 3*0.0 
REPLICATE 2 1 4R47.244 2RO. 1 
REPLICATE 2 1 4R30.48 ZRO. 1 

UNIT 13 

ARRAY 4 3*0.0 
REPLICATE 0 1 4R47.244 2RO. 1 
REPLICATE 0 1 4R30.48 2RO. 1 

CORE 5 1 -121.92 -121.92 0. 
REPLICATE 5 1 5R0.0 0.1905 1 
REPLICATE 4 1 5R0.0 2 . 5 4  1 
END GEOM 
READ ARRAY 
ARA=l NUX=l NUY=13 NUZ=l 
FILL 1 2 592 1 END FILL 
ARA=I NUX=60 NUY=2O NUZ=l 
FILL F4 END FILL 
ARA=3 NUX=U NUY=4 NUZ=l 
FILL 6 7 7 6 7 8 8 7 7 8 8 7 6 7 7 6 END FILL 
ARA=4 NUX=4 NUY=4 NUZ=l 
FILL 9 10 10 9 10 1 1  1 1  10 10 1 1  1 1  10 9 10 10 9 END FILL 
GBL=5 
ARA=5 NUX=l NUY=l NUZ=4 
FILL 3 5 12 13 END FILL 
END ARRAY 
READ START 
NST=l 
XSM=-44.196 XSP=44.196 

con=* ~ ( 3 . 8 5 )  ANNULUS. ~ ~ 7 . 0 .  DRY, IN MIDDLE 

con=* ARRAY OF 16 ANNULI, ~=27.0. DRY * 

ysn=-44.196 ysp=44.196 
zsn=zl.sg ZSP=70.79 
END START 
READ PLOT 

TTL="PLAN VIEW 1/6 SCALE OF CORE, Z=MIDLEVEL OF ANNULI/INSERTS" 
XUL=-91.44 YUL=91.44 ZUL=59.69 
XLR=91.44 YLR=-91.44 ZLR=59.69 
UAX=l. VDN=-1. DLX=1.524 NCH=* U.WGS* END 

TTL="PLAN VIEW 1/6 SCALE OF CORE, Z=MIDLEVEL OF GRATING" 
XUL=-91.44 YUL=91.44 ZUL=20.0025 
XLR=91.44 YLR=-91.44 ZLR=ZO.0025 
UAX=l. VDN=-1. DLX=1.524 NCH=* U.WGS* END 

TTL="PLAN VIEW 1/6 SCALE OF CORE, Z=MIDLEVEL OF FIR TIMBERS" 
XUL=-91.44 YUL=91.44 ZUL=9.2075 
XLR=91.44 YLR=-91.44 ZLR=9.2075 
UAX=I. VDN=-1. DLX=1.524 NCH=* U.WGS* END 

TTL="PLAN VIEW 1/10 SCALE OF MOCKUP, Z=MIDLEVEL OF U UNITS" 
XUL=-135. YUL=135. ZUL=59.69 
XLR=135. YLR=-135. ZLR=59.69 
UAX=1. VDN=-1. DLX=2.54 NCH=* U.WGS* END 

TTL="PLAN VIEW 2X SCALE OF SINGLE U UNIT, Z=MIDLEVEL OF UNIT" 
XUL=O.O YUL=ZZ.O98 ZUL=59.69 
XLR=ZZ.098 YLR=O. ZLR=59.69 
UAX=l. VDN=-1. DLX=0.127 NCH=* U.WGS* END 

TTL="CROSS SECTION OF CORE 1/6 SCALE,Y=11.049" 
XUL=-91.44 YUL=11.049 ZUL=llO. 
XLR=91.44 YLR=11.049 ZLR=-10. 
UAX=l. WDN=-1. DLX=1.524 NCH=* U.WGS* END 

TTL="CROSS SECTION OF MOCKUP 1/10 SCALE.Y=11.049" 
XUL=-135. YUL=l1.049 ZUL=125. 
XLR=135. YLR=11.049 ZLR=-lO. 
UAX=1. WDN=-1. DLX=2.54 NCH=* U.WGS* END 

TTL="CROSS SECTION OF GRATING/FIR TIMBERS, FULL SCALE" 
XUL=O. YUL=O. ZUL=24.13 
XLR=25.4 YLR=O. ZLR=-3.0 
UAX=l. WDN=-1. DLX=.254 NCH=* U.WGS* END 

TTL="PLAN VIEW OF GRATING THRU TIEBARS, FULL SCALE" 
XUL=O. YUL=25.4 ZUL=21.193 
XLR=25.4 YLR=O. ZLR=21.193 
UAX=l. VDN=-1. DLX=.254 NCH=* U.WGS* END 

TTL="PLAN VIEW OF GRATING @ GRATING MIDLEVEL, FULL SCALE" 
XUL=O. YUL=25.4 ZUL=20.0025 
XLR=25.4 YLR=O. ZLR=Z0.0025 
UAX=l. VDN=-1. DLX=.Z54 NCH=* U.WGS* END 

TTL="PLAN VIEW OF TIMBERS @ TIMBER MIDLEVEL, FULL SCALE" 
XUL=O. YUL=25.4 CUL=9.2075 
XLR=25.4 YLR=-25.4 ZLR=9.2075 
UAX=l. VDN=-1. DLX=.254 NCH=* U.WGS* END 

TTL="CROSS SECTION OF CENTRAL UNIT, FULL SCALE,Y=11.049" 
XUL=O.O YUL=22.098 ZUL=llO. 
XLR=22.098 YLR=O.O ZLR=-10. 
UAX=l. WDN=-1. DLX=.254 NCH=* U.WGS* END 

END PLOT 
END DATA 
END 



Table A.2 (continued) 

CAB1 2 
=CSAS25 
CASE EBJ.10 Ul3.85) 20  0 7.2"/2.6"/1.87"/79.0CM, SQUARE 
27GROUPNDF4 INFHOXPIEDIUM 

' U(3.85) METAL 
U-235 1 0 .  1.8643E-3 END 
U-238 1 0. 4.59716-2 END 

' FULL DENSITY WATER MODERATOR/REFLECTOR 
HZO 2 1.0 END 

' FIR TIMBER MODEL 
C 
H 

3 0 .  
3 0 .  

1.068021-2 END 
2.21713E-2 END 

0 3 0 .  1.1085OE-2 END 

' STEEL FOR GRATING, TANK WALLS AND FLOOR 
CARBONSTEEL 4 1.0 END 

' STAINLESS STEEL LINING FOR TANK 
ss304 5 1.0 END 

END COMP 
CASE EBJ.10 U(3.85) 20  0 7.2"/2.6"/1.87"/79.0CM, SQUARE 
READ PARM 
NPG=6OO NUB=YES PLT=NO FDN=YES TME=90 TBA=2 
END PARM 
READ GEOM 

UNIT 1 
COX=* FIR TIMBER 7.25" X 72" X 7.25" 
CUBOID 3 1 182.88 0. 18.415 0. 18.415 0 .  

UNIT 2 
COM=* WATER GAP 3 . 5 "  X 72" X 7.25" BETWEEN TIMBERS * 
CUBOID 2 1 182.88 0. 8.89 0. 18.415 0. 

UNIT 3 
Con=* ARRAY OF TIMBERS 72" X 72" X 7.25" 
ARRAY 1 3CO.O 
REPLICATE 2 1 ZRO. 280.3175 2RO. 1 
REPLICATE 2 1 4130.48 ZRO. 1 

UNIT 4 
COM=* SECTION OF STEEL GRATING * 
CUBOID 4 1 2.778125 .238125 .396875 -.396875 3.175 2.38125 
CUBOID 2 1 2.778125 .238125 4.524375 -4.524375 3.175 0. 
CUBOID 4 1 3.01625 0. 4.524375 -4.524375 3.175 0. 

UNIT 5 
COP!=* ARRAY OF STEEL GRATING 0 

ARRAY 2 3 * 0 . 0  
REPLICATE 2 1 480.9525 2R0.0 1 
REPLICATE 2 1 4330.48 2RO. 1 

UNIT 6 
COB=* U(3.85) ANNULUS, H=76.2, SUBMERGED * 
CYLINDER 2 1 3.302 76.2 0. 
CYLINDER 1 1 9.144 76.2 0. 
CUBOID 2 1 4P11.5189 79.0 0. 

UNIT 7 
con=* U(3.85) ANNULUS, H=76.2, SUBMERGED * 
CYLINDER 2 1 3.302 76.2 0 .  
CYLINDER 1 1 9.144 76.2 0. 
CUBOID 2 1 4311.5189 79.0 0. 

UNIT 8 
Con=* Ul3.85) ANNULUS, H=76.2, SUBMERGED * 
CYLINDER 2 1 3.302 76.2 0. 
CYLINDER 1 1 9.144 76.2 0. 
CUBOID 2 1 4P11.5189 79.0 0. 

UNIT 9 
COB=* U(3.85) ANNULUS, H=76.2, SUBMERGED * 
CYLINDER 2 1 3.302 76.2 0. 
CYLINDER 1 1 9.144 76.2 0. 
CUBOID 2 1 4311.5189 79.0 0. 

UNIT 10 
CYLINDER 2 1 3.302 76.2 0. 
CYLINDER 1 1 9.144 76.2 0. 
CUBOID 2 1 4P11.5189 79.0 0. 

UNIT 1 1  
CYLINDER 2 1 3.302 76.2 0. 
CYLINDER 1 1 9.144 76.2 0. 
CUBOID 2 1 4P11.5189 79.0 0 .  

UNIT 12 
Con=* Ul3.85) ANNULUS, H=76.2, SUBMERGED * 
CYLINDER 2 1 3.302 76.2 0. 
CYLINDER 1 1 9.144 76.2 0 .  
CUBOID 2 1 4P11.5189 79.0 0. 

UNIT 13 
COM=* Ul3.85) ANNULUS. H=76.2. SUBMERGED 
CYLINDER 2 1 3.302 76;2 0. 
CYLINDER 1 1 9.144 76.2 0 .  
CUBOID 2 1 4P11.5189 79.0 0. 

UNIT 14 
Con=* U(3.85) ANNULUS, H=76.2, SUBMERGED * 
CYLINDER 2 1 3.302 76.2 0. 
CYLINDER 1 1 9.144 76.2 0. 
CUBOID 2 1 4P11.5189 79.0 0. 

UNIT 15 
COB=* Ul3.85) ANNULUS, H=76.2, SUBMERGED * 
CYLINDER 2 1 3.302 76.2 0. 
CYLINDER 1 1 9.144 76.2 0. 
CUBOID 2 1 4P11.5189 79.0 0 .  

UNIT 16 
Con=* Ul3.851 ANNULUS, H=76.2, SUBMERGED * 
CYLINDER 2 1 3.302 76.2 0. 
CYLINDER 1 1 9.144 76.2 0. 
CUBOID 2 1 4P11.5189 79.0 0. 

UNIT 17 
Con=* U(3.85) ANNULUS, H=76.2, SUBMERGED * 
CYLINDER 2 1 3.302 76.2 0 .  
CYLINDER 1 1 9.144 76.2 0. 
CUBOID 2 1 4P11.5189 79.0 0. 



A-29 

E 
5 E 

B 0 

m 

L. 

N 
N 

r 
N 

0 
N 

m 

m 
c 

c 

C - 
10 - 
In 
c 

U 
c 

n - 
N - 

r 
5 m 

3 cl 
L. 
0 e fi 

L. 
0 

cl 

c 
cl u 

cl 

1 
L 
0 
cl cl 

c 
c l z  
w n  
n w  
H 

f : :  u u  
dururnj 

u q o  I1 
R N N  0 0 0 .  

* X  
L O O U  
O N N Z  - .. 

I1 11 

c l 3 c l N  < u u m  
uc lau  

4 - .  a.m.-  

n 

1 
E 
E 

-8 

8 
.r( c) 

W 

e 

B 
B 
I 
E 
N 

w C 

11 
X 

U 
cl 

t 
0 N 

e c e 

B 

z s 
a 

N 

( 0 0  
C . .  
I1 0 0 0  

. .  
T N N O ;  . . .I. 
m w w  
c l m  
D N f -  
s h h m  

$2:: * . C  

n m r  
- n .  
u r r - u  
. N r r  

m 

- a a ~  
N n n n  

uxclc lm 
a u v v u  

c) 

0 3 w w  
c z z u  u I1 u u o  

20**3 

c + e 
n 
u 
M z 
E 
N 

( 0 0  
I . . .  
I1 0 0 0  
T .  

. .  
- ..- - 
0 .  

N 

I D 0  
. .  N N . .  N 

w o  
II 0 0 0  
T .  

. .  
I . . .  

w o  
C . .  

= N N O ,  . . .I. 
m w w  

I1 0 0 9  

a h - m  
c l m  
D N U -  

I 2 Z Y  

- a .  our- 
N O  0 a  mu 
u r ~  m - u r  

C . .  

X N N O )  - .  .C  

m w w  
4 -  
3 N U -  

I1 ooq 

s 1 r - m  

. ..- 
n m -  - a  

ur-ru 
m 
.N-r 

y) . . .  
u m  - 0 -  
0 0  N 

z * . C  

n m -  
- a  
urr-u 
m 

: o r -  r r -  
N 

m 
. N r -  

n - a a ~  
N n n n  
uxclc lm 

- 3 M M  
c z z u  

h I1 u u o  

.. - u a ~  
n 3 M M  
N nian 
n II u u o  u z c l c l m  
e z z u  

z o r c 3  3 u u u u  



Table A.2 (continued) 

TTL="PLAN VIEW OF GRATING @ GRATING MIDLEVEL, FULL SCALE" 
XUL=O. YUL=25.4 ZUL=20.0025 
XLR=25.4 YLR=O. ZLR=20.0025 
UAX=l. VDN=-1. DLX=.254 NCH=* U.WGS* END 

TTL="PLAN VIEW OF TIMBERS @ TIMBER MIDLEVEL, FULL SCALE" 
XUL=O. YUL=25.4 ZUL=9.2075 
XLR=25.4 YLR=-25.4 ZLR=9.2075 
UAX=l. VDN=-1. DLX=.254 NCH=* U.WGS* END 

TTL="CROSS SECTION OF CENTRAL UNIT, FULL SCALE,Y=O.O" 

XLR=11.5189 YLR=O.O ZLR=-10. 
UAX=l. WDN=-1. DLX=.254 NCH=* U.WGS* END 

END PLOT 
END DATA 
END 

XUL=-11.5189 YUL=O.O ZUL=l10. 

CAB1 3 
=CSAS25 
CASE EBJ.11 Ul3.85) 8 Q 7.2"/2.6"/O.On/72.5CM, SQUARE 
27GROUPNDF4 INFHOMHEDIUM 

' Ul3.85) METAL 
U-235 1 0. 1.8643E-3 END 
U-238 1 0. 4.5971E-2 END 

' FULL DENSITY WATER MODERATOR/REFLECTOR 
BZO 2 1.0 BLlD 

' FIR TIMBER MODEL 
C 3 0. 1.06602E-2 END 
H 3 0. 2.217131-2 END 
0 3 0. 1.10850E-2 END 

' STEEL FOR GRATING, TANK WALLS AND FLOOR 
CARBONSTEEL 4 1.0 END 

' STAINLESS STEEL LINING FOR TANK 
ss304 5 1.0 END 

END c o w  
CASE EBJ.ll Ul3.85) 8 Q 7.2"/2.6"/0.O"/72.5CII. SQUARE 
R E M  PARI4 
NPG=600 NUB=YES PLT=NO ?DN=YES TMEZ90 TBA=2 
END PARU 
READ GEOM 

UNIT 1 
COM=* FIR TIMBER 7.25" X 72' X 7.25" * 
CUBOID 3 1 182.88 0. 18.415 0. 18.415 0. 

UNIT 2 
COH=* WATER GAP 3.5" X 72" X 7.25" BETWEEN TIWBERS * 
CUBOID 2 1 182.88 0. 8.89 0. 18.415 0. 

UNIT 3 
COI=* ARRAY OF TIMBERS 72" X 72" X 7.25" * 
ARRAY 1 3*0.0 
REPLICATE 2 1 2RO. 2R0.3175 ZRO. 1 
REPLICATE 2 1 4830.48 ZRO. 1 

UNIT 4 
COM=* SECTION OF STEEL GRATING * 
CUBOID 4 1 2.778125 .238125 .396875 -.396875 3.175 2.38125 
CUBOID 2 1 2.778125 .238125 4.524375 -4.524375 3.175 0. 
CUBOID 4 1 3.01625 0. 4.524375 -4.524375 3.175 0. 

UNIT 5 
COM=* ARRAY OF STEEL GRATING * 
ARRAY 2 3*0.0 
REPLICATE 2 1 4R0.9525 2R0.0 1 
REPLICATE 2 1 4R30.48 ZRO. 1 

UNIT 6 
COM=* U(3.85) ANNULUS, H=72.5, SUBMERGED, ON CORNER 
CYLINDER 2 1 3.302 72.5 0. 
CYLINDER 1 1 4.614139 72.5 0. 
CYLINDER 1 1 5.628264 72.5 0. 
CYLINDER 1 1 6.485710 72.5 0. 
CYLINDER 1 1 7.242341 72.5 0. 
CYLINDER 1 1 7.927079 72.5 0. 
CYLZNDER 1 1 8.557199 72.5 0. 
CYLINDER 1 1 9.144000 72.5 0 .  
CUBOID 2 1 439.144 72.5 0. 

UNIT 7 
COM=* U(3.85) ANNULUS, H=72.5, SUBMERGED, ON SIDE 
CYLINDER 2 1 3.302 72.5 0. 
CYLINDER 1 1 4.614139 72.5 0. 
CYLINDER 1 1 5.628264 72.5 0. 
CYLINDER 1 1 6.485710 72.5 0. 
CYLINDER 1 1 7.242341 72.5 0. 
CYLINDER 1 1 7.927079 72.5 0 .  
CYLINDER 1 1 8.557199 72.5 0. 
CYLINDER 1 1 9.149000 72.5 0. 
CUBOID 2 1 439.194 72.5 0. 

UNIT 8 
Con=* U(3.85) ANNULUS, H=3.7, DRY, ON CORNER * 
CYLINDER 0 1 3.302 3.7 0. 
CYLINDER 1 1 4.614139 3.7 0. 
CYLINDER 1 1 5 . 6 2 8 2 6 4  3.7 0. 
CYLINDER 1 1 6.485710 3.7 0. 
CYLINDER 1 1 7.242341 3.7 0 .  
CYLINDER 1 1 7.927079 3.7 0. 
CYLINDER 1 1 8.557199 3.7 0. 
CYLINDER 1 1 9.144000 3.7 0. 
CUBOID 0 1 439.144 3.7 0. 

UNIT 9 
Con=* Ul3.85) ANNULUS, H=3.7. DRY, ON SIDE * 
CYLINDER 0 1 3.302 3.7 0. 
CYLINDER 1 1 4.614139 3.7 0 .  
CYLINDER 1 1 5.628264 3.7 0. 
CYLINDER 1 1 6.485710 3.7 0. 

? w 
0 

CYLINDER 1 1 7.242341 3.7 0. 
CYLINDER 1 1 7.927079 3.7 0 .  
CYLINDER 1 1 8.557199 3.7 0. 
CYLINDER 1 1 9.144000 3.7 0. 
CUBOID 0 1 439.144 3.7 0. 



Table A.2 (continued) 

UNIT 10 
Con=* ARRAY OF 8 ANNULI, H=72.5, SUBMERGED * 
ARRAY 3 3*0.0 
REPLICATE 2 1 2154.864 2873.152 2RO. 1 
REPLICATE 2 1 PR30.48 ZRO. 1 

UNIT 1 1  
Con=* ARRAY OF 8 ANNULI, H=3.7, DRY 
ARRAY 4 3*0.0 
REPLICATE 0 1 2854.864 2173.152 2RO. 1 
REPLICATE 0 1 4830.98 2RO. 1 

CORE 5 1 -121.92 -121.92 0. 
REPLICATE 5 1 5R0.0 0.1905 1 
REPLICATE 4 1 5R0.0 2 . 5 4  1 
END GEOM 
READ ARRAY 
ARA=1 NUX=l NUY=13. N W = 1  
FILL 1 2 592 1 BND FILL 
ARA=2 NUX=60 NUY=ZO NUZ=l 
FILL FU END FILL 
ARA=3 NUX=4 NUY=2 NUZ=1 
FILL 6 7 7 6 6 7 7 6 END FILL 
ARA=4 NUX=(( NUY=Z NUL=l 
FILL 8 9 9 8 8 9 9 8 END FILL 
GBL=5 
ARA=5 NUX=1 NUY=1 NU2=4 
FILL 3 5 10 1 1  END FILL 
END ARRAY 
READ START 
NST= 1 
XSM=-36.576 XSP=36.576 
YSM=-18.288 YSP=18.288 
2SM=21.59 CSP=94.09 
END START 
READ PLOT 

TTL="PLAN VIEW 1/6 SCALE OF CORE, Z=MIDLEVEL OF A"ULI/INSERTS" 
XUL=-91.44 YUL=91.44 2UL=59.69 
XLR=91.44 YLR=-91.44 ZLR=59.69 
UAX=l. VDN=-I. DLX=1.524 NCH=* U.WGS* END 

TTL="PLAN VIEW 1/6 SCALE OF CORE, Z=MIDLEVEL OF GRATING" 
XUL=-91.44 YUL=91.44 LUL=20.0025 
XLR=91.44 YLR=-91.44 ZLR=20.0025 
UAX=l. VDN=-I. DLX=1.520 NCH=* U.WGS* END 

TTL="PLAN VIEW 1/6 SCALE OF CORE, Z=MIDLEVEL OF FIR TIMBERS" 
XUL=-91.44 YUL=91.44 ZUL=9.2075 
XLR=91.44 YLR=-91.44 2LR=9.2075 
UAX=l. VDN=-1. DLX=l.524 NCH=* U.WGS* END 

TTL="PLAN VIEW 1/10 SCALE OF MOCKUP, Z=MIDLEVEL OF U UNITS" 
XUL=-t35. YUL=135. ZUL=59.69 
XLR=135. YLR=-135. 2111359.69 
UAX=l. VDN=-1. DLX=2.54 NCH=* U.WGS* END 

TTL="PLAN VIEW 2X SCALE OF SINGLE U UNIT, Z=MIDLEVEL OF UNIT" 
XUL=O.O YUL=18.288 ZUL=59.69 
XLR=18.288 YLR=O. ZLk59.69 
Uw=l. VDN=-1. DLX=0.127 NCH=* U.WGS* END 

TTL="CROSS SECTION OF CORE 1/6 SCALE,Y=9.144" 
XUL=-91.44 YUL=9.144 LUL=l10. 
XLR=91.44 YLR=9.144 ZLR=-lO. 
UAX=l. WDN=-1. DLX=1.524 NCH=* U.WGS* END 

TTL="CROSS SECTION OF MOCKUP 1/10 SCALE,Y=9.144" 
XUL=-135. YUL=9.144 LUL=125. 
XLR=135. YLR=9.144 ZLR=-10. 
UAX=l. WDN=-l. DLX=2.54 "Xi=* U.WGS* END 

TTL="CROSS SECTION OF GRATING/FIR TIMBERS. FULL SCALE" 
XUL=O. YUL=O. LUL=24.13 
XLR=25.4 YLR=O. ZLR=-3.0 
UAX=l. WDN=-1. DLX=.254 NCH=* U.WGS* END 

TTL="PLAN VIEW OF GRATING THRU TIEBARS, FULL SCALE" 
XUL=O. YUL=25.4 ZUL=Z1.193 
XLR=25.4 YLR=O. 2LR=21.193 
UAX=l. VDN=-1. DLX=.254 NCH=* U.WGS* END 

TTL="PLAN VIEW OF GRATING @ GRATING MIDLEVEL, FULL SCALE" 
XUL=O. YUL=25.4 LUL=20.0025 
XLR=25.4 YLR=O. ZLR=20.0025 
UAX=l. VDN=-1. DLX=.254 NCH=* U.WGS* END 

TTL="PLAN VIEW OF TIMBERS @ TIMBER MIDLEVEL. FULL SCALE" 
XUL=O. YUL=25.4 ZUL=9.2075 
XLR=25.4 YLR=-25.4 ZLR=9.2075 
UAX=l. VDN=-1. DLX=.254 NCH=* U.WGS* END 

TTL="CROSS SECTION OF CENTRAL UNIT, FULL SCALE.Y=9.144" 
XUL=O.O YUL=9.144 LUL=llO. 
XLR=18.288 YLR=9.144 ZLR=-IO. 
UAX=l. WDN=-I. DLX=.254 NCH=* U.WGS* END 

END PLOT 
END DATA 
END 

CAB1 4 
=CSAS25 
CASE EBJ.12 UO.85) 2 2  @ 2.5"/0.0"/0.35"/72.3CM, SQUARE 
27GROUPNDF4 INFHOMEDIUM 

' U(3.85) METAL 
U-235 1 0. 1.8643E-3 END 

1 0. 4.53711-2 END U-238 

' FULL 
H20 

DENSITY 
2 
WATER 
1 . o  

MODERATOR/REFLECTOR 
END 

' FIR TIMBER MODEL 
C 3 0. 1.068021-2 END 
H 3 0. 2.2171311-2 END 
0 3 0. 1.108503-2 END 

' STEEL FOR GRATING, TANK WALLS AND FLOOR 
CARBONSTFEL 4 1.0 END 

' STAINLESS STEEL LINING FOR TANK 
ss304 5 1.0 END 

? 
IC, 
c 



Table A.2 (continued) 

END COMP 
CASE EBJ.12 U(3.85) 22 @ 2.5"/0.0"/0.35"/72.3CM, SQUARE 
READ PARM 
NPG=600 NUB=YES PLT=NO FDN=YES TME=90 TBA=2 
END PARM 
READ G E M  

UNIT 1 
Con=* FIR TIMBER 7.25" X 72" X 7.25" * 
CUBOID 3 1 182.88 0. 18.415 0. 18.415 0. 

UNIT 2 
Con=* WATER GAP 3.5" X 72" X 7.25" BETWEEN TIMBERS * 
CUBOID 2 1 182.88 0. 8.89 0. 18.415 0. 

UNIT 3 
COM=* ARRAY OF TIMBERS 72" X 72" X 7.25" 
ARRAY 1 3.0.0 
REPLICATE 2 1 2RO. 2R0.3175 2RO. 1 
REPLICATE 2 1 4R30.48 2RO. 1 

UNIT 4 
Con=* SECTION OF STEEL GRATING * 
CUBOID 4 1 2.778125 .238125 .396875 -.396875 3.175 2.38125 
CUBOID 2 1 2.778125 .238125 4.524375 -4.524375 3.175 0. 
CUBOID 4 1 3.01625 0 .  4.524375 -4.520375 3.175 0 .  

UNIT 5 
COM=* ARRAY OF STEEL GRATING 
ARRAY 2 3*0.0 
REPLICATE 2 1 4R0.9525 2R0.0 1 
REPLICATE 2 1 4R30.48 2RO. 1 

UNIT 6 
Con=* U(3.85) ROD, H=72.3, SUBMERGED * 
CYLINDER 1 1 1.419903 72.3 0. 
CYLINDER 1 1 2.008046 72.3 0. 
CYLINDER 1 1 2.459344 72.3 0. 
CYLINDER 1 1 2.839806 72.3 0. 
CYLINDER 1 1 3.175000 72.3 0. 
CUBOID 2 1 933.6195 72.3 0. 

UNIT 7 
Con=* WATER CUBOID TO COMPLETE ARRAY 3 
CUBOID 2 1 433.6195 72.3 0. 

UNIT 8 
Con=* U(3.85) ROD, H=3.9, DRY * 
CYLINDER 1 1 1.419903 3.9 0. 
CYLINDER 1 1 2.008046 3.9 0. 
CYLINDER 1 1 2.459344 3.9 0. 
CYLINDER 1 1 2.839806 3.9 0. 
CYLINDER 1 1 3.175000 3.9 0. 
CUBOID 0 1 PP3.6195 3.9 0. 

UNIT 9 
COM=* VOID CUBOID TO COMPLETE ARRAY 4 * 
CUBOID 0 1 433.6195 3.9 0. 

UNIT 10 
Con=* U(3.85) ROD ARRAY, H=72.3. SUBMERGED * 
ARRAY 3 3*0.0 
REPLICATE 2 1 4R73.3425 2RO. 1 
REPLICATE 2 1 41130.48 2RO. 1 

UNIT 1 1  

ARRAY 4 3*0.0 
REPLICATE 0 1 4R73.3425 ZRO. 1 
REPLICATE 0 1 4R30.48 2RO. 1 

CORE 5 1 -121.92 -121.92 0. 
REPLICATE 5 1 5R0.0 0.1905 1 
REPLICATE 4 1 5R0.0 2.54 1 
END GEOM 
R E M  ARRAY 
ARA=l NUX=l NUY=13 NUZ=l 
FILL 1 2 592 1 END FILL 
ARA=2 NUX=6O NUY=IO NUZ=1 
FILL F4 END FILL 
ARA=3 NUX=5 NUY=5 NUZ=1 
FILL 2R6 3R7 20R6 END FILL 
ARA=4 NUX=5 NUY=5 NUZ=l 
FILL 2R8 3R9 20R8 END FILL 
gb1=5 
ARA=5 NUX-1 NUY=l NUZ=4 
FILL 3 5 10 1 1  END FILL 
END ARRAY 
READ START 
n5t=1 
XSM=-18.0975 XSP=18.0975 
YSM=-18.0975 YSP=18.0975 

END START 
R E M  PLOT 

TTL="PLAN VIEW 1/6 SCALE OF CORE, Z=MIDLEVEL OF A"ULI/INSERTS" 
XUL=-91.44 YUL=91.44 Z W ~ 5 9 . 6 9  
XLR=91.44 YLR=-91.44 ZLR=59.69 
UAX=l. VDN=-1. DLX=1.524 NCH=* U.WGS* END 

TTL="PLAN VIEW OF ARRAY, FULL SCALE" 
XUL=-18.0975 YUL=18.0975 ZUL=59.69 
XLR=18.0975 YLR=-18.0975 ZLk59.69 
UAX=l. VDN=-1. DLX=.254 NCH=* U.WGS* END 

TTL="PLAN VIEW 1/6 SCALE OF CORE, Z=MIDLEVEL OF GRATING" 
XUL=-91.44 YUL=91.44 ZUL=20.0025 
XLR=91.44 YLR=-91.44 ZLR=20.0025 
UAX=l. VDN=-1. DLX=1.524 NCH=* U.WGS* END 

TTL="PLAN VIEW 1/6 SCALE OF CORE, Z=MIDLEVEL OF FIR TIMBERS" 
XUL=-91.44 YUL=91.44 ZUL=9.2075 
XLR=91.44 YLR=-91.44 ZLR=9.2075 
UAX=l. VDN=-1. DLX=1.524 NCH=* U.WGS* END 

TTL="PLAN VIEW 1/10 SCALE OF MOCKUP, Z=MIDLEVEL OF U UNITS" 
XUL=-135. YUL=135. ZUL=59.69 
XLR=135. YLR=-135. ZLR=59.69 
UAX=l. VDN=-1. DLX=2.54 NCH=* U.WGS* END 

TTL='PLAN VIEW 2X SCALE OF SINGLE U UNIT, Z=MIDLEVEL OF UNIT" 
XUL=-3.6195 YUL=3.6195 ZUL=59.69 
XLR=3.6195 YLR=-3.6195 ZLR359.69 
UAX=l. VDN=-1. DLX=0.127 NCH=* U.WGS* END 

con=* ARRAY OF 22 ~(3.85) RODS, ~=3.9, DRY * 

zsn=21.59 zsp=93.89 

? 
W 
h) 



Table A.2 (continued) 

TTL="CROSS SECTION OF CORE 1/6 SCALE,Y=O.O" 
XUL=-91.44 YUL=O.O ZUL=110. 
XLR=91.44 YLR=O.O ZLR=-10. 
UAX=l. WDN=-1. DLX=1.524 NCH=* U.WGS* END 

TTL="CROSS SECTION OF MOCKUP 1/10 SCALE,Y=O.O" 
XUL=-135. YUL=O.O ZUL=125. 
XLR=135. YLR=O.O ZLR=-10. 
UAX=l. WDN=-1. DLX=2.54 NCH=* U.WGS* END 

TTL="CROSS SECTION OF GRATING/FIR TIMBERS, FULL SCALE" 
XUL=O. YUL=O. ZUL=24.13 
XLR=25.4 YLR=O. ZLR=-3.O 
UAX=l. WDN=-1. DLX=.254 NCH=* U.WGS* END 

TTL="PLAN VIEW OF GRATING THRU TIEBARS, FULL SCALE" 
XUL=O. YUL=25.4 ZUL=21.133 
XLR=25.4 YLR=O. ZLR=21.193 
UAX=l. VDN=-1. DLX=.254 NCH=* U.WGS* END 

TTL="PLAN VIEW OF GRATING @ GRATING MIDLEVEL, FULL SCALE" 
XUL=O. YUk25.4 ZUL=20.0025 
XLR=25.9 YLR=O. ZLR=20.0025 
UAX=l. VDN=-1. DLX=.254 NCH=* U.WGS* END 

TTL="PLAN VIEW OF TIMBERS 0 TIMBER MIDLEVEL, FULL SCALE" 
XUL=O. YUL=25.4 ZUL=3.2075- 
XLR=25.4 YLR=-25.4 ZLR=9.2075 
UAX=l. VDN=-1. DLX=.254 NCH=* 

TTL="CROSS SECTION OF CENTRAL 
XUL=-3.6195 YUL=O.O CUL=110. 
XLR=3.6195 YLR=O.O ZLR=-10. 
UAX=l. WDN=-1. DLX=.127 NCH=* 

END PLOT 
END DATA 
END 

U.WGS* END 

UNIT, 2XL SCALE,Y=O.O" 

U.WGS* END 

CAB1 5 
=CSAS25 
CASE EBJ.13 U(3.85) 15 @ 2.5"/0.0"/0.75'/69.8CM, SQUARE 
27GROUPNDF4 INFHOMMEDIUn 

' U(3.85) METAL 
U-235 1 0. 1.8643E-3 END 
U-238 1 0. 4.53711-2 END 

' FULL DENSITY WATER MODERATOR/REFLECTOR 
H20 2 1.0 END 

' FIR TIMBER MODEL 
C . 3 0. 1.06802E-2 END 
H 3 0. 2.21713E-2 END 
0 3 0. 1.1085OE-2 END 

STEEL FOR GRATING, TANK WALLS AND FLOOR 
CARBONSTLEL 4 1.0 END 

' STAINLESS STEEL LINING FOR TANK 
ss304 5 1.0 END 

END COMP 
CASE 1185.13 U(3.85) 15 @ 2.5"/0.0"/0.75"/64.8CM, SQUARE 
READ P M  
NPG=BOO NUB=YES PLT=NO FDN=YES TME=30 TBA=2 
END P M  
READ GEOM 

UNIT 1 
Con=* FIR TIMBER 7.25" X 72" X 7.25" 
CUBOID 3 1 182.88 0. 18.415 0 .  18.415 0 .  

UNIT 2 
Con=* WATER GAP 3 . 5 "  X 72" X 7.25" BETWEEN TIMBERS * 
CUBOID 2 1 182.88 0. 8.89 0 .  18.415 0 .  

UNIT 3 
Con=* ARRAY OF TIMBERS 72" X 72" X 7.25" 
ARRAY 1 3.0.0 
REPLICATE 2 1 2RO. 2R0.3175 2RO. 1 
REPLICATE 2 1 4R30.48 2RO. 1 

UNIT 4 
COX=* SECTION OF STEEL GRATING * 
CUBOID 4 1 2.778125 .238125 .396875 -.396875 3.175 2.38125 
CUBOID 2 1 2.778125 .238125 4.524375 -4.524375 3.175 0. 
CUBOID 4 1 3.01625 0. 4.524375 -4.524375 3.175 0 .  

UNIT 5 

ARRAY 2 3 r 0 . 0  
REPLICATE 2 1 4R0.9525 2R0.0 1 
REPLICATE 2 1 4R30.48 2RO. 1 

con=* ARRAY OF STEEL GRATING * 

? w w 

UNIT 6 
COM=* U(3.85) ROD, H=64.8, SUBMERGED * 
CYLINDER 1 1 1.419303 64.8 0. 
CYLINDER 1 1 2 . 0 0 8 0 4 6  64.8 0. 
CYLINDER 1 1 2,459394 64.8 0 .  
CYLINDER 1 1 2.833806 64.8 0. 
CYLINDER 1 1 3.175000 64.8 0. 
CUBOID 2 1 434.1275 64.8 0. 



Table A.2 (continued) 

UNIT 7 
COM=* WATER CUBOID TO COHPLETE ARRAY 3 
CUBOID 2 1 434.1275 64.8 0. 

UNIT 8 
COW=* U(3.85) ROD, H=11.4, DRY * 
CYLINDER 1 1 1.419903 11.4 0. 
CYLINDER 1 1 2.008046 11.4 0. 
CYLINDER 1 1 2.459344 11.4 0 .  
CYLINDER 1 1 2.839806 11.4 0. 
CYLINDER 1 1 3.175000 11.4 0. 
CUBOID 0 1 4P4.1275 11.4 0. 

UNIT 9 
COM=* VOID CUBOID TO COMPLETE ARRAY 4 
CUBOID 0 1 434.1275 11.4 0. 

UNIT 10 
Con=* U(3.85) ROD ARRAY, H=64.8, SUBHERGED 
ARRAY 3 3.0.0 
REPLICATE 2 1 4R74.93 ZRO. 1 
REPLICATE 2 1 4130.48 2RO. 1 

UNIT 1 1  
Con=* ARRAY OF 15 RODS, H=11.4. DRY * 
ARRAY 4 3.0.0 
REPLICATE 0 1 4R74.93 2RO. 1 
REPLICATE 0 1 4130.48 ZRO. 1 

CORE 5 1 -121.92 -121.92 0. 
REPLICATE 5 1 5R0.0 0.1905 1 
REPLICATE 4 1 5R0.0 2.54 1 
END GEOH 
READ ARRAY 
ARA=1 NUX=l NUY=l3 NUZ=1 
FILL 1 2 5 0 2  1 END FILL 
ARA=I NUX=6O NUY=20 NUZ=l 
FILL F4 END FILL 
ARA=3 NUX=4 NUY=4 NUZ=l 
FILL 3R6 7 12R6 END FILL 
ARA=4 NUX=4 NUY=4 NUZ=l 
FILL 3R8 9 lZR8 END FILL 
GBL=5 
ARA=5 NUX=1 NUY=l NUZ=4 
FILL 3 5 10 1 1  END FILL 
END ARRAY 
READ START 
NST=l 
XSH=-l6.5 1 XSP=16.5 1 
YSH=-16.51 YSP=l6.51 
ZSH=21.59 ESP=86.39 
END START 
READ PLOT 

TTL="PLAN VIEW 1/6 SCALE OF CORE, Z=HIDLEVEL OF ANNULI/INSERTS" 
XUL=-91.44 YUL=91.44 ZUL=59.69 
XLR=91.44 YLR=-91.44 ZLR=59.69 
UAX=l. VDN=-1. DLX=1.524 NCH=* U.WGS* END 

TTL="PLAN VIEW FULL SCALE OF ARRAY, Z=MIDLEVEL OF UNITS" 
XUL=-16.51 YUL=16.51 ZUL=59.69 
XLR=16.51 YLR=-16.51 ZLR=59.69 
UAX=1. VDN=-1. DLX=.254 NCH=* U.WGS* END 

TTL="PLAN VIEW 1/6 SCALE OF CORE, Z=MIDLEVEL OF GRATING" 
XUL=-91.44 YUL=91.44 ZUL=20.0025 
XLR=91.44 YLR=-91.44 ZLR=20.0025 
UAX=1. VDN=-1. DLX=1.524 NCH=* U.WGS* END 

TTL="PLAN VIEW 1/6 SCALE OF CORE. Z=MIDLEVEL OF FIR TIMBERS" 
XUL=-91.44 YUL=91.44 ZUL=9.2075 
XLRZ91.44 YLR=-91.44 ZLR=9.2075 
UAX=1. VDN=-1. DLX=1.524 NCH=* U.WGS* END 

TTL="PLAN VIEW 1/10 SCALE OF HOCKUP, Z=MIDLEVEL OF U UNITS" 
XUL=-135. YUL=135. ZUL=59.69 
XLR=135. YLR=-135. ZLR=59.69 
UAX=l. VDN=-1. DLX=2.54 NCH=* U.WGS* END 

TTL="PLAN VIEW 2X SCALE OF SINGLE U UNIT, Z=HIDLEVEL OF UNIT" 
XUL=O.O YUL=8.255 ZUL=59.69 
XLR=8.255 YLR=O.O ZLk59.69 
UAX=l. VDN=-1. DLX=O.127 NCH=* U.WGS* END 

TTL="CROSS SECTION OF CORE 1/6 SCALE,Y=4.1275" 
XUL=-91.44 YUL=4.1275 ZUL=110. 
XLR=91.44 YLR=4.1275 ZLR=-10. 
UAX=l. WDN=-l. DLX=1.524 NCH=* U.WGS* END 

TTL="CROSS SECTION OF MOCKUP 1/10 SCALE,Y=4.1275" 
XUL=-135. YUL=4.1275 ZUL=125. 
XLR=135. YLR=4.1275 ZLR=-10. 
UAX=l. WDN=-l. DLX=2.54 NCH=* U.WGS* END 

TTL="CROSS SECTION OF GRATING/FIR TIMBERS, FULL SCALE" 
XUL=O. YUL=O. ZUL=24.13 
XLR=25.4 YLR=O. ZLR=-3.0 
UAX=l. WDN=-1. DLX=.254 NCH=* U.WGS* END 

TTL="PLAN VIEW OF GRATING THRU TIEBARS, FULL SCALE" 
XUL=O. YUL=25.4 ZUL=21.193 
XLR=25.4 YLR=O. ZLR=21.193 
UAX=l. VDN=-1. DLX=.254 NCH=* U.WGS* END 

TTL="PLAN VIEW OF GRATING @ GRATING HIDLEVEL, FULL SCALE" 
XUL=O. YUL=25.4 ZUL=20.0025 
XLR=25.4 YLR=O. ZLR=20.0025 
UAX=l. VDN=-1. DLX=.254 NCH=* U.WGS* END 

TTL="PLAN VIEW OF TIHBERS @ TIHBER HIDLEVEL, FULL SCALE" 
XUL=O. YUL=25.4 ZUL=9.2075 
XLR=25.4 YLR=-25.4 ZLR=9.2075 ~. 
UAX=I. VDN=-1. DLX=.254 NCH=* 

TTL="CROSS SECTION OF CENTRAL 
XUL=O.O YUL=4.1275 ZUL=llO. 
XLR=8.255 YLR=4.1275 ZLR=-10. 
UAX=l. WDN=-1. DLX=.127 NCH=* 

END PLOT 
END DATA 
END 

U.WGS* END 

UNIT, 2X SCALE.Y=4.1275" 

U.WGS* END 

? 
c*) 
P 



Table A.2 (continued) 

CAB1 6 
=CSAS25 
CASE 185.14 U(3.851 23 Q 2.5"/O.0"/1.5On/68.9CH, SQUARE 
27GROUPNDF4 INFHOI¶NEDIUM 

' U(3.85) METAL 
U-235 1 0. 1.86431-3 END 
U-238 1 0. 4.5971E-2 END 

' FULL DENSITY WATER MODERATOR/REFLECTOR 
H20 2 1.0 END 

* FIR TIMBER MODEL 
C 3 0. 1.06802E-2 END 
H 3 0. 2.21713E-2 END 
0 3 0. 1.1085OE-2 END 

' STEEL FOR GRATING, TANK WALLS AND TLOOR 
CARBONSTEEL 4 1.0 END 

' STAINLESS STEEL LINING FOR TANK 
88304 5 1.0 END 

END COHP 
CASE EBJ.14 U(3.851 23 Q 2.5"/0.0"/1.50"/68.9CH, SQUARE 
READ PARH 
NPG=600 NUB=YES PLT=ND FDN=YES TME=90 TBA=2 
END PARn 
READ GEOH 

UNIT 1 
COM=* FIR TIMBER 7.25" X 72" X 7.25" * 
CUBOID 3 1 182.88 0. 18.415 0. 18.415 0. 

UNIT 2 

CUBOID 2 1 182.88 0. 8.89 0. 18.415 0. 

UNIT 3 
Con=* ARRAY 01 TIMBERS 72" X 72" X 7.25" * 
ARRAY 1 3.0.0 
REPLICATE 2 1 2RO. 2R0.3175 ZRO. 1 
REPLICATE 2 1 4R30.48 2RO. 1 

UNIT 4 
Cot¶=* SECTION 01 STEEL GRATING 
CUBOID 4 1 2.778125 .238125 .396875 -.396875 3.175 2.38125 
CUBOID 2 1 2.778125 .238125 4.524375 -4.524375 3.175 0. 
CUBOID 4 1 3.01625 0. 4.524375 -4.524375 3.175 0. 

UNIT 5 
COH=* ARRAY OF STEEL GRATING * 
ARRAY 2 310.0 
REPLICATE 2 1 4R0.9525 2R0.0 1 
REPLICATE 2 1 43130.48 ZRO. 1 

UNIT 6 
COM=* U(3.851 ROD, H=68.9, SUBMERGED * 
CYLIYDER 1 1 1.419903 68.9 0. 
CYLINDER 1 1 2.008046 68.9 0. 
CYLINDER 1 1 2.459344 68.9 0. 
CYLINDER 1 1 2.839806 68.9 0. 
CYLINDER 1 1 3.175000 68.9 0. 
CUBOID 2 1 415.08 68.9 0. 

con=* WATER GAP 3.5" x 72" x 7.25" BETWEEN TIHBERS * 

UNIT 7 
Con-* WATER CUBOID TO COMPLETE ARRAY 3 * 
CUBOID 2 1 415.08 68.9 0 .  

UNIT 8 

CYLINDER 1 1 1.419903 7.3 0 .  
CYLINDER 1 1 2.008046 7.3 0. 
CYLINDER 1 1 2.459344 7.3 0. 
CYLINDER 1 1 2.839806 7.3 0. 
CYLINDER 1 1 3.175000 7.3 0 .  
CUBOID 0 1 435.08 7.3 0 .  

UNIT 9 
Con=* VOID CUBOID TO COMPLETE ARRAY 4 * 
CUBOID 0 1 435.08 7.3 0 .  

UNIT 10 
Con=* U(3.85) ROD ARRAY, H=68.9, SUBMERGED * 
ARRAY 3 3*0.0 
REPLICATE 2 1 4166.04 ZRO. 1 
REPLICATE 2 1 4830.48 2RO. 1 

UNIT 1 1  
Con=* ARRAY OF 22 U(3.85) RODS, H=7.3, DRY 
ARRAY 4 3.0.0 
REPLICATE 0 1 4R66.04 ZRO. 1 
REPLICATE 0 1 4R30.48 2RO. 1 

CORE 5 1 -121.92 -121.92 0 .  
REPLICATE 5 1 5R0.0 0.1905 1 
REPLICATE 4 1 5R0.0 2.54 1 
END GEOM 
R E M  ARRAY 
ARA=l NUX=1 NUY=13 NUZ=1 
FILL 1 2 592 1 END FILL 
ARA=2 NUX=6O NUY=2O NUZ=1 
FILL F4 END FILL 
ARA=3 NUX=5 NUY=5 NUZ=l 
FILL 3R6 2R7 20R6 END FILL 
ARA=4 NUX=5 NUY=5 NUZ=1 
TILL 3R8 2R9 20R8 END FILL 
GBL=5 
ARA=5 NUX=l NUY=l NUZ=4 
FILL 3 5 10 1 1  END FILL 
END ARRAY 
READ START 
NST=1 

con=* ~(3.851 ROD, ~=7.3, DRY * 

xsn=-z5.4 xsp=z5.4 
YSM=-Z~.Q Y S P = ~ S . ~  
zsn=21.59 zsP=go.49 
END START 
READ PLOT 

TTL="PLAN VIEW 1/6 SCALE OF CORE. Z=MIDLEVEL OF ANNULI/INSERTS" 
XUL=-91.44 YUL-91.44 ZUL=59.69 
XLR=91.44 YLR=-91.44 ZLR=59.69 
UAX=l. VDN=-1. DLX=1.524 NCH=* U.WGS* END 

TTL="PLAN VIEW OF ARRAY, FULL SCALE" 
XUL=-25.4 YUL=25.4 ZUL=59.69 
XLR=25.4 YLR=-25.4 ZLR=59.69 
UAX=1. VDN=-1. DLX=.254 NCH=* U.WGS* END 
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Table A.2 (continued) 

TTL='PLAN VIEW 1/6 SCALE OF CORE, Z=MIDLEVEL OF GRATING" 
XUL=-91.44 YUL=91.44 ZUL=20.0025 
XLR=91.44 YLR=-91.44 ZLR=20.0025 
UAXx=l. VDN=-1. DLX=1.524 NCH=* U.WGS8 END 

TTL="PLAN VIEW 1/6 SCALE OF CORE, L=MIDLEVEL OF FIR TIMBERS" 
XUL=-91.44 YUL=91.44 ZUL=9.2075 
XLR=91.44 YLR=-91.44 ZLR=9.2075 
UAX=1. VDN=-l. DLX=1.524 NCH=* U.WGS8 END 

TTL="PLAN VIEW 1/10 SCALE OF MOCKUP, L=MIDLEVEL OF U UNITS" 
XUL=-135. YUL=135. ZUL=59.69 
XLR=135. YLR=-135. ZLR=59.69 
UAX=1. VDN=-1. DLX=2.54 NCH=* U.WGS8 END 

TTL="PLAN VIEW 2X SCALE OF SINGLE U UNIT, Z=MIDLEVEL OF UNIT" 
XUL=-5.08 YUL=5.08 ZUL=59.69 
XLIk5.08 YLR=-5.08 ZLR=59.69 
UAX=1. VDN=-l. DLX=0.127 NCH=* U.WGS8 END 

TTL="CROSS SECTION OF CORE 1/6 SCALE.Y=O.O" 
XUL=-91.44 YUL=O.O ZUL=llO. 
XLR=91.44 YLR=O.O ZLR=-IO. 
UAX=l. WDN=-I. DLX=1.524 NCH=* U.WGS8 END 

TTL="CROSS SECTION OF MOCKUP 1/10 SCALE,Y=O.O" 
XUL=-135. YUL=O.O ZUL=125. 
XLR=135. YLR=O.O ZLR=-10. 
UM=l. WDN=-l. DLX=2.54 NCH=* U.WGS8 END 

TTL="CROSS SECTION OF GRATING/FIR TIMBERS, FULL SCALE" 
XUL=O. YUL=O. ZUL=24.13 
XLR=25.4 YLR=O. ZLR=-3.O 
UAX=l. WDN=-1. DLX=.254 NCH=* U.WGS* END 

TTL="PLAN VIEW OF GRATING THRU TIEBARS. FULL SCALE" 
XUL=O. YUL=25.4 ZUL=21.193 
XLR=25.4 YLR=O. ZLR=Z1.193 
UAX=l. VDN=-1. DLX=.254 NCH=* U.WGS8 END 

TTL="PLAN VIEW OF GRATING 0 GRATING MIDLEVEL, FULL SCALE" 
XUL=O. YUL=25.4 ZUL=20.0025 
XLR=25.4 YLR=O. ZLR=20.0025 
UAX=l. VDN=-l. DLX=.254 NCH=* U.WGS* END 

TTL="PLAN VIEW OF TIMBERS 0 TIMBER MIDLEVEL. FULL SCALE" 
XUL=O. YUL=25.4 ZUL=9.2075 
XLR=25.4 YLR=-25.4 ZLR=9.2075 
UAX=l. VDN=-l. DLX=.254 NCH=* U.WGS* END 

TTL="CROSS SECTION OF CENTRAL UNIT, ZX SCALE,Y=O.O" 
XUL=-5.08 YUL=O.O ZUL=llO. 
XLR=5.08 YLR=O.O ZLR=-10. 
UAX=l. WDN=-I. DLX=.127 NCH=* U.WGS* END 

END PLOT 
END DATA 
END 
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Table A.3. 

CAS04 
=CSAS25 
BRITISH HANDBOOK OF CRITICALITY SAFETY U(1.42)14 C PARAFFIN (CASE 04) 
27GROUPNDF4 INFHOMEDIUM 
UP4 1 0.4903 293 92235 1.4023 92238 98.5977 END 
' NOTE: THE ENRICHMENT GIVEN IN THE REFRENCE IS NOT WEIGHT PERCENT 
PARAFFIN 1 0.4572 END 
END COMP 
BRITISH HANDBOOK OF CRITICALITY SAFETY Ut1.42)F4 C PARAFFIN (CASE 0 4 )  
READ PARM NPG=600 NUB=YES FDN=YES END PARM 
READ GEOPl 
CUBOID 1 1 2346.55 2346.50 ZP61.9 
END GEOM 
END DATA 
END 

Table 3 input data 

CAS 0 5 
=CSASIS 
BRITISH HANDBOOK OF CRITICALITY SAFETY U(1.42)14 C PARAFFIN (CASE 0 5 )  
27GROUPNDP4 INFHOMEDIUM 
UP4 1 0.4903 293 92235 1.4073 92238 98.5977 END 
' NOTE: THE ENRICHMENT GIVEN IN THE REFRENCE IS NOT WEIGHT PERCENT 
PARAFFIN 1 0.4572 END 

BRITISH HANDBOOK OF CRITICALITY SAFETY U(1.42)14 C PARAFFIN (CASE 05) 
READ PARM NPG=6OO NUB=YES FDN=YES END PARM 
READ GEOM 
CUBOID 1 1 2P50.00 2949.95 2P51.55 
END GEOM 
END DATA 
END 

END cow 

CAS D 6 
=CSAS25 
BRITISH HANDBOOK OF CRITICALITY SAFETY U(1.42)14 C PARAFFIN (CASE 06) 
27GROUPNDF4 INFHOMMEDIUM 
UP4 1 0.4903 293 92235 1.9023 92238 98.5977 BND 
' NOTE: THE ENRICHPlENT GIVEN IN THE REFRENCE IS NOT WEIGHT PERCENT 
PARAFFIN 1 0.4572 END 

BRITISH HANDBOOK OF CRITICALITY SAFETY U(1.42)F4 C PARAFFIN (CASE 061 
READ PARM NPG=600 NUB=YES FDN=YES END PARM 
READ GEOPl 
CUBOID 1 1 2365.35 2365.3 2137.1 
END GEOM 
END DATA 
RND 

END c o w  

=CSAS25 
BRITISH HANDBOOK OF CRITICALITY SAFETY U(1.42)14 C PARAFFIN (CASE 06) 
HANSEN-ROACH INFHOI4MEDIUII 
UFU 1 0.4903 293 92235 1.4023 92238 98.5977 END _. 

v NOTE: THE ENRICHMENT GIVEN IN THE REFRENCE IS NOT WEIGHT PERCENT 
PARAFFIN 1 0.4572 END . ...~ 
END COMP 
BRITISH HANDBOOK OF CRITICALITY SAFETY U(1.42)14 C PARAFFIN (CASE 06) 
REAO-PARM 
READ GEOM 
CUBOID 1 1 2365.35 2365.3 2P37.1 
END GEOPl 
END DATA 
END 

NPG=6OO NUB=YES FDN=YES END P A M  

CAS1 1 
=CSAS25 
RAFFETY AND MILHALCLO U(2)?4-1 REFLECTED (CASE 1 1 )  
27GROUPNDF4 INFHOMEDIUM 
U-235 1 0 1.58111-4 END 
U-238 1 0 7.64671-3 END 
H 1 0 3.0664E-2 END 
C 1 0 1.48331-2 END 
P 1 0 3.1219E-2 END 
PARAFFIN 2 1.0 END 
PLEXIGLASS 3 0.318 END 
AL 3 0 . 0 6 2  END 
END conp 
RAFFETY AND MLHALCLO U(Z)F4-1 REFLECTED (CASE 1 1 )  
READ PARM RUN=YES NPG=6OO NUB=YES FDN=YES END PARM 
READ GEOII ~~ ~ .~ 
UNIT 1 
CUBOID 1 1 4378.110 2356.44 
REPLICATE 2 2 583.048 0.0 5 
UNIT 2 
CUBOID 3 1 4328.110 280.0 
REPLICATE 3 2 4a3.048 0.0 3.048 5 
END GEOM 
READ ARRAY 
NUX=l NUY=l NUL=2 
FILL 2 1 END FILL 
END ARRAY 
READ BIAS ID=400 2 6 END BIAS 
END DATA 
END 
=GAS25 
RAFFETY AND MILHALCLO U(21F4-1 REFLECTED (CASE 1 1 )  
HANSEN-ROACH 1NPHOl"lEDIIJM 
U-235 1 0 1.58111-9 END 
U-238 1 0 7.6467E-3 END 
H 1 0 3.0864E-2 END 
C 1 0 1.4839E-2 END 
F 1 0 3.12191-2 END 
PARAFFIN 2 1.0 END 
PLEXIGLASS 3 0.918 END 
AL 3 0.062 END 
END COMP 
RAFFETY AND MLHALCLO U(2)F4-1 REFLECTED (CASE 1 1 )  

UNIT 1 
CUBOID 1 1 4328.110 2356.44 
REPLICATE 2 2 583.048 0.0 5 
UNIT 2 
CUBOID 3 1 9328.110 2 8 0 . 0  
REPLICATE 3 2 483.098 0.0 3.048 5 
END GEOM 
READ ARRAY 
NUX=1 NUY=l NUL=2 
FILL 2 1 END FILL 
END ARRAY 
READ BIAS ID=400 2 6 END BIAS 
READ PLOT TTL='XZ SLICE OF CASE 1 1  SHOWING BIASING REGIONS' 
XUL=-1 YUL=20 LUL=?46 
XLR=88 YLR=20 LLR=-3 
UAX=l WDN=-1 NM=130 NCH='0123456' 
PIC=WTS 
END PLOT 
END DATA 
END 
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Table A 

CAS 1 2 
=CSAS25 
RAFFETY AND MILHALCZO U(2lP4-1 UNREFLECTED (CASE 12) 
27GROUPNDP4 INFHOBlMEDIUM 
U-235 1 0 1.5811E-4 END 
U-238 1 0 7.64671-3 END 
H 1 0 3.08648-2 END 
C 1 0 1.4839E-2 END 
F 1 0 3.12198-2 END 

RAPPETY AND MALHALCZO U(2)F4-1 UNREFLECTED (CASE121 
READ PARM NPG=BOO NUB=YES FDN=YES END PARM 
READ GEOM 
CUBOID 1 1 35.735 -35.735 35.735 -35.735 07.07 -47.07 
END GEOM 
END DATA 
END 
=CSAS25 
RAFFETY AND MILHALCZO U(2)14-1 UNREFLECTED (CASE 12) 
HANSEN-ROACH INFHOHMEDIUM 
U-235 1 0 1.58111-4 END 
U-238 1 0 7.64671-3 END 
H 1 0 3.0864E-2 END 
C 1 0 1.48391-2 END 
F 1 0 3.12191-2 END 
END COMP 
RAFFETY AND MLHALCZO U(2)F4-1 UNREFLECTED (CASE12) 
READ PARM NPG=BOO NUB=YES FDN=YES END PARM 
READ GEOM 
CUBOID 1 1 35.735 -35.735 35.735 -35.735 47.07 -47.07 
END GBOM 
END DATA 
END 

END com 

CAS 1 3 
=CSAS25 
RAFFETY AND MILXALCZO U(2)10-2 REFLECTED (CASE 13) NO BIASING 
27GROUPNDF4 INFHOHMEDIUII 
U-235 1 0 1.33031-4 END 
U-238 1 0 6.937OE-3 END 
H 1 0 3.30971-2 END 
C 1 0 1.87971-2 END 
F 1 0 2.62801-2 END 
PARAFFIN 2 1.0 END 
PLEXIGLASS 3 0.918 END 
AL 3 0.062 END 

RAPFETY AND MLHALCZO U(2lF4-2 REFLECTED (CASE 13) NO BIASING 
READ PARM RUN=YES NPG=600 NUB=YES FDN=YKS END PARM 
READ GEOM 
UNIT 1 
CUBOID 1 1 4325.555 2P36.935 
REPLICATE 2 2 583.048 0.0 5 
UNIT 2 
CUBOID 3 1 4325.555 280.0 
REPLICATE 3 2 483.048 0.0 3.048 5 
END GEOM 
READ ARRAY 
NUX=l NUY=1 NUZ=2 
FILL 2 1 END FILL 
END ARRAY 
' READ BIAS ID=400 2 6 END BIAS 
END DATA 
END 

END conp 

. 3  (continued) 

=CSAS25 
RAFFETY AND MILHALCZO U(2)F4-2 REFLECTED (CASE 13) NO BIASING 
HANSEN-ROACH INPHOBlMEDIUM 
U-235 1 0 1.3303E-4 END 
U-238 1 0 6.43701-3 END 
H 1 0 3.9097s-2 END 
C 1 0 1.8797E-2 END 
F 1 0 2.62801-2 END 
PARAFFIN 2 1.0 END 
PLEXIGLASS 3 0.918 END 
AL 3 0 . 0 6 2  END 

RAPFETY AND MLHALCZO U(2)F4-2 REFLECTED (CASE 13) NO BIASING 
READ PARM RUN=YES PLT=NO NPG=6OO NUB=YES FDN=YES END PARM 
READ GEOM 
UNIT 1 
CUBOID 1 1 9325.555 2136.935 
REPLICATE 2 2 583.048 0 . 0  5 
UNIT 2 
CUBOID 3 1 9125.555 2*0.0 
REPLICATE 3 2 483.048 0.0 3.048 5 
END GEOI4 
READ ARRAY 
NUX=l NUY=l NUZ=2 
FILL 2 1 END FILL 
END ARRAY 
' READ BIAS ID=400 2 6 END BIAS 
READ PLOT TTL='XZ SLICE OF CASE 13 SHOWING BIASING REGIONS' 
XUL=-1 YUL=ZO ZUL=106 
XLR=83 YLR=2O ZLR=-3 
UAX=l WDN=-1 NAX=130 NCH='0123456' 
PIC=WTS 
END PLOT 
END DATA 
END 

END conp 
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Table A.3 (continued) 

CAS 1 4 
=CSAS25 

27GROUPNDF4 INFHOIMEDIUII 
U-235 1 0 1.33031-9 END 
U-238 1 0 6.437OE-3 END 
H 1 0 3.90976-2 END 
C 1 0 1.8797s-2 END 
I 1 0 2.62803-2 END 
END conp 
RAFFETY AND MLllALCZO U(2)F9-2 UNREILICTED (CASE 14) 
READ PARM NPG=600 NUB=YES FDN=YES END PARH 
READ GBOM 
CUBOID 1 1 28.11 -28.11 28.11 -28.11 61.235 -61.235 
END GEOM 

RAFFETY AND n z L w c z o  u(2)m-z UNREFLECTED (CASE 14) 

END DATA 
END 
=CSASZS 
RAFFETY AND MILHALCZO U(2)14-2 UNREILICTED (CASE 14) 
HANSEN-ROACH INFHOI¶NEDIUM 
U-235 1 0 1.3303E-4 END 
U-238 1 0 6.93701-3 END 
H 1 0 3.90971-2 END 
C 1 0 1.87971-2 END 
F 1 0 2.628OE-2 END 
END COMP 
RAFFETY AND XALllALCZO U(ZlF4-2 UNRBFLECTED (CASE 14) 
READ PARM NPG=6OO NUB=YES FDN=YBS END PARH 
READ GEOM 
CUBOID 1 1 28.11 -28.11 28.11 -28.11 61.235 -61.235 
END GEOM 
END DATA 
END 

CAS1 5 
=CSAS25 
RAFFETY AND MALHALCZO U(2lF4-3 REFLECTED (CASE 151 
27GROUPNDF4 INFHOMMEDIIRI 
U-235 1 0 1.1191s-4 END 
U-238 1 0 5.41521-3 END 
H 1 0 4.5471s-2 END 
C 1 0 2.18611-1 END 
F 1 0 2.21091-2 END 
PARAFFIN 2 1 . O  END 
PLEXIGLASS 3 0.918 END 
AL 3 0.062 BND 

RAIFETY AND XALHALCZO U(2)F4-3 REFLECTED (CASE 151 
READ P,ARH RUN=YES NPG=6OO NUB=YES FDN=YES END 0- 
READ GEOM 
UNIT 1 
CUBOID 1 1 4326.835 2327.195 
REPLICATE 2 2 583.098 0 . 0  5 
UNIT 2 
CUBOID 3 1 4P26.835 210.0 
REPLICATE 3 2 483.048 0.0 3.048 5 
END GEOM 
READ ARRAY 
NUX=l NUY=1 NUZ=2 
FILL 2 1 END FILL 
END ARRAY 

END conp 

READ BIAS ID=400 2 6 END BIAS 
END DATA 
END 
=CSAS25 
RAFFETY AND MILHALCZO U(2)14-3 REFLECTED (CASE 15) 
"SEN-ROACH INFEOIMEDIUM 
U-235 1 0 1.11913-4 END 
U-238 1 0 5.4152E-3 END 

1 0 4.54721-2 END H 
1 0 2.18611-2 END C 

F 1 0 2.210911-2 END 
PARAFFIN 2 1.0 END 
PLEXIGLASS 3 0.918 END 

3 0.062 END AL 
END COMP 
RAFFETY AND MLHALCZO U(ZIF4-3 REFLECTED (CASE 151 
READ PARH RUN=YES PLT=NO NPG=600 NUB=YES FDN=YES END PARH 
READ GEOM 
UNIT 1 
CUBOID 1 1 9326.835 2327.145 
REPLICATE 2 2 553.048 0.0 5 
UNIT 2 
CUBOID 3 1 4326.835 280.0 
REPLICATE 3 2 983.098 0.0 3.048 5 
END GEOM 
READ ARRAY 
NUX=l NUY=l NUZ=2 
FILL 2 1 END FILL 
END ARRAY 
READ BIAS ID=400 2 6 END BIAS 
READ PLOT TTL='XZ SLICE OF CASE 15 SHOWING BIASING REGIONS' 
XUL=-1 YUL=20 ZUL=86 
XLR=86 YLR=20 ZLR=-3 
UAX=1 WDN=-l NAX=130 NCH='0123456' 
PIC=WTS 
END PLOT 
END DATA 
END 
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Table A.3 (continued) 

CAS 16 
=CSAS25 
RAFFETY AND MILHALCZO U(Z)F4-4 REFLECTED (CASE 16) 
27GROUPNDP4 INFHOIQ¶EDIUI( 
U-235 1 0 0.99241-4 END 
U-238 1 0 4.79983-3 END 
H 1 0 4.92123-2 END 
C 1 0 2.36603-2 END 
F 1 0 1.95963-2 END 
PARAFFIN 2 1.0 END 
PLEXIGLASS 3 0.918 END 
AI 3 0.062 END 
END COMP 
RAFFETY AND MLHALCZO U(2)F4-4 REFLECTED (CASE 16) 
READ PARM RUN=YES NPG=6OO NUB=YES FDN=YES END PARn 
READ GROW 
UNIT 1 
CUBOID 1 1 4P23.000 2P48.285 
REPLICATE 2 2 5r3.048 0.0 5 
UNIT 2 
CUBOID 3 1 4323.000 280.0 
REPLICATE 3 2 483.048 0.0 3.048 5 
END GEOM 
READ ARRAY 
NUX=l NUY=l NUZ=2 
FILL 2 1 END FILL 
END ARRAY 
R E M  BIAS ID2400 2 6 END BIAS 
END DATA 
END 
=CSAS25 

HANSEN-ROACH INFHOIQ¶EDIUII 
U-235 1 0 0.9924E-4 END 
U-238 1 0 9.79981-3 END 
H 1 0 4.92121-2 END 
C 1 0 2.36601-2 END 
F 1 0 1.95961-2 END 
PARAFFIN 2 1 . O  END 
PLEXIGLASS 3 0.918 END 
AL 3 0 .062  END 

RAFFETY AND MLHALCZO U(2)F4-4 REFLECTED (CASE 16) 
READ PARM RUN=YES PLT=NO NPG=6OO NUB=YES FDN=YES END P A M  
READ GEOM 
UNIT 1 
CUBOID 1 1 4P23.000 2348.285 
REPLICATE 2 2 583.048 0.0 5 
UNIT 2 
CUBOID 3 1 4P23.000 280.0 
REPLICATE 3, 2 4*3.048 0.0 3.048 5 
END GEOM 
READ ARRAY 
NUX=1 NUY=1 NUZ=2 
FILL 2 1 END FILL 
END ARRAY 

RAFFETY AND nILmLczo u ( 2 ) m - a  REFLECTED (CASE 16) 

END conp 

READ BIAS ID=400 2 6 END BIAS 
READ PLOT TTL='XZ SLICE OF CASE 16 SHOWING BIASING REGIONS' 
XUL=-1 YUL=20 ZUL=129 
XLR=79 YLR=ZO ZLR=-3 
UAX=l WDN=-1 NAX=130 NCH='0123456' 
PIC=WTS 
END PLOT 
END DATA 
END 

CAS1 7 
=CSAS25 
RAFFETY AND MILHALCZO U(2)F4-5 REFLECTED (CASE 17) 
27GROUPNDF4 INFHOIQ¶EDIUI( 
U-235 1 0 0.8667E-4 END 
U-238 1 0 9.19411-3 END 
H 1 0 5.3187E-2 END 
C 1 0 2.557OE-2 END 
F 1 0 1.7123E-2 END 
POLYETHYLENE 2 1.0 END 
PLEXIGLASS 3 0.918 END 
AL 3 0.062 END 

RAFPETY AND MLHALCZO U(Z)P4-5 REFLECTED (CASE 17) 
READ PARM RUN=YES NPG=600 NUB=YES FDN=YES END PARn 
R E M  GEOH 
UNIT 1 
CUBOID 1 1 2328.160 2330.645 2327.040 
REPLICATE 2 2 583.048 0.0 5 
UNIT 2 
CUBOID 3 1 2328.160 2330.645 280.0 
REPLICATE 3 2 4*3.048 0.0 3.048 5 
END GEOM 
READ ARRAY 
NUX=l NUY=l NU3=2 
FILL 2 1 END FILL 
END ARRAY 
READ BIAS ID=400 2 6 END BIAS 
END DATA 
END 
=CSAS 2 5 
RAFFETY AND MILHALCZO U(ZIF4-5 REFLECTED (CASE 17) 
HANSEN-ROACH INFHOIQ¶EDILlM 
U-235 1 0 0.86671-4 END 
U-238 1 0 4.19918-3 END 
H 1 0 5.31878-2 END 
C 1 0 2.557OE-2 END 
P 1 0 1.7123E-2 END 
POLYETHYLENE 2 1.0 END 
PLEXIGLASS 3 0.918 END 

3 0.062 END AL 

RAPFETY AND MLHALCZO U(2)F4-5 REFLECTED (CASE 17) 
READ PARn RUN=YES PLT=NO NPG=6OO NUB=YES FDN=YES END PARn 
READ GEOH 
UNIT 1 
CUBOID 1 1 2378.160 7330.645 2377.040 
REPLICATE 2 2 5r3.048 0.0 5 
UNIT 2 
CUBOID 3 1 2328.160 2330.645 2.0.0 
REPLICATE 3 2 4r3.048 0.0 3.048 5 
END GEOH 
R E M  ARRAY 
NUX=1 NUY=l NUZ=2 
FILL 2 1 END FILL 
END ARRAY 
R E M  BIAS ID=400 2 6 END BIAS 
READ PLOT TTL='XZ SLICE OF CASE 17 SHOWING BIASING REGIONS' 
XUL=-1 YUL=20 ZUL=86 
XLR=89 YLR=20 ZLR=-3 
UAX=l WDN=-1 NAX=130 NCH='0123456' 
PIC=WTS 
END PLOT 
END DATA 
END 

END c o m  

END c o w  
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Table A.3 (continued) 

CAS20 
=CSAS 2 5 
RAFFETY AND IILHALCZO U(2)F4-6 UNREFLECTED (CASE 20) 
27GROUPNDP4 1NFHOI"tEDIUM 
U-235 1 0 0.62321-4 END 
U-238 1 0 3.01001-3 END 
H 1 0 6.05571-2 END 
C 1 0 2.91198-2 END 
P 1 0 1.2309E-2 END 
END c o w  
RAFFETY AND HALHALCXO UlZIF4-6 UNRKFLECTED (CASEZO) 
READ PARM NPG=6OO NUB=YES FDN=YES END PARH 
READ GEOM 
CUBOID 1 1 40.725 -40.725 43.35 -43.35 44.110 -44.110 
END GEOM 
KND DATA 
END 
=CSAS25 
RAFFETY AND MILHALCXO U(2)F4-6 UNREFLECTED (CASE 20) 
HANSEN-ROACH 1NFHOI"tEDIUM 
U-235 1 0 0.6232E-4 END 
U-238 1 0 3.01OOE-3 END 
H 1 0 6.0557E-2 END 
C 1 0 2.9114E-2 END 
F 1 0 1.2309E-2 END 

RAPPETY AND MLHALCLO U(2114-6 UNREFLKCTED lCASE20) 
READ PARM NPG=SOO NUB=YES FDN=YES END PARM 
READ GIOM 
CUBOID 1 1 40.725 -40.725 43.35 -43.35 44.110 -44.110 
END GEOM 
END DATA 
END 

END c o w  

CAS21 
=CSAS25 
RAFFETY AND MILHALCXO UO)F4-1 REFLECTED (CASE 211 NO BIAS 
27GROUPNDlr4 1NFXOI"tEDIWM 
U-235 1 0 2.3494s-9 END 
U-238 1 0 7.499911-3 END 
H 1 D 3.1341E-2 END 
C 1 0 1.5067E-2 END 
F , 1 0 3.09393-2 END 
PARAFFIN 2 1.0 END 
PLEXIGLASS 3 0.918 END 
AL 3 0.062 END 

RAPFETY AND MILHALCZO UO)F4-1 REFLECTED (CASK 21) NO BIAS 
READ PARM RUN=YES NPC=6OO NUB=YES FDN=YES END PARH 
READ GEOM 
UNIT 1 
CUBOID 1 1 2325.57 7325.57 2325.635 
REPLICATE 2 2 553.048 0.0 5 
UNIT 2 
CUBOID 3 1 2125.57 2325.57 2 r 0 . 0  
REPLICATE 3 2 4r3.048 0.0 3.048 5 
END GEOM 
RKAD ARRAY 
NUX=l NUY=l NUX=2 

KND conp 

=CSAS25 
RAPPETY AND MILHALCZO Ul3)F4-1 REFLECTKD (CASE 21) NO BIAS 
HANSEN-ROACH INPHO~EDIUII 
U-235 1 0 2.34993-4 END 
U-238 1 0 7.4999E-3 END 
H 1 0 3.1341E-2 END 
C 1 0 1.5067E-2 END 
P 1 0 3.0939E-2 END 
PARAFFIN 2 1.0 END 
PLEXIGLASS 3 0.918 END 
AL 3 0 . 0 6 2  END 

RAFFETY AND MILHALCXO UO)F4-1 REFLECTED (CASE 21) NO BIAS 
READ PARM RUN=YES PLT=NO NPG=6OO NUB=YES lrDN=YES END PARI(. 
READ GEOM 
UNIT 1 
CUBOID 1 1 2325.57 2325.57 2325.635 
REPLICATE 2 2 5*3.048 0.0 5 
UNIT 2 
CUBOID 3 1 2325.57 2P25.57 2*0.0 
REPLICATE 3 2 4*3.048 0.0 3.048 5 
END GEOM 
READ ARRAY 
NUX=l NUY=1 NUZ=2 
FILL 2 1 END FILL 
END ARRAY 
' READ BIAS ID=400 2 6 END BIAS 
READ PLOT TTL='XZ SLICE OF CASE 21 SHOWING BIASING REGIONS' 
XUL=-1 YUL=20 XUL=83 
XLR=83 YLR=20 XLR=-3 
UAX=l WDN=-1 NAX=130 NCH='0123456' 
PIC=WTS 
END PLOT 
END DATA 
END 

END conp 

? 
P 
h) 

FILL 2 1 END FILL 
END ARRAY 
' READ BIAS ID=400 2 6 END BIAS 
END DATA 
IND 



Table A.3 (continued) 

CAS23 
=CSAS25 
RAIIETY AND MILHALCZO U(3)F4-1 RE?LECTED (CASE 23) 
27GROUPNDF4 INIHOI4I4EDIUn 
U-235 1 0 2.3494E-4 END 
U-238 1 0 7.4999E-3 END 
H 1 0 3.1341E-2 END 
C 1 0 1.5067E-2 END 
F 1 0 3.0939E-2 END 
PARAFFIN 2 1.0 END 
PLEXIGLASS 3 0.918 END 
AL 3 0.062 END 
END COMP 
RAIFETY AND MLHALCZO U(3)?4-1 REFLECTED (CASE 23) 
READ PARH RUN=YES NPG=600 NUB=YES FDN=YES END PARH 
READ GEOM 
UNIT 1 
CUBOID 1 1 2P23.010 ZP23.010 2333.785 
REPLICATE 2 2 583.048 0.0 5 
UNIT 2 
CUBOID 3 1 2P23.010 2P23.010 2rO.O 
REPLICATE 3 2 483.048 0.0 3.048 5 
END GEOM 
READ ARRAY 
NUX=l NUY=l NUL=2 
?ILL 2 1 END FILL 
END ARRAY 
READ BIAS ID=400 2 6 END BIAS 
END DATA 
END 
=CSAS25 
RA??ETY AND MILHALCZO U(3)?4-1 REFLECTED (CASE 23) 
HANSEN-ROACH INIHOMEDIUM 
U-235 1 0 2.34941-4 END 
U-238 1 0 7.4999E-3 END 
H 1 0 3.1341E-2 END 
C 1 0 1.5067E-2 END 
? 1 0 3.0939E-2 END 
PARAWIN 2 1.0 END 
PLEXIGLASS 3 0.918 END 
AL 3 0 . 0 6 2  END 
END COMP 
RAFMTY AND MLHALCZO U(3)F4-1 RE?LECTED (CASE 23) 
READ PARH RUN=YES PLT=NO NPG=600 NUB=YES ?DN=YES BND PARH 
READ 61021 
UNIT 1 
CUBOID 1 1 2P23.010 ZP23.010 2333.785 
REPLICATE 2 2 583.048 0.0 5 
UNIT 2 
CUBOID 3 1 2323.010 ZP23.010 280.0 
REPLICATE 3. 2 483.048 0.0 3.048 5 
END GEOM 
READ ARRAY 
NUX=1 NUY=l NUL=2 
FILL 2 1 END ?ILL 
END ARRAY 
READ BIAS ID=400 2 6 END BIAS 
READ PLOT TTL='XL SLICE OF CASE 23 SHOWING BIASING REGIONS' 
XUL=-1 YUL=ZO ZUL=99 
XLR=79 YLR=2O ZLR=-3 
UAX=l WDN=-1 NAX=130 NCH='0123456' 
PIC=WTS 
END PLOT 
END DATA 
END 

CAS22 
=CSAS25 
RAFPETY AND MILHALCZO U(3)F4-1 REFLECTED (CASE 22) 
27GROUPND?4 INFHOMEDIUM 
U-235 1 0 2.3494E-4 END 
U-238 1 0 7.49991-3 END 
H 1 0 3.1341E-2 END 
C 1 0 1.5067E-2 END 
? 1 0 3.09391-2 END 
PARAIIIN 2 1.0 END 
PLEXIGLASS 3 0.918 END 
AL 3 0.062 END 
END COMP 
RAWETY AND MLHALCZO U(3)14-1 REFLECTED (CASE 22) 
READ PARH RUN=YES NPG=6OO NUB=YES FDN=YES END PARH 
READ GEOM 
UNIT 1 
CUBOID 1 1 2P21.735 ZP21.735 2343.1950 
REPLICATE 2 2 583.048 0.0 5 
UNIT 2 
CUBOID 3 1 2321.735 ZP21.735 2+0.0 
REPLICATE 3 2 483.048 0.0 3.048 5 
END GEON 
READ ARRAY 
NUX=1 NUY=l NUZ=Z 
PILL 2 1 END ?ILL 
END ARRAY 
READ BIAS ID=400 2 6 END BIAS 
END DATA 
END 
=CSAS25 
RAWETY AND MILHALCZO U(3114-1 REFLECTED (CASE 22) 
HANSEN-ROACH INFHOMEDIUM 
U-235 1 0 2.3494B-4 END 
U-238 1 0 7.4999E-3 END 
H 1 0 3.1341E-2 END 
C 1 0 1.5067E-2 END 
F 1 0 3.09391-2 END 
PARAWIN 2 1.0 END 
PLEXIGLASS 3 0.918 END 
AL 3 0 . 0 6 2  END 
END COMP 
RAWETY AND HALHALCZO U(3)?4-1 RErLECTED (CASE 22) 
R E M  PARH RUN=YES PLT=NO NPG=6OO NUB=YES ?DN=YES END PARH 
READ GEOM 
UNIT 1 
CUBOID 1 1 2P21.735 2P21.735 2343.1950 
REPLICATE 2 2 583.048 0.0 5 
UNIT 2 
CUBOID 3 1 2321.735 2P21.735 2.0.0 
REPLICATE 3 2 4.3.048 0.0 3.048 5 
END GEOM 
READ ARRAY 
NUX=1 NUY=1 NUZ=2 
FILL 2 1 END ?ILL 
END ARRAY 
READ BIAS ID=400 2 6 END BIAS 
READ PLOT TTL='XZ SLICE 01 CASE 22 SHOWING BIASING REGIONS' 
XUL=-1 YUL=20 ZUL=129 
XLR=79 YLR=20 ZLR=-3 
UAX=l WDN=-1 NAX=130 NCH='0123456' 
PIC=WTS 
END PLOT 
END DATA 
END 
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Table A.3 (continued) 
CAS26 
=GAS25 
RAFFETY AND MILHALCCO U(3)14-1 UNREFLECTED (CASE 26) 
27GROUPNDF4 INFHOMEDIUM 
U-235 1 0 2.34948-4 END 
U-238 1 0 7.4999E-3 END 
H 1 0 3.13413-2 END 
C 1 0 1.50671-2 END 
? 1 0 3.0939E-2 END 
END COMP 
RAPFETY AND MALHALCZO U(3)14-1 UNREFLECTED (CASE 26) 
READ PARM NPG=600 NUB=YES FDN=YES END PARM 
READ GEOM 
CUBOID 1 1 28.235 -28.235 28.235 -28.235 43.32 -43.32 
END GEOM 
END DATA 
END 
=CSAS25 
RAFPETY AND MILHALCZO U(3)F4-1 UNREFLECTED (CASE 26) 
XANSEN-ROACH INPHOMEDIUM 
U-235 1 0 2.34943-4 END 
U-238 1 0 7.99991-3 END 
H 1 0 3.1341E-2 END 
C 1 0 1.5067E-2 END 
I 1 0 3.09393-2 END 
END COMP 
RAFFETY AND MALHALCCO U(3)P4-1 UNREFLECTED (CASE 26) 
READ PARH NPG=6OO NUB=YES FDN=YES END PARM 
READ GEOM 
CUBOID 1 1 28.235 -28.235 28.235 -28.235 43.32 -43.32 
END GEOM 
END DATA 
END 

CAS27 
=CSAS25 
RAFFBTY AND MILHALCZO U(3)PO-1 UNREFLECTED (CASE 27) 
27GROUPNDF4 INFHOMEDIWM 
U-235 1 0 2.3494E-4 END 
U-238 1 0 7.4999E-3 END 
H 1 0 3.1341E-2 END 
C 1 0 1.50671-1 END 
P 1 0 3.0939E-2 END 
END COMP 
RAFFETY AND MLHALCZO U(3)14-1 UNREFLECTED (CASE 27) 
READ PARM NPG=6OO NUB=YES FDN=YES END PARM 
READ GEOM 
CUBOID 1 1 28.125 -28.125 30.68 -30.68 37.19 -37.19 
END GEOM 
END DATA 
END 
=CSAS25 
RAPFETY AND MILHALCZO U(3bP4-1 UNREFLECTED (CASE 27) 
HANSEN-ROACH INFHO~EDIUM 
U-235 1 0 2.39941-4 END 
U-238 1 0 7.4999E-3 END 
H 1 0 3.1341s-2 END 
C 1 0 1.50671-2 END 
F 1 0 3.09391-2 END 
END CoilP 

RAFlETY AND MALHALCCO U(3)Fq-l UNREFLECTED (CASE 27) 
READ PARM NPG=6OO NUB=YES FDN=YES END PARH 
READ GLOB 
CUBOID 1 1 28.125 -28.125 30.68 -30.68 37.19 -37.19 
END GEOM 
END DATA 
END 

CAS28 
=CSAS25 
RAFFETY AND MILHALCZO U(3)F4-1 UNREFLECTED (CASE 28) 
27GROUPNDF4 INFHOMEDIUM 
U-235 1 0 2.34991-4 END 
U-238 1 0 7.4999E-3 END 
H 1 0 3.1341E-2 END 
C 1 0 1.50673-2 END 
F 1 0 3.0939E-2 END 
END COMP 
RAFPETY AND MALHALCZO U(3)F4-1 UNREFLECTED (CASE 28) 
READ PARM NPG=6OO NUB=YES FDN=YES END PARM 
READ GEOM 
CUBOID 1 1 30.7 -30.7 30.7 -30.7 33.00 -33.00 
END GEOM 
END DATA 
END 
=CSAS25 
RAPPETY AND MILHALCZO U(3)Fq-l UNREFLECTED (CASE 28) 
HANSEN-ROACH INFHOMEDIUM 
U-235 1 0 2.3494E-4 END 
U-238 1 0 7.4999E-3 END 
H 1 0 3.1341E-2 END 
C 1 0 1.50671-2 END 
F 1 0 3.0939E-2 END 
END COMP 
RAFFETY AND MALHALCZO U(3)?4-1 UNREFLECTED (CASE 28) 
READ PARH NPG=600 NUB=YES FDN=YES END PARIl 
READ GEOM 
CUBOID 1 1 30.7 -30.7 30.7 -30.7 33.00 -33.00 
IND GEOM 
END DATA 
END 



Table A.3 (continued) 

CAS29 
=CSAS25 
RAFFKTY AND HILHALCZO U(3)14-2 RKFLKCTKD (CAS29) 
27GROUPNDP4 INPHOHHKDIUM 
U-235 1 0 1.6709K-4 END 
U-238 1 0 5.33558-3 END 
H 1 0 4.62621-2 END 
C 1 0 2.22411-2 END 
F 1 0 2.2011K-2 END 
POLYKTHYLENK 2 1.0 KND 
PLKXIGLASS 3 0.918 END 
AL 3 0 . 0 6 2  END ~~~ 

END c o w  
RAFFKTY AND MLHALCZO U(3)P4-2 RLFLKCTKD (CAS29) 
RKAD PARM RUN=YKS NPG=COO NUB=YKS FDN=YKS KND PARM 
READ GEOM 
UNIT 1 
CUBOID 1 1 2320.405 2P20.400 2P19.745 
REPLICATE 2 2 5.3.048 0.0 5 
UNIT 2 
CUBOID 3 1 2P20.405 2P20.400 280.0 
REPLICATE 3 2 4*3.048 0.0 3.048 5 
KND GKOH 
RKAD ARRAY 
NUX=l NW=1 NUZ=2 
PILL 2 1 END PILL 
END ARRAY 
RKAD BIAS ID=400 2 6 KND BIAS 
END DATA 
END 
=CSAS25 
RAPPETY AND HILHALCZO U(3)14-2 RKFLKCTED (CAS291 
HANSEN-ROACH INPHOMHKDIUM 
U-235 1 0 1.67091-4 KND 
U-238 1 0 5.3355K-3 END 
H 1 0 4.6262E-2 END 
C 1 0 2.2241E-2 KND 
1 1 0 2.20111-2 KND 
POLYKTHYLENL 2 1.0 KND 
PLEXIGLASS 3 0.918 KND 
AL 3 0.062 END 
END COHP 
RAPPETY AND MALHALCZO U(3)F4-2 RLFLKCTKD (CAS29) 
READ P A M  RUN=YKS PLT=NO NPG=COO NUB=YKS FDN=YKS KND PARn 
READ GEOH 
UNIT 1 
CUBOID 1 1 2320.905 ZP20.400 1319.745 
REPLICATE 2 2 5*3.048 0.0 5 
UNIT 2 
CUBOID 3 1 2320.405 2P20.400 2*0 .0  
REPLICATE 3 2 483.048 0.0 3.048 5 
END GKOM 
RKAD ARRAY 
NUX=l WY=l NUZ=2 
FILL 2 1 END FILL 
KND ARRAY 
READ BIAS ID=400 2 6 KND BIAS 
READ PLOT TTL='XZ SLICE OF CAS29 SHOWING BIASING RKGIONS' 
XUL=-1 YUL=20 ZUL=71 
XLR=73 YLR=ZO ZLR=-3 
UAX=l WDN=-1 NAX=130 NCH='0123456' 
PIC=WTS 
END PLOT 
KND DATA 
END 

CAS30 
=CSAS25 
RAFPETY AND HILHALCZO U(3)P4-2 UNRKFLKCTED (CASK 30) 
27GROUPNDF4 INPHOHHEDIUH 
U-235 1 0 1.67091-4 END 
U-238 1 0 5.33551-3 END 
H 1 0 4.6262E-2 END 

1 0 2.22411-2 END C 
P 1 0 2.2011E-2 END 
END COHP 
RAPFKTY AND MALHALCZO U(3)Fq-Z UNRLFLKCTKD (CASK 30) 
RKAD PARM RUN=YES NPG=BOO NUB=YKS FDN=YKS KND PARM 
READ GEOM 
CUBOID 1 1 2320.450 2120.465 7358.400 
END GEOH 
END DATA 
KND 
=CSAS25 
RAFPKTY AND HILHALCZO U(3)F4-2 UNRKFLKCTKD (CASK 30) 
HANSEN-ROACH INPHOMHKDIUn 
U-235 1 0 1.67093-4 END 
U-238 1 0 5.3355K-3 END 
H 1 0 4.62621-2 END 
C 1 0 2.2241E-2 END 
P 1 0 2.2011E-2 END 
END COMP 
RAPPKTY AND MLHALCZO U(3)F4-2 UNRKFLKCTKD (CASK 30) 
RKAD PARM RUN=YES NPG=COO NUB=YKS PDN=YKS END PARM 
READ GEOM 
CUBOID 1 1 2P20.450 2920.465 2P58.400 
KND GEOH 
KND DATA 
END 

CAS31 . ~~_ .  
=CSAS25 
RAFFKTY AND MILHALCZO U(31F4-2 UNRKFLKCTKIt (CASK 31) 
27GROUPNDF4 INFHOMHKDIUH 
U-235 1 0 1.67091-4 END 
U-238 1 0 5.33553-3 END 
H 1 0 4.61623-2 KND 
C 1 0 2.22411-2 KND 
F 1 0 2.20118-2 END 
KND COMP 
RAFFKTY AND MLHALCZO U(3)F4-2 UNRKFLKCTKD (CASK 3 1 )  
R E M  PARM RUN=YIIS NPG=COO NUB=YKS FDN=YKS KND PARM 
R K A D  GKOM 
CUBOID 1 1 2324.295 2325.570 2324.265 
END ~ GKOH 
KND DATA 
END 
=CSAS25 
RAFFETY AND HILHALCEO U(31P4-2 UNRLFLKCTLD (CASE 31) 
HANSKN-ROACH INPHOMHKDIUM 
U-235 1 0 1.670913-4 END 
U-238 1 0 5.33551-3 KND 
H 1 0 4.62623-2 KND 
C 1 0 2.22911-2 END 
P 1 0 2.2011K-2 KND 
KND COHP 

? 
P m 



RAFFETY AND MLHALCZO U(3)14-2 UNREFLECTED (CASE 31) 
READ PARM RUN=YES NPG=600 NUB=YES FDN=YES END PARM 
READ GEOM 
CUBOID 1 1 2324.295 2325.570 2324.265 
END GEOM 
END DATA 
END 

CAS 3 2 
=CSAS25 
RAPFETY AND MILHALCZO U(3)F4-2 UNREFLECTED (CASE 32) 
27GROUPNDF4 INFHOWllEDIUM 
U-235 1 0 1.6709E-4 END 
U-238 1 0 5.33551-3 END 
H 1 0 4.62611-2 END 
C 1 0 2.22411-1 END 
F 1 0 2.20116-2 END 

RAFFETY AND MLHALCZO U(31F4-2 UNREFLECTED (CASE 32) 
READ PARM RUN=YES NPG=600 NUB=YES FDN=YES END PARM 
READ GEOM 
CUBOID 1 1 2340.855 2P40.830 2315.670 
END GEOM 
END DATA 
END 
=CSAS25 
RAFFETY AND MILHALCZO U(3)P4-2 UNREFLECTED (CASE 32) 
HANSEN-ROACH INFHOWllEDIUM 
U-235 1 0 1.6709E-4 END 
U-238 1 0 5.33551-3 END 
H 1 0 4.62621-1 END 
C 1 0 2.21411-2 END 
P 1 0 2.2011E-2 END 

RAFFETY AND MLHALCZO U(3)F4-2 UNREFLECTED (CASE 32) 
RKAD PARM RUN=YES NPG=600 NUB=YES FDN=YES END PARM 
REMI GEOM 
CUBOID 1 1 1340.855 1340.830 2315.670 
END GEOM 
END DATA 
END 

END c o w  

END c o w  

Table A.3 (continued) 

CAS33 
=CSAS25 
CRITICAL REFLECTED CYLINDER OF AQUEOUS U(4.98)0212 (CASE 33) 
27GROUPNDP4 INFHOMEDIUM 
SOLNU02F2 1 910.36 0.0 1 298 92235 4.98 92238 95.02 END 
SS304 2 1.0 END 
HZO 3 1.0 END 
CD 4 1.0 END 

CRITICAL REFLECTED CYLINDER OF AQUEOUS U(4.98)OZFZ (CASE 33) 
READ PARM RUN=YES NPG=600 NUB=YES FDN=YES END PARM 
READ GEOM 
UNIT 1 
CYLINDER 1 1 19.545 2P27.225 
CYLINDER 0 1 19.545 78.975 -27.225 
CYLINDER 2 1 19.624 79.054 -27.304 
CYLINDER 4 1 19.705 79.054 -27.304 
CYLINDER 2 1 22.245 79.054 -27.304 
CYLINDER 3 1 45.000 79.054 -27.304 

END conp 

CUBOID 0 1 4145.000 79.054 -27.304 
END GEOM 
END DATA 
END 
=CSAS25 
CRITICAL REFLECTED CYLINDER OF AQUEOUS U(4.98)OZFZ (CASE 33) 
HANSEN-ROACH INFHOMEDIUM 
SOLNU0212 1 910.36 0.0 1 298 92235 4.98 92238 95.02 END 
SS304 2 1.0 END 
H20 3 1 . O  END 
CD 4 1 . O  END 
END COMP 
CRITICAL REFLECTED CYLINDER OF AQUEOUS U(4.98)OZFZ (CASE 33) 
READ PARM RUN=YES NPG=600 NUB=YES FDN=YES END PARM 
READ GEOM 
UNIT 1 
CYLINDER 1 1 19.545 2327.225 
CYLINDER 0 1 19.545 78.975 -27.225 
CYLINDER 2 1 19.624 79.054 -27.304 
CYLINDER 4 1 19.705 79.054 -27.304 
CYLINDER 2 1 22.245 79.054 -27.304 
CYLINDER 3 1 45.000 79.054 -27.304 
CUBOID 0 1 4345.000 79.054 -27.304 
END GEOM 
READ PLOT TTL='XZ SLICE OF CYLINDER CASE 33' 
XUL=-45 YUL=O.O ZUL=81 
XLR=45 YLR=O.O ZLR=-29 
UAX=I WDN=-1 NAX=130 NCB='01234'END 
TTL='ENLARGEMENT OF LOWER RIGHT HAND CORNER OF CYLINDER' 
XUL=18 YUL=O.O ZUL=-25 
XLR=23 YLR=O.O ZLR=-28 
UAX=1 WDN=-l NAX=130 NCH='01234' 
END PLOT 
END DATA 
END 



Table 

CAS30 -~ _. 
=CSAS25 
CRITICAL REFLECTED CYLINDER OF AQUEOUS U(4.98)02P2 (CASE 34) 
27GROUPNDF4 INFHOMEDIUM 
' SOLNU02F2 1 910.36 0.0 1 298 92235 4.98 92238 95.02 END 
U-235 1 0 1.1599E-4 END 
U-238 1 0 2.18521-3 END 
F 1 0 4.6024E-3 END 
H 1 0 5.66053-2 END 
0 1 0 3.2904E-2 END 
SS304 2 1.0 END 
H2O 3 1.0 END 
END COHP 

READ PARH RUN=YBS NPG=6OO NUB=YBS FDN=YES END PARH 
READ GEOM 
UNIT 1 
CYLINDER 1 1 16.510 2P71.500 
CYLINDER 0 1 16.510 172.400 -71.500 
CYLINDER 2 1 16.589 172.479 -71.579 
CYLINDER 2 1 19.129 172.479 -71.579 
CYLINDER 3 1 4 5 . 0 0 0  172.479 -71.579 
CUBOID 0 1 4395.000 172.479 -71.579 
END GEOH 
END DATA 
END 
=CSAS25 
CRITICAL REFLECTED CYLINDER OF AQUEOUS U(4.98)02P2 (CASE 34) 
HANSEN-ROACH INFHOMEDIUM 

CRITICAL REFLECTED CYLINDER OF AQUEOUS u(4.98)02~2 (CASE 30) 

' SOLNU02F2 1 910.36 0.0 1 298 92235 4.98 92238 95.02 END 
U-235 1 0 1.15993-9 END 
U-238 1 0 2.1852E-3 END 
F 1 0 4.60293-3 END 
H 1 0 5.6605E-2 END 
0 1 0 3.2904E-2 END 
SS304 2 1.0 END 
H20 3 1.0 END 
END COHP 
CRITICAL REFLECTED CYLINDER OF AQUEOUS U(4.98)02FZ (CASE 34) 
READ PARH RUN=YES NPG=6OO NUB=YES FDN=YES END PARH 
READ GEOH 
UNIT 1 
CYLINDER 1 1 16.510 2P71.500 
CYLINDER 0 1 16.510 172.400 -71.500 
CYLINDER 2 1 16.589 172.479 -71.579 
CYLINDER 2 1 19.129 172.479 -71.579 
CYLINDER 3 1 45.000 172.479 -71.579 
CUBOID 0 1 4P45.000 172.479 -71.579 
END GBOH 
READ PLOT TTL='XZ SLICE OF CYLINDER CASE 34' 
XUL=-45 YUL=O.O ZUL=174 
XLR=45 YLR=O.O ZLR=-73 
UAX=l WDN=-1 NAX=130 NCH='O123'END 
TTL='ENLARGEHENT OF LOWER RIGHT CORNER OF CYLINDER' 
XUL=15 YULs0.0 ZUL=-69 
XLR=2O YLR=O.O ZLR=-73 
UAX=l WDN=-1 NAX=130 NCH='0123' 
END PLOT 
END DATA 
END 

A. 3 (continued) 

CAS 3 5 
=CSAS25 
CRITICAL SPHERE OF AQUEOUS U(4.98)02F2 (CASE 35) 
27GROUPNDF4 INFHOHHEDIUH 
' SOLNU02F2 1 910.18 0.0 1 292 92235 4.98 92238 95.02 
U-235 1 0 1.16131-4 END 
U-238 1 0 2.18781-3 END 
H 1 0 5.69471-2 END 
0 1 0 3.3081E-2 END 
F 1 0 4.60803-3 END 
SS304 2 1.0 END 
END COHP 
CRITICAL SPHERE OF AQUEOUS UI4.98)02F2 (CASE 35) 
READ PARM RUN=YES NPG=6OO NUB=YES FDN=YES END P A M  
READ GEOM 
UNIT 1 
SPHERE 1 1 25.3873 
SPHERE 2 1 25.4127 
CUBOID 0 1 6325.4127 
END GEOM 
END DATA 
END 
=CSAS25 
CRITICAL SPHERE OF AQUEOUS U(4.98)02F2 (CASE 35) 
HANSEN-ROACH INFHOMEDIUH 
' SOLNU02F2 1 910.18 0 . 0  1 292 92235 4.98 92238 95.02 
U-235 1 0 1.1613E-4 END 
U-238 1 0 2.1878E-3 END 
H 1 0 5.6947E-2 END 
0 1 0 3.30813-2 END 
F 1 0 4.60801-3 END 
SS304 2 1.0 END 
END COMP 
CRITICAL SPHERE OF AQUEOUS U(4.98)02P2 (CASE 35) 
READ PARM RUN=YES NPG=6OO NUB=YES FDN=YES END PARH 
READ GEOM 
UNIT 1 
SPHERE 1 1 25.3873 
SPHERE 2 1 25.4127 
CUBOID 0 1 6P25.4127 
END GEOH 
READ PLOT TTL='XZ SLICE OF SPHERE CASE 35' 
XUL=-26 YUL=O.O ZUL=26 
XLR=26 YLR=O.O ZLR=-26 
UAX=l WDN=-1 NAX=130 NCH='Ol2' 
TTL='ENLARGEMENT OF SPHERE WALL' 
XUL=24 YUL=O.O ZUL=2 
XLR=26 YLR=O.O ZLR=-2 
UAX=1 WDN=-1 NAX=130 NCH='012' 
END PLOT 
END DATA 
END 

END 

END 



Table A.3 (continued) 

CAS 3 6 
=CSAS25 
CRITICAL CYLINDER OF AQUKOUS U(4.98)OZFZ (CASE 36) 
27GROUPNDF4 INFHOMKDIUM 
SOLNUOZFZ 1 910.36 0.0 1 298 92235 4.98 92238 95.02 END 
SS304 2 1.0 END 
END COMP 
CRITICAL CYLINDKR OF AQUKOUS U(4.98)0212 (CASK 36) 
R E M  PARM RUN=YES NPG=BOO NUB=YES FDN=YKS END PARM 
R E M  GEOM 
UNIT 1 
CYLINDKR 1 1 19.5500 2350.85 
CYLINDKR 0 1 19.5500 74.16 -50.85 
CYLINDKR 2 1 19.6287 74.16 -50.9287 
CUBOID 0 1 4P19.6287 74.16 -50.9287 
END GEOM 
END DATA 
END 
=CSAS25 
CRITICAL CYLINDKR OF AQUKOUS U(4.98)OZFZ (CASK 36) 
IIANSKN-ROACH .INFHOMKDIUM 
SOLNU0212 1 310.36 0.0 1 298 92235 4.98 92238 95.02 END 
SS304 2 1.0 KND 
END COMP 
CRITICAL CYLINDER OF AQUEOUS U(4.98)0212 (CASE 36) 
RKAD PARM RUN=YKS NPG=600 NUB=YKS FDN=YKS END PARM 
RKAD GEOM 
UNIT 1 
CYLINDKR 1 1 19.5500 2350.85 
CYLINDKR 0 1 19.5500 74.16 -50.85 
CYLINDKR 2 1 19.6287 74.16 -50.9287 
CUBOID 0 1 4113.6287 74.16 -50.9287 
END GKOM 
READ PLOT TTL='X2 SLICK OF CYLINDKR CASE 36' 
XUL=-21 YUL=O.O ZUL=76 
XLR=Zl YLR=O.O ZLR=-52 
UAX=l WDN=-1 NAX=130 NCH='OlZ'END 
TTL='KNLARGEMKNT 01 LOWKR RIGHT CORNER OF CYLINDER' 
XUL=l8 YUL=O.O 2UL=-49 
XLR=21 YLR=O.O 2LR=-52 
U M = 1  WDN=-1 NAX=130 NCH='012' 
KND PLOT 
END DATA 
KND 

CAR0 1 
=CSAS25 
ROCKY FLATS CRITICALS NURKG/CR-1071 KXPKRIMENT NUMBER 1 (27 GROUP) 
' 48 FUEL CANS 2.44 CM MODERATOR GEE.HU77.DATA(OPTl) 
27GROUPNDF4 LATTICECELL 
U308 1 5.40783-1 2 9 3 . 0  92234 0.03 92235 4.46 92236 0.08 92238 95.43 KND 
870 1 8.9514K-2 END 
ARBM-BAGGIK 1.0 3 0 0 0 1001 14.01 6012 84.9 8016 1.20 1 1.9134E-2 

ARBM-A11100 1.0 3 0 0 1 13027 99.18 26000 0.5 29000 0 . 2  2 9.53301-1 

ARBM-TAPK(VINYL) 1.0 7 0 0 0 1001 5.92 6012 45.91 8016 10.82 17000 

ARBM-TAPK(MYLAR) 1.0 3 0 0 0 1001 6.83 6012 65.50 8016 27.02 2 

ARBM-MODKRATOR 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 3 END 
ARBM-PLKX(RKG) 1.0 3 0 0 0 1001 7.84 6012 59.59 8016 32.23 4 

ARBM-PLEX(PAPER) 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 4 

ARBM-PLEX(GLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29  8016 1.20 4 

ARBM-PLKX(TR1S) 1.0 8 0 0 1 1001 7.16 6012 52.03 7014 0.16 8016 2 9 . 8 2  

ARBM-PLKX(PAPER) 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 5 

ARBM-PLKX(GLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29  8016 1.20 5 

ARBM-FILLER 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.98 6 . 8 8  END 
' THIS MTKRIAL IS ACTUALLY MODKRATOR ADJUSTED FOR THE VOLUMK 
' FRACTION 01 THK VOID FILLKD BKTWEEN CORE AND RKFLECTOR. 
END COMP 
SPHTRIANGP 19.9462 18.5857 1 3 18.9579 2 KND 
ROCKY FLATS CRITICALS NURKG/CR-1071 KXPKRIMKNT NUMBER 1 (27 GROUP) 
' 48 FUKL CANS 2.44 CM MODERATOR GEK.HU77.DATA(OPTl) 
READ PARM RUN=YES NPG=COO 
NUB=YKS PDN=YKS PLT=NO 

RLAD GKOM 
UNIT 1 

CUBOID 1 1 637.49 
CUBOID 2 1 637.64 
CUBOID 0 1 637.6650 
UNIT 2 
COM='X-FACE INTKRSTITIAL MODKRATOR' 
CUBOID 3 1 ZP1.2200 437.665 
UNIT 3 
COM='Y-FACE INTKRSTITIAL MODKRATOR' 
CUBOID 3 1 237.665 2Pl.2200 237.665 
UNIT 4 

CUBOID 3 1 417.665 2P1.2200 
UNIT 5 
COM='MORK X-PACK MODERATOR' 
CUBOID 3 1 4P1.2200 237.665 
UNIT 6 
COM='MORE Y-FACE MODERATOR' 
CUBOID 3 1 237.665 4P1.2200 
UNIT 7 
COM='MORE 2-FACE MODERATOR' 
CUBOID 3 1 2P1.2200 237.665 2P1.2200 

END 

KND 

25.73 20040 6 . 9  22000 1.6 82000 1.1 2 1.1115K-2 END 

1.74311-2 END 

1.1773 END 

3.7534K-3 END 

1.1648K-3 KND 

15031 1.02 17000 1.81 35079 4.260 35081 2.840 5 1.2757 END 

3.75341-3 KND 

1.1648K-3 KND 

END p m n  

con=*FuEL BOX 15.28 CM ON A SIDK WITH .is cn WALLS . O ~ C M  STACKING VOID' 

C~~='Z-FACE INTERSTITIAL MODERATOR' 

? 
P 
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Table A.3 (continued) 
UNIT 8 
COH='LAST OF INTERSTITIAL HODERATOR' 
CUBOID 3 1 631.2200 
UNIT 9 
COH='NORTH SPLIT TABLE CORE' 
ARRAY 1 3*0.0 
UNIT 10 
COH='SOUTH SPLIT TABLE CORE' 
ARRAY 2 3.0.0 
UNIT 1 1  
COH='PLEXIGLASS REFLECTOR SHEET WITHOUT TRIS, NORTH BOTTOH REFLECTOR' 
CUBOID 4 1 2316.5500 2338.7500 230.6150 
UNIT 12 
COH='PLKXIGLASS REFLECTOR SHEET WITH TRIS. NORTH BOTTOH REFLECTOR' 
CUBOID 5 1 2316.5500 2338.7500 230.6150 
UNIT 13 
COH='UPPER PORTION NORTH BOTTOH REFLECTOR WITH TRIS' 
CUBOID 5 1 2P16.550 2338.75 238.24 
UNIT 14 
COH='LOWER PORTION NORTH BOTTOH REFLECTOR WITH TRIS' 
CUBOID 5 1 2316.550 2338.75 233.69 
UNIT 15 
COH='NORTH BOTTOH REFLECTOR INCLUDES REGULAR AND TRIS' 
ARRAY 3 390.0 
UNIT 16 
COM='PLEXIGLAS SHEET BOTTOM SOUTH REFLECTOR WITHOUT TRIS' 
CUBOID 0 1 235.1 232.55 230.615 
CUBOID 4 1 44.3 -5.1 2338.75 230.615 
UNIT 17 
COH='PLEXIGLAS SHEET BOTTOH SOUTH REFLECTOR WITH TRIS' 
CUBOID 0 1 235.1 2P2.55 230.615 
CUBOID 5 1 44.3 -5.1 2338.75 230.6150 
UNIT 18 
COH='LOWER PORTION SOUTH BOTTOH REFLECTOR WITH TRIS' 
CUBOID 0 1 235.1 232.55 238.855 
CUBOID 5 1 44.3 -5.1 2338.75 218.855 
UNIT 19 
COH='SOUTH BOTTOH REFLECTOR WITH REGULAR AND TRIS' 
ARRAY 4 390.0 
UNIT 20 
COH='EAST AND WEST REFLECTORS FOR NORTH REFLECTOR WITH TRIS' 
CUBOID 5 1 2316.550 2112.65 2354.2825 
UNIT 21 
COH='ARRAY FOR EAST AND WEST REFLECTORS FOR NORTH REFLECTOR' 
ARRAY 5 320.0 
UNIT 22 
COH='EAST AND WEST REFLECTORS FOR SOUTH REFLECTOR WITH TRIS' 
CUBOID 5 1 2324.700 2112.65 2354.2825 
UNIT 23 
COH='ARRAY FOR EAST AND WEST REFLECTORS FOR SOUTH REFLECTOR' 
ARRAY 6 3*0.0 
UNIT 24 
COH='NORTH TOP REFLECTOR WITH TRIS' 
CUBOID 5 1 2329.100 2364.05 2312.15 
UNIT 25 
COH='ARRAY FOR NORTH TOP REFLECTOR' 
ARRAY 7 320.0 
UNIT 26 
COM='SOUTH TOP REFLECTOR WITH TRIS' 
CUBOID 0 1 235.1 232.55 2312.15 
CUBOID 5 1 69.4 -5.1 2364.05 2312.15 

UNIT 27 
COH='ARRAY FOR SOUTH TOP REFLECTOR' 
ARRAY 8 3*0.0 
UNIT 28 
COM='NORTH END REFLECTOR 9.8CH PORTION WITHOUT TRIS' 
CUBOID 4 1 234.9000 2364.0500 2354.2825 
UNIT 29 
COM='NORTH END RELFECTOR 5.2 CH PORTION WITH TRIS' 
CUBOID 5 1 232.6 2P64.0500 2354.2825 
UNIT 30 
COH='NORTH END RELIECTOR 10.1 CH PORTION WITHOUT TRIS' 
CUBOID 4 1 235.05 2364.05 2354.2825 
UNIT 31 
COH='ARRAY FOR NORTH KND REFLECTOR' 
ARRAY 9 3*0.0 
UNIT 32 
COH='SOUTH END REFLECTOR' 
CUBOID 5 1 2312.55 2364.05 2354.2825 
UNIT 33 
COH='ARRAY FOR SOUTH END REFLECTOR' 
ARRAY 10 3*0.0 
UNIT 34 
COH='BOTTOH HODERATING PLASTIC NORTH CORE' 
CUBOID 6 1 2316.550 2338.7500 2313.0500 
UNIT 35 
COH='TOP HODERATING PLASTIC NORTH CORE' 
CUBOID 6 1 2316.550 2338.7500 233.2525 
UNIT 36 
ARRAY 1 1  320.0 
UNIT 37 
ARRAY 12 3*0.0 
UNIT 38 
COH='NORTH CORE WITH BOTTOM REFLECTOR' 
ARRAY 13 3* 0.0 
UNIT 39 
COH='NORTH CORE WITH EAST AND WEST REFLECTOR' 
ARRAY 14 3*0.0 
UNIT 40 
COH='NORTH CORE WITH END REFLBCTOR' 
ARRAY 15 3*0.0 
UNIT 41 
COH='NORTH SPLIT TABLE FACEPLATE' 
CUBOID 3 1 230.6150 2364.0500 2366.4325 
UNIT 42 
COH='NORTH CORE WITH TOP REPLECTOR' 
ARRAY 16 3*,0.0 
UNIT 43 
COH='NORTH CORE WITH FACEPLATE' 
ARRAY 17 3*0.0 
UNIT 44 
COH='12.95 CH THICK HODERATOR SOUTH CORE' 
CUBOID 6 1 2323.924 236.475 2340.183 
UNIT 45 
COM='2.95 THICK HODERATOR SOUTH CORE' 
CUBOID 6 1 2323.924 2338.5285 231.475 
UNIT 46 
COH='COMBINATION OF CORE WITH 12.95 THICK HODERATOR' 
ARRAY 18 3*0.0 
UNIT 47 
COH='COMBINATION OF CORK WITH 2.95 THICK MODKRATOR' 
ARRAY 19 3r0.0 
UNIT 48 
COH='SOUTH CORE WITH EAST WEST REFLECTORS' 
ARRAY 20 3.0.0 

? wl 
0 



Table A.3 (continued) 

UNIT 49 
COM='SOUTH CORE WITH EAST WEST REFLECTORS' 
ARRAY 21 3.0.0 
UNIT 50 
COM='SOUTH CORE END REFLECTOR' 
ARRAY 22 3tO.O 
UNIT 51 
COM='FACEPLATE FOR SOUTH SPLIT TABLE' 
CUBOID 3 1 2P0.4620 2P64.0500 2366.4325 
UNIT 52 
COM='SOUTH CORE WITH TOP REFLECTOR' 
ARRAY 23 3t0.0 
UNIT 53 
COM='SOUTH CORE WITH FACEPLATE' 
ARRAY 24 3+0.0 
UNIT 54 
COM='AIR GAP' 
CUBOID 0 1 2PO.1550 2364.0500 2P66.4325 
GLOBAL 
UNIT 55 
COM='TOTAL' 
ARRAY 25 3+0.0 
UNIT 56 
COM='EMPTY FUEL LOCATION' 
CUBOID 0 1 6P7.6650 
UNIT 57 
COM='SIDE MODERATOR' 
CUBOID 6 1 2316.550 234.4300 2375.4350 
UNIT 58 
COM='END MODERATOR' 
CUBOID 6 1 2P8.1500 2338.7500 2325.4350 
UNIT 59 
COM='SOUTH CORE BOTTOM MODERATING PLASTIC' 
CUBOID 6 1 2324.7000 2P38.7500 2P13.0500 
UNIT 6 0  
COM='SOUTH CORE TOP MODERATING PLASTIC' 
CUBOID 6 1 2P24.7000 2338.7500 2P3.2525 
UNIT 61 
COM='Y-FACE MODERATOR VOID' 
CUBOID 0 1 237.665 2Pl.2200 2P7.665 
END GEOMETRY 
READ ARRAY 
ARA=l NUX=) NUY=7 NUZ=5 
COM='NORTH SPLIT TABLE CORE' 
FILL 1 2 1 3 5 3 2Q6 1 2 1 

4 7 4 6 8 6 246 4 7 4 
1942 
56 2 1 3 5 3 1 2 1 3 5 3 196 56 2 1 END FILL 

ARA=2 NUX=) NUY=7 NUZ=5 
COM='SOUTH SPLIT TABLE CORE' 
FILL 1 2 1 3 5 3 296 1 2 1 

4 7 4 6 8 6 296 4 7 4 
1Q42 
1 2 56 3 5 61 296 1 2 56 END FILL 

ARA=3 NUX=1 NUY=l NUt=3 
COM='NORTH BOTTOM REFLECTOR' 
FILL 14 1 1  13 END FILL 
ARA=4 NUX=l NUY=l NUZ=7 
COM='SOUTH BOTTOM REFLECTOR' 
FILL 18 16 17 16 16 17 17 END FILL 
ARA=5 NUX=1 NUY=l NUL=1 
COM='EAST AND WEST WALLS OF NORTH REFLECTOR' 
FILL 20  END FILL 
ARA=6 NUX=l NUY=l NUZ=l 

COM='EAST AND WEST WALLS OF SOUTH REFLECTOR' 
FILL 22 END FILL 
ARA=7 NUX=1 NUY=1 NUZ=l 
COM='ARRAY FOR NORTH TOP REFLECTOR' 
FILL 24 END FILL 
ARA=8 NUX=l NUY=l N W = l  
COII='ARRAY FOR SOUTH TOP REFLECTOR' 
FILL 26 END FILL 
ARA=9 NUX=3 NUY=l NUZ=l 

FILL 28 29 30 END FILL 
W = 1 0  NUX=1 NUY=l NUZ=l 

FILL 32 END FILL 
ARA=11 NUX=l NUY=2 NUZ=l 
COH='COMBINARION OF CORE WITH SIDE MODERATOR' 
FILL 9 57 END FILL 
ARA=12 NUX=l NUY=l NUZ=3 
COM='COMBINATION OF PREVIOUS ARRAY WITH TOP AND BOTTOM MODERATOR' 
FILL 34 36 35 END FILL 
ARA=13 NUX=l NUY=l NUZ=2 
COM='COMBINATION OF NORTH CORE WITH BOTTOM REFLECTOR' 
FILL 15 37 END FILL 
ARA=14 NUX=1 NUY=3 NUZ=l 
COH='NORTH CORE WITH SIDE REFLECTORS' 
FILL 21 38 21 END FILL 
ARA=15 NUX=2 NUY=1 NUZ=1 
COW='NORTH CORE WITH END REFLECTOR' 
FILL 31 39 END FILL 
W = 1 6  NUX=1 NUY=l NUZ=2 
COM='NORTH CORE WITH TOP REFLECTOR' 
FILL 40  25  END FILL 
ARA=17 NUX=2 NUY=l NUZ=1 
COM='NORTH CORE WITH FACEPLATE' 
FILL 42 41 END FILL 
ARA=18 NUX=l NUY=2 NUZ=l 
COM='COMBINATION OF S. CORE WITH SIDE MODERATOR' 
FILL 10 57 END FILL 
ARA=19 NUX=2 NUY=l NUZ=l 
COM='COMBINATION OF CORE WITH END MODERATOR' 
FILL 46  58 END FILL 
ARA=20 NUX=l NUY=l NUZ=4 
COM='SOUTH CORE WITH BOTTOM MODERATOR AND REFLECTOR' 
FILL 19 59 47 60 END FILL 
ARA=21 NUX=l NUY=3 NUZ=1 
COM='SOUTH CORE WITH EAST WEST REFLECTORS' 
FILL 23 48 23 END FILL 
ARA=22 NUX=2 NUY=1 NUZ=l 
COM='SOUTH CORE WITH END REFLECTOR' 
FILL 49 33 END FILL 
ARA=23 NUX=l NUY=l NUZ=2 
COM='COMBINATION OF CORE WITH TOP REFLECTOR' 
FILL 50 27 END FILL 
ARA=24 NUX=2 NUY=l NUZ=1 
COM='SOUTH CORE WITH FACEPLATE' 
FILL 51 5 2  END FILL 
ARA=25 NUX=) NUY=l NUZ=1 
COM='TOTAL' 
FILL 43 54 53 END FILL 
END ARRAY 
READ PLOT TTL='XZ SLICE OF RFP1 SHOWING MATERIAL REGIONS' 
XUL=-2 YUL=64.05 ZUL=136 
XLR=137 YLR164.05 ZLR=-2 
UAX=l WDN=-1 NAX=13O NCH='0123456'END 

con='mRAy FOR NORTH END REFLECTOR' 

con='ARRAy FOR SOUTH END REFLECTOR' 



Table A.3 (continued) 

TTL='YC SLICE OF NORTH CORE SECOND ROW' UNIT 4 

TTL='YZ SLICE OF SOUTH CORE SECOND ROW' 
XUL=80 YUL=-2 2UL=136 
XLR=8O YLR=136 2LR=-2 
v==1 woN=-l NAX=130 NCH='0123456' 
END PLOT 
END DATA 
END 

CAR02 
=CSAS 2 5 
ROCKY FLATS CRITICALS NUREG/CR-1071 EXPERIHENT NUHBER 2 (27 GROUP) 
' 43 FUEL CANS 2.44 CH HODERATOR GEB.HU77.DATA(OPTZI 
27GROUPNDF4 LATTICECELL 
U308 1 5.40788-1 293.0 92234 0.03 92235 4.46 92236 0.08 92238 95.43 END 
HZ0 1 8.9514E-2 END 
ARBH-BAGGIE 1.0 3 0 0 0 1001 14.01 6012 84.9 8016 1.20 1 1.9134E-2 

ARBM-AL1100 1.0 3 0 0 1 13027 99.18 26000 0.5 29000 0 . 2  2 9.53901-1 

ARBM-TAPE(VINYL1 1.0 7 0 0 0 1001 5.92 6012 45.91 8016 10.82 17000 

ARBH-TAPECHYLAR) 1.0 3 0 0 0 1001 6.83 6012 65.50 8016 27.02 2 

ARBM-HODERATOR 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 3 END 
ARBM-PLEX(REG1 1.0 3 0 0 0 1001 7.84 6012 59.59 8016 32.23 4 

ARBH-PLEX(PAPER1 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 4 

ARBH-PLEX(GLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.10 4 

END 

END 

25.73 20040 6.9 22000 1.6 82000 1.1 2 1.1115E-2 END 

1.74911-2 END 

1.1173 END 

3.75341-3 END 

1.1648E-3 END 

15031 1.02 17000 1.81 35079 4.260 35081 2.840 5 1.2757 END 

3.7534E-3 END 

ARBM-PLEX(TR1S) 1.0 8 0 0 1 1001 7.16 6012 52.03 7014 0.16 8016 29.82 

ARBH-PLEX(PAPER1 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 5 

ARBH-PLEX(GLUE1 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 5 
1.16481-3 END 

ARBH-HODERATOR 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 6 .89 END 
' THIS HATERIAL IS ACTUALLY HODERATOR ADJUSTED FOR THE VOLUHE 
' FRACTION OF THE VOID FILLED BETWEEN CORE AND REFLECTOR. 
END COMP 
SPHTRIANGP 19.9462 18.5857 1 3 18.9579 2 END 
ROCKY FLATS CRITICALS NUREG/CR-1071 EXPERIHENT NUHBER 2 (27 GROUP) 
' 43 FUEL CANS 2.44 CM HODERATOR GEE.HU77.DATA(OPT2) 
READ P A W  RUN=YES NPG=COO 
NUB=YES FDN=YES PLT=NO 
END PARH 
READ GEOH 
UNIT 1 
COH='PUEL BOX 15.28 CM ON A SIDE WITH .15 CH WALLS .05CH STACKING VOID' 
CUBOID 1 1 637.49 
CUBOID 2 1 617.64 
CUBOID 0 1 637.6650 
UNIT 2 
COH='X-FACE INTERSTITIAL HODERATOR' 
CUBOID 3 1 ZP1.2200 437.665 
UNIT 3 
COH='Y-FACE INTERSTITIAL MODERATOR' 
CUBOID 3 1 237.665 2P1.2200 237.665 

. 
COH='2-FACE INTERSTITIAL HODERATOR' 
CUBOID 3 1 437.665 2P1.2200 
UNIT 5 
COM='HORE X-FACE HODERATOR' 
CUBOID 3 1 9P1.2200 2P7.665 
UNIT 6 
COH='MORE Y-FACE HODERATOR' 
CUBOID 3 1 237.665 4P1.2200 
UNIT 7 
COH='HORE 2-FACE MODERATOR' 
CUBOID 3 1 ZP1.2200 217.665 ZP1.2200 

UNIT COM='LAST 8 OF INTERSTITIAL MODERATOR' 
CUBOID 3 1 6P1.2200 
UNIT 9 
COH='NORTH SPLIT TABLE CORE' 
ARRAY 1 380.0 
UNIT 10 
COH='SOUTH SPLIT TABLE CORE' 
ARRAY 2 3 8 0 . 0  
UNIT 1 1  
COH='PLEXIGLASS REPLECTOR SHEET WITHOUT TRIS, NORTH BOTTOM REFLECTOR' 
CUBOID 4 1 2316.5500 2338.7500 230.6150 

UNIT COH='PLEXIGLASS 12 REFLECTOR SHEET WITH TRIS, NORTH BOTTOM REFLIICTOR' 
CUBOID 5 1 2116.5500 2338.7500 230.6150 
UNIT 13 
COH='UPPER PORTION NORTH BOTTOH REFLECTOR WITH TRIS' 
CUBOID 5 1 2316.550 2338.75 238.24 

UNIT COH='LOWER 14 PORTION NORTH BOTTOH REFLECTOR WITH TRIS' 
CUBOID 5 1 2316.550 2938.75 233.69 
UNIT 15 
COH='NORTH BOTTOH REFLECTOR INCLUDES REGULAR AND TRIS' 
ARRAY 3 3 8 0 . 0  
UNIT 16 
COH='PLEXIGLAS SHEET BOTTOM SOUTH REFLECTOR WITHOUT TRIS' 
CUBOID 0 1 2P5.1 212.55 2PO.6150 
CUBOID 4 1 44.3 -5.1 2P38.75 230.615 
UNIT 17 - .. - - . . 
COH='PLEXIGLAS SHEET BOTTOH SOUTH REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 232.55 2PO.6150 
CUBOID 5 1 44.3 -5.1 2938.75 230.6150 
UNIT 18 ~~ ~~ 

COM='LOWER PORTION SOUTH BOTTOH REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 212.55 238.855 
CUBOID 5 1 44.3 -5.1 2338.75 138.855 
UNIT 19 
COH='SOUTH BOTTOH REPLECTOR WITH REGULAR AND TRIS' 
ARRAY 4 3 8 0 . 0  
UNIT COH='EAST 20 AND WEST REFLECTORS FOR NORTH REFLECTOR WITH TRIS' 

CUBOID 5 1 2316.550 2312.65 2154.2825 
UNIT 21 
COH='ARRAY FOR EAST AND WEST REFLECTORS FOR NORTH REFLECTOR' 
ARRAY 5 380.0 
UNIT 22 
COH='EAST AND WEST REPLECTORS FOR SOUTH REFLECTOR WITH TRIS' 
CUBOID 5 1 2324.700 2P12.65 2154.2825 
UNIT 23 
COH='ARRAY FOR EAST AND WEST REPLkCTORS FOR SOUTH REFLECTOR' 
ARRAY 6 380.0 



UNIT 24 
COM='NORTH TOP REFLECTOR WITH TRIS' 
CUBOID 5 1 2329.100 2364.05 2312.15 
UNIT 25 
COM='ARRAY FOR NORTH TOP REFLECTOR' 
ARRAY 7 3.0.0 
UNIT 26 
COH='SOUTH TOP REFLECTOR WITH TRIS' 
CUBOID 0 1 235.1 232.55 2312.15 
CUBOID 5 1 69.4 -5.1 2364.05 2312.15 
UNIT 27 
COM='ARRAY ?OR SOUTH TOP RElLECTOR' 
ARRAY 8 3*0.0 
UNIT 28 
COM='NORTH END REFLECTOR 9.8CM PORTION WITHOUT TRIS' 
CUBOID 4 1 234.9000 2364.0500 2354.2825 
UNIT 29 

CUBOID 5 1 232.6 2P64.0500 2354.2825 
UNIT 30 
COM='NORTH END RELFECTOR 10.1 CM PORTION WITHOUT TRIS' 
CUBOID 4 1 235.05 2364.05 2354.2825 
UNIT 31 
COM='ARRAY FOR NORTH END REFLECTOR' 
ARRAY 9 3.0.0 
UNIT 32 
COM='SOUTH END REFLECTOR' 
CUBOID 5 1 2312.55 2364.05 2354.2825 
UNIT 33 
COM='ARRAY ?OR SOUTH END REFLECTOR' 
ARRAY 10 3*0.0 
UNIT 34 
COM='BOTTOM MODERATING PLASTIC NORTH CORE' 
CUBOID 6 1 2316.550 2338.7500 2313.0500 
UNIT 35 
COM='TOP MODERATING PLASTIC NORTH CORE' 
CUBOID 6 1 2316.550 2338.7500 233.2525 
UNIT 36 
ARRAY 1 1  3.0.0 
UNIT 37 
ARRAY 12 3.0.0 
UNIT 38 
COM='NORTH CORE WITH BOTTOM REFLECTOR' 
ARRAY 13 3* 0.0 
UNIT 39 
COM='NORTH CORE WITH EAST AND WEST REILECTOR' 
ARRAY 14 3*0.0 
UNIT 40 
COI(='NORTH CORE WITH END REFLECTOR' 
ARRAY 15 3.0.0 
UNIT 41 
COM='NORTH SPLIT TABLE FACEPLATE' 
CUBOID 3 1 230.6150 2364.0500 2366.4325 
UNIT 42 
COM='NORTH CORE WITH TOP REFLECTOR' 
ARRAY 16 320.0 
UNIT 43 
COI#='NORTH CORE WITH FACEPLATE' 
ARRAY 17 3*0.0 
UNIT 44 
COH='12.95 CM THICK MODERATOR SOUTH CORE' 
CUBOID 6 1 2323.929 236.475 2340.183 

COM=*NORTH END RELFBCTOR 5.2 cn PORTION WITH TRIS' 

Table A.3 (continued) 
UNIT 45 
COM='2.95 THICK MODERATOR SOUTH CORE' 
CUBOID 6 1 2323.924 2338.5285 231.475 
UNIT 46 
COM='COMBINATION O? CORE WITH 12.95 THICK MODERATOR' 
ARRAY 18 3*0.0 
UNIT 47 
COM='COMBINATION O? CORE WITH 2.95 THICK MODERATOR' 
ARRAY 19 3.0.0 
UNIT 48 
COH='SOUTH CORE WITH EAST WEST RE?LECTORS' 
ARRAY 20 3.0.0 
UNIT 49 
COM='SOUTH CORE WITH EAST WEST REFLECTORS' 
ARRAY 21 3*0.0 
UNIT 50 
COM='SOUTH CORE END REFLECTOR' 
ARRAY 22 320.0 
UNIT 51 
COM='FACSPLATE FOR SOUTH SPLIT TABLE' 
CUBOID 3 1 230.4620 2364.0500 2366.4325 
UNIT 52 
COM='SOUTH CORE WITH TOP RE?LECTOR' 
ARRAY 23 3.0.0 
UNIT 53 
COM='SOUTH CORE WITH FACEPLATE' 
ARRAY 24 3.0.0 
UNIT 54 
COM='AIR GAP' 
CUBOID 0 1 230.7600 2364.0500 2366.4325 
GLOBAL 
UNIT 55 
COM='TOTAL' 
ARRAY 25 3.0.0 
UNIT 56 
COM='EMPTY ?UEL LOCATION' 
CUBOID 0 1 637.6650 
UNIT 57 
COM='SIDE MODERATOR' 
CUBOID 6 1 2316.550 234.4300 2325.4350 
UNIT 58 
COM='END MODERATOR' 
CUBOID 6 1 238.1500 2338.7500 2325.4350 
UNIT 59 
COM='SOUTH CORE BOTTOM MODERATING PLASTIC' 
CUBOID 6 1 2324.7000 2338.7500 2313.0500 
UNIT 60 
COM='SOUTH CORE TOP MODERATING PLASTIC' 
CUBOID 6 1 2324.7000 2338.7500 233.2525 
UNIT 61 
COM='Y-FACE MODERATOR VOID' 
CUBOID 0 1 237.665 231.2200 237.665 
END GEOU%TRY 
READ ARRAY 
ARA=1 NUX=3 NUY=7 NU2=5 
COM='NORTH SPLIT TABLE CORE' 
FILL 1 2 1 3 5 3 296 1 2 1 

4 7 4 6 8 6 296 4 7 4 
1 Q42 
56 2 1 3 5 3 1 2 1 3 5 3 196 56 2 1 END FILL 

ARA=2 NUX=3 NUY=7 NU2=5 
COM='SOUTH SPLIT TABLE CORE' 

? 
VI w 



Table A. 3 (continued) 

FILL 1 2 1 3 5 3 296 1 2 1 
4 7 4 6 8 6 296 4 7 4 
1942 
1 2 56 3 5 3 1 2 1 3 5 3 1 2 56 3 5 61 1 2 56 END FILL 

ARA=3 NUX=1 NUY=l NUZ=3 
COX='NORTH BOTTOM REFLECTOR' 
FILL 14 1 1  13 END FILL 
ARA=4 NUX=l NUY=l NUZ=7 
COM='SOUTH BOTTOM REFLECTOR' 
?ILL 18 16 17 16 16 17 17 END FILL 
ARA=5 NUX=l NUY=l NUZ=l 
COM='EAST AND WEST WALLS OF NORTH REFLECTOR' 
FILL 20 END FILL 
ARA=6 NUX=l NUY=l NUZ=l 
COM='EAST AND WEST WALLS OF SOUTH RSFLECTOR' 
FILL 22 END FILL 
ARA=7 NUX=l NUY=l NUZ=1 
COM='ARRAY FOR NORTH TOP REFLECTOR' 
FILL 24 END FILL 
ARA=8 NUX=l NUY=l NUZ=l 

BILL 26 END FILL 
AlU=9 NUX=3 NUY=1 NUZ=l 

FILL 28 29 30 END FILL 
-=IO NUX=1 NUY=l NUZ=l 
COM='ARRAY FOR SOUTH END REFLECTOR' 
FILL 32 END FILL 
ARA=11 NUX=l NUY=2 NUZ=l 
COM='COMBINARION 01 CORE WITH SIDE MODERATOR' 
FILL 9 57 END FILL 
ARA=12 NUX=l NUY=l NUZ=3 
COM='COMBINATION OF PREVIOUS ARRAY WITH TOP AND BOTTOM MODERATOR' 
FILL 34 36 35 END FILL 
ARA=13 NUX=1 NUY=l NUZ=2 
COM='COMBINATION OF NORTH CORE WITH BOTTOM REFLECTOR' 
FILL 15 37 END FILL 
ARA=14 NUX=l NUY=3 NUZ=l 
COM='NORTH CORE WITH SIDE REFLECTORS' 
FILL 21 38 21 END PILL 
ARA=15 NUX=2 NUY=l NUZ=l 
COM='NORTH CORE WITH END RE?LECTOR' 
FILL 31 39 END FILL 
ARA=16 NUX=l NUY=l NUZ=2 
COM='NORTH CORE WITH TOP REFLECTOR' 
FILL 40 25 END FILL 
ARA=17 NUX=2 NUY=l NUZ=1 
COM='NORTH CORE WITH t'ACEPLATS' 
FILL 42 41 END FILL 
ARA=18 NUX=l NUY=2 NUZ=l 
COM='COMBINATION OF S. CORE WITH SIDE MODBRATOR' 
?ILL 10 57 END FILL 
ARA=19 NUX=2 NUY=1 NUZ=l 
COM='COnBINATION OF CORE WITH END MODERATOR' 
FILL 46 58 END FILL 
ARA=20 NUX=1 NUY=l NUZ=4 
COM='SOUTH CORE WITH BOTTOM MODERATOR AND REPLECTOR' 
FILL 19 59 47 6 0  END FILL 

c o n = * m m Y  FOR SOUTH TOP REFLECTOR' 

con=*mRAy FOR NORTH END REFLECTOR' 

ARA=21 NUX=1 NUY=3 NUZ=l 
COM='SOUTH CORE WITH EAST WEST REFLECTORS' 
PILL 23 48 23 END FILL 
ARA=22 NUX=2 NUY=l NUZ=l 
COM='SOUTH CORE WITH END REFLECTOR' 
FILL 49 33 END FILL 

ARA=23 NUX=l NUY=l NUZ=2 
COM='COMBINATION OF CORE WITH TOP REFLECTOR' 
FILL 50 27 END FILL 
ARA=24 NUX=2 NUY=1 NUZ=l 
COM='SOUTH CORE WITH FACEPLATE' 
FILL 51 52 END FILL 
ARA=25 NUX=3 NUY=l NUZ=1 

FILL 43 54 53 END FILL 
END ARRAY 
READ PLOT TTL='XZ SLICE OF RFP2 SHOWING MATERIAL REGIONS' 
XUL=-2 YUL=64.05 ZUL=136 
XLR=137 YLR=64.05 ZLR=-2 
UAX=l WDN=-1 NAX=130 NCH='0123456'END 
TTL='YZ SLICE OF NORTH CORE SECOND ROW' 
XUL=28 YUL=-2 ZUL=136 
XLR=28 YLR=136 ZLR=-2 
VAX=l WDN=-1 NAX=130 NCH='0123456'END 
TTL='YC SLICE OF SOUTH CORE SECOND ROW' 
XUL=80 YUL=-2 ZUL=136 
XLR=80 YLR=136 ZLR=-2 
VAX=1 WDN=-1 NAX=130 NCH='0123456' 
END PLOT 
END DATA 
END 

 TOTAL' 

CAR03 
=CSAS25 
ROCKY FLATS CRITICALS NUREGICR-1071 EXPERIMENT NUMBER 
' 100 FUEL CANS 0.929 CM MODERATOR GEE.HU77.DATA(UND) 
27GROUPNDF4 LATTICECBLL 

? 3 (27 GROUP) 
VI 
A 

U308 1 5.4078s-1 293.0 92234 0.03 92235 4.46 92236 0 . 0 8  92238 95.43 END 
H20 1 8.9514E-2 END 
ARBM-BAGGIE 1.0 3 0 0 0 1001 14.01 6012 84.9 8016 1.20 1 1.9134E-2 

ARBM-AL1100 1.0 3 0 0 1 13027 99.18 26000 0 . 5  29000 0.2 2 9.539OE-1 

ARBM-TAPEIVINYL) 1.0 7 0 0 0 1001 5.92 6012 45.91 8016 10.82 17000 

ARBM-TAPE(MYLAR) 1.0 3 0 0 0 1001 6.83 6012 65.50 8016 27.02 2 

ARBM-MODERATOR 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 3 END 
ARBM-PLEX(REG) 1.0 3 0 0 0 1001 7.84 6012 59.59 8016 32.23 4 

ARBM-PLEX(PAPER) 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 4 

ARBM-PLEXCGLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 4 

ARBM-PLEXITRIS) 1.0 8 0 0 1 1001 7.16 6012 52.03 7014 0.16 8016 29.82 

ARBM-PLEX(PAPER) 1.0 3 0 0 0 1001 6 . 4 8  6012 42.17 8016 49.5 5 

ARBM-PLEX(GLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 5 

ARBM-FILLER 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 6 0.7 END 
' THIS MATERIAL IS ACTUALLY MODERATOR ADJUSTED COR THE VOLUME 
' ?RACTION OF THE VOID FILLED BETWEEN CORE AND REFLECTOR. 

SPHTRIANGP 19.00 18.5857 1 3 18.9579 2 END 
ROCKY FLATS CRITICALS NUREG/CR-1071 EXPERIMENT NUMBER 3 127 GROUP) 
' 100 FUEL CANS 0.929 CM MODERATOR GEE.HU77.DATAIUND) 
READ PARM RUN=YES NPG=6OO 
NUB=YES ?DN=YES PLT=NO 
END P A W  

END 

END 

25.73 20040 6.9 22000 1.6 82000 1.1 2 1.11151-2 END 

1.7491E-2 END 

1.1773 END 

3.75343-3 END 

1.16481-3 END 

15031 1.02 17000 1.81 35079 4.260 35081 2.840 5 1.2757 END 

3.75341-3 END 

1.1648E-3 END 

END conp 



Table A.3 (continued) 

READ GEOM 
UNIT 1 
COM='FUEL BOX 15.28 CM ON A SIDE WITH .15 CM WALLS .05CM STACKING VOID' 
CUBOID 1 1 637.49 
CUBOID 2 1 637.64 
CUBOID 0 1 637.6650 
UNIT 2 
COM='X-FACE INTERSTITIAL MODERATOR' 
CUBOID 3 1 230.4645 437.665 
UNIT 3 
COM='Y-FACE INTERSTITIAL MODERATOR' 
CUBOID 3 1 237.665 230.4645 237.665 
UNIT 4 
COM='E-FACE INTERSTITIAL MODERATOR' 
CUBOID 3 1 437.665 230.4645 
UNIT 5 
COM='MORE X-FACE MODERATOR' 
CUBOID 3 1 430.4645 ,237.665 
UNIT 6 
COM='MORB Y-?ACE MODERATOR' 
CUBOID 3 1 237.665 430.4695 
UNIT 7 
COM='MORE 2-FACE MODERATOR' 
CUBOID 3 1 230.4645 237.665 230.4645 
UNIT 8 
COM='LAST OF INTERSTITIAL MODERATOR' 
CUBOID 3 1 630.4645 
UNIT 9 
COM='NORTH SPLIT TABLE CORE' 
ARRAY 1 3 * 0 . 0  
UNIT 10 
COM='SOUTH SPLIT TABLE CORE' 
ARRAY 2 3*0.0 
UNIT 1 1  
COM='PLEXIGLASS REFLECTOR SHEET WITHOUT TRIS, NORTH BOTTOM REFLECTOR' 
CUBOID 4 1 2315.8000 2338.7500 230.6150 
UNIT 12 
COM='PLEXIGLASS REFLECTOR SHEET WITH TRIS, NORTH BOTTOM REFLECTOR' 
CUBOID 5 1 2315.8000 2338.7500 230.6150 
UNIT 13 
COM='UPPER PORTION NORTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 5 1 2315.8 2338.75 238.24 
UNIT 14 
COM='LOWER PORTION NORTH BOTTOM RE?LECTOR WITH TRIS' 
CUBOID 5 1 2315.8 2338.75 233.69 
UNIT 15 
COM='NORTH BOTTOM REFLECTOR INCLUDES REGULAR AND TRIS' 
ARRAY 3 320.0 
UNIT 16 
COM='PLEXIGLAS SHEET BOTTOM SOUTH REILECTOR WITHOUT TRIS' 
CUBOID 0 1 235.1 232.5 230.6150 
CUBOID 4 1 44.3 -5.1 2338.75 230.615 
UNIT 17 
COM='PLEXIGLAS SHEET BOTTOM SOUTH REFLECTOR WITH TRIS' 
CUBOID 0 1 235.1 232.5 230.6150 
CUBOID 5 1 44.3 -5.1 2338.75 230.6150 
UNIT 18 
COM='LOWER PORTION SOUTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 0 1 235.1 232.5 238.855 
CUBOID 5 1 44.3 -5.1 2338.75 238.855 
UNIT 19 
COM='SOUTH BOTTOM REFLECTOR WITH REGULAR AND TRIS' 
ARRAY 4 3.0.0 
UNIT 20 
COM='EAST AND WEST REFLECTORS FOR NORTH REFLECTOR WITH TRIS' 
CUBOID 5 1 2315.8 2312.65 2354.2825 

UNIT 21 
COM='ARRAY FOR EAST AND WEST REPLECTORS FOR NORTH RIWLECTOR' 
ARRAY 5 3*0.0 
UNIT 22 
COI='EAST AND WEST REFLECTORS FOR SOUTH REFLECTOR WITH TRIS' 
CUBOID 5 1 2324.700 2312.65 2354.2825 
UNIT 23 
COM='ARRAY FOR EAST AND WEST REFLECTORS FOR SOUTH REPLECTOR' 
ARRAY 6 3*0.0 
UNIT 24 
COM='NORTH TOP REFLECTOR WITH TRIS' 
CUBOID 5 1 2328.35 2364.05 2312.15 
UNIT 25 
COM='ARRAY FOR NORTH TOP REFLECTOR' 
ARRAY 7 3*0.0 
UNIT 26 
COM='SOUTH TOP REPLECTOR WITH TRIS' 
CUBOID 0 1 235.1 232.5 2312.15 
CUBOID 5 1 69.4 -5.1 2364.05 2312.15 
UNIT 27 
COM=*ARRAY FOR SOUTH TOP REFLECTOR' 
ARRAY 8 3*0.0 
UNIT 28 
COM='NORTH END REFLECTOR 9.8CM PORTION WITHOUT TRIS' 
CUBOID 4 1 234.9000 2364.0500 2354.2825 
UNIT 29 
COM='NORTH END RELFECTOR 5.2 CM PORTION WITH TRIS' 
CUBOID 5 1 232.6 2364.0500 2354.2825 
UNIT 30 
COM='NORTH END RELFECTOR 10.1 CM PORTION WITHOUT TRIS' 
CUBOID 4 1 235.05 2364.05 2354.2825 
UNIT 31 
COM='ARRAY FOR NORTH END REFLECTOR' 
ARRAY 9 3*0.0 
UNIT 32 
COM='SOUTH END REFLECTOR' 
CUBOID 5 1 2312.55 2364.05 2354.2825 
UNIT 33 
COM='ARRAY FOR SOUTH END REFLECTOR' 
ARRAY 10 3*0.0 
UNIT 34 
COM='12.95 THICK MODERATING PLASTIC NORTH CORE' 
CUBOID 6 1 2315.7945 236.4750 2340.1830 
UNIT 35 
COM='2.95 THICK MODERATING PLASTIC NORTH CORE' 
CUBOID 6 1 2315.7945 2338.5285 231.475 
UNIT 36 
ARRAY 1 1  3*0.0 
UNIT 37 
ARRAY 12 3*0.0 
REPLICATE 0 1 0.0 0.011 0.443 0.0 0.1590 0.0 1 
UNIT 38 
COM='NORTH CORE WITH BOTTOM REFLECTOR' 
ARRAY 13 3* 0.0 
UNIT 39 
COM='NORTH CORE WITH EAST AND WEST REFLECTOR' 
ARRAY 14 3*0.0 
UNIT 40 
COM='NORTH CORE WITH END REFLECTOR' 
ARRAY 15 320.0 
UNIT 41 
COM='NORTH SPLIT TABLE FACEPLATE' 
CUBOID 3 1 230.6150 2364.0500 2366.4325 

? 
VI 
VI 



Table A.3 (continued) 

UNIT 42 
COM='NORTH CORE WITH TOP REFLECTOR' 
ARRAY 16 3.0.0 
UNIT 43 
COM='NORTH CORE WITH FACEPLATE' 
ARRAY 17  3*0.0 
UNIT 44 
COM='12.95 CM THICK MODERATOR SOUTH CORS' 
CUBOID 6 1 2323.924 236.475 2P40.183 
UNIT 45 

CUBOID 6 1 2P23.924 2338.5285 2P1.475 
con=-2.95 THICK MODERATOR SOUTH CORSI 

UNIT 46 
COM='COMBINATION OF CORE WITH 12.95 THICK MODSRATOR' 
ARRAY 18 3*0.0 
UNIT 47 
COM='COMBINATION OF CORE WITH 2.95 THICK MODERATOR' 
ARRAY 19 3r0.0 
REPLICATE 0 1 1.552 0.0 0.4430 0.0 0.159 0.0 1 
UNIT 48 
COM='SOUTH CORE WITH EAST WEST REFLSCTORS' 
ARRAY 20 3*0.0 
UNIT 49 
COM='SOUTH CORE WITH EAST WEST RSFLSCTORS' 
ARRAY 21 3 * 0 . 0  
UNIT 50 
COM='SOUTH CORE END REFLECTOR' 
ARRAY 2 2  3*0.0 
UNIT 51 
COM='FACEPLATE FOR SOUTH SPLIT TABLE' 
CUBOID 3 1 2P0.4620 2164.0500 2366.4325 
UNIT 5 2  
COM='SOUTH CORE WITH TOP REFLECTOR' 
ARRAY 23 3*0.0 
UNIT 53 
COM='SOUTH CORE WITH FACEPLATE' 
ARRAY 24 3*0.0 
UNIT 54 
COM='AIR GAP' 
CUBOID 0 1 2P0.5250 2364.0500 2366.4325 
GLOBAL 
UNIT 55 
COM='TOTAL' 
ARRAY 25 3*0.0 
END GEOMETRY 
READ ARRAY 
ARA=1 NUX=3 NUY=7 NUZ=9 
COM='NORTH SPLIT TABLE CORE' 
FILL 1 2 1 3 5 3 206 1 2 1 

4 7 4 6 8 6 2Q6 4 7 4 
3942 
1 2 1 3 5 3 2Q6 1 2 1 END FILL 

ARA=2 NUX=5 NUY=7 NUZ=9 
COM='SOUTH SPLIT TABLE CORE' 
FILL 1 2 1 2 1 3 5 3 5 3 2410 1 2 1 2 1 

4 7 4 7 4 6 8 6 8 6 ZQlO 4 7 4 7 4 
3470 
1 2 1 2 1 3 5 3 5 3 ZQlO 1 2 1 2 1 END FILL 

ARA=3 NUX=l NUY=l NUZ=3 
COM='NORTH BOTTOM REFLECTOR' 
FILL 14 1 1  13 END FILL 
ARA=4 NUX=l NUY=l NUZ=7 
COM='SOUTH BOTTOM REFLECTOR' 
FILL 18 16 17 16 16 17 17 END FILL 

ARA=5 NUX=l NUY=1 NUZ=l 
COM='EAST AND WEST WALLS OF NORTH REFLSCTOR' 
FILL 2 0  END FILL 
ARA=6 NUX=1 NUY=1 NUZ=l 
COM='EAST AND WEST WALLS OF SOUTH REPLECTOR' 
FILL 22 END FILL 
ARA=7 NUX=l NUY=l NUE=l 
COM='ARRAY FOR NORTH TOP REFLECTOR' 
FILL 24 END FILL 
ARA=8 NUX=1 NUY=l NUZ=l 
COM='ARRAY FOR SOUTH TOP RSFLECTOR' 
FILL 26 END FILL 
ARA=9 NUX=3 NUY=1 NUZ=l 
COM='ARRAY FOR NORTH END REFLECTOR' 
FILL 28 29 30 END FILL 
ARA=lO NUX=1 NUY=l NUE=l 
COM='ARRAY FOR SOUTH END REFLSCTOR' 
FILL 32 END FILL 
ARA=11 NUX=1 NUY=2 NUZ=l 
COM='COMBINARION OF CORE WITH 12.95CM THICK MODSRATOR' 
FILL 9 34 END FILL 
ARA=12 NUX=1 NUY=l NUZ=2 
COM='COMBINATION OF PREVIOUS ARRAY WITH 2.95CM THICK MODSRATOR' 
FILL 36 35 END FILL 
ARA=13 NUX=l NUY=l NUZ=2 
COM='COMBINATION OF NORTH CORE WITH BOTTOM RSFLECTOR' 
FILL 15 37 END FILL 
ARA=14 NUX=1 NUY=3 NUZ=l 
COM='NORTH CORE WITH SIDE REFLSCTORS' 
FILL 21 38 21 END FILL 
ARA=15 NUX=2 NUY=l NUZ=l 
COM='NORTH CORE WITH END REFLSCTOR' 
FILL 31 39 END FILL 
ARA=l6 NUX=l NUY=l NUZ=2 
COM='NORTH CORE WITH TOP RSFLECTOR' 
FILL 40 25 END FILL 
ARA=17 NUX=2 NUY=1 NUZ=1 
COM='NORTH CORE WITH FACEPLATE' 
FILL 42 41 END FILL 
ARA=18 NUX=1 NUY=2 NUZ=l 
COM='COMBINATION OF S. CORE WITH 12.95 CM THICK MODERATOR' 
FILL 10 44 END FILL 
ARA=19 NUX=1 NUY=l NUZ=2 
COM='COMBINATION OF CORE WITH 2.95 CM THICK MODSRATOR' 
FILL 46 45 END FILL 
ARA=20 NUX=l NUY=l NUZ=2 
COM='SOUTH CORE WITH BOTTOM REFLSCTOR' 
FILL 19 47 END FILL 
ARA=21 NUX=l NUY=3 NUZ=l 
COM='SOUTH CORE WITH EAST WEST RSFLECTORS' 
FILL 23 48 23 END FILL 
ARA=22 NUX=2 NUY=l NUZ=1 
COM='SOUTH CORE WITH END REFLECTOR' 
FILL 49 3 3  END FILL 
ARA=23 NUX=1 NUY=1 NUZ=2 
COM='COMBINATION OF CORE WITH TOP RSFLECTOR' 
FILL 50 27 END FILL 
ARA=24 NUX=2 NUY=l NUZ=1 
COM='SOUTH CORE WITH FACEPLATE' 
FILL 51 52 END FILL 
ARA=25 NUX=3 NUY=1 NUZ=1 
COM='TOTAL' 
FILL 43 54 53 END FILL 



Table A.3 (continued) 

END ARRAY 
READ PLOT TTL='XZ SLICE OF RIP3 SHOWING MATERIAL REGIONS' 
XUL=-1 YUL=64.05 2UL=135 
XLR=136 YLR=64.05 ZLR=-2 
UAX=l WDN=-1 NAX=130 NCH='0123456'END 
TTL='YZ SLICE OF NORTH CORE SECOND ROW' 
XUL=28 YUL=-2 ZUL=136 
XLR=28 YLR=136 ZLR=-2 
VAX=l WDN=-1 NAX=130 NCH='0123456'END 
TTL='Y2 SLICE OF SOUTH CORE SECOND ROW' 
XUL=90 YUL=-2 2UL=136 
XLR=90 YLR=136 ZLR=-2 
VAX=1 WDN=-1 NAX=130 NCH='0123456' 
END PLOT 
END DATA 
END 

CAR04 
=CSAS25 
ROCKY FLATS CRITICALS NUREG/CR-1071 EXPERIMENT NUMBER 13 (27 GROUP) 
27GROUPNDF4 LATTICECELL 
U308 1 5.4078E-1 293.0 92234 0.03 92235 4.46 92236 0.08 92238 95.43 END 
820 1 8.95141-2 END 
ARBM-BAGGIE 1.0 3 0 0 0 1001 14.01 6012 89.9 8016 1.20 1 1.9134E-2 

ARBM-ALll00 1.0 3 0 0 1 13027 99.18 26000 0.5 29000 0.2 2 9.53903-1 

ARBM-TAPE(V1NYL) 1.0 7 0 0 0 1001 5.92 6012 45.91 8016 10.82 17000 

ARBM-TAPE(MYLAR) 1.0 3 0 0 0 1001 6.83 6012 65.50 8016 27.02 2 

ARBM-MODERATOR 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 3 END 
RFCONCRETE 5 1 . O  END 
END COMP 
SPHTRIANGP 19.9462 18.5857 1 3 18.9579 2 END 
ROCKY FLATS CRITICALS NUREG/CR-1071 EXPERIMENT NUMBER 13 (27 GROUP) 
READ PARn RUN=YES NPG=LOO 
PLT=NO PDN=YES NUB=YES 
END PARn 
READ GEOM 
UNIT 1 

CUBOID 1 1 6P7.49 
CUBOID 2 1 6P7.64 
CUBOID 0 1 637.6650 
UNIT 2 
COM='X-FACE INTERSTITIAL MODERATOR' 
CUBOID 3 1 2P1.2200 437.665 
UNIT 3 
COM='Y-PACE INTERSTITIAL MODERATOR' 
CUBOID 3 1 237.665 231.2200 237.665 
UNIT 4 
COM='Z-FACE INTERSTITIAL MODERATOR' 
CUBOID 3 1 437.665 2P1.2200 
UNIT 5 
COM='MORE X-FACE MODERATOR' 
CUBOID 3 1 431.2200 237.665 
UNIT 6 
COM='MORE Y-PACE MODERATOR' 
CUBOID 3 1 2P7.665 4P1.2200 

END 

END 

25.73 20040 6.9 22000 1.6 82000 1.1 2 1.1115E-2 END 

1.7491E-2 END 

con='FuEL BOX 15.28 cn ON A SIDE WITH .I5 cn WALLS .05cn STACKING VOID' 

UNIT 7 
COM='MORE 2-FACE MODERATOR' 
CUBOID 3 1 2Pl.2200 237.665 231.2200 
UNIT 8 
COM='LAST OF INTERSTITIAL MODERATOR' 
CUBOID 3 1 6P1.2200 
UNIT 9 
COM='NORTH SPLIT TABLE CORE' 
ARRAY 1 -33.1 220.0 
CUBOID 5 1 0.0 -33.6 76.2 0.0 50.87 -30.5 
CUBOID 0 1 0.0 -33.6 77.5 0.0 52.70 -30.5 
CUBOID 5 1 0.0 -33.6 103.0 -25.5 78.2 -56.0 
CUBOID 0 1 0.0 -34.3 103.0 -25.5 78.2 -56.0 
CUBOID 5 1 0.0 -59.9 103.0 -25.5 78.2 -56.0 
UNIT 10 
COM='SOUTH SPLIT TABLE CORE' 
ARRAY 2 320.0 
CUBOID 5 1 44.4 0.0 76.2 0.0 50.87 -30.5 
CUBOID 0 1 47.5 0.0 77.5 0.0 52.70 -30.5 
CUBOID 5 1 73.0 0.0 103.0 -25.5 78.2 -56.0 
HOLE 1 1  0.0 38.75 -56.0 
HOLE 1 1  0.0 38.75 52.7 
UNIT 1 1  
CUBOID 0 1 10.2 0.0 232.55 25.5 0.0 
UNIT 12 
COM='NORTH SPLIT TABLE FACEPLATE' 
CUBOID 3 1 2P0.6150 2364.2500 2367.1 
UNIT 13 
COM='FACEPLATE FOR SOUTH SPLIT TABLE' 
CUBOID 3 1 2P0.6150 2364.2500 2P67.1 
UNIT 14 
COM='AIR GAP' 
CUBOID 0 1 230.2850 2364.2500 2P67.1 
GLOBAL 
UNIT 15 
COM='TOTAL' 
ARRAY 3 320.0 
UNIT 56 

CUBOID 0 1 6P7.6650 
UNIT 61 
COM='Y-PACE MODERATOR VOID' 
CUBOID' 0 1 237.665 231.2200 2P7.665 
END GEOMETRY 
READ ARRAY 
ARA=l NUX=3 NUY=7 NUZ=5 
COM='NORTH SPLIT TABLE CORE' 
FILL 1 2 1 3 5 3 296 1 2 1 

4 7 4 6 8 6 2Q6 4 7 4 
1Q42 
56 2 1 61 5 3 296 56 2 1 END FILL 

con='EnPw FUEL LOCATION' 

ARA=2 NUX=3 NUY=7 NUZ=5 
COM='SOUTH SPLIT TABLE CORE' 
FILL 1 2 1 3 5 3 296 1 2 1 

4 7 4 6 8 6 296 4 7 4 
1Q42 
1 2 56 3 5 61 296 1 2 56 END FILL 

ARA=3 NUX=) NUY=1 NUZ=1 

FILL 9 12 14 13 10 END FILL 
END ARRAY 

 TOTAL^ 



Table A.3 (continued) 

READ PLOT TTL='XZ SLICE OF RFP1 SHOWING MTXRIAL RXGIONS' 
XUL=-2 YUL=64.05 GUL=136 
XLR=137 YLR=64.05 GLR=-2 
UAX=l WDN=-1 NAX=130 NCEk'0123456'XND 
TTL='YZ SLICE OF NORTH CORE SXCOND ROW' 
XUL=28 YUL=-2 ZUL=136 
XLR=28 YLR=136 ZLR=-2 
VAX=1 WDN=-1 NAX=130 NCH='0123456'XND 
TTL='YE SLICE OF SOUTH CORX SECOND ROW' 
XUL=80 YUL=-2 ZUL=136 
XLR=8O YLR=136 ZLR--2 
VAX=1 WDN=-1 NAX=130 NCH='0123956' 
END PLOT 
READ START NST=l 
XSM=15 XSP=122 YSM=15 YSP=122 2SM=30 ZSP=122 END START 
END DATA 
END 

CAR05 
=CSAS25 
ROCKY FLATS CRITICALS NURXG/CR-1071 XXPXRIMENT NUMBXR 15 127 GROUP) 
27GROUPNDP4 LATTICECXLL 
U308 1 5.4078B-1 293.0 92234 0.03 92235 4.46 92236 0.08 92238 95.43 XND 
H20 1 8.9514E-2 XND 
ARBM-BAGGIE 1.0 3 0 0 0 1001 14.01 6012 84.9 8016 1.20 1 1.9134X-2 

ARBM-AL1100 1.0 3 0 0 1 13027 99.18 26000 0 . 5  29000 0.2 2 9.53901-1 
END 

END 
ARBM-TAPEIVINYL) 1.0 7 0 0 0 1001 5.92 6012 45.91 

25.73 20040 6.9 22000 1.6 82000 1.1 2 1.1115X-2 
ARBM-TAPEIMYLAR) 1.0 3 0 0 0 1001 6.83 6012 6 5 . 5 0  

1.74913-2 END 
ARBM-MODERATOR 1.185 3 0 0 0 1001 7.83 6012 59.49 
RFCONCRETE 5 1 . O  XND 

8016 10.82 17000 
XND 
8016 27.02 2 

8016 32.48 3 XND 

END COMP 
SPHTRIANGP 19.0000 18.5857 1 3 18.9579 2 END 
ROCKY FLATS CRITICALS NURXG/CR-1071 XXPERIMXNT NUMBXR 15 127 GROUP) 
READ PARM RUN=YES NPG=600 PLT=NO 
FDN=YBS NUB=YES 
END PARM 
RXAD GEOM 
UNIT 1 
COM='FUEL BOX 15.28 CM ON A SIDE'RITH .15 CM WALLS .05CM STACKING VOID' 
CUBOID 1 1 6P7.49 
CUBOID 2 1 637.64 
CUBOID 0 1 637.6650 
UNIT 2 
COM='X-FACE INTXRSTITIAL MODERATOR' 
CUBOID 3 1 2P0.4645 4P7.665 
UNIT 3 
COM='Y-FACE INTXRSTITIAL MODERATOR' 
CUBOID 3 1 237.665 230.4645 237.665 
UNIT 4 
COM='E-FACE INTERSTITIAL MODERATOR' 
CUBOID 3 1 437.665 230.4645 
UNIT 5 
COM='MORE X-FACE MODXRATOR' 
CUBOID 3 1 4P0.4645 237.665 
UNIT 6 
COM='MORE Y-FACX MODXRATOR' 
CUBOID 3 1 237.665 4P0.4645 

UNIT 7 
COM= MORE 
CUBOID 3 
UNIT 8 
Con= ' LAST 
CUBOID 3 
UNIT 9 

2-PACE MODERATOR' 
1 2P0.4645 237.665 2P0.4645 

OF INTERSTITIAL MODERATOR' 
1 630.9645 

COM='NORTH SPLIT TABLE CORX' 
ARRAY 1 -31.589 2*0.0 
CUBOID 5 1 0.0 -31.589 76.207 0.0 80.366 -25.5 
CUBOID 0 1 0.0 -32.3 77.5 0.0 83.2 -25.5 
CUBOID 5 1 0.0 -57.8 103.0 -25.5 108.7 -25.5 
UNIT 10 
COM='SOUTH SPLIT TABLX CORE' 
ARRAY 2 380.0 
CUBOID 5 1 47.848 0.0 76.207 0.0 80.366 -25.5 
HOLE 1 1  0.0 38.75 -25.5 
CUBOID 0 1 47.848 0.0 77.5 0.0 83.2 -25.5 
CUBOID 5 1 47.848 0.0 103.0 -25.5 108.7 -25.5 
HOLE 1 1  0.0 38.75 83.2 
CUBOID 0 1 48.848 0.0 103.0 -25.5 108.7 -25.5 
CUBOID 5 1 74.348 0.0 103.0 -25.5 108.7 - 2 5 . 5  
UNIT 1 1  
CUBOID 0 1 10.2 0.0 232.55 25.5 0 . 0  
UNIT 12 
COM='NORTH SPLIT TABLX FACEPLATE' 
CUBOID 3 1 2PO.O 2364.2500 2P67.1 
UNIT 13 
COM='FACXPLATE FOR SOUTH SPLIT TABLE' 
CUBOID 3 1 230.4620 2P64.2500 2367.1 
UNIT 14 
COM='AIR GAP' 
CUBOID 0 1 2P0.2850 2364.2500 2367.1 
GLOBAL 
UNIT 15 
COM='TOTAL' 
ARRAY 3 3*0.0 
UNIT 5 6  
COM='EMPTY FUEL LOCATION' 
CUBOID 0 1 637.6650 
UNIT 61 
COM='Y-FACE MODXRATOR VOID' 
CUBOID 0 1 237.665 290.4645 237.665 
XND GXOMXTRY 
RXAD ARRAY 
ARA=l NUX=3 NUY=7 NUZ=9 
COM='NORTH SPLIT TABLE CORE' 
FILL 1 2 1 3 5 3 296 1 2 1 

4 7 4 6 8 6 2Q6 4 7 4 
3942 
1 2 1 3 5 3 296 1 2 1 END FILL 

ARA=2 NUX=5 NUY=7 NUZ=9 
COM='SOUTH SPLIT TABLE CORX' 
FILL 1 2 1 2 1 3 5 3 5 3 2QlO 1 2 1 2 1 

4 7 4 7 4 6 8 6 8 6 2910 4 7 4 7 4 
3Q70 
1 2 1 2 1 3 5 3 5 3  
56 2 1 2  1 6 1  5 3 5 3 
5 6  2 1 2  1 3  5 3 5 3 
1 2 1 2 1  END FILL 

ARA=3 NUX=5 NUY=1 NUE=1 
COM='TOTAL' 
FILL 9 12 14 13 10 END FILL 



Table A.3 (continued) 

END ARRAY 
READ PLOT TTL='XZ SLICE OF RFPl SHOWING MTERIAL REGIONS' 
XUL=-2 YUL=64.05 ZUL=136 
XLR=137 YLR=64.05 ELR=-2 
UAX=l WDN=-l NAX=130 NCH='0123456'END 
TTL='YZ SLICE OF NORTH CORE SECOND ROW' 
XUL=28 YUL=-2 ZUL=136 
XLR=28 YLR=136 ZLR=-2 
VAX=1 WDN=-1 NAX=130 NCH='0123456'END 
TTL='YZ SLICE OF SOUTH CORE SECOND ROW' 
XUL=80 YUL=-2 ZUL=136 
XLR=EO YLR=136 ZLR=-2 
VAX=l WDN=-1 NAX=130 NCH='0123456' 
END PLOT 
READ START NST=1 
XSU=15 XSP=122 YSU=15 YSP=122 ZSU=30 ZSP=122 END START 
END DATA 
END 

CAR06 
=CSAS25 
ROCKY FLATS CRITICALS NUREGICR-0674 EXPERIUENT NUUBER ? (27 GROUP UODEL) 
' FUEL CUBE 15.28 CU, U(4.461308 @ H/U=0.77, HI ENRICHED SPHERE DRIVEN 
27GROUPNDF4 INFHOUUEDIUU 
U308 1 5.4078E-1 293.0 92234 0.03 92235 4.46 92236 0.08 92238 95.43 END .. ~~ - _._ 
H20 1 8.9514E-2 END 
ARBU-BAGGIE 1.0 3 0 0 0 1001 14.01 6012 84.9 8016 1.20 1 1.91341-2 

END 
ARBU-ALll00 1.0 3 0 0 1 13027 99.18 26000 0.5 29000 0.2 2 9.53901-1 

ARBU-TAPE(VINYL) 1.0 7 0 0 0 1001 5.92 6012 45.91 8016 10.82 17000 

ARBU-TAPE(UYLAR) 1.0 3 0 0 0 1001 6.83 6012 6 5 . 5 0  8016 27.02 2 

ARBU-UODERATOR 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 3 END 
ARBU-PLEX(REG) 1.0 3 0 0 0 1001 7.84 6012 59.59 8016 32.23 4 

ARBM-PLEX(PAPER) 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 9 

ARBU-PLEX(GLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 4 

ARBU-PLEXCTRIS) 1.0 8 0 0 1 1001 7.16 6012 52.03 7014 0.16 8016 29.82 

ARBU-PLEX(PAPBR) 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 5 

ARBU-PLEX(GLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 5 

ARBU-FILLER 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 6 0.7 END 
' THIS MTERIAL IS ACTUALLY MODERATOR ADJUSTED FOR THE VOLUUE 
' FRACTION OF THE VOID FILLED BETWEEN CORE AND REFLECTOR. 
ARBU-AL1100 1.0 3 0 0 1 13027 99.18 26000 0 . 5  29000 0.2 7 2.715 END 
URANIUU 8 0.9516 293.0 92234 1.0 92235 93.19 92236 0.4 92238 5.41 END 
ARBU-PJ 0.816 2 0 0 0 1001 85.1 6012 14.9 8 0.0041 END 
SS304 9 1.0 END 
END COUP 
ROCKY FLATS CRITICALS NUREG/CR-0674 EXPERIUENT NUMBER ? (27 GROUP UODEL) 
' FUEL CUBE 15.28 CU, U(4.461308 0 H/U=0.77, HI ENRICHED SPHERE DRIVEN 
READ PARM NPG=COO NUB=YES ?DN=YES PLT=NO END PARn 
READ GEOU 

END 

25.73 20040 6.9 22000 1.6 82000 1.1 2 1.11158-2 END 

1.7491E-2 END 

1.1773 END 

3.7534E-3 END 

1.1648E-3 END 

15031 1.02 17000 1.81 35079 4.260 35081 2.840 5 1.2757 END 

3.75343-3 END 

1.16481-3 END 

UNIT 1 
Con= FUEL 
CUBOID 0 
CUBOID 2 
CUBOID 1 
UNIT 2 

BOX WITH VOID AND PART OF AL BOX' 
1 9.80 0.0 3.75 0.0 14.98 0.0 
1 9.95 0.0 3.90 - 0 . 1 5  14.98 0.0 
1 14.98 0.0 9.365 -5.615 14.98 0.0 

COU='FRONT OF FUEL BOX' 
CUBOID 2 1 0.15 0.0 5.615 0.0 14.98 0.0 
CUBOID 0 1 0.15 0.0 9.365 0.0 14.98 0.0 
CUBOID 2 1 0.15 0.0 14.98 0.0 14.98 0.0 
UNIT 3 
COU='REAR OF FUEL BOX' 
CUBOID 2 1 0.15 0.0 14.98 0.0 14.98 0.0 
UNIT 4 
COU='ARRAY TO ASSEUBLE PART OF BOX' 
ARRAY 26 3*0 
UNIT 5 
COU='TOP AND BOTTOU OF BOX' 
CUBOID 0 1 9.80 0.0 3.750 0.0 0.15 0.0 
CUBOID 2 1 15.28 0.0 9.365 -5.615 0.15 0.0 
GLOBAL 
UNIT 6 
COU='ARRAY TO ASSEUBLE TOP AND BOTTOU' 
ARRAY 27 320 
CUBOID 2 1 15.28 0.0 15.13 -0.15 15.28 0.0 
CUBOID 0 1 15.305 -0.025 15.155 -0.175 15.305 -0.025 
UNIT 7 
COU='FUEL BOX 15.28 CU ON A SIDE WITH .15 CU WALLS .05CM STACKING VOID' 
CUBOID 1 1 637.49 
CUBOID 2 1 637.64 
CUBOID 0 1 637.6650 
UNIT 8 
COU='BOX FOR DRIVER' 
CYLINDER 9 1 0.3175 237.32 
HEUISPHE+X 8 1 7.334 CHORD 6.818 
CUBOID 0 1 8.512 -6.818 237.665 237.665 
HOLE 37 0.0 0.0 -7.665 
UNIT 34 
COU='ALUUINUU WEIGHT DISTRIBUTION PLATE FOR SPECIAL BOX' 
CUBOID 0 1 9.80 0.0 3.750 0.0 0.16 0.0 
CUBOID 7 1 15.33 0.0 9.54 -5.79 0.16 0.0 
UNIT 35 
COU='ALUUINUU WEIGHT DISTRIBUTION PLATE FOR BOXES' 
CUBOID 7 1 437.665 0.16 0 . 0  
UNIT 37 
COU='DRIVER UOUNT' 
CYLINDER 9 1 1.56 0.331 0.0 
UNIT 9 
COU='NORTH SPLIT TABLE CORE' 
ARRAY 1 3*0.0 
CUBOID 0 1 30.66 -0.94 77.5 0.0 83.475 0.0 
UNIT 10 
COU='SOUTH SPLIT TABLE CORE' 
ARRAY 2 3*0.0 
CUBOID 0 1 49.4 0.0 77.5 0.0 83.475 0.0 
UNIT 1 1  
COU='PLEXIGLASS REFLECTOR SHEET WITHOUT TRIS, NORTH BOTTOM REFLECTOR' 
CUBOID 4 1 2P15.8000 2338.7500 230.6150 
UNIT 12 
COU='PLEXIGLASS REFLECTOR SHEET WITH TRIS, NORTH BOTTOU REFLECTOR' 
CUBOID 5 1 2315.8000 2338.7500 230.6150 
UNIT 13 
COU='UPPER PORTION NORTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 5 1 2P15.8 2338.75 2P8.24 

? 
ul 
W 



Table A.3 (continued) 

UNIT 14 
COM='LOWER PORTION NORTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 5 1 2P15.8 2338.75 233.69 
UNIT 15 
COM='NORTH BOTTOM REFLECTOR INCLUDES REGULAR AND TRIS' 
ARRAY 3 320.0 
UNIT 16 
COM='PLEXIGLAS SHEET BOTTOM SOUTH REFLECTOR WITHOUT TRIS' 
CUBOID 0 1 2P5.1 232.5 230.6150 
CUBOID 4 1 44.3 -5.1 2338.75 230.615 
UNIT 17 
COM='PLEXIGLAS SHEET BOTTOM SOUTH REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 232.5 230.6150 
CUBOID 5 1 44.3 -5.1 2P38.75 230.6150 
UNIT 18 
COM='LOWER PORTION SOUTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 232.5 218.855 
CUBOID 5 1 44.3 -5.1 2P38.75 2P8.855 
UNIT 19 
COM='SOUTH BOTTOM REFLECTOR WITH REGULAR AND TRIS' 
ARRAY 4 320.0 
UNIT 20 
COM='EAST AND WEST REFLECTORS FOR NORTH REFLECTOR WITH TRIS' 
CUBOID 5 1 2P15.8 2112.65 2354.2825 
UNIT 21 
COM='ARRAY FOR EAST AND WEST REFLECTORS FOR NORTH RSFLECTOR' 
ARRAY 5 3.0.0 
UNIT 22 
COM='EAST AND WEST REFLECTORS FOR SOUTH REFLECTOR WITH TRIS' 
CUBOID 5 1 2324.700 2112.65 2354.2825 
UNIT 23 
COM='ARRAY FOR EAST AND WEST REFLECTORS FOR SOUTH REFLECTOR' 
ARRAY 6 3*0.0 
UNIT 24 
COM='NORTH TOP REFLECTOR WITH TRIS' 
CUBOID 5 1 2P28.35 2364.05 2P12.15 
UNIT 25 
COM='ARRAY FOR NORTH TOP REFLECTOR' 
ARRAY 7 320.0 
UNIT 26 
COM='SOUTH TOP REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 232.5 2P12.15 
CUBOID 5 1 69.4 -5.1 2364.05 2112.15 
UNIT 27 
COM='ARRAY FOR SOUTH TOP REFLECTOR' 
ARRAY 8 3*0.0 
UNIT 28 
COM='NORTH END REFLECTOR 9.8CM PORTION WITHOUT TRIS' 
CUBOID 4 1 284.9000 2364.0500 2354.2825 
UNIT 29 
COM='NORTH END RELPECTOR 5.2 CM PORTION WITH TRIS' 
CUBOID 5 1 212.6 2P64.0500 2354.2825 
UNIT 30 
COM='NORTH END RELFECTOR 10.1 CM PORTION WITHOUT TRIS' 
CUBOID 4 1 2P5.05 2364.05 2354.2825 
UNIT 31 
COM='ARRAY FOR NORTH END REFLECTOR' 
ARRAY 9 3*0.0 
UNIT 32 
COM='SOUTH END REFLECTOR' 
CUBOID 5 1 2312.55 2364.05 2354.2825 
UNIT 3 3  
COM='ARRAY FOR SOUTH END REFLECTOR' 
ARRAY 10 3t0.0 

UNIT 38 
COM='NORTH CORE WITH BOTTOM REFLECTOR' 
ARRAY 13 3* 0.0 
UNIT 39 
COM='NORTH CORE WITH EAST AND WEST REFLECTOR' 
ARRAY 14 3.0.0 
UNIT 40 
COM='NORTH CORE WITH END REFLECTOR' 
ARRAY 15 3tO.O 
UNIT 42 
COM='NORTH CORE WITH TOP REFLECTOR' 
ARRAY 16 3tO.O 
UNIT 48 
COM='SOUTH CORE WITH BOTTOM REFLECTORS' 
ARRAY 20 320.0 
UNIT 49 
COM='SOUTH CORE WITH EAST WEST REFLECTORS' 
ARRAY 21 3tO.O ~ .. .. .. . . - . . 
UNIT 50 
COM='SOUTH CORE END REFLECTOP' 
ARRAY 22 3tO.O 
UNIT 52 
COM='SOUTH CORE WITH TOP REFLECTOR' 
ARRAY 23 3.0.0 
UNIT 54 
COM='AIR GAP' 
HEMISPHE-X 8 1 7.334 CHORD -6.818 
CUBOID 0 1 -6.818 -7.619 64.475 -63. 
GLOBAL 

625 69.13 

UNIT 55 
COM='TOTAL' 
ARRAY 25 3*0.0 
END GEOMETRY 
READ ARRAY 
ARA=l NUX=2 NUY=5 NUZ=9 
COM='NORTH SPLIT TABLE CORE' 
FILL 10R7 

1 OR35 
1 OR7 
10R35 
1 OR7 
1 OR35 
1 OR7 
1 OR35 
10R7 END FILL 

ARA=2 NUX=3 NUY=5 NUZ=9 
COM='SOUTH SPLIT TABLE CORE' 
FILL 6R7 6 8R7 

6R35 34 8R35 
6R7 6 8R7 
6R35 34 8R35 
6577 8 8R7 
6R35 34 8R35 
6R7 6 8R7 
6R35 34 8R35 
6R7 6 8R7 END FILL 

ARA=3 NUX=1 NUY=1 NUZ=3 
COM='NORTH BOTTOM REFLECTOR' 
FILL 14 1 1  13 END FILL 
ARA=4 NUX=1 NUY=1 NUZ=7 
COM='SOUTH BOTTOM REFLECTOR' 
FILL 18 16 17 16 16 17 17 END FILL 
ARA=5 NUX=1 NUY=1 NUZ=1 
COM='EAST AND WEST WALLS OF NORTH REFLECTOR' 
FILL 20 END FILL 

.63.735 

? m 
0 



Table A. 3 (continued) 

ARA=6 NUX=l NUY=1 NUZ=1 
COU='EAST AND WEST WALLS OF SOUTH REFLECTOR' 
FILL 22 END FILL 
ARA=7 NUX=1 NUY=1 NUZ=I 
COU='ARRAY FOR NORTH TOP REFLECTOR' 
FILL 24 END FILL 
ARA=8 NUX=1 NUY=1 NUZ=1 
COU='ARRAY FOR SOUTH TOP REPLECTOR' 
FILL 26 END FILL 
ARA=9 NUX=) NUY=1 NUZ=1 
COU='ARRAY FOR NORTH END REFLECTOR' 
FILL 28 29 30 END FILL 
ARA=lO NUX=1 NUY=l NUZ=1 
COU='ARRAY FOR SOUTH END REPLECTOR' 
FILL 32 END FILL 
ARA=13 NUX=l NUY=1 NUZ=2 
COU='COUBINATION OF NORTH CORE WITH BOTTOU REFLECTOR' 
FILL 15 9 END FILL 
AUA=lO NUX=l NUY=3 NUZ=1 
COU='NORTH CORK WITH SIDE REFLECTORS' 
FILL 21 38 21 END FILL 
ARA=lj NUX=2 NUY=1 NUZ=1 
COM='NORTH CORE WITH END REPLECTOR' 
FILL 31 39 END FILL 
ARA=16 NUX=l NUY=1 NUZ=2 
COU='NORTH CORE WITH TOP REFLECTOR' 
FILL 40 25 END FILL 
ARA=20 NUX=1 NUY=l NUZ=2 
COU='SOUTH CORE WITH BOTTOU REFLECTOR' 
FILL 19 10 END FILL 
ARA=21 NUX=1 NUY=3 NUZ=1 
COU='SOUTH CORE WITH EAST WEST REFLECTORS' 
FILL 23 4 8  23 END FILL 
ARA=22 NUX=2 NUY=l NUZ=l 
COU='SOUTH CORE WITH END REFLECTOR' 
FILL 49 33 END FILL 
ARA=23 NUX=1 NUY=l NUZ=2 
COU='COUBINATION OF CORE WITH TOP RSFLSCTOR' 
FILL 50 27 END FILL 
ARA=25 NUX=3 NUY=1 NUZ=l 
COM='TOTAL' 
FILL 42 54 52 END FILL 
ARA=26 NUX=3 NUY=1 NUZ=l 
COU='ASSEUBLY OF FUEL BOX 
FILL 2 1 3 END FILL 
ARA=27 NUX=1 NUY=1 NUZ=3 
COU='ASSKUBLY OF FUEL BOX 
FILL 5 4 5 END FILL 

FRONT AND REAR' 

TOP AND BOTTOM' 

END ARRAY 
READ PLOT TTL='YZ SLICE OF SOUTH CORK FIRST ROW' 
XUL=64.319 YUL=55.625 ZUL=71.735 
XLR=64.319 YLR=71.625 ZLk55.735 
V M = 1  WDN=-1 NAX=130 NCH='012345678'END 
TTL='XZ SLICE OF SPHERE CUBOID' 
XUL=56.0 YUL=63.625 ZUL=71.735 
XLR=72.0 YLR=63.625 ZLR=55.735 
UAX=l WDN=-1 NAX=130 NCH='012345678' 
END PLOT 

CAR0 7 
=CSAS25 
ROCKY FLATS CRITICALS NUREG/CR-0674 EXPBRIUENT NUUBER ? (27 GROUP UODEL) 

FUEL CUBE 15.28 CU, U(4.46)308 @ H/U=0.77, HI CONC. SOLUTION DRIVEN 
27GROUPNDP4 INFHOMUEDIUU 
U308 1 5.4078E-1 293.0 92234 0.03 92235 4 . 4 6  92236 0.08 92238 95.43 END 
H2O 1 8.9514E-2 END 
ARBU-BAGGIE 1.0 3 0 0 0 1001 14.01 6012 84.9 8016 1.20 1 1.9134E-2 

END 
ARBU-ALll00 1.0 3 0 0 1 13027 99.18 26000 0.5 29000 0.2 2 9.539OE-1 

ARBU-TAPEtVINYL) 1.0 7 0 0 0 1001 5.92 6012 45.91 8016 10.82 17000 

ARBU-TAPKCUYLAR) 1.0 3 0 0 0 1001 6.83 6012 65.50 8016 27.02 2 

ARBU-UODERATOR 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 3 END 
ARBM-PLEX(REG) 1.0 3 0 0 0 1001 7.84 6012 59.59 8016 32.23 4 

END 

25.73 20040 6.9 22000 1.6 82000 1.1 2 1.11151-2 END 

1.74911-2 END 

1.1773 END 

3.75341-3 END 
ARBM-PLEX(PAPER) 1.0 3 0 0 0 1001 6 . 4 8  6012 42.17 8016 49.5 4 

ARBU-PLEX(GLUK) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 4 

ARBU-PLEX(TR1S) 1.0 8 0 0 1 1001 7.16 6012 52.03 7014 0.16 8016 29.82 

ARBU-PLEX(PAPER) 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 5 

ARBU-PLEX(GLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 5 

ARBU-FILLER 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 6 0.7 END 
' THIS UATERIAL IS ACTUALLY UODERATOR ADJUSTED FOR THE VOLUUE 
' FRACTION OF THE VOID FILLED BETWEEN CORE AND RKFLECTOR. 
ARBU-AL1100 1.0 3 0 0 1 13027 99.18 26000 0.5 29000 0.2 7 2.715 END 
SOLNUOZ(N03)2 8 351.18 0.549 1.0 293.0 92234 1.022 92235 93.172 

SS304 9 1.0 END 
END COUP 
ROCKY FLATS CRITICALS NUREG/CR-0674 EXPERIMENT NUUBER ? (27 GROUP UODEL) 
' FUEL CUBE 15.28 CU, U(4.46)308 @ H/U=0.77, HI CONC. SOLUTION DRIVEN 
READ PARU NPG=600 NUB=YES FDN=YES PLT=NO END P A M  
RKAD GEOU 
UNIT 1 
COU='FUEL BOX WITH VOID AND PART OF AL BOX' 
CUBOID 0 1 9.80 0.0 3.75 0.0 14.98 0.0 
CUBOID 2 1 9.95 0.0 3.90 -0.15 14.98 0.0 
CUBOID 1 1 14.98 0.0 9.365 -5.615 14.98 0.0 
UNIT 2 
COU='FRONT OF FUEL BOX' 
CUBOID 2 1 0.15 0.0 5.615 0.0 14.98 0.0 
CUBOID 0 1 0.15 0.0 9.365 0.0 14.98 0.0 
CUBOID 2 1 0.15 0.0 14.98 0 . 0  14.98 0.0 
UNIT 3 
COM='REAR OF FUEL BOX' 
CUBOID 2 1 0.15 0.0 14.98 0.0 14.98 0.0 
UNIT 4 
COU='ARRAY TO ASSKUBLE PART OF BOX' 
ARRAY 26 3+0 
UNIT 5 
COU='TOP AND BOTTOH OF BOX' 

1.16481-3 END 

15031 1.02 17000 1.81 35079 4.260 35081 2.840 5 1.2757 END 

3.75341-3 END 

1.164811-3 END 

? 
92236 0 . 4 3 4  92238 5.372 END 

_ _ ~ ~  ~-~ ~ _ ~ ~ _ ~ ~  -~ ~-~ 
~~~ 

' READ START NST=6 TFX=65 TFY=63.625 TFZ=63.735 LNU=300 END START 9*80 3*750 o * o  
READ START NST=1 XSM=56.981 XSP=71.649 YSU=56.219 YSP=70.959 

END DATA 
END 

CUBOID 2 1 15.28 0.0 9.365 -5.615 0.15 0.0 
GLOBAL ZSU=56.401 ZSP=71.069 END START 



Table A.3 (continued) 

UNIT 6 
COM='ARRAY TO ASSEMBLE TOP AND BOTTOM' 
ARRAY 27 3.0 
CUBOID 2 1 15.28 0.0 15.13 -0.15 15.28 0.0 
CUBOID 0 1 15.305 -0.025 15.155 -0.175 15.305 -0.025 
UNIT 7 

CUBOID 1 1 6P7.49 
CUBOID 2 1 6P7.64 
CUBOID 0 1 637.6650 
UNIT 34 
COM='ALUHINUM WEIGHT DISTRIBUTION PLATE ?OR SPECIAL BOX' 
CUBOID 0 1 9.80 0.0 3.750 0.0 0.16 0.0 
CUBOID 7 1 15.33 0.0 9.54 -5.79 0.16 0.0 
UNIT 35 
COH='ALUMINUM WEIGHT DISTRIBUTION PLATE FOR BOXES' 
CUBOID 7 1 437.665 0.16 0.0 
UNIT 9 
COM='NORTH SPLIT TABLE CORE' 
ARRAY 1 3.0.0 
CUBOID 0 1 30.66 -0.94 77.5 0.0 83.475 0.0 
UNIT 10 
COH='SOUTH SPLIT TABLE CORE' 
ARRAY 2 3.0.0 
CUBOID 0 1 49.4 0.0 77.5 0.0 83.475 0.0 
UNIT 1 1  
COM='PLEXICLASS REFLECTOR SHEET WITHOUT TRIS, NORTH BOTTOM REFLECTOR' 
CUBOID 4 1 2P15.8000 2338.7500 230.6150 
UNIT 12 
COH='PLSXIGLASS REFLECTOR SHEET WITH TRIS, NORTH BOTTOM REFLECTOR' 
CUBOID 5 1 2P15.8000 2338.7500 230-6150 
UNIT 13 
COH='UPPER PORTION NORTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 5 1 2P15.8 2338.75 238.24 
UNIT 14 
COM='LOWSR PORTION NORTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 5 1 2315.8 2338.75 233.69 
iiNIT 15 
COM='NORTH BOTTOM REFLECTOR INCLUDSS REGULAR AND TRIS' 
ARRAY 3 3r0.0 
UNIT 16 
COH='PLEXIGLAS SHEET BOTTOM SOUTH REFLECTOR WITHOUT TRIS' 
CUBOID 0 1 2P5.1 232.5 230.6150 
CUBOID 4 1 44.3 -5.1 2338.75 230.615 
UNIT 17 
COPI='PLEXIGLAS SHEET BOTTOM SOUTH REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 2P2.5 230.6150 
CUBOID 5 1 44.3 -5.1 2338.75 2PO.6150 
UNIT 18 
COX='LOWER PORTION SOUTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 232.5 238.855 
CUBOID 5 1 44.3 -5.1 2338.75 238.855 
UNIT 19 
COH='SOUTH BOTTOM REFLECTOR WITH REGULAR AND TRIS' 
ARRAY 4 390.0 
UNIT 20 
COM='EAST AND WSST REFLSCTORS FOR NORTH RSFLSCTOR WITH TRIS' 
CUBOID 5 1 2315.8 2P12.65 2354.2825 
UNIT 21 
COH='ARRAY FOR EAST AND WSST REFLECTORS FOR NORTH REFLECTOR' 
ARRAY 5 3.0.0 
UNIT 22 
COH='EAST AND WEST REFLECTORS FOR SOUTH RE?LSCTOR WITH TRIS' 
CUBOID 5 1 2324.700 2312.65 2354.2825 

con='FuEL BOX 15.28 cn ON A SIDE WITH .15 cn WALLS .05cn STACKING VOID' 

UNIT 23 
COH='ARRAY FOR BAST AND WEST REFLECTORS FOR SOUTH REFLECTOR' 
ARRAY 6 3.0.0 
UNIT 24 
COM='NORTH TOP REFLECTOR WITH TRIS' 
CUBOID 5 1 2328.35 2364.05 2312.15 
UNIT 25 
COM='ARRAY FOR NORTH TOP REFLECTOR' 
ARRAY 7 3.0.0 
UNIT 26 
COM='SOUTH TOP REFLECTOR WITH TRIS' 
CUBOID 0 1 235.1 232.5 2P12.15 
CUBOID 5 1 69.4 -5.1 2364.05 2312.15 
UNIT 27 
COM='ARRAY FOR SOUTH TOP REFLECTOR' 
ARRAY 8 3eO.O 
UNIT 28 
COM='NORTH END REFLECTOR 9.8CM PORTION WITHOUT TRIS' 
CUBOID 4 1 234.9000 2364.0500 2354.2825 
UNIT 29 
COM='NORTH END RELFECTOR 5.2 CM PORTION WITH TRIS' 
CUBOID 5 1 232.6 2364.0500 2354.2825 
UNIT 30 
COM='NORTH END RELFECTOR 10.1 CM PORTION WITHOUT TRIS' 
CUBOID 4 1 235.05 2364.05 2354.2825 
UNIT 31 
COM='ARRAY FOR NORTH END REFLECTOR' 
ARRAY 9 3rO.O 
UNIT 32 
COM='SOUTH END REPLECTOR' 
CUBOID 5 1 2312.55 2364.05 2354,2825 
UNIT 33 
COM='ARRAY FOR SOUTH END RSFLSCTOR' 
ARRAY 10 390.0 
UNIT 38 
COM='NORTH CORE WITH BOTTOM REFLECTOR' 
ARRAY 13 3. 0.0 
UNIT 39 
COM=nNORTH CORE WITH EAST AND WSST REFLECTOR' 
ARRAY 14 3.0.0 
UNIT 40 
COM='NORTH CORE WITH END REFLECTOR' 
ARRAY 15 3rO.O 
UNIT 42 
COH='NORTH CORE WITH TOP REFLSCTOR' 
ARRAY 16 3.0.0 
UNIT 48 
COM='SOUTH CORE WITH BOTTOM RRFLECTORS' 
ARRAY 20 390.0 
UNIT 49 
COM='SOUTH CORS WITH EAST WSST REFLECTORS' 
ARRAY 21 3.0.0 
UNIT 50 
COM='SOUTH CORS SND REFLECTOR' 
ARRAY UNIT 22 52 3.0.0 

COM='SOUTH CORS WITH TOP REFLBCTOR' 
ARRAY 23 3rO.O 
UNIT 54 
COM='AIR GAP' 
CUBOID 0 1 0.942 0.0 64.475 -63.625 69.13 -63.735 
GLOBAL 
UNIT 55 

ARRAY 25 3*0.0 
C ~ ~ = ~ T O T A L ~  



Table A.3 (continued) 

UNIT 5 6  
COU='COUBINATION OF TWO RSGULAR FUSL BOXSS' 
ARRAY 28 3+0.0 
UNIT 57 
COU='COUBINATION OF RSGULAR FUSL BOX AND SPSCIAL FUSL BOX' 
ARRAY 29 3*0.0 
UNIT 5 8  
COU='COUBINATION OF TWO RSGULAR WSIGHT DISTRIBUTION PLATSS' 
ARRAY 30 3*0.0 
UNIT 59 
COU='COMBINATION OF RSGULAR AND SPSCIAL WSIGHT DISTRIBUTION PLATSS' 
ARRAY 31 3eO.O 
UNIT 60 
COU='NORTH CORS SOLUTION DRIVSR' 
CUBOID 8 1 237.5 2314.9 3.710 -7.5 
CUBOID 0 1 237.5 2314.9 237.5 
CUBOID 9 1 2P7.65 2P15.05 2P7.65 
CUBOID 0 1 237.665 2315.33 2P7.665 
UNIT 61 
COU='NORTH CORS SOLUTION DRIVSR' 
CUBOID 8 1 237.5 2314.9 3.630 -7.5 
CUBOID 0 1 237.5 2314.9 237.5 
CUBOID 9 1 2P7.65 2315.05 237.65 
CUBOID 0 1 237.665 2915.33 237.665 
END GEOUSTRY 
RSAD ARRAY 
ARA=1 NUX=2 NUY=4 NUL=) 
COU='NORTH SPLIT TABLS CORI' 
FILL 2R7 2R56 4R7 

23\35 2R58 4R35 
2R7 2R56 4R7 
2835 2158 4R35 
2R7 56 60 4R7 
2R35 2R58 4R35 
2R7 2R56 4R7 
2R35 2R58 4R35 
2R7 2R56 4R7 

SND FILL 
ARA=2 NUX=) NUY=4 NUZ=9 
COH='SOUTH SPLIT TABLS CORS' 
FILL 3R7 3R56 6R7 

3R35 3R58 6R35 
3R7 3R56 6R7 
3R35 3358 6R35 
3R7 61  5 6  56 6R7 
3R35 3R58 6335 
3R7 57 5 6  5 6  6R7 
3R35 59 58 58 6R35 
3R7 57 5 6  56  6R7 

SND FILL 
ARA=3 NUX=l NUY=l NUZ=3 
COU='NORTH BOTTOU RSFLSCTOR' 
FILL 14 1 1  13 SND FILL 
ARA=4 NUX=l NUY=l NUZ=7 
COU='SOUTH BOTTOM RSFLSCTOR' 
FILL 18 16 17 16 16 17 17 SND FILL 
ARA=5 NUX=l NUY=l NUz=1 
COU='MST AND WSST WALLS OF NORTH RSFLSCTOR' 
FILL 20 SND FILL 
ARA=6 NUX=l NUY=l NUZ=l 
COH='SAST AND WSST WALLS OF SOUTH RSFLSCTOR' 
FILL 22 SND FILL 
ARA=7 NUX=1 NUY=l NUZ=l 
COU='ARRAY FOR NORTH TOP RSFLSCTOR' 
FILL 24 SND FILL 

ARA=8 NUX=l NUY=l NUZ=1 
COU='ARRAY FOR SOUTH TOP RSFLSCTOR' 
FILL 26 SND FILL 
ARA=9 NUX=3 NUY=1 NUZ=l 
COU='ARRAY FOR NORTH SND RIFLSCTOR' 
FILL 28 29 30 SND FILL 
ARA=lO NUX=l NUY=l NUZ=1 
COU='ARRAY FOR SOUTH SND RSFLSCTOR' 
FILL 32 SND FILL 
ARA=13 NUX=1 NUY=1 NUZ=2 
COU='COUBINATION OF NORTH CORS WITH BOTTOM RSFLSCTOR' 
FILL 15 9 SND FILL 
ARA=14 NUX=l NUY=3 NUZ=1 
COU='NORTH CORS WITH SIDS RSFLSCTORS' 
FILL 21 38 21 SND FILL 
ARA=15 NUX=2 NUY=l NUZ=l 
COH=mNORTH CORS WITH SND RSFLSCTOR' 
FILL 31 39 SND FILL 
W = 1 6  NUX=l NUY=1 NUZ=2 
COU='NORTH CORS WITH TOP RSFLSCTOR' 
FILL 4 0  25 SND FILL 
ARA=20 NUX=l NUY=1 NUZ=2 
COU='SOUTH CORS WITH BOTTOM RSFLSCTOR' 
FILL 19 10 SND FILL 
ARA=21 NUX=1 NUY=3 NUZ=1 
COU='SOUTH CORI WITH SAST WSST RSFLSCTORS' 
FILL 23 4 8  23 SND FILL 
ARA=22 NUX=2 NUY=l NUZ=1 
COU='SOUTH CORS WITH SND RSFLSCTOR' 
FILL 49 33 SND FILL 
ARA=23 NUX=1 NUY=1 NUZ=2 
COU='COUBINATION OF CORS WITH TOP RSFLSCTOR' 
FILL 50 27 SND FILL 
ARA=25 NUX=3 NUY=1 NUZ=1 
COM='TOTAL' 
FILL 42 54 52 SND FILL 
ARA=26 NUX=) NUY=1 NUZ=1 
COU='ASSSUBLY OF FUSL BOX FRONT AND RSAR' 
FILL 2 1 3 SND FILL 
ARA=27 NUX=l NUY=1 NUZ=3 
COU='ASSEJ4BLY OF FUSL BOX TOP AND BOTTOM' 
FILL 5 4 5 ShD FILL 
ARA=28 NUX=l m Y = 2  NUZ=l 
COU='COUBINATION OF TWO FUSL BOXSS' 
FILL 7 7 END FILL 
ARA=29 NUX=l NUY=2 NUZ=1 
COU='COUBINATION OF SPSCIAL AND RSGULAR FUSL BOXSS' 
FILL 7 6 SND FILL 
ARA=30 NUX=l NUY=2 NUZ=1 
COU='COMBINATION OF TWO WSIGHT DISTRIBUTION PLATSS' 
FILL 35 35 END FILL 
ARA=31 NUX=1 NUY=2 NUZ=1 
COU='COUBINATION OF SPSCIAL AND RSGULAR WSIGHT DISTRIBUTION PLATSS' 
FILL 35 34 SND FILL 
END ARRAY 
RSAD PLOT TTL='YZ SLICS OF SOUTH CORS FIRST ROW' 
XUL=64.319 YUL=40.000 ZUL=72.000 
XLR=64.319 YLR=72.000 ZLR=56.000 
VAX=1 WDN=-1 NAX=130 NCH='012345678'END 
TTL='XZ SLICS OF SPHSRS CUBOID' 
XUL=56.0 YUL=63.625 ZUL=71.735 
XLR=72.0 YLR=63.625 ZLR=55.735 
UAX=1 WDN=-l NAX=130 NCH='012345678' 
SND PLOT 

? 
Q\ 
W 



Table A.3 (continued) 
- 

READ START NST=1 XSM=41.37 XSP=72.894 YSM=40.63 YSP=71.29 

END DATA 
END 

CSM=56.071 ESP=71.4 END START 

CAR08 
=CSAS25 
ROCKY FLATS CRITICALS NUREG/CR-0674 EXPERIMBNT NUMBER 7 (27 GROUP MODEL) 
' FUEL CUBE 15.28 CM, U(4.46)308 @ H/U=0.77, LOW CONC. SOLUTION DRIVEN 
27GROUPNDF4 INFHOMMEDIUM 
U308 1 5.4078E-1 293.0 92234 0.03 92235 4.46 92236 0.08 92238 95.43 END 
H20 1 8.9514E-2 END 
ARBM-BAGGIE 1.0 3 0 0 0 1001 14.01 6012 84.9 8016 1.20 1 1.9134E-2 

END 
ARBM-ALllOO 1.0 3 0 0 1 13027 99.18 26000 0 . 5  29000 0.2 2 9.539OB-1 

END 
ARBM-TAPE(VINYL1 1 . 0  7 0 0 0 1001 5.92 6012 45.91 8016 10.82 17000 

ARBM-TAPE(MYLAP.1 1.0 3 0 0 0 1001 6.83 6012 65.50 8016 27.02 2 

ARBM-MODERATOR 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 3 END 
ARBM-PLEXtREG) 1.0 3 0 0 0 1001 7.84 6012 59.59 8016 32.23 4 

25.73 20040 6.9 22000 1 . 6  82000 1.1 2 1.1115E-2 END 

1.7491E-2 END 

1.1773 END 
ARBM-PLEX(PAPER) 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 4 

ARBM-PLEX(GLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 4 

ARBM-PLEX(TRI.7) 1.0 8 0 0 1 1001 7.16 6012 52.03 7014 0.16 8016 29.82 

ARBM-PLEX(PAPIIR) 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 5 

3.75341-3 END 

1.1648E-3 END 

15031 1.02 17000 1.81 35079 4.260 35081 2.840 5 1.2757 END 

3.75391-3 END 
ARBI-PLEX(GLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 5 

ARBM-FILLER 1-185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 6 0.7 END 
' THIS MATERIAL IS ACTUALLY MODERATOR ADJUSTED FOR THE VOLUME 
' FRACTION OF THE VOID FILLED BETWEEN CORE AND REFLECTOR. 
ARBM-ALII00 1.0 3 0 0 1 13027 99.18 26000 0.5 29000 0.2 7 2.715 END 
SOLNU02(N03)2 8 86.42 0.149 1.0 293.0 92234 1.022 92235 93.172 

SS304 9 1.0 END 

ROCKY FLATS CRITICALS NUREGICR-0674 EXPERIMENT NUMBER ? (27 GROUP MODEL) 
' FUEL CUBE 15-26 CM, U(4.46)308 0 H/U=0.77, LOW CONC. SOLUTION DRIVEN 
READ PARM NPG=COO NUB=YES FDN=YES PLT=NO END PARM 
READ GEOM 
UNIT 1 
COM='FUEL BOX WITH VOID AND PART O F  AL BOX' 
CUBOID 0 1 9.80 0.0 3.75 0.0 14.98 0.0 
CUBOID 2 1 9.95 0.0 3.90 -0.15 14.98 0.0 
CUBOID 1 1 14.98 0.0 9.365 -5.615 14.98 0.0 
UNIT 2 
COM='FRONT OF FUEL BOX' 
CUBOID 2 1 0.15 0.0 5.615 0.0 14.98 0.0 
CUBOID 0 1 0.15 0.0 9.365 0.0 14.98 0.0 
CUBOID 2 1 0 . 1 5  0.0 14.98 0.0 14.98 0.0 
UNIT 3 
COM='REAR OF FUEL BOX' 
CUBOID 2 1 0 . 1 5  0.0 14.98 0.0 14.98 0.0 

1,1648E-3 END 

92236 0.434 92238 5.372 END 

END conp 

UNIT 4 
COM=*ARRAY TO ASSEMBLE PART OF BOX' 
ARRAY 26 3*0 
UNIT 5 
COM='TOP AND BOTTOM OF BOX' 
CUBOID 0 1 9.80 0.0 3.750 0.0 0 . 1 5  0.0 
CUBOID 2 1 15.28 0 . 0  9.365 -5.615 0.15 0.0 
GLOBAL 
UNIT 6 
COM='ARRAY TO ASSEMBLE TOP AND BOTTOU' 
ARRAY 27 3*0 
CUBOID 2 1 15.28 0.0 15.13 - 0 . 1 5  15.28 0.0 
CUBOID 0 1 15.305 -0.025 15.155 -0.175 15.305 -0.025 
UNIT 7 
COM='FUEL BOX 15.28 Cl ON A SIDE WITH .15 CM WALLS .05CM STACKING VOID' 
CUBOID 1 1 6P7.49 
CUBOID 2 1 637.64 
CUBOID 0 1 637.6650 
UNIT 34 
COM='ALUMINUM WEIGHT DISTRIBUTION PLATE FOR SPECIAL BOX' 
CUBOID 0 1 9.80 0.0 3.750 0.0 0 . 1 6  0.0 
CUBOID 7 1 15.33 0.0 9.54 -5.79 0.16 0 . 0  
UNIT 35 
COM='ALUMINUM WEIGHT DISTRIBUTION PLATE FOR BOXES' 
CUBOID 7 1 437.665 0 .16  0.0 
UNIT 9 
COM='NORTH SPLIT TABLE CORE' 
ARRAY 1 3*0.0 
CUBOID 0 1 30.66 -0.94 77.5 0.0 83.475 0 . 0  
UNIT 10 
COM='SOUTH SPLIT TABLE CORE' ? 
ARRAY 2 3*0.0 QI 
CUBOID 0 1 49.4 0.0 77.5 0.0 83.475 0.0 P 
UNIT 1 1  
COM='PLEXIGLASS REPLECTOR SHEET WITHOUT TRIS, NORTH BOTTOM REFLECTOR' 
CUBOID 4 1 2315.8000 2338.7500 230.6150 
UNIT 12 
COM='PLEXIGLASS REFLECTOR SHEET WITH TRIS, NORTH BOTTOM REFLBCTOR' 
CUBOID 5 1 2P15.8000 2P38.7500 230.6150 
UNIT 13 
COM='UPPER PORTION NORTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 5 1 2P15.8 2338.75 238.24 
UNIT 1 4  
COM='LOWER PORTION NORTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 5 1 2P15.8 2P38.75 233.69 
UNIT 1 5  
COM='NORTH BOTTOM REPLECTOR INCLUDES REGULAR AND TRIS' 
ARRAY 3 3*0.0 
UNIT 16 
COM='PLEXIGLAS SHEET BOTTOM SOUTH REFLECTOR WITHOUT TRIS' 
CUBOID 0 1 2P5.1 232.5 230.6150 
CUBOID 4 1 44.3 -5.1 2338.75 2P0.615 
UNIT 17 
COM='PLEXIGLAS SHEET BOTTOM SOUTH REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 2P2.5 230.6150 
CUBOID 5 1 44.3 -5.1 2338.75 2P0.6150 
UNIT 18 
COM='LOWER PORTION SOUTH BOTTOl REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 2P2.5 238.855 
CUBOID 5 1 44.3 -5.1 2338.75 2P8.855 
UNIT 19 
COM='SOUTH BOTTOM REFLECTOR WITH REGULAR AND TRIS' 
ARRAY 4 3*0.0 



Table A.3 (continued) 

UNIT 2 0  
COU='EAST AND WKST REFLECTORS FOR NORTH REFLECTOR WITH TRIS' 
CUBOID 5 1 2315.8 2312.65 2354.2825 
UNIT 21 
COU='ARRAY FOR EAST AND WKST RKFLECTORS FOR NORTH REFLECTOR' 
ARRAY 5 380.0 
UNIT 22 
COU='KAST AND WEST RKFLECTORS FOR SOUTH REFLECTOR WITH TRIS' 
CUBOID 5 1 2324.700 2312.65 2354.2825 
UNIT 23 
COM='ARRAY FOR EAST AND WEST REFLECTORS FOR SOUTH REFLECTOR' 
ARRAY 6 3rO.O 
UNIT 24 
COU='NORTH TOP RKFLKCTOR WITH TRIS' 
CUBOID 5 1 2328.35 2364.05 2311.15 
UNIT 25 
COU='ARRAY FOR NORTH TOP RKFLECTOR' 
ARRAY 7 380.0 
UNIT 26 
COI='SOUTH TOP RKFLECTOR WITH TRIS' 
CUBOID 0 1 235.1 232.5 7312.15 
CUBOID 5 1 69.4 -5.1 2364.05 2312.15 
UNIT 27 
COU='ARRAY FOR SOUTH TOP REFLECTOR' 
ARRAY 8 3rO.O 
UNIT 28 
COU='NORTH END REFLKCTOR 9.8CU PORTION WITHOUT TRIS' 
CUBOID 4 1 239.9000 2364.0500 2354.2825 
UNIT 29 
COU='NORTH KND RELFKCTOR 5.2 CU PORTION WITH TRIS' 
CUBOID 5 1 232.6 2364.0500 2354.2825 _ _ _ . ~ ~  . ~ 

UNIT 30 
COU='NORTH END RELFKCTOR 10.1 CU PORTION WITHOUT TRIS' 
CUBOID 4 1 235.05 2364.05 2354.2825 _ . ~ . ~ ~  
UNIT 31 
COU='ARRAY FOR NORTH KND REFLECTOR' 
ARRAY 9 3rO.O 
UNIT 32 
COU='SOUTH SND REFLECTOR' 
CUBOID 5 1 2312.55 2364.05 2354.2825 
UNIT 33 
COU=.='ARRAY ?OR SOUTH 
ARRAY 10 380.0 
UNIT 38 
COU='NORTH CORE WITH 
ARRAY 13 38 0.0 
UNIT 39 
COU='NORTH CORK WITH 
ARRAY 14 3rO.O 
UNIT 4 0  
COU='NORTH CORE WITH 
ARRAY 15 3rO.O 
UNIT 42 
COU='NORTH CORK WITH 
ARRAY 16 380.0 
UNIT 48 
COU='SOUTH CORK WITH 
ARRAY 20 3*0.0 
UNIT 49 
COU='SOUTH CORE WITH 
ARRAY 21 3rO.O 

KND RKFLKCTOR' 

BOTTOM REFLKCTOR' 

KAST AND WEST RKFLECTOR' 

KND REFLECTOR' 

TOP REFLECTOR' 

BOTTOU REFLECTORS' 

EAST WKST REFLKCTORS' 

UNIT 50 
COU='SOUTH CORK END RKFLECTOR' 
ARRAY 22 3 8 0 . 0  
UNIT 52 
COU='SOUTH CORE WITH TOP RKFLKCTOR' 
ARRAY 23 3 8 0 . 0  
UNIT 54 
COU='AIR GAP' 
CUBOID 0 1 0.912 0 . 0  64.475 -63.625 69.13 -63.735 
GLOBAL 
UNIT 55 
COU='TOTAI.' 
ARRAY 25 3 r O . O  
UNIT 56 
COU='COUBINATION OF TWO RKGULAR FUEL BOXES' 
ARRAY 28 380.0 
UNIT 57 
COU=lCOUBINATION OF RKGULAR FUEL BOX AND SPECIAL FUEL BOX' 
ARRAY 29 3 8 0 . 0  
UNIT 58 
COU='COUBINATION OF TWO REGULAR WKIGHT DISTRIBUTION PLATES' 
ARRAY 30 380.0 
UNIT 59 
COM='COUBLNATION OF RKGULAR AND SPECIAL WEIGHT DISTRIBUTION PLATES' 
ARRAY 31 380.0 
UNIT 60 
COU='NORTH CORK SOLUTION DRIVER' 
CUBOID 8 1 237.5 2314.9 5.374 -7.5 
CUBOID 0 1 237.5 2314.9 237.5 
CUBOID 9 1 237.65 2315.05 237.65 
CUBOID 0 1 237.665 2315.33 237.665 
UNIT 61 
COU='NORTH CORK SOLUTION DRIVER' 
CUBOID 8 1 237.5 2314.9 5.328 -7.5 
CUBOID 0 1 237.5 2314.9 237.5 
CUBOID 9 1 237.65 2315.05 237.65 
CUBOID 0 1 237.665 2315.33 237.665 
END GEOMETRY 
RKAD ARRAY 
ARA=1 NUX=2 NUY=4 NUZ=9 
COU='NORTH SPLIT TABLK CORK' 
FILL 2R7 2R56 4R7 

2335 2R58 4R35 
2R7 2R56 4R7 
2R35 2R58 4R35 
2R7 56 60 4R7 
2135 2R58 4R35 
2R7 2156 4R7 
2R35 2R58 4R35 
2R7 2R56 4R7 

END FILL 
ARA=2 NUX=3 NUY=4 NUZ=9 
COU='SOUTH SPLIT TABLK CORK' 
FILL 3R7 3356 6R7 

6335 3R35 3R58 
6R7 3R7 3R56 

3335 3358 6R35 
3R7 61 56 56 6R7 
3835 3R58 6R35 
3R7 57 56 56 6R7 
3R35 59 58 58 6R35 
3R7 57 56 56 6R7 

KND FILL 



Table A.3 (continued) 

ARA=3 NUX=l NUY=1 NUZ=3 
COM='NORTH BOTTOM REFLECTOR' 
FILL 14 1 1  13 END FILL 
ARA=4 NUX=1 NUY=1 NUZ=7 
COM='SOUTH BOTTOM REFLECTOR' 
FILL 18 16 17 16 16 17 17 END FILL 
ARA=5 NUX=1 NUY=l NUZ=l 
COM='EAST AND WEST WALLS OF NORTH REFLECTOR' 
FILL 20 END FILL 
ARA=6 NUX=1 NUY=1 NUZ=1 
COM='EAST AND WEST WALLS OF SOUTH REPLECTOR' 
FILL 22 END FILL 
ARA=7 NUX=l NUY=1 NUZ=l 
COM='ARRAY FOR NORTH TOP REFLECTOR' 
FILL 24 END FILL 
ARA=8 NUX=l NUY=l NUZ=l 
COM='ARRAY FOR SOUTH TOP REFLECTOR' 
FILL 26 END FILL 
ARA=9 NUX=3 NUY=l NUZ=l 
COM='ARRAY FOR NORTH END REFLECTOR' 
FILL 28 29 30 END FILL 
ARA=lO NUX=1 NUY=l NUZ=1 
COM='ARRAY FOR SOUTH END REFLECTOR' 
FILL 32 END FILL 
ARA=13 NUX=1 NUY=l NUZ=2 
COM='COMBINATION OF NORTH CORE WITH BOTTOM REFLECTOR' 
FILL 15 9 END FILL 
ARA=14 NUX=1 NUY=3 NUZ=l 
COM='NORTH CORE WITH SIDE REFLECTORS' 
FILL 21 38 21 END FILL 
ARA=15 NUX=2 NUY=l NUZ=l 
COM='NORTH CORE WITH END REFLECTOR' 
FILL 31 39 END FILL 
ARA=16 NUX=l NUY=1 NUZ=2 
COM='NORTH CORE WITH TOP REFLECTOR' 
FILL 40 25 END FILL 
ARA=20 NUX=l NUY=1 NUZ=2 
COM='SOUTH CORE WITH BOTTOM REFLECTOR' 
FILL 19 10 END FILL 
ARA=21 NUX=1 NUY=3 NUZ=l 
COM='SOUTH CORE WITH EAST WEST REFLECTORS' 
FILL 23 48 23 END FILL 
ARA=ZZ NUX=2 NUY=1 NUZ=l 
COM='SOUTH CORE WITH SND REFLECTOR' 
FILL 49 33 END FILL 
ARA=23 NUX=l NUY=l NUZ=2 
COM='COMBINATION OF CORE WITH TOP REFLECTOR' 
FILL 50 27 END FILL 
ARA=25 NUX=3 NUY=l NUZ=1 
COM='TOTAL' 
FILL 42 54 52 END FILL 
ARA=26 NUX=3 NUY=l NUZ=l 
COM='ASSEUBLY OF FUEL BOX FRONT AND REAR' 
FILL 2 1 3 END FILL 
ARA=27 NUX=l NUY=1 NUZ=3 
COM='ASSEMBLY OF FUEL BOX TOP AND BOTTOM' 
FILL 5 4 5 END FILL 
ARA=28 NUX=1 NUY=2 NUZ=1 
COM='COMBINATION OF TWO FUEL BOXES' 
FILL 7 7 END FILL 
ARA=29 NUX=1 NUY=2 NUZ=l 
COM='COHBINATION OF SPECIAL AND REGULAR FUEL BOXES' 
FILL 7 6 END FILL 

ARA=3O NUX=l NUY=2 NUZ=l 
COM='COMBINATION OF TWO WEIGHT DISTRIBUTION PLATES' 
FILL 35 35 END FILL 
ARA=31 NUX=1 NUY=2 NUZ=l 
COM='COMBINATION OF SPECIAL AND REGULAR WEIGHT DISTRIBUTION PLATES' 
FILL 35 34 END FILL 
END ARRAY 
READ PLOT TTL='YZ SLICE OF SOUTH CORE FIRST ROW' 
XUL=64.319 YUL=40.000 ZUL=72.000 
XLk64.319 YLR=72.000 ZLR=56.000 
VAX=l WDN=-l NAX=130 NCH='012345678'END 
TTL='XZ SLICE OF SPHERE CUBOID' 
XUL=56.0 YUL=63.625 ZUL=71.735 
XLR=72.0 YLR=63.625 ZLR=55.735 
UAX=l WDN=-1 NAX=130 NCH='012345678' 
END PLOT 
READ START NST=1 XSk41.37 XSP=72.894 YSM=40.63 YSP=71 29 

ZSM=56.071 ZSP=71.4 END START 
END DATA 
END 

CAR09 
=CSAS25 
ROCKY FLATS CRITICALS NUREG/CR-0674 EXPERIHENT NUMBER 2 (27 GROUP MODEL) 
' FUEL CUBE 15.28 CM. U(4.46)308 8 H/U=0.77. LOW CONC. SOLUTION DRIVEN 
27GROUPNDF4 INFHOHHEDIUM 
U308 1 5.4078E-1 293.0 92234 0.03 92235 4.46 92236 0 . 0 8  92238 95.43 END 
H20 1 8.9514E-2 END 
ARBH-BAGGIE 1.0 3 0 0 0 1001 14.01 6012 84.9 8016 1.20 1 1.9134E-2 

ARBM-ALll00 1.0 3 0 0 1 13027 99.18 26000 0.5 29000 0.2 2 9.5390E-1 

ARBM-TAPE(V1NYL) 1.0 7 0 0 0 1001 5.92 6012 45.91 8016 10.82 17000 

ARBH-TAPEtHYLAR) 1.0 3 0 0 0 1001 6.83 6012 65.50 8016 27.02 2 

ARBM-MODERATOR 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 3 END 
ARBM-PLEXtREG) 1.0 3 0 0 0 1001 7.84 6012 59.59 8016 32.23 4 

ARBM-PLEX(PAPER) 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 4 

ARBM-PLEXCGLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 4 

ARBM-PLEX(TR1S) 1.0 8 0 0 1 1001 7.16 6012 52.03 7014 0.16 8016 29.82 

ARBH-PLEX(PAPER) 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 5 

ARBM-PLEX(GLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 5 

ARBM-FILLER 1.185 3 0 0 0 1001 7.83 6012 59.49 8 0 1 6  32.48 6 0.7 END 

' FRACTION OF THE VOID FILLED BETWEEN CORE AND REFLECTOR. 
ARBH-AL1100 1.0 3 0 0 1 13027 99.18 26000 0.5 29000 0.2 7 2.715 END 
SOLNUOZ(N03)Z 8 86.42 0.149 1.0 293.0 92234 1.022 92235 93.172 

SS304 9 1.0 END 
END COHP 
ROCKY FLATS CRITICALS NUREG/CR-0674 EXPERIMENT NUMBER 2 (27 GROUP MODEL) 
' FUEL CUBE 15.28 CM, U(4.46)308 @ H/U=0.77, LOW CONC. SOLUTION DRIVEN 
READ PARM NPG=600 NUB=YES FDN=YES PLT=NO END PARM 
READ GEOM 

END 

END 

25.73 2 0 0 4 0  6.9 22000 1.6 82000 1.1 2 1.1115E-2 END 

1.74911-2 END 

1.1773 END 

3.7534E-3 END 

1.1648E-3 END 

15031 1.02 17000 1.81 35079 4.260 35081 2.840 5 1.2757 END 

3.7534E-3 END 

1.1648E-3 END 

p THIS NATERIAL IS ACTUALLY MODERATOR ADJUSTED FOR THE voLunE 

92236 0.434 92238 5.372 END 



Table A.3 (continued) 

UNIT 1 
COM='FUEL BOX WITH VOID AND PART OF AL BOX' 
CUBOID 0 1 9.80 0.0 3.75 0.0 14.98 0.0 
CUBOID 2 1 9.95 0.0 3.90 -0.15 14.98 0.0 
CUBOID 1 1 14.98 0.0 9.365 -5.615 14.98 0.0 
UNIT 2 
COM='FRONT OF FUEL BOX' 
CUBOID 2 1 0.15 0.0 5.615 0.0 14.98 0.0 
CUBOID 0 1 0.15 0.0 9.365 0.0 14.98 0.0 
CUBOID 2 1 0.15 0.0 14.98 0 . 0  14.98 0.0 
UNIT 3 
COM='REAR OF FUEL BOX' 
CUBOID 2 1 0.15 0.0 14.98 0.0 14.98 0.0 
UNIT 4 
COM='ARRAY TO ASSEMBLE PART OF BOX' 
ARRAY 26 3*0 
UNIT 5 
COM='TOP AND BOTTOM OF BOX' 
CUBOID 0 1 9.80 0.0 3.750 0.0 0.15 0.0 
CUBOID 2 1 15.28 0.0 9.365 -5.615 0.15 0.0 
GLOBAL 
UNIT 6 
COM='ARRAY TO ASSEMBLE TOP AND BOTTOM' 
ARRAY 27 3*0 
CUBOID 2 1 15.28 0.0 15.13 -0.15 15.28 0.0 
CUBOID 0 1 15.305 -0.025 15.155 -0.175 15.305 -0.025 
UNIT 7 
COM='FUEL BOX 15.28 CM ON A SIDE WITH .15 CM WALLS .05CM STACKING VOID' 
CUBOID 1 1 637.49 
CUBOID 2 1 637.64 
CUBOID 0 1 637.6650 
UNIT 34 
COM='ALUMINUM WEIGHT DISTRIBUTION PLATE FOR SPECIAL BOX' 
CUBOID 0 1 9.80 0.0 3.750 0.0 0.16 0.0 
CUBOID 7 1 15.33 0.0 9.54 -5.79 0.16 0.0 
UNIT 35 
COM='ALUMINUM WEIGHT DISTRIBUTION PLATE FOR BOXES' 
CUBOID 7 1 437.665 0.16 0.0 
UNIT 9 
COM='NORTH SPLIT TABLE CORE' 
ARRAY 1 3*0.0 
CUBOID 0 1 30.66 -0.94 77.5 0.0 83.475 0.0 
UNIT 10 
COM='SOUTH SPLIT TABLE CORE' 
ARRAY 2 380.0 
CUBOID 0 1 49.4 0.0 77.5 0.0 83.475 0.0 
UNIT 1 1  
COM='PLEXIGLASS REFLECTOR SHEET WITHOUT TRIS, NORTH BOTTOM REFLECTOR' 
CUBOID 4 1 2P15.8000 2338.7500 230.6150 
UNIT 12 
COM='PLEXIGLASS REFLECTOR SHEET WITH TRIS, NORTH BOTTOM REFLECTOR' 
CUBOID 5 1 2315.8000 2338.7500 230.6150 
UNIT 13 
COM='UPPER PORTION NORTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 5 1 2315.8 2338.75 238.24 
UNIT 14 
COM='LOWER PORTION NORTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 5 1 2315.8 2338.75 233.69 
UNIT 15 
COM='NORTH BOTTOM REPLECTOR INCLUDES REGULAR AND TRIS' 
ARRAY 3 3*0.0 

UNIT 16 
COM='PLEXIGLAS SHEET BOTTOM SOUTH REFLECTOR WITHOUT TRIS' 
CUBOID 0 1 235.1 232.5 230.6150 
CUBOID 4 1 44.3 -5.1 2338.75 230.615 
UNIT 17 
COM='PLEXIGLAS SHEET BOTTOM SOUTH REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 232.5 230.6150 
CUBOID 5 1 44.3 -5.1 2338.75 230.6150 
UNIT 18 
COM='LOWER PORTION SOUTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 0 1 235.1 232.5 238.855 
CUBOID 5 1 44.3 -5.1 2338.75 238.855 
UNIT 19 
COM='SOUTH BOTTOM REFLECTOR WITH REGULAR AND TRIS' 
ARRAY 4 3 * 0 . 0  
UNIT 20 
COM='EAST AND WEST REPLECTORS FOR NORTH REFLECTOR WITH TRIS' 
CUBOID 5 1 2315.8 2312.65 2354.2825 
UNIT 21 
COM='ARRAY FOR BAST AND WEST REPLECTORS FOR NORTH REFLECTOR' 
ARRAY 5 3*0.0 
UNIT 22 
COM='EAST AND WEST REFLECTORS FOR SOUTH REPLECTOR WITH TRIS' 
CUBOID 5 1 2324.700 2312.65 2354.2825 
UNIT 23 
COM='ARRAY FOR EAST AND WEST REFLECTORS FOR SOUTH REFLECTOR' 
ARRAY 6 3*0.0 
UNIT 24 
COM='NORTH TOP REFLECTOR WITH TRIS' 
CUBOID 5 1 2328.35 2364.05 2312.15 
UNIT 25 
COM='ARRAY FOR NORTH TOP REFLECTOR' 
ARRAY 7 3 * 0 . 0  
UNIT 26 
COM='SOUTH TOP REFLECTOR WITH TRIS' 
CUBOID 0 1 235.1 232.5 2312.15 
CUBOID 5 1 69.4 -5.1 2364.05 2112.15 
UNIT 27 
COM='ARRAY FOR SOUTH TOP REFLECTOR' 
ARRAY 8 3 8 0 . 0  
UNIT 28 
COM='NORTH END REFLECTOR 9.8CM PORTION WITHOUT TRIS' 
CUBOID 
UNIT 29 
COM='NORTH END RELFECTOR 5.2 CM PORTION WITH TRIS' 
CUBOID 5 1 232.6 2364.0500 2354.2825 
UNIT 30 
COM='NORTH END RELFECTOR 10.1 CM PORTION WITHOUT TRIS' 
CUBOID 4 1 235.05 2364.05 2354.2825 
UNIT 31 
COM='ARRAY FOR NORTH END REFLECTOR' 
ARRAY 9 3*0.0 
UNIT 32 
COM='SOUTH END REFLECTOR' 
CUBOID 5 1 2312.55 2364.05 2354.2825 
UNIT 33 
COM='ARRAY FOR SOUTH END REPLECTOR' 
ARRAY 10 3 * 0 . 0  
UNIT 38 
COM='NORTH CORE WITH BOTTOM REFLECTOR' 
ARRAY 13 3* 0.0 
UNIT 39 
COM='NORTH CORE WITH EAST AND WEST REFLECTOR' 
ARRAY 14 3*0.0 

4 1 234.9000 2364*.0500 2354.2825 



Table A.3 (continued) 

UNIT 40 
COM='NORTH CORE WITH END REFLECTOR' 
ARRAY 15 320.0 
UNIT 42 
COM='NORTH CORE WITH TOP REFLECTOR' 
ARRAY 16 320.0 
UNIT 48 
COM='SOUTH CORE WITH BOTTOH REFLECTORS' 
ARRAY 20 320.0 a 
UNIT 49 
COM='SOUTH CORE WITH EAST WEST REFLECTORS' 
ARRAY 21 3*0.0 
UNIT 50 
COM='SOUTH CORE END RSFLECTOR' 
ARRAY 22 320.0 
UNIT 5 2  
COM='SOUTH CORE WITH TOP REFLECTOR' 
ARRAY 23 320.0 
UNIT 54 
COM='AIR GAP' 
CUBOID 0 1 1.117 (1.0 64.475 -63.625 69.13 
GLOBAL 
UNIT 5 5  
COM='TOTAL' 
ARRAY 25 320.0 
UNIT 56 
COM='COMBINATION OF 
ARRAY 28 3rO.O 
UNIT 57 
COM='COHBINATION OF 
ARRAY 29 320.0 
UNIT 5 8  
COM='COMBINATION OF 
ARRAY 30  320.0 
UNIT 5 9  
COH='COMBINATION OF 
ARRAY 31 320.0 
UNIT 60 

-63.735 

ARA=2 NUX=3 NUY=4 NUZ=9 
COM='SOUTH SPLIT TABLE CORE' 
FILL 3R7 3R56 6R7 

3R35 3858 6R35 
3R7 3856 6R7 
3R35 3R58 6R35 
3R7 61 56 56 6R7 
3R35 3R58 6R35 
3R7 57 56 56 6R7 
3R35 59 58 58 6R35 
3R7 57 56 56 6R7 

END FILL 
ARA=3 NUX=1 NUY=l NUZ=3 
COM='NORTH BOTTOH REFLECTOR' 
FILL 14 1 1  13 END FILL 
ARA=4 NUX=1 NUY=1 NUZ=7 
COM='SOUTH BOTTOM REFLECTOR' 
FILL 18 16 17 16 16 17 17 END FILL 
ARA=5 NUX=1 NUY=1 NUZ=l 
COM='EAST AND WEST WALLS OF NORTH REFLECTOR' 
FILL 20 END FILL 
ARA=6 NUX=1 NUY=1 NUZ=l 
COM='EAST AND WEST WALLS OF SOUTH REFLECTOR' 
FILL 22 END FILL 
ARA=7 NUX=1 NUY=1 NUZ=l 
COM='ARRAY FOR NORTH TOP REFLECTOR' 
FILL 24 END FILL 
ARA=8 NUX=1 NUY=1 NUZ=l 
COM='ARRAY FOR SOUTH TOP REFLECTOR' 

ARA=9 NUX=3 NUY=1 NUZ=l 
COM='ARRAY FOR NORTH END REFLECTOR' 
FILL 28 29 3 0  END FILL 
ARA=IO .dUX=l NUY=1 NUZ=l 
COM='AR..AY FOR SOUTH END REFLECTOR' 
FILL 32 END FILL 
ARA=13 NUX=l NUY=1 NUZ=2 

TWO REGULAR FUEL BOXES' 

REGULAR FUEL BOX AND SPECIAL FUEL BOX' FILL 26 END FILL 

TWO REGULAR WEIGHT DISTRIBUTION PLATES' 

REGULAR AND SPECIAL WEIGHT DISTRIBUTION PLATSS' 

. ~~ 

COM='NORTH CORE SOLUTION DRIVER' 
CUBOID 8 1 237.5 2P14.9 5.499 -7.5 
CUBOID 0 1 237.5 2114.9 2P7.5 
CUBOID 9 1 217.65 2315.05 237.65 
CUBOID 0 1 2P7.665 2315.33 237.665 
UNIT 61 
COM='NORTH CORE SOLUTION DRIVER' 
CUBOID 8 1 237.5 2314.9 5.445 -7.5 
CUBOID 0 1 297.5 2314.9 237.5 
CUBOID 9 1 237.65 2115.05 237.65 
CUBOID 0 1 217.665 2315.33 297.665 
END GEOMETRY 
READ ARRAY 
ARA=1 NUX=2 NUY=& NUE=9 
COH='NORTH SPLIT TABLE CORE' 
FILL 2R7 2R56 4R7 

23135 2R58 4135 
2R7 2R56 4R7 
2R35 2R58 4R35 
2R7 56 60 4R7 
2R35 2R58 4R35 
2R7 2856 4R7 
2R35 2R58 4835 
2R7 2856 4R7 

END FILL 

COM='COMBINATION OF NORTH CORE WITH BOTTOM REFLECTOR' 
FILL 15 9 END FILL 
ARA=14 NUX=l NUY=3 NUZ=l 
COM='NORTH CORE WITH SIDE REFLECTORS' 
FILL 21 38 21 END FILL 
ARA=15 NUX=2 NUY=1 NUZ=1 
COM='NORTH CORE WITH END REFLECTOR' 
FILL 31 39 END FILL 
ARA=l6 NUX=l NUY=1 NUZ=2 
COM='NORTH CORE WITH TOP REFLECTOR' 
FILL 40 25 END FILL 
ARA=ZO NUX=1 NUY=l NUZ=2 
COM='SOUTH CORE WITH BOTTOH REFLECTOR' 
FILL 19 10 END FILL 
ARA=21 NUX=1 NUY=3 NUZ=l 
COM='SOUTH CORE WITH EAST WEST REFLECTORS' 
FILL 23 48 23 END FILL 
ARA=22 NUX=2 NUY=l NUZ=l 
COM='SOUTH CORE WITH END REFLECTOR' 
FILL 49 3 3  END FILL 
ARA=23 NUX=1 NUY=1 NUZ=2 
COM='COHBINATION OF CORE WITH TOP REFLECTOR' 
FILL 50 27 END FILL 
ARA=25 NUX=3 NUY=l NUZ=1 
COM='TOTAL' 
FILL 42 54 5 2  END FILL 



Table A. 3 (continued) 

ARA=26 NUX=3 NUY=l NUZ=1 
COM='ASSEMBLY OF FUEL BOX FRONT AND REAR' 
FILL 2 1 3 END FILL 
ARA=27 NUX=l NUY=l NUZ=3 
COM='ASSEMBLY OF FUEL BOX TOP AND BOTTOM' 
FILL 5 4 5 END FILL 
ARA=28 NUX=1 NUY=2 NUZ=1 
COM='COXBINATION OF TWO FUEL BOXES' 
FILL 7 7 END FILL 
ARA=29 NUX=l NUY=2 NUZ=1 
COM='COMBINATION OF SPECIAL AND REGULAR FUEL BOXES 
FILL 7 6 END FILL 
ARA=30 NUX=1 NUY=2 NUZ=1 
COM='COMBINATION OF TWO WEIGHT DISTRIBUTION PLATES 
FILL 35 35 END FILL 
ARA=31 NUX=1 NUY=2 NUZ=1 
COM='COMBINATION OF SPECIAL AND REGULAR WEIGHT DISTRIBUTION PLATES' 
FILL 35 34 END FILL 
END ARRAY 
READ PLOT TTL='YZ SLICE OF SOUTH CORE FIRST ROW' 
XUL=64.319 YUL=40.000 ZUL=72.000 
XLR=64.319 YLR=72.000 ZLR=56.000 
VAX=l WDN=-1 NAX=130 NCH='012345678'END 
TTL='XZ SLICE OF SPHERE CUBOID' 
XULz56.0 YUL=63.625 ZUL=71.735 
XLR=72.0 YLR=63.625 ZLR=55.735 
UAX=l WDN=-l NAX=130 NCH='012345678' 
END PLOT 
READ START NST=l XSM-41.37 XSP=72.894 YSM=40.63 YSP=71.29 

END DATA 
END 

~sn=56.071 ZSP=71.4 END START 

CAR1 0 
=CSAS25 
ROCKY FLATS CRITICALS NUREG/CR-0674 CONCRETE 
' FUEL CUBE 15.28 CM, U(4.461308 0 H/U=0.77, 
27GROUPNDF4 INFHOPlPlEDIUM 

REFLECTED (27 GROUP MODEL) 
HI CONC. SOLUTION DRIVEN 

U308 1 5.4078E-1 293.0 92234 0.03 92235 4.46 92236 0 . 0 8  92238 95.43 END 
H2O 1 8.9514E-2 END 
ARBM-BAGGIE 1.0 3 0 0 0 1001 14.01 6012 84.9 8016 1.20 1 1.9134E-2 

ARBM-AL1100 1.0 3 0 0 1 13027 99.18 26000 0.5 29000 0.2 2 9.53901-1 

ARBM-TAPECVINYL) 1.0 7 0 0 0 1001 5.92 6012 45.91 8016 10.82 17000 

ARBM-TAPE(MYLAR) 1.0 3 0 0 0 1001 6.83 6012 65.50 8016 27.02 2 

ARBM-AL1100 1.0 3 0 0 1 13027 99.18 26000 0.5 29000 0 . 2  7 2.715 END 
RFCONCRETE 5 1.0 END 
SOLNU02(N03)2 8 351.18 0.549 1.0 293.0 92234 1.022 92235 93.172 

SS304 9 1.0 END 
END COMP 
ROCKY FLATS CRITICALS NUREG/CR-0674 CONCRETE REFLECTED (27 GROUP MODEL) 
' FUEL CUBE 15.28 CM, U(4.46)308 0 H/U=O.77, HI CONC. SOLUTION DRIVEN 
READ PARM NPG=600 NUB=YES FDN=YES PLT=NO END PARH 
READ GEOM 
UNIT 1 
COM='FUEL BOX WITH VOID AND PART OF AL BOX' 
CUBOID 0 1 9.80 0.0 3.75 0.0 14.98 0.0 
CUBOID 2 1 9.95 0.0 3.90 -0.15 14.98 0.0 
CUBOID 1 1 14.98 0.0 9.365 -5.615 14.98 0.0 

END 

END 

25.73 20040 6.9 22000 1.6 82000 1.1 2 1.1115E-2 END 

1.74911-2 END 

92236 0.434 92238 5.372 END 

UNIT 2 
COM='FRONT OF FUEL BOX' 
CUBOID 2 1 0.15 0.0 5.615 0.0 14.98 0.0 
CUBOID 0 1 0.15 0.0 9.365 0.0 14.98 0.0 
CUBOID 2 1 0.15 0.0 14.98 0.0 14.98 0 . 0  
UNIT 3 
COM='REAR OF FUEL BOX' 
CUBOID 2 1 0.15 0.0 14.98 0.0 14.98 0.0 
UNIT 4 
COM='ARRAY TO ASSEHBLE PART OF BOX' 
ARRAY 26 3*0  
UNIT 5 
COM='TOP AND BOTTOM OF BOX' 
CUBOID 0 1 9.80 0.0 3.750 0.0 0.15 0.0 
CUBOID 2 1 15.28 0.0 9.365 -5.615 0.15 0.0 
GLOBAL 
UNIT 6 
COM='ARRAY TO ASSEMBLE TOP AND BOTTOM' 
ARRAY 27 3*0 
CUBOID 2 1 15.28 0.0 15.13 -0.15 15.28 0.0 
CUBOID 0 1 15.305 -0.025 15.155 -0.175 15.305 -0.025 
UNIT 7 
COM='FUEL BOX 15.28 CM ON A SIDE WITH .15 CM WALLS .05CM STACKING VOID' 
CUBOID 1 1 617.49 
CUBOID 2 1 637.64 
CUBOID 0 1 637.6650 
UNIT 34 
COM='ALUMINUM WEIGHT DISTRIBUTION PLATE FOR SPECIAL BOX' 
CUBOID 0 1 9.80 0.0 3.750 0.0 0.16 0.0 
CUBOID 7 1 15.33 0.0 9.54 -5.79 0.16 0.0 
UNIT 35 
COM='ALUMINUM WEIGHT DISTRIBUTION PLATE FOR BOXES' 
CUBOID 7 1 437.665 0.16 0.0 
UNIT 9 
COM='NORTH SPLIT TABLE CORE AND REFLECTOR' 
ARRAY 1 -30.66 0.0 0.0 
CUBOID 0 1 0.0 -32.3 77.5 0 . 0  83.2 0 . 0  
CUBOID 5 1 0.0 -57.8 103.0 -25.5 108.7 -25.5 
UNIT 10 
COM='SOUTH SPLIT TABLE CORE AND REFLECTOR' 
ARRAY 2 3 * 0 : 0  
CUBOID 0 1 47.5 0.0 77.5 0.0 83.2 0 . 0  
CUBOID 5 1 73.0 0.0 103.0 -25.5 108.7 -25.5 
HOLE 1 1  0.0 38.75 -25.5 
HOLE 1 1  0.0 38.75 83.2 
UNIT 1 1  
CUBOID 0 1 10.2 0.0 2P2.55 25.5 0 . 0  
UNIT 54 
COM='AIR GAP' 
CUBOID 0 1 2P.334 2P64.25 2367.1 
GLOBAL 
UNIT 55 
COM='TOTAL' 
ARRAY 2 5  3*0.0 
UNIT 56 
COM='COMBINATION 
ARRAY 28 3*0.0 
UNIT 57 
COM='COMBINATION 
ARRAY 29 3*0.0 
UNIT 58 
COM='COMBINATION 
ARRAY 30 3.0.0 

OF TWO REGULAR FUEL BOXES' 

OF REGULAR FUEL BOX AND SPECIAL FUEL BOX' 

OF TWO REGULAR WEIGHT DISTRIBUTION PLATES' 

? 
Q\ 
W 



Table A. 3 (continued) 

UNIT 59 
COM='COMBINATION OF REGULAR AND SPECIAL WEIGHT DISTRIBUTION PLATES' 
ARRAY 31 3*0.0 
UNIT 60 
COM='NORTH CORE SOLUTION DRIVER' 
CUBOID 8 1 237.5 2314.9 3.122 -7.5 
CUBOID 0 1 237.5 2314.9 237.5 
CUBOID 9 1 2P7.65 2315.05 237.65 
CUBOID 0 1 237.665 2315.33 2P7.665 
UNIT 61 
COX='SOUTH CORE SOLUTION DRIVXR' 
CUBOID 8 1 2137.5 2314.9 3.047 - 7 . 5  
CUBOID 0 1 2P7.5 2314.9 237.5 
CUBOID 9 1 237.65 2P15.05 237.65 
CUBOID 0 1 237.665 2915.33 237.665 
END GEOMETRY 
READ ARRAY 
ARA=1 NUX=2 NUY=4 NU?k9 
COM='NORTH SPLIT TABLL CORE' 
?ILL 2R7 2356 4R7 

2R35 2R58 4R35 
2R7 2R56 4R7 
2R35 2R58 4R35 
2R7 5 6  60 4R7 
2R35 2R58 4R35 
2R7 2R56 4R7 
2R35 2R58 4R35 
2R7 2R56 4R7 

END FILL 
ARA=2 NUX=3 NUY=4 NUZ=9 
COM='SOUTH SPLIT TABLE CORE' 
FILL 3R7 3856 6R7 

3R35 3R58 6R35 
3R7 31156 6R7 
3335 33158 6R35 
3R7 61 5 6  56 6R7 
3R35 3358 6135 
3R7 57 56 56 6R7 
3R35 59 58 58 6R35 
3R7 57 56  56 6R7 

END FILL 
ARA=25 NUX=3 NUY=1 NUZ=1 

FILL 9 5 4  10 END FILL 
ARA=26 NUX=) NUY=1 NUZ=I 
COM='ASSEMBLY OF FUEL BOX FRONT AND REAR' 
FILL 2 1 3 END FILL 
ARA=27 NUX=l NUY=1 NUZ=3 
COU='ASSEMBLY OF FUEL BOX TOP AND BOTTOM' 
FILL 5 4 5 END FILL 
ARA=Z8 NUX=l NUY=2 NUZ=I 
COM='COMBINATION OF TWO FUEL BOXES' 
FILL 7 7 END FILL 
ARA=29 NUX=l NUY=2 NUZ=1 
COM='COMBINATION OF SPECIAL AND REGULAR FUEL BOXES' 
FILL 7 6 END FILL 
ARA=30 NUX=l NUY=2 NUZ=l 
COM='COMBINATION OF TWO WEIGHT DISTRIBUTION PLATES' 
FILL 35 3 5  END FILL 
ARA=31 NUX=l NUY=2 NUZ=I 
COI$='GOMBINATION OF SPECIAL AND REGULAR WEIGHT DISTRIBUTION PLATES' 
FILL 35 34 END FILL 
END ARRAY 

C ~ ~ = ' T O T A L *  

READ PLOT TTL='YE SLICE OF SOUTH CORX ?IRST ROW' 
XUL=64.319 YUL=40.000 dUL=72.000 
XLR=64.319 YLR=72.000 ELR=56.000 
VAX=l VDN=-l NAX=130 NCH='012345678'END 
TTL='XE SLICE OF SPHERE CUBOID' 
XUL=56.0 YUL=63.625 EULz71.735 
XLR=72.0 YLIk63.625 ELR=55.735 
UAX=1 MN=-I NAX=130 NCH='012345678' 
END PLOT 
READ START NST=1 XSM=15.0 XSP=122.0 YSM=15.0 YSP=122.0 

END DATA 
END 

ESM=l!j.O ESP=122.O END START 

CAR1 1 
=CSAS25 
ROCKY FLATS CRITICALS NUREG/CR-1653 EXPERIMENT A (27 GROUP) 

27GROUPNDF4 LATTICECELL 
U308 1 5.4078E-1 293.0 92234 0.03 92235 4.46 92236 0 . 0 8  92238 95.43 END 
H2O 1 1.5627E-1 END 
ARBM-BAGGIE 1.0 3 0 0 0 1001 14.01 6012 84.9 8016 1.20 1 1.91341-2 

ARBM-AL1100 1.0 3 0 0 1 13027 99.18 26000 0 . 5  29000 0.2 2 9.539OE-1 

ARBM-TAPE(V1NYL) 1.0 7 0 0 0 1001 5.92 6012 45.91 8016 10.82 17000 

48 FULL CANS 2.44 CM MODERATOR GEE.HUlZS.DATA(OPT) 

END 

END 

25.73 20040 6.9 2 2 0 0 0  1.6 82000 1.1 2 1.111511-2 END 

1.74911-2 END 
mBn--:.PE(nYLm) 1.0 3 o o o 100 1  6.83 6012 6 5 . 5 0  8016 27.02 2 

ARBM-MODERATOR 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 3 END 
ARBM-PLEX(REG) 1.0 3 0 0 0 1001 7.84 6012 59.59 8016 32.23 4 

ARBM-PLEX(PAPER) 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 4 

ARBM-PLEX(GLUE1 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 4 

ARBM-PLBX(TR1S) 1.0 8 0 0 1 1001 7.16 6012 52.03 7014 0.16 8016 29.82 

ARBM-PLEX(PAPER1 1.0 3 0 0 0 1001 6-98 6012 42.17 8016 49.5 5 

ARBM-PLBX(GLUE1 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 5 

ARBM-FILLER 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 6 .E88 END 
' THIS MATERIAL IS ACTUALLY MODERATOR ADJUSTED FOR THE VOLUME 
I FRACTION OF THE VOID FILLED BETWEEN CORE AND REFLECTOR. 
END COMP 

1.1773 END 

3.75301-3 END 

1.16481-3 END 

15031 1.02 17000 1.81 35079 9.260 35081 2.840 5 1.2757 END 

3.75341-3 END 

1.16483-3 END 

SPHTRIANGP 19.9462 18.5857 1 3 18.9579 2 END 
ROCKY ?LATS CRITICALS NUREG/CR-1653 EXPERIMENT A (27 GROUP) 
' 48 FUEL CANS 2.44 CM MODERATOR GEE.HU125.DATA(OPT) 
READ PARPI RUN=YES NPG=600 FDN=YES NUB=YES PLT=NO END PARM 
READ GEOM 
UNIT 1 

CUBOID 1 1 617.49 
CUBOID 2 1 637.64 
CUBOID 0 1 637-6650 
UNIT 2 
COM='X-?ACE INTERSTITIAL MODERATOR' 
CUBOID 3 1 2P1.2200 437.665 

c o n = * F u m  BOX 15.28 cn ON A SIDE WITH .15 cn WALLS .05cn STACKING VOID' 

? 
4 
0 



Table A.3 (continued) 

UNIT 3 
COM=*Y-FACK INTKRSTITIAL MODKRATOR' 
CUBOID 3 1 237.665 231.2200 237.665 
UNIT 4 
COM='Z-FACE INTKRSTITIAL MODKRATOR' 
CUBOID 3 1 437.665 231.2200 
UNIT 5 
COM='MORB X-PACK MODKRATOR' 
CUBOID 3 1 431.2200 237.665 
UNIT 6 
COM='MORK Y-PACK MODKRATOR' 
CUBOID 3 1 237.665 431.2200 
UNIT 7 
COM='MORK Z-PACK MODKRATOR' 
CUBOID 3 1 231.2200 237.665 231.2200 
UNIT 8 
COM='LAST OF INTKRSTITIAL MODERATOR' 
CUBOID 3 1 631.2200 
UNIT 9 
COM='NORTH SPLIT TABLE CORK' 
ARRAY 1 380.0 
UNIT 10 
COM='SOUTH SPLIT TABLK CORK' 
ARRAY 2 380.0 
UNIT 1 1  
COM='PLKXIGLASS RKFLKCTOR SHKKT WITHOUT TRIS, NORTH BOTTOM RKFLKCTOR' 
CUBOID 4 1 2316.5500 2338.7500 230.6150 
UNIT 12 
COM='PLKXIGLASS REFLKCTOR SHKKT WITH TRIS, NORTH BOTTOM RKFLKCTOR' 
CUBOID 5 1 2316.5500 2338.7500 230.6150 
UNIT 13 
COM='UPPKR PORTION NORTH BOTTOM RKFLKCTOR WITH TRIS' 
CUBOID 5 1 2316.550 2P38.75 238.24 
UNIT 14 
COM='LOWKR PORTION NORTH BOTTOM REFLKCTOR WITH TRIS' 
CUBOID 5 1 2316.550 2338.75 233.69 
UNIT 15 
COM='NORTH BOTTOM REFLBCTOR INCLUDKS RKGULAR AND TRIS' 
ARRAY 3 380.0 
UNIT 16 
COM='PLKXIGLAS SHKKT BOTTOM SOUTH RKFLKCTOR WITHOUT TRIS' 
CUBOID 0 1 235.1 232.55 230.615 
CUBOID 4 1 44.3 -5.1 2338.75 230.615 
UNIT 17 
COM='PLKXIGLAS SHKET BOTTOM SOUTH RKFLKCTOR WITH TRIS' 
CUBOID 0 1 235.1 232.55 230.615 
CUBOID 5 1 44.3 -5.1 2338.75 230.6150 
UNIT 18 
COM='LOWER PORTION SOUTH BOTTOM RKFLECTOR WITH TRIS' 
CUBOID 0 1 235.1 232.55 238.855 
CUBOID 5 1 44.3 -5.1 2338.75 238.855 
UNIT 19 - _. - - . - 
COM='SOUTH BOTTOM RKFLECTOR WITH REGULAR AND TRIS' 
ARRAY 4 3*0.0 
UNIT 20 
COM='EAST AND WKST RKFLKCTORS FOR NORTH RKFLKCTOR WITH TRIS 
CUBOID 5 1 2316.550 2312.65 2354.2825 
UNIT 21 .~~~ - 
COM='ARRAY FOR KAST AND WEST RKFLKCTORS FOR NORTH REFLKCTOR 
ARRAY 5 380.0 
UNIT 22 
COH='BAST AND WKST REFLECTORS FOR SOUTH RKFLKCTOR WITH TRIS 
CUBOID 5 1 2324.700 2312.65 2354.2825 

UNIT 23 
COM='ARRAY FOR BAST AND WKST RKFLKCTORS FOR SOUTH RKFLKCTOR' 
ARRAY 6 380.0 
UNIT 24 
COM='NORTH TOP RKFLKCTOR WITH TRIS' 
CUBOID 5 1 2329.100 2364.05 2312.15 
UNIT 25 
COM='ARRAY FOR NORTH TOP RKFLECTOR' 
ARRAY 7 3*0.0 
UNIT 26 
COM='SOUTH TOP RKFLKCTOR WITH TRIS' 
CUBOID 0 1 235.1 232.55 2312.15 
CUBOID 5 1 69.4 -5.1 2364.05 2312.15 
UNIT 27 
COM='ARRAY FOR SOUTH TOP RKFLKCTOR' 
ARRAY 8 380.0 
UNIT 28 
COM='NORTH END REFLKCTOR 9.8CM PORTION WITHOUT TRIS' 
CUBOID 4 1 234.9000 2364.0500 2354.2825 
UNIT 29 
COM='NORTH END RKLFKCTOR 5.2 CM PORTION WITH TRIS' 
CUBOID 5 1 232.6 2364.0500 2354.2825 
UNIT 30 
COM='NORTH KND RKLFKCTOR 10.1 CM PORTION WITHOUT TRIS' 
CUBOID 4 1 235.05 2364.05 2354.2825 
UNIT 31 
COM='ARRAY FOR NORTH KND RKFLKCTOR' 
ARRAY 9 3*0.0 
UNIT 32 
COM='SOUTH END RKFLKCTOR' 
CUBOID 5 1 2312.55 2364.05 2354.2825 
UNIT 33 
COM='ARRAY FOR SOUTH KND RKFLECTOR' 
ARRAY 10 380.0 
UNIT 34 
COM='BOTTOM MODKRATING PLASTIC NORTH CORK' 
CUBOID 6 1 2315.550 2338.7500 2313.0500 
UNIT 35 
COM='TOP MODERATING PLASTIC NORTH CORK' 
CUBOID 6 1 2316.550 2338.7500 233.2525 
UNIT 36 
ARRAY 1 1  380.0 
UNIT 37 
ARRAY 12 380.0 
UNIT 38 
COM='NORTH CORK WITH BOTTOM REFLECTOR' 
ARRAY 13 3* 0.0 
UNIT 39 
COM='NORTH CORK WITH KAST AND WEST RKFLKCTOR' 
ARRAY 14 3*0.0 
UNIT 40 
COM='NORTH CORK WITH KND RKFLKCTOR' 
ARRAY 15 3*0.0 
UNIT 41 
COM='NORTH SPLIT TABLK FACKPLATK' 
CUBOID 3 1 230.6150 2364.0500 2366.4325 
UNIT 42 
COM='NORTH CORK WITH TOP RKFLKCTOR' 
ARRAY 16 3*0.0 
UNIT 43 
COM='NORTH CORE WITH FACKPLATK' 
ARRAY 17 380.0 



UNIT 44 
COM='12.95 CM THICK MODERATOR SOUTH CORE' 
CUBOID 6 1 2323.924 236.475 2340.183 
UNIT 45 
COM='2.95 THICK MODERATOR SOUTH CORE' 
CUBOID 6 1 2323.924 2P38.5285 231.975 
UNIT 46 
COM='COMBINATION OF CORE WITH 12.95 THICK MODERATOR' 
ARRAY 18 320.0 
UNIT 47 
COM='COMBINATION OF CORE WITH 2.95 THICK MODERATOR' 
ARRAY 19 320.0 
UNIT 48 
COM='SOUTH CORE WITH EAST WEST REFLECTORS' 
ARRAY 20 3*0.0 
UNIT 49 
COM='SOUTH CORE WITH EAST WEST REFLECTORS' 
ARRAY 21 320.0 
UNIT 50 
COM='SOUTH CORE END REFLECTOR' 
ARRAY 22 320.0 
UNIT 51 
COM='FACEPLATE FOR SOUTH SPLIT TABLE' 
CUBOID 3 1 230.4620 2364.0500 2P66.4325 
UNIT 52 
COM='SOUTH CORE WITH TOP REFLECTOR' 
ARRAY 23 320.0 
UNIT 53 
COM='SOUTH CORE WITH FACEPLATE' 
ARRAY 24 320.0 
UNIT 54 
COM='AIR GAP' 
CUBOID 0 1 230.1550 2364.0500 2P66.4325 
GLOBAL 
UNIT 55 
COM='TOTAL' 
ARRAY 25 3tO.O 
UNIT 56 
COM='EMPTY FUEL LOCATION' 
CUBOID 0 1 637.6650 
UNIT 57 
COM='SIDE MODERATOR' 
CUBOID 5 1 2316.550 234.4300 2P25.4350 
UNIT 58 
COM='END MODERATOR' 
CUBOID 6 1 238.1500 2338.7500 2325.4350 
UNIT 59 
COM='SOUTH CORE BOTTOM MODERATING PLASTIC' 
CUBOID 6 1 2P24.7000 2338.7500 2P13.0500 
UNIT 60 
COM='SOUTH CORE TOP MODERATING PLASTIC' 
CUBOID 6 1 2324.7000 2338.7500 233.2525 
UNIT 61 
COM='Y-FACE MODERATOR VOID' 
CUBOID 0 1 237.665 231.2200 2P7.665 
UNIT 62 
COM='X-FACE MODERATOR VOID' 
CUBOID 0 1 2P1.2200 437.665 
END GEOMETRY 
READ ARRAY 
ARA=l NUX=) NUY=7 NUZ=5 
COM='NORTH SPLIT TABLE CORE' 

Table A.3 (continued) 

FILL 1 2  1 3  5 3 296 1 2  1 
4 7 4 6 8 6 246 4 7 4 
1942 
56 2 1 61 5 3 56 2 1 61 5 3 196 56 62 56 END FILL 

ARA=2 NUX=3 NUY=7 NUZ=5 
COM='SOUTH SPLIT TABLE CORE' 
FILL 1 2 1 3 5 3 2Q6 1 2 1 

4 7 4 6 8 6 296 4 7 4 
1Q42 
1 2 56 3 5 61 2Q6 56 62 56 END FILL 

ARA=3 NUX=l NUY=1 NUZ=3 
COM='NORTH BOTTOU REFLECTOR' 
FILL 1 4  1 1  13 END FILL 
ARA=4 NUX=l NUY=1 NUZ=7 
COM='SOUTH BOTTOM REFLECTOR' 
FILL 18 16 17 16 16 17 17 END FILL 
ARA=5 NUX=1 NUY=l NUZ=l 
COM='EAST AND WEST WALLS OF NORTH REFLECTOR' 
FILL 20 END FILL 
ARA=6 NUX=l NUY=l NUZ=1 
COM='EAST AND WEST WALLS OF SOUTH REFLECTOR' 
FILL 22 END FILL 
ARA=7 NUX=l NUY=l NUZ=1 

FILL 24 END FILL 
ARA=8 NUX=1 NUY=1 NUZ=l 

FILL 26 END FILL 
ARA=9 NUX=3 NUY=l NUZ=1 

FILL 28 29 30 END FILL 
ARA=lO NUX=l NUY=l NUZ=l 
COM='ARRAY FOR SOUTH END REFLECTOR' 
FILL 32 END FILL 
ARA=11 NUX=l NUY=2 NUZ=1 
COM='COMBINARION OF CORE WITH SIDE MODERATOR' 
FILL 9 57 END FILL 
ARA=12 NUX=l NUY=l NUZ=3 
COM='COMBINATION OF PREVIOUS ARRAY WITH TOP AND BOTTOM MODERATOR' 
FILL 34 36 35 END FILL 
ARA=13 NUX=l NUY=l NUZ=2 
COM='COUBINATION OF NORTH CORE WITH BOTTOM REFLECTOR' 
FILL 15 37 END FILL 
ARA=14 NUX=l NUY=3 NUZ=1 
COM='NORTH CORE WITH SIDE REFLECTORS' 
FILL 21 38 21 END FILL 
ARA=15 NUX=2 NUY=l NUZ=l 
COM='NORTH CORE WITH END REFLECTOR' 
FILL 31 39 END FILL 
ARA=16 NUX=l NUY=l NUZ=2 
COU='NORTH CORE WITH TOP REFLECTOR' 
FILL 40 25 END FILL 
ARA=17 NUX=2 NUY=1 NUZ=l 
COM='NORTH CORE WITH FACEPLATE' 
FILL 42 41 END FILL 
ARA=18 NUX=l NUY=2 NUZ=l 
COM='COUBINATION OF S. CORE WITH SIDE MODERATOR' 
FILL 10 57 END FILL 
ARA=19 NUX=2 NUY=l NUZ=1 
COM='COUBINATION OF CORE WITH UND MODERATOR' 
FILL 46 58 END FILL 
ARA=20 NUX=l NUY=l NUZ=O 
COM='SOUTH CORE WITH BOTTOM MODERATOR AND REFLECTOR' 
FILL 19 59 47 60 END FILL 

c o n = * m x u Y  FOR NORTH TOP REFLECTOR' 

c o n = * m x u Y  FOR SOUTH TOP REFLECTOR' 

c o n = * m R A Y  FOR NORTH END REFLECTOR* 



Table A.3 (continued) 

ARA=21 NUX=l NUY=3 NUZ=1 
COU='SOUTH CORE WITH EAST WEST REFLECTORS' 
FILL 23 48 23 END FILL 
ARA=22 NUX=2 NUY=l NUZ=l 
COU='SOUTH CORE WITH END REFLECTOR' 
?ILL 49 33 END ?ILL 
ARA=23 NUX=l NUY=l NUZ=2 
COU='COMBINATION OF CORE WITH TOP REFLECTOR' 
FILL 5 0  27 END FILL 
ARA=24 NUX=2 NUY=1 NUZ=1 
COU='SOUTH CORE WITH FACEPLATE' 
?ILL 51 52 END FILL 
ARA=25 NUX=) NUY=l NUZ=l 
COU='TOTAL' 
FILL 43 54 53 END FILL 
END ARRAY 
READ PLOT TTL='XZ SLICE OF RFP1 SHOWING UATERIAL REGIONS' 
XUL=-2 YUL=64.05 ZUL=136 
XLR=137 YLR=64.05 ZLR=-2 
UAX=1 WDN=-l NAX=130 NCH='0123456'END 
TTL='YZ SLICE OF NORTH CORE FIRST ROW' 
XUL=48 YUL=-2 ZUL=136 
XLR=48 YLR=136 ZLR=-2 
VAX=1 WDN=-l NAX=130 NCH='0123456'END 
TTL='YZ SLICE OF NORTH CORE SECOND ROW' 
XUL=28 YUL=-2 ZUL=136 
XLR=28 YLR=136 ZLR=-2 
VAX=1 WDN=-1 NAX=130 NCH='0123456'END 
TTL='YZ SLICE OF SOUTH CORE FIRST ROW' 
XUL=62 YUL=-2 ZUL=136 
XLR=62 YLR=136 ZLR=-2 
VAX=I WDN=-l NAX=130 NCH='0123456'END 
TTL='YZ SLICE OF SOUTH CORE SECOND ROW' 
XUL=80 YUL=-2 ZUL=136 
XLR=8O YLR=136 ZLR=-2 
VAX=1 WDN=-l NAX=130 NCH='0123456'END 
END PLOT 
END DATA 
END 

CAR1 2 
=CSAS25 
ROCKY FLATS CRITICALS NUREG/CR-1653 EXPERIUENT B (27 GROUP) 
' 78 FUEL CANS 0.929 CU MODERATOR GEE.HU125.DATA(UNDl) 
27GROUPNDF4 LATTICECELL 
U308 1 5.4078E-1 293.0 92234 0.03 92235 4.46 92236 0.08 92238 95.43 END 
H20 1 1.5627E-1 END 
ARBU-BAGGIE 1.0 3 0 0 0 1001 14.01 6012 84.9 8016 1-20 1 1.91391-2 

ARBU-AL1100 1.0 3 0 0 1 13027 99.18 26000 0.5 29000 0.2 2 9.539OE-1 

ARBU-TAPECVINYL) 1.0 7 0 0 0 1001 5.92 6012 45.91 8016 10.82 17000 

ARBM-TAPE(MYLAR) 1.0 3 0 0 0 1001 6.83 6012 65.50 8016 27.02 2 

ARBU-MODERATOR 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 3 END 
ARBU-PLEX(REG) 1.0 3 0 0 0 1001 7.84 6012 59.59 8016 32.23 4 

ARBM-PLEX(PAPER) 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 4 

ARBU-PLEX(GLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 4 

ARBU-PLEX(TRIS) 1.0 8 0 0 1 1001 7.16 6012 52.03 7014 0.16 8016 29.82 

ARBI(-PLEX(PAPER) 1.0 3 0 0 0 1001 6 . 4 8  6012 42.17 8016 49.5 5 

ARBU-PLEX(GLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 5 

ARBM-?ILLER 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 6 -854 END 
' THIS MTBRIAL IS ACTUALLY UODERATOR ADJUSTED FOR THE VOLUUE 
' FRACTION OF THE VOID FILLED BETWEEN CORE AND REFLECTOR. 
END COUP 4 
SPHTRIANGP 19.00 18.5857 1 3 18.9579 2 END W 
ROCKY FLATS CRITICALS NUREG/CR-1653 EXPERIUENT B (27 GROUP) 
' 78 ?UEL CANS 0.929 CU UODERATOR GEE.HU125.DATA(UNDl) 
READ PARU RUN=YES NPG=6OO FDN=YES NUB=YES PLT=NO END PARU 
READ GEOU 
UNIT 1 
COU='FUEL BOX 15.28 CM ON A SIDE WITH .15 CU WALLS .05CU STACKING VOID' 
CUBOID 1 1 637.49 
CUBOID 2 1 6P7.64 
CUBOID 0 1 637.6650 
UNIT 2 
COU='X-FACE INTERSTITIAL MODERATOR' 
CUBOID 3 1 2PO 4645 4P7.665 
UNIT 3 
COU='Y-FACE INTERSTITIAL MODERATOR' 
CUBOID 3 1 2P7.665 230.4645 237.665 
UNIT 4 
COM='Z-FACE INTERSTITIAL MODERATOR' 
CUBOID 3 1 4P7.665 230-4645 
UNIT 5 
COM='UORE X-FACE UODERATOR' 
CUBOID 3 1 4P0.4645 237.665 
UNIT 6 
COM='UORE Y-?ACE UODERATOR' 
CUBOID 3 1 237.665 430-4645 
UNIT 7 
COU='MORE Z-FACE UODERATOR' 
CUBOID 3 1 230.4645 217.665 230.4645 
UNIT 8 
COU='LAST OF INTERSTITIAL UODERATOR' 
CUBOID 3 1 630.4695 

END 

END 

25.73 20040 6.9 22000 1 .6  82000 1.1 2 1.1115E-2 END 

1.7491E-2 END 

1.1773 END 

3.75341-3 END 

1.1648E-3 END 

15031 1.02 17000 1.81 35079 4.260 35081 2.840 5 1.2757 END 

3.7534E-3 END 

1.1648E-3 END 

? 



Table A.3 (continued) 

UNIT 9 
COM='NORTH SPLIT TABLE CORE' 
ARRAY 1 3 * 0 . 0  
UNIT 10 
COM='SOUTH SPLIT TABLE CORE' 
ARRAY 2 380.0 
UNIT 1 1  
COM='PLEXIGLASS REFLECTOR SHEET 
CUBOID 4 1 2315.8000 2138.7500 
UNIT 12 
COM='PLEXIGLASS REFLECTOR SHEET 
CUBOID 5 1 2115.8000 2338.7500 
UNIT 13 
COM='UPPER PORTION NORTH BOTTOM 

WITHOUT TRIS, NORTH BOTTOM REFLECTOR' 
2PO. 61 50 

WITH TRIS, NORTH BOTTOM REFLECTOR' 
ZPO. 61 50 

REFLECTOR WITH TRIS' 
CUBOID 5 1 2P15.8 2P38.75 2P8.24 
UNIT 14 
COM='LOWER PORTION NORTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 5 1 2315.8 2P38.75 233.69 
UNIT 15 
COM='NORTH BOTTOM REFLECTOR INCLUDES REGULAR AND TRIS' 
ARRAY 3 380.0 
UNIT 16 
COM='PLEXIGLAS SHEET BOTTOn SOUTH REFLECTOR WITHOUT TRIS' 
CUBOID 0 1 2P5.1 2P2.55 2P0.615 
CUBOID 4 1 44.3 -5.1 2338.75 210.615 
UNIT 17 
COM='PLEXIGLAS SHEET BOTTOl SOUTH RBFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 292.55 230.615 
CUBOID 5 1 44.3 -5.1 2138.75 2PO.6150 
UNIT 18 
COM='LOWER PORTION SOUTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 292.55 238.855 
CUBOID 5 1 44.3 -5.1 2P38.75 2P8.855 
UNIT 19 
COM='SOUTH BOTTOM REFLECTOR WITH REGULAR AND TRIS' 
ARRAY 4 380.0 
UNIT 20 
COM='EAST AND WEST REFLECTORS FOR NORTH REFLECTOR WITH TRIS' 
CUBOID 5 1 2P15.8 2112.65 2154.2825 
UNIT 21 
COM='ARRAY FOR EAST AND WEST REFLECTORS FOR NORTH REFLECTOR' 
ARRAY 5 380.0 
UNIT 22 
COM='EAST AND WEST REFLECTORS FOR SOUTH REFLECTOR WITH TRIS' 
CUBOID 5 1 2320.700 2312.65 2354.2825 
UNIT 23 
COM='ARRAY FOR EAST AND WEST REFLECTORS FOR SOUTH REFLECTOR' 
ARRAY 6 380.0 
UNIT 24 
COM='NORTH TOP REFLECTOR WITH TRIS' 
CUBOID 5 1 2P28.35 2364.05 2312.15 
UNIT 25 
COM='ARRAY FOR NORTH TOP REFLECTOR' 
ARRAY 7 380.0 
UNIT 26 
COM='SOUTH TOP REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 232.55 2312.15 
CUBOID 5 1 69.4 -5.1 2364.05 2312.15 
UNIT 27 
COM='ARRAY FOR SOUTH TOP REFLECTOR' 
ARRAY 8 380.0 
UNIT 28 
COM='NORTH END REFLECTOR 9.8CM PORTION WITHOUT TRIS' 
CUBOID 4 1 234.9000 2P64.0500 2354.2825 

UNIT 29 
COM='NORTH END RELFECTOR 5.2 CM PORTION WITH TRIS' 
CUBOID 5 1 2P2.6 2P64.0500 2P54.2825 
UNIT 30 
COM='NORTH END RELFECTOR 10.1 CM PORTION WITHOUT TRIS' 
CUBOID 4 1 2P5.05 2364.05 2154.2825 
UNIT 31 
COM='ARRAY FOR NORTH END REFLECTOR' 
ARRAY 9 380.0 
UNIT 32 
COM='SOUTH END REFLECTOR' 
CUBOID 5 1 2312.55 2364.05 2154.2825 
UNIT 33 
COM='ARRAY FOR SOUTH END REFLECTOR' 
ARRAY 10 3LO.O 
UNIT 34 
COM='12.95 THICK MODERATING PLASTIC NORTH CORE' 
CUBOID 6 1 2315.7345 236.4750 2P32.0535 
UNIT 35 
COM='2.95 THICK MODERATING PLASTIC NORTH CORE' 
CUBOID 6 1 2315.7345 2338.5285 231.475 
UNIT 36 
ARRAY 1 1  380.0 
UNIT 37 
ARRAY 12 380.0 
REPLICATE 0 1 0.0 0.011 0.493 0.0 0.1590 0.0 1 
UNIT 38 
COM='NORTH CORE WITH BOTTOM REFLECTOR' 
ARRAY 13 3* 0.0 
UNIT 39 
COM='NORTH CORE WITH EAST AND WEST REPLECTOR' 
ARRAY 14 380.0 
UNIT 40 
COM='NORTH CORE WITH END REFLECTOR' 
ARRAY 15 380.0 
UNIT 41 
COM='NORTH SPLIT TABLE PACEPLATE' 
CUBOID 3 1 2P0.6150 2364.0500 2166.4325 
UNIT 42 
COM='NORTH CORE WITH TOP REFLECTOR' 
ARRAY 16 380.0 
UNIT 43 
COM='NORTH CORE WITH FACEPLATE' 
ARRAY 17 3*0.0 
UNIT 44 
COM='12.95 CM THICK MODERATOR SOUTH CORE' 
CUBOID 6 1 2P23.924 2P6.475 2332.0535 
UNIT 45 
COM='2.95 THICK MODERATOR SOUTH CORE' 
CUBOID 6 1 2323.924 2138.5285 231.475 
UNIT 46 
COM='COMBINATION OF CORE WITH 12.95 THICK MODERATOR' 
ARRAY 18 380.0 
UNIT 47 
COM='COMBINATION OF CORE WITH 2.95 THICK MODERATOR' 
ARRAY 19 380.0 
REPLICATE 0 1 1.552 0.0 0.9430 0.0 0.159 0.0 1 
UNIT 48 
COM='SOUTH CORE WITH EAST WEST REFLECTORS' 
ARRAY 20 380.0 
UNIT 49 
COM='SOUTH CORE WITH EAST WEST REFLECTORS' 
ARRAY 21 3;O.O 



Table A.3 (continued) 

UNIT 5 0  
COM='SOUTH CORE END REFLECTOR' 
ARRAY 22 3*0.0 
UNIT 51 
COM='FACEPLATE FOR SOUTH SPLIT TABLE' 
CUBOID 3 1 2P0.4620 
UNIT 52 
COM='SOUTH CORE WITH 
ARRAY 23 320.0 
UNIT 53 
COM='SOUTH CORE WITH 
ARRAY 24 3.0.0 
UNIT 5 9  
COM='AIR GAP' 
CUBOID 0 1 230.3990 
GLOBAL 
UNIT 5 5  
COM='TOTAL' 
ARRAY 25 3.0.0 
UNIT 5 6  

2364.0500 2366.4325 

TOP REFLECTOR' 

FACEPLATE' 

2364.0500 2366.9325 

. . . - - . . 
COM='NORTH BOTTOM MODERATOR' 
CUBOID 6 1 2315.8000 2338.7500 2P8.1295 
UNIT 57 
COM='BOTTOM SOUTH MODERATOR' 
CUBOID 6 1 2P24.700 2338.75 238.1295 
UNIT 58 
COM='EMPTY FUEL LOCATION' 
CUBOID 0 1 6P7.665 
END GEOMETRY 
R E M  ARRAY 
ARA=l NUX=3 NUY=7 NUZ=7 
COM='NORTH SPLIT TABLE CORE' 
FILL 1 2 1 3 5 3 296 1 2 1 

4 7 4 6 8 6 296 4 7 0 
2942 
1 2 1 3 5 3 296 5 8  2 58 END FILL 

ARA=2 NUX=5 NUY=7 NUZ=7 
COM='SOUTH SPLIT TABLE CORE' 
FILL 1 2 1 2 1 3 5 3 5 3 2910 1 2 1 2 1 

4 7 4 7 4 6 8 6 8 6 2910 4 7 4 7 4 
2970 
1 2 1 2 1 3 5 3 5 3 2910 1 2 1 2 1 END FILL 

ARA=3 NUX=l NUY=l NUZ=4 
COM='NORTH BOTTOM MODERATOR AND REFLECTOR' 
FILL 14 1 1  13 5 6  END FILL 
ARA=4 NUX=l NUY=1 NUZ=8 
COM='SOUTH BOTTOM MODERATOR AND REFLECTOR' 
FILL 18 16 17 16 16 17 17 57 END FILL 
ARA=5 NUX=l NUY=l NUZ=l 
COM='EAST AND WEST WALLS OF NORTH REFLECTOR' 
FILL 20 END FILL 
ARA=6 NUX=l NUY=1 NUZ=l 
COM='EAST AND WEST WALLS OF SOUTH REFLECTOR' 
FILL 22 END FILL 
ARA=7 NUX=1 NUY=1 NUZ=l 
COM='ARRAY FOR NORTH TOP REFLECTOR' 
FILL 24 END FILL 
ARA=8 NUX=1 NUY=l NUZ=1 
COM='ARRAY FOR SOUTH TOP REFLECTOR' 
FILL 26 END FILL 
ARA=9 NUX=3 NUY=1 N W = 1  
COM='ARRAY FOR NORTH END REFLECTOR' 
FILL 28 29 30 END FILL 

ARA=lO NUX=l NUY=l NUZ=l 
COM='ARRAY FOR SOUTH END REPLECTOR' 
FILL 32 END FILL 
ARA=11 NUX=l NUY=2 NUZ=l 
COM='COMBINARION OF CORE WITH 12.95CM THICK MODERATOR' 
FILL 9 39 END FILL 
ARA=12 NUX=1 NUY=l NUZ=2 
COM='COMBINATION OF PREVIOUS ARRAY WITH 2.95CM THICK MODERATOR' 
FILL 36 35 END FILL 
ARA=13 NUX=l NUY=l NUZ=2 
COM='COMBINATION OF NORTH CORE WITH BOTTOM REFLECTOR' 
FILL 15 37 END FILL 
ARA=14 NUX=l NUY=3 NUZ=l 
COM='NORTH CORE WITH SIDE REFLECTORS' 
FILL 21 38 21 END FILL 
ARA=15 NUX=2 NUY=l NUZ=l 
COM='NORTH CORE WITH END REFLECTOR' 
FILL 31 39 END FILL 
ARA=16 NUX=l NUY=l NUZ=2 
COM='NORTH CORE WITH TOP REFLECTOR' 
FILL 40 25 END FILL 
ARA=17 NUX=2 NUY=l NUZ=l 
COM='NORTH CORE WITH FACEPLATE' 
FILL 42 41 END FILL 
ARA=18 NUX=1 NUY=2 NUZ=1 
COM='COMBINATION OF S. CORE WITH 12.95 CM THICK MODERATOR' 
FILL 10 44 END FILL 
ARA=19 NUX=l NUY=l NUZ=2 
COM='COMBINATION OF CORE WITH 2.95 CM THICK'MODERATOR' 
FILL 46 45 END FILL 
ARA=20 NUX=1 NUY=1 NUZ=2 
COM='SOUTH CORE WITH BOTTOM REPLECTOR' 
FILL 19 47 END FILL 
ARA=21 NUX=l NUY=3 NUZ=1 
COM='SOUTH CORE WITH EAST WEST REFLECTORS' 
FILL 23 48 23 END FILL 
ARA=22 NUX=2 NUY=l NUZ=1 
COI='SOUTH CORE WITH END REFLECTOR' 
FILL 49 33 END FILL 
ARA=23 NUX=1 NUY=1 NUZ=2 
COM='COMBINATION OF CORE WITH TOP REFLECTOR' 
FILL 5 0  27 END FILL 
ARA=24 NUX=2 NUY=l NUZ=l 
COM='SOUTH CORE WITH FACEPLATE' 
FILL 51 52 END FILL 
ARA=25 NUX=3 NUY=l NUZ=l 

FILL 43 54 53 END FILL 
END ARRAY 
READ PLOT TTL='XZ SLICE OF RFP3 SHOWING MATERIAL REGIONS' 
XUL=-l YUL=64.05 ZUL=135 
XLR=136 YLR=64.05 ZLR=-2 
UAX=l WDN=-1 NAX=130 NCH='0123456'END 
TTL='YZ SLICE OF NORTH CORE FIRST ROW' 
XUL=48 YUL=-2 ZUL=136 
XLR=48 YLR=136 ZLR=-2 
VAX=l WDN=-1 NAX=130 NCH='0123456'END 
TTL='YZ SLICE OF NORTH CORE SECOND ROW' 
XUL=28 YUL=-2 ZUL=l36 
XLR=28 YLR=136 ZLR=-2 
VAX=l WDN=-1 NAX=130 NCH='0123456'END 
TTL='YZ SLICE OF SOUTH CORE SECOND ROW' 

 TOTAL' 



Table A.3 (continued) 
XUL=80 YUL=-2 ZUL=136 
XLR=8O YLR=136 ILR=-2 
VAX=I WDN=-l NAX=130 NCH='0123456' 
END PLOT 
END DATA 
END 

CAR1 3 
=CSAS25 
ROCKY FLATS CRITICALS NUREG/CR-1653 EXPERIMENT C (27 GROUP) 
' 80 FUEL CANS 0.929 CM MODERATOR GEE.HU125.DATA(UNDZ) 
27GROUPNDF4 LATTICECELL 
U308 1 5.4078E-1 293.0 92234 0.03 92235 4.46 92236 0.08 92238 95.43 END 
H20 1 1.5627E-1 END 
ARBM-BAGGIE 1.0 3 0 0 0 1001 14.01 6012 84.9 8016 1.20 1 1.9134E-2 

ARBM-AL1100 1.0 3 0 0 1 13027 99.18 26000 0.5 29000 0.2 2 9.539OE-1 

ARBM-TAPE(V1NYL) 1.0 7 0 0 0 1001 5.92 6012 45.91 8016 10.82 17000 

ARBM-TAPE(MYLAR) 1.0 3 0 0 0 1001 6.83 6012 6 5 . 5 0  8016 27.02 2 

ARBM-MODERATOR 1'.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 3 END 
ARBM-PLEXCREG) 1.0 3 0 0 0 1001 7.84 6012 59.59 8016 32.23 4 

ARBM-PLEX(PAPER) 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 4 

ARBM-PLEX(GLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 4 

ARBM-PLEX(TR1S) 1.0 8 0 0 1 1001 7.16 6012 52.03 7014 0.16 8016 29.82 

ARBM-PLEX(PAPER) 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 5 

ARBM-PLEX(GLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 5 

ARBM-FILLER 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 6 .E54 END 
' THIS MATERIAL IS ACTUALLY MODERATOR ADJUSTED FOR THE VOLUME 
' FRACTION OF THE VOID FILLED BETWEEN CORE AND REFLECTOR. 
END COMP 
SPHTRIANGP 19.00 18.5857 1 3 18.9579 2 END 
ROCKY FLATS CRITICALS NUREG/CR-1653 EXPERIMENT C (27 GROUP) 
' 80 FUEL CANS 0.929 CM MODERATOR GEE.HU125.DATA(UND2) 
READ PARM RUN=YES NPG=600 FDN=YES NUB=YES PLT=NO END PARM 
READ GEOM 
UNIT 1 
COM='FUEL BOX 15.28 CM ON A SIDE WITH .15 CM WALLS .05CM STACKING VOID' 
CUBOID 1 1 637.49 
CUBOID 2 1 637.64 
CUBOID 0 1 637.6650 
UNIT 2 
COM='X-FACE INTERSTITIAL MODERATOR' 
CUBOID 3 1 290.4645 437.665 
UNIT 3 
COM='Y-FACE INTERSTITIAL MODERATOR' 
CUBOID 3 1 237.665 230.4645 237.665 
UNIT 4 
COM='Z-FACE INTERSTITIAL MODERATOR' 
CUBOID 3 1 417.665 2P0.4645 
UNIT 5 
COM='MORE X-FACE MODERATOR' 
CUBOID 3 1 410.4645 2P7.665 

END 

END 

25.73 20040 6.9 22000 1.6 82000 1.1 2 1.1115E-2 END 

1.7491E-2 END 

1.1773 END 

3.7534E-3 END 

1.1648E-3 END 

15031 1.02 17000 1.81 35079 4.260 35081 2.840 5 1.2757 END 

3.75341-3 END 

1.1648E-3 END 

UNIT 6 
COM='MORE Y-FACE MODERATOR' 
CUBOID 3 1 2P7.665 430.4645 
UNIT 7 
COM='MORE I-PACE MODERATOR' 
CUBOID 3 1 230.4645 237.665 230.4645 
UNIT 8 
COM='LAST OF INTERSTITIAL MODERATOR' 
CUBOID 3 1 6P0.4645 
UNIT 9 
COM='NORTH SPLIT TABLE CORE' 
ARRAY 1 3*0.0 
UNIT 10 
COM='SOUTH SPLIT TABLE CORE' 
ARRAY 2 3*0.0 
UNIT 1 1  
COM='PLEXIGLASS REFLECTOR SHEET WITHOUT TRIS, NORTH BOTTOM REFLECTOR' 
CUBOID 4 1 2315.8000 2338.7500 2PO.6150 
UNIT 12 
COM='PLEXIGLASS REFLECTOR SHEET WITH TRIS, NORTH BOTTOM REFLECTOR' 
CUBOID 5 1 2315.8000 2338.7500 2PO.6150 
UNIT 13 
COM='UPPER PORTION NORTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 5 1 2315.8 2P38.75 238.24 
UNIT 14 
COM='LOWER PORTION NORTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 5 1 2P15.8 2138.75 2P3.69 
UNIT 15 
COM='NORTH BOTTOM REFLECTOR INCLUDES REGULAR AND TRIS' 
ARRAY 3 3;O.O 
UNIT 16 
COM='PLEXIGLAS SHEET BOTTOM SOUTH REFLECTOR WITHOUT TRIS' 
CUBOID 0 1 2P5.1 212.55 230.615 
CUBOID 4 1 44.3 -5.1 2338.75 230.615 
UNIT 17 
COM='PLEXIGLAS SHEET BOTTOM SOUTH REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 232.55 230.615 
CUBOID 5 1 44.3 -5.1 2P38.75 2PO.6150 
UNIT 18 
COM='LOWER PORTION SOUTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 212.55 2P8.855 
CUBOID 5 1 44.3 -5.1 2338.75 238.855 
UNIT 19 
COM='SOUTH BOTTOM REFLECTOR WITH REGULAR AND TRIS' 
ARRAY 4 3*0.0 
UNIT 20 
COM='EAST AND WEST REPLECTORS FOR NORTH REFLECTOR WITH TRIS' 
CUBOID 5 1 2315.8 2312.65 2354.2825 
UNIT 21 
COM='ARRAY FOR EAST AND WEST REFLECTORS FOR NORTH REFLECTOR' 
ARRAY 5 3r0.0 
UNIT 22 
COM='EAST AND WEST REPLECTORS FOR SOUTH REFLECTOR WITH TRIS 
CUBOID 5 1 2124.700 2112.65 2354.2825 
UNIT 23 
COM='ARRAY FOR EAST AND WEST REFLECTORS FOR SOUTH REFLECTOR' 
ARRAY 6 3*0.0 
UNIT 24 
COM='NORTH TOP REFLECTOR WITH TRIS' 
CUBOID 5 1 2328.35 2P64.05 2312.15 
UNIT 25 
COM='ARRAY FOR NORTH TOP REFLECTOR' 
ARRAY 7 3*0.0 



Table A.3 (continued) 

UNIT 26 
COM='SOUTH TOP REFLECTOR WITH TRIS' 
CUBOID 0 1 ZP5.1 232.55 2312.15 
CUBOID 5 1 69.4 -5.1 2P64.05 2312.15 
UNIT 27 
COM='ARRAY FOR SOUTH TOP REFLECTOR' 
ARRAY 8 3*0.0 
UNIT 28 
COM='NORTH END REFLECTOR 9.8CM PORTION WITHOUT TRIS' 
CUBOID 4 1 234.9000 2364.0500 2P54.2825 
UNIT 29 
COM='NORTH END RELFECTOR 5.2 CM PORTION WITH TRIS' 
CUBOID 5 1 2P2.6 2P64.0500 2359.2825 
UNIT 30 
COM='NORTH END RELFECTOR 10.1 CM PORTION WITHOUT TRIS' 
CUBOID 4 1 235.05 2364.05 2P54.2825 
UNIT 31 
COM='ARRAY ?OR NORTH END RE?LECTOR' 
ARRAY 9 380.0 
UNIT 32 
COM='SOUTH END REFLECTOR' 
CUBOID 5 1 2312.55 2P64.05 2P54.2825 
UNIT 33 
COM='ARRAY ?OR SOUTH END RE?LECTOR' 
ARRAY 10 300.0 
UNIT 34 
COM='12.95 THICK MODERATING PLASTIC NORTH CORE' 
CUBOID 6 1 2315.7945 236.4750 2332.0535 
UNIT 35 
COM='2.95 THICK MODERATING PLASTIC NORTH CORE' 
CUBOID 6 1 2315.7945 2P38.5285 2P1.475 
UNIT 36 
ARRAY 1 1  320.0 
UNIT 37 
ARRAY 12 300.0 
REPLICATE 0 1 0.0 0.011 0.443 0.0 0.1590 0.0 1 
UNIT 38 
COM='NORTH CORS WITH BOTTOM REFLECTOR' 
ARRAY 13 32 0.0 
UNIT 39 
COM='NORTH CORE WITH EAST AND WEST REFLECTOR' 
ARRAY 14 3*0.0 
UNIT 40 
COM='NORTH CORE WITH END REFLECTOR' 
ARRAY 15 3*0.0 
UNIT 41 
COM='NORTH SPLIT TABLE FACEPLATE' 
CUBOID 3 1 2P0.6150 
UNIT 42 
COM='NORTH CORE WITH 
ARRAY 16 3*0.0 
UNIT 43 
COM='NORTH CORE WITH 
ARRAY 17 380.0 
UNIT 44 

2P64.0500 2366.4325 

TOP REFLECTOR' 

FACEPLATE' 

.~ ~~ 

COM='12.95 CM THICK MODERATOR SOUTH CORE' 
CUBOID 6 1 2123.924 216.475 2332.0535 
UNIT 45 
COM='2.95 THICK MODERATOR SOUTH CORE' 
CUBOID 6 1 2P23.924 2338.5285 231.475 
UNIT 46 
COM='COMBINATION OF CORE WITH 12.95 THICK MODERATOR' 
ARRAY 18 3*0.0 

UNIT 47 
COM='COMBINATION OF CORE WITH 2.95 THICK MODERATOR' 
ARRAY 19 380.0 
REPLICATE 0 1 1.552 0.0 0.4430 0.0 0.159 0.0 1 
UNIT 48 
COM='SOUTH CORE 
ARRAY 20 320.0 
UNIT 49 
COM='SOUTH CORE 
ARRAY 21 300.0 
UNIT 5 0  
COM='SOUTH CORE 
ARRAY 22 380.0 
UNIT 51 

WITH EAST WEST 

WITH EAST WEST 

END REFLECTOR' 

REFLECTORS' 

REILECTORS' 

COM='FACEPLATE FOR SOUTH SPLIT TABLE' 
CUBOID 3 1 2P0.4620 2364.0500 2P66.4325 
UNIT 52 
COM='SOUTH CORE WITH TOP REFLECTOR' 
ARRAY 23 3*0.0 
UNIT 53 
COM='SOUTH CORE WITH FACEPLATE' 
ARRAY 24 380.0 
UNIT 54 
COM='AIR GAP' 
CUBOID 0 1 210.7805 2P64.0500 2366.4325 
GLOBAL 
UNIT 5 5  
COM='TOTAL' 
ARRAY 25 3t0.0 
UNIT 5 6  
COM='NORTH BOTTOM MODERATOR' 
CUBOID 6 1 2315.8000 2P38.7500 238.1295 
UNIT 57 
COM='BOTTOM SOUTH MODERATOR' 
CUBOID 6 1 2P24.700 2338.75 238.1295 
UNIT 5 8  
COM='SOUTH REAR MODERATOR' 
CUBOID 3 1 
END GEOMETRY 
READ ARRAY 
ARA=l NUX=3 NUY=7 NUZ=7 
COM='NORTH 'SPLIT TABLE CORE' 
FILL 1 2 1 3 5 3 296 1 2 1 

4 7 4 6 8 6 206 4 7 4 
2942 
1 2 1 3 5 3 296 1 2 1 END FILL 

ARA=2 NUX=5 NUY=7 NUZ=7 
COM='SOUTH SPLIT TABLE CORE' 
FILL 1 2 1 2 1 3 5 3 5 3 2910 1 2 1 2 1 

4 7 4 7 4 6 8 6 8 6 2910 4 7 4 7 4 
2970 
1 2 1 2 1 3 5 3 5 3 2910 1 2 1 2 1 END FILL 

ARA=3 NUX=l NUY=l NUZ=4 
COM='NORTH BOTTOM MODERATOR AND REPLECTOR' 
FILL 14 1 1  13 5 6  END FILL 
ARA=4 NUX=l NUY=l NUZ=8 
COM='SOUTH BOTTOM MODERATOR AND REFLECTOR' 
FILL 18 16 17 16 16 17 17 57 END FILL 
ARA=5 NUX=l NUY=1 NUZ=1 
COM='EAST AND WEST WALLS OF NORTH REPLECTOR' 
FILL 20 END FILL 
ARA=6 NUX=1 NUY=1 NUZ=l 
COM='EAST AND WEST WALLS OF SOUTH REFLECTOR' 
FILL 22 END FILL 



Table A.3 (continued) 

ARA-I m x = 1  m = 1  NUZ=l 
COU='ARRAY FOR NORTH TOP REFLECTOR' 
FILL 24 END FILL 
ARA=8 NUX=( NUY=1 NUZ=1 
COU='ARRAY FOR SOUTH TOP REFLECTOR' 
FILL 26 END FILL 
ARA=9 NUX=3 NUY=1 NUZ=l 
COU='ARRAY ?OR NORTH END REFLECTOR' 
FILL 28 29 30 END FILL 
h = 1 0  NUX=1 NUY=1 NUZ=l 
COU='ARRAY FOR SOUTH END REFLECTOR' 
FILL 32 END FILL 
ARA=ll NUX=1 NUY=2 NUZ=1 
COX='COUBINARION OF CORE WITH 12.95CU THICK UODERATOR' 
FILL 9 34 END FILL 
ARA=12 NUX=1 NUY=1 NUZ=2 
COU='COUBINATION OF PREVIOUS ARRAY WITH 2.95CU THICK UODERATOR' 
FILL 36 35 END FILL 
ARA=13 NUX=1 NUY=1 NUZ=2 
COU='COUBINATION OF NORTH CORE WITH BOTTOU REFLECTOR' 
FILL 15 37 END FILL 
ARA=14 NUX=1 NUY=3 NUZ=l 
COX='NORTH CORE WITH SIDE REFLECTORS' 
FILL 21 38 21 END FILL 
W = 1 5  NUX=2 NUY=1 NUZ=1 
COU='NORTH CORE WITH END REFLECTOR' 
?ILL 31 39 END FILL 
ARA=16 NUX=l NUY=1 NUZ=2 
COM='NORTH CORE WITH TOP REPLECTOR' 
FILL 40 25 END FILL 
ARA=17 NUX=2 NUY=l NUZ=1 
COU='NORTH CORE WITH FACEPLATE' 
FILL 42 41 END FILL 
ARA=18 NUX=l NUY=2 NUZ=1 
COU='COUBINATION OF S. CORE WITH 12.95 CU THICK UODERATOR' 
FILL 10 44 END FILL 
ARA=19 NUX=l NUY=1 NUZ=2 
COU='COUBINATION OF CORE WITH 2.95 CU THICK UODERATOR' 
FILL 46 45 END FILL 
ARA=20 NUX=l NUY=1 NUZ=2 
COU='SOUTH CORE WITH BOTTOU RE?LECTOR' 
FILL 19 47 END FILL 
ARA=21 NUX=l NUY=3 NUZ=l 
COU='SOUTH CORE WITH EAST WEST REFLECTORS' 
FILL 23 48 23 END FILL 
ARA=22 NUX=2 NUY=1 NUZ=1 
COU=nSOUTH CORE WITH END REFLECTOR' 
FILL 49 33 END FILL 
ARA=23 NUX=l NUY=1 NUX=?, 
COU='COUBINATION OF CORE WITH TOP REFLECTOR' 
FILL 50 27 END FILL 
ARA=24 NUX=2 NUY=1 NUZ=1 
COU='SOUTH CORE WITH FACEPLATE' 
FILL 51 52 END FILL 
ARA=25 NUX=3 NUY=l NUZ=1 
COU='TOTAL' 
FILL 43 54 53 END FILL 
END ARRAY 
READ PLOT TTL='XZ SLICE OF RIP3 SHOWING UATERIAL REGIONS' 
XUL=-1 YUL=64.05 ZUL=135 
XLR=136 YLR=64.05 ZLR=-2 
UAX=l WDN=-1 NAX=130 NCH='0123456'END 
TTL='YZ SLICE 01 NORTH CORE SECOND ROW' 
XUL=28 YUL=-2 ZUL=136 

XLR=28 YLR=136 ZLR=-Z 
VAX=l WDN=-1 NAX=130 NCH='0123456'END 
TTL='YZ SLICE OF SOUTH CORE SECOND ROW' 
XUL=80 YUL=-2 ZUL=136 
XLR=80 YLR=136 ZLR=-2 
V M = 1  WDN=-1 NAX=130 NCH='0123456' 
END PLOT 
END DATA 
END 

CAR1 4 
=CSAS25 
ROCKY FLATS CRITICALS NUREG/CR-1653 EXPERIUENT NUUBER 7 (27 GROUP UODEL) 
' FUEL CUBE 15.28 CU, U(4.461308 @ H/U=1.25, HI CONC. SOLUTION DRIVEN 
27GROUPNDF4 INFHOUUEDIUU 
U308 1 5.4078E-1 293.0 92234 0.03 92235 4.46 92236 0.08 92238 95.43 END 
H20 1 1.5627E-1 END 
ARBU-BAGGIE 1.0 3 0 0 0 1001 19.01 6012 84.9 8016 1.20 1 1.91348-2 

ARBX-AL1100 1.0 3 0 0 1 13027 99.18 26000 0.5 29000 0.2 2 9.539OE-1 

ARBU-TAPE(VINYL1 1.0 7 0 0 0 1001 5.92 6012 45.91 8016 10.82 17000 

ARBX-TAPE(UYLAR) 1.0 3 0 0 0 1001 6.83 6012 65.50 8016 27.02 2 

ARBX-UODERATOR 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 3 END 
ARBX-PLEX(REG) 1.0 3 0 0 0 1001 7.84 6012 59.59 8016 32.23 4 

ARBX-PLEX(PAPER) 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 4 

ARBX-PLEX(GLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 4 

END 

END 

25.73 20040 6.9 22000 1.6 82000 1.1 2 1.1115E-2 END 

1.7491 E-2 END 

1.1773 END 

3.7534E-3 END 

1.1648E-3 END 

15031 1.02 17000 1.81 35079 4.260 35081 2.840 5 1.2757 END 
ARBX-PLEXCTRIS) 1.0 8 0 0 1 1001 7.16 6012 52.03 7014 0.16 8016 29.82 

ARBX-PLEX(PAPER) 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 5 

ARBU-PLEX(GLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 5 

ARBX-FILLER 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 6 0.7 END 
' THIS UATERIAL IS ACTUALLY UODERATOR ADJUSTED FOR THE VOLUUE 
' FRACTION OF THE VOID FILLED BETWEEN CORE AND REFLECTOR. 
ARBU-AL1100 1.0 3 0 0 1 13027 99.18 26000 0.5 29000 0.2 7 2.715 END 
SOLNUO2(N03)2 8 351.18 0.509 1.0 293.0 92234 1.022 92235 93.172 

SS304 9 1.0 END 
END COUP 
ROCKY FLATS CRITICALS NUREG/CR-1653 EXPERIUENT NUUBER 1 (27 GROUP UODEL) 
' FUEL CUBE 15.28 CU, U(4.46)308 @ H/U=1.25, HI CONC. SOLUTION DRIVEN 
READ PARU NPG=600 NUB=YES ?DN=YES PLT=NO END PARU 
READ GEOU 
UNIT 1 
COU='FUEL BOX WITH VOID AND PART OF AL BOX' 
CUBOID 0 1 9.80 0.0 3.75 0.0 14.98 0.0 
CUBOID 2 1 9.95 0.0 3.90 -0.15 14.98 0.0 
CUBOID 1 1 14.98 0.0 9.365 -5.615 14.98 0.0 
UNIT 2 
COU='FRONT OF FUEL BOX' 
CUBOID 2 1 0.15 0.0 5.615 0.0 14.98 0.0 
CUBOID 0 1 0.15 0.0 9.365 0.0 14.98 0.0 
CUBOID 2 1 0.15 0.0 14.98 0.0 14.98 0.0 

3.7534E-3 END 

1.1648E-3 END 

92236 0.434 92238 5.372 END 



Table A.3 (continued) 

UNIT 3 
COM='RSAR OF FUKL BOX' 
CUBOID 2 1 0.15 0.0 14.98 0 . 0  14.98 0.0 
UNIT 4 
COM='ARRAY TO ASSMBLS PART OF BOX' 
ARRAY 26 3+0 
UNIT 5 
COM='TOP AND BOTTOM OF BOX' 
CUBOID 0 1 9.80 0 . 0  3.750 0 . 0  0.13 0 . 0  
CUBOID 2 1 15.28 0.0 9.365 -5.615 0.15 0.0 
GLOBAL 
UNIT 6 
COM='ARRAY TO ASSMBLS TOP AND BOTTOM' 
ARRAY 27 3+0 
CUBOID 2 1 15.28 0.0 15.13 -0.15 15.28 0.0 
CUBOID 0 1 15.305 -0.025 15.155 -0.175 15.305 -0.025 
UNIT 7 
COM='FUSL BOX 15.28 CM ON A SIDK WITH .15 CM WALLS -05- STACKING VOID' 
CUBOID 1 1 637.49 
CUBOID 2 1 637.64 
CUBOID 0 1 637.6650 
UNIT 34 
COM='ALUHINvn WKIGHT DISTRIBUTION PLATK FOR SPSCIAL BOX' 
CUBOID 0 1 9.80 0.0 3.750 0.0 0.16 0.0 
CUBOID 7 1 15.33 0 . 0  9.54 -5.79 0.16 0.0 
UNIT 35 
COM='ALUMINUM WKIGHT DISTRIBUTION PLATK FOR BOXKS' 
CUBOID 7 1 437.665 0.16 0.0 
UNIT 9 
COM='NORTH SPLIT TABLE CORS' 
ARRAY 1 3+0.0 
CUBOID 0 1 30.66 -0.94 77.5 0.0 83.475 0.0 
UNIT 10 
COM='SOUTH SPLIT TABLS CORS' 
ARRAY 2 3SO.O 
CUBOID 0 1 49.4 0.0 77.5 0.0 83.475 0.0 
UNIT 1 1  
COM='PLKXIGLASS RSFLKCTOR SHSIT WITHOUT TRIS, NORTH BOTTOM RKFLSCTOR' 
CUBOID 4 1 2P15.8000 2338.7500 2P0.6150 
UNIT 12 
COM='PLSXIGLASS RKTLSCTOR SHSST WITH TRIS, NORTH BOTTOM RKFLSCTOR' 
CUBOID 5 1 2P15.8000 2P38.7500 230.6150 
UNIT 13 
COM='UPPSR PORTION NORTH BOTTOM RKTLKCTOR WITH TRIS' 
CUBOID 5 1 2315.8 2338.75 2P8.24 
UNIT 14 
COM='LOWKR PORTION NORTH BOTTOM RSFLSCTOR WITH TRIS' 
CUBOID 5 1 2315.8 2P38.75 293.69 
UNIT 15 
COM='NORTH BOTTOM RSFLSCTOR INCLUDKS RSGULAR AND TRIS' 
ARRAY 3 3+0.0 
UNIT 16 
COM='PLKXIGLAS SHSST BOTTOM SOUTH RKFLKCTOR WITHOUT TRIS' 
CUBOID 0 1 2P5.1 2P2.5 230.6150 
CUBOID 4 1 44.3 -5-1 2338.75 230.615 
UNIT 17 
COM='PLKXIGLAS SHKKT BOTTOM SOUTH RKTLKCTOR WITH TRIS' 
CUBOID 0 1 2P5.1 292.5 290.6150 
CUBOID 5 1 44.3 -5.1 2338.75 2P0.6150 
UNIT 18 
COM='LOWKR PORTION SOUTH BOTTOM RKFLKCTOR WITH TRI8' 
CUBOID 0 1 2P5.1 2P2.5 238.855 
CUBOID 5 1 44.3 -5.1 2P38.75 238.855 

UNIT 19 
COM='SOUTH BOTTOM RKFLKCTOR WITH RKGULAR AND TRIS' 
ARRAY 4 3.0.0 
UNIT 20 
COM='SAST AND WSST RSTLSCTORS TOR NORTH RKFLSCTOR WITH TRIS' 
CUBOID 5 1 2P15.8 2P12.65 2P54.2825 
UNIT 21 
COM='ARRAY FOR KAST AND WKST RKFLSCTORS FOR NORTH RSFLSCTOR' 
ARRAY 5 3SO.O 
UNIT 22 
COM='SAST AND WSST RSFLSCTORS FOR SOUTH REFLSCTOR WITH TRIS' 
CUBOID 5 1 2P24.700 2312.65 2354.2825 
UNIT 23 
COM=nARRAY FOR KAST AND WSST RSFLKCTORS FOR SOUTH RKFLSCTOR' 
ARRAY 6 3+0.0 
UNIT 24 
COM='NORTH TOP RSFLSCTOR WITH TRIS' 
CUBOID 5 1 2328.35 2360.05 2P12.15 
UNIT 25 
COM='ARRAY ?OR NORTH TOP RSTLSCTOR' 
ARRAY 7 3+0.0 
UNIT 26 
COM='SOUTH TOP RSFLSCTOR WITH TRIS' 
CUBOID 0 1 2P5.1 2P2.5 2312.15 
CUBOID 5 1 69.4 -5.1 2364.05 2P12.15 
UNIT 27 
COM='ARRAY FOR SOUTH TOP RKFLSCTOR' 
ARRAY 8 3+0.0 
UNIT 28 
COM='NORTH SND RSFLSCTOR 9.8- PORTION WITHOUT TRIS' 
CUBOID 4 1 234.9000 2364.0500 2354.2825 
UNIT 29 
COM='NORTH END RELFSCTOR 5.2 CM PORTION WITH TRIS' 
CUBOID 5 1 2P2.6 2364.0500 2359.2825 
UNIT 30 
COM='NORTH END RSLFSCTOR 10.1 CM PORTION WITHOUT TRIS' 
CUBOID 4 1 2P5.05 2364.05 2354.2815 
UNIT 31 
COM='ARRAY FOR NORTH KND RSTLKCTOR' 
ARRAY 9 3.0.0 
UNIT 32 
COM='SOUTH SND RKFLSCTOR' 
CUBOID 5 1 2312.55 2364.05 2359.2825 
UNIT 33 
COM='ARRAY FOR SOUTH 
ARRAY 10 3+0.0 
UNIT 38 
COM='NORTH CORK 
ARRAY 13 3* 0.0 
UNIT 39 
COM='NORTH CORK 
ARRAY 14 3+0.0 
UNIT 40 
COM='NORTH CORK 
ARRAY 15 3.0.0 
UNIT 42 
COM='NORTH CORS 
ARRAY 16 3SO.O 
UNIT 48 
COM='SOUTH CORK 
ARRAY 20 3S0.0 
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WITH 

WITH 

WITH 

WITH 
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BOTTOM RSFLSCTOR' 

SAST AND WSST RSFLSCTOR' 

SND RKFLSCTOR' 

TOP RKFLSCTOR' 

BOTTOM RKFLKCTORS' 
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Table A.3 (continued) 

UNIT 49 
COU='SOUTH CORE WITH EAST WEST REFLECTORS' 
ARRAY 21 3CO.O 
UNIT 5 0  
COU='SOUTH CORE END REFLECTOR' 
ARRAY 22 3CO.O 
UNIT 52 
COM='SOUTH CORE WITH TOP REFLECTOR' 
ARRAY 23 3CO.O 
UNIT 54 
COU='AIR GAP' 
CUBOID 0 1 0-500 0 . 0  64.475 -63.625 69.13 -63.735 
GLOBAL 
UNIT 5 5  
COM='TOTAL' 
ARRAY 25 3CO.O 
UNIT 56 
COM='COMBINATION OF TWO REGULAR FUEL BOXES' 
ARRAY 28 3CO.O 
UNIT 57 
COM='COMBINATION OF REGULAR FUEL BOX AND SPECIAL FUEL BOX' 
ARRAY 29 3CO.O 
UNIT 58 
COM='COMBINATION OF TWO REGULAR WEIGHT DISTRIBUTION PLATES' 
ARRAY 30 3CO.O 
UNIT 59 
COM='COMBINATION OF REGULAR AND SPECIAL WEIGHT DISTRIBUTION PLATES' 
ARRAY 31 3CO.O 
UNIT 60 
COM='NORTH CORE SOLUTION DRIVER' 
CUBOID 8 1 2P7.5 2314.9 1.763 -7.5 
CUBOID 0 1 2P7.5 2P14.9 237.5 
CUBOID 9 1 237.65 2315.05 237.65 
CUBOID 0 1 2P7.665 2P15.33 2P7.665 
UNIT 61 
COM='SOUTH CORE SOLUTION DRIVER' 
CUBOID 8 1 237.5 2P14.9 1.695 -7.5 
CUBOID 0 1 237.5 2P14.9 237.5 
CUBOID 9 1 237.65 2315.05 2P7.65 
CUBOID 0 1 237.665 2315.33 237.665 
END GBOUETRY 
READ ARRAY 
ARA=l NUX=2 NUY=4 NUZ=9 
COM='NORTH SPLIT TABLE CORE' 
FILL 2R7 2R56 OR7 

2R35 2158 OR35 
2R7 2R56 4R7 
23135 2R58 4R35 
2R7 56 60 4R7 
2R35 2R58 4135 
2R7 2R56 4R7 
2835 2858 4R35 
2R7 2R56 4R7 

END FILL 
ARA=2 NUX=3 NUY=4 NUZ=9 
COM='SOUTH SPLIT TABLE CORE' 
FILL 3R7 3R56 6R7 

3R35 3858 6R35 
3R7 3856 6R7 
3R35 3R58 6R35 
3R7 61 56 5 6  6R7 
3R35 3R58 6R35 
3R7 57 56 56 6R7 
3R35 59 58 5 8  6R35 
3R7 57 5 6  5 6  6R7 

END FILL 
ARA=3 NUX=l NUY=1 NUZ=3 
COU='NORTH BOTTOU REFLECTOR' 
FILL 14 1 1  13 END FILL 
ARA=O NUX=1 NUY=l NUZ=7 
COM='SOUTH BOTTOM REFLECTOR' 
FILL 18 16 17 16 16 17 17 END FILL 
ARA=5 NUX=l NUY=1 NUZ=l 
COM='EAST AND WKST WALLS OF NORTH REFLECTOR' 
FILL 20 END FILL 
ARA=6 NUX=l NUY=1 NUZ=1 
COM='EAST AND WEST WALLS OF SOUTH REFLECTOR' 
FILL 22 END FILL 
ARA=7 NUX=l NUY=1 NUZ=1 
COU='ARRAY FOR NORTH TOP REFLECTOR' 
FILL 24 END FILL 
ARA=8 NUX=1 NUY=1 NUZ=l 
COU='ARRAY FOR SOUTH TOP RBFLECTOR' 
FILL 26 END FILL 
ARA=9 NUX=3 NUY=1 NUZ=l 
COM='ARRAY FOR NORTH END REFLECTOR' 
FILL 28 29 30 END FILL 
ARA=lO NUX=1 NUY=1 NUL=l 
COU='ARRAY FOR SOUTH END REFLECTOR' 
FILL 32 END FILL 
ARA=13 NUX=1 NUY=l NUZ=2 
COU='COMBINATION OF NORTH CORE WITH BOTTOM REFLECTOR' 
FILL 15 9 KND FILL 
ARA=14 NUX=1 NUY=3 NUZ=1 
COM='NORTH CORE WITH SIDE REFLECTORS' 
FILL 21 38 21 BND FILL 
ARA=15 NUX=2 NUY=l NUZ=1 
COU='NORTH CORK WITH END REFLECTOR' 
FILL 31 39 END FILL 
ARA=16 NUX=l NUY=l NUZ=2 
COM='NORTH CORE WITH TOP REFLECTOR' 
FILL 40 25 END FILL 
ARA=20 NUX=1 NUY=1 NUZ=2 
COM='SOUTH CORE WITH BOTTOM REFLECTOR' 
FILL 19 10 8ND FILL 
ARA=21 NUX=l NUY=3 NUZ=l 
COU='SOUTH CORE WITH EAST WEST REFLECTORS' 
FILL 23 48 23 END FILL 
ARA=22 NUX=2 NUY=1 NUZ=1 
COM='SOUTH CORE WITH END REFLECTOR' 
FILL 49 33 END FILL 
ARA=23 NUX=1 NUY=1 NUZ=2 
COM='COUBINATION OF CORE WITH TOP REFLECTOR' 
FILL 50 27 END FILL 
ARA=25 NUX=3 NUY=l NUZ=1 
COU='TOTAL' 
FILL 42 54 52 END FILL 
ARA=26 NUX=) NUY=1 NUZ=1 
COU='ASSEMBLY OF FUEL BOX FRONT AND REAR' 
FILL 2 1 3 END FILL 
ARA=27 NUX=1 NUY=1 NUZ=3 
COM='ASSEUBLY OF FUEL BOX TOP AND BOTTOU' 
FILL 5 4 5 END FILL 
ARA=28 NUX=l NUY=2 NUZ=1 
COM='COUBINATION OF TWO FUEL BOXES' 
FILL 7 7 END FILL 
ARA=29 NUX=l NUY=2 NUZ=1 
COM='COMBINATION OF SPECIAL AND REGULAR FUEL BOXES' 
FILL 7 6 KND FILL 

? 
00 
0 



Table A.3 (contin 

ARA=30 NUX=1 NUY=2 NUZ=1 
COU='COUBINATION OF TWO WKIGHT DISTRIBUTION PLATIS' 
FILL 35 35 KND FILL 
ARA=31 NUX=1 NUY=2 NUZ=1 
COU='COUBINATION O? SPKCIAL AND RKGULAR WKIGHT DISTRIBUTION PLATES' 
FILL 35 34 KND FILL 
KND ARRAY 
RBAD PLOT TTL='YZ SLICE O? SOUTH CORK FIRST ROW' 
XUL=64.319 YUL=40.000 ZUL=72.000 
XLR=64.319 YLR=72.000 ZLR=56.000 
VAX=1 WDN=-1 NAX=130 NCH='012345678'KND 
TTL='XZ SLICE OF SPHKRK CUBOID' 
XUL=56.0 YUL=63.625 ZUL=71.735 
XLR=72.0 YLR=63.625 ZLR=55.735 
UAX=l WDN=-1 NAX=130 NCH='012345678' 
KND PLOT 
RKAD START NST=1 XSU=41.37 XSP=72.894 YSU=40.63 YSP=71.29 

END DATA 
KND 

CAR1 5 
=CSAS25 
ROCKY ?LATS CRITICALS NUREG/CR-1653 KXPKRIUKNT NUUBKR ? (27 GROUP UODKL) 
' IUEL CUBK 15.28 CIS, U(4.46)308 0 H/U=l.25, HI CONC. SOLUTION DRIVEN 
27GROUPNDF4 INFHOUUEDIUU 
U308 1 5.40781-1 293.0 92234 0.03 92235 4 .46  92236 0.08 92238 95.43 KND 
HZO 1 1.5627E-1 KND 
ARBU-BAGGIK 1.0 3 0 0 0 1001 14.01 6012 84.9 8016 1-20 1 1.9134E-2 

ARBU-AL1100 1.0 3 0 0 1 13027 99.18 2 6 0 0 0  0 . 5  29000 0 . 2  2 9.539OK-1 

ARBU-TAPKtVINYL) 1.0 7 0 0 0 1001 5.92 6012 45.91 8016 10.82 17000 

ARBU-TAPE(MYLAR) 1.0 3 0 0 0 1001 6.83 6012 6 5 . 5 0  8016 27.02 2 

ARBU-UODKRATOR 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 3 END 
ARBU-PLKX(RKG) 1.0 3 0 0 0 1001 7.84 6012 59.59 8016 32.23 4 

ARBU-PLKX(PAPKR) 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 4 

ARBM-PLKX(GLUK) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 4 

ARBU-PLKX(TR1S) 1.0 8 0 0 1 1001 7.16 6012 52.03 7014 0.16 8016 29.82 

ARBU-PLEX(PAPER) 1.0 3 0 0 0 1001 6 . 4 8  6012 42.17 8016 49.5 5 

ARBU-PLKX(GLUK) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 5 

ARBU-FILLER 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 6 0.7 END 
' THIS MTERIAL IS ACTUALLY UODERATOR ADJUSTED FOR THK VOLUUK 
' TRACTION OF THK VOID FILLED BKTWKKN CORE AND REFLKCTOR. 
ARBU-ALll00 1.0 3 0 0 1 13027 99.18 2 6 0 0 0  0 .5  29000 0 . 2  7 2.715 KND 
SOLNUOZ(N03)Z 8 351.18 0.549 1.0 293.0 92234 1.022 92235 93.172 

SS304 9 1.0 KND 
END COUP 
ROCKY FLATS CRITICALS NUREG/CR-l653 EXPKRIUKNT NUUBKR ? (27 GROUP UODKL) 
' FUKL CUBK 15.28 CU, U(4.461308 @ H/U=1.25, HI CONC. SOLUTION DRIVKN 
READ PARI4 NPG=6OO NUB=YKS FDN=YES PLT=NO KND PARM 
MAD GKOU 

ZSU=56.071 ZSP=71.4 END START 

END 

KND 

25.73 20040 6.9 22000 1.6 82000 1.1 2 1.1115E-2 KND 

1.7491K-2 KND 

1.1773 END 

3.75341-3 KND 

1.16481-3 END 

15031 1.02 17000 1.81 35079 4 .260  35081 2.840 5 1.2757 KND 

3.753411-3 KND 

1.16481-3 END 

92236 0.434 92238 5.372 KID 

ued) 

UNIT 1 
COU='FUKL BOX WITH VOID AND PART OF AL BOX' 
CUBOID 0 1 9.80 0.0 3.75 0.0 14.98 0.0 
CUBOID 2 1 9.95 0.0 3.90 -0.15 14.98 0.0 
CUBOID 1 1 14.98 0 . 0  9.365 -5.615 14.98 0.0 
UNIT 2 
COU='FRONT OF FUKL BOX' 
CUBOID 2 1 0.15 0.0 5.615 0.0 14.98 0.0 
CUBOID 0 1 0.15 0.0 9.365 0.0 14.98 0.0 
CUBOID 2 1 0.15 0.0 14.98 0.0 14.98 0.0 
UNIT 3 
COU='RKAR O? FUKL BOX' 
CUBOID 2 1 0.15 0.0 14.98 0.0 14.98 0.0 
UNIT 4 
COU='ARRAY TO ASSMBLK PART OF BOX' 
ARRAY 26 3+0 
UNIT 5 
COU='TOP AND BOTTOU OF BOX' 
CUBOID 0 1 9-80 0.0 3.750 0.0 0.15 0.0 
CUBOID 2 1 15.28 0.0 9.365 -5.615 0.15 0.0 
GLOBAL 
UNIT 6 
COU='ARRAY TO ASSMBLK TOP AND BOTTOU' 
ARRAY 27 3+0 
CUBOID 2 1 15.28 0.0 15.13 -0.15 15.28 0.0 
CUBOID 0 1 15.305 - 0 . 0 2 5  15.155 -0.175 15.305 - 0 . 0 2 5  
UNIT 7 
COU='FUEL BOX 15.28 CU ON A SIDK WITH .15 CU WALLS .05CU STACKING VOID' 
CUBOID 1 1 6P7.49 
CUBOID 2 1 6P7.64 
CUBOID 0 1 637.6650 

COU='ALIJUINUU WKIGHT DISTRIBUTION PLATE FOR SPECIAL BOX' 
CUBOID 0 1 9.80 0.0 3.750 0.0 0.16 0.0 
CUBOID 7 1 15.33 0.0 9.54 -5.79 0.16 0.0 
UNIT 35 
COM='ALUUINUM WEIGHT DISTRIBUTION PLATK FOR BOXKS' 
CUBOID 7 1 437.665 0.16 0.0 
UNIT 9 
COU='NORTH SPLIT TABLE CORK' 
ARRAY 1 3+0.0 
CUBOID 0 1 30-66 -0.94 77.5 0.0 83.475 0.0 
UNIT 10 
COU='SOUTH SPLIT TABLE CORK' 
ARRAY 2 3*0.0 
CUBOID 0 1 49.4 0.0 77.5 0.0 83.475 0.0 
UNIT 1 1  
COU='PLKXIGLASS REFLKCTOR SHKKT WITHOUT TRIS, NORTH BOTTOU RKFLECTOR' 
CUBOID 4 1 2315.8000 2338.7500 2PO.6150 
UNIT 12 
COU='PLKXIGLASS RKFLECTOR SHEET WITH TRIS, NORTH BOTTOU RK?LKCTOR' 
CUBOID 5 1 2315.8000 2338.7500 2P0.6150 
UNIT 13 
COU='UPPER PORTION NORTH BOTTOU RKILECTOR WITH TRIS' 
CUBOID 5 1 2P15.8 2338.75 2P8.24 
UNIT 14 
COU='LOWER PORTION NORTH BOTTOU RKFLKCTOR WITH TRIS' 
CUBOID 5 1 2315.8 2338.75 2P3.69 
UNIT 15 
COU='NORTH BOTTOU RKPLKCTOR INCLUDES RKGULAR AND TRIS' 
ARRAY 3 3+0.0 

? 
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Table 

UNIT 16 
COU='PLEXIGLAS SHEET BOTTOU SOUTH REFLECTOR WITHOUT TRIS' 
CUBOID 0 1 2P5.1 232.5 2P0.6150 
CUBOID 4 1 44.3 -5.1 2338.75 230.615 
UNIT 17 
COM='PLEXIGLAS SHEET BOTTOU SOUTH REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 212.5 230.6150 
CUBOID 5 1 44.3 -5.1 2338.75 230.6150 
UNIT 18 
COU='LOWER PORTION SOUTH BOTTOU REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 232.5 218.855 
CUBOID 5 1 44.3 -5.1 2938.75 238.855 
UNIT 19 
COU='SOUTH BOTTOU REFLECTOR WITH REGULAR AND TRIS' 
ARRAY 4 380.0 
UNIT 20 
COU='EAST AND WEST REFLECTORS FOR NORTH REFLECTOR WITH TRIS' 
CUBOID 5 1 2P15.8 2312.65 2354.2825 
UNIT 21 
COU='ARRAY FOR EAST AND WEST REFLECTORS FOR NORTH RK?LECTOR' 
ARRAY 5 380.0 
UNIT 22 
COU='EAST AND WEST REFLECTORS FOR SOUTH REFLECTOR WITH TRIS' 
CUBOID 5 1 2324.700 2312.65 2P54.2825 
UNIT 23 
COU='ARRAY FOR EAST AND WEST REFLECTORS FOR SOUTH REFLECTOR' 
ARRAY 6 380.0 
UNIT 24 
COU='NORTH TOP REFLECTOR WITH TRIS' 
CUBOID 5 1 2328.35 2364.05 2P12.15 
UNIT 25 
COU='ARRAY FOR NORTH TOP REFLECTOR' 
ARRAY 7 380.0 
UNIT 26 
COU='SOUTH TOP REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 232.5 2312.15 
CUBOID 5 1 69.4 -5.1 2P64.05 2312.15 
UNIT 27 
COU='ARRAY FOR SOUTH TOP RE?LECTOR' 
ARRAY 8 3.0.0 
UNIT 28 
COU='NORTH END RE?LECTOR 9.8CU PORTION WITHOUT TRIS' 
CUBOID 4 1 239.9000 2P64.0500 2P54.2825 
UNIT 29 
COU='NORTH END RELFECTOR 5.2 CU PORTION WITH TRIS' 
CUBOID 5 1 232.6 2364.0500 2354.2825 
UNIT 30 
COU='NORTH END RELFECTOR 10.1 CM PORTION WITHOUT TRIS' 
CUBOID 4 1 235.05 2364.05 2P54.2825 
UNIT 31 
COU='ARRAY FOR NORTH END RE?LECTOR' 
ARRAY 9 380.0 
UNIT 32 
COU='SOUTH END REFLECTOR' 
CUBOID 5 1 2P12.55 2P64.05 2354.2825 
UNIT 33 
COU='ARRAY FOR SOUTH END REFLECTOR' 
ARRAY 10 320.0 
UNIT 38 
COU='NORTH CORE WITH BOTTOU REFLECTOR' 
ARRAY 13 38 0.0 

A.3 (continued) 

UNIT 39 
COU='NORTH CORE WITH EAST AND WEST REFLECTOR' 
ARRAY 14 3 * 0 . 0  
UNIT 40 
COU='NORTH CORE WITH END REPLECTOR' 
ARRAY 15 380.0 
UNIT 42 
COU='NORTH CORE WITH TOP REFLECTOR' 
ARRAY 16 380.0 
UNIT 48 
COU='SOUTH CORE WITH BOTTOU REFLECTORS' 
ARRAY 20 380.0 
UNIT 49 
COU='SOUTH CORE WITH EAST WEST REFLECTORS' 
ARRAY 21 380.0 
UNIT 50 
COU='SOUTH CORE END REFLECTOR' 
ARRAY 22 380.0 
UNIT 52 
COU='SOUTH CORE WITH TOP REFLECTOR' 
ARRAY 23 380.0 
UNIT 54 
COU='AIR GAP' 
CUBOID 0 1 0.732 0.0 64.475 -63.625 69.13 -63.735 
GLOBAL 
UNIT 55 
COU='TOTAL' 
ARRAY 25 380.0 
UNIT 56 
COU='COUBINATION OF TWO REGULAR FUEL BOXES' 
ARRAY 28 380.0 
UNIT 57 
COU='COUBINATION OF REGULAR FUEL BOX AND SPECIAL FUEL BOX' 
ARRAY 29 380.0 
UNIT 58 
COM='COUBINATION OF TWO REGULAR WEIGHT DISTRIBUTION PLATES' 
ARRAY 30'380.0 
UNIT 59 
COU='COUBINATION OF REGULAR AND SPECIAL WEIGHT DISTRIBUTION PLATES' 
ARRAY 31 380.0 
UNIT 60 
COU='NORTH CORE SOLUTION DRIVER' 
CUBOID 8 1 237.5 2314.9 1.863 -7-5 
CUBOID 0 1 2P7.5 2314.9 237.5 
CUBOID 9 1 237.65 2315.05 217.65 
CUBOID 0 1 2P7.665 2315.33 237.665 
UNIT 61 
COU='SOUTH CORE SOLUTION DRIVER' 
CUBOID 8 1 217.5 2P14.9 1.794 -7.5 
CUBOID 0 1 237.5 2P14.9 2P7.5 
CUBOID 9 1 2P7.65 2315.05 237.65 
CUBOID 0 1 237.665 2315.33 237.665 
END GEOUETRY 
READ ARRAY 
ARA=l NUX=2 NUY=4 NUZ=9 
COU='NORTH SPLIT TABLE CORE' 
FILL 2R7 2356 4R7 

2R35 2358 4R35 
2R7 2356 4R7 
2R35 2R58 41135 
2R7 56 60 4R7 
2R35 2R58 4R35 
2R7 21156 4R7 
2R35 2R58 4R35 
2R7 21156 4R7 

END FILL 
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Table A.3 (continued) 

ARA=2 NUX=) NUY=4 NUZ=9 
COM='SOUTH SPLIT TABLE CORE' 
FILL 3R7 3856 6R7 

3R35 3R58 6R35 
3R7 3R56 6R7 
3R35 3R58 6835 
3R7 61 5 6  56  6R7 
3R35 3858 6R35 
3R7 5 7  5 6  5 6  6R7 
3R35 59 58 5 8  6835 
3R7 57 5 6  5 6  6R7 

END FILL 
ARA=3 NUX=l NUY=l NUZ=3 
COM='NORTH BOTTOM REFLECTOR' 
FILL 14 1 1  13 END FILL 
ARA=4 NUX=l NUY=1 NUZ=7 
COM='SOUTH BOTTOM REFLECTOR' 
TILL 18 16 17 16 16 17 17 END FILL 
ARA=5 NUX=l NUY=l NUZ=1 
COM='EAST AND WEST WALLS OF NORTH REFLECTOR' 
FILL 20 END FILL 
ARA=6 NUX=l NUY=l NUZ=l 
COM='EAST AND WEST WALLS OF SOUTH REFLECTOR' 
TILL 22 END PILL 
ARA=7 NUX=1 NUY=1 NUZ=l 
COM='ARRAY FOR NORTH TOP REFLECTOR' 
FILL 24 END FILL 
ARA=8 NUX=l NUY=l NUZ=1 
COM='ARRAY TOR SOUTH TOP REFLECTOR' 
FILL 26 END FILL 
ARA=9 NUX=) NUY=l NUZ=1 
COM='ARRAY TOR NORTH END REFLECTOR' 
FILL 28 29 30 END FILL 
ARA=lO NUX=1 NUY=l NUZ=1 
COM='ARRAY FOR SOUTH END REFLECTOR' 
FILL 32 END TILL 
ARA=13 NUX=l NUY=1 NUZ=2 
COM='COMBINATION OF NORTH CORE WITH BOTTOM REFLECTOR' 
FILL 15 9 END FILL 
ARA=14 NUX=1 NUY=3 NUZ=1 
COM='NORTH CORE WITH SIDE REFLECTORS' 
FILL 21 38 21 END FILL 
ARA=15 NUX=2 NUY=l NUZ=l 
COM='NORTH CORE WITH END REFLECTOR' 
FILL 31 39 END FILL 
ARA=16 NUX=l NUY=1 NUZ=2 
COM='NORTH CORE WITH TOP REFLECTOR' 
FILL 40 25 END FILL 
ARA=20 NUX=l NUY=1 NUZ=2 
COM='SOUTH CORE WITH BOTTOM REFLECTOR' 
TILL 19 10 END TILL 
ARA=21 NUX=l NUY=3 NUZ=1 
COM='SOUTH CORE WITH EAST WEST REFLECTORS' 
FILL 23 48 23 END FILL 
ARA=22 NUX=2 NUY=1 NUZ=1 
COM='SOUTH CORE WITH END REFLECTOR' 
TILL 49 33 KND FILL 
ARA=23 NUX=1 NUY=l NUZ=2 
COM='COMBINATION OF CORE WITH TOP REFLECTOR' 
FILL 5 0  27 END FILL 
ARA=25 NUX=3 NUY=l NUZ=l 
COM='TOTAL' 
TILL 42 54 52 END FILL 

ARA=26 NUX=3 NUY=1 NUZ=1 
COM='ASSEMBLY OF FUEL BOX FRONT AND REAR' 
FILL 2 1 3 END FILL 
ARA=27 NUX=1 NUY=1 NUE=3 
COM='ASSEMBLY OF FUEL BOX TOP AND BOTTOM' 
FILL 5 4 5 END FILL 
ARA=28 NUX=1 NUY=2 NUZ=1 
COM='COMBINATION OT TWO FUEL BOXES' 
FILL 7 7 END FILL 
ARA=29 NUX=1 NUY=2 NUZ=l 
COM='COMBINATION OF SPECIAL AND REGULAR TUEL BOXES' 
FILL 7 6 END FILL 
ARA=30 NUX=l NUY=2 NUZ=1 
COM='COMBINATION OF TWO WEIGHT DISTRIBUTION PLATES' 
FILL 35 35 END TILL 
ARA=31 NUX=1 NUY=2 NUZ=1 
COM='COMBINATION OF SPECIAL AND REGULAR WEIGHT DISTRIBUTION PLATES' 
FILL 35 34 END FILL 
END ARRAY 
READ PLOT TTL='YZ SLICE OF SOUTH CORE FIRST ROW' 
XUL=64.319 YUL=40.000 ZUL=72.000 
XLR=64.319 YLR=72.000 ZLR=56.000 
VAX=1 WDN=-1 NAX=130 NCH='012345678'END 
TTL='XZ SLICE OF SPHERE CUBOID' 
XUL=56.0 YUL=63.625 ZUL=71.735 
XLR=72.0 YLR=63.625 ZLR=55.735 
UAX=l WDN=-1 NAX=130 NCH='012345678' 
END PLOT 
' READ START NST=l XSM=41.37 XSP=72.894 YSM=40.63 YSP=71.29 
' ZSM=56.071 ZSP=71.4 END START 
READ START NST=1 END START 
END DATA 
END 

CAR1 6 
=CSAS25 
ROCKY FLATS CRITICALS NUREG/CR-1653 EXPERIMENT NUMBER ? (27 GROUP MODEL) 
I FUEL CUBE 15.28 CM, U(4.461308 @ H/U=l.25, LOW CONC. SOLUTION DRIVEN 
27GROUPNDF4 INFHOMMEDIUM 
U308 1 5.40783-1 293.0 92234 0.03 92235 4.46 92236 0.08 92238 95.43 END 
H2O 1 1.56273-1 END 
ARBM-BAGGIE 1.0 3 0 0 0 1001 14.01 6012 84.9 8016 1.20 1 1.91391-2 

ARBM-AL1100 1.0 3 0 0 1 13027 99.18 26000 0 . 5  29000 0.2 2 9.53901-1 

ARBM-TAPECVINYL) 1.0 7 0 0 0 1001 5.92 6012 45.91 8016 10.82 17000 

ARBM-TAPE(MYLAR) 1.0 3 0 0 0 1001 6.83 6012 6 5 . 5 0  8016 27.02 2 

ARBM-MODERATOR 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 3 END 
ARBM-PLEX(REG) 1.0 3 0 0 0 1001 7.84 6012 59.59 8016 32.23 4 

ARBM-PLEX(PAPKR) 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 4 

END 

END 

25.73 20040 6.9 22000 1.6 82000 1.1 2 1.11151-2 END 

1.74911-2 END 

1.1773 END 

3.75341-3 END 

1.1648E-3 END 
ARBM-PLEX(GLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 4 

ARBM-PLKX(TR1S) 1.0 8 0 0 1 1001 7.16 6012 52.03 7014 0.16 8016 29.82 

ARBM-PLEX(PAPER) 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 5 
15031 1.02 17000 1.81 35079 4.260 35081 2.840 5 1.2757 END 

3.7534E-3 END 
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Table A.3 (continued) 

ARBU-PLEX(GLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 5 

ARBU-FILLER 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 6 0.7 END 
' THIS MATERIAL IS ACTUALLY UODERATOR ADJUSTED FOR THE VOLUUE 
' FRACTION OF THE VOID FILLED BETWEEN CORE AND REFLECTOR. 
ARBH-AL1100 1.0 3 0 0 1 13027 99.18 26000 0.5 29000 0.2 7 2.715 END 
SOLNU02lNO3)2 8 86.42 0.149 1.0 293.0 92234 1.022 92235 93.172 

55304 9 1.0 END 
END COUP 
ROCKY FLATS CRITICALS NUREG/CR-l653 BXPERIUENT "IBER 7 (27 GROUP UODEL) 
' FUEL CUBE 15.28 CU, Ut4.46)308 0 H/U=1.25, LOW CONC. SOLUTION DRIVEN 
READ PARU NPG=6OO NUB=YES FDN=YES PLT=YES END PARU 
R E M  GEOU 
UNIT 1 
COU='FUEL BOX WITH VOID AND PART OF AL BOX' 
CUBOID 0 1 9.80 0.0 3.75 0.0 14.98 0.0 
CUBOID 2 1 9.95 0.0 3.90 -0.15 14.98 0.0 
CUBOID 1 1 14.98 0.0 9.365 -5.615 14.98 0.0 
UNIT 2 
COU='FRONT OF FUEL BOX' 
CUBOID 2 1 0.15 0.0 5.615 0.0 14.98 0.0 
CUBOID 0 1 0.15 0 . 9  9.365 0.0 14.98 0.0 
CUBOID 2 1 0.15 0.0 14.98 0.0 14.98 0.0 
UNIT 3 
COU='REAR OF FUEL BOX' 
CUBOID 2 1 0.15 0.0 14.98 0.0 14.98 0.0 
UNIT 4 
COU='ARRAY TO ASSEUBLE PART OF BOX' 
ARRAY 26 3+0 
UNIT 5 
COU='TOP AND BOTTOU OF BOX' 
CUBOID 0 1 9.80 0 . 0  3.750 0.0 0.15 0.0 
CUBOID 2 1 15.28 0.0 9.365 -5.615 0.15 0.0 
GLOBAL 
UNIT 6 
COU='ARRAY TO ASSEUBLE TOP AND BOTTOU' 
ARRAY 27 3.0 
CUBOID 2 1 15.28 0.0 15.13 -0.15 15.28 0 . 0  
CUBOID 0 1 15.305 -0.025 15.155 -0.175 15.305 -0.025 

1.16481-3 END 

92236 0.434 92238 5.372 END 

UNIT 7 
COU='IUEL BOX 15.28 CU ON A SIDE WITH .15 CU WALLS .05CU STACKING VOID' 
CUBOID 1 1 637.49 
CUBOID 2 1 637.64 
CUBOID 0 1 637-6650 
UNIT 34 
COU='ALUMINUU WEIGHT DISTRIBUTION PLATE FOR SPECIAL BOX' 
CUBOID 0 1 9.80 0.0 3.750 0.0 0.16 0.0 
CUBOID 7 1 15.33 0 . 0  9.54 -5.79 0.16 0.0 
UNIT 35 
COU='ALUMINUU WEIGHT DISTRIBUTION PLATE FOR BOXES' 
CUBOID 7 1 4P7.665 0.16 0.0 
UNIT 9 
COU='NORTH SPLIT TABLE CORE' 
ARRAY 1 3r0.0 
CUBOID 0 1 30.66 -0.94 77.5 0.0 83.475 0.0 
UNIT 10 
COH='SOUTH SPLIT TABLE CORE' 
ARRAY 2 3*0.0 
CUBOID 0 1 49.4 0.0 77.5 0.0 83.475 0.0 

UNIT 1 1  
COU='PLEXIGLASS REFLECTOR SHEET WITHOUT TRIS, NORTH BOTTOU REFLECTOR' 
CUBOID 4 1 2315.8000 2P38.7500 230.6150 
UNIT 12 
COM='PLEXIGLASS REFLECTOR SHEET WITH TRIS, NORTH BOTTOU REFLECTOR' 
CUBOID 5 1 2315.8000 2P38.7500 230.6150 
UNIT 13 
COU='UPPER PORTION NORTH BOTTOU REFLECTOR WITH TRIS' 
CUBOID 5 1 2315.8 2338.75 238.24 
UNIT 14 
COU='LOWBR PORTION NORTH BOTTOU REFLECTOR WITH TRIS' 
CUBOID 5 1 2315.8 2338.75 233.69 
UNIT 15 
COl4='NORTH BOTTOU REFLECTOR INCLUDES REGULAR AND TRIS' 
ARRAY 3 3*0.0 
UNIT 16 
COU='PLEXIGLAS SHEET BOTTOU SOUTH REFLECTOR WITHOUT TRIS' 
CUBOID 0 1 2P5.1 232.5 230.6150 
CUBOID 4 1 44.3 -5.1 2338.75 230.615 
UNIT 17 
COU='PLEXIGLAS SHEET BOTTOU SOUTH REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 232.5 2P0.6150 
CUBOID 5 1 44.3 -5.1 2338.75 230.6150 
UNIT 18 
COU='LOWER PORTION SOUTH BOTTOU REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 232.5 2P8.855 
CUBOID 5 1 44.3 -5.1 2338.75 238.855 
UNIT 19 
COU='SOUTH BOTTOU REFLECTOR WITH REGULAR AND TRIS' 
ARRAY 4 3.0.0 
UNIT 20 
COM='EAST AND WEST REFLECTORS FOR NORTH REFLECTOR WITH TRIS' 
CUBOID 5 1 2315.8 2312.65 2354.2825 
UNIT 21 
COU='ARRAY FOR EAST AND WEST REFLECTORS FOR NORTH REFLECTOR' 
ARRAY 5 3+0.0 
UNIT 22 
COU='EAST AND WEST REFLECTORS FOR SOUTH REFLECTOR WITH TRIS' 
CUBOID 5 1 2324.700 2P12.65 2P5D 2825 
UNIT 23 
COU='ARRAY FOR EAST AND WEST REFLECTORS FOR SOUTH REFLECTOR' 
ARRAY 6 3eO.O 
UNIT 24 
COU='NORTH TOP REFLECTOR WITH TRIS' 
CUBOID 5 1 2P28.35 2364.05 2312.15 
UNIT 25 
COU='ARRAY FOR NORTH TOP REFLECTOR' 
ARRAY 7 3+0.0 
UNIT 26 
COU='SOUTH TOP REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 2P2.5 2P12.15 
CUBOID 5 1 69.4 -5.1 2364.05 2312.15 
UNIT 27 
COU='ARRAY FOR SOUTH TOP REFLECTOR' 
ARRAY 8 3*0.0 
UNIT 28 
COU='NORTH END REFLECTOR 9.8CU PORTION WITHOUT TRIS' 
CUBOID 4 1 2P4.9000 2P64.0500 2P54.2825 
UNIT 29 
COM='NORTH END RELFECTOR 5.2 CU PORTION WITH TRIS' 
CUBOID 5 1 232.6 2P64.0500 2P54.2825 
UNIT 30 
COU='NORTH END RELFECTOR 10.1 CU PORTION WITHOUT TRIS' 
CUBOID 4 1 2135.05 2364.05 2954.2825 
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Table A.3 (continued) 

UNIT 31 
COM='ARRAY TOR NORTH END REFLECTOR' 
ARRAY 9 320.0 
UNIT 32 
COM='SOUTH END RETLECTOR' 
CUBOID 5 1 2P12.55 2P64.05 2354.1825 
UNIT 33 
COM='ARRAY TOR SOUTH 
ARRAY 10 320.0 
UNIT 38 
COU='NORTH CORE WITH 
ARRAY 13 32 0.0 
UNIT 39 
COM='NORTH CORE WITH 
ARRAY 14 300.0 
UNIT 4 0  
COM='NORTH CORE WITH 
ARRAY 15 320.0 
UNIT 42 
COM='NORTH CORE 
ARRAY 16 320.0 
UNIT 48 
COM='SOUTH CORE 
ARRAY 20 320.0 
UNIT 49 
COU='SOUTH CORE 
ARRAY 21 320.0 
UNIT 50 
COM='SOUTH CORE 
ARRAY 22 300.0 
UNIT 52 
COU='SOUTH CORE 
ARRAY 23 320.0 
UNIT 54 

WITH 

WITH 

WITH 

END RETLECTOR' 

BOTTOM RETLECTOR' 

EAST AND WEST REFLECTOR' 

END RETLECTOR' 

TOP RETLECTOR' 

BOTTOM RETLECTORS' 

EAST WEST RETLECTORS' 

END RETLECTOR' 

WITH TOP REFLECTOR' 

COU='AIR GAP' 
CUBOID 0 1 0.570 0.0 64.475 -63.625 69.13 -63.735 
GLOBAL 
UNIT 55 
COU='TOTAL' 
ARRAY 25 320.0 
UNIT 56 
COU='COUBINATION OT TWO REGULAR FUEL BOXES' 
ARRAY 28 320.0 
UNIT 57 
COM='COMBINATION 01 REGULAR TUEL BOX AND SPECIAL TUEL BOX' 
ARRAY 29 320.0 
UNIT 58 
COM='COMBINATION OT TWO REGULAR WEIGHT DISTRIBUTION PLATES' 
ARRAY 30 300.0 
UNIT 59 
COM='COMBINATION OT REGULAR AND SPECIAL WEIGHT DISTRIBUTION PLATES' 
ARRAY 31 320.0 
UNIT 60 
COM='NORTH CORE SOLUTION DRIVER' 
CUBOID 8 1 2P7.5 2P14.9 3.332 -7.5 
CUBOID 0 1 237.5 2P14.9 2P7.5, 
CUBOID 9 1 237.65 2315.05 237.65 
CUBOID 0 1 237.665 2315.33 237.665 
UNIT 61 
COU='SOUTH CORE SOLUTION DRIVER' 
CUBOID 8 1 237.5 2314.9 3.292 -7.5 
CUBOID 0 1 237.5 2314.9 2P7.5 
CUBOID 9 1 137.65 2315.05 237.65 
CUBOID 0 1 237.665 2915.33 237.665 
END GEOMETRY 

READ ARRAY 
ARA=1 NUX=2 NUY=4 NUZ=9 
COU='NORTH SPLIT TABLE CORE' 
TILL 2R7 2R56 4R7 

2335 2R58 43135 
2R7 2R56 4R7 
2R35 2R58 4R35 
2R7 56 60 4R7 
2R35 2R58 43135 
2R7 2156 4R7 
2R35 2R58 4335 
2R7 2R56 4R7 

END TILL 
ARA=2 NUX=) NUY=4 NUZ=9 
COM='SOUTH SPLIT TABLE CORE' 
TILL 3R7 3R56 6R7 

3R35 3R58 6R35 
3R7 3356 6R7 
3335 3358 6R35 
3R7 61 56 56 6R7 
3335 3R58 6R35 
3R7 57 56 56 6R7 
3R35 59 58 58 6R35 
3R7 57 56 56 6R7 

END TILL 
ARA=3 NUX=l NUY=1 NUZ=3 
COM='NORTH BOTTOM REFLECTOR' 
TILL 14 1 1  13 END TILL 
ARA=4 NUX=l NUY=1 NUZ=7 
COM='SOUTH BOTTOM RETLECTOR' 
TILL 18 16 17 16 16 17 17 END TILL 
ARA=5 NUX=l NUY=l NUZ=l 
COM='EAST AND WEST WALLS OF NORTH RETLECTOR' 
FILL 2 0  END FILL 
ARA=6 NUX=1 NUY=1 NUZ=1 
COM='EAST AND WEST WALLS OT SOUTH REFLECTOR' 
FILL 22 END TILL 
ARA=7 NUX=1 NUY=1 NUZ=1 
COU='ARRAY FOR NORTH TOP REFLECTOR' 
FILL 2 4  END FILL 
ARA=8 NUX=l NUY=1 NUZ=l 
COM='ARRAY FOR SOUTH TOP RETLECTOR' 
FILL 26 END TILL 
ARA=9 NUX=3 NUY=1 NUZ=l 
COM='ARRAY FOR NORTH END RETLECTOR' 
TILL 28 29 30 END TILL 
ARA=10 NUX=l NUY=1 NUZ=l 
COM='ARRAY FOR SOUTH END RETLECTOR' 
TILL 32 END TILL 
ARA=l3 NUX=1 NUY=l NUZ=2 
COM='COMBINATION OF NORTH CORE WITH BOTTOU RETLECTOR' 
FILL 15 9 END TILL 
ARA=14 NUX=l NUY=3 NUZ=1 
COM='NORTH CORE WITH SIDE RETLECTORS' 
FILL 21 38 21 END FILL 
ARA=15 NUX=2 NUY=1 NUZ=l 
COM='NORTH CORE WITH END REFLECTOR' 
FILL 31 39 END TILL 
ARA=16 NUX=l NUY=1 NUZ=2 
COM='NORTH CORE WITH TOP RETLECTOR' 
FILL 4 0  25 END TILL 
ARA=20 NUX=l NUY=l NUG=2 
COM='SOUTH CORE WITH BOTTOU RETLECTOR' 
FILL 19 10 END TILL 
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Table A.3 (continued) 

ARA=21 NUX=1 NUY=3 NUZ=1 
COM='SOUTH CORE WITH EAST WEST REFLECTORS' 
FILL 23 48 23 END FILL 
ARA=22 NUX=2 NUY=1 NUZ=1 
COM='SOUTH CORE WITH END REFLECTOR' 
FILL 49 33 END FILL 
ARA=23 NUX=l NUY=1 NUZ=2 
COM='COMBINATION OF CORE WITH TOP REFLECTOR' 
FILL 5 0  27 END FILL 
ARA=25 NUX=) NUY=l NUZ=1 
COM='TOTAL' 
FILL 42 54 5 2  END FILL 
ARA=26 NUX=3 NUY=1 NUZ=1 
COM='ASSEMBLY OF FUEL BOX FRONT AND REAR' 
FILL 2 1 3 END FILL 
ARA=27 NUX=l NUY=l NUZ=3 
COM='ASSEMBLY OF FUEL BOX TOP AND BOTTOM' 
FILL 5 4 5 END FILL 
ARA=28 NUX=l NUY=2 NUL-1 
COM='COMBINATION OF TWO FUEL BOXES' 
FILL 7 7 END FILL 
ARA=29 NUX=l NUY=2 NUZ=1 
COM='COMBINATION OF SPECIAL AND REGULAR FUEL BOXES' 
FILL 7 6 END FILL 
ARA=30 NUX=l NUY=2 NUZ=1 
COM='COMBINATION OF TWO WEIGHT DISTRIBUTION PLATES' 
FILL 35 35 END FILL 
ARA=31 NUX=l NUY=2 NUZ=1 
COM='COMBINATION OF SPECIAL AND REGULAR WEIGHT DISTRIBUTION PLATES' 
FILL 35 34 END FILL 
END ARRAY 
READ PLOT TTL='YZ SLICE OF SOUTH CORE FIRST ROW' 
XUL=64.319 YUL=40.000 ZUL=72.000 
XLR=64.319 YLR=72.000 ZLR=56.000 
VAX=l WDN=-l NAX=130 NCH='012345678'END 
TTL='XZ SLICE OF SPHERE CUBOID' 
XUL=56.0 YUL=63.625 ZUL=71.L35 
XLR=72.O YLR=63.625 ZLR=55.735 
UAX=1 WDN=-1 NAX=130 NCH='012345678' 
END PLOT 
READ START NST=l XSEk01.37 XSP=72.890 YSU=@0.63 YSP=71.29 

END DATA 
END 

ZSM=56.071 ZSP=71.4 END START 

CAR1 7 
=CSAS25 
ROCKY FLATS CRITICALS NUREG/CR-2500 EXPERIMENT F (27 GROUP) 
' 48 FUEL CANS 0.929 CM MODERATOR GEE.HU203.DATA(UNDER) 
27GROUPNDF4 LATTICECELL 
U308 1 5.4078E-1 293.0 92234 0.03 92235 4.46 92236 0.08 92238 95.43 END 
HZ0 1 2.6356E-1 END 
ARBM-BAGGIE 1.0 3 0 0 0 1001 14.01 6012 84.9 8016 1.20 1 1.9134E-2 

ARBM-AL1100 1.0 3 0 0 1 13027 99.18 26000 0 . 5  29000 0 . 2  2 9.539OE-1 

ARBM-TAPE(V1NYL) 1.0 7 0 0 0 1001 5.92 6012 45.91 8016 10.82 17000 

ARBM-TAPECMYLAR) 1.0 3 0 0 0 1001 6.83 6012 65.50 8016 27.02 2 

ARBM-MODERATOR 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 3 END 
ARBM-PLEX(REG1 1.0 3 0 0 0 1001 7.84 6012 59.59 8016 32.23 4 

ARBM-PLEX(PAPER) 1.0 3 0 0 0 1001 6.48 6012 02.17 8016 49.5 4 

ARBM-PLEX(GLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 4 

ARBM-PLEX(TR1S) 1.0 8 0 0 1 1001 7.16 6012 52.03 7014 0.16 8016 29.82 

ARBM-PLEX(PAPER) 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 5 

ARBM-PLEX(CLUE1 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 5 

ARBM-FILLER 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 6 1.0 END 
' THIS MATERIAL IS ACTUALLY MODERATOR ADJUSTED FOR THE VOLUME 
' FRACTION OF THE VOID FILLED BETWEEN CORE AND REFLECTOR. 
' SPHERICAL VACUUM REFLECTED 0.0 END 
' 1 9.2929 ONEEXTERMOD 3 10.0 NOEXTERMOD END ZONE 
SPHTRIANGP 19.00 18.5857 1 3 18.9579 2 END 
ROCKY FLATS CRITICALS NUREG/CR-2500 EXPERIMENT F (27 GROUP) 
' 48 FUEL CANS 0.929 CM MODERATOR GEE.HU203.DATA(UNDER) 
READ PARM RUN=YES NPG=COO 
PLT=NO NUB=YES FDN=YES 
END PARM 
READ GEOM 
UNIT 1 
COM='FUEL BOX 15.28 CM ON A SIDE WITH .15 CM WALLS .05CM STACKING VOID' 

END 

END 

25.73 20040 6.9 22000 1 .6  82000 1.1 2 1.111511-2 END 

1.7491E-2 END 

1.1773 END 

3.75341-3 END 

1.1648E-3 END 

15031 1.02 17000 1.81 35079 0 . 2 6 0  35081 2.840 5 1.2757 END 

3.7534E-3 END 

1.1648E-3 END 

? m 
END COMP Q\ 

CUBOID 1 1 
CUBOID 2 1 
CUBOID 0 1 
UNIT 2 
COM='X-FACE 
CUBOID 3 1 
UNIT 3 
COM='Y-PACE 
CUBOID 3 1 
UNIT 4 
COM='Z-FACE 
CUBOID 3 1 
UNIT 5 

6P7.49 
6P7.64 
6P7.6650 

INTERSTITIAL MODERATOR' 
230.4645 437.665 

INTERSTITIAL MODERATOR' 
2P7.665 2P0.4645 237.665 

INTERSTITIAL MODERATOR' 
4P7.665 230.4645 

~~~~ ~ 

COM='MORE X-FACE MODERATOR' 
CUBOID 3 1 430.4645 237.665 
UNIT 6 
COM='MORB Y-FACE MODERATOR' 
CUBOID 3 1 2137.665 430.4645 
UNIT 7 
COM='MORE E-FACE MODERATOR' 
CUBOID 3 1 2P0.4645 2P7.665 2PO. 4645 



Table A.3 (continued) 

UNIT 8 
COU='LAST OF INTERSTITIAL UODERATOR' 
CUBOID 3 1 630.4645 
UNIT 9 
COM='NORTH SPLIT TABLE CORE' 
ARRAY 1 3*0.0 
REPLICATE 0 1 0.0 0.0 0.0 0.0 17.8910 0.0 1 
UNIT 10 
COM='SOUTH SPLIT TABLE CORE' 
ARRAY 2 3*0.0 
REPLICATE 0 1 0.0 0.0 0.0 0.0 17.8910 0.0 1 
UNIT 1 1  
COU='PLEXIGLASS REFLECTOR SHEET WITHOUT TRIS, NORTH BOTTOM REILECTOR' 
CUBOID 4 1 2315.8000 2338.7500 230.6150 
UNIT 12 
COU='PLEXIGLASS REFLECTOR SHEET WITH TRIS, NORTH BOTTOU RE?LECTOR' 
CUBOID 5 1 2315.8000 2338.7500 230.6150 
UNIT 13 
COM='UPPER PORTION NORTH BOTTOU REILECTOR WITH TRIS' 
CUBOID 5 1 2315.8 2338.75 238.24 
UNIT 14 
COU='LOWER PORTION NORTH BOTTOM RWLECTOR WITH TRIS' 
CUBOID 5 1 2315.8 2338.75 233.69 
UNIT 15 
COU='NORTH BOTTOU RWLECTOR INCLUDES REGULAR AND TRIS' 
ARRAY 3 3*0.0 
UNIT 16 
COM='PLEXIGLAS SHEET BOTTOU SOUTH REILECTOR WITHOUT TRIS' 
CUBOID 0 1 135.1 232.55 230.615 
CUBOID 4 1 44.3 -5.1 2338.75 230.615 
UNIT 17 
COU='PLEXIGLAS SHEET BOTTOU SOUTH REFLECTOR WITH TRIS' 
CUBOID 0 1 235.1 232.55 230.615 
CUBOID 5 1 44.3 -5.1 2338.75 230.6150 
UNIT 18 
COM='LOWER PORTION SOUTH BOTTOU REILECTOR WITE TRIS' 
CUBOID 0 1 235.1 232.55 238.855 
CUBOID 5 1 44.3 -5.1 2338.75 238.855 
11NTT 19 --.-- .-  
COU='SOUTH BOTTOU RETLECTOR WITH REGULAR AND TRIS' 
ARRAY 4 3*0.0 
UNIT 20 
COU='EAST AND WEST REILECTORS ?OR NORTH RE?LECTOR WITH TRIS' 
CUBOID 5 1 2315.8 2312.65 2354.2825 
UNIT 21 
COM='ARRAY ?OR EAST AND WEST RE?LECTORS ?OR NORTH RETLECTOR' 
ARRAY 5 3*0.0 
UNIT 22 
COU='EAST AND WEST RE?LECTORS TOR SOUTH RWLECTOR WITH TRIS' 
CUBOID 5 1 2324.700 2312.65 2354.2815 
UNIT 23 
COU='ARRAY FOR EAST AND WEST RErLECTORS TOR SOUTH RE?LECTOR' 
ARRAY 6 3*0.0 
UNIT 24 
COU='NORTH TOP RETLECTOR WITH TRIS' 
CUBOID 5 1 2328.35 2369.05 2312.15 
UNIT 25 
COM='ARRAY ?OR NORTH TOP RE?LECTOR' 
ARRAY 7 3*0.0 
UNIT 26 
COU='SOUTH TOP REFLECTOR WITH TRIS' 
CUBOID 0 1 235.1 232.55 2312.15 
CUBaXD 5 1 69.4 -5.1 2364.05 2312.15 

UNIT 27 
COU=IARRAY FOR SOUTH TOP REFLECTOR' 
ARRAY 8 3*0.0 
UNIT 28 
COU='NORTH END REFLECTOR 9.8CM PORTION WITHOUT TRIS' 
CUBOID 4 1 234.9000 2364.0500 2354.2825 
UNIT 29 
COU='NORTH END RELFECTOR 5.2 CM PORTION WITH TRIS' 
CUBOID 5 1 232.6 2364.0500 2354.2825 
UNIT 30 
COU='NORTH END RELFECTOR 10.1 CM PORTION WITHOUT TRIS' 
CUBOID 4 1 235.05 2364.05 2354.2825 
UNIT 31 
COM='ARRAY FOR NORTH END REILECTOR' 
ARRAY 9 3 * 0 . 0  
UNIT 32 
COU='SOUTH END REFLECTOR' 
CUBOID 5 1 2312.55 2364.05 2354.2825 
UNIT 33 
COU='ARRAY FOR SOUTH END REPLECTOR' 
ARRAY 10 3*0.0 
UNIT 34 
COU='l2.95 THICK MODERATING PLASTIC NORTH CORE' 
CUBOID 6 1 2315.7945 236.6965 2332.8695 
UNIT 35 
COM='2.95 THICK UODERATING PLASTIC NORTH CORE' 
CUBOID 0 1 2315.7945 2338.75 231.5545 
UNIT 36 
ARRAY 1 1  3*0.0 
UNIT 37 
ARRAY 12 3*0.0 
UNIT 38 
COU='NORTH CORE WITH BOTTOU REFLECTOR' 
ARRAY 13 3* 0.0 
UNIT 39 
COM='NORTH CORE WITH EAST AND WEST REPLECTOR' 
ARRAY 14 3*0.0 
UNIT 40 
COU='NORTH CORE WITH END RETLECTOR' 
ARRAY 15 3.0.0 
UNIT 41 
COU='NORTH SPLIT TABLE FACEPLATE FOR THIS CASE AIR GAP HALT THICK' 
CUBOID 0 1 230.1025 2364.0500 2366.4325 
UNIT 42 
COU='NORTH CORE WITH TOP RETLECTOR' 
ARRAY 16 3*0.0 
UNIT 43 
COU='NORTH CORE WITH FACEPLATE' 
ARRAY 17 380.0 
UNIT 44 
COU='12.95 CM THICK MODERATOR SOUTH CORE' 
CUBOID 6 1 2315.7945 236.6965 2332.8695 
UNIT 45 
COU='2.95 THICK UODERATOR SOUTH CORE' 
CUBOID 0 1 2315.7945 2338.75 231.5545 
UNIT 46 
COU='COUBINATION OF CORE WITH 12.95 THICK UODERATOR' 
ARRAY 18 3*0.0 
UNIT 47 
COU='COUBINATION OF CORE WITH 2.95 THICK UODERATOR' 
ARRAY 19 3r0.0 
UNIT 48 
COU='SOUTH CORE WITH EAST WEST REILECTORS' 
ARRAY 20 3*0.0 



Table A.3 (continued) 

UNIT 49 
COM='SOUTH CORE WITH EAST WEST REFLECTORS' 
ARRAY 21 3*0.0 
UNIT 50 
COM='SOUTH CORE END REFLECTOR' 
ARRAY 22 3*0.0 
UNIT 51 
COM='FACEPLATE FOR SOUTH SPLIT TABLE' 
CUBOID 3 1 230.4645 2364.0500 2P66.4325 
UNIT 52 
COM='SOUTH CORE WITH TOP REFLECTOR' 
ARRAY 23 3*0.0 
UNIT 53 
COM='SOUTH CORE WITH FACEPLATE' 
ARRAY 24 3*0.0 
UNIT 54 
COM='AIR GAP HALF THICKNESS' 
CUBOID 0 1 230.1025 2369.0500 2366.4325 
GLOBAL 
UNIT 55 
COM='TOTAL' 
ARRAY 25 3*0.0 
UNIT 56 
COM='NORTH BOTTOM MODERATOR' 
CUBOID 6 1 2315.8000 2338.7500 237.3135 
UNIT 57 
COM='BOTTOM SOUTH MODERATOR' 
CUBOID 6 1 2329.700 2338.75 237-3135 
UNIT 58 
COM='REAR FILLER' 
CUBOID 6 1 238.9055 2P38.75 2P34.424 
UNIT 59 
COM='COMBINATION OF SOUTH CORE WITH REAR FILLER' 
ARRAY 26 3*0.0 
UNIT 6 0  
COM='NORTH CORE REAR FILLER' 
CUBOID 6 1 2P0.0055 2P38.75 2334.424 
UNIT 61 
COM='COMBINATION OF NORTH CORE WITH REAR FILLER' 
ARRAY 27 3*0.0 
END GEOMETRY 
READ ARRAY 
ARA=1 NUX=3 NUY=7 NUZ=5 
COM='NORTH SPLIT TABLE CORE' 
FILL 1 2 1 3 5 3 246 1 2 1 

4 7 4 6 8 6 296 4 7 4 
1 Q42 
1 2 1 3 5 3 2Q6 1 2 1 END FILL 

ARA=2 NUX=3 NUY=7 NUZ=5 
COM='SOUTH SPLIT TABLE CORE' 
FILL 1 2 1 3 5 3 296 1 2 1 

4 7 4 6 8 6 296 4 7 4 
1442 
1 2 1 3 5 3 246 1 2 1 END FILL 

ARA=3 NUX=1 NUY=l NUZ=4 
COM='NORTH BOTTOM MODERATOR AND REFLECTOR' 
FILL 14 1 1  13 56 END FILL 
ARA=4 NUX=l NUY=l NUZ=8 
COM='SOUTH BOTTOM MODERATOR AND REFLECTOR' 
FILL 18 16 17 16 16 17 17 57 END FILL 
ARA=5 NUX=l NUY=l NUZ=l 
COM='EAST AND WEST WALLS OF NORTH REFLECTOR' 
FILL 20 END FILL 

ARA=6 NUX=l NUY=1 NUZ=1 
COM='EAST AND WEST WALLS OF SOUTH REFLECTOR' 
FILL 22 END FILL 
ARA=7 NUX=1 NUY=1 NUZ=1 
COM='ARRAY FOR NORTH TOP REFLECTOR' 
FILL 24 END FILL 
ARA=8 NUX=1 NUY=1 NUZ=1 
COM='ARRAY FOR SOUTH TOP REFLECTOR' 
FILL 26 END FILL 
ARA=9 NUX=3 NUY=1 NUG=1 
COM='ARRAY FOR NORTH END REFLECTOR' 
FILL 28 29 30 END FILL 
ARA=10 NUX=1 NUY=1 NUZ=1 
COM='ARRAY FOR SOUTH END REFLECTOR' 
FILL 32 END FILL 
ARA=11 NUX=l NUY=2 NUZ=1 
COh'COMBINARION OF CORE WITH 12.95CM THICK MODERATOR' 
FILL 9 34 END FILL 
ARA=12 NUX=1 NUY=l NUZ=2 
COM='COMBINATION OF PREVIOUS ARRAY WITH 2.95CM THICK MODERATOR' 
FILL 36 35 END FILL 
ARA=13 NUX=1 NUY=1 NUZ=2 
COM='COMBINATION OF NORTH CORE WITH BOTTOM REFLECTOR' 
FILL 15 61 END FILL 
ARA=14 NUX=1 NUY=3 NUZ=1 
COM='NORTH CORE WITH SIDE REFLECTORS' 
FILL 21 38 21 END FILL 
ARA=15 NUX=2 NUY=l NUZ=1 
COM='NORTH CORE WITH END REFLECTOR' 
FILL 31 39 END FILL 
ARA=16 NUX=1 NUY=1 NUZ=2 
COM='NORTH CORE WITH TOP REFLECTOR' 
FILL 40 25 END FILL 
ARA=17 NUX=2 NUY=1 NUZ=l 
COM='NORTH CORE WITH FACEPLATE' 
FILL 42 41 END FILL 
ARA=18 NUX=l NUY=2 NUZ=1 
COM='COMBINATION OF S. CORE WITH 12.95 CM THICK MODERATOR' 
FILL 10 44 END FILL 
ARA=19 NUX=l NUY=1 NUZ=2 
COM='COMBINATION OF CORE WITH 2.95 CM THICK MODERATOR' 
FILL 46 45 END FILL 
ARA=2O NUX=1 NUY=l NUZ=2 
COM='SOUTH CORE WITH BOTTOM REFLECTOR' 
FILL 19 59 END PILL 
ARA=21 NUX=1 NUY=3 NUZ=1 
COM='SOUTW CORE WITH EAST WEST REFLECTORS' 
PILL 23 48 23 END FILL 
ARA=22 NUX=2 NUY=1 NUZ=1 
COM='SOUTH CORE WITH END REFLECTOR' 
FILL 49 33 END FILL 
ARA=23 NUX=l NUY=1 NUZ=2 
COM='COMBINATION OF CORE WITH TOP REFLECTOR' 
FILL 50 27 END FILL 
ARA=24 NUX=2 NUY=1 NUZ=1 
COM='SOUTH CORE WITH FACEPLATE' 
FILL 51 52 END FILL 
ARA=25 NUX=) NUY=1 NUZ=1 
COM='TOTAL' 
FILL 43 54 53 END FILL 
ARA=26 NUX=2 NUY=I NUZ=1 
COM='COMBINATION OF SOUTH CORE WITH REAR FILLER' 
FILL 47 58 END FILL 

? 
00 
00 



Table A.3 (continued) 

ARA=27 NUX=2 NUY=1 NU2=1 
COU='COUBINATION O? NORTH CORE WITH REAR ?ILLER' 
?ILL 37 60 END FILL 
END ARRAY 
READ PLOT TTL='X2 SLICE O? RIP? SHOWING MATERIAL 
XUL=-1 YUL=64.05 2UL=135 
XLR=136 YLk64.05 2LR=-2 
UAX=l WDN=-l NAX=130 NCH='0123456'BND 
TTL='Y2 SLICE OF NORTH CORE FIRST ROW' 
XUL=48 YUL=-2 2UL=136 
XLR=48 YLR=136 2LR=-2 
VAX=l WDN=-1 NAX=130 NCH='0123456'END 
TTL='YZ SLICE OF NORTH CORE SECOND ROW' 
XUL=28 YUL=-2 ZUL=136 
XLR=28 YLR=136 2LR=-2 
VAX=l WDN=-1 NAX=130 NCH='0123456'END 
TTL='Y2 SLICE OF SOUTH CORE FIRST ROW' 
XUL=62 YUL=-2 ZUL=136 
XLR=62 YLR=136 2LR=-2 
VAX=l WDN=-1 NAX=13O NCH='O123456'END 
TTL='TOP VIEW OF SOURCE SLOT' 
XUL=-2 YUL=136 2UL=125 
XLR=138 YLR=-2 2LR=125 
UAX=1 VDN=-1 NAX=130 NCH='0123456'END 
TTL='TOP VIEW OF TOP LAYER' 
XUL=-2 YUL=136 2UL=95 
XLR=138 YLR=-2 ZLR=95 
UAX=l VDN=-1 NAX=13O NCH='0123456' 
END PLOT 
READ START NST=1 
XSP=lO8.0 xsu=10.0 
YSP=108.0 YSU=lO.O 
2SP=123.0 2SU=44.0 
END START 
END DATA 
END 

REGIONS ' 

CAR1 8 
=CSAS25 
ROCKY FLATS CRITICALS NUREG/CR-2500 EXPERIUENT G (27 GROUP) 
' 30 ?UEL CANS 2.44 CU UODERATOR GEE.HU203.DATA(OPTUn) 
27GROUPNDF4 LATTICECELL 
U308 1 5.4078s-1 293.0 92234 0.03 92235 4.46 92236 0 . 0 8  92238 95.43 END 
H20 1 2.6356E-1 END 
ARBU-BAGGIE 1.0 3 0 0 0 1001 14.01 6012 84.9 8016 1.20 1 1.91341-2 

ARBU-AL1100 1.0 3 0 0 1 13027 99.18 26000 0.5 29000 0.2 2 9.53901-1 

ARBU-TAPE(V1NYL) 1.0 7 0 0 0 1001 5.92 6012 45.91 8016 10.82 17000 

ARBU-TAPECUYLAR) 1.0 3 0 0 0 1001 6.83 6012 6 5 . 5 0  8016 27.02 2 

ARBU-UODERATOR 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 3 END 
ARBU-PLEXCREG) 1.0 3 0 0 0 1001 7.84 6012 59.59 8016 32.23 4 

ARBU-PLEX(PAPER1 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 4 

ARBU-PLEX(GLUB) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 4 

ARBU-PLEX(TR1S) 1.0 8 0 0 1 1001 7.16 6012 52.03 7014 0.16 8016 29.82 

ARBU-PLEX(PAPER1 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 5 

ARBU-PLEX(GLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 5 

ARBU-FILLER 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 6 1.0 END 
' THIS MATERIAL IS ACTUALLY UODERATOR ADJUSTED ?OR THE VOLWUE 
' FRACTION O? THE VOID FILLED BETWEEN CORE AND RE?LECTOR. 
END COUP 
SPHTRIANGP 19-00 18.5857 1 3 18.9579 2 END 
ROCKY FLATS CRITICALS NUREG/CR-2500 EXPERIUENT G (27 GROUP) 
' 30 FUEL CANS 2.49 CU UODERATOR GEE.HUZO3.DATA(OPTUU) 
READ PARU RUN=YES NPG=COO ?DN=YES NUB=YES PLT=NO 
END PARU 
READ GEOU 
UNIT 1 
COU='FUEL BOX 15.28 CU ON A SIDE WITH .15 CU WALLS .05CU STACKING VOID' 
CUBOID 1 1 637.49 
CUBOID 2 1 637.64 
CUBOID 0 1 6P7.6650 
UNIT 2 
COU='X-?ACE INTERSTITIAL UODERATOR' 
CUBOID 3 1 231.2200 437.665 
UNIT 3 
COH='Y-?ACE INTERSTITIAL UODERATOR' 
CUBOID 3 1 237.665 231.2200 237.665 
UNIT 4 
COU='Z-FACE INTERSTITIAL UODERATOR' 
CUBOID 3 1 437.665 231.2200 
UNIT 5 
COU='UORE X-FACE UODERATOR' 
CUBOID 3 1 431.2200 237.665 
UNIT 6 
COU='UORE Y-FACE UODERATOR' 
CUBOID 3 1 2P7.665 431.2200 
UNIT 7 
COU='UORE 2-FACE UODERATOR' 
CUBOID 3 1 2P1.2200 2P7.665 231.2200 
UNIT 8 
COM='LAST OF INTERSTITIAL MODERATOR' 
CUBOID 3 1 631.2200 

END 

END 

25.73 20040 6.9 22000 1.6 82000 1.1 2 1.1115E-2 END 

1.74913-2 END 

1.1773 END 

3-75341-3 END 

1.16486-3 END 

15031 1.02 17000 1.81 35079 4.260 35081 2.840 5 1.2757 END 

3.7534E-3 END 

1.1648E-3 END 



Table A.3 (continued) 

UNIT 9 
COM='NORTH SPLIT TABLS CORE' 
ARRAY 1 380.0 
UNIT 10 
COM='SOUTH SPLIT TABLS CORE' 
ARRAY 2 3;O.O 
UNIT 1 1  
COM='PLSXIGLASS REFLSCTOR SHSST WITHOUT TRIS, NORTH BOTTOM REFLSCTOR' 
CUBOID 4 1 2316.5500 2P38.7500 230.6150 
UNIT 12 
COM='PLSXIGLASS REFLECTOR SHSET WITH TRIS, NORTH BOTTOM RSFLECTOR' 
CUBOID 5 1 2P16.5500 2P38.7500 230.6150 
UNIT 13 
COM='UPPER PORTION NORTH BOTTOM REFLSCTOR WITH TRIS' 
CUBOID 5 1 2316.5500 2938.75 2P8.24 
UNIT 14 
COM='LOWER PORTION NORTH BOTTOM REFLSCTOR WITH TRIS' 
CUBOID 5 1 2116.5500 2338.75 2P3.69 
UNIT 15 
COM='NORTH BOTTOM REPLECTOR INCLUDSS REGULAR AND TRIS' 
ARRAY 3 380.0 
UNIT 16 
COM='PLSXIGLAS SHSET BOTTOM SOUTH REFLECTOR WITHOUT TRIS' 
CUBOID 0 1 2P5.1 232.55 2P0.615 
CUBOID 4 1 44.3 -5.1 2338.75 230.615 
UNIT 17 
COM='PLEXIGLAS SHEET BOTTOM SOUTH REFLSCTOR WITH TRIS' 
CUBOID 0 1 2P5.1 232.55 210.615 
CUBOID 5 1 44.3 -5.1 2P38.75 2P0.6150 
UNIT 18 
COM='LOWER PORTION SOUTH BOTTOM REFLSCTOR WITH TRIS' 
CUBOID 0 1 2P5.1 232.55 238.855 
CUBOID 5 1 44.3 -5.1 2338.75 2P8.855 
U W T  19 
COM='SOUTH BOTTOM REFLSCTOR WITH REGULAR AND TRIS' 
ARRAY 4 380.0 
UNIT 20 
COM='EAST AND WSST REFLECTORS FOR NORTH REFLSCTOR WITH TRIS' 
CUBOID 5 1 2P16.5500 2812.65 2P52.7825 
UNIT 21 
COM='ARRAY FOR EAST AND WSST RSFLECTORS FOR NORTH REFLSCTOR' 
ARRAY 5 380.0 
UNIT 22 
COM='EAST AND WSST REFLSCTORS FOR SOUTH RSFLECTOR WITH TRIS' 
CUBOID 5 1 2P24.700 2P12.65 2P52.7825 
UNIT 23 
COPI='ARRAY FOR EAST AND WEST REFLSCTORS FOR SOUTH RSFLECTOR' 
ARRAY 6 320.0 
UNIT 24 
COM='NORTH TOP REFLECTOR WITH TRIS' 
CUBOID 5 1 2329.1 2364.05 2P12.15 
UNIT 25 
COM='ARRAY FOR NORTH TOP REFLSCTOR' 
ARRAY 7 3;O.O 
UNIT 26 
COM='SOUTH TOP REFLSCTOR WITH TRIS' 
CUBOID 0 1 2P5.1 232.55 2312.15 
CUBOID 5 1 69.4 -5.1 2P64.05 2312.15 
UNIT 27 
COM=*ARRAY FOR SOUTH TOP REFLECTOR' 
ARRAY 8 380.0 
UNIT 28 
COM='NORTH END RSFLECTOR 9.8CM PORTION WITHOUT TRIS' 
CUBOID 4 1 234.9000 21364.0500 2352.7825 

UNIT 29 
COM='NORTH SND RELFSCTOR 5.2 CM PORTION WITH TRIS' 
CUBOID 5 1 232.6 2364.0500 2352.7825 
UNIT 30 
COM='NORTH SND RSLFECTOR 10.1 CM PORTION WITHOUT TRIS' 
CUBOID 4 1 235.05 2364.05 2352.7825 
UNIT 31 
COM='ARRAY FOR NORTH END REFLSCTOR' 
ARRAY 9 3,O.O 
UNIT 32 
COM='SOUTH END REFLECTOR' 
CUBOID 5 1 2312.55 2364.05 2352.7825 
UNIT 33 
COM='ARRAY FOR SOUTH END REFLECTOR' 
ARRAY 10 380.0 
UNIT 34 
COM='12.95 THICK UODSRATING PLASTIC NORTH CORE' 
CUBOID 0 1 21316.5500 2313.315 2P25.4350 
UNIT 35 
COM='2.95 THICK MODERATING PLASTIC NORTH CORE' 
CUBOID 6 1 2P16.5500 2338.75 2P1.7525 
UNIT 36 
ARRAY 1 1  380.0 
UNIT 37 
ARRAY 12 380.0 
UNIT 38 
COM='NORTH CORE 
ARRAY 13 38 0.0 
UNIT 39 
COM='NORTH CORE 
ARRAY 14 380.0 
UNIT 40 
COM='NORTH CORE 
ARRAY 15 380.0 

WITH BOTTOM REFLECTOR' 

WITH SAST AND WEST REFLECTOR' 

WITH SND RSFLECTOR' 

UNIT 41 
COM='NORTH SPLIT TABLS FACSPLATE' 
CUBOID 3 1 2P0.61 2364.0500 2364.9325 
UNIT 42 
COM='NORTH CORS WITH TOP REFLECTOR' 
ARRAY 16 380.0 
UNIT 43 
COM='NORTH CORS WITH FACEPLATE' 
ARRAY 17 380.0 
UNIT 44 
COM='12.95 CM THICK MODERATOR SOUTH CORE' 
CUBOID 0 1 2P16.5500 2P13.315 2325.4350 
UNIT 45 
COM='2.95 THICK MODERATOR SOUTH CORE' 
CUBOID 6 1 2P16.5500 2338.75 231-7525 
UNIT 46 
COM='COMBINATION OF CORE WITH 12.95 THICK MODERATOR' 
ARRAY 18 380.0 
UNIT 47 
COM='COMBINATION OF CORE WITH 2.95 THICK MODSRATOR' 
ARRAY 19 3,O.O 
UNIT 48 
COM='SOUTH CORS 
ARRAY 20 3,O.O 
UNIT 49 
COM='SOUTH CORS 
ARRAY 21 3,O.O 
UNIT 50 
COM='SOUTH CORE 
ARRAY 22 3*0.0 

WITH EAST WSST 

WITH EAST WSST 

END REFLSCTOR' 

REFLSCTORS' 

REFLECTORS' 

? 
\o 
0 



Table A.3 (continued) 

UNIT 51 
COM='FACEPLATE FOR SOUTH SPLIT TABLE' 
CUBOID 3 1 2P0.610 2P64.0500 2364.9325 
UNIT 52 
COM='SOUTH CORE WITH TOP REFLECTOR' 
ARRAY 23 380.0 
UNIT 53 
COM='SOUTH CORE WITH FACRPLATE' 
ARRAY 24 380.0 
UNIT 54 
COM='AIR GAP' 
CUBOID 0 1 2P0.2850 2364.0500 2364.9325 
GLOBAL 
UNIT 55 
COM='TOTAL' 
ARRAY 25 380.0 
UNIT 56 
COM='NORTH BOTTOM MODERATOR' 
CUBOID 6 1 2316.5500 2338.7500 2313.05 
UNIT 57 
COM='BOTTOM SOUTH MODERATOR' 
CUBOID 6 1 2P24.700 2P38.75 2313.05 
UNIT 58 
COM='REAR FILLER' 
CUBOID 6 1 238.1500 2P38.75 2P27.1875 
UNIT 59 
COM='COMBINATION OF SOUTH CORE WITH REAR FILLER' 
ARRAY 26 3 8 0 . 0  
UNIT 6 0  
COM='NORTH CORE REAR FILLER' 
CUBOID 6 1 2P0.0 2338.75 2P27.1875 
UNIT 61 
COM='COMBINATION OF NORTH CORE WITH REAR FILLER' 
ARRAY 27 3;O.O 
UNIT 62 
COM='EMPTY FUEL LOCATION' 
CUBOID 0 1 637.6650 
UNIT 63 
COM='Y-FACE MODERATOR VOID' 
CUBOID 0 1 237.665 2P1.22 237.665 
END GEOMETRY 
READ ARRAY 
ARA=l NUX=3 NUY=5 NUZ=5 
COM='NORTH SPLIT TABLE CORE' 
FILL 1 2 1 3 5 3 196 1 2 1 

4 7 4 6 8 6 196 4 7 4 
lQ30 
62 2 1 63 5 3 146 62 2 1 END FILL 

ARA=2 NUX=3 NUY=5 NUZ=5 
COM='SOUTH SPLIT TABLE CORE' 
FILL 1 2 1 3 5 3 196 1 2 1 

4 7 4 6 8 6 1Q6 4 7 4 
1Q30 
1 2 62 3 5 63 1Q6 1 2 62 END FILL 

ARA=3 NUX=1 NUY=1 NUZ=4 
COM='NORTH BOTTOM MODERATOR AND RBFLRCTOR' 
FILL 14 1 1  13 56 END FILL 
ARA=4 NUX=l NUY=1 NUZ=8 
COM='SOUTH BOTTOM MODERATOR AND REFLECTOR' 
FILL 18 16 17 16 16 17 17 57 END FILL 
ARA=5 NUX=l NUY=l NUZ=1 
COM='EAST AND WEST WALLS OF NORTH REFLECTOR' 
FILL 20 END FILL 

ARA=6 NUX=1 NUY=1 NUZ=l 
COM='EAST AND WEST WALLS OF SOUTH REFLECTOR' 
FILL 22 END FILL 
ARA=7 NUX=1 NUY=1 NUZ=l 
COM=#ARRAY FOR NORTH TOP REFLECTOR' 
FILL 24 END FILL 
ARA=B NUX=1 NUY=1 NUZ=l 
COM='ARRAY FOR SOUTH TOP REFLECTOR' 
FILL 26 END FILL 
ARA=9 NUX=3 NUY=1 NUZ=l 
COM='ARRAY FOR NORTH END REFLECTOR' 
FILL 28 29 30 END FILL 
ARA=lO NUX=l NUY=1 NUZ=l 
COM='ARRAY FOR SOUTH END REFLECTOR' 
FILL 32 END FILL 
ARA=11 NUX=l NUY=2 NUZ=l 
COM='COMBINARION OF CORE WITH 12.95CM THICK MODERATOR' 
FILL 9 34 END FILL 
ARA=12 NUX=l NUY=l NUZ=2 
COM='COMBINATION OF PREVIOUS ARRAY WITH 2.95CM THICK MODERATOR' 
FILL 36 35 END FILL 
ARA=13 NUX=1 NUY=l NUZ=2 
COM='COMBINATION OF NORTH CORE WITH BOTTOM REFLECTOR' 
FILL 15 61 END FILL 
ARA=14 NUX=1 NUY=3 NUZ=l 
COM='NORTH CORE WITH SIDE REFLECTORS' 
FILL 21 38 21 END FILL 
ARA=15 NUX=2 NUY=1 NUZ=1 
COM='NORTH CORE WITH END REPLECTOR' 
FILL 31 39 END FILL 
ARA=16 NUX=1 NUY=1 NU2=2 
COM='NORTH CORE WITH TOP REFLECTOR' 
FILL 40 25 END FILL 
ARA=17 NUX=2 NUY=1 NUZ=l 
COM='NORTH CORE WITH PACEPLATE' 
FILL 42 41 END FILL 
ARA=18 NUX=l NUY=2 NU2=1 
COM='COMBINATION OF S. CORE WITH 12.95 CM THICK MODERATOR' 
FILL 10 44 END FILL 
ARA=19 NUX=1 NUY=1 NUZ=2 
COM='COMBINATION OF CORE WITH 2.95 CM THICK MODERATOR' 
FILL 46 45 END FILL 
ARA=2O NUX=1 NUY=1 NUZ=2 
COM='SOUTH CORE WITH BOTTOM REFLECTOR' 
FILL 19 59 END FILL 
ARA=21 NUX=1 NUY=3 NUZ=1 
COM='SOUTH CORE WITH EAST WEST REFLECTORS' 
FILL 23 48 23 END FILL 
ARA=22 NUX=2 NUY=1 NUZ=l 
COM='SOUTH CORE WITH END REFLECTOR' 
FILL 49 33 END FILL 
ARA=23 NUX=1 NUY=l NUZ=2 
COM='COMBINATION OF CORE WITH TOP REFLRCTOR' 
FILL 50 27 END FILL 
ARA=24 NUX=2 NUY=1 NUZ=1 
COM='SOUTH CORE WITH FACEPLATE' 
FILL 51 52 END FILL 
ARA=25 NUX=3 NUY=1 NUZ=1 
COM='TOTAL' 
FILL 43 54 53 END FILL 
ARA=26 NUX=2 NUY=l NUZ=l 
COM='COMBINATION OF SOUTH CORE WITH REAR FILLER' 
FILL 47 5 8  END FILL 

ARA=26 NUX=2 NUY=l NUZ=l 
COM='COMBINATION OF SOUTH CORE WITH REAR FILLER' 
FILL 47 5 8  END FILL 



Table A.3 (continued) 

ARA=27 NUX=2 NUY=1 NUZ=1 
COM='COMBINATION OF NORTH CORE WITH REAR FILLER' 
FILL 37 6 0  END FILL 
END ARRAY 
READ PLOT TTL='XZ SLICE OF RFPG SHOWING MATERIAL 
XUL=-1 YUL=64.05 ZUL=135 
XLR=136 YLR=64.05 ZLR=-2 
UAX=1 WDN=-1 NAX=130 NCH='0123456'END 
TTL='YZ SLICE OF NORTH CORE FIRST ROW' 
XUL=48 YUL=-2 ZUL=136 
XLR=48 YLR=136 ZLR=-2 
VAX=l WDN=-l NAX=130 NCH='0123456'END 
TTL='YZ SLICE OF NORTH CORE SECOND ROW' 
XUL=28 YUL=-2 ZUL=136 
XLR=28 YLR=136 ZLR=-2 
V M = 1  WDN=-1 NAX=130 NCH='0123456'END 
TTL='YZ SLICE OF SOUTH CORE FIRST ROW' 
XUL=62 YUL=-2 ZUL=l36 
XLR=62 YLR=136 ZLR=-2 
VAX=l WDN=-1 NAX=130 NCH='0123456'END 
TTL='TOP VIEW OF SOURCE SLOT' 
XUL=-2 YUL=136 ZUL=125 
XLR=138 YLR=-2 ZLR=125 
UAX=1 VDN=-1 NAX=130 NCH='0123456'END 
TTL='TOP VIEW OF TOP LAYER' 
XUL=-2 YUL=136 ZUL=95 
XLR=138 YLR=-2 ZLR=95 
UAX=l VDN=-1 NAX=130 NCH='0123456' 
END PLOT 
READ START NST=l 
XSP=100.0 XSM=lO.O 
YSP=lOO.O YSM=lO.O 
ZSP=117.0 ZSM=60.0 
END DATA 
END 

EG N 

CAR1 9 
=CSAS25 
ROCKY FLATS CRITICALS NUREG/CR-2500 EXPERIMENT NUMBER 7 (27 GROUP MODEL) 
' FUEL CUBE 15.28 CM, U(4.46)308 @ H/U=2.03, HI ENRICHED SPHERE DRIVEN 
27GROUPNDF4 INFHOMMEDIUM 
U308 1 5.4078E-1 293.0 92234 0.03 92235 4.46 92236 0 . 0 8  92238 95.43 END 
H2O 1 2.6356E-1 END 
ARBM-BAGGIE 1.0 3 0 0 0 1001 14.01 6012 84.9 8016 1.20 1 1.9134E-2 

ARBM-ALII00 1.0 3 0 0 1 13027 99.18 26000 0.5 29000 0.2 2 9.539OE-1 

ARBM-TAPE(V1NYL) 1.0 7 0 0 0 1001 5.92 6012 45.91 8016 10.82 17000 

ARBM-TAPECMYLAR) 1.0 3 0 0 0 1001 6.83 6012 65.50 8016 27.02 2 

ARBM-MODERATOR 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 3 END 
ARBM-PLEXIREG) 1.0 3 0 0 0 1001 7.84 6012 59.59 8016 32.23 4 

END 

END 

25.73 20040 6.9 22000 1.6 82000 1.1 2 1.11151-2 END 

1.74913-2 END 

1.1779 END . . . . . - 
ARBM-PLEX(PAPER) 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 4 

ARBM-PLEX(GLUE1 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 4 
3.7534E-3 END 

1.1648E-3 END 

ARUM-PLEX(TR1.S) 1.0 8 0 0 1 1001 7.16 6012 52.03 7014 0.16 8016 29.82 

ARBM-PLEX(PAPER) 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 5 

ARBM-PLEX(GLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 5 

ARBM-FILLER 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 6 0.7 END 
' THIS MATERIAL IS ACTUALLY MODERATOR ADJUSTED FOR THE VOLUME 
* FRACTION OF THE VOID FILLED BETWEEN CORE AND REFLECTOR. 
ARBM-ALll00 1.0 3 0 0 1 13027 99.18 26000 0.5 29000 0.2 7 2.715 END 
URANIUM 8 0.9483 293.0 92234 1.0 92235 93.19 92236 0.4 92238 5.41 END 
ARBM-PJ 0.816 2 0 0 0 1001 85.1 6012 14.9 8 0.0089 END 
SS304 9 1.0 END 
END COMP 
ROCKY FLATS CRITICALS NUREG/CR-2500 EXPERIMENT NUMBER 7 (27 GROUP MODEL) 
' FUEL CUBE 15.28 CM, U(4.461308 f) H/U=2.03. HI ENRICHED SPHERE DRIVEN 
READ PARM NPG=BOO NUB=YES FDN=YES PLT=NO END PARM 
READ GEOM 
UNIT 1 
COM='FUEL BOX WITH VOID AND PART OF AL BOX' 
CUBOID 0 1 9.80 0.0 3.75 0.0 14.98 0.0 
CUBOID 2 1 9.95 0.0 3.90 -0.15 14.98 0.0 
CUBOID 1 1 14.98 0.0 9.365 -5.615 14.98 0.0 
UNIT 2 
COM='FRONT OF FUEL BOX' 
CUBOID 2 1 0.15 0.0 5.615 0.0 14.98 0.0 
CUBOID 0 1 0.15 0.0 9.365 0.0 14.98 0.0 
CUBOID 2 1 0.15 0.0 14.98 0.0 14.98 0.0 
UNIT 3 
COM='REAR OF FUEL BOX' 
CUBOID 2 1 0.15 0.0 14.98 0.0 14.98 0.0 
UNIT 4 
COM='ARRAY TO ASSEMBLE PART OF BOX' 
ARRAY 26 380 
UNIT 5 
COM='TOP AND BOTTOM OF BOX' 
CUBOID 0 1 9.80 0.0 3.750 0.0 0.15 0.0 
CUBOID' 2 1 15.28 0.0 9.365 -5.615 0.15 0.0 
GLOBAL 
UNIT 6 
COM='ARRAY TO ASSEMBLE TOP AND BOTTOM' 
ARRAY 27 3.0 
CUBOID 2 1 15.28 0.0 15.13 -0.15 15.28 0.0 
CUBOID 0 1 15.305 -0.025 15.155 -0.175 15.305 -0.025 
UNIT 7 
COM='FUEL BOX 15.28 CM ON A SIDE WITH .15 CM WALLS .O5CM STACKING VOID' 
CUBOID 1 1 6P7.49 
CUBOID 2 1 637.64 
CUBOID 0 1 6P7.6650 
UNIT 8 
COM='BOX FOR DRIVER' 
CYLINDER 9 1 0.3175 2P5.66 
SPHERE 8 1 5.67 
CUBOID 0 1 9.62 -5.71 2P7.665 7.365 -7.965 
HOLE 37 0.0 0.0 -7.965 
UNIT 34 
COM='ALUMINUM WEIGHT DISTRIBUTION PLATE FOR SPECIAL BOX' 
CUBOID 0 1 9.80 0.0 3.750 0.0 0.16 0.0 
CUBOID 7 1 15.33 0.0 9.54 -5.79 0.16 0.0 
UNIT 35 
COM='ALUMINUM WEIGHT DISTRIBUTION PLATE FOR BOXES' 
CUBOID 7 1 437.665 0.16 0.0 

15031 1.02 17000 1.81 35079 4.260 35081 2.840 5 1.2757 END 

3.7534E-3 END 

1.1648E-3 END 

? 
v, 
N 



Table A.3 (continued) 
UNIT 37 
COM='DRIVER MOUNT' 
CYLINDER 9 1 1.56 2.2 0.0 
UNIT 9 
COM='NORTH SPLIT TABLE CORK' 
ARRAY 1 3*0.0 
CUBOID 0 1 30.66 -0.94 77.5 0.0 83.475 0.0 
UNIT 10 
COM='SOUTH SPLIT TABLE CORE' 
ARRAY 2 3*0.0 
CUBOID 0 1 49.4 0.0 77.5 0.0 83.475 0.0 
UNIT 1 1  
COM='PLEXIGLASS REFLECTOR SHEET WITHOUT TRIS, NORTH BOTTOM REFLECTOR' 
CUBOID 4 1 2315.8000 2P38.7500 2P0.6150 
UNIT 12 
COM='PLEXIGLASS REFLKCTOR SHEET WITH TRIS, NORTH BOTTOM REFLECTOR' 
CUBOID 5 1 2315.8000 2338.7500 2PO.6150 
UNIT 13 
COM='UPPER PORTION NORTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 5 1 2315.8 2338.75 238.24 
UNIT 14 
COM='LOWER PORTION NORTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 5 1 2115.8 2338.75 213.69 
UNIT 15 
COM='NORTH BOTTOM REFLECTOR INCLUDES REGULAR AND TRIS' 
ARRAY 3 3*0.0 
UNIT 16 
COM='PLEXIGLAS SHEET BOTTOM SOUTH RKFLECTOR WITHOUT TRIS' 
CUBOID 0 1 2P5.1 232.5 2PO.6150 
CUBOID 4 1 44.3 -5.1 2338.75 2P0.615 
UNIT 17 
COM='PLEXIGLAS SHEET BOTTOM SOUTH REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 2P2.5 2PO.6150 
CUBOID 5 1 44.3 -5.1 2P38.75 230.6150 
UNIT 18 
COM='LOWER PORTION SOUTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 232.5 238.855 
CUBOID 5 1 44.3 -5.1 2338.75 238.855 
UNIT 19 
COM='SOUTH BOTTOM REFLECTOR WITH REGULAR AND TRIS' 
ARRAY 4 320.0 
UNIT 20 
COM='EAST AND WEST REFLECTORS FOR NORTH REFLECTOR WITH TRIS' 
CUBOID 5 1 2P15.8 2312.65 2354.2825 
UNIT 21 
COM='ARRAY FOR EAST AND WEST REFLECTORS FOR NORTH REFLECTOR' 
ARRAY 5 320.0 
UNIT 22 
COM='EAST AND WEST REFLECTORS FOR SOUTH REFLECTOR WITH TRIS' 
CUBOID 5 1 2329.700 2312.65 2P54.2825 
UNIT 23 
COM='ARRAY FOR EAST AND WEST REFLECTORS FOR SOUTH REFLECTOR' 
ARRAY 6 3*0.0 
UNIT 24 
COM='NORTH TOP REFLECTOR WITH TRIS' 
CUBOID 5 1 2328.35 2364.05 2P12.15 
UNIT 25 
COM='ARRAY FOR NORTH TOP REFLECTOR' 
ARRAY 7 3,O.O 
UNIT 26 
COM='SOUTH TOP REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 232.5 2P12.15 
CUBOID 5 1 69.4 -5.1 2364.05 2312.15 

UNIT 27 
COM='ARRAY FOR SOUTH TOP REFLECTOR' 
ARRAY 8 3*0.0 
UNIT 28 
COM='NORTH END REFLECTOR 9.8CM PORTION WITHOUT TRIS' 
CUBOID 4 1 2P4.9000 2364.0500 2354.2825 
UNIT 29 
COM='NORTH END RELFECTOR 5.2 CM PORTION WITH TRIS' 
CUBOID 5 1 2P2.6 2P64.0500 2354.2825 
UNIT 30 
COM='NORTH END RKLFECTOR 10.1 CM PORTION WITHOUT TRIS' 
CUBOID 4 1 235.05 2364.05 2354.2825 
UNIT 31 
COM='ARRAY FOR NORTH END REFLECTOR' 
ARRAY 9 320.0 
UNIT 32 
COM='SOUTH END REFLECTOR' 
CUBOID 5 1 2P12.55 2364.05 2P54.2825 
UNIT 33 
COM=*ARRAY FOR SOUTH END REFLECTOR' 
ARRAY 10 3*0.0 
UNIT 38 
COM='NORTH CORE 
ARRAY 13 3* 0.0 
UNIT 39 
COM='NORTH CORE 
ARRAY 14 3.0.0 
UNIT 40 
COM='NORTH CORE 
ARRAY 15 3*0.0 
UNIT 42 
COM='NORTH CORE 
ARRAY 16 3 * 0 . 0  
UNIT 48 
COM='SOUTH CORE 
ARRAY 20 3*0.0 
UNIT 49 
COM='SOUTH CORE 
ARRAY 21 3.0.0 
UNIT 50 
COM='SOUTH CORE 
ARRAY 22 3*0.0 
UNIT 52 
COM='SOUTH CORE 
ARRAY 23 3.0.0 
UNIT 54 

WITH BOTTOM REFLECTOR' 

WITH EAST AND WEST REFLECTOR' 

WITH END REFLECTOR' 

WITH TOP REFLECTOR' 

WITH BOTTOM REFLECTORS' 

WITH EAST WEST REFLECTORS' 

END REFLECTOR' 

WITH TOP REFLECTOR' 

COM='AIR GAP' 
CUBOID 0 1 1.49 0.0 64.475 -63.625 69.13 -63.735 
GLOBAL 
UNIT 55 
COM='TOTAL' 
ARRAY 25 3*0.0 
END GEOMETRY 
READ ARRAY 
ARA=l NUX=2 NUY=5 NUZ=J 
COM='NORTH SPLIT TABLE CORE' 
FILL 10R7 

1 OR35 
1 OR7 
1 OR35 
1 OR7 
1 OR35 
1 OR7 
1 OR35 
10R7 END FILL 

? 
\o w 



Table A.3 (continued) 

ARA=2 NUX=3 NUY=5 NUZ=9 
COM='SOUTH SPLIT TABLE CORE' 
FILL 6R7 6 8R7 

6R35 34 8R35 
6R7 6 8R7 
6R35 34 8R35 
6R7 8 8R7 
6R35 34 8835 
6R7 6 8R7 
6R35 34 8R35 
6R7 6 8R7 END FILL 

ARA=3 NUX=1 NUY=l NUZ=3 
COM='NORTH BOTTOM REFLECTOR' 
FILL 14 1 1  13 END FILL 
ARA=4 NUX=l NUY=1 NUZ=7 
COM='SOUTH BOTTOM REFLECTOR' 
FILL 18 16 17 16 16 17 17 END FILL 
ARA=5 NUX=1 NUY=l NUZ=1 
COM='EAST AND WEST WALLS OF NORTH REFLECTOR' 
FILL 20 END FILL 
ARA=6 NUX=1 NUY=l NUE=l 
COM='EAST AND WEST WALLS OF SOUTH REFLECTOR' 
FILL 22 END FILL 
ARA=l NUX=l NUY=l NUZ=1 
COM='ARRAY FOR NORTH TOP REFLECTOR' 
FILL 24 END FILL 
ARA=8 NUX=1 NUY=l NUZ=l 
COM='ARRAY FOR SOUTH TOP REFLECTOR' 
FILL 26 END FILL 
ARA=9 NUX=3 NUY=l NUZ=l 
COM='ARRAY FOR NORTH END REPLECTOR' 
FILL 28 29 30 END FILL 
ARA-10 NUX=l NUY=l NUZ=l 
COM='ARRAY FOR SOUTH END REFLECTOR' 
FILL 32 END FILL 
ARA=13 NUX=l NUY=l NUZ=2 
COM='COMBINATION OF NORTH CORE WITH BOTTOM REFLECTOR' 
FILL 15 9 END FILL 
ARA=14 NUX=1 NUY=3 NUZ=l 
COM='NORTH CORE WITH SIDE REFLECTORS' 
FILL 21 38 21 END FILL 
ARA=15 NUX=2 NUY=l NUZ=l 
COM='NORTH CORE WITH END REFLECTOR' 
FILL 31 39 END FILL 
ARA=16 NUX=1 NUY=l NUE=2 
COM='NORTH CORE WITH TOP REFLECTOR' 
FILL 40 25 END FILL 
ARA=20 NUX=l NUY=l NUZ=2 
COM='SOUTH CORE WITH BOTTOM REFLECTOR' 
FILL 19 10 END FILL 
ARA=21 NUX=1 NUY=3 NUZ=1 
COM='SOUTH CORE WITH EAST WEST REFLECTORS' 
FILL 23 48 23 END FILL 
ARA=22 NUX=2 NUY=l NUZ=1 
COM='SOUTH CORE WITH END REFLECTOR' 
FILL 49 33 END FILL 
ARA=23 NUX=l NUY=l NUZ=2 
COM='COMBINATION OF CORE WITH TOP REFLECTOR' 
FILL 50 27 END FILL 
ARA=25 NUX=) NUY=l NUZ=l 
COM='TOTAL' 
FILL 42 54 52 END FILL 
ARA=26 NUX=3 NUY=l NUZ=l 
COM='ASSEMBLY OF FUEL BOX FRONT AND REAR' 
PILL 2 1 3 END FILL 

ARA=27 NUX=l NUY=l NUZ=3 
COM='ASSEMBLY OF FUEL BOX TOP AND BOTTOM' 
FILL 5 4 5 END FILL 
END ARRAY 
READ PLOT TTL='YE SLICE OF SOUTH CORE FIRST ROW' 
XUL=64.319 YUL=55.625 ZUL=71.735 
XLR=64.319 YLR=71.625 ZLR=55.735 
VAX=l WDN=-l NAX=130 NCH='O12345678'END 
TTL='XZ SLICE OF SPHERE CUBOID' 
XUL=56.0 YUL=63.625 ZUL=71.735 
XLk72.0 YLR=63.625 ZLR=55.735 
UAX=l WDN=-l NAX=130 NCH='012345678' 
END PLOT 
' READ START NST=6 TFX=65 TFY=63.625 TFZ=63.735 LNU=300 END START 
READ START NST=1 XSM=56.981 XSP=71.649 YSM=56.219 YSP=70.959 

END DATA 
END 

ZSM=56.401 ZSP=71.069 END START 

CAR2 0 
=CSAS25 
ROCKY FLATS CRITICALS NUREG/CR-2500 EXPERIMENT NUMBER 7 (27 GROUP MODEL) 
' FUEL CUBE 15.28 CM. U(4.46)308 e H/U=2.03. HI ENRICHED SPHERE DRIVEN 
27GROUPNDF4 INFHOMMlbIUM 
U308 1 5.4078E-1 293.0 92234 0.03 92235 4.46 92236 0.08 92238 95.43 END 
H20 1 2.6356E-1 END 
ARBM-BAGGIE 1.0 3 0 0 0 1001 14.01 6012 84.9 8016 1.20 1 1.9134E-2 

ARBM-AL1100 1.0 3 0 0 1 13027 99.18 26000 0.5 29000 0.2 2 9.539OE-1 

ARBM-TAPE(V1NYL) 1.0 7 0 0 0 1001 5.92 6012 45.91 8016 10.82 17000 

ARBM-TAPE(MYLAR1 1.0 3 0 0 0 1001 6.83 6012 65.50 8016 27.02 2 

ARBM-MODERATOR 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 3 END 
ARBM-PLEX(REG) 1.0 3 0 0 0 1001 7.84 6012 59.59 8016 32.23 4 

ARBM-PLEX(PAPER1 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 4 

ARBM-PLEX(GLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 4 

ARBM-PLEXCTRIS) 1.0 8 0 0 1 1001 7.16 6012 52.03 7014 0.16 8016 29.82 

ARBM-PLEXCPAPER) 1.0 3 0 0 0 1001 6.48 6012 42.17 8016 49.5 5 

ARBM-PLEX(GLUE) 1.0 3 0 0 0 1001 11.67 6012 86.29 8016 1.20 5 

ARBM-FILLER 1.185 3 0 0 0 1001 7.83 6012 59.49 8016 32.48 6 0.7 END 
' THIS MATERIAL IS ACTUALLY MODERATOR ADJUSTED FOR THE VOLUME 
' FRACTION OF THE VOID FILLED BETWEEN CORE AND REFLECTOR. 
ARBM-AL1100 1.0 3 0 0 1 13027 99.18 2 6 0 0 0  0.5 29000 0.2 7 2.715 END 
URANIUM 8 0.9483 293.0 92234 1.0 92235 93.19 92236 0.4 92238 5.41 END 
ARBM-PJ 0.816 2 0 0 0 1001 85.1 6012 14.9 8 0.0089 END 
SS304 9 1.0 END 
END COMP 
ROCKY FLATS CRITICALS NUREG/CR-2500 EXPERIMENT NUMBER ? (27 GROUP MODEL) 
' FUEL CUBE 15.28 CM, U(4.461308 @ H/U=2.03. HI ENRICHED SPHERE DRIVEN 
READ PARM NPG=COO NUB=YES FDN=YES PLT=NO END PARM 
READ GEOM 

END 

END 

25.73 20040 6.9 22000 1.6 82000 1.1 2 1.1115E-2 END 

1.74913-2 END 

1.1773 END 

3.7534E-3 END 

1.1648E-3 END 

15031 1.02 17000 1.81 35079 4.260 35081 2.840 5 1.2757 END 

3.7534E-3 END 

1.16483-3 END 

? 
\o 
P 



Table A.3 (continued) 

UNIT 1 
COM='FUEL BOX WITH VOID AND PART OF AL BOX' 
CUBOID 0 1 9.80 0.0 3.75 0.0 14.98 0.0 
CUBOID 2 1 9.95 0.0 3.90 -0.15 14.98 0.0 
CUBOID 1 1 14.98 0.0 9.365 -5.615 14.98 0.0 
UNIT 2 
COM='FRONT OF FUEL BOX' 
CUBOID 2 1 0.15 0.0 5.615 0.0 14.98 0.0 
CUBOID 0 1 0.15 0.0 9.365 0.0 14.98 0.0 
CUBOID 2 1 0.15 0.0 14.98 0.0 14.98 0.0 
UNIT 3 
COM='REAR OF FUEL BOX' 
CUBOID 2 1 0.15 0.0 14.98 0.0 14.98 0.0 
UNIT 4 
COM='ARRAY TO ASSEMBLE PART OF BOX' 
ARRAY 26 3*0 
UNIT 5 
COM='TOP AND BOTTOM OF BOX' 
CUBOID 0 1 9.80 0.0 3.750 0.0 0.15 0.0 
CUBOID 2 1 15.28 0.0 9.365 -5.615 0.15 0.0 
GLOBAL 
UNIT 6 
COM='ARRAY TO ASSEMBLE TOP AND BOTTOM' 
ARRAY 27 3*0 
CUBOID 2 1 15.28 0.0 15.13 -0.15 15.28 0.0 
CUBOID 0 1 15.305 -0.025 15.155 -0.175 15.305 -0.025 
UNIT 7 
COM='PUEL BOX 15.28 CM ON A SIDE WITH .15 CM WALLS .05CM STACKING VOID' 
CUBOID 1 1 637.49 
CUBOID 2 1 637.64 
CUBOID 0 1 637.6650 
UNIT 8 
COM='BOX FOR DRIVER' 
CYLINDER 9 1 0.3175 232.318 
SPHERE 0 1 2.34 
SPHERE 8 1 5.67 
HOLE 36 0 . 0  0 . 0  2.3401 
HOLE 100 0.0 0.0 -2.3401 
CUBOID 0 1 8.71 -6.62 237.665 7.365 -7.965 
HOLE 37 0.0 0.0 -7.965 
UNIT 34 
COM='ALUHINUM WEIGHT DISTRIBUTION PLATE FOR SPECIAL BOX' 
CUBOID 0 1 9.80 0.0 3.750 0.0 0.16 0.0 
CUBOID 7 1 15.33 0.0 9.54 -5.79 0.16 0.0 
UNIT 35 
COM='ALUMINUM WEIGHT DISTRIBUTION PLATE FOR BOXES' 
CUBOID 7 1 437.665 0.16 0.0 
UNIT 36 
COH='DRIVER SUPPORT' 
CYLINDER 9 1 0.3175 3.32 0.0 
UNIT 100 
COM='DRIVER SUPPORT' 
CYLINDER 9 1 0.3175 0.0 -3.32 
UNIT 37 
COM='DRIVER MOUNT' 
CYLINDER 9 1 1.56 2.2 0.0 
UNIT 9 
COM='NORTH SPLIT TABLE CORE' 
ARRAY 1 3 * 0 . 0  
CUBOID 0 1 30.66 -0.94 77.5 0.0 83.975 0.0 
UNIT 10 
COM='SOUTH SPLIT TABLE CORE' 
ARRAY 2 3 t 0 . 0  
CUBOID 0 1 49.4 0.0 77.5 0.0 83.475 0.0 

UNIT 1 1  
COM='PLEXIGLASS REFLECTOR SHEET WITHOUT TRIS, NORTH BOTTOM REFLECTOR' 
CUBOID 4 1 2315.8000 2338.7500 230.6150 
UNIT 12 
COM='PLEXIGLASS REFLECTOR SHEET WITH TRIS, NORTH BOTTOM REFLECTOR' 
CUBOID 5 1 2115.8000 2938.7500 230.6150 
UNIT 13 
COM='UPPER PORTION NORTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 5 1 2P15.8 2P38.75 238.24 
UNIT 14 
COM='LOWER PORTION NORTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 5 1 2315.8 2838.75 2P3.69 
UNIT 15 
COM='NORTH BOTTOM REFLECTOR INCLUDES REGULAR AND TRIS' 
ARRAY 3 3 . 0 . 0  
UNIT 16 
COM='PLEXIGLAS SHEET BOTTOM SOUTH REFLECTOR WITHOUT TRIS' 
CUBOID 0 1 2P5.1 2P2.5 230.6150 
CUBOID 4 1 44.3 -5.1 2338.75 2P0.615 
UNIT 17 
COM='PLEXIGLAS SHEET BOTTOM SOUTH REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 232.5 230.6150 
CUBOID 5 1 44.3 -5.1 2338.75 2PO.6150 
UNIT 18 
COM='LOWER PORTION SOUTH BOTTOM REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 232.5 238.855 
CUBOID 5 1 44.3 -5.1 2338.75 238.855 
UNIT 19 
COM='SOUTH BOTTOM REFLECTOR WITH REGULAR AND TRIS' 
ARRAY 4 3 * 0 . 0  
UNIT 20 
COM='EAST AND WEST REFLECTORS FOR NORTH REFLECTOR WITH TRIS' 
CUBOID 5 1 2315.8 2312.65 2354.2825 
UNIT 21 
COM='ARRAY FOR EAST AND WEST REFLECTORS FOR NORTH REFLECTOR' 
ARRAY 5 3 * 0 . 0  
UNIT 22 
COM='EAST AND WEST REFLECTORS FOR SOUTH REFLECTOR WITH TRIS' 
CUBOID 5 1 2124.700 2P12.65 2154.2825 
UNIT 23 
COM='ARRAY FOR EAST AND WEST REFLECTORS FOR SOUTH REFLECTOR' 
ARRAY 6 3 * 0 . 0  
UNIT 24 
COM='NORTH TOP REFLECTOR WITH TRIS' 
CUBOID 5 1 2328.35 2364.05 2312.15 
UNIT 25 
COM='ARRAY FOR NORTH TOP REFLECTOR' 
ARRAY 7 3 . 0 . 0  
UNIT 26 
COH='SOUTH TOP REFLECTOR WITH TRIS' 
CUBOID 0 1 2P5.1 2P2.5 2P12.15 
CUBOID 5 1 69.4 -5.1 2P64.05 2312.15 
UNIT 27 
COM='ARRAY FOR SOUTH TOP REFLECTOR' 
ARRAY 8 3 . 0 . 0  
UNIT 28 
COM='NORTH END REFLECTOR 9.8CM PORTION WITHOUT TRIS' 
CUBOID 4 1 294.3000 2364.0500 2354.2825 
UNIT 29 
COM='NORTH END RELFECTOR 5.2 CM PORTION WITH TRIS' 
CUBOID 5 1 232.6 2369.0500 2359.2825 
UNIT 30 
COM='NORTH END RELFECTOR 10.1 CM PORTION WITHOUT TRIS' 
CUBOID 4 1 2P5.05 2364.05 2354.2825 



Table A.3 (continued) 

UNIT 31 
COM='ARRAY FOR NORTH END REFLECTOR' 
ARRAY 9 3tO.O 
UNIT 32 
COM='SOUTH END REFLECTOR' 
CUBOID 5 1 2312.55 2164.05 2P54.2825 
UNIT 33 
COM='ARRAY FOR SOUTH 
ARRAY 10 320.0 
UNIT 38 
COM='NORTH CORE WITH 
ARRAY 13 3* 0.0 
UNIT 39 
COM='NORTH CORE WITH 
ARRAY 14 3rO.O 
UNIT 40 
COM='NORTH CORE WITH 
ARRAY 15 3r0.0 
UNIT 42 
COM='NORTH CORE WITH 
ARRAY 16 3tO.O 
UNIT 48 
COM='SOUTH CORE WITH 
ARRAY 20 3t0.0 
UNIT 49 
COM='SOUTH CORE WITH 
ARRAY 21 3t0.0 
UNIT 5 0  

END REPLECTOR' 

BOTTOM REFLECTOR' 

EAST AND WEST REFLECTOR' 

END REFLECTOR' 

TOP REFLECTOR' 

BOTTOM REFLECTORS' 

EAST WEST REFLECTORS' 

COM='SOUTH CORE END REFLECTOR' 
ARRAY 22 3tO.O 
UNIT 52 
COM='SOUTH CORE WITH TOP REFLECTOR' 
ARRAY 23 3*0.0 
UNIT 54 
COM='AIR GAP' 
CUBOID 0 1 1.49 0.0 64.475 -63.625 69.13 -63.735 
GLOBAL 
UNIT 55 
COM='TOTAL' 
ARRAY 2 5  3tO.O 
END GEOMETRY 
READ ARRAY 
ARA=1 NUX=2 NUY=5 NUZ=9 
COM='NORTH SPLIT TABLE CORE' 
FILL 10R7 

10R35 
1 OR7 
10R35 
1 OR7 
10R35 
1 OR7 
10R35 
10R7 END FILL 

ARA=2 NUX=3 NUY=5 NUZ=9 
COM='SOUTH SPLIT TABLE CORE' 
FILL 6R7 6 8R7 

6R35 34 8R35 
6R7 6 8R7 
6835 34 8R35 
6R7 8 8R7 
61135 34 8835 
6R7 6 8R7 
6R35 34 8R35 

ARA=3 NUX=1 NUY=1 NUZ=3 
COM.='NORTH BOTTOM REFLECTOR' 
FILL 14 1 1  13 END FILL 
ARA=4 NUX=l NUY=1 NUZ=7 
COM='SOUTH BOTTOM REFLECTOR' 
FILL 18 16 17 16 16 17 17 END FILL 
ARA=5 NUX=l NUY=1 NUZ=l 
COM='EAST AND WEST WALLS 
FILL 20 END FILL 
ARA=6 NUX=l NUY=l NUZ=l 
COM='EAST AND WEST WALLS 
FILL 22 END FILL 
ARA=7 NUX=l NUY=1 NUZ=l 
COM='ARRAY FOR NORTH TOP 
FILL 24 END FILL 
ARA=8 NUX=l NUY=1 NUZ=l 
COM='ARRAY FOR SOUTH TOP 
FILL 26 END FILL 
ARA=9 NUX=3 NUY=l NUZ=l 
COM='ARRAY FOR NORTH END 
FILL 28 29 30 END FILL 

OF NORTH REFLECTOR' 

OF SOUTH REFLECTOR' 

REFLECTOR' 

REFLECTOR' 

REPLECTOR' 

ARA=lO NUX=l NUY=1 NUZ=l 
COM='ARRAY FOR SOUTH END REFLECTOR' 
FILL 32 END FILL 
ARA=13 NUX=1 NUY=1 NUZ=2 
COM='COMBINATION OF NORTH CORE WITH BOTTOM REFLECTOR' 
FILL 15 9 END FILL 
ARA=14 NUX=l NUY=3 NUZ=l 
COM='NORTH CORE WITH SIDE REFLECTORS' 
FILL 21 38 21 END FILL 
ARA=15 NUX=2 NUY=l NUZ=l 
COM='NORTH CORE WITH END REFLECTOR' 
FILL 31 39 END FILL 
ARA=16 NUX=l NUY=l NUZ=2 
COM='NORTH CORE WITH TOP REFLECTOR' 
FILL 40 25 END FILL 
ARA=20 NUX=l NUY=l NUZ=2 
COM='SOUTH CORE WITH BOTTOM REFLECTOR' 
FILL 19 10 END FILL 
ARA=21 NUX=1 NUY=3 NUZ=l 
COM='SOUTH CORE WITH EAST WEST REFLECTORS' 
FILL 23 48 23 END FILL 
ARA=22 NUX=2 NUY=l NUZ=1 
COM='SOUTH CORE WITH END REFLECTOR' 
FILL 49 33 END FILL 
ARA=23 NUX=l NUY=l NUZ=2 
COM='COMBINATION OF CORE WITH TOP REFLECTOR' 
FILL 5 0  27 END FILL 
ARA=25 NUX=3 NUY=1 NUZ=1 
COM='TOTAL' 
FILL 42 54 52 END FILL 
ARA=26 NUX=3 NUY=1 NUZ=l 
COM='ASSEMBLY OF FUEL BOX FRONT AND REAR' 
FILL 2 1 3 END FILL 
ARA=27 NUX=l NUY=1 NUZ=3 
COM='ASSEMBLY OF FUEL BOX TOP AND BOTTOM' 
FILL 5 4 5 END FILL 
END ARRAY 

? 
W m 



Table A.3 (continued) 

RSAD PLOT TTL='YZ SLICE OF SOUTH CORE FIRST ROW' 
XUL=64.319 YUL=55.625 ZUL=71.735 
XLR=64.319 YLk71.625 ZLR=55.735 
VAX=l WDN=-1 NAX=130 NCH='012395678'END 
TTL='XZ SLICE OF SPHSRB CUBOID' 
XUL=56.0 YUL=63.625 tUL=71.735 
XLR=72.0 YLR=63.625 ZLR=55.735 
UAX=l WDN=-l NAX=130 NCH='012345678' 
END PLOT 

RSAD START NST=l XSM=56.981 XSP=71.649 YSM=56.219 YSP=70.959 

END DATA 
END 

RSAD START NST=6 TPX=65 TFY=63.625 TFZ=63.735 LNU=300 END START 

ZS1=56.401 ZSP=71.069 END START 



Table A.4. Table 4 input data 

CAAO 3 
=CSAS25 
U02(N03)2 SOLN H/U-235=1379 BARE SPHERE CASE 3 
27GROUPNDP4 MULTIREGION 
U-234 1 0 5.400-7 END 
U-235 1 0 4.815-5 END 
U-236 1 0 1.390-7 END 
U-238 1 0 2.811-6 END 
H 1 0 6.640-2 END 
0 1 0 3.379-2 END 
N 1 0 1.753-4 END 
AL 2 1 END 
END COMP 
SPHERICAL END 
1 34.6 NOEXTERMOD 2 34.92 NOEXTERMOD END ZONE 
U02(N03)2 SOLN H/U-235=1379 BARE SPHERE CASE 3 
READ PARAM NPG=BOO NUB=YES PDN=YES END PARAM 
READ GEOM 
SPHERE 1 1 34.6 
SPHERE 2 1 34.92 
END GEOM 
END DATA 
END 

C M 0 4  
=CSAS25 
U02P2 SOLN H/U-235=76.1 H20 REPL SPHERE CASE 4 
27GROUPNDP4 MULTIREGION 
U-234 1 0 8.795-6 END 
U-235 1 0 8.327-4 END 
U-236 1 0 4.449-6 END 
U-238 1 0 4.729-5 END 
H 1 0 6.337-2 END 
0 1 0 3.347-2 END 
F 1 0 1.786-3 END 
AL 2 1 END 
H20 3 1 END 
END COMP 
SPHERICAL END 
1 11.5 ONEXTERHOD 2 11.66 NOEXTERHOD 3 29.66 NOEXTERMOD END ZONE 
U02P2 SOLN H/U-235=76.1 H20 REPL SPHERE CASE 4 
READ PARAM NPG=6OO NUB=YES PDN=YES END PARAM 
READ GEOM 
SPHERE 1 1 11.5 
SPHERE 2 1 11.66 
REFLECTOR 3 2 3 6 
END GEOM 
READ BIAS ID=500 2 7 END BIAS 
END DATA 
END 

U-234 1 0 5.405-6 
U-235 1 0 5.117-4 
U-236 1 0 2.734-6 
U-238 1 0 2.906-5 
H 1 0 6.473-2 

1 0 3.346-2 0 
P 1 0 1.098-3 
AL 2 1 END 
H2O 3 1 END 
END COMP 
SPHERICAL END 

CAAO 5 
=CSAS25 
U02P2 SOLN H/U-235=126.5 H2O RE?L SPHERE CASE 5 
27GROUPNDPU MULTIREGION 

END 
END 
END 
END 
END 
END 
END 

1 11.8 ONEXTERMOD 2 11.96 NOEXTERMOD 3 29.96 NOEXTERMOD END ZONE 
U02P2 SOLN H/U-235=126.5 H20 REPL SPHERE CASE 5 
READ PARAM NPG=COO NUB=YES FDN=YES END PARAM 
READ GEOM ~ -. .- - - _. 
SPHERE 1 1 11.8 
SPHERE 2 1 11.96 
REFLECTOR 3 2 3 6 
END GEOM 
READ BIAS ID=500 2 7 END BIAS 
END DATA 
END 

C M 0 6  
=CSAS25 ~ ~ ~~- ~. 
U02P2 SOLN H/U-235=1270 H20 REPL SPHERE CASE 6 
27GROUPNDP4 MULTIREGION 
U-234 1 0 5.530-7 END 
U-235 1 0 5.231-5 END 
U-236 1 0 2.800-7 END 
U-238 1 0 2.971-6 END 
H 1 0 6.643-2 END 
0 1 0 3.333-2 END 
P 1 0 1.122-4 END 
AL 2 1 END 
H20 3 1 END 
END COHP 
SPHERICAL END 
1 27.9 ONEXTERMOD 2 28.10 NOEXTERHOD 3 46.10 NOEXTERHOD END ZONE 
U0212 SOLN H/U-235=1270 H20 REFL SPHERE CASE 6 
READ PARAM NPG=COO NUB=YES IDN=YES END PARAM 
READ GEOM 
SPHERE 1 1 27.9 
SPHERE 2 1 28.1 
REFLECTOR 3 2 3 6 
END GEOM 
READ BIAS ID=500 2 7 END BIAS 
END DATA 
END 

? 
W 
00 



Table A.4 (continued) 

CAAO 7 
=CSAS25 
U02F2 SOLN H/U-235=268.8 H2O 
27GROUPNDI4 MULTIRKGION 
U-235 1 0 2.438-4 300 KND 
U-238 1 0 1.756-5 300 END 
H 1 0 6.553-2 300 END 
0 1 0 3.329-2 300 END 
F 1 0 5.227-4 300 KND 
AL 2 1 300 KND 
n20 3 1 300 SND 
KND conp 

REFL SPHKRK CASK 7 

SPHERICAL KND 
1 13.2 ONKXTKRMOD 2 13.33 NOKXTKRMOD 3 31.33 NOEXTERMOD END LONE 
U02F2 SOLN H/U-235=268.8 H2O REFL SPHERK CASE 7 
R M D  PARAM NPG=COO NUB=YES FDN=YES END PARAM 
READ GKOM 
SPHKRK 1 1 13.2 
SPHERK 2 1 13.33 
RKFLSCTOR 3 2 3 6 
KID GKOX 
RKAD BIAS ID=500 2 7 KND BIAS 
KND DATA 
KND 

C M O S  
=CSAS25 
U02F2 SOLN H/U-235=515.1 H20 RKFL SPHKRE CASE 8 
27GROUPNDF9 MULTIRKGION 
U-235 1 0 1.289-4 300 END 
U-238 1 0 9.282-6 
n 1 0 6.640-2 
0 1 0 3.348-2 
F 1 0 2.764-4 
AL 2 1 300 END 
n20 3 1 300 KND 
KND com 
SPHKRICAL KND 
1 16.0 ONKXTKRMOD 

300 END 
300 KND 
300 END 
300 END 

2 16.13 NOKXTKRMOD 3 34.13 NOSXTERUOD END LONK 
U02F2 SOLN H/U-235=515.1 H2O RKFL SPHERS CASK 8 
R M D  PARAM NPG=600 NUB=YKS FDN=YES KND PARAM 
READ GKOM 
SPHERK 1 1 16.0 
SPHKRK 2 1 16.13 
RKILECTOR 3 2 3 6 
END GSOM 
RKAD BIAS ID=500 2 7 KND BIAS 
KND DATA 
KND 

C M 0 9  
=CSAS25 
U02F2 SOLN H/U-235=203.5 BARK SPHERE CASK 9 
27GROUPNDF4 IIULTIRKGION 
U-235 1 0 3.207-4 297 END 
U-238 1 0 2.311-5 297 KND 
H 1 0 6.526-2 297 KND 
0 1 0 3.332-2 297 END 
F 1 0 6.876-4 297 KND 
AL 2 1 297 KND 
END COMP 

SPHKRICAL KND 
1 16.0 NOKXTERUOD 2 16.13 NOEXTKRUOD END IONS 
U02F2 SOLN H/U-235=203.5 BARE SPHERK CASK 9 
R I M  PARAM NPG=6OO NUB=YKS FDN=YSS KND PARAM 
READ GKOM 
SPHERK 1 1 16.0 
SPHKRE 2 1 16.13 
SND GKOM 
KND DATA 
KND 

CAA10 
=CSAS25 

27GROUPNDF4 MULTIRKGION 
~ 0 2 1 2  SOLN n/u-235=239.3 ~ 2 0  RKFL SPHERK CASK io 
U-235 1 0 2.735-4 359 END 
U-238 1 0 1.970-5 359 END 
H 1 0 6.545-2 359 KND 
0 1 0 3.331-2 359 KND 
F 1 0 5.864-4 359 END 
AL 2 1 359 KND 
H2O 3 1 359 END 
KND COMP 
SPHSRICAL KND 
1 13.2 ONEXTKRUOD 2 13.33 NOKXTERUOD 3 31.33 NOKXTEIWOD END LONE 
U02F2 SOLN H/U-235=239.3 H20 REFL SPHERE CASE 10 
RKAD PARAM NPG=600 NUB=YES FDN=YKS SND PARAM 
RKAD GEOH 
SPHKRK 1 1 13.2 
SPHBRK 2 1 13.33 
REFLECTOR 3 2 3 6 
KND GKOM 
RSAD BIAS ID=500 2 7 END BIAS 
END DATA 
END 

C M l  1 
=CSAS25 
U02F2 SOLN H/U-235=468.2 H2O RIIL SPHKRK CASK 1 1  
27GROUPNDF4 MULTIRKGION 
U-235 1 0 1.416-4 361 KND 
U-238 1 0 1.020-5 361 END 
H 1 0 6.630-2 361 END 
0 1 0 3.345-2 361 KND 
F 1 0 3.036-4 361 KND 
AL 2 1 361 KND 
H20 3 1 361 KND 

SPHERICAL END 
1 16.0 ONSXTKRUOD 2 16.13 NOKXTKRUOD 3 34.13 NOEXTERMOD END LONK 
U02I2 SOLN H/U-235=468.2 H20 REFL SPHERS CASK 1 1  
READ PARAM NPG=6OO NUB=YES IDN=YES KND PARAM 
READ GKOM 
SPHERK 1 1 16.0 
SPHERK 2 1 16.13 
RKFLKCTOR 3 2 3 6 
KND GSOM 
READ BIAS ID=500 2 7 KND BIAS 
KND DATA 
END 

END conp 



Table A.4 (continued) 

C M 1 2  
=CSAS25 
ROCKY FLATS U02(N03)2 SOLN 142.92 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNUOZ(N03)Z 1 142.92 0.283 1 293 92234 
92238 5.372 END 
AL 2 1 END 
END COMP 
CYLINDRICAL END 

022 92235 93. 

1 14 NOEXTERMOD 2 14.3 NOEXTERMOD END ZONE 
ROCKY FLATS U02(N03)2 SOLN 28.01 CM DlAM BARE 1 
READ PARAM NPG=600 NUB=YES FDN=YES END PARAM 
READ GEOM 
CYLINDER 1 1 14.005 33.55 0 
CYLINDER 2 1 14.325 33.55 -.32 
END GEOM 
END DATA 
END 

72 92236 .434 

C M 1 3  
=CSAS25 
ROCKY FLATS UOZ(N03)Z SOLN 357.71 G U/L 
27GROUPNDP4 MULTIREGION 
SOLNUOZ(N03)Z 1 357.71 0.549 1 293 92234 1.022 92235 93.172 92236 .434 
92238 5.372 END 
AL 2 1 END 
END COMP 
CYLINDRICAL END 
1 14 NOEXTERMOD 2 14.3 NOEXTERMOD END ZONE 
ROCKY FLATS U02(N03)2 SOLN 28.01 CM D1AM BARE 2 
READ PARAM NPG=600 NUB=YES FDN=YES END PARAM 
READ GEOM 
CYLINDER 1 1 14.005 30.91 0 
CYLINDER 2 1 14.325 30.91 -.32 
END GEOM 
END DATA 
END 

C M 1 4  
=CSAS 2 5 
ROCKY FLATS U02(N03)2 SOLN 54.89 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNUOZ(N03)Z 1 54.89 0.105 1 293 92234 1.022 92235 93.172 92236 .434 
92238 5.372 END 
AI 2 1 END 
END COMP 
CYLINDRICAL END 
1 16.5 NOEXTERMOD 2 16.8 NOEXTERMOD END ZONE 
ROCKY FLATS U02(N03)2 SOLN 33.01 CM.DlAM BARE 3 
READ PARAM NPG=COO NUB=YES FDN=YES END PARAM 
READ GEOM 
CYLINDER 1 1 16.505 39.48 0 
CYLINDER 2 1 16.825 39.48 -.32 
END GEOM 
END DATA 
END 

C M l 5  
=CSAS 2 5 
ROCKY FLATS U02(N03)2 SOLN 137.40 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNUOZ(N03)Z 1 137.4 .287 1 293 92234 
92238 5.372 END 
AL 2 1 END 
END COMP 
CYLINDRICAL END 

,022 922 

1 16.5 NOEXTERMOD 2 16.8 NOEXTERMOD END ZONE 
ROCKY FLATS U02(N03)2 SOLN 33.01 CM D1AM BARE 4 
READ PARAM NPG=COO NUB=YES FDN=YES END PARAM 
READ GEOM 
CYLINDER 1 1 16.505 23.96 0 
CYLINDER 2 1 16.825 23.96 -.32 
END GEOM 
END DATA 
END 

9 72 922 6 .  34 

C M l 6  
=CSAS25 
ROCKY FLATS U02(N03)2 SOLN 357.71 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNUOZ(N03)Z 1 357.71 .549 1 293 92234 1.022 92235 93.172 92236 .434 
92238 5.372 END 
AL 2 1 END 
END COMP 
CYLINDRICAL END 
1 16.5 NOEXTERMOD 2 16.8 NOEXTERMOD END ZONE 
ROCKY FLATS UOZ(N03)Z SOLN 33.01 CM DlAM BARE 5 
READ PARAM NPG=COO NUB=YES FDN=YES END PARAM 
READ GEOM 
CYLINDER 1 1 16.505 22.53 0 
CYLINDER 2 1 16.825 22.53 -.32 
END GEOM 
END DATA 
END 

C M 1 7  
=CSAS25 
ROCKY FLATS U02(N03)2 SOLN 144.38 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNUOZ(N03)Z 1 144.38 .272 1 293 92234 1.022 92235 93.172 92236 .e34 
92238 5.372 END 
AL 2 1 END 
RFCONCRETE 3 1 END 
END COMP 
CYLINDRICAL END 
1 14 NOEXTERMOD 2 14.3 NOEXTERMOD END ZONE 
ROCKY FLATS UOZ(N03)Z SOLN 28.01 CM D I M  REFL 1 CONC REFL 
READ PARAM NPG=COO NUB=YES FDN=YES END PARAM 
READ GEOM 
CYLINDER 1 1 14.005 31.37 0 
CYLINDER 2 1 14.325 31.37 -.32 
CUBOID 0 1 64.6 -57.2 57.4 -64.8 80.8 -41.1 
REFLECTOR 3 2 485.14 2RO 5 
REFLECTOR 0 1 4RO 2R0.9 1 
REFLECTOR 3 2 4RO 2R5.14 5 
END GEOM 
READ BIAS ID=301 2 6 END BIAS 
END DATA 
END 

? 
L 
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Table A.4 (continued) 

-1 8 
=CSAS25 
ROCKY TLATS U02(N03)2 SOLN 334.77 G U/L 
27GROUPND14 HULTIREGION 
SOLNUOZ(N03)2 1 334.77 .521 1 293 92234 1.022 92235 93.172 92236 .434 
92238 5.372 END 
AL 2 1 END 
RFCONCRETE 3 1 END 
END COHP 
CYLINDRICAL END 
1 14 NOEXTERnOD 2 14.3 NOEXTERUOD END ZONE 
ROCKY FLATS U02(N03)2 SOLN 18.01 CH D 1 M  REFL 2 CONC REFL 
READ PARAU NPG=COO NUB=YES FDN=YES END PARAM 
READ GEOU 
CYLINDER 1 1 14.005 28.60 0 
CYLINDER 2 1 14.325 28.60 -.32 
CUBOID 0 1 64.6 -57.2 57.4 -64.8 80.8 -41.1 

5 
1 
5 

BIAS 

RErLECTOR 3 2 435.14 2RO 
RE?LECMR 0 1 4 R 0  2R0.9 
REFLECTOR 3 2 4R0 2R5.14 
END GEOU 
READ BIAS ID=301 2 6 END 
END DATA 
END 

C M 1 9  
=CSAS25 
ROCKY FLATS U02(N03)2 SOLN 144.38 G U/L 
27GROUPNDF4 UULTIREGION 
SOLNU02(N03)2 1 144.38 .272 1 293 92234 1.022 92235 93.172 92236 .a34 
92238 5.372 END 
AL 2 1 END 
RFCONCRETE 3 1 END 
END CQMP 
CYLINDRICAL END 
1 16.5 NOEXTERUOD 2 16.8 NOEXTERUOD END XONE 
ROCKY FLATS UO2(N03)2 SOLN 33.01 CU D I M  RET1 3 CONC RETL 
READ PARAM NPG=COO NUB=YES I"DN=YES END PARAU 
READ GEOH 
CYLINDER 1 1 16.505 22.85 0 
CYLINDER 2 1 16.825 22.85 -.32 
CUBOID 0 1 6 4 . 6  -57.2 57.4 -64.8 80.8 -41.1 
RE1LECTOR 3 2 4R5.14 2RO 5 
REFLECTOR 0 1 4R0 2R0.9 1 
REFLECTOR 3 2 4R0 235.14 5 
END GEOU 
READ BIAS ID=301 2 6 END BIAS 
END DATA 
END 

C M 2  0 
=CSAS25 
ROCKY FLATS UO2(N03)2 SOLN 334.77 G U/L 
27GROUPND14 UULTIREGION 
SOLNUOZ(N03)Z 1 334.77 .521 1 293 92234 1.022 92235 93.172 92236 .434 
92238 5.372 END 
AL 2 1 END 
RFCONCRETE 3 1 END 
END COUP 
CYLINDRICAL END 
1 16.5 NOEXTERUOD 2 16.8 NOEXTERUOD END ZONE 
ROCKY FLATS U02(N03)2 SOLN 33.01 CU D I M  REFL 4 CONC REFL 
R1 
RE 
CY 
CY 
cu 
RE 
RE 
RE 
EN 
RE 
EN 
EN 

AD PARAU NPG=600 NUB=YBS FDN=YES SND PARAM 
AD GEOH 
'LINDER 1 1 16.505 21.50 0 
'LINDER 2 1 16.825 21.50 -.32 
IBOID 0 1 64.6 -57.2 57.4 -64.8 80.8 -41.1 
:FLECTOR 3 2 4R5.14 2R0 5 
:?LECTOR 0 1 4R0 2R0.9 1 
ITLECTOR 3 2 4R0 2R5.14 5 
ID GEOH 
:AD BIAS ID=301 2 6 END BIAS 
ID DATA 
ID 

C M 2  1 
=CSAS25 
ROCKY TLATS U02(N03)2 SOLN 144.38 G U/L 
27GROUPNDF4 UULTIREGION 
SOLNU02(N03)2 1 144.38 .272 1 293 92234 1.022 92235 93.172 92236 .434 

AL 2 1 END 
RFCONCRETE 3 1 END 
END COUP 
CYLINDRICAL END 
1 14 NOEXTERUOD 2 14.3 NOEXTERUOD END ZONE 
ROCKY TLATS UO2(N03)2 SOLN 28.01 CH D I M  RET1 5 CONC RETL 
READ PARAM NPG=6OO NUB=YES FDN=YES END PARAU 
READ GEOH 
CYLINDER 1 1 14.005 24.70 0 
CYLINDER 2 1 14.325 24.70 -.32 
CUBOID 0 1 104.0 -17.8 16.5 -105.7 121.58 -.32 
REFLECTOR 3 2 4R5.14 2RO 5 
REFLECTOR 0 1 4R0 ZR0.9 1 
REFLECTOR 3 2 4R0 2R5.14 5 
END GEOU 
READ BIAS ID=301 2 6 END BIAS 
END DATA 
END 

? 
92238 5.372 END 2 

c 



Table A.4 (continued) 

CAA22 
=CSAS 2 5 
ROCKY FLATS U02(N03)2 SOLN 334.77 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNUOZ(N03)2 1 334.77 .521 1 293 92234 1.022 92235 93.172 92236 . 
92238 5.372 END 
AL 2 1 END 
RFCONCRETE 3 1 END 
END COMP 
CYLINDRICAL END 
1 16.5 NOEXTERMOD 2 16.8 NOEXTERMOD END GONS 
ROCKY FLATS U02(N03)2 SOLN 33.01 CM DlAM REFL 6 CONC REFL 
READ PARAM NPG=COO NUB=YES FDN=YES END PARAM 
READ GEOM 
CYLINDER 1 1 16.505 16.78 0 
CYLINDER 2 1 16.825 16.78 -.32 
CUBOID 0 1 104.55 -17.25 16.825 -105.375 121.58 -.32 
REPLECTOR 3 2 4R5.14 2R0 5 
REFLECTOR 0 1 4R0 2R0.9 1 
REFLECTOR 3 2 4R0 2R5.14 5 
END GEOM 
READ BIAS ID=301 2 6 END BIAS 
END DATA 
END 

434 

CAA2 3 
=CSAS25 
ROCKY FLATS U02(N03)2 SOLN 147.66 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNU02(N03)2 1 147.66 .271 1 293 92234 1.022 92235 93.172 92236 .434 
92238 5.372 END 
AL 2 1 END 
PLEXIGLASS 3 1 END 
H 4 0 5.5169-2 END 
C 4 0 3.3967-2 END 
0 4 0 1.4231-2 END 
P 4 0 3.8500-4 END 
CL 4 0 3.5610-4 END 
BR-79 4 0 3.184-4 END 
BR-81 4 0 3.116-4 END 
END conp 
CYLINDRICAL END 
1 14 NOEXTERMOD 2 14.3 NOEXTERMOD END ZONE 
ROCKY FLATS U02(N03)2 SOLN 28.01 CM DlAM REFL 7 PLEXIGLASS RSFL 
READ PARAM NPG=BOO NUB=YES FDN=YES END PARAM 
READ GEOM 
CYLINDER 1 1 14.005 31.26 0 
CYLINDBR 2 1 14.325 31.26 -.32 
CUBOID 0 1 61.2 -61.7 60.4 -62.5 81.1 -41.8 
REFLECTOR 3 2 4R2.971 2R0 7 
REFLECTOR 4 2 5R0 2.971 7 
REFLECTOR 4 2 4R0 2.886 0 7 
END GEOM 
READ BIAS ID=500 2 8 END BIAS 
END DATA 
END 

CAA2 4 
=CSAS25 
ROCKY FLATS 
27GROUPNDF4 

U02(N03)2 SOLN 345.33 G U/L 
MULTIREGION 

SOLNUOZ(N03)2 1 345.33 .534 1 293 92234 1.022 92235 93.172 92236 .434 
92238 5.372 END 
AL 2 1 END 
PLSXIGLASS 3 1 END 
H 4 0 5.5169-2 END 
C 4 0 3.3967-2 END 
0 4 0 1.4231-2 END 
P 4 0 3.8500-4 SND 
CL 4 0 3.5610-4 END 
BR-79 4 0 3.184-4 END 
BR-81 4 0 3.116-4 END 
END COMP 
CYLINDRICAL END 
1 14 NOSXTERMOD 2 14.3 NOEXTSRMOD SND GONE 
ROCKY FLATS U02(N03)2 SOLN 28.01 CM DlAM REFL 8 PLSXIGLASS RSFL 
READ PARAM NPG=BOO NUB=YES FDN=YES SND PARAM 
RSAD GEOM 
CYLINDER 1 1 14.005 28.84 0 
CYLINDSR 2 1 14.325 28.84 -.32 
CUBOID 0 1 61.2 -61.7 60.4 -62.5 81.1 -41.8 
REFLECTOR 3 2 4R2.971 2RO 7 
REFLSCTOR 4 2 5R0 2.971 7 
RS?LECTOR 4 2 4R0 2.886 0 7 
END GEOM 
READ BIAS ID=500 2 8 END BIAS 
SND DATA 
END 

CAA2 5 
=CSAS25 
ROCKY FLATS U02(N03)2 SOLN 147.66 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNU02(N03)2 1 147.66 .271 1 293 92234 1.022 92235 93.172 92236 .434 
92238 5.372 END 
AL 2 1 END 
PLEXIGLASS 3 1 END 
H 4 0 5.5169-2 END 
C 4 0 3.3967-2 SND 
0 4 0 1.4231-2 END 
P 4 0 3.8500-4 END 
CL 4 0 3.5610-4 END 
BR-79 4 0 3.184-4 END 
BR-81 4 0 3.116-4 END 
END COMP 
CYLINDRICAL END 
1 16.5 NOEXTERMOD 2 16.8 NOEXTERMOD SND ZONE 
ROCKY FLATS U02(N03)2 SOLN 33.01 CM DlAM REFL 9 PLEXIGLASS REFL 
READ PARAM NPG=600 NUB=YSS FDN=YES SND PARAM 
READ GEOM 
CYLINDER 1 1 16.505 22.78 0 
CYLINDER 2 1 16.825 22.78 -.32 
CUBOID 0 1 61.2 -61.7 60.4 -62.5 81.1 -41.8 
RE?LECTOR 3 2 4R2.971 2R0 7 
REFLECTOR 4 2 SRO 2.971- 7 
REFLECTOR 4 2 4R0 2.886 0 7 
END GEOM 

? 
c 
0 
h) 

READ BIAS ID=500 2 8 END BIAS 
SND DATA 
END 



Table A.4 (continued) 

CAA2 6 
=CSAS25 
ROCKY FLATS U02(N03)2 SOLN 345.33 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNU02(N0312 1 345.33 -534 1 293 92234 1.022 92235 93.172 92236 -434 
92238 5.372 END 
AL 2 1 END 
PLEXIGLASS 3 1 END 
H 4 0 5.5169-2 END 
C 4 0 3.3967-2 END 
0 4 0 1.4231-2 END 
P 4 0 3.8500-4 END 
CL 4 0 3.5610-4 END 
BR-79 4 0 3.184-4 END 
BR-81 4 0 3.116-4 END 
END COMP 
CYLINDRICAL END 
1 16.5 NOEXTERMOD 2 16.8 NOEXTERHOD END ZONE 
ROCKY FLATS UOZ(N0312 SOLN 33.01 CM D 1 M  REFL 10 PLEXIGLASS REFL 
READ PARAM NPG=6OO NUB=YES FDN=YES END PARAH 
READ GEOM 
CYLINDER 1 1 16.505 21.67 0 
CYLINDER 2 1 16.825 21.67 -.32 
CUBOID 0 1 61.2 -61.7 60.4 -62.5 81.1 -41.8 
REFLECTOR 3 2 4R2.971 2RO 7 
REFLECTOR 4 2 5R0 2.971 7 
REFLECTOR 4 2 4R0 2.886 0 7 
END GEOM 
READ BIAS ID=500 2 8 END BIAS 
END DATA 
END 

C M 2  7 
=CSAS25 
ROCKY FLATS UO2(N03)2 SOLN 147.66 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNUOZ(N03)2 1 147.66 -271 1 293 92234 1.022 92235 93.172 92236 .434 
92238 5.372 END 
AL 2 1 END 
PLEXIGLASS 3 1 END 
H 4 0 5.5169-2 END 
C 4 0 3.3967-2 END 
0 4 0 1.4231-2 END 
P 4 0 3.8500-4 END 
CL 4 0 3.5610-4 END 
83-79 4 0 3.184-4 END 
BR-81 4 0 3.116-4 END 
END COMP 
CYLINDRICAL END 
1 14 NOEXTERMOD 2 14.3 NOEXTERHOD END ZONE 
ROCKY FLATS U02(N03)2 SOLN 28.01 CH D I M  REFL 1 1  PLEXIGLASS REFL 
READ PARAM NPG=BOO NUB=YES FDN=YES END PARAH 
READ GEOM 
CYLINDER 1 1 14.005 25.26 0 
CYLINDER 2 1 14.325 25.26 -.32 
CUBOID 0 1 109.95 -17.95 17.52 -105.38 122.58 -.32 
REFLECTOR 3 2 432.971 2R0 7 
REFLECTOR 4 2 5R0 2.971 7 
REFLECTOR 4 2 4R0 2.886 0 7 
END GEOM 
READ BIAS ID=500 2 8 END BIAS 
END DATA 
END 

C M 2 8  
=CSAS25 
ROCKY FLATS U02(N03)2 SOLN 345.33 G U/L ~ ~ ~~ 

27GROUPNDF4 MULTIREGION 
SOLNUOZ(N03)Z 1 345.33 -534 1 293 92234 1.022 92235 93.172 92236 -434 
92238 5.372 END ._~.. 
AL 2 1 END 
PLEXIGLASS 3 1 END 
H 4 0 5.5169-2 END 
C 4 0 3.3967-2 END 
0 4 0 1.4231-2 END 
P 4 0 3.8500-4 END 
CL 4 0 3.5610-4 END 
BR-79 4 0 3.184-4 END 
BR-81 4 0 3.116-4 END 
END COHP 
CYLINDRICAL END 
1 16.5 NOEXTERHOD 2 16.8 NOEXTERHOD END ZONE 
ROCKY FLATS U02(N03)2 SOLN 33.01 CH DlAM REFL 12 PLEXIGLASS RBFL 
READ PARAM NPG=6OO NUB=YES FDN=YES END PARAM 
READ GEOH 
CYLINDER 1 1 16.505 17.2 0 
CYLINDER 2 1 16.825 17.2 -.32 
CUBOID 0 1 105.2 -17.7 17.3 -105.6 122.58 -.32 
REFLECTOR 3 2 4R2.971 2R0 7 
REFLECTOR 4 2 5RO 2.971 7 
REFLECTOR 4 2 4R0 2.886 0 7 
END GEOM 
READ BIAS ID=500 2 8 END BIAS 
END DATA 
END 

C M 2 9  
=CSAS25 
ROCKY FLATS UOZ(NO3)Z SOLN 67.28 G U/L ~ ~ ~ ~ 

27GROUPNDF4 MULTIREGION 
SOLNU02(N03)2 1 67.28 -128 1 293 92234 1.022 92235 93.172 92236 .a34 
92238 5.372 END .~~~ 
AL 2 1 END 
RFCONCRETE 3 1 END 
END COHP ~~ ~ 

CYLINDRICAL END 
1 10.5 NOEXTERHOD 2 10.9 NOEXTERJlOD END ZONE 
ROCKY FLATS UO2(N03)2 SOLN 21.12 CM D l M  4x4 ARRAY CONC REFL 
READ PARAH NPG=6OO NUB=YES FDN=YES END PARAH 
READ GEOM 
CYLINDER 1 1 10.56 27.15 0 
CYLINDER 2 1 10.96 27.15 --32 
CUBOID 0 1 4315.24 121.58 -.32 
CORE 0 1 2R-60.96 -.32 
REFLECTOR 3 2 4R5.14 2RO 5 
REFLECTOR 0 1 4R0 2R1.25 1 
REFLECTOR 3 2 4RO 2R5.14 5 
END GEOM 
READ ARRAY NUX=@ NUY=4 NUG=1 END ARRAY 
READ BIAS ID=301 2 6 END BIAS 
END DATA 
END 



Table A.4 (continued) 

CAA30 
=CSAS25 
ROCKY FLATS U02(N03)2 SOLN 364.11 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNUOZ(N03)Z 1 364.11 .584 1 293 92234 1.022 92235 93.172 92236 .a34 
92238 5.372 END 
AL 2 1 END 
RFCONCRETE 3 1 END 
END COMP 
CYLINDRICAL END 
1 10.5 NOEXTERMOD 2 10.9 NOEXTERMOD END ZONE 
ROCKY FLATS UOZ(NO3 )2 SOLN 21.12 CM D1AM 4x4 ARRAY CONC REPL C2 
READ PARAM NPG=600 NUB=YES FDN=YES END PARAM 
READ GEOM 
CYLINDER 1 1 10.56 17.13 0 
CYLINDER 2 1 10.96 17.13 -.32 
CUBOID 0 1 4115.24 121.58 -.32 
CORE 0 1 231-60.96 -.32 
REFLECTOR 3 2 4R5.14 2RO 5 
REFLECTOR 0 1 4RO 2R1.25 1 
REFLECTOR 3 2 4RO 215.14 5 
END GEOM 
READ ARRAY NUX=4 NUY=4 NUZ=l END ARRAY 
READ BIAS ID=301 2 6 END BIAS 
END DATA 
END 

CAA3 1 
=CSAS25 
ROCKY FLATS U02(N03)2 SOLN 83.49 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNUOZ(N03)2 1 83.49 .151 1 293 92234 1.022 92235 93.172 92236 .434 
92238 5.372 END 
AL 2 1 END 
RFCONCRETE 3 1 END 
END COMP 
CYLINDRICAL END 
1 8 NOEXTERMOD 2 8.3 NOEXTERMOD END ZONE 
ROCKY FLATS U02(N03)2 SOLN 16.12 CM D1AM 4x4 ARRAY CONC REPL C3 
READ PARAM NPG=600 NUB=YES FDN=YES END PARAM 
READ GEOM 
CYLINDER 1 1 8.06 51.21 0 
CYLINDER 2 1 8.38 51.21 -.32 
CUBOID 0 1 4P15.24 121.58 -.32 
CORE 0 1 2R-60.96 -.32 
REFLECTOR 3 2 4R5.14 2RO 5 
REFLECTOR 0 1 4RO 2R1.25 1 
REPLECTOR 3 2 4RO 2R5.14 5 
END GEOM 
READ ARRAY NUX=4 NUY=4 NUZ=1 END ARRAY 
READ BIAS ID=301 2 6 END BIAS 
END DATA 
END 

CAA32 
=CSAS25 
ROCKY FLATS U02(N03)2 SOLN 359.55 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNUOZ(NO3)Z 1 359.55 . 5 7 8  1 293 92234 1.022 92235 93.172 92236 .434 
92238 5.372 END 
AL 2 1 END 
RFCONCRETE 3 1 END 
END COMP 
CYLINDRICAL END 
1 8 NOEXTERMOD 2 8 . 3  NOEXTERMOD END ZONE 
ROCKY FLATS U02(N03)2 SOLN 16.12 CM D1AM 4x4 ARRAY CONC REFL C4 
READ PARAM NPG=600 NUB=YES FDN=YES END PARAM 
READ GEOM 
CYLINDER 1 1 8.06 31.82 0 
CYLINDER 2 1 8.38 31.82 -.32 
CUBOID 0 1 4915.24 121.58 -.32 
CORE 0 1 21-60.96 -.32 
REPLECTOR 3 2 4R5.14 ZRO 5 
REFLECTOR 0 1 4RO 2R1.25 1 
REFLECTOR 3 2 4R0 2R5.14 5 
END GEOM 
READ ARRAY NUX=4 NUY=U NUZ=1 END ARRAY 
READ BIAS ID=301 2 6 END BIAS 
END DATA 
END 

CAA33 
=CSAS25 
ROCKY FLATS U02(N03)2 SOLN 76.09 G U/L 
27GROUPNDF4 MULTIREGION - 
SOLNUOZ(N03)Z 1 76.09 .137 1 293 92234 1.022 92235 93.172 92236 .434 g 
92238 5.372 END 
AL 2 1 END 
RFCONCRETE 3 1 END 
END COMP 
CYLINDRICAL END 
1 10.5 NOEXTERMOD 2 10.9 NOEXTERMOD END ZONE 
ROCKY FLATS U02(N03)2 SOLN 21.12 CM DlAM 2x2 ARRAY CONC REFL C5 
READ PARAM NPG=600 NUB=YES FDN=YES END PARAM 
READ GEOM 
UNIT 1 
CYLINDER 1 1 10.56 62.34 0 
CYLINDER 2 1 10.96 62.34 -.32 
CUBOID 0 1 4115.24 121.58 -.32 
UNIT 2 
CUBOID 0 1 4315.24 121.58 -.32 
CORE 0 1 2R-60.96 -.32 
REFLECTOR 3 2 4R5.14 2RO 5 
REPLECTOR 0 1 4R0 2R1.25 1 
REPLECTOR 3 2 4RO 2R5.14 5 
END GEOM 
READ ARRAY NUX=4 NUY=4 NUZ=l 
FILL 5R2 2R1 2R2 ZR1 5R2 END FILL 
END ARRAY 
READ BIAS ID=301 2 6 END BIAS 
END DATA 
END 

? 



Table A.4 (continued) 

C M 3 4  
=CSAS25 
ROCKY FLATS U02(N03)2 SOLN 364.11 G U/L 
2 7 GROUPNDF 4 
SOLNUOZ(NO3)Z 1 364.11 -584 1 293 92234 1.022 92235 93.172 92236 
92238 5.372 END 

MULT IREGI ON 

AL 2 1 END 
RTCONCRETE 3 1 END 
END COUP 
CYLINDRICAL END 
1 10.5 NOEXTBRNOD 2 10.9 NOEXTERNOD END SONE 
ROCKY TLATS UO2(NO3)2 SOLN 21.12 CM D l M  2x2 ARRAY CONC REFL C6 
READ PARAM NPG=6OO NUB=YES TDN=YES END PARAM 
READ GEOM 
UNIT 1 
CYLINDER 1 1 10.56 31.11 0 
CYLINDER 2 1 10.96 31.11 -.32 
CUBOID 0 1 4315.24 121.58 -.32 
UNIT 2 
CUBOID 0 1 4315.24 121.58 -.32 
CORE 0 1 2R-60.96 -.32 
REFLECTOR 3 2 435.14 2R0 5 
RETLECTOR 0 1 4RO 2R1.25 1 
REFLECTOR 3 2 4RO 2R5.14 5 
END GEOI 
READ ARRAY NUX=4 NUY=4 NUZ=1 
FILL 5R2 2R1 2R2 2R1 5R2 END TILL 
END ARRAY 
READ BIAS ID=301 2 6 END BIAS 
END DATA 
END 

C M 3  6 
=CSAS25 
ROCKY FLATS UOZ(NO3)Z SOLN 359.55 G U/L 
27GROUPNDFQ IULTIREGION 
SOLNUOZ(N03)2 1 359.55 .578 1 293 92234 1.022 92235 93.172 92236 .a34 

AL 2 1 END 
RTCONCRETE 3 1 END 
END COMP 
CYLINDRICAL END 
1 8 NOEXTERNOD 2 8.3 NOEXTERMOD END ZONE 
ROCKY FLATS UOZ(N03)Z SOLN 16.12 CI D 1 M  2x4 ARRAY CONC REFL C0 
READ PARAU NPG=600 NUB=YES FDN=YES END PARAM 
READ GEOI 
UNIT 1 
CYLINDER 1 1 8 . 0 6  51.45 0 
CYLINDER 2 1 8.38 51.45 -.32 
CUBOID 0 1 4315.24 121.58 -.32 
UNIT 2 
CUBOID 0 1 QP15.24 121.58 -.32 
CORE 0 1 2R-60.96 -.32 
RETLECTOR 3 2 4R5.14 ZRO 5 
REFLECTOR 0 1 4RO 2Rl.25 1 
REFLECTOR 3 2 4RO 2R5.14 5 
END GEOI 
RBAD ARRAY NUX=@ NUY=4 NUZ=l 
FILL 2R1 2R2 394 END FILL 
END ARRAY 
READ BIAS ID=3Ol 2 6 END BIAS 
END DATA 
END 

-434 92238 5.372 END 

C M 3 5  
=CSAS25 
ROCKY FLATS UO2(N03)2 SOLN 359.55 G U/L 
27GROUPNDF4 HULTIREGION 
SOLNU02(N03)2 1 359.55 .578 1 293 92234 1.022 92235 93.172 92236 .43Q 
92238 5.372 END 
AL 2 1 END 
RFCONCRETE 3 1 END 
END COMP 
CYLINDRICAL END 
1 8 NOEXTERNOD 2 8.3 NOEXTERMOD END ZONE 
ROCKY FLATS U02(N03)2 SOLN 16.12 CM D 1 M  2x2 ARRAY CONC REFL C7 
READ PARAU NPG=600 NUB=YES IDN=YES END PARUI 
READ GEOI 
UNIT 1 
CYLINDER 1 1 8 . 0 6  1 0 4 . 0 4  0 
CYLINDER 2 1 8.38 104.04 -.32 
CUBOID 0 1 4P15.24 121.58 -.32 
UNIT 2 
CUBOID 0 1 4315.24 121.58 -.32 
CORE 0 1 2R-60.96 -.32 
REFLECTOR 3 2 9R5.14 ZRO 5 
REFLECTOR 0 1 4RO 2R1.25 1 
REFLECTOR 3 2 4RO 285.14 5 
END GEOM 
READ ARRAY NUX=4 NUY=4 NUZ=l 
FILL OR2 2R1 2R2 2R1 2R2 BND FILL 
END ARRAY 
READ BIAS ID=301 2 6 END BIAS 
END DATA _.." 

C M 3  7 
=CSAS25 
ROCKY TLATS U02(N03)2 SOLN 60.32 G U/L 
27GROUPNDFQ MULTIREGION 
SOLNUOZ(N03)Z 1 60.32 .113 1 293 92234 1.022 92235 93.172 922p6 .434 
92238 5.372 END 
AL 2 1 END 
PLEXIGLASS 3 1 END 
W 4 0 5.5169-2 END 
C 4 0 3.3967-2 END 
0 4 0 1.4231-2 END 
P 4 0 3.8500-4 END 
CL 4 0 3.5610-4 END 
BR-79 4 0 3.184-4 END 
BR-81 4 0 3.116-4 END 
END COUP 
CYLINDRICAL END 
1 10.5 NOEXTERNOD 2 10.9 NOEXTERNOD END ZONE 
ROCKY FLATS UOZ(N03)Z SOLN 21.12 CM D 1 M  4x4 ARRAY PLEXIGLASS RETL P1 
READ P A R M  NPG=COO NUB=YES FDN=YES END PARN4 
READ GEOM 
CYLINDER 1 1 10.56 31.76 0 
CYLINDER 2 1 10.96 31.76 -.32 
CUBOID 0 1 4P15.24 122.58 -.32 
CORE 0 1 2R-60.96 -.32 
REFLECTOR 0 1 4R.49 2R0 1 
REFLECTOR 3 2 412.971 2RO 7 
REFLECTOR 4 2 5RO 2.971 7 
REFLECTOR Q 2 4RO 2.886 0 7 
END GEOM 
READ ARRAY N U X 4  NUY=4 NUI=1 

? 
s c 

=nu END ARRAY 
READ BIAS ID=500 2 8 END BIAS 
END DATA 
END 



Table A.4 (continued) 

CAA3 8 
=CSAS25 
ROCKY FLATS UOZ(N03)Z SOLN 355.94 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNU02(N03)2 1 355.94 .494 1 293 92234 1.022 92235 93.172 92236 .434 
92238 5.372 END 
AL 2 1 END 
PLEXIGLASS 3 1 END 
H 4 0 5.5169-2 END 
C 4 0 3.3967-2 END 
0 4 0 1.4231-2 END 
P 4 0 3.8500-4 END 
CL 4 0 3.5610-4 END 
BR-79 4 0 3.184-4 END 
BR-81 4 0 3.116-4 END 
END COMP 
CYLINDRICAL END 
1 10.5 NOEXTERMOD 2 10.9 NOEXTERMOD END ZONE 
ROCKY FLATS U02(N03)2 SOLN 21.12 CM DlAM 4x4 ARRAY PLEXIGLASS REFL P2 
READ PARAM NPG=600 NUB=YES FDN=YES END PARAM 
READ GEOM 
CYLINDER 1 1 10.56 18.82 0 
CYLINDER 2 1 10.96 18.82 -.32 
CUBOID 0 1 4315.24 122.58 -.32 
CORE 0 1 2R-60.96 -.32 
REPLECTOR 0 1 4R.49 2RO 1 
REPLECTOR 3 2 4R2.971 2RO 7 
REFLECTOR 4 2 5RO 2.971 7 
REFLECTOR 4 2 4RO 2.886 0 7 
END GEOM 
READ ARRAY NUX=4 NUY=4 NUZ=l 
END ARRAY 
READ BIAS ID=500 2 8 END BIAS 
END DATA 
END 

CAA39 
=CSAS25 
ROCKY FLATS U02(N03)2 SOLN 60.32 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNUOZ(N03)Z 
92238 5.372 END 
AL 2 1 END 

1 60.32-.113 1 293 92234 1.022 92235 93.172 92236 .434 

PLEXIGLASS 3 1 END 
H 4 0 5.5169-2 END 
C 4 0 3.3967-2 END 
0 4 0 1.4231-2 END 
P 4 0 3.8500-4 END 
CL 4 0 3.5610-4 END 
BR-79 4 0 3.184-4 END 
BR-81 4 0 3.116-4 END 
END COMP 
CYLINDRICAL END 
1 8 NOEXTERMOD 2 8.3 NOEXTERMOD END GONE ~ ~- - 
ROCKY FLATS U02(N03)2 SOLN 16.12 CM DlAM 4x4 ARRAY PLEXIGLASS REFL P3 
READ PARAM NPG=6OO NUB=YES FDN=YES END PARAM 
READ GEOM 
CYLINDER 1 1 8.06 78.40 0 
CYLINDER 2 1 8.38 78.40 -.32 
CUBOID 0 1 4P15.24 122.58 -.32 
CORE 0 1 211-60.96 -.32 

REFLECTOR 0 1 4R.49 2RO 1 
REFLECTOR 3 2 4R2.971 2RO 7 
REFLECTOR 4 2 5RO 2.971 7 
REFLECTOR 4 2 4RO 2.886 0 7 
END GEOM 
READ ARRAY NUX=& NUY=4 NUZ=1 
END ARRAY 
READ BIAS ID=500 2 8 END BIAS 
END DATA 
END 

CAA4 0 
=CSAS 2 5 
ROCKY FLATS U02(N03)2 SOLN 355.94 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNUOZ(N03)Z 1 355.94 .494 1 293 92234 1.022 92235 93.172 92236 .434 
92238 5.372 END 
AL 2 1 END 
PLEXIGLASS 3 1 END 
H 4 0 5.5169-2 END 
C 4 0 3.3967-2 END 
0 4 0 1.4231-2 END 
P 4 0 3.8500-4 END 
CL 4 0 3.5610-4 END 
BR-79 4 0 3.184-4 END 
BR-81 4 0 3.116-4 END 
END COMP 
CYLINDRICAL END 
1 8 NOEXTERMOD 2 8.3 NOEXTERMOD END ZONE 
ROCKY FLATS U02(N03)2 SOLN 16.12 CM DlAM 4x4 ARRAY PLEXIGLASS REFL P4 
READ PARAM NPG=600 NUB=YES FDN=YES END PARAM 

CYLINDER 1 1 8.06 35.56 0 
CYLINDER 2 1 8.38 35.56 -.32 
CUBOID 0 1 4P15.24 122.58 -.32 
CORE 0 1 2R-60.96 -.32 
REFLECTOR 0 1 4R.49 2RO 1 
REFLECTOR 3 2 4R2.971 2RO 7 
REFLECTOR 4 2 5RO 2.971 7 
REFLECTOR 4 2 4R0 2.886 0 7 
END GEOM 
READ ARRAY NUX=4 NUY=4 NUZ=1 
END ARRAY 
READ BIAS ID=500 2 8 END BIAS 
END DATA 
END 

? 
READ GEOM a 

e 

cAA4 1 
=CSAS25 
ROCKY FLATS U02(N03)2 SOLN 60.32 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNUOZ(N03)Z 1 60.32 .113 1 293 92234 1.022 92235 93.172 92236 .434 
92238 5.372 END 
AL 2 1 END 
PLEXIGLASS 3 1 END 
H 4 0 5.5169-2 END . 
C 4 0 3.3967-2 END 
0 4 0 1.4231-2 END 
P 4 0 3.8500-4 END 
CL 4 0 3.5610-4 END 
BR-79 4 0 3.184-4 END 
BR-81 4 0 3.116-4 END 



Table A.4 (continued) 

END COUP 
CYLINDRICAL END 
1 10.5 NOEXTERUOD 2 10.9 NOEXTERUOD END ZONE 
ROCKY FLATS U02(N03)2 SOLN 21.12 CU DlAU 2x2 ARRAY PLEXIGLASS REFL P5 
READ PARAU NPG=COO NUB=YES FDN=YES END PARAU 
READ GEOU 
UNIT 1 
CYLINDER 1 1 10.56 102.29 0 
CYLINDER 2 1 10.96 102.29 -.32 
CUBOID 0 1 4315.24 122.58 -.32 
UNIT 2 
CUBOID 0 1 4P15.24 122.58 -.32 
CORE 0 1 2R-60.96 -.32 
REFLECTOR 0 1 4R.49 2R0 1 
REFLECTOR 3 2 4R2.971 2R0 7 
REFLECTOR 4 2 5RO 2.971 7 
REFLECTOR 4 2 4RO 2.886 0 7 
END GEOU 
READ ARRAY NUX=& NUY=4 NUZ=l 
FILL 5R2 2R1 2R2 2R1 5R2 END FILL 
END ARRAY 
READ BIAS ID=500 2 8 END BIAS 
END DATA 
END 

CAA42 
=CSAS25 
ROCKY FLATS U02(N03)2 SOLN 355.94 G U/L 
27GROUPNDF4 UULTIREGION 
SOLNU02(N03)2 1 355.94 .494 1 293 92234 1.022 92235 93.172 92236 .43@ 
92238 5.372 END 
AL 2 1 END 
PLEXIGLASS 3 1 END 
H 4 0 5.5169-2 END 
C 4 0 3.3967-2 END 
0 4 0 1.4231-2 END 
P 4 0 3.8500-4 END 
CL 4 0 3.5610-4 END 
BR-79 4 0 3.184-4 END 
BR-81 4 0 3.116-4 END 
END COUP 
CYLINDRICAL END 
1 10.5 NOEXTERUOD 2 10.9 NOEXTERUOD END ZONE 
ROCKY FLATS U02lN03)2 SOLN 21.12 CU DlAU 2x2 ARRAY PLEXIGLASS REPL P6 
READ PARAU NPG=6OO NUB=YES FDNZYES END PARAU 
R E M  GEOU 
UNIT 1 
CYLINDER 1 1 10.56 33.20 0 
CYLINDER 2 1 10.96 33.20 -.32 
CUBOID 0 1 4315.24 122.58 -.32 
UNIT 2 
CUBOID 0 1 4315.29 122.58 -.32 
CORE 0 1 2R-60.96 -.32 
REFLECTOR 0 1 4R.49 2RO 1 
REFLECTOR 3 2 482.971 2R0 7 
REFLECTOR 4 2 5R0 2.971 7 
REFLECTOR 4 - 2  4RO 2.886 0 7 
END GEOU 
READ ARRAY NUX=4 NUY=4 NUZ=1 
FILL 5R2 2R1 2R2 2R1 5R2 END FILL 
END ARRAY 

READ BIAS ID=500 2 8 END BIAS 
END DATA 
END 

cAA4 3 
=CSAS25 
ROCKY FLATS U02(N03)2 SOLN 355.94 G U/L 
27GROUPNDF4 UULTIREGION 
SOLNU02(N03)2 1 355.94 .494 1 293 92234 1.022 92235 93.172 92236 -434 
92238 5.372 END 
AL 2 1 END 
PLEXIGLASS 3 1 END 
H 4 0 5.5169-2 END 
C 4 0 3.3967-2 KND 
0 4 0 1.4231-2 END 
P 4 0 3.8500-4 END 
CL 4 0 3.5610-4 END 
BR-79 4 0 3.184-4 END 
BR-81 4 0 3.116-4 END 
END COUP 
CYLINDRICAL END 
1 8 NOEXTERUOD 2 8.3 NOEXTERUOD END ZONE 
ROCKY FLATS U02(N03)2 SOLN 16.12 CU DlAU 3x2 ARRAY PLEXIGLASS REFL P7 
READ PARAU NPG=COO NUB=YES FDN=YES END PARAU 
READ GEOU 
UNIT 1 
CYLINDER 1 1 8.06 89.78 0 
CYLINDSR 2 1 8.38 89.78 -.32 
CUBOID 0 1 4315.24 122.58 -.32 
UNIT 2 
CUBOID 0 1 4315.24 122.58 -.32 
CORE 0 1 2R-60.96 -.32 
RE 
RE 
RE 
RE 
EN 
RE 
PI 
El 
RE 
El 
El 

IPLECTOR 0 1 4R.49 2RO 1 
IPLECTOR 3 2 412.971 2R0 7 
IPLECTOR 4 2 5RO 2.971 7 
IFLECTOR 4 2 OR0 2.886 0 7 
ID GEOU 
:AD ARRAY NUX=4 NUY=4 NUZ=1 
:LL 4R2 3R1 2 3R1 5R2 END FILL 
ID ARRAY 
IAD BIAS ID=500 2 8 END BIAS 
ID DATA 
ID 

? 
c, 

0 
4 



Table A.5. Table 5 input data 

CAS0 1 
=CSAS25 
KENO-5 VALIDATION CASE A-1 
2 7@XOUPNDF4 HULTIREGION 
URANIUM 1 .9837 293 92235 93.8 92238 6.2 END 
END COHP 
SPHERICAL END 
1 8.73136 NOEXTERHOD END ZONE 
KENO-5 VALIDATION CASE A-1 
READ PARAM NPG=6OO FDN=YES NUB=YES END PARAM 
READ GEOH 
SPHERB 1 1 8.73136 
END GEOH 
END DATA 
END 

CAS 0 2 
=CSAS25 
KENO-5 VALIDATION CASE A-10 
27GROUPNDF4 HULTIREGION 
URANIUM 1 .9866 293 92235 97.67 92238 2.33 END 
H20 2 END 
PLEXIGLASS 3 END 
END COHP 
SPHERICAL END 
1 6.55 ONEEXTERMOD 2 12.7 NOEXTERMOD END ZONE 
KENO-5 VALIDATION CASE A-10 
READ PARAM TME=60 NPG=COO FDN=YES NUB=YES END P A R M  
READ GEOM 
BOX TYPE 1 
SPHERB 1 1 6.5537 
CUBOID 2 1 12.7 -12.7 12.7 -12.7 6.5537 -6.5537 
BOX TYPE 2 
CYLINDER 2 1 4.1275 1.27 -1.27 
CYLINDER 3 1 12.7 1.27 -1.27 
CUBOID 2 1 12.7 -12.7 12.7 -12.7 1.27 -1.27 
CORE 0 1 -12.7 -12.7 -7.8237 
CYLINDER 2 1 30.48 24.3337 -39.5737 
END GEOM 
READ ARRAY NUX=l NUY=l NUZ=2 LOOP 
1 1 1 1  1 1 1  2 2 1  
2 1 1 1  1 1 1  1 1 1  
END ARRAY 
END DATA 
END 

CAS03 
=CSAS25 
KENO-5 VALIDATION CASE All 
27GROUPNDP4 HULTIREGION 
SOLNUOZ(N03)2 1 346.73 .542 1 293 92235 93.172 92238 6.828 END 
SS304 2 END 
END COHP 
CYLINDRICAL END 
1 13.96 ONEEXTERHOD 2 14.28 ONEEXTERHOD END ZONE 
KENO-5 VALIDATION CASE All 
READ PARAM NPG=600 PDN=YES NUB=YES END PARAM 
READ GEOH 
CYLINDER 1 1 13.96 14.465 -14.465 
CYLINDER 0 1 13.96 27.135 -14.465 
CYLINDER 2 1 14.28 27.135 -15.105 
END GBOH 
END DATA 
END 

CAS04 
=CSAS25 
KENO-5 VALIDATION CASE A-2 
27GROUPNDP4 HULTIREGION 
ARBHUHO 17.08 2 1 0 1 92000 90 42000 10 1 1 293 92235 93.2 92238 6.8 END 
END COHP 
CYLINDRICAL END 
1 7.62 NOEXTERHOD END ZONE 
KENO-5 VALIDATION CASE A-2 
READ PARAM NPG=6OO PDN=YES NUB=YES END PARAM 
READ GEOM 
CYLINDER 0 1 2.54 9.87 -9.87 
CYLINDER 1 1 10.16 9.87 -9.87 
CUBE 0 1 10.16 -10.16 
END GEOH 
END DATA 
END 

CAS05 
=CSAS 2 5 
KENO-5 VALIDATION CASE A-3 
27GROUPNDP4 HULTIREGION 
SOLNUOZFZ 1 19.992 0 1 293 92235 93.2 92238 6.8 END 
AL 2 END 
END COHP 
SPHERICAL END 
1 34.6 ONEEXTERHOD 2 34.92 NOEXTERHOD END ZONE 
KENO-5 VALIDATION CASE A-3 
READ PARAM NPG=6OO PDN=YES NUB=YES END P A R M  
READ GEOH 
SPHERE 1 1 34.6 
SPHERE 2 1 34.92 
CUBE 0 1 35.0 - 3 5 . 0  
END GEOH 
END DATA 
END 

CAS 0 6 
=CSAS25 
KENO-5 VALIDATION CASE A-4 
27GROUPNDF4 HULTIREGION 
SOLNU02(N03)2 1 20.15 .139 1 293 92235 93.18 92238 6.82 END 
AL 2 END 
END COHP 
SPHERICAL END 
1 34.6 ONEEXTERHOD 2 34.92 NOEXTERHOD END ZONE 
KENO-5 VALIDATION CASE A-4 
READ PARAM NPG=6OO FDN=YES NUB=YES END PARAM 
READ GEOH 
SPHERE 1 1 34.6 
SPHERE 2 1 34.92 
CUBE 0 1 35.0 - 3 5 . 0  
END GEOH 
END DATA 
END 



Table AS (continued) 

CAS 0 7 
=CSAS25 
KENO-5 VALIDATION CASK A-5 
27GROUPND14 MULTIRKGION 
URANIUM 1 .9848 283 92235 93.5 92238 6.5 KND 
820 2KND 
KND COUP 
SPHKRICAL KND 
1 12.7 ONKKXTKRUOD 2 31. NOMTKRUOD END LONK 
KKNO-5 VALIDATION CASK A-5 
R M D  PARAM TME=60 NPG=600 FDN=YKS N U k Y K S  END P- 
READ GKOM 
HMISPHKRK 2 1 12.7 
HMISPHKRK 1 1 15.24 
CUBOID 2 1 31.00 -31.00 31.00 -31.00 31.00 -16. 
KND GBOM 
KND DATA 
KND 

CAS08 
=CSAS25 
KKNO-5 VALIDATION CASK A-6 
27GROUPND14 MULTIRKGION 
C 1 .7522 KND 
URANIUM 2 .9848 293 92235 93.2 92238 6.8 KND 
KND COUP 
CYLINDRICAL END 
1 8.89 NOKXTKRUOD 2 13.97 TWOEXTKRUOD 1 31.75 NOKXTKRUOD END LON1 
KENO-5 VALIDATION CASK A-6 
R W  QARAU NPG=600 1DN=YKS NUB=YKS KND PARAM 
READ GKOM 
CYLINDKR 1 1 8.89 3.425 -3 .425  
CYLINDKR 2 1 11.43 3.425 -3.425 
CYLINDKR 1 1 11.43 3.495 -3.425 
CYLINDKR 2 1 13.97 3.495 -3.425 
CYLINDKR 1 1 31.75 21.275 -21.205 
CUBK 0 1 32.0 -32.0 
KND GBOM 
END DATA 
BND 

CAS09 
=CSAS25 
KKNO-5 VALIDATION CASK A-7 
27GROUPNDF4 UULTIRKGION 
URANIUM 1 .9848 293 92235 94 92238 6 KND 
URANIUM 2 END 
END COUP -~ ~ . 
SLAB END 
1 7.62 NOKXTKRUOD 2 52.02 NOEXTKRMOD END LONK 
KENO-5 VALIDATION CASK A-7 
R M D  PARAM NPG=600 FDN=YKS NUB=YKS KND PARAM 
RKAD GKOM 
CUBOID 1 1 3.81 -3.81 4.445 - 4 . 4 4 5  7.62 -7.62 
CUBOID 2 1 26.01 -26.01 26.645 -26.645 29.82 -29.82 
CUBS 0 1 30.0 -30.0 _ _ - ~  
END GKOM 
KND DATA 
KND 

CAS1 0 
=CSAS25 
KENO-5 VALIDATION CASK A-8 
27GROUPND14 MULTIRKGION 
ARBMOIL .88 3 0 0 0 6012 86 .82  1001 13.16 16032 .02 1 KND 
URANIUM 2 .9528 293 92235 93.1 92238 6.9 K N D  
ARBMPJKL .024 2 0 0 0 6012 85 1001 15 2 KND 
KND COUP 
SPHKRICAL KND 
1 6.679 IOKXTKRUOD 2 25.5 TWOKXTKRUOD 1 40.5 NOKXTKRUOD KND LONK 
KKNO-5 VALIDATION CASK A-8 
READ PARAM TMK=60 NPG=600 ?DN=YKS NLJB=YKS END PARAM 
READ GKOM 
HMISPHKRK 1 1 6.679 
HMISPHKRK 2 1 10.5254 
SPBKRK 1 1 40.5254 
CUBK 0 1 42 .0  -42.0 
KND GKOM 
KND DATA 
SND 

LSll 
:SAS25 
!NO-5 VALIDATION CASK A-9 
'GROUPNO14 MULTIRKGION 
IBMOIL .88 3 0 0 0 6012 86.82 1001 13.16 16032 .02 1 KND 
M I U M  2 .9528 293 92235 93.1 92238 6.9 KND 
LBMPJKL .024 2 0 0 0 6012 85 1001 15 2 KND 
LRBONSTEKL 3 KND 
ID COUP 

SPHERICAL KND 
2 8 .2  ONKKXTKRUOD 1 40.5 NOKXTKRUOD KND LONK 
KKNO-5 VALIDATION CASK A-9 
RKAD PARAM 
TMK=60 NPG=600 1DN=YES NUB=YKS KND PARAU 
RKAD GKOM 
BMISPHKRK 3 1 6.012 
HMISPHSRK 2 1 10.488 
SPHKRK 1 1 40.488 
CUBK 0 1 41.0 -41.0 
END GKOM 
KND DATA 
KND 

CAS1 2 
=CSAS25 
KKNO-5 VALIDATION CASK 8-1 
27GROUPND14 MULTIRKGION 
URANIUM 1 .9848 293 92235 93.2 92238 6.8 K N D  
KID COUP 
CYLINDRICAL END 
1 8.89 NOEXTERMOD END LONK 
KKNO-5 VALIDATION CASK 8-1 
READ PARAU NPG=600 ?DN=YKS NUB=YKS END PARAW 
RKAD GEOM 
CYLINDKR 1 1 8.89 10.1092 0. ORIGIN -5.08 0. 
CYLINDKR 0 1 13.97 10.1092 0. 
CYLINDKR 1 1 19.05 10.1092 0. 
KND GKOM 
KND DATA 
KND 

? 
c 
0 
\o 



Table A S  (continued) 

CASl 3 
=CSAS25 
KENO-5 VALIDATION CASE B-10 
27GROUPNDP4 MULTIREGION 
SOLNUO2(N03)2 1 63.3 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
END COMP 
CYLINDRICAL END 
1 9.52 ONEEXTERMOD 2 10.16 NOEXTERMOD END ZONE 
KENO-5 VALIDATION CASE B-10 
READ PARAM NPG=BOO PDN=YES NUB=YES END PARAn 
READ GEOM 
BOX TYPE 1 
CYLINDER 1 1 9.52 8.7804 -8.1804 
CYLINDER 0 1 9.52 8.9895 -8.7809 
CYLINDER 2 1 10.16 9.6295 -9.4209 
CUBOID 0 1 11.282 -11.282 11.282 -11.282 10.7173 -11.7173 
END GEOM 
READ ARRAY NUX=) NUY=3 NUZ=3 END ARRAY 
READ START NST=1 END START 
END DATA 
END 

CASl 4 
=CS AS 2 5 
KENO-5 VALIDATION CASE 8-11 
27GROUPNDF4 MULTIREGION 
SOLNUOZ(N03)2 1 505 0 1 293 92235 93.2 92238 6.8 END 
PLEXIGLASS 2 1 END 
55304 3 END 
END COMP 
CYLINDRICAL END 
1 6.8 NOEXTERMOD 2 7.08 NOEXTERUOD END ZONE 
KENO-5 VALIDATION CASE 8-11 
READ PARAM NPG=6OO PDN=YES NUB=YES END PARAM 
READ GEOM 
BOX TYPE 1 
CYLINDER 1 1 6.8 1.76 -1.76 
CYLINDER 3 1 7.08 1.76 -2.04 
CUBOID 1 1 15.0875 -15.0875 15.0875 -15.0875 1.76 -2.04 
BOX TYPE 2 
CYLINDER 1 1 6.8 30.5 -30.5 
CYLINDER 0 1 6.8 96.7 -30.5 
CYLINDER 3 1 7.08 96.7 -30.5 
CUBOID 0 1 15.0875 -15.0875 15.0875 -15.0875 125.7 -30.5 
CORE 0 1 -60.35 -60.35 -80.0 
REFLECTOR 3 1 5Z .635 1 
CUBOID 2 1 70.55 -70.55 70.55 -70.55 90.2 -90.835 
CUBE 0 1 95.0 -95.0 
END GEOM 
READ ARRAY NUX=4 NUY=4 NUZ=2 LOOP 
1 1 4 1  1 4 1  1 1 1  2 1 4 1  1 4 1  2 2 1  
END LOOP END ARRAY 
END DATA 
END 

CASl 5 
=CSAS25 
KENO-5 VALIDATION CASE 8-12 
27GROUPNDF4 MULTIREGION 
URANIUM 1 .9829 293 92235 93.2 92238 6.8 END 
C 2 -8296 END 
POLYETHYLENE 3 1 END 
END COMP 
CYLINDRICAL END 
1 5.747 ONEEXTERMOD 2 10.92 NOEXTERMOD END ZONE 
KENO-5 VALIDATION CASE B-12 
RSAD PARAM TME=60 NPG=BOO FDN=YES NUB=YES END PARAn 
READ GEOM 
BOX TYPE 1 
CYLINDER 1 1 5.747 3.9699 -4.1071 
CYLINDER 0 1 5.777 4.1071 -4.1071 
CUBOID 2 1 10.9195 -10.9195 10.9195 -10.3195 7.8755 -7.8755 
CUBOID 0 1 15.047 -15.047 15.047 -15.047 12.0035 -12.0035 
CORE 0 1 -30.094 -30.094 -24.007 
CUBOID 3 1 45.344 -45.344 45.344 -45.344 39.247 -39.247 
CUBE 0 1 46.0 -46.0 
END GEOM 
READ ARRAY NUX=2 NUY=2 NUZ=2 END ARRAY 
END DATA 
END 

CAS 1 6 
=CSAS25 
KENO-5 VALIDATION CASE B-13 
27GROUPNDF4 MULTIREGION 
SOLNU02(N03)2 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
END COMP 
CYLINDRICAL END 
1 9.52 ONEEXTERUOD 2 10.16 NOEXTERMOD END ZONE 
KENO-5 VALIDATION CASE B-13 
READ PARAH NPG=6OO FDN=YES NUB=YES END PARAH 
READ GEOM 
CYLINDER 1 1 9.52 8.7804 -8.7804 
CYLINDER 0 1 9.52 8.9896 -8.7804 
CYLINDER 2 1 10.16 9.6296 -9.4204 
CUBOID 0 1 15.495 -15.495 15.495 -15.495 14.9646 -14.7554 
END GBOM 
RBAD ARRAY NUX=4 NUY=4 NUZ=4 END ARRAY 
END DATA 
END 

? 
e 
L- 
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Table AS (continued) 

CAS1 7 
=CSAS25 
KKNO-5 VALIDATION CASE 8-14 
27GROUPNDF4 UULTIREGION 
SOLNUO2(N03)2 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLKXIGLASS 2 1 END 
PARAFFIN 3 END 
END COUP 
CYLINDRICAL END 
1 9.52 ONEEXTERMOD 2 10.16 NOEXTERMOD END ZONE 
KKNO-5 VALIDATION CASE B-14 
R E M  PARAM TIE=60 NPG=LOO FDN=YES NUB=YKS END PARAM 
READ GKOU 
CYLINDKR 1 1 9.52 8.7804 -8.7804 
CYLINDER 0 1 9.52 8.9896 -8.7804 
CYLINDER 2 1 10.16 9.6296 -9.4204 
CUBOID 0 1 18.425 -18.425 18.425 -18.425 17.8946 -17.6854 
CORE 0 1 -55.275 -55.275 -53.37 
CUBOID 3 1 70.515 -70.515 70.515 -70.515 68.61 -68.61 
END GKOU 
READ ARRAY NUX=3 NUY=3 NUZ=3 END ARRAY 
END DATA 
END 

CAS 1 8 
=CSAS25 
KENO-5 VALIDATION CASE B-15 
27GROUPNDF4 UULTIREGION 
SOLNU02(N03)2 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 

CYLINDRICAL END 
1 9.52 ONEEXTKRMOD 2 10.16 NOEXTERMOD END ZONK 
KENO-5 VALIDATION CASE 8-15 
READ PARAM TUE=60 NPG=600 FDN=YES NUB=YKS END PARAU 
READ GEOU 
CYLINDER 1 1 9.52 8.7804 -8.7804 
CYLINDER 0 1 9.52 8.9896 -8.7809 
CYLINDER 2 1 10.16 9.6296 -9.4204 
CUBOID 0 1 14.54 -14.54 14.54 -14.54 14.0036 -13.8004 
CORE 0 1 -43.62 -43.62 -41.715 
CUBOID 2 1 44.89 -44.89 44.89 -44.89 42.985 -42.985 
END GEOU 
R E M  ARRAY NUX=3 NUY=3 NUZ=3 END ARRAY 
END DATA 
END 

END conp 

CAS 1 9 
=CSAS25 
KENO-5 VALIDATION CASE 8-16 
27GROUPNDP4 UULTIRKGION 
SOLNU02(N03)2 1 450.8 .72 1 293 92235 93.1 92238 6.9 KND 
SS304 2 KND 
END COUP 
CYLINDRICAL END 
1 8.128 NOEXTERUOD 2 8.4074 NOEXTERMOD END ZONE 
KENO-5 VALIDATION CASE B-16 
READ PARAM NPG=COO PDN=YKS NUB=YES END PARAM 
RKAD GEOI 
BOX TYPE 1 
XCYLINDER 1 1 8.128 68.3006 -68.3006 
XCYLINDER 2 1 8.4074 68.58 -68.58 
CUBOID 0 1 68.58 -68.58 9.2075 -9.2075 14.999 -110.32 
BOX TYPE 2 
YCYLINDKR 1 1 8.128 68.3006 -68.3006 
YCYLINDER 2 1 8.4074 68.58 -68.58 
CUBOID 0 1 9.2075 -9.2075 68.58 -68.58 14.999 -110.32 
BOX TYPE 3 
XCYLINDER 1 1 8.128 68.3006 -68.3006 
XCYLINDER 2 1 8.4074 68.58 -68.58 
CUBOID 0 1 68.58 -68.58 9.2075 -9.2075 125.09 -14.999 
BOX TYPK 4 
YCYLINDKR 1 1 8.128 68.3006 -68.3006 
YCYLINDER 2 1 8.4074 68.58 -68.58 
CUBOID 0 1 9.2075 -9.2075 68.58 -68.58 125.09 -14.999 
BOX TYPE 5 
CUBOID 1 1 8.89 -8.89 8.89 -8.89 14.999 -110.00 
CUBOID 2 1 9.2075 -9.2075 9.2075 -9.2075 14.999 -110.32 
BOX TYPE 6 
CUBOID 1 1 8.89 -8.89 8.89 -8.89 125.09 -14.999 
CUBOID 2 1 9.2075 -9.2075 9.2075 -9.2075 125.09 -14.999 
BOX TYPE 7 
CUBOID 0 1 68.58 -68.58 68.58 -68.58 14.999 -110.32 
BOX TYPE 8 
CUBOID 0 1 68.58 -68.58 68.58 -68.58 125.09 -14.999 
KND GEOU 
RKAD ARRAY NUX=3 NUY=3 NUZ=2 LOOP 
1 1 3 2 2 2 1 1 1 1  2 2 2 1 1 3 2 1 1 1  3 1 3 2 2 2 1 2 2 1  
4 2 2 1 1 3 2 1 2 1  5 2 2 1 2 2 1 1 1 1  6 2 2 1 2 2 1 2 2 1  
7 1 3 2 1 3 2 T 1 1  8 1 3 2 1 3 2 2 2 1  
END LOOP END ARRAY 
END DATA 
END 



Table A.5 (continued) 

CAS 2 0 
=CSAS25 
KENO-5 VALIDATION CASE 8-17 ~~ 

27GROUPNDF4 MULTIRXGION 
SOLNUOZ(N03)Z 1 355.96 .494 1 293 92235 93.172 92238 6.828 END 
ARBMAL 2.737 9 0 0 1 12000 1 13027 97.35 14028 .6 22000 .03 
24000 .17 25055 .07 26000 .47 29000 .25 14028 -06 2 END 
PLEXIGLASS 3 1 END 
END COMP 
CYLINDRICAL END 
1 10.56 NOEXTERHOD 2 10.96 NOXXTERHOD END ZONE 
KENO-5 VALIDATION CASE B-17 
READ PARAM TME=60 NPG=600 FDN=YES NUB=YES END PARAM 
READ GEOM 
CYLINDER 1 1 10.56 9.41 -9'.41 
CYLINDER 0 1 10.56 109.63 -9.41 
CYLINDER 2 1 10.96 109.69 -9.73 
CUBOID 0 1 15.24 -15.24 15.24 -15.24 113.17 -9.73 
CORE 0 1 - 6 0 . 9 6  - 6 0 . 9 6  -61.45 
REFLECTOR 0 1 4R0.49 22 1 
CUBE 3 1 82.05 -82.05 
END GKOM 
READ ARRAY NUX=4 NUY=4 END ARRAY 
END DATA 
END 

CAS 2 1 
=CSAS25 
KENO-5 VALIDATION CASE 8-18 
27GROUPNDF4 MULTIREGION 
SOLNUOZ(N03)Z 1 364.11 .584 1 293 92235 93.172 92238 6.828 END 
ARBMAL 2.737 9 0 0 1 12000 1 13027 97.35 14028 .6 22000 .03 
24000 .17 25055 .07 26000 .47 29000 .25 14028 . 0 6  2 XND 
ARBMCONC 2.321 13 0 0 1 1001 .75 6012 5.55 7014 .01 8016 49.29 
11023 .42 12000 1.48 13027 2.06 14028 15.7 16032 .17 19039 .75 20040 22.95 
22000 . 0 5  26000 .82 3 END 
END COMP 
CYLINDRICAL END 
1 10.56 NOXXTXRMOD 2 10.96 NOXXTERMOD XND ZONX 
KENO-5 VALIDATION CASE B-18 
READ PARAM TME=60 NPG=COO IDN=YES NUB=YES END PARAM 
READ GXOM 
DOX TYPE 1 
CYLINDER 1 1 10.56 8.565 -8.565 
CYLINDER 0 1 10.56 110.535 -8.565 
CYLINDER 2 1 10.96 110.535 -8.885 
CUBOID 0 1 15.25 -15.15 15.25 -15.25 115.515 -8.885 
BOX TYPE 2 
CYLINDER 1 1 10.56 8.565 -8.565 
CYLINDER 0 1 10.56 110.535 -8.565 
CYLINDER 2 1 10.96 110.535 -8.885 
CUBOID 0 1 15.15 -15.25 15.25 -15.25 115.515 -8.885 
BOX TYPE 3 
CYLINDER 1 1 10.56 8.565 -8.565 
CYLINDER 0 1 10.56 110.535 -8.565 
CYLINDER 2 1 10.96 110.535 -8.885 
CUBOID 0 1 15.25 -15.25 15.25 -15.25 115.515 -8.885 
CORE 0 1 - 6 0 . 9  -61.0 -62.2 
REPLECTOR 0 1 2Z 2R.1 2E 1 
CUBOID 3 1 86.6 -86.6 86.8 -86.8 87.9 -87.9 
END GEOM 

READ ARRAY NUX=4 NUY=4 LOOP 
1 1 1 1 1 4 1 1 1 1  2 4 4 1 1 4 1 1 1 1  3 2 3 1 1 4 1 1 1 1  
END LOOP END ARRAY 
END DATA 
END 

CAS22 
=CSAS25 
KENO-5 VALIDATION CASE B-2 
27GROUPNDF4 MULTIREGION 
URANIUM 1 .9848 293 92235 93.2 92238 6.8 END 
END COMP 
CYLINDRICAL END 
1 8.89 NOEXTERMOD END ZONE 
KENO-5 VALIDATION CASE B-2 
READ PARAM NPG=600 FDN=YXS NUB=YES END PARAM 
READ GEOM 
CUBOID 1 1 0.3434 -12.4434 6.35 -6.35 6.49 -6.49 
CYLINDER 0 1 13.97 6.49 -6.49 
CYLINDER 1 1 19.05 6.49 -6.49 
CUBE 0 1 20.0 -20.0 
END GEOM 
END DATA 
END 

CAS23 
=CSAS25 
KENO-5 VALIDATION CASE E-3 
27GROUPNDFY MULTIREGION 
URANIUM 1 .98231 293 92235 93.2 92238 6.8 END 
END COMP 
CYLINDRICAL END 
1 4.55 NOEXTERMOD END ZONE 
KENO-5 VALIDATION CASE 8-3 
READ PARAM PLT=NO NPG=600 FDN=YES NUB=YES END PARAM 
READ GEOM 
UNIT 1 
CUBOID 1 1 2P6.3515 1.2685 -3.8115 13.377 13.058 
CUBOID 0 1 2P6.3515 6.3515 -3.8115 13.377 13.058 
CUBOID 1 1 296.3515 6.3515 -3.8115 13.377 11.155 
CUBOID 0 1 496.3515 13.377 11.155 
CUBOID 1 1 416.3515 13.377 0. 
UNIT 2 
CYLINDER 1 1 4.5555 12.918 0. 
UNIT 3 
CYLINDER 1 1 5.761 13.475 0. 
UNIT 4 
CYLINDER 1 1 4.5525 12.969 0. 
UNIT 5 
ARRAY 1 -4.573 -4.573 0. 
UNIT 6 
CYLINDER 1 1 4.5545 12.974 0. 
UNIT 7 
CYLINDER 1 1 5.7495 13.475 0. 
UNIT 8 
CYLINDER 1 1 4.5565 12.954 0. 
UNIT 9 
COM='CENTERPIECE' 
ARRAY 2 - 6 . 3 5  - 6 . 3 5  0. 
UNIT 10 
COM='BOTTOM OF UNIT 5 '  
CUBOID 1 1 233.81 8.13 -4.573 8.91 0 
CUBOID 0 1 234.573 8.13 -4.573 8.91 0 



Table A.5 (continued) 

UNIT 1 1  
COU='TOP OF 
CYLINDER 1 
CUBOID 0 
UNIT 12 
COU='BOTTOU 
CYLINDER 1 
CUBOID 0 
UNIT 13 

CUBOID 1 
UNIT 14 
COU='TOP OF 
HEUISPHERE 
CUBOID 0 
GLOBAL 
UNIT 15 
CUBOID 0 

con='uIDDLE 

UNIT 5 '  
1 4.573 4.319 0. 
1 2P4.573 8.13 -4.573 4.319 0. 

OF CENTERPIECE' 
1 5.757 2.690 0. ORIGIN -.593 -.593 
1 4P6.35 2.690 0. 

OF CENTERPIECE' 
1 436.35 5.718 0. 

CENTERPIECE' 
1 1 6.082 ORIGIN -.268 -268 0 
1 4P6.35 6.082 0. 

1 4P25.0 15.0 -2.0 
HOLE 1 0.0 -17.306 0.15 
HOLE 2 -12.051 -9.247 0.111 
HOLE 3 -16.196 1.845 0.174 

HOLE 5 0.0 15.400 0.29 
HOLE 6 9.727 10.803 0.134 
HOLE 7 16.224 1.419 0.140 
HOLE 8 11.931 -9.322 0.087 
HOLE 9 0.0 0.0 -1.755 
END GEOU 
READ ARRAY 
ARA=1 NUX=1 NUY=l NUZ=2 ?ILL 10 1 1  END FILL 
ARA=2 NUX=l NUY=1 NU2=3 FILL 12 13 14  END ?ILL 
END ARRAY 

XUL=-25 YUL=25 ZUL=0.5 XLR=25 YLR=-25 ZLR=.5 
U M = 1  VDN=-l NAX=l30 END 
XUL=-25 YUL=25 ZUL=2 XLR=25 YLR=-25 ZLR=2 END 
XUL=-25 YUL=25 ZUL=9.5 XLR=25 YLR=-25 ZLR=9.5 END 
XUL=-.593 YUL=-25 ZUL=15 XLR=-.593 YLR=25 ZLR=-2 
U M = O  V M = 1  VDN=O WDN=-1 NAX=130 END 
END PLOT 
END DATA 
END 

HOLE 4 -9.394 10.999 0.156 

READ PLOT TTL=*GROTESQUE* pIc=nIx 

CAS24 
=CSAS25 
KENO-5 VALIDATION CASE 6-4 
27GROUPNDrU UULTIREGION 
URANIUU 1 .9848 293 92235 93.2 92238 6.8 END 
SS304 2 END 
INCONEL 3 END 
END COUP 
CYLINDRICAL END 
2 .254 NOEXTERMOD 1 5.74 NOEXTERUOD END ZONE 
KENO-5 VALIDATION CASE 8-4 
READ PARAU NPG=COO FDN=YES NUB=YES PLT=UO END PARAU 
READ GEOU 
UNIT 1 

CYLINDER 2 1 .254 2P2.691 
UNIT 2 
COI='SS ROD C INCONEL SLEEVE' 
CYLINDER 2 1 .254 2P.987 
CYLINDER 3 1 .381 2P.987 
UNIT 3 
COU='A6 CYLINDER C SUPPORT RODS' 
CYLINDER 1 1 5.7405 232.691 
HOLE 1 -4.2735 2R0 
HOLE 1 4.2735 2R0 
CUBOID 0 1 437.7165 2P4.667 
HOLE 2 -4.2735 0 -3.679 
HOLE 2 -4.2735 0 3.679 
HOLE 2 4.2735 0 -3.679 
HOLE 2 4.2735 0 3.679 
END GEOU 
READ ARRAY 

END ARRAY 
READ PLOT TTL='A6 UNIT WITH SUPPORTS' PLT=NO 
XUL=O YUL=7.7165 ZUL=9.334 XLR=15.433 YLR=7.7165 ZLR=O 
U M = 1  WDN=-l N M = 1 2 5  END PLOT 
END DATA 
END 

con=*ss RODS IN FUEL' 

NUX=4 NUY=4 NUZ=4 FILL F3 END FILL 

CAS25 
=CSAS25 
KENO-5 VALIDATEON CASE B-5 
27GROUPNDFU UULTIREGION 
URANIUM 1 .9809 293 92235 93.2 92238 6.8 END 

CYLINDRICAL END 
1 4.56 NOEXTERMOD END GONE 
KENO-5 VALIDATION CASE 8-5 
READ PARAU NPG=COO FDN=YES NUB=YES END PARAU 
READ GEOU 
BOX TYPE 1 
CYLINDER 1 1 4.558 2.16 -2.16 
CYLINDER 0 1 5.747 2.16 -2.16 
CYLINDER 1 1 5.747 4.851 -4.851 
CUBOID 0 1 5.8554 -5.8554 5.8554 -5.8554 4.9771 -4.9771 
END GEOU 
READ ARRAY NUX=2 NUY=2 NUZ=2 END ARRAY 
END DATA 
END 

END conp 

? 
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Table A.5 (continued) 

CAS26 
=CSAS25 
KENO-5 VALIDATION CASE 8-6 
27GROUPNDF4 MULTIREGION 
URANIUM 1 .9809 293 92235 93.2 92238 6.8 END 
PARAFFIN 2 END 
END COMP 
CYLINDRICAL END 
1 4.56 NOEXTERMOD END ZONE 
KBNO-5 VALIDATION CASE 8-6 
READ PARAM TME=60 NPG=COO FDN=YES NUB=YES END PARAM 
RBAD GBOM 
BOX TYPE 1 
CYLINDER 1 1 4.558 8.641 -8.641 
CUBOID 0 1 9.7212 -9.7212 9.7212 -9.7212 13.8041 -13.8041 
CORE 0 1 -19.4424 -19.4424 -27.6082 
REFLECTOR 2 1 6R15.2 1 
END GEOM 
READ ARRAY NUX=2 NUY=2 NUZ=2 END ARRAY 
END DATA 
END 

CAS 2 7 
=CSAS25 
KENO-5 VALIDATION CASE E-7 
27GROUPNDQ4 MULTIREGION 
URANIUM 1 .9848 293 92235 93.2 92238 6 . 8  SND 
PARAFFIN 2 END 
END COMP 
CYLINDRICAL END 
1 4.558 NOEXTERMOD END ZONE 
KENO-5 VALIDATION CASE 8-7 
READ PARAM TME=60 NPG=COO PDN=YES NUB=YES END 
READ GEOM 
BOX TYPE 1 
CYLINDER 1 1 4.558 2.160 - 2 . 1 6 0  
CYLINDER 0 1 5.747 2.160 -2.160 
CYLINDER 1 1 5.747 4.851 -4.851 

PARAM 

CUBOID 0 1 9.2083 -9.2083 9.2083 -9.2083 8.2875 -8.2875 
CORE 0 1 - 1 8 . 4 1 6 6  -18.4166 -16.575 
REFLECTOR 2 1 6R15.2 1 
END GEOM 
READ ARRAY NUX=2 NUY=2 NUZ=P END ARRAY 
END DATA 
END 

CAS28 
=CSAS25 
KENO-5 VALIDATION CASE B-8 
27GROUPNDF4 MULTIREGION 
URANIUM 1 .9848 293 92235 
PLEXIGLASS 2 1 END 

93.2 92238 6.8 END 

END COMP 
CYLINDRICAL END 
1 5.753 NOEXTBRMOD END ZONE 
KENO-5 VALIDATION CASE E-8 
READ PARAM NPG=COO FDN=YES NUB=YES END PARAM 
READ GEOM 
BOX TYPE 1 
CYLINDER 1 1 5.753 5.3825 -5.3825 
CUBOID 0 1 7.68 -7.68 7.68 -7.68 7.33 -7.33 
CUBOID 2 1 8.95 -8.95 8.95 -8.95 8.6 - 8 . 6  
CUBOID 0 1 9.0599 -9.0599 9.0599 -9.0599 8.6975 -8.6975 
END GEOM 
READ ARRAY NUX=2 NUY=2 NUZ=2 END ARRAY 
END DATA 
END 

CAS29 
=CSAS25 
KENO-5 VALIDATION CASE B-9 
27GROUPNDQ4 MULTIREGION 
SOLNU02(N03)2 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
END COMP 
CYLINDRICAL END 
1 9.52 ONEEXTERMOD 2 10 .16  NOEXTERMOD END ZONE 
KENO-5 VALIDATION CASE B-9 
READ PARAM NPG=600 FDN=YES NUB=YES END PARAM 
READ GEOM 
BOX TYPE 1 
CYLINDER 1 1 9.52 8.7804 -8.7804 
CYLINDER 0 1 9.52 8.9896 -8.7804 
CYLINDER 2 1 10 .16  9.6296 -9.9204 
CUBOID 0 1 13.4 -13.4 13.4 -13.4 12.8696 -12.6604 
END GEOM 
RBAD ARRAY NUX=3 NUY=3 NUZ=3 END ARRAY 
END DATA 
END 

? 
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Table A S  (continued) 

CAS30 
=CSAS25 
93.2% U02F2 H/U-235=337 
27GROUPNDF4 UULTIREGION 
SOLNUO2F2 1 81.845 0 1 293 92235 93.2 
92238 6 . 8  END 
AL 2 1 END 
CARBONSTEEL 3 1 END 
PLEXIGLASS 4 1 END 
ARBUWOOD .640525 3 0 0 0 6012 44.435 1001 6.2639 8016 49.301 5 END 
RIG-CONCRETE 6 END 
END COUP 
SLAB END 
1 3.81 NOEXTERUOD 2 4.12 NOEXTERUOD END ZONE 
93.2% U02F2 3 IN AL SLAB 3XlX1 ARRAY 0 IN SEP ROOU 
READ PARAU NPG=COO FDN=YES NUB=YES END PARAU 
READ GEOU 
CUBOID 1 1 2P3.81 2360.325 25.50 0 
REFLECTOR 2 1 4R.318 0 .318 1 
CUBOID 0 1 234.128 2365. 150. -1. 
CORE 0 1 -12.384 - 6 5 .  -1. 
CYLINDER 0 1 142.8 212. -60 .  
CYLINDER 3 1 144.8 212. -62. 
CUBOID 0 1 275.5 -638.9 475. -744.2 588. -62. 
REFLECTOR 4 1 5RO .32 1 
REFLECTOR 5 1 5RO 1.27 1 
REFLECTOR 3 1 5R0 .64 1 
REFLECTOR 0 1 5RO 365 1 
REFLECTOR 6 2 6R3 10 
RWLECTOR 6 12 0 3 4RO 10 
END GEOU 
READ BIAS ID=301 2 21 END BIAS 
RUAD ARRAY NUX=3 NUY=1 NUZ=I END ARRAY 
END DATA 
END 

CAS31 
=CSAS25 
93.2% U02F2 H/U-235=337 
27GROUPNDF4 UULTIREGION 
SOLNU02F2 1 81.845 0 1 293 92235 93.2 
92238 6 .8  END 
AL 2 1 END 
H20 3 1 END 
END COUP 
SLAB END 
1 3.81 ONEXTERUOD 2 4.12 NOEXTERUOD 3 22.12 NOEXTERUOD END ZONE 
93.2% U02P2 3 IN AL SLAB 3XlX1 ARRAY 0 IN SEP H20 RE?L 
READ PARAU NPG=600 FDN=YES NUB=YES END PARAU 
READ GEOU 
CUBOID 1 1 233.81 2P60.325 17.32 0 
REFLECTOR 2 1 4R.318 0 .318 1 
CUBOID 0 1 2P4.128 2360.643 17.32 -.318 
CORE 0 1 3R0 
REFLECTOR 3 2 4R3 0 3 6 
END GEOU 
READ ARRAY NUX=) NUY=l NUZ=1 END ARRAY 
READ BIAS ID=500 2 7 END BIAS 
END DATA 
END 

CAS32 
=CSAS25 
93.2% U02P2 H/U-235=337 
27GROUPNDP4 UULTIREGION 
SOLNUO2P2 1 81.845 0 1 293 92235 93.2 
92238 6 . 8  END 
AL 2 1 END 
CARBONSTEEL 3 1 END 
PLEXIGLASS 4 1 END 
ARBUWOOD .640525 3 0 0 0 6012 44.435 1001 6.2639 8016 99.301 5 END 
REG-CONCRETE 6 END 
END COUP 
SLAB END 
1 3.81 NOEXTERUOD 2 4.12 NOEXTERUOD END ZONE 
93.2% U02P2 3 IN AL SLAB 3XlX1 ARRAY 1 IN SKP ROOU 
READ PARAU NPG=COO FDN=YES NUB=YES END PARAU 
READ GEOM 
CUBOID 1 1 2P3.81 2P60.325 34.44 0 
REPLECTOR 2 1 4R.318 0 .318 1 
CUBOID 0 1 235.398 2365. 150. -1. 
CORE 0 1 -16.194 - 6 5 .  -1. 
CYLINDER 0 1 142.8 212. -60. 
CYLINDER 3 1 144.8 212. -62. 
CUBOID 0 1 275.5 -638.9 475. -744.2 588. -62. 
RE?LECTOR 4 1 SRO .32 1 
REFLECTOR 5 1 5RO 1.27 1 
REFLECTOR 3 1 5RO .64 1 
REFLECTOR 0 1 5RO 365 1 
REFLECTOR 6 2 6R3 10 
REFLECTOR 6 12 0 3 4RO 10 
END GEOU 
READ BIAS ID=301 2 21 END BIAS 
READ ARRAY NUX=) NUY=l NUL=l END ARRAY 
END DATA 
END 

CAS 3 3 
=CSAS25 
93.2% U02F2 H/U-235=337 
27GROUPND?4 UULTIREGION 
SOLNUO2F2 1 81.845 0 1 293 92235 93.2 
92238 6 . 8  END 
AL 2 1 END 
H20 3 1 END 
END COUP 
SLAB END 
1 3.81 ONEXTERUOD 2 4.12 NOEXTERUOD 3 22.12 NOEXTERUOD END ZONE 
93.2% U0212 3 IN AL SLAB 3XlX1 ARRAY 1 IN SEP H2O REIL 
READ PARAU NPG=LOO FDN=YES NUB=YES END PARAU 
READ GEOM 
UNIT 1 
CUBOID 1 1 233.81 2360.325 19.13 0 
RE?LECTOR 2 1 4R.318 0 .318 1 
CUBOID 0 1 234.128 2360.643 19.13 -.318 
UNIT 2 
CUBOID 3 1 2.54 0 2P60.643 19.13 -.318 
CORE 0 1 3RO' 
REFLECTOR 3 2 4R3 0 3 6 
END GEOU 
READ ARRAY NUX=) NUY=1 NUZ=l FILL 1 2 1 2 1 END FILL END ARRAY 
READ BIAS ID=500 2 7 END BIAS 
END DATA 
END 

c 
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Table A S  (continued) 

CAS34 
=CSAS 2 5 
93.2% U02F2 H/U-235=337 
27GROUPNDF4 MULTIREGION 
SOLNUOZFZ 1 81.845 0 1 293 92235 93.2 
92238 6.8 END 
AL 2 1 END 
CARBONSTEEL 3 1 END 
PLEXIGLASS 4 1 END 
ARBMWOOD .640525 3 0 0 0 6012 44.435 1001 6.2639 8016 49.301 5 END 
REG-CONCRETE 6 END 
END COMP 
SLAB END 
1 3.81 NOEXTBRMOD 2 4.12 NOEXTERMOD END ZONE 
93.2% U02F2 3 IN AL SLAB 3XlX1 ARRAY 3 IN SEP ROOM 
READ PARAH NPG=6OO FDN=YSS NUB=YES END PARAH 
READ GEOM 
CUBOID 1 1 ZP3.81 2360.325 58.78 0 
REFLECTOR 2 1 4R.318 0 .318 1 
CUBOID 0 1 297.938 2365. 150. - 1 .  
CORE 0 1 -23.814 -65. - 1 .  
CYLINDER 0 1 142.8 212. -60. 
CYLINDER 3 1 144.8 212. -62. 
CUBOID 0 1 275.5 -638.9 475. -744.2 588. -62. 
REFLECTOR 4 1 5R0 .32 1 
REFLECTOR 5 1 5RO 1.27 1 
REFLECTOR 3 1 5RO .64 1 
REFLECTOR 0 1 5RO 365 1 
REPLECTOR 6 2 6R3 10 
REFLSCTOR 6 12 0 3 4RO 10 
END GEOM 
READ BIAS ID=301 2 21 END BIAS 
READ ARRAY NUX=) NUY=l NUZ=1 SND ARRAY 
END DATA 
END 

CAS 3 5 
=CSAS25 
93.21 UOZFZ H/U-235=337 
27GROUPNDF4 MULTIREGION 
SOLNU02F2 1 81.845 0 1 293 92235 93.2 
92238 6.8 END 
AL 2 1 END 
HZO 3 1 END 
END COMP 
SLAB END 
1 3.81 ONEXTERMOD 2 4.12 NOEXTERMOD 3 22.12 NOEXTSRMOD END ZONE 
93.2% UOZF2 3 IN AL SLAB 3XlX1 ARRAY 3 IN SSP HZO RSFL 
READ PARAH NPG=6OO FDN=YES NUB=YES END PARAM 
READ GEOM 
UNIT 1 
CUBOID 1 1 233.81 2P60.325 32.92 0 
REFLECTOR 2 1 4R.318 0 .318 1 
CUBOID 0 1 294.128 2360.643 32.92 -.318 
T l N T T  3 --.-- - 
CUBOID 3 1 7.62 0 2360.643 32.92 -.318 
CORE 0 1 3 R 0  
REFLECTOR 3 2 4R3 0 3 6 
END GEOM 
READ ARRAY NUX=5 NUY=1 NUZ=1 FILL 1 2 1 2 1 END FILL SND ARRAY 
READ BIAS ID=500 2 7 END BIAS 
END DATA 
END 

CAS36 
=CSAS25 
93.2% UO2F2 H/U-235=337 
27GROUPNDF4 MULTIRSGION 
SOLNU02F2 1 81.845 0 1 293 92235 93.2 
92238 6.8 END 
AL 2 1 END 
CARBONSTEEL 3 1 END 
PLEXIGLASS 4 1 END 
ARBMWOOD .640525 3 0 0 0 6012 44.435 1001 6.2639 8016 49.301 5 END 
REG-CONCRETE 6 END 

SLAB END 
1 3.81 NOEXTERMOD 2 4.12 NOEXTERMOD END ZONS 
93.2% U02FZ 3 IN AL SLAB 3XlX1 ARRAY 4.5 IN SEP ROOM 
READ PARAH NPG=6OO FDN=YES NUB=YES END PARAH 
READ GEOM 
CUBOID 1 1 2P3.81 2P60.325 85.52 0 
REFLECTOR 2 1 4R.318 0 .318 1 
CUBOID 0 1 239.843 2365. 150. -1. 
CORE 0 1 -29.529 -65. -1. 
CYLINDER 0 1 142.8 212. -60. 
CYLINDER 3 1 144.8 212. -62. 
CUBOID 0 1 275.5 -638.9 475. -744.2 588 .  -62. 
REFLECTOR 4 1 5R0 .32 1 
REFLECTOR 5 1 5R0 1.27 1 
REFLECTOR 3 1 5R0 .64 1 
REPLECTOR 0 1 5R0 365 1 
REFLECTOR 6 2 6R3 10 
REFLECTOR 6 12 0 3 4RO 10 
END GEOM 
READ BIAS ID=301 2 21 END BIAS 
READ ARRAY NUX=3 NUY=l NUZ=1 END ARRAY 
END DATA 
END 

END c o w  

CAS37 
=CSAS25 
93.2% U02FZ H/U-235=337 
27GROUPNDF4 MULTIREGION 
SOLNU02F2 1 81.845 0 1 293 92235 93.2 
92238 6.8 END 
AL 2 1 END 
H20 3 1 END 
END COMP 
SLAB END 
1 3.81 ONEXTERMOD 2 4.12 NOEXTERMOD 3 22.12 NOSXTERMOD END ZONS 
93.2% U02FZ 3 IN AL SLAB 3XlX1 ARRAY 4.5 IN SSP H20 REFL 
R E M  PARAH NPG=600 FDN=YES NUB=YES END PARAH 
READ GEOM 
UNIT 1 
CUBOID 1 1 233.81 2360.325 61.06 0 
REFLECTOR 2 1 4R.318 0 .318 1 
CUBOID 0 1 234.128 2P60.643 61.06 -.318 
UNIT 2 
CUBOID 3 1 11.43 0 2360.643 61.06 -.318 
CORE 0 1 3R0 
REFLECTOR 3 2 4R3 0 3 6 
END GEOM 
READ ARRAY NUX=5 NUY=l NUZ=1 FILL 1 2 1 2 1 END FILL END ARRAY 
READ BIAS ID=500 2 7 END BIAS 
END DATA 
SND 

? 



Table A.5 (continued) 

CAS38 
=CSAS25 
93.2% U0212 H/U-235=337 
27GROUPNDF4 HULTIREGION 
SOLNU0212 1 81.845 0 1 293 92235 93.2 
92238 6.8 END 
AL 2 1 END 
CARBONSTEEL 3 1 END 
PLEXIGLASS 4 1 END 
ARBMUOOD .640525 3 0 0 0 6012 44.435 1001 6.2639 8016 49.301 5 END 
REG-CONCRETE 6 END 
END COUP 

CAS 4 0 
=CSAS25 
93.2% U02F2 H/U-235=337 
27GROUPNDP4 HULTIREGION 
SOLNUO2F2 1 81.845 0 1 293 92235 93.2 
92238 6.8 END 
AL 2 1 END 
CARBONSTEEL 3 1 END 
PLEXIGLASS 4 1 END 
ARBMUWOOD .640525 3 0 0 0 6012 44.435 1001 6.2639 8016 49.301 5 END 
REG-CONCRETE 6 END 
END COUP 
SLAB END 
1 3.81 NOEXTERUOD 2 4.12 NOEXTERUOD END ZONE 
93.2% U0212 3 IN AL SLAB 3XlX1 ARRAY 6 IN SEP ROOM 

SLAB END 
1 3.81 NOEXTERUOD 2 4.12 NOEXTERUOD END ZONE 
93.2% U02F2 3 IN AL SLAB 3XlX1 ARRAY 5.5 IN SIP ROOM 
REA 
REA 
CUB 
REP 
CUB 

CY I 
CY1 
CUE 
REP 
REI 
REP 
REI 
REI 
REI 
IN1 
REJ 
REI 
EN1 
EN1 

corn 

9 PARAM NPG=600 ?DN=YES NUB=YES END PARAH 
iD GEOH 
IOID 1 1 233.81 2360.325 107.37 0 
'LECTOR 2 1 4R.318 0 .318 1 
IOID 0 1 2P11.113 2365. 150. -1. 
LE 0 1 -33.339 -65. -1. 
JNDER 0 1 142.8 212. -60. 
,INDER 3 1 144.8 212. -62. 
IOID 0 1 275.5 -638.9 475. -744.2 588. -62. 
'LECTOR 4 1 5R0 .32 1 
'LECTOR 5 1 5RO 1.27 1 
'LECTOR 3 1 5R0 .64 1 
'LECTOR 0 1 5R0 365 1 
'LECTOR 6 2 6R3 10 
'LECTOR 6 12 0 3 4RO 10 
) GEOH 
LD BIAS ID=301 2 21 END BIAS 
LD ARRAY NUX=3 NUY=1 NUZ=l END ARRAY 
I DATA 
) 

CAS39 
=CS AS 2 5 
93.2% UO2F2 H/U-235=337 
27GROUPNDF4 HULTIREGION 
SOLNUO2F2 1 81.845 0 1 293 92235 93.2 
92238 6.8 END 
At 2 1 END 
H2O 3 1 END 
END COUP 
SLAB BND 
1 3.81 ONEXTERMOD 2 9.12 NOEXTERUOD 3 22.12 NOEXTERUOD END ZONE 
93.2% UO2P2 3 IN AL SLAB 3XlX1 ARRAY 5.5 IN SEP H20 REFL 
R M D  PARAM NPG=COO FDN=YES NUB=YES END PARAH 
READ GEOH 
UNIT 1 
CUBOID 1 1 2P3.81 2360.325 111.68 0 
REFLECTOR 2 1 4R.318 0 .318 1 
CUBOID 0 1 234.128 2360.643 111.68 -.318 
UNIT 2 
CUBOID 3 1 13.97 0 2360.643 111.68 -.318 
CORE 0 1 3R0 
REFLECTOR 3 2 4R3 0 3 6 
END GBOM 
R E M  ARRAY NUX=5 NUY=1 NUZ=l FILL 1 2 1 2 1 END FILL END ARRAY 
READ BIAS ID=500 2 7 END BIAS 
RND DATA 
END 

RE 
RE 
cu 
RE 
cu 

CY 
CY 
cu 
RE 
RE 
RE 
RE 
RE 
RE 
EN 
RE 
RE 
EN 
EN 

ca 

AD PARAPI NPG=COO FDN=YES NUB=YES END PARAH 
:AD GEOM 
lBOID 1 1 233.81 2P60.325 120.4 0 
?LECTOR 2 1 4R.318 0 .318 1 
IBOID 0 1 2P11.748 2P65. 150. -1. 
IRE 0 1 -35.244 -65. -1. 
'LINDER 0 1 142.8 212. -60.  
'LINDER 3 1 144.8 212. -62. 
lBOID 0 1 275.5 -638.9 475. -744.2 588. -62 
:FLECTOR 4 1 5R0 .32 1 
IFLECTOR 5 1 5R0 1.27 1 
:FLECTOR 3 1 5R0 .64 1 
:FLECTOR 0 1 5R0 365 1 
IFLECTOR 6 2 6R3 10 
IFLECTOR 6 12 0 3 4RO 10 
ID GEOH 
:AD BIAS ID=301 2 21 END BIAS 
IAD ARRAY NUX=) NUY=l NUZ=l END ARRAY 
ID DATA 
ID 

CAS41 
=CSAS25 
93.2% UO2F2 H/U-235=337 
27GROUPNDF4 HULTIREGION 
SOLNUO2F2 1 81.845 0 1 293 92235 93.2 
92238 6.8 END 
AL 2 1 END 
END COUP 
SLAB END 
1 3.81 NOEXTERMOD 2 4.12 NOEXTERUOD END ZONE 
93.2% U0212 3, 6 IN AL SLABS 2XlXl ARRAY 15 IN SEP 
READ PARAU NPG=BOO FDN=YES NUB=YBS END PARAH 
READ GEOH 
UNIT 1 
CUBOID 1 1 2P3.81 2360.325 65.81 0 
REFLECTOR 2 1 4R.318 0 .318 1 
CUBOID 0 1 234.128 2P65. 150. -1. 
UNIT 2 
CUBOID 1 1 237.417 2P60.325 65.81 0 
REPLECTOR 2 1 4R.318 0 -318 1 
CUBOID 0 1 237.735 2365. 150. -1. 
UNIT 3 
CUBOID 0 1 38.1 0 2365. 150. -1. 
END GEOH 
READ ARRAY NUX=3 NUY=l NUZ=l FILL 2 3 1 END FILL END ARRAY 
END DATA 
END 



Table AS (continued) 

CAS42 
=CSAS25 
93.2% U02F2 H/U-235=337 
27GROUPNDF4 MULTIREGION 
SOLNUO2F2 1 81.845 0 1 293 92235 93.2 
92238 6 . 8  END 
AL 2 1 END 
END COMP 
SLAB END 
1 3.81 NOEXTERMOD 2 4.12 NOEXTERMOD END ZONE 
93.2% U02F2 3. 6 IN AL SLABS 2XlXl ARRAY 2 IN S I P  
READ PARAM NPG=COO PDN=YES NUB=YES END PARAM 
READ GEOM 
UNIT 1 
CUBOID 1 1 2P3.81 2360.325 32.39 0 
REFLECTOR 2 1 48.318 0 .318 1 
CUBOID 0 1 234.128 2365. 150. -1. 
UNIT 2 
CUBOID 1 1 2P7.417 2360.325 32.39 0 
REFLECTOR 2 1 48.318 0 .318 1 
CUBOID 0 1 2P7.735 2165. 150. -1. 
UNIT 3 
CUBOID 0 1 5 . 0 8  0 2P65. 150. -1. 
END GEOM 
READ ARRAY NUX=) NUY=1 NUZ=1 FILL 2 3 1 END FILL END ARRAY 
END DATA 
8ND 

CAS43 
=CSAS25 
93.21 U02F2 H/U-235=337 
27GROUPNDF4 MULTIREGION 
SOLNUOZFZ 1 81.845 0 1 293 92235 93.2 
92238 6.8 END 
AL 2 1 END 
END COMP 
SLAB END 
1 3.81 NOEXTERMOD 2 4.12 NOEXTERMOD END ZONE 
93.21 UOZF2 3, 6 IN AL SLABS 2X1X1 ARRAY 30 IN SEP 
READ PARAM NPG=6OO FDN=YES NUB=YES END PARAM 
READ GEOM 
UNIT 1 
CUBOID 1 1 233.81 2360.325 92.48 0 
REFL8CTOR 2 1 4R.318 0 .318 1 
CUBOID 0 1 234.128 2P65. 150. -1. 
UNIT 2 
CUBOID 1 1 2P7.417 2360.325 92.48 0 
REFLECTOR 2 1 4R.318 0 .318 1 
CUBOID 0 1 2P7.735 2365. 150. - 1 -  
UNIT 3 
CUBOID 0 1 76.2 0 2365. 150. -1. 
END GEOM 
READ ARRAY NUX=3 NUY=l NUZ=l FILL 2 3 1 END FILL END ARRAY 
END DATA 
END 

CAS 4 4 
=CSAS25 
93.2% U02F2 H/U-235=337 
27GROUPNDF4 MULTIREGION 
SOLNU02F2 1 81.845 0 1 293 92235 93.2 
92238 6 . 8  END 
AL 2 1 END 
END COMP 
SLAB END 
1 3.81 NOEXTERMOD 2 4.12 NOEXTERMOD END ZONE 
93.2% U02F2 3. 6 IN AL SLABS 2XlX1 ARRAY 48 IN SIP 
READ PARAM NPG=BOO FDN=YES NUB=YES SND PARAM 
READ GEOM 
UNIT 1 
CUBOID 1 1 233.81 2160.325 113.84 0 
REFLECTOR 2 1 48.318 0 .318 1 
CUBOID 0 1 2P4.128 2P65. 150. -1. 
UNIT 2 
CUBOID 1 1 237.417 2P60.325 113.84 0 
REFLECTOR 2 1 48.318 0 .318 1 
CUBOID 0 1 237.735 2365. 150. -1. 
UNIT 3 
CUBOID 0 1 121.92 0 2P65. 150. -1. 
END GEOM 
READ ARRAY NUX=3 NUY=l NUZ=l ?ILL 2 3 1 END FILL END ARRAY 
END DATA 
END 

CAS 4 5 
=CSAS25 
93.2% U02P2 H/U-235=337 
27GROUPNDF4 MULTIREGION 
SOLNU0212 1 81.845 0 1 293 92235 93.2 
92238 6 . 8  END 
AL 2 1 END 
END COMP 
SLAB END 
1 3.81 NOEXTERMOD 2 4.12 NOEXTERMOD END ZONE 
93.2% U02F2 3. 6 ,  3 IN AL SLABS 3XlX1 ARRAY 0 IN SEP 
READ PARAM NPG=COO PDN=YES NUB=YES END PARAM 
READ GEOM 
UNIT 1 
CUBOID 1 1 2P3.81 2P60.325 19.63 0 
REFLECTOR 2 1 4R.318 0 .318 1 
CUBOID 0 1 239.128 2365. 150 -1. 
UNIT 2 
CUBOID 1 1 2P7.417 2360.325 
REPLECTOR 2 1 4R.318 0 .318 1 

0 1 237.735 2365. 150 CUBOID 
END GEOM 
READ ARRAY NUX=3 NUY=l NUZ=l FILL 
END DATA 
END 

9.63 0 

-1. 

1 2 1 END FILL END ARRAY 

? 
L 
L 
0 3  



Table A.5 (continued) 

CAS46 
=CSAS25 
93.2% U02P2 H/U-235=337 
27GROUPNDP4 MULTIREGION 
SOLNUOZPZ 1 81.845 0 1 293 92235 93.2 
92238 6 . 8  END 
AL 2 1 END 
END COMP 
SLAB END ~~ 

1 3.81 NOEXTERMOD 2 4.12 NOEXTERMOD END ZONE 
93.2% U02PZ 3, 6, 
READ PARAM 
READ GEOM 

3 IN AL SLABS 3XlX1 ARRAY 10 IN SEP 
NPG=6OO FDN=YES NUB=YES END PARAM 

UNIT 1 . 
CUBOID 1 1 233.81 2360.325 44.25 0 
REFLECTOR 2 1 4R.318 0 .318 1 
CUBOID 0 1 214.128 2P65. 150. -1. 
UNIT 2 
CUBOID 1 1 2P7.417 2P60.325 44.25 0 
REFLECTOR 2 1 4R.318 0 .318 1 
CUBOID 0 1 237.735 2P65. 150. -1. 
UNIT 3 
CUBOID 0 1 25.4 0 2365. 150. -1. 
END GEOM 
READ ARRAY NUX=5 NUY=l NUZ=l FILL 1 
END DATA 
END 

3 2 3 1 END FILL END ARRAY 

CAS 4 7 
=CSAS25 
93.2% U02F2 H/U-235=337 
27GROUPNDF4 MULTIREGION 
SOLNUOZFZ 1 81.845 0 1 293 92235 93.2 
92238 6 . 8  END 
AL 2 1 END 
END COMP 
SLAB END 
1 3.81 NOEXTERMOD 2 4.12 NOEXTERMOD END ZONE 
93.2% UO2F2 3, 6, 3 IN AL SLABS 3XlX1 ARRAY 20 IN SBP 
READ PARAM NPG=BOO FDN=YES NUB=YES END PARAM 
READ GEOM 
UNIT 1 
CUBOID 1 1 2P3.81 2360.325 6 2 . 5 6  0 
REFLECTOR 2 1 41.318 0 .318 1 
CUBOID 0 1 2P4.128 2365. 150. -1. 
UNIT 2 
CUBOID 1 1 2P7.417 2P60.325 62.56 0 
REFLECTOR 2 1 43.318 0 .318 1 
CUBOID 0 1 237.735 2365. 150. -1. 
UNIT 3 
CUBOID 0 1 50.8 0 2365. 150. -1. 
END GEOM 
READ ARRAY NUX=5 NUY=1 NUZ=1 FILL 1 3 2 3 1 END FILL END ARRAY 
END DATA 
END 

CAS48 
=CSAS25 
93.2% UO2P2 H/U-235=337 
27GROUPNDP4 MULTIREGION 
SOLNU02F2 1 81.845 0 1 293 92235 93.2 
92238 6 . 8  END 
AL 2 1 END 
END COMP 
SLAB END 
1 3.81 NOEXTERMOD 2 4.12 NOEXTERXOD END ZONE 
93.2% U02PZ 3, 6 ,  3 IN AL SLABS 3XlX1 ARRAY 32 IN SIP 
READ PARAM NPG=600 FDN=YES NUB=YES END PARAM 
READ GEOM 
UNIT 1 
CUBOID 1 1 233.81 2360.325 81.56 0 
REPLECTOR 2 1 4R.318 0 .318 1 
CUBOID 0 1 2P4.128 2P65. 150. -1. 
UNIT 2 
CUBOID 1 1 237.417 2360.325 81.56 0 
REPLECTOR 2 1 4R.318 0 -318 1 
CUBOID 0 1 2P7.735 2365. 150. -1. 
UNIT 3 
CUBOID 0 1 81.28 0 2P65. 150. -1. 
END GEOM 
READ ARRAY NUX=5 NUY=1 NUZ=l FILL 1 3 2 3 1 END FILL END ARRAY 
END DATA 
END 

CAS 4 9 
=CSAS25 
93.2% U02P2 H/U-235=337 
27GROUPNDP4 MULTIREGION 
SOLNUO2FZ 1 81.845 0 1 293 92235 93.2 
92238 6 . 8  END 
AL 2 1 END 
END COMP 
SLAB END 
1 7.62 NOEXTERMOD 2 7.94 NOEXTERXOD END ZONE 
93.2% UOZPZ 6 C 3 IN AL SLABS 2XlXl ARRAY 12 IN SIP 
READ P A R M  NPG=COO FDN=YES NUB=YES END PARAM 
READ GEOM 
UNIT 1 
CUBOID 1 1 233.81 2360.325 58.19 0 
REPLECTOR 2 1 4R.318 0 .318 1 
CUBOID 0 1 2P4.128 2365. 150. -1. 
UNIT 2 
CUBOID 2 1 2P.318 2360.325 58.19 0 
CUBOID 1 1 2P7.938 2360.325 58.19 0 
REFLECTOR 2 1 4R.318 0 -318 1 
CUBOID 0 1 2P8.574 2365. 150. -1. 
UNIT 3 
CUBOID 0 1 30.48 0 2P65. 150. -1. 
END GEOM 
READ ARRAY NUX=) NUY=1 NUZ=l FILL 2 3 1 END FILL END ARRAY 
END DATA 
END 



Table AS (continued) 

C A S 5 0  
=CSAS25 
93.2% UOZP2 H/U-235=337 
27GROUPNDF4 MULTIREGION 
SOLNU02F2 1 81.845 0 1 293 92235 93.2 
92238 6 . 8  END 
AL 2 1 END 
END COMP 
SLAB END 
1 7.62 NQEXTERMOD 2 7.94 NOEXTERMOD END ZONE 
93.2% UOZP2 6 C 3 IN AL SLABS 2XlX1 ARRAY 18 IN SIP 
READ PARAM NPG=600 FDN=YES NUB=YES END PARAM 
READ GEOM 
UNIT 1 
CUBOID 1 1 2P3.81 2P60.325 68.3 0 
REPLECTOR 2 1 4R.318 0 .318 1 
CUBOID 0 1 2P4.128 2365. 150. -1. 
UNIT 2 
CUBOID 2 1 2P.318 2P60.325 68.3 0 
CUBOID 1 1 237.938 2360.325 68.3 0 
REFLECTOR 2 1 4R.318 0 .318 1 
CUBOID 0 1 238.574 2365. 150. -1. 
UNIT 3 
CUBOID 0 1 45.72 0 2365. 150. -1. 
END GEOM 
READ ARRAY NUX=3 NUY=l NUZ=1 FILL 2 3 1 END FILL END ARRAY 
BND DATA 
END 

CAS51 
=CSAS2 5 
93.2% U02F2 H/U-235=337 
27GROUPNDF4 MULTIREGION 
SOLNU02F2 1 81.845 0 1 293 92235 93.2 
92238 6.8 END 
AL 2 1 END 
END COMP 
SLAB END 
1 7.62 NOEXTERMOD 2 7.94 NOEXTERMOD END ZONE 
93.2% U02F2 6 C 3 IN AL SLABS 2XlX1 ARRAY 30 IN SEP 
READ P A R W  NPG=BOO FDN=YES NUB=YES END PARAM 
READ GEOM 
UNIT 1 
CUBOID 1 1 2P3.81 2360.325 83.11 0 
REFLECTOR 2 1 4R.318 0 .318 1 
CUBOID 0 1 234.128 2365. 150. -1. 
UNIT 2 
CUBOID 2 1 2P.318 2P60.325 83.11 0 
CUBOID 1 1 237.938 2P60.325 83.11 0 
REFLECTOR 2 1 4R.318 0 .318 1 
CUBOID 0 1 238.574 2365. 150. -1. 
UNIT 3 
CUBOID 0 1 76.2 0 2P65. 150. -1. 
END GEOM 
READ ARRAY NUX=) NUY=1 NUZ=1 FILL 2 3 1 END FILL END ARRAY 
END DATA 
8ND 

CAS 5 2 
=CSAS25 
93.2% UO2F2 H/U-235=337 
27GROUPNDF4 MULTIREGION 
SOLNU02F2 1 81.845 0 1 293 92235 93.2 
92238 6 . 8  END 
AL 
END COMP 
SLAB END 
1 7.62 NOEXTERMOD 2 7.94 NOBXTERMOD END ZONE 
93.2% U02F2 6 C 3 IN AL SLABS 2XlXl ARRAY 6 IN SEP 
READ PARAM NPG=COO FDN=YES NUB=YES END PARAM 
READ GEOM 
UNIT 1 
CUBOID 1 1 2P3.81 2P60.325 45.03 0 
REFLECTOR 2 1 4R.318 0 .318 1 
CUBOID 0 1 234.128 2365. 150. -1. 
UNIT 2 
CUBOID 2 1 2P.318 2360.325 45.03 0 
CUBOID 1 1 237.938 2P60.325 45.03 0 
REFLECTOR 2 1 4R.318 0 .318 1 
CUBOID 0 1 2P8.574 2P65. 150. -1. 
UNIT 3 
CUBOID 0 1 15.24 0 2365. 150. -1. 
END GEOM 
READ ARRAY NUX=3 NUY=l NUZ=1 FILL 2 3 1 END FILL END ARRAY 
END DATA 
END 

2 1 END 

CAS 5 3 
=CSAS25 
93.2% U02F2 H/U-235=337 
27GROUPNDP4 MULTIREGION 
SOLNUOZPZ 1 81.845 0 1 293 92235 93.2 
92238 6 . 8  END 
AL 2 1 END 
END COMP 
SLAB END 
1 7.62 NOEXTERMOD 2 7.94 NOEXTERMOD END ZONE 
93.2% U02F2 6 IN AL SLAB 2X1X1 ARRAY 15 IN-SEP 
READ PARAM NPG=COO FDN=YES NUB=YES END PARAM 
READ GEOM 
UNIT 1 
CUBOID 1 1 2P7.417 2360.325 44.88 0 
REFLECTOR 2 1 4R.318 0 .318 1 
CUBOID 0 1 2P26.784 2365. 150. -1. 
UNIT 2 
CUBOUD 2 1 23.318 2360.325 44.88 0 
CUBOID 1 1 217.938 2360.325 44.88 0 
REFLECTOR 2 1 4R.318 0 .318 1 
CUBOID 0 1 2927.305 2365. 150. -1. 
END GEOM 
READ ARRAY NUX=2 NUY=l NUZ=1 FILL 1 2 END PILL END ARRAY 
END DATA 
END 



Table A S  (continued) 

CAS54 
=CSAS25 
93.2% U02?2 H/U-235=337 
27GROUPNDr4 UULTIRSGION 
SOLNU02?2 1 81.845 0 1 293 92235 93.2 
92238 6 . 8  END 
AL 2 1 SND 
SND COUP 
SLAB SND 
1 7.62 NOSXTSRUOD 2 7.94 NOSXTERUOD SND ZONS 
93.2% U02?2 6 IN AL SLAB ZXlX1 ARRAY 2 IN SSP 
R M D  PARAU NPG=600 ?DN=YES NUB=YSS SND PARAU 
RSAD GSOU 
UNIT 1 
CUBOID 1 1 237.417 2360.325 25.43 0 
RE?LSCTOR 2 1 43.318 0 .318 1 
CUBOID 0 1 2310.274 2365. 150. -1. 
UNIT 2 
CUBOUD 2 1 23.318 2360.325 25.43 0 
CUBOID 1 1 237.938 2360.325 25.43 0 
RSPLECTOR 2 1 43.318 0 .318 1 
CUBOID 0 1 2310.795 2365. 150. -1. 
SND GSOU 
RSAD ARRAY NUX=2 NUY=1 NUZ=1 ?ILL 1 2 SND FILL SND ARRAY 
SND DATA 
SND 

CAS55 
=CSAS25 
93.2% U0212 H/U-235=337 
27GROUPND?4 NULTIREGION 
SOLNUO2?2 1 81.845 0 1 293 92235 93.2 
92238 6.8 SND 
AL 2 1 SND 
END COUP 
SLAB END 
1 7.62 NOEXTSRUOD 2 7.94 NOSXTSRUOD END ZONS 
93.2% UO2?2 6 IN AL SLAB 2XlXl ARRAY 20 IN SSP 
RSAD PARAU NPG=600 ?DN=YSS NUB=YSS SND PARAli 
READ GSOU 
UNIT 1 
CUBOID 1 1 237.417 2360.325 50.27 0 
RS?LSCTOR 2 1 4R.318 0 -318 1 
CUBOID 0 1 2333.134 2365. 150. -1. 
UNIT 2 
CUBOUD 2 1 23.318 2360.325 50.27 0 
CUBOID 1 1 237.938 2360.325 50.27 0 
RSFLSCTOR 2 1 4R.318 0 .318 1 
CUBOID 0 1 2333.655 2365. 150. -1. 
END GSOU 
R M D  ARRAY NUX=2 NUY=l NUZ=1 ?ILL 1 2 SND ?ILL SND ARRAY 
SND DATA 
SND 

CAS 5 6 
=CSAS25 
93.2% UO2F2 H/U-235=337 
27GROUPND14 UULTIRSGION 
SOLNUO2FZ 1 81.845 0 1 293 92235 93.2 
92238 6.8 SND 
AL 
SND COUP 
SLAB END 
1 7.62 NOSXTERUOD 2 7.94 NOSXTSRUOD SND ZONE 
93.2% U02C2 6 IN AL SLAB 2XlX1 ARRAY 30 IN SIP 
RSAD PARAU NPG=BOO ?DN=YSS NUB=YSS SND PARAH 
READ GEOU 

2 1 END 

UNIT 1 
CUBOID 1 1 237.417 2360.325 59.72 0 
RSlLECTOR 2 1 4R.318 0 .318 1 
CUBOID 0 1 2345.634 2365. 150. -1. 
UNIT 2 
CUBOUD 2 1 23.318 2360.325 59.72 0 
CUBOID 1 1 237.938 2360.325 59.72 0 
RSlLSCTOR 2 1 4R.318 0 .318 1 
CUBOID 0 1 2346.355 2365. 150. -1. 
END GEOU 
READ ARRAY NUX=2 NUY=l NUZ=l ?ILL 1 2 SND ?ILL SND ARRAY 
SND DATA 
END 

CAS57 
=CSAS25 
93.2% UO2l2 H/U-235=337 
27GROUPND?4 UULTIRSGION 
SOLNUOZF2 1 81.845 0 1 293 92235 93.2 
92238 6.8 END 
AL 2 1 END 
END COUP 
SLAB SND 
1 7.62 NOSXTSRUOD 2 7.94 NOSXTERUOD SND ZONS 
93.2% U02P2 6 IN CL SLAB 2XlX1 ARRAY 48 IN SEP 
RSAD PARAU NPG=COO ?DN=YSS NUB=YES SND PARAM 
READ GEOU 
UNIT 1 
CUBOID 1 1 p7.417 2360.325 73.23 0 
RSILECTOR 2 1 4R.318 0 .318 1 
CUBOID 0 1 2368.694 2365. 150. -1. 
UNIT 2 
CUBOUD 2 1 23.318 2360.325 73.23 0 
CUBOID 1 1 2P7.938 2360.325 73.23 0 
RE?LSCTOR 2 1 43.318 0 .318 1 
CUBOID 0 1 2369.215 2365. 150. -1. 
END GSOU 
RSAD ARRAY NUX=2 NUY=1 NUZ=1 FILL 1 2 SND ?ILL END ARRAY 
END DATA 
END 



Table AS (continued) 

CAS 5 8 
=CSAS25 
93.2% U02F2 H/U-235~337 
27GROUPNDF4 MULTIREGION 
SOLNUO2F2 1 81.845 0 1 293 92235 93.2 
92238 6 . 8  END 
AI 2 1 END 
END COMP 
SLAB END 
1 7.62 NOEXTERMOD 2 7.94 NOEXTERMOD END ZONE 
93.21 U02F2 6 IN AL SLAB 2XlX1 ARRAY 6 IN SEP 
READ PARAM NPG=COO FDN=YES NUB=YES END PARAM 
READ GEOM 
UNIT 1 
CUBOID 1 1 237.417 2P60.325 32.79 0 
REFLECTOR 2 1 43.318 0 -318 1 
CUBOID 0 1 2315.354 2365. 150. -1. 
UNIT 2 
CUBOUD 2 1 2P.318 2360.325 32.79 0 
CUBOID 1 1 237.938 2P60.325 32.79 0 
REPLECTOR 2 1 4R.318 0 .318 1 
CUBOID 0 1 2315.875 2365. 150. -1. 
END GEOM 
READ ARRAY NUX=2 NUY=1 NUZ=l FILL 1 2 END FILL END ARRAY 
END DATA 
END 

CAS 5 9 
=CSAS25 
93.2% U02F2 H/U-235=337 
27GROUPNDF4 PIULTIREGION 
SOLNU02P2 1 81.845 0 1 293 92235 93.2 
92238 6 . 8  END 
AL 2 1 END 
END COMP 
SLAB END 
1 7.62 NOEXTERMOD 2 7.94 NOEXTERMOD END ZONE 
93.21 UO2F2 6 IN AL SLAB 2XlXl ARRAY 66 IN SIP 
READ PARAM NPG=COO FDN=YES NUB=YES END PARAH 
R E M  GEOM ~ ~~~~ 

UNIT 1 
CUBOID 1 1 237.417 2360.325 82.12 0 
REFLECTOR 2 1 4R.318 0 .318 1 ~~~~~ 

CUBOID 0 1 2391.554 2P65. 150. -1. 
UNIT 2 
CUBOUD 2 1 23.318 2P60.325 82.12 0 
CUBOID 1 1 237.938 2360.325 82.12 0 
REFLECTOR 2 1 48.318 0 .318 1 
CUBOID 0 1 2192.075 2165. 150. -1. 

CAS 6 0 
=CSAS25 
U02(N03)2 279 G U/L 
27GROUPNDP4 MULTIREGION 
SOLNU02(N03)2 1 279 0 1 
PLEXIGLASS 2 1 END 

293 92235 92.6 92238 7.4 END 
~~ 

ARBMUOOD 
CARBONSTEEL 4 END 
REG-CONCRETE 5 END 
END COMP 
CYLINDRICAL END 
1 9.52 ONEEXTERMOD 2 10.16 NOEXTERMOD END ZONE 
U02(N03)2 279 G U/L 3X3X3 ARRAY UNREFL. WALLS, TANK. C FLOOR 
READ PARAM NPG=600 FDN=YES NUB=YES PLT=NO END PARAM 
READ GEOM 
UNIT 1 
CYLINDER 1 1 9.52 17.5609 0. 
CYLINDER 0 1 9.52 17.77 0. 
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4313.36 21.61 -3.84 
UNIT 2 
ARRAY 1 2R-40.08 0. 
CUBOID 0 1 4P200. 250. -50. 
UNIT 3 
CYLINDER 0 1 142.8 224. -48. 
CYLINDER 4 1 144.8 224. -50. 
CUBOID 0 1 218.1 -181.9 215. -185. 250. -50. 
ARRAY 2 3RO. 
REFLECTOR 0 1 57.4 57. 260. 559.2 400. 0. 1 
REFLECTOR 2 1 5R0 -32 1 
REFLECTOR 3 1 5R0 1.27 1 
REFLECTOR 4 1 5R0 .64 1 
REFLECTOR 0 1 5R0 365 1 
REFLECTOR 5 2 6R3 10 
REFLECTOR 5 12 0 3 4RO 10 
END GEOM 
READ START XSM=160 XSP=240 YSM=160 YSP=240 ZSM=50 ZSP=127 END START 
READ BIAS ID=301 2 21 END BIAS 
READ ARRAY ARA=1 NUX=3 NUY=3 NUZ=3 FILL F1 END FILL 
ARA=2 NUX=2 NUY=1 NUZ=1 FILL 2 3 END FILL END ARRAY 
READ PLOT PLT=NO 
XUL=113.2 YUL=286.8 ZUL40. XLR=286.8 YLR=113.2 ZLR=6O. 
UAX=1 VDN=-1 NAX=125 END 
XUL=437.1 YUL=329.8 ZUL=60. XLRz726.7 YLR=40.2 ZLR=CO. END 
END PLOT 

.640525 3-0-0 0 6012 44.435 1001 6.2639 8016 49.301 3 END 

END DATA 
END 

? 
c, 

END GEOPI 
READ ARRAY NUX=2 NUY=l NUZ=1 FILL 1 2 END FILL END ARRAY 
END DATA 
END 



Table A S  (continued) 

CAS61 
=CSAS25 
U02(N03)2 279 G U/L 
27GROUPNDP4 MULTIREGION 
SOLNU02(N03)2 1 279 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
ARBMWOOD .640525 3 0 0 0 6012 44.435 1001 6.2639 8016 49.301 3 END 
CARBONSTEEL 4 END 
REG-CONCRETE 5 END 
END COMP 
CYLINDRICAL END 
1 9.52 ONEEXTERMOD 2 10.16 NOEXTERMOD END ZONE 
U02(N03)2 279 G U/L 2X2X2 ARRAY UNREFL. WALLS, TANK, C FLOOR 
READ PARAM PLT=NO NPG=COO FDN=YES NUB=YES END PARAM 
READ GEOM 
UNIT 1 
CYLINDER 1 1 9.52 17.5609 0. 
CYLINDER 0 1 9.52 17.77 0 .  
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4310.875 19.125 -1.355 
UNIT 2 
ARRAY 1 28-21.75 0. 
CUBOID 0 1 4P200. 250. -50 .  
UNIT 3 
CYLINDER 0 1 142.8 224. -48. 
CYLINDER 4 1 144.8 224. -50 .  
CUBOID 0 1 218.1 -181.9 215. -185. 250. -50 .  
ARRAY 2 3RO. 
REFLECTOR 0 1 57.4 57. 260. 559.2 400. 0 .  1 
REFLECTOR 2 1 5R0 .32 1 
REFLECTOR 3 1 5RO 1.27 1 
REFLECTOR 4 1 5RO -64 1 
REFLECTOR 0 1 5RO 365 1 
REFLECTOR 5 2 6R3 10 
REFLECTOR 5 12 0 3 4RO 10 
END GEOM 
READ START XSM=178 XSP=222 YSM=178 YSP=222 ZSM=50 ZSP=91 END START 
READ BIAS ID=301 2 21 END BIAS 
READ ARRAY ARA=l NUX=2 NUY=2 NUZ=2 FILL I1 END FILL 
ARA=2 NUX=? NUY=l W Z = 1  FILL 2 3 END FILL END ARRAY 
READ PLOT 
XUL=113.2 YUL=286.8 ZUL=60. XLR=286.8 YLW113.2 ZLR=6O 
UAX=l VDN=-1 NAX=125 END 
XUL=437.1 YUL=329.8 ZUL=60. XLR=726.7 YLR=40.2 ZLR=60. END 
END PLOT 
END DATA 
END 

CAS62 
=CSAS25 
U02(N03)2 415 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNU02(N03)2 1 4 1 5  0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
ARBMWOOD .640525 3 0 0 0 6012 44.435 1001 6.2639 8016 49.301 3 END 
CARBONSTEEL 4 END 
REG-CONCRETE 5 END 
END COMP 
CYLINDRICAL END 
1 9.52 ONEEXTERMOD 2 10.16 NOEXTERMOD END ZONE 
UO2(N03)2 415 G U/L 5X5X5 ARRAY UNREFL. WALLS, TANK, C FLOOR 
READ PARAM PLT=NO NPG=600 FDN=YES NUB=YES END PARAM 
READ GEOM 
UNIT 1 
CYLINDER 1 1 9.52 17.5609 0 .  
CYLINDER 0 1 9.52 17.77 0. 
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4317.36 25.61 -7.84 
UNIT 2 
ARRAY 1 28-86.8 0. 
CUBOID 0 1 4P200. 250. -50. 
UNIT 3 
CYLINDER 0 1 142.8 224. - 9 8 .  
CYLINDER 4 1 144.8 224. - 5 0 .  
CUBOID 0 1 218.1 -181.9 215. -185. 250. -50. 
ARRAY 2 3RO. 
REFLECTOR 0 1 57.4 57. 260. 559.2 400. 0. 1 
REFLECTOR 2 1 5RO .32 1 
REFLECTOR 3 1 5RO 1.27 1 
REFLECTOR 4 1 5R0 -64 1 
REFLECTOR 0 1 5RO 365 1 
REPLECTOR 5 2 6R3 10 
REFLECTOR 5 12 0 3 4RO 10 
END GEOM 
READ START XSM=113 XSP=287 YSM=113 YSP=287 ZSM=50 ZSP=151 END START 
READ BIAS ID=301 2 21 END BIAS 
READ ARRAY ARA=1 NUX=5 NUY=5 NUZ=5 FILL I1 END FILL 
ARA=2 NUX=2 NUY=1 NUZ=l FILL 2 3 END FILL END ARRAY 
READ PLOT 
XUL=l13.2 YUL=286.8 ZUL=CO. XLR=286.8 YLR=113.2 ZLR=CO. 
UAX=1 VDN=-1 NAX=125 END 
XUL=937.1 YUL=329.8 ZUL=60. XLk726.7 YLR=40.2 ZLR=CO. END 
END PLOT 
END DATA 
END 
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Table A.5 (continued) 

CAS63 
=CSAS25 
U02(N03)2 415 G U/L . . ~  ~.~ ~ 

27GROUPNDF4 MULTIREGION 
SOLNU02(N03)2 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
ARBMWOOD .640525 3 0 0 0 6012 44.435 1001 6.2639 8016 49.301 3 END 
CARBONSTEEL 4 END 
REG-CONCRETE 5 END 
END COMP 
CYLINDRICAL END 
1 9.52 ONEEXTERMOD 2 10.16 NOEXTERMOD END ZONE 
U02(N03)2 415 G U/L 3X3X3 ARRAY UNREFL. WALLS, TANK, C FLOOR 
READ PARAH PLT=NO NPG=600 FDN=YES NUB=YES END PARAH 
READ GEOM 
UNIT 1 
CYLINDER 1 1 9.52 17.5609 0 .  
CYLINDER 0 1 9.52 17.77 0 .  
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 9313.40 21.65 -3.88 
UNIT 2 
ARRAY 1 2R-40.2 0 .  ~~ ~ 

CUBOID 0 1 4P200. 250. -50. 
UNIT 3 
CYLINDER 0 1 142.8 224. -48. 
CYLINDER 4 1 144.8 224. - 5 0 .  
CUBOID 0 1 218.1 -181.9 215. -185. 250. 
ARRAY 2 3RO. 
REFLECTOR 0 1 57.4 57. 260. 559.2 400. 
REFLECTOR 2 1 5RO .32 1 
REFLECTOR 3 1 5RO 1.27 1 

-50. 

0. 1 

REFLECTOR 4 1 5RO .64 1 
REFLECTOR 0 1 5RO 365 1 
REFLECTOR 5 2 6R3 10 
REFLECTOR 5 12 0 3 4R0 10 
END GEOM 
READ START XSM-160 XSP=240 YSM=160 YSP=240 ZSM=50 ZSP=127 END START 
READ BIAS ID=301 2 21 END BIAS 
READ ARRAY ARA=1 NUX=) NUY=3 NUZ=3 FILL Fl END TILL 
ARA=2 NUX=2 NUY=l NUZ=l FILL 2 3 END FILL END ARRAY 
READ PLOT 
XUL=113.2 YUL=286.8 ZUL=6O. XLR=286.8 YLR=113.2 ZLR=60. 
UAX=l VDN=-1 NAX=125 END 
XUL=437.1 YUL=329.8 ZUL=60. XLR=726.7 YLRZ40.2 ZLR=6O. END 
END PLOT 
END DATA 
END 

CAS64 
=CSAS25 
U02(N03)2 415 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNU02(N03)2 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
ARBMWOOD .640525 3 0 0 0 6012 44.435 1001 6.2639 8016 49.301 3 END 
CARBONSTEEL 4 END 
REG-CONCRETE 5 END 
END COMP 
CYLINDRICAL END 
1 9.52 ONEEXTERMOD 2 10.16 NOEXTERMOD END ZONE 
U02(N03)2 415 G U/L 4X4X4 ARRAY UNREFL. WALLS, FLOOR, C TANK 
READ PARAH PLT=NO NPG=COO FDN=YES NUB=YES END PARAH 
READ GEOM 
UNIT 1 
CYLINDER 1 1 9.52 17.5609 0 .  
CYLINDER 0 1 9.52 17.77 0 .  
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4315.495 23.745 -5.975 
UNIT 2 
ARRAY 1 2R-61.98 0. 
CUBOID 0 1 4P200. 250. - 5 0 .  
UNIT 3 
CYLINDER 0 1 142.8 224. -48. 
CYLINDER 4 1 144.8 224. -50. 
CUBOID 0 1 218.1 -181.9 215. -185. 250. - 5 0 .  
ARRAY 2 3RO. 
REFLECTOR 0 1 57.4 57. 260. 559.2 400. 0 .  1 
REFLECTOR 2 1 5RO .32 1 
REFLECTOR 3 1 5RO 1.27 1 
REPLECTOR 4 1 5RO .64 1 
REFLECTOR 0 1 5RO 365 1 
REFLECTOR 5 2 6R3 10 
REFLECTOR 5 12 0 3 4RO 10 
END GEOM 
READ START XSM=138 XSP=262 YSM=138 YSP=262 ZSM=50 GSP=169 END START 
READ BIAS ID=301 2 21 END BIAS 
READ ARRAY ARA=1 NUX=& NUY=4 NUZ=4 FILL F1 END FILL 
ARA=2 NUX=2 NUY=l NUZ=l FILL 2 3 END FILL END ARRAY 
READ PLOT 
XUL=113.2 YUL=286.8 ZUL=60. XLR=286.8 YLR~113.2 ZLR=6O. 
UAX=1 VDN=-1 NAX=125 END 
XUL=437.1 YUL=329.8 ZUL=60. XLR=726.7 YLk40.2 ZLR=6O. END 
END PLOT 
END DATA 
END 
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Table A S  (continued) 

CAS65 
=CSAS25 
U02(N03)2 415 G U/L 
27GROUPNDF4 UULTIREGION 
SOLNU02(N03)2 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
ARBUWOOD .640525 3 0 0 0 6012 44.435 1001 6.2639 8016 49.301 3 END 
CARBONSTEEL 4 END 
REG-CONCRETE 5 END 
END COUP 
CYLINDRICAL END 
1 9.52 ONEEXTERUOD 2 10.16 NOEXTERUOD END ZONE 
UOZ(N0312 415 G U/L 2X2X2 ARRAY UNREFL. WALLS, FLOOR, C TANK 
READ PARAH PLT=NO NPG=6OO FDN=YES NUB=YBS END PARAM 
READ GEOU 
UNIT 1 
CYLINDER 1 1 9 . 5 2  17.5609 0. 
CYLINDER 0 1 9.52 17.77 0 .  
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 0310.875 19.125 -1.355 
UNIT 2 
ARRAY 1 23-21-75 0. 
CUBOID 0 1 4P200. 250. - 5 0 .  
UNIT 3 
CYLINDER 0 1 142.8 224. -48. 
CYLINDER 4 1 144.8 224. - 5 0 .  
CUBOID 0 1 218.1 -181.9 215. -185. 250. - 5 0 .  
ARRAY 2 3R0. 
REFLECTOR 0 1 57.4 57. 260. 559.2 400. 0. 1 
REFLECTOR 2 1 5RO .32 1 
REFLECTOR 3 1 5RO 1.27 1 
REFLECTOR 4 1 5RO .64 1 
REFLECTOR 0 1 5RO 365 1 
REFLECTOR 5 2 6R3 10 
REFLECTOR 5 12 0 3 4R0 10 
END GEOU 
READ START XSU=178 XSP=222 YSU=178 YSP=222 ZSU=50 ZSP=91 END START 
R E M  BIAS ID=301 2 21 END BIAS 
READ ARRAY ARA=1 NUX=2 NUY=2 NUZ=2 FILL I1 END FILL 
ARA=2 NUX=2 NUY=l NUZ=1 FILL 2 3 END FILL END ARRAY 
READ PLOT 
XUL=113.2 YUL=286.8 ZUL=69. XLR=286.8 YLR=113.2 ZLR=CO. 
UAX=l VDN=-l NAX=125 END 
XUL=437.1 YUL=329.8 ZUL=60. XLR=726.7 YLR=40.2 ZLR=60. END 
END PLOT 
END DATA 
END 

CAS66 
=CSAS25 
U02(N03)2 415 G U/L 
27GROUPNDF4 UULTIREGION 
SOLNU02(N03)2 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 SND 

3 1 END PARAFFIN 
END COUP 
CYLINDRICAL END 
1 9.52 ONEEXTERUOD 2 10.16 NOEXTERUOD END ZONE 

READ PARAM NPG=600 FDN=YES NUB=YES END PARAM 
UOZ(NO~)Z 415 G U/L 3 x 3 ~ 3  ARRAY 15.24 cn PAR. BOT., 1.27 cx PLBX. 

READ GEOU 
CYLINDER 1 1 9.52 17.5609 0. 
CYLINDER 0 1 9.52 17.77 0. 
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4P14.95 23.20 -5.43 
CORE 0 1 3RO. 
REFLECTOR 2 2 5R1.27 0 1 
REFLECTOR 3 2 SRO 3 4 
REFLECTOR 3 6 5RO 3.24 1 
END GEOU 
READ BIAS ID=400 2 6 END BIAS 
READ ARRAY NUX=3 NUY=3 NUZ=3 END ARRAY 
END DATA 
END 

CAS67 
=CSAS25 
U02(N03)2 415 G U/L 
27GROUPNDF4 UULTIRBGION 
SOLNUOZ(N03)Z 1 4 1 5  0 1 293 92235 92.6 92238 7.0 END 
PLEXIGLASS 2 1 END 
PARAFFIN 3 1 END 
END COUP 
CYLINDRICAL END 
1 9.52 ONEEXTERUOD 2 10.16 NOEXTERUOD END ZONE 
U02(N03)2 415 G U/L 3X3X3 ARRAY 15.24 (111 PAR. BOT., 2.54 CU PLEX. 
READ PARAM NPG=6OO FDN=YES NUB=YES END PARAM 
READ GEOU 
CYLINDER 1 1 9.52 17.5609 0. 
CYLINDER 0 1 9.52 17.77 0. 
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4316.13 24.38 -6.61 
CORE 0 1 3RO. 
REFLECTOR 2 2 5R2.54 0 1 
REFLECTOR 3 2 5RO 3 4 
REFLECTOR 3 6 5RO 3.24 1 
END GEOU 
READ BIAS ID=400 2 6 END BIAS 
READ ARRAY NUX=3 NUY=3 NU2=3 END ARRAY 
END DATA 
END 



Table A S  (continued) 

CAS 6 8 
=CSAS25 
UO2(N03)2 415 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNUOZ(N03)Z 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
PARAFFIN 3 1 END 
END COMP 
CYLINDRICAL END 
1 9.52 ONEEXTERMOD 2 10.16 NOEXTERMOD END ZONE 
U02(N03)2 415 G U/L 3X3X3 ARRAY 15.24 CM PAR. BOT., 1.27 CM PAR. 
READ PARAM NPG=6OO FDN=YES NUB=YES END PARAM 
READ GEOM 
CYLINDER 1 1 9.52 17.5609 0. 
CYLINDER 0 1 9.52 17.77 0. 
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4P15.10 23.35 -5.58 
CORE 0 1 3RO. 
REFLECTOR 3 2 5R1.27 0 1 
REFLECTOR 3 2 5R0 3 4 
REFLECTOR 3 6 5R0 3.24 1 
END GEOM 
READ BIAS ID=400 2 6 END BIAS 
READ ARRAY NUX=) NUY=3 NUZ=3 SND ARRAY 
END DATA 
END 

CAS69 
=CSAS25 
U021N03)2 415 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNU02(N03)2 1 415 0 1 293 92235 92.6 92238 7.9 END 
PLEXIGLASS 2 1 END 
7ARAFFIN 3 1 END 
END COMP 
CYLINDRICAL END 
1 9.52 ONEEXTERBOD 2 10.16 NOEXTSRMOD END ZONS 
UOZ(N0312 415 G U/L 3X3X3 ARRAY 15.24 CM PAR 5 FC, PLEX 1 FC 
READ PARAM NPG=600 FDN=YES NUB=YES END PARAM 
READ GKOM 
CYLINDER 1 1 9.52 17.5609 0. 
CYLINDER 0 1 9.52 17.77 0. 
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4318.615 26.865 -9.095 
CORE 0 1 3RO. 
RKFLSCTOR 3 2 0 5R3 4 
REFLECTOR 3 6 0 5R3.24 1 
REFLECTOR 2 2 3 5R0 4 
REPLECTOR 2 6 3.24 5R0 1 
END GEOM 
RSAD BIAS ID=400 2 6 END BIAS 
READ ARRAY NUX=3 NUY=3 NUZ=3 END ARRAY 
END DATA 
END 

CAS 7 0 
=CSAS25 
U02(N03)2 415 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNU02(N03)2 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
PARAFFIN 3 1 END 
SND COMP 
CYLINDRICAL END 
1 9.52 ONEEXTERMOD 2 10.16 NOEXTERMOD END ZONE 
U02(N03)2 415 G U/L 3X3X3 ARRAY 15.24 CM PAR. BOT., 3.81 CM PAR. 
READ PARAM NPG=6OO FDN=YES NUB=YSS END PARAM 
READ GEOM 
CYLINDER 1 1 9.52 17.5609 0. 
CYLINDER 0 1 9.52 17.77 0. 
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4317.295 25.545 -7.775 
CORE 0 1 3RO. 
REPLECTOR 3 2 5R3.81 0 1 
REFLECTOR 3 2 5RO 3 4 
REFLSCTOR 3 6 5R0 3.24 1 
END GEOM 
READ BIAS ID=400 2 6 END BIAS 
READ ARRAY NUX=3 NUY=3 NUZ=3 END ARRAY 
END DATA 
END 

CAS71 
=CSAS25 
U02(N03)2 415 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNU02(N03)2 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
PARAFF I N 3 1 END 
END COMP 
CYLINDRICAL END 
1 9.52 ONEEXTERMOD 2 10.16 NOEXTERMOD END ZONE 
U02(N03)2 415 G U/L 3X3X3 ARRAY 15.24 CM PAR. BOT., 7.62 CM PAR. 
READ PARAM NPG=6OO PDN=YES NUB=YES END PARAM 
READ GEOM 
CYLINDER 1 1 9.52 17.5609 0. 
CYLINDER 0 1 9.52 17.77 0. 
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4318.085 26.335 -8.565 
CORE 0 1 3R0. 
REFLECTOR 3 2 5R3 0 2 
REPLECTOR 3 4 581.62 0 1 
REFLECTOR 3 2 5R0 3 4 
REFLECTOR 3 6 5R0 3.24 1 
END GEOM 
READ BIAS ID=400 2 6 END BIAS 
READ ARRAY NUX=) NUY=3 NUZ=3 END ARRAY 
END DATA 
END 
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Table A.5 (continued) 

CAS72 
=CSAS 2 5 
UOZ(N0312 415 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNU02(N03)2 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
PARAFFIN 3 1 END 
END COHP 
CYLINDRICAL END 
1 9.52 ONEEXTERUOD 2 10.16 NOEXTERUOD END ZONE 
UOZ(N0312 415 G U/L 3X3X3 ARRAY 1.27 CM PLEXIGLASS REFL. 
READ PARAM NPG=6OO FDN=YES NUB=YES END PARAU 
READ GEOM 
CYLINDER 1 1 9.52 17.5609 0. 
CYLINDER 0 1 9.52 17.77 0. 
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4314.54 22.79 -5.02 
CORE 0 1 3RO. 
RE?LECTOR 2 2 6R1.27 1 
END GEOM 
READ BIAS ID=400 2 6 END BIAS 
READ ARRAY NUX=3 NUY=3 NUZ=3 END ARRAY 
END DATA 
END 

CAS73 
=CSAS25 
UO2(N03)2 415 G U/L 
27GROUPNDP4 MULTIREGION 
SOLNU02(N03)2 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
PARAFFIN 3 1 END 
END COHP 
CYLINDRICAL END 
1 9.52 ONEEXTERUOD 2 10.16 NOEXTERUOD END $ON1 
UO2(N03)2 415 G U/L 3X3X3 ARRAY 1.27 Cn PARAFFIN REFL. 
READ PARAM NPG=COO FDN=YES NUB=YES END PARAU 
READ GEOM 
CYLINDER 1 1 9.52 17.5609 0 .  
CYLINDER 0 1 9.52 17.77 0 .  
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 9314.67 22.92 -5.15 
CORE 0 1 3R0. 
REFLECTOR 3 2 631.27 1 
END GEOM 
READ BIAS ID=400 2 6 END BIAS 
READ ARRAY NUX=3 NUY=3 NUX=) END ARRAY 
END DATA 
END 

CAS 7 4 
=CSAS25 
U02(N0312 415 G U/L 
27GROUPNDP4 MULTIREGION 
SOLNU02(NO312 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
PARAlPIN 3 1 END 
END COHP 
CYLINDRICAL END 
1 9.52 ONEEXTERUOD 2 10.16 NOEXTERUOD END ZONE 
UO2(N03)2 415 G U/L 3X3X3 ARRAY 15.24 CM PARAFFIN REFL. 
READ PARAU NPG=COO FDN=YES NUB=YES END PARAM 
READ GEOM 
CYLINDER 1 1 9.52 17.5609 0. 
CYLINDER 0 1 9.52 17.77 0. 
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4318.425 26.675 -8.905 
CORE 0 1 3RO. 
REFLECTOR 3 2 6R3 4 
REFLECTOR 3 6 6R3.24 1 
END GEOH 
READ BIAS ID=400 2 6 END BIAS 
READ ARRAY NUX=3 NUY=3 NUZ=3 END ARRAY 
END DATA 
END 

CAS 7 5 
=CSAS25 
UO2(N03)2 415 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNUOZ(N03)2 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
PARAFFIN 3 1 END 
END COUP 
CYLINDRICAL END 
1 9.52 ONEEXTERUOD 2 10.16 NOEXTERUOD END ZONE 
U02(N03)2 415 G U/L 3X3X3 ARRAY 3.81 CM PARAWIN RE?L. 
READ PARAM NPG=6OO PDN=YES NUB=YES END PARAM 
READ GEOM 
CYLINDER 1 1 9.52 17.5609 0. 
CYLINDER 0 1 9.52 17.77 0. 
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4317.005 25.255 -7.485 
CORE 0 1 3R0. 
REFLECTOR 3 2 6R3.81 1 
END GEOH 
READ BIAS ID=400 2 6 END BIAS 
READ ARRAY NUX=3 NUY=3 NUZ=3 END ARRAY 
END DATA 
END 
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Table A S  (continued) 

CAS76 
=CSAS25 
U02(N0312 415 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNUOZ(N03)Z 1 415 0 1 293 92235 92.6 92238 7 . 4  END 
PLEXIGLASS 2 1 END 
PARAFFIN 3 1 END 
END COMP 
CYLINDRICAL END 
1 9.52 ONEEXTERMOD 2 10.16 NOEXTERMOD END ZONE 
U02(N0312 415 G U/L 2X2X2 ARRAY 15.24 CM PAR. BOT.. 1.27 CM PLEX. 
READ PARAM NPG=600 FDN=YES NUB=YIIS END PARAM 
READ GEOM 
CYLINDER 1 1 9.52 17.5609 0. 
CYLINDER 0 1 9.52 1 7 . 7 7  0. 
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4P11.965 20.215 -2.445 
CORE 0 1 3RO. 
RXFLECTOR 2 2 5R1.27 0 1 
REPLECTOR 3 2 5RO 3 4 
REFLECTOR 3 6 5R0 3.24 1 
END GEOM 
READ BIAS ID=4OO 2 6 END BIAS 
READ ARRAY NUX=2 NUY=2 NUZ=2 END ARRAY 
BND DATA 
END 

CAS77 
=CSAS25 
U02(N03)2 415 G U/L 
27GROUPNDF4 MULTIRBGION 
SOLNU02(N0312 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 XND 
PARAFFIN 3 1 END 
END COMP 
CYLINDRICAL END 
1 9.52 ONXXXTERMOD 2 10.16 NOEXTERMOD END ZONE 
U02(N03)2 415 G U/L 2X2X2 ARRAY 15.24 CM PAR. BOT., 11.43 CM PLEX. 
READ PARAM NPG=600 FDN=YES NUB=YES END PARAM 
READ GEOM 
CYLINDER 1 1 9.52 17.5609 0. 
CYLINDER 0 1 9.52 17.77 0. 
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4314.925 23.175 -5,405 
CORE 0 1 3RO. 
REFLECTOR 2 2 5R3.0 0 3 
REFLECTOR 2 5 5R2.43 0 1 
REPLECTOR 3 2 5RO 3 4 
REFLECTOR 3 6 5RO 3.24 1 
END GEOM 
RXAD BIAS ID=400 2 6 END BIAS 
RXAD ARRAY NUX=2 NUY=2 NU2=2 END ARRAY 
END DATA 
END 

CAS 7 8 
=CSAS25 
U02(N0312 415 G U/L 
27GROUPNDF4 MULTIREGZON 
SOLNUO2(N03)2 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLKXIGLASS 2 1 END 
PARAFFIN 3 1 END 
END COMP 
CYLINDRICAL KND 
1 9.52 ONEXXTERMOD 2 10.16 NOEXTERMOD END ZONE 
U02(N03)2 415 G U/L 2X2X2 ARRAY 15.24 CM PAR. BOT., 15.24 CM PLXX. 
READ PARAM NPG=6OO FDN=YES NUB=YES END PARAM 
RXAD GEOM 
CYLINDER 1 1 9.52 17.5609 0. 
CYLINDER 0 1 9.52 17.77 0. 
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4314.96 23.21 -5.44 
CORE 0 1 3RO. 
REPLECTOR 2 2 5R3.0 0 4 
REFLECTOR 2 6 5R3.24 0 1 
REFLECTOR 3 2 5RO 3 4 
REFLECTOR 3 6 SRO 3.24 1 
END GEOM 
READ BIAS ID=400 2 6 END BIAS 
READ ARRAY NUX=2 NUY=2 NUZ=2 END ARRAY 
END DATA 
END 

CAS79 
=CSAS25 
U02(N03)2 415 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNU02(N03)2 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
PARAFFIN 3 1 END 
END COMP 
CYLINDRICAL END 
1 9.52 ONEXXTERMOD 2 10.16 NOXXTXRMOD END ZONE 
UO2(N03)2 415 G U/L 2X2X2 ARRAY 15.24 CM PAR. BOT., 2.54 CM PLEX. 
READ PARAM NPG=6d0 FDN=YES NUB=YES END PARAM 
READ GEOM 
CYLINDER 1 1 9.52 17.5609 0. 
CYLINDER 0 1 9.52 17.77 0. 
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4312.865 21.115 -3.345 
CORE 0 1 3RO. 
REFLECTOR 2 2 5R2.54 0 1 
REFLKCTOR 3 2 5RO 3 4 
REPLECTOR 3 6 5R0 3.24 1 
END GEOM 
READ BIAS ID=400 2 6 END BIAS 
READ ARRAY NUX=2 NUY=2 NUZ=2 END ARRAY 
END DATA 
END 



Table A.5 (continued) 

CAS 8 0 
=CSAS25 
UOZ(N03)2 415 G U/L 
27GROUPNDT4 UULTIREGION 
SOLNUOZ(N03)Z 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
PARATTIN 3 1 END 
END COUP 
CYLINDRICAL END 
1 9.52 ONEEXTERUOD 2 10.16 NOBXTERUOD END ZONE 
U02(N03)2 415 G U/L 2X2X2 ARRAY 15.24 CM PAR. BOT., 
READ PARAM NPG=6OO FDN=YES NUB=YES END PARAU 
READ GEOU 
CYLINDER 1 1 9.52 17.5609 0 .  
CYLINDER 0 1 9.52 17.77 0 .  
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4313.855 22.105 -4.335 
CORE 0 1 3RO. 
REFLECTOR 2 2 5R3.0 0 1 
RETLECTOR 2 3 5R1.45 0 1 
RETLECTOR 3 2 5R0 3 4 
RETLECTOR 3 6 5x0 3.24 1 

4 . 4 5  CH PLEX. 

END GEOH 
READ BIAS ID=400 2 6 END BIAS 
READ ARRAY NUX=2 NUY=2 NUI=2 END ARRAY 
END DATA 
END 

CAS81 
=CSAS25 
UOZ(N03)Z 415 G U/L 
27GROUPNDT4 HULTIREGION 
SOLNUOZ(N03)Z 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLBXIGLASS 2 1 END 
PARATFIN 3 1 END 
END COUP 
CYLINDRICAL END 
1 9.52 ONEEXTERUOD 2 10.16 NOEXTEmOD END ZONE 
UOZ(N03)Z 415 G U/L ZXZXZ ARRAY 15.24 CH PAR. BOT., 6.35 CH PLEX. 
READ PARAM NPG=600 TDN=YES NUB=YES END PARAH 
READ GEOH 
CYLINDER 1 1 9.52 17.5609 0 .  
CYLINDER 0 1 9.52 17.77 0 .  
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4319.48 22.73 -4.96 
CORE 0 1 3RO. 
RETLECTOR 2 2 5R3.0 0 1 
RETLECTOR 2 3 5R3.35 0 1 
REFLECTOR 3 2 5R0 3 4 
RETLECTOR 3 6 5x0 3.24 1 
END GEOU 
READ BIAS ID=400 2 6 END BIAS 
READ ARRAY NUX=2 NUY=2 NUZ=2 END ARRAY 
END DATA 
END 

CAS82 
=CSAS25 
UOZ(NO3)Z 415 G U/L 
27GROUPNDT4 UULTIREGION 
SOLNUOZ(N03)Z 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
PARATTIN 3 1 END 
END COUP 
CYLINDRICAL END 
1 9.52 ONEEXTERMOD 2 10.16 NOEXTERMOD END ZONE 
U021N03)2 415 G U/L 2XZX2 ARRAY 15.24 Cn PAR. BOT., 1-27 CU PAR. 
READ PARAH NPG=BOO TDN=YES NUB=YES END PARAH 
READ GEOH 
CYLINDER 1 1 9.52 17.5609 0 .  
CYLINDER 0 1 9.52 17.77 0 .  
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4312.09 20.34 -2.57 
CORE 0 1 3RO. 
RE?LECTOR 3 2 5R1.27 0 1 
REFLECTOR 3 2 5R0 3 4 
RETLECTOR 3 6 5R0 3.24 1 
END GEOU 
READ BIAS ID=400 2 6 END BIAS 
READ ARRAY NUX=2 NUY=2 NUZ=2 END ARRAY 
END DATA 
END 

CAS83 
=CS AS2 5 
U02(N03)2 415 G U/L 
27GROUPNDT4 UULTIREGION 
SOLNUOZ(N03)Z 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
PARA??IN 3 1 END 
END COUP 
CYLINDRICAL END 
1 9.52 ONEEXTERMOD 2 10.16 NOEXTERUOD END ZONE 
U02(N03)2 415 G U/L 2X2X2 ARRAY 15.24 CX PAR. BOT., 3.81 CH PAR. 
READ PARAH NPG=COO TDN=YES NUB=YES END PARAH 
READ GEOH 
CY 
CY 
CY 
cu 
cc 
RE 
RE 
RE 
EN 
RE 
R1 
EB 
E1 

‘LINDER 1 1 9.52 17.5609 0 .  
‘LINDER 0 1 9.52 17.77 0 .  
‘LINDER 2 1 10.16 18.41 -.64 
tBOID 0 1 4P13.79 22.04  -4.27 
IRE 0 1 3R0. 
ITLECTOR 3 2 5R3.81 0 1 
ITLECTOR 3 2 5R0 3 4 
ITLECTOR 3 6 5RO 3.24 1 
ID GEOU 
!AD BIAS 1D=400 2 6 END BIAS 
W ARRAY NUX=2 NUY=2 NUZ=2 END ARRAY 
10 DATA 
iD 



Table A S  (continued) 

CAS84 
=WAS25 
U02(N03)2 415 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNU02(N03)2 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
PARAFFIN 3 1 END 
END COMP 
CYLINDRICAL END 
1 9.52 ONEEXTERMOD 2 10.16 NOEXTERMOD END ZONE 
UO2(N03)2 415 G U/L 2X2X2 ARRAY 15.24 CM PAR. BOT., 7.62 CM PAR. 
READ PARAM NPG=600 FDN=YES NUB=YUS END PARAM 
READ GEOM 
CYLINDER 1 1 9.52 17.5609 0. 
CYLINDER 0 1 9.52 17.77 0. 
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4P11.515 22.765 -4.995 
CORE 0 1 3R0. 
REFLECTOR 3 2 5R3 0 2 
REFLECTOR 3 4 5R1.62 0 1 
REFLECTOR 3 2 5RO 3 4 
REFLECTOR 3 6 5R0 3.24 1 
END GEOM 
READ BIAS ID=400 2 6 END BIAS 
READ ARRAY NUX=2 NUY=2 NUZ=2 END ARRAY 
END DATA 
END 

CAS85 
=CSAS25 
U02(N03)2 415 G U/L 
27GROUPNDP4 MULTIREGION 
SOLNU02(N03)2 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
PARAFFIN 3 1 END 
END COMP 
CYLINDRICAL END 
1 9.52 ONEEXTERMOD 2 10.16 NOEXTERMOD END ZONE 
U02(N03)2 415 G U/L 2X2X2 ARRAY 1.27 CM PLEXIGLASS REFL. 
READ PARAM NPG=COO FDN=YES NUB=YES END PARAM 
READ GEOM 
CYLINDER 1 1 9.52 17.5609 0 .  
CYLlNDER 0 1 9.52 17.77 0.  
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4311.66 19.91 -2.14 
CORE 0 1 3RO. 
REPLECTOR 2 2 6R1.27 1 
END GEOM 
READ BIAS ID=400 2 6 END BIAS 
READ ARRAY NUX=2 NUY=2 NUZ=2 END ARRAY 
END DATA 
END 

CAS86 
=CSAS25 
U02(N03)2 415 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNUOZ(N03)Z 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
PARAFFIN 3 1 END 
END COMP 
CYLINDRICAL END 
1 9.52 ONEEXTERMOD 2 10.16 NOEXTERMOL, END ZONE 
U02(N03)2 415 G U/L 2X2X2 ARRAY 1.27 CM PARAFFIN REFL. 
READ PARAM NPG=BOO FDN=YES NUB=YES END PARAM 
READ GEOM 
CYLINDER 1 1 9.52 17.5609 0 .  
CYLINDER 0 1 9.52 17.77 0. 
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4P11.80 20.05 -2.28 
CORE 0 1 3RO. 
REFLECTOR 3 2 681.27 1 
END GEOM 
READ BIAS ID=400 2 6 END BIAS 
READ ARRAY NUX=2 NUY=2 NUZ=2 END ARRAY 
END DATA 
END 

CAS 8 7 
=CSAS 2 5 
UOZ(N0312 415 G U/L 
27GROUPNDF4 MULTIREGION 
U-235 1 0 9.846-4 END 
U-238 1 0 7.769-5 END 
H 1 0 5.809-2 END 
N 1 0 2.131-3 END 
0 1 0 3.756-2 END 
PLEXIGLASS 2 1 END 
PARAFFIN 3 1 END 
END COMP 
CYLINDRICAL END 
1 9.52 ONEEXTERMOD 2 10.16 NOEXTERMOD END KINE 
U02(N03)2 415 G U/L 2X2X2 ARRAY 15.24 CM PARAFFIN REFL. 
READ PARAM NPG=60Q FDN=YES NUB=YES END PARAM 
READ GEOM 
CYLINDER 1 1 9.52 17.5609 0. 
CYLINDER 0 1 9.52 17.77 0. 
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4P14.655 22.905 -5.135 
CORE 0 1 3RO. 
REFLECTOR 3 2 6R3 4 
REFLECTOR 3 6 6R3.24 1 
END GEOM 
READ BIAS ID=400 2 6 END BIAS 
READ ARRAY NUX=2 NUY=2 NUZ=2 END ARRAY 
END DATA 
END 

? - 
w 
0 



Table A S  (continued) 

CAS88 
=WAS25 
U02(N03)2 415 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNU02(N03)2 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END ~ 

PARAFFIN 3 1 END 
END COUP 
CYLINDRICAL END 
1 9.52 ONEEXTERMOD 2 10.16 NOEXTERMOD END ZONE 
UOZ(NO3)Z 415 G U/L 2XZX2 ARRAY 3.81 Cn PARAFFIN REFL. 
READ PARAH NPG=COO FDN=YES NUB=YES END PARAM 
RSAD GLOB 
CYLINDER 1 1 9.52 17.5609 0 .  
CYLINDER 0 1 9.52 17.77 0 .  
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4P13.615 21.865 -4.095 
CORE 0 1 3RO. 
REFLECTOR 3 2 6R3.81 1 
END GEOU 
RSAD BIAS ID=400 2 6 END BIAS 
READ ARRAY NUX=2 NUY=2 NUZ=2 END ARRAY 
END DATA 
END 

CAS89 
=CSAS25 
U02(N03)2 415 G U/L _ _ _  ~ ~ 

27GROUPNDF4 UULTIREGION 
SOLNUOZ(N03)Z 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END ~~~~~ ~ 

PARAFFIN 3 1 END 

CYLINDRICAL END 
1 9.52 ONEEXTERMOD 2 10.16 NOEXTERMOD END ZONE 
UOZ(N03)Z 415 G U/L 2X2X2 ARRAY 7.62 CU PARAFFIN REFL. 
READ PARAM NPG=600 FDN=YES NUB=YES END PARAM 

END c o w  

RSAD GEOU 
CYLINDER 1 1 9.52 17.5609 0 .  
CYLINDER 0 1 9.52 17.77 0.  
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4P14.40 22.65 -4.88 
CORE 0 1 3RO. 
REPLECTOR 3 2 6R3 2 
REFLECTOR 3 4 6R1.62 1 
END GEOU 
READ BIAS ID=400 2 6 END BIAS 
RBAD ARRAY NUX=2 NUY=2 NUI=2 END ARRAY 
END DATA 
END 

U02(N03)2 415 
READ PARAM 
READ GEOU 
UNIT 1 
CYLINDER 1 1 
CYLINDER 0 1 
CYLINDER 2 1 
CUBOID 0 1 
UNIT 4 
CYLINDER 6 1 
CYLINDER 0 1 
CYLINDER 2 1 
CUBOID 0 1 
UNIT 2 

CAS90 
=CSAS25 
U02(N03)2 415 G U/L 
27GROUPNDF4 UULTIREGION 
SOLNUOZ(N03)Z 1 415 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
ARBMWOOD .640525 3 0 0 0 6012 44.435 1001 6.2639 8016 49.301 3 END 
CARBONSTEEL 4 END 
REG-CONCRETE 5 END 
SOLNUOZ(N03)Z 6 279 0 1 293 92235 92.6 92238 7.4 END 

CYLINDRICAL END 
1 9.52 ONEEXTERUOD 2 10.16 NOEXTERUOD END ZONE 

END conp 

, G U/L 3X3X3 ARRAY UNREFL. 279 G U/L 5 CENT. UNITS WALLS, FLOOR, C 
PLT=NO NPG=6OO FDN=YES NUB=YES END P A R M  

9.52 17.5609 0. 
9.52 17.77 0. 
10.16 18.41 -.64 
4313.365 21.615 -3.845 

9.52 17.5609 0. 
9.52 17.77 0. 
10.16 18.41 -.64 
4313.365 21.615 -3.845 

~~ 

ARRAY 1 2R-40.095 0. 
CUBOID 0 1 4P200. 250.  -50. 
UNIT 3 
CYLINDER 0 1 142.8 224. -48. 
CYLINDSR 4 1 144.8 224. -50. 
CUBOID 0 1 218.1 -181.9 215. -185 
ARRAY 2 3RO. 
REFLECTOR 0 1 57.4 57. 260.  559.2 400. 0. 1 
REFLECTOR 2 1 5RO .32 1 

250. -50. 

REFLECTOR 3 1 5R0 1.27 1 
REFLECTOR 4 1 5R0 .64 1 
RE?LECTOR 0 1 5R0 365 1 
REFLECTOR 5 2 6R3 10 
REFLECTOR 5 12 0 3 4R0 10 
END GEO1 

READ BIAS ID=301 2 21 END BIAS 
READ ARRAY ARA=l NUX=3 NUY=3 NUZ=3 FILL 10R1 4 1 3R4 1 4 10R1 END FILL 
ARA=2 NUX=2 NUY=l NUZ=1 FILL 2 3 END FILL END ARRAY 
READ PLOT 
XUL=113.2 YUL=286.8 ZUL=60. XLR=286.8 YLR=113.2 ZLR=CO. 
UAX=1 VDN=-l NAX=l25 SND 
XUL=437.1 YUL=329.8 ZUL=60. XLR=726.7 YLRE40.2 ZLR=60. END 
END PLOT 
END DATA 
END 

READ START xsn=i38 xsp=262 ysn=138 YSP=Z~Z zsn=5o L S P = I ~ ~  END START 

? 
CL 

c. 
w 



Table A S  (continued) 

CAS91 
=CSAS25 
UOZ(N0312 63.3 G U/L 
27GROUPNDF4 MULTIREGION 
SOLNUOZ(N03)2 1 63.3 0 1 293 92235 92.6 92238 7.4 END 
PLEXIGLASS 2 1 END 
ARBMWOOD .640525 3 0 0 0 6012 44.435 1001 6.2639 8016 43.301 3 END 
CARBONSTEEL 4 END 
REG-CONCRETE 5 END 
END COUP 
CYLINDRICAL END 
1 9.52 ONEEXTERMOD 2 10.16 NOEXTERMOD END ZONE 
UOZ(N0312 63.3 G U/L 3X3X3 ARRAY UNREFL. WALLS, FLOOR, C TANK 
READ P A R M  NPG=BOO PDN=YES NUB=YES PLT=NO END PARAM 
READ GEOM 
UNIT 1 
CYLINDER 1 1 9.52 17.5609 0 .  
CYLINDER 0 1 9.52 17.77 0. 
CYLINDER 2 1 10.16 18.41 -.64 
CUBOID 0 1 4311.365 19.615 -1.895 
UNIT 2 
ARRAY 1 2R-34.095 0. 
CUBOID 0 1 4P200. 250. -50. 
UNIT 3 
CYLINDER 0 1 142.8 224. - 4 8 .  
CYLINDER 4 1 144.8 224. -50. 
CUBOID 0 1 218.1 -181.9 215. -185. 250. -50. 
ARRAY 2 3RO. 
REFLECTOR 0 1 57.4 57. 260. 559.2 400. 0. 1 
REILECTOR 2 1 5RO .32 1 
REFLECTOR 3 1 5RO 1.27 1 
REFLECTOR 4 1 5R0 .64 1 
REFLECTOR 0 1 5RO 365 1 
REFLECTOR 5 2 6R3 10 
REFLECTOR 5 12 0 3 4RO 10 
END GEOM 
READ START XSM=165 XSP=234 YSM=165 YSP=234 ZSM=50 ZSP=115 END START 
READ BIAS ID=301 2 21 END BIAS 
READ ARRAY ARA=1 NUX=3 NUY=3 NUZ=3 FILL F1 END FILL 
ARA=2 NUX=2 NUY=1 NUZ=l ?ILL 2 3 END FILL END ARRAY 
READ PLOT 
XUL=113.2 YUL=286.8 ZUL=CO. XLR=286.8 YLR=113.2 ZLR=60. 
UAX=1 VDN=-1 NAx=125 END 
XUL=437.1 YUL=329.8 ZUL=6O. XLR=726.7 YLR=40.2 ZLR=BO. END 
END PLOT 

? 
L 

w 
h) 

END DATA 
END 



Table A.6. Table 6 input data 

CAS01 
=CSAS25 
ETA EXPERIMENTS EXP I 1 
27GROUPNDP4 INFHOMMEDIUM 
U-233 1 0 0.0 END 
U-234 1 0 0.00538-4 END 
U-235 1 0 0.48006-4 END 
U-236 1 0 0.00138-4 END 
U-238 1 0 0.02807-4 END 
N 1 0 1.869-4 END 
H 1 0 0.066228 END 
0 1 0 0.033736 END 
8-1 0 1 0 0.0 END 
B-11 1 0 0.0 END 
TH-232 1 0 0.0 END 
AL 2 1  END 
55316 3 1  END 
CARBONSTEEL 4 1 END 
END COMP 
ETA EXPERIMENTS I 1 
READ PARAM NPG=600 PDN=YES NUB=YES TME=59 END PARAM 
READ GEOM 
SPHSRE 1 1 34.5948 SPHERE 2 1 34.9148 CUBOID 0 1 6334.9148 
END GEOM READ START NST=1 END START 
END DATA 
END 

CAS02 
=CSAS25 

27GROUPNDP4 INPHOMMEDIUM 
U-233 1 0 0.0 
U-234 1 0 0.00631-4 
U-235 1 0 0.56206-4 
U-236 1 0 0.00163-4 
U-238 1 0 0.03281-4 
N 1 0 2.129-4 
H 1 0 0.066148 
0 1 0 0.033800 
B-10 1 0 0.01029-4 
B-11 1 0 0.09166-4 
TH-232 1 0 0.0 
AL 2 1  
5531 6 3 1  
CARBONSTEEL 4 1 
END COMP 

ETA EXPERIMENTS EXP a 2 

END 
END 
END 
END 
END 
END 
END 
END 
END 
END 
END 
END 
END 
END 

ETA EXPERIMENTS (I 2 
READ PARAM NPG=BOO FDN=YES NUB=YES TME=59 END PARAM 
READ GEOM 
SPHERE 1 1 34.5948 SPHERE 2 1 34.9148 CUBOID 0 1 6334.9148 
END GEOM READ START NST=l END START 

END 

CAS03 
=CSAS25 
ETA EXPERIMENTS EXP I 3 
27GROUPNDP4 INPHOMMEDIUM 
U-233 1 0 0.0 END 
U-234 1 0 0.00716-4 END 
U-235 1 0 0.63944-4 END 
U-236 1 0 0.00184-4 END 
U-238 1 0 0.03734-4 END 
N 1 0 2.392-4 END 
H 1 0 0.066070 END 
0 1 0 0.033865 END 
B-10 1 0 0.02057-4 END 
B-11 1 0 0.08332-4 SND 

1 0 0.0 END TH-232 
AL 2 1  END 
SS316 3 1  END 
CARBONSTEEL 4 1 END 
END COMP 

READ PARAM NPG=COO PDN=YES NUB=YES TME=59 END PARAM 
READ GEOM 
SPHERE 1 1 34.5948 SPHERE 2 1 34.9148 CUBOID 0 1 6334.9148 
END GSOM READ START NST=1 END START 
END DATA 
END 

ETA EXPERIMENTS a 3 

CAS 0 4 
=CSAS25 
ETA EXPERIMENTS EXP I 4 
27GROUPNDP4 INPHOUMEDIUM 
U-233 1 0 0.0 END 
U-234 1 0 0.00762-4 END 
U-235 1 0 0.67959-4 END 
U-236 1 0 0.00197-4 END 
U-238 1 0 0.03967-4 END 
N 1 0 2.548-4 END 
H 1 0 0.066028 END 
0 1 0 0.034028 END 
B-10 1 0 0.02532-4 END 
8-1 1 1 0 0.10255-4 END 
TH-232 1 0 0.0 END 
AL 2 1  END 
SS316 3 1  END 
CARBONSTEEL 4 1 END 
END COMP 

READ PARAM NPG=COO PDN=YES NUB=YES TME=59 END PARAM 
READ GEOM 
SPHERE 1 1 34.5948 SPHSRE 2 1 34.9148 CUBOID 0 1 6334.9148 
END GEOM READ START NST=1 END START 
END DATA 
END 

ETA EXPERIMENTS a 4 

? 
r 
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Table A.6 (continued) 

CAS05 
=CSAS25 
ETA EXPERIMENTS EXP I 5 
27GROUPNDP4 INPHOMMEDIUM 
U-233 1 0 0.43284-4 END 
U-234 1 0 0.00716-4 END 
U-235 1 0 0.00018-4 END 
U-236 1 0 0.0 END 
U-238 1 0 0.00281-4 END 
N 1 0 1.178-4 END 
H 1 0 0.066360 END 
0 1 0 0.033608 END 
B-10 1 0 0.0 END 
8-1 1 1 0 0.0 END 
TH-232 1 0 0.000196-3 END 
AL 2 1  END 
SS316 3 1  END 
CARBONSTCEL 4 1 END 
END COMP 

READ PARAPI NPG=COO PDN=YBS NUB=YES TME=59 END PARAM 
READ GEOM 
SPHERE 1 1 34.5948 SPHERE 2 1 34.9148 CUBOID 0 1 6P34.9148 
END GEOM READ START NST=1 END START 
END DATA 
END 

ETA EXPERIMENTS a 5 

CAS 0 6 
=CSAS25 
ETA EXPERIMENTS EXP I 6 
27GROUPNDP4 INPHOMMEDIUM 
U-233 1 0 0.45120-4 END 
U-234 1 0 0.00744-4 END 
U-235 1 0 0.00018-4 END 
U-236 1 0 0.0 END 
U-238 1 0 0.00291-4 END 
N 1 0 1.224-4 END 
H 1 0 0.066345 END 
0 1 0 0.033621 END 
8-10 1 0 0.00263-4 END 
B-11 1 0 0.01066-4 END 
TH-232 1 0 0.000205-3 END 
AL 2 1  END 
SS316 3 1  END 
CARBONSTEEL 4 1 END 
END COMP 
ETA EXPERIMENTS I 6 
READ PARAPI NPG=600 PDN=YES NUB=YES TME=59 END PARAM 
READ GEOM 
SPHERE 1 1 34.5948 SPHERE 2 1 34.9148 CUBOID 0 1 6334.9148 
END GEOM READ START NST=1 END START 
END DATA 
END 

CAS 0 7 
=CSAS25 
ETA EXPERIMENTS EXP I 7 
27GROUPNDP4 INPHOMMEDIUM 
U-233 1 0 0.46798-4 END 
U-234 1 0 0.00772-4 END 
U-235 1 0 0.00018-4 END 

END U-236 
U-238 1 0 0.00301-4 END 
N 1 0 1.274-4 END 
H 1 0 0.066329 END 
0 1 0 0.033634 END 
B-10 1 0 0.00512-4 END 
B-11 1 0 0.02075-4 END 
TH-232 1 0 0.000213-3 END 
AL 2 1  END 
SS316 3 1  END 
CARBONSTEEL 4 1 END 
END COMP 
ETA EXPERIMENTS I 7 
READ PARAM NPG=COO PDN=YES NUB=YES TME=59 END PARAM 
READ GEOM 
SPHERE 1 1 34.5948 SPHERE 2 1 34.9148 CUBOID 0 1 6334.9148 
END GCOM READ START NST=l END START 
END DATA 
END 

1 0 0.0 

CAS 0 8 
=CSAS25 

27GROUPNDP4 INPHOMMEDIUM 
U-233 1 0 0.48455-4 
U-234 1 0 0.00801-4 
U-235 1 0 0.00021-4 
U-236 
U-238 1 0 0.00311-4 
N 1 0 1.319-4 
H 1 0 0.066315 
0 1 0 0.033646 
B-10 1 0 0.00758-4 
B-11 1 0 0.03069-4 
TH-232 
AL 2 1' 
SS316 3 1  
CARBONSTEEL 4 1 
END COMP 

ETA EXPERIMENTS EXP a 8 

1 0 0.0 

1 U 0.000221-3 

? 
e 
W 
P END 

END 
END 
END 
END 
END 
END 
END 
END 
END 
END 
END 
END 
END 

ETA EXPERIMENTS I 8 
READ PARAM NPG=COO FDN=YES NUB=YES TME=59 END PARAM 
READ GEOM 
SPHERE 1 1 34.5948 SPHERE 2 1 34.9148 CUBOID 0 1 6334.9148 
END GEOM READ START NST=1 END START 
END DATA 
END 



Table A.6 (continued) 

CAS09 
=CSAS25 

27GROUPNDP4 INPHOMEDIUM 
U-233 1 0 0.5066-4 END 
U-234 1 0 0.00827-4 END 
U-235 1 0 0.00021-4 END 
U-236 1 0 0.0 END 
U-238 1 0 0.00327-4 END 
N 1 0 1.363-4 END 
H 1 0 0.0663 END 
0 1 0 0.033659 END 
8-1 0 1 0 0.01005-4 END 
8-1 1 1 0 0.04070-4 END 
TH-232 1 0 0.000227-3 END 
AL 2 1  END 
SS316 3 1  END 
CARBONSTEEL 4 1 END 
END COMP 

ETA EXPERIMENTS EXP a 9 

ETA EXPERIMENTS I) 9 
READ PARAM NPG=COO PDN=YES NUB=YES TME=59 END PARAM . - ~ ~ 

READ GEOM 
SPHERE 1 1 34.5948 SPHERE 2 1 34.9148 CUBOID 0 1 6334.9148 
END GEOM READ START NST=1 END START 
END DATA 
END 

CAS 1 0 
=CSAS25 
ETA EXPERIMENTS EXP a 10 
27GROUPNDP4 INPHOMEDIUM 
U-233 1 0 0.0 END 
U-234 1 0 0.00409-4 END 
U-235 1 0 0.36185-4 END 
U-236 1 0 0.00220-4 END 
U-238 1 0 0.01985-4 END 
N 1 0 1.116-4 END 
H 1 0 0.066394 END 
0 1 0 0.033592 END 
B-10 1 0 0.0 END 
B-11 1 0 0.0 END 
TH-232 1 0 0.0 END 
AL 2 1  END 
SS316 3 1  END 
CARBONSTEEL 4 1 END 
END COMP 
ETA EXPERIMENTS a 10 
READ PARAM NPG=COO PDN=YES NUB=YES TME=59 END PARAM 
READ GEOM 
SPHERE 1 1 61.0108 SPHERE 2 1 61.7808 CUBOID 0 1 6P61 
END GEOM READ START NST=1 END START 
END DATA 
END 

,7808 

CAS1 1 
=CSAS 2 5 
ETA EXPERIMENTS EXP I 1 1  
27GROUPNDP4 INPHOMEDIUM 
U-233 1 0 0.33460-4 END 
U-234 1 0 0.00525-4 END 
U-235 1 0 0.00010-4 END 
U-236 1 0 0.0 END 
U-238 1 0 0.00256-4 END 
N 1 0 0.753-4 END 
H 1 0 0.066467 END 
0 1 0 0.033525 END 
8-1 0 1 0 0.0 END 

END B-11 
TH-232 1 0 0.000148-3 END 
AL 2 1  END 
SS316 3 1  END 
CARBONSTEEL 4 1 END 
END COMP 
ETA EXPERIMENTS a 1 1  
READ PARAM NPG=600 PDN=YES NUB=YES TME=59 END PARAU 
READ GEOM 
SPHERE 1 1 61.0108 SPHERE 2 1 61.7808 CUBOID 0 1 6861.7808 
END GEOM READ START NST=1 END START 
END DATA 
END 

1 0 0.0 

CAS 1 2 
=CSAS 2 5 
ETA EXPERIMENTS EXP 0 12 
27GROUPNDP4 INPHOMEDIUM 
U-233 1 0 0.00000-4 END 
U-234 1 0 0.00469-4 END 
U-235 1 0 0.41364-4 END 
U-236 1 0 0.00243-4 END 
U-238 1 0 0.02271-4 END 
N 1 0 1.27200-4 END 
H 1 0 0.066345 END 
0 1 0 0.033624 END 
B-10 1 0 0.0 END 
B-11 1 0 0.0 END 
TH-232 1 0 0.000000-3 END 
AL 2 1  END 
SS316 3 1  END 
CARBONSTEEL 4 1 END 
END COMP 

READ PARAM NPG=BOO CDN=YES NUB=YES TME=59 END PARAM 
READ GEOM CYLINDER 1 1 77.3684 45.1358 0.0 
CYLINDER 0 1 77.3684 264.0 0.0 
CYLINDER 3 1 77.4984 264.13 -0.13 
CUBOID 0 1 4377.4984 264.13 -0.13 
END GEOM 
READ START NST=1 END START 
END DATA 
END 

ETA EXPERIMENTS a 12 

? 
c 
w 
VI 



Table A.6 (continued) 

CAS13 
=CSAS25 
ETA EXPERIMENTS EXP # 13 
27GROUPNDF4 INPHONMEDIUM 
U-233 1 0 0.00000-4 
U-234 1 0 0.00451-4 
U-235 1 0 0.40595-4 
U-236 1 0 0.00222-4 
U-238 1 0 0.02339-4 
N 1 0 1.40900-4 
H 1 0 0.066343 
0 1 0 0.033655 
B-10 1 0 0.0 
B-11 1 0 0.0 
TH-232 1 0 0.000000-3 
AL 2 1  
SS316 3 1  
CARBONSTEEL 4 1 
END COMP 

END 
BND 
END 
END 
END 
END 
END 
END 
END 
END 
END 
END 
END 
END 

ETA EXPERIMENTS I 13 
READ PARAM NPG=600 PDN=YES NUB=YES TME=59 END PARAH 
READ GEOM CYLINDER 1 1 77.3684 41.4472 0.0 
CYLINDER 0 1 77.3684 264.0 0.0 
CYLINDER 3 1 77.4984 264.13 -0.13 
CUBOID 0 1 4377.4984 264.13 -0.13 
END GEOM 
READ START NST=1 END START 
END DATA 
END 

CAS 14 
=CSAS25 
ETA EXPERIMENTS EXP # 14 
27GROUPNDP4 INPHONMEDIUM 
U-233 1 0 0.00000-4 
U-234 1 0 0.00409-4 
U-235 1 0 0.36452-4 
U-236 1 0 0.00209-4 
U-238 1 0 0.02048-4 
N 1 0 1.18500-4 
H 1 0 0.066383 
0 1 0 0.033605 
B-10 1 0 0.0 
B-11 1 0 0 . 0  

END 
END 
END 
END 
END 
END 
END 
END 
END 

- .  . ... END 
TH-232 1 0 0.000000-3 END 
AL 2 1  END 
SS316 3 1  END 
CARBONSTEEL 4 1 END 
END COMP 
ETA EXPERIMENTS 0 14 
READ PARAM NPG=600 FDN=YES NUB=YES TME=59 END PARAH 
READ GEOM CYLINDER 1 1 77.3684 72.7456 0.0 
CYLINDER 0 1 77.3684 264.0 0.0 
CYLINDER 3 1 77.4984 264.13 -0.13 
CUBOID 0 1 4P77.4984 264.13 -0.13 
END GEOM 
READ START NST=1 END START 
END DATA 
END 

CAS1 5 
=CSAS25 
ETA EXPERIMB 
27GROUPNDP4 
U-233 
U-234 
U-235 
U-236 
U-238 
N 
H 
0 
B-10 
B-11 
TH-232 
AL 
SS316 
CARBONSTEEL 
BND COMP 

lNTS EXP # 15 
INPHOMMEDIUM 
1 0 0.00000-4 END 
1 0 0.00397-4 END 
1 0 0.34845-4 END 
1 0 0.00194-4 END 
1 0 0.01962-4 END 
1 0 1.20800-4 END 
1 0 0.066389 END 
1 0 0.033609 BND 
1 0 0.0 END 
1 0 0.0 END 
1 0 0.000000-3 END 
2 1  BND 
3 1  BND 
4 1  END 

BTA EXPERIMENTS I 15 
READ PARAM NPG=600 PDN=YES NUB=YES TME=59 END PARAM 
READ GEOM CYLINDER 1 1 77.3684 105.2068 0.0 
CYLINDER 0 1 77.3684 264.0 0.0 
CYLINDER 3 1 77.4984 264.13 -0.13 
CUBOID 0 1 4377.4984 264.13 -0.13 
END GEOM 
READ START NST=1 END START 
END DATA 
END 

CAS 1 6 
=CSAS25 
ETA BXPERIMENTS EXP # 16 
27GROUPNDF4 INPHOMMEDIUM 
U-233 1 0 0.00000-4 BND 
U-234 1 0 0.00384-4 END 
U-235 1 0 0.33519-4 END 
U-236 1 0 0.00186-4 END 
U.-238 1 0 0.01924-4 END 
N 1 0 1.24400-4 END 
H 1 0 0.066391 END 
0 1 0 0.033615 END 
8-1 0 1 0 0.0 END 
8-1 1 1 0 0.0 END 
TE-232 1 0 0.000000-3 END 
AL 2 1  END 
SS316 3 1  END 
CARBONSTEEL 4 1 BND 
END COMP 
ETA EXPERIMENTS # 16 
READ PARAM NPG=6OO PDN=YES NUB=YES TME=59 END PARAU 
READ GEOM CYLINDER 1 1 77.3684 203.2762 0.0 
CYLINDER 0 1 77.3684 264.0 0.0 
CYLINDER 3 1 77.4984 264.13 -0.13 
CUBOID 0 1 4177.4984 264.13 -0.13 
END GEQM 
READ START NST=l END START 
END DATA 
END 



Table A.6 (continued) 

CASl 7 
=CSAS 2 5 
ETA EXPERIMENTS EXP I 17 
27GROUPNDP4 INPHOMEDIUM 
U-233 1 0 0.36517-4 
U-234 1 0 0.00556-4 
U-235 1 0 0.00000-4 
U-236 1 0 0.00000-4 
U-238 1 0 0.00410-4 
N 1 0 0.82600-4 
H 1 0 0.066439 
0 1 0 0.033539 
6-10 1 0 0.0 

END 
END 
END 
END 
END 
END 
END 
END 
END 

6-1 1 1 0 0.0 END 
TH-232 1 0 0.000037-3 END 
AL 2 1  END 
SS316 3 1  END 
CARBONSTEEL 4 1 END 
END COMP 

READ P A R M  NPG=600 FDN=YES NUB=YES TME=59 END PARAM 
READ GEOM CYLINDER 1 1 77.3684 49.5046 0.0 
CYLINDER 0 1 77.3684 264.0 0.0 
CYLINDER 3 1 77.4984 264.13 -0.13 
CUBOID 0 1 4377.4984 264.13 -0.13 
END GEOM 
READ START NST=l END START 
END DATA 
END 

ETA EXPERIMENTS n 1 7  

CAS18 
=CSAS25 
ETA EXPERIMENTS EXP I 18 
27GROUPNDFY INPHOIU¶EDIUM 
U-233 
U-234 
U-235 
U-236 
U-238 
N 
H 
0 
6-10 
6-1 1 

1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  

0.34978-4 
0.00525-4 
0.00000-4 
0.00000-4 
0.00395-4 
0.84900-4 
0.066444 
0.033542 
0.0 
0.0 

END 
END 
END 
SND 
END 
END 
END 
END 
END 
END ~~ - 

TH-232 1 0 0.000032-3 END 
AL 2 1  END 
SS316 3 1  END 
CARBONSTEEL 4 1 END 
END COMP 
ETA EXPERIMENTS # 18 
READ P A R M  NPG=6OO PDN=YES NUB=YES TME=59 END PARAM 
READ GEOM CYLINDER 1 1 77.3684 59.2074 0.0 
CYLINDER 0 1 77.3684 264.0 0.0 
CYLINDER 3 1 77.4984 264.13 -0.13 
CUBOID 0 1 4P77.4984 264.13 -0.13 
END GEOM 
READ START NST=l END START 
END DATA 
END 

CASl 9 
=CSAS25 
ETA EXPERIMENTS EXP I 19 
27GROUPNDF4 INFHOMMEDIUM 
U-233 1 0 0.33292-4 END 
U-234 1 0 0.00507-4 END 
U-235 1 0 0.00000-4 END 
U-236 1 0 0.00000-4 END 
U-238 1 0 0.00375-4 END 
N 1 0 0.80200-4 END 
H 1 0 0.066459 END 
0 1 0 0.033533 END 
B-10 1 0 0.0 END 
6-1 1 1 0 0.0 END 
TH-232 1 0 0.000037-3 END 
AL 2 1  END 
SS316 3 1  END 
CARBONSTEEL 4 1 END 
END COMP 
ETA EXPERIMENTS I 19 
READ P A R M  NPG=LOO PDN=YES NUB=YES TME=59 END P A R M  
READ GEOM CYLINDER 1 1 77.3684 77.6732 0.0 
CYLINDER 0 1 77.3684 264.0 0.0 
CYLINDER 3 1 77.4984 264.13 -0.13 
CUBOID 0 1 4377.4984 264.13 -0.13 
END GEOM 
READ START NST=l END START 
END DATA 
END 

? 
CAS20 
=CSAS25 
ETA EXPERIMENTS EXP I 20 
27GROUPNDP4 INFHOMEDIUM 
U-233 1 0 0.31567-9 END 
U-234 1 0 0.00481-4 END 
U-235 1 0 0.00000-4 END 
U-236 1 0 0.00000-4 END 
U-238 1 0 0.00354-4 END 
N 1 0 0.79500-4 END 
H 1 0 0.066470 END 
0 1 0 0.033531 END 
6-10 1 0 0.0 END 
8-1 1 1 0 0 . 0  END 
TH-232 1 0 0.000258-3 END 
AL 2 1  END 
SS316 3 1  END 
CARBONSTEEL 4 1 END 
END COMP 

READ PARAM NPG=COO PDN=YES NUB=YES TME=59 END PARAM 
READ GEOM CYLINDER 1 1 77.3684 138.9126 0.0 
CYLINDER 0 1 77.3684 264.0 0.0 
CYLINDER 3 1 77.4984 264.13 -0.13 
CUBOID 0 1 4P77.4984 264.13 -0.13 
END GEOM 
READ START NST=1 END START 
END DATA 
END 

ETA EXPERIMENTS a 20 

e 
w 
4 



Table A.6 (continued) 

CAS21 
=CSAS25 
ETA EXPERIMENTS EXP il 21 
27GROUPNDP4 INPHOllllEDIUH 
U-233 1 0 0.00000-4 END 
U-234 1 0 0.00397-4 END 
U-235 1 0 0.33940-4 END 
U-236 1 0 0.00240-4 END 
U-238 1 0 0.01975-4 END 
N 1 0 1.40700-4 END 
H 1 0 0.066367 END 
0 1 0 0.033645 END 
6-10 1 0 0.0 END 
8-1 1 1 0 0.0 END 
TH-232 1 0 0.000000-3 END 
AL 2 1  END 
SS316 3 1  END 
CARBONSTEEL 4 1 END 
END COHP 
ETA EXPERIMENTS I 21 
READ PARAH NPGzCOO PDN=YES NUB=YES THE=59 END P A R M  
READ GEOH CYLINDER 1 1 136.7790 90.8812 0.0 
CYLINDER 0 1 136.7790 274.0 0.0 
CYLINDER 4 1 138.6840 275.905 - 1 . 3 0 5  
CUBOID 0 1 4P138.6840 275.905 -1.905 
END GEOH 
READ START NST=l ENu START 
END DATA 
END 

-- 
I 

CAS22 
=CSAS25 
ETA EXPERIMENTS EXP il 22 
27GROUPNDP4 INPHOMHEDIUH 
U-233 1 0 0.00000-4 END 
U-234 1 0 0.00381-4 END 
U-235 1 0 0.33124-4 END 
U-236 1 0 0.00232-4 END 
U-238 1 0 0.01942-4 END 
N 1 0 1.36700-4 END 
H 1 0 0.066374 END 
0 1 0 0.033634 END 
6-1 0 1 0 0.0 END 
6-1 1 1 0 0.0 END 
TH-232 1 0 0.000000-3 END 
AL 2 1  END 
SS316 3 1  END 
CARBONSTEEL 4 1 END 
END COHP 

READ PARAH NPG=600 FDN=YES NUB=YES THE=59 END PARAH 
READ GEOfi CYLINDER 1 1 136.7790 122.4280 0.0 
CYLINDER 0 1 136.7790 274.0 0.0 
CYLINDER 4 1 138.6840 275.905 -1.905 
CUBOID 0 1 4P138.6840 275.905 -1.905 
END GEOH 
READ START NST=l END START 
END DATA 
END 

ETA EXPERIMENTS a 22 

CAS23 
=CSAS25 
ETA EXPERIMENTS EXP I 23 
27GROUPNDP4 INFHOMHEDIUM 
U-233 1 0 0.00000-4 END 
U-234 1 0 0.00368-4 END 
U-235 1 0 0.32347-4 END 
U-236 1 0 0.00220-4 END 
U-238 1 0 0.01894-4 END 
N 1 0 1.33800-4 END 
H 1 0 0.066385 END 
0 1 0 0.033631 END 
8-10 1 0 0.0 END 
8-11 1 0 0.0 END 
TH-232 1 0 0.000000-3 END 
AL 2 1  END 
SS316 3 1  END 
CARBONSTEEL 4 1 END 
END COHP 
ETA EXPERIMENTS 0 23 
READ PARAH NPG=6OO PDN=YES NUB=YES THE=59 END PARAM 
READ GEOH CYLINDER 1 1 136.7790 241.1222 0.0 
CYLINDER 0 1 136.7790 274.0 0.0 
CYLINDER 4 1 138.6840 275.905 -1.905 
CUBOID 0 1 4P138.6840 275.905 -1.905 
END GEOH 
READ START NST=l END START 
END DATA 
END 



Appendix B 

PLOT OF AVERAGE &ff BY GENERATION SKIPPED 
FOR VALIDATION CASES 

Plots of average bff by generation skipped for the validation cases appear in the same order as 
listed in Tables 1-6 of Sect. 1 of this report. 

Fig. B.l. Plots for Table 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B-2 
Fig. B.2. Plots for Table 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Fig. B.3. Plots for Table 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B-28 

Fig. B.5. Plots for Table 5 . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B-75 
Fig. B.4. Plots for Table 4 B-53 

Fig. B.6. Plots for Table 6 . , . B-121 
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Appendix C 

CALCULATED RESULTS AND EXPERIMENTAL PARAMETERS 

In order to analyze the data from the validation calculations, the experiments were parameterized. 
The results could then be categorized in a number of ways to test for trends and bias. Table C.1 con- 
tains the parameters which were used for data analysis for each experiment. 

Key terms are as follows: 

RUN 
MEMB 
KEFF 
SDM 
GBAR 
ENRLEV 
ASSAY 
REFLCOND 

REFL 
SYSGEOM 
UNITGEOM 
FUELMIX 

FUEL 
FMATL 
REF 

Sequential number assigned to experiments. 
Case number which corresponds to Tables 1-6. 
KENO calculated k. 
KENO calculated standard deviation. 
Average energy group of neutron causing fission. 
Enrichment level (high, intermediate, low). 
Fuel enrichment. 
Reflection condition (reflected, partially reflected, 
unreflected). 
Reflector material. 
Overall system geometry (array, single unit). 
Principal geometry of unit (cylinder, slab, sphere). 
Indicator as to whether the system was considered primarily 
heterogeneous or homogeneous. 
Primary form of fissile material. 
Principal fissile nuclide in fuel. 
Reference number for reference which describes the critical experiment. 

c- 1 



RUN 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

MEMB 
CAAO 1 
CAAOZ 
CAAO 3 
CAAO 4 
CAAO 5 
CAA06 
CAAO 7 
CAAOB 
CAAO 9 
CAAlO 
CAAll 
CAAl2 
CAAl3 
CAA14 
CAAl5 
CAAl6 
CAAl7 
CAAl8 
CAAl9 
CAAZ 0 
CAA2 1 
CAA22 
CAA2 3 
CAA24 
CAAZ 5 
CAA2 6 
CAA2 7 
CAA28 
C M 2 9  
CAA3 0 
CAA3 1 
CAA3 2 
C M 3  3 
CAA34 
CAA35 
CAA36 
CAA37 
C M 3 8  
CAA39 

KEPP 
0.9945 
0.9912 
0.9924 
0.9942 
0.9839 
0.9957 
0.9778 
0.9966 
0.9950 
1.0010 
0.9921 
0.9885 
1.0035 
0.9921 
0.9908 
0.9940 
0.9884 
0.9885 
0.9875 
1.0030 
1.0055 
1.0042 
0.9791 
0.9918 
1.0015 
0.9991 
0.9991 
0.9739 
0.9938 
0.9861 
0.9936 
0.9856 
0,9949 
0.9959 
1 ,0029 
1.0106 
0.9931 
0.9927 
1.0001 

s DM 
0.0036 
0.0030 
0.0031 
0.0032 
0.0034 
0.0036 
0.0036 
0.0030 
0.0029 
0.0032 
0.0033 
0.0026 
0.0022 
0.0025 
0.0020 
0.0025 
0.0029 
0.0025 
0.0035 
0.0031 
0.0029 
0.0034 
0.0036 
0.0033 
0.0035 
0.0025 
0.0040 
0.0035 
0.0031 
0.0032 
0.0032 
0.0028 
0.0027 
0.0022 
0.0030 
0.0026 
0.0027 
0.0022 
0.0025 

GBAR 
21 .2098 
21.7488 
22.8842 
23.1207 
23.2252 
21.1295 
21.4048 
22.8577 
22.7496 
20.91 58 
20.8889 
24.0050 
24.3601 
24.4837 
24.1875 
24.1867 
24.2535 
24.3097 
23.3587 
24.0125 
24.5659 
24.2557 
23.3846 
23.6607 
24.1830 
24.6292 
22.8645 
21.6194 
24.3746 
24.2794 
24.2837 
24.531 2 
24.71 74 
24.7148 
24.3638 
24.3983 
24.5838 
24.7829 
24.7326 

ENRLEV 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 

ASSAY 
4.89 
4.89 
4.89 
4.89 
4.89 
4.89 
4.89 
4.89 
4.89 
4.89 
4.89 
4.89 
4.89 
4.89 
4.89 
4.89 
4.89 
4.89 
4.89 
4.89 
4.89 
4.89 
4.89 
4.89 
4.89 
4.89 
4.89 
4.89 
4.89 
4.89 
4.89 
4.89 
4.89 
4.89 
4.89 
4.89 
4.89 
4.89 
4.89 

REPLCOND 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
U 
U 
U 
U 
R 
R 
R 
R 
R 
R 
R 
U 
U 
U 
U 
U 
R 
R 
R 
R 
R 

REFL 
H20 
H20 
H20 
H20 
H20 
COMP 
PB 
PB 
PB 
PB 
PB 
UO2F2 
UO2F2 
U02F2 
U02F2 
U02F2 
UO2F2 
UO2P2 

820 
H20 
HZO 
H20 
H20 
H20 
H2O 

H20 
H2O 
H2O 
H20 
H20 

SYSGEOM UNITGEOM 
A CY 
A CY 
A CY 
A CY 
A CY 
A CY 
A CY 
A CY 
A CY 
A CY 
A CY 
A CY 
A CY 
A CY 
A CY 
A CY 
A CY 
A CY 
s SL 
s SL 
s SL 
s SL 
s SL 
S SL 
s SL 
s SL 
s SL 
s SL 
s SL 
s CY 
s SL 
s CY 
s SP 
s CY 
s CY 
s SL 
s CY 
s SP 
s CY 

FUELMIX 
HET 
HET 
HET 
HET 
WET 
HIT 
HIT 
HET 
HET 
HIT 
HET 
HIT 
HIT 
HET 
HIT 
HET 
HET 
HET 
HOM 
HOM 
HOM 
won 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
won 
HOM 
HOM 
HON 
HOM 
HOM 
HOM 
HOM 

FUEL 
METAL 
METAL 
METAL 
METAL 
METAL 
METAL 
METAL 
METAL 
METAL 
METAL 
METAL 
METAL 
NBTAL 
METAL 
METAL 
METAL 
METAL 
METAL 
U308 
U308 
U308 
U308 
U308 
U308 
U308 
U308 
U308 
U308 
U308 
UO2F2 
U02F2 
UO2F2 
U02F2 
U02F2 
U02F2 
UO2FZ 
U02F2 
U02F2 
U02F2 

FMATL 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 

REF 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
15 
15 
15 
15 
15 
15 
I5 
15 
15 
I5 
15 
15 
I5 
15 
15 
15 
15 
15 
15 
15 
15 



RUN 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 

. - - - - - - - - - 
XEMB 
CAB01 
CAB02 
CAB0 3 
CAB07 
CAB08 
CAB09 
CAB1 0 
CAB1 1 
CAB12 
CABl 3 
CABl 4 
CABl 5 
CABl 6 

. - - - - - - - - 
KEPF 
0.9893 
1.0025 
0.9927 
0.9897 
0.9924 

0.9998 
0.9953 
0.9943 
0.9960 
1.0093 
0.9992 
0.9877 

- - - - - - - - 
sDn 

0.0026 
0.0029 
0.0025 
0.0025 
0.0032 

0.0024 
0.0025 
0.0028 
0.0028 
0.0026 
0.0030 
0.0029 

GBAR ENRLEV 
10.4590 L 
15.9174 L 
16.7417 L 
13.4583 L 
15.6574 L 

L 
16.8740 L 
17.1558 L 
17.5492 L 
15.8499 L 
17.1937 L 
18.5920 L 
19.6705 L 

Table C.l (continued) 
.----------TABLE=Z------------------- 
ASSAY REFLCOND REFL SYSGEOM 
3.85 R HZO A 
3.85 R H20 A 
3.85 R H2O A 
3.85 R H2O 
3.85 R H2O 
3.85 R H20 A 
3.85 R H20 A 
3.85 R H2O A 
3.85 R H20 A 
3.85 R nzo A 
3.85 R H20 A 
3.85 R H20 A 
3.85 R H2O A 

r 

----------- 
UN I TGBOM 

CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 

FurLnIx FUEL 
HIT METAL 
HET METAL 
HIT IBTAL 
HET METAL 
HIT METAL 
HET METAL 
HIT METAL 
HET METAL 
HET METAL 
HIT METAL 
HIT METAL 
HIT METAL 
HIT METAL 

PIUTL REF 
U235 16 
U235 16 
U235 16 
U235 16 
U235 16 
U235 16 
U235 16 
U235 16 
U235 16 
U235 16 
U235 16 
U235 16 
U235 16 



Table C. 1 (continued) 

RUN 
53 
54 
55 
56 
57 
58 
59 
6 0  
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 

MEMB 
CAS04 
CAS05 
CAS06 
CASl 1 
CAS12 
CASl 3 
CAS14 
CASl 5 
CAS16 
CAS1 7 
CAS18 
CAS19 
CAS20 
CAS21 
CAS22 
CAS 2 3 
CAS24 
CAS25 
CAS 2 6 
CAS27 
CAS28 
CAS29 
CAS30 
CAS31 
CAS 3 2 
CAS33 
CAS 3 4 
CAS 3 5 
CAS36 
CAR0 1 
CAR02 
CARO 3 
CAR04 
CARO 5 
CAR06 
CARO 7 
CAR08 
CAR09 
CAR1 0 
CAR1 1 
CAR1 2 
CAR1 3 
CAR1 4 
CARl 5 
CARl 6 
CAR1 7 
CAR1 8 
CAR1 9 
CAR2 0 

KEPP 
0.9998 
0.9989 
0.9967 
1.0023 
1.0096 
1.0054 
1.0028 
0.9967 
1 . o o o o  
0.9982 
0.9975 
0.9885 
0.9846 
1.0145 
1 .0228 
1.0169 
1.0129 
1.0201 
1.0152 
1.0187 
1.0180 
1.0131 
1.0173 
1.0131 
1.0124 
0.9989 
1.0006 
0.9970 
1.0023 
1.0081 
1.0052 
0.9876 
1 .0089 
0.9998 
0.9951 
0.9998 
0.9980 
0.9983 
1.0008 
1.0073 
1.0109 
1.0108 
0.9907 
1.0106 
0.9978 
1.0069 
1 .0005 
1 .0097 
0.9911 

SDM 
0.0022 
0.0026 
0.0022 
0.0030 
0.0026 
0.0029 
0.0027 
0.0024 
0.0026 
0.0027 
0.0024 
0.0020 
0.0018 
0.0030 
0.0030 
0.0032 
0.0026 
0.0032 
0.0025 
0.0030 
0.0028 
0.0030 
0.0030 
0.0030 
0.0030 
0.0030 
0.0028 
0.0034 
0.0032 
0.0034 
0.0031 
0.0030 
0.0029 
0.0027 
0.0031 
0.0032 
0.0036 
0.0030 
0.0034 
0.0032 
0.0031 
0.0032 
0.0034 
0.0033 
0.0036 
0.0033 
0.0030 
0.0032 
0.0031 

GBAR 
23.2902 
23.2900 
23.2874 
22.5151 
22.2578 
23.2545 
23.0477 
23.6820 
23.9033 
24.1189 
24.0427 
24.4577 
24.431 2 
22.2473 
22.2309 
22.21 64 
22.2283 
22.2284 
21.7760 
21.7904 
21.7835 
23.5158 
23.2846 
23.2908 
23.2869 
24.21 66 
24.2332 
24.231 0 
24.2333 
21.4024 
21.3916 
19.6444 
21.2115 
19.1840 
12.8911 
18.3330 
19.271 5 
19.3540 
17.7171 
21.5573 
20.2060 
20.1720 
18.5482 
18.5995 
19.2434 
20.7665 
21 -8233 
18.2384 
18.4058 

ENRLEV 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 

ASSAY 
1.40 
1.40 
1.40 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
4.98 
4.98 
4.98 
4.98 
4.46 
4.46 
4.46 
4.46 
4.46 
4.46 
4.46 
4.46 
4.46 
4.46 
4.46 
4.46 
4.46 
4.46 
4.46 
4.46 
4.46 
4.46 
4.46 
4.46 

REFLCOND 
u 
u 
u 
R 
u 
R 
u 
R 
R 
R 
u 
R 
u 
R 
R 
R 
R 
R 
U 
u 
U 
R 
U 
u 
U 
R 
R 
U 
U 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

POLY 

COMP 
COMP 

PLEX 
PLEX 
PLEX 
CONC 
CONC 
PLEX 
PLBX 
PLEX 
PLEX 
CONC 
PLEX 
PLEX 
PLEX 
PLEX 
PLEX 
PLEX 
PLEX 
PLEX 
PLEX 
PLEX 

REFL SYSGEOM 
s 
s 
s 

PARA s 
s 

PARA s 
s 

PARA s 
PARA s 
PARA s 

s 
PARA s 

s 
PARA s 
PARA s 
PARA s 
PARA s 
PARA s 

s 
s 
s 
s 
S 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 

UNITGEOM 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
CY 
CY 
SP 
CY 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 
SL 

FUELMIX 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
801 
HOM 
HIT 
HET 
BET 
HIT 
HET 
HOM 
HOM 
HOM 
HOM 
HOM 
HET 
HET 
HET 
HOM 
HOM 
HOM 
HET 
HIT 
HOM 
HOM 

FUEL 
UF4 
UF4 
UF4 
UF4 
UP4 
UP4 
UP4 
UP4 
UF4 
UP4 
UP4 
UF4 
UF4 
UF4 
UF4 
UP4 
UP4 
UP4 
UF4 
UP4 
UP4 
UF4 
UF4 
UF4 
UF4 
U02F2 
UOZF2 
U02F2 
U02F2 
U308 
U308 
U308 
U308 
U308 
U308 
U308 
U308 
U308 
U308 
U308 
U308 
U308 
U308 
U308 
U308 
U308 
U308 
U308 
U308 

FMATL 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 

REF 
17 
17 
17 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
19 
19 
20 
21 
22 
22 
22 
22 
22 
23 
23 
23 
23 
23 
24 
24 
24 
24 
24 
24 
25 
25 
25 
25 



RUN 
102 
103 
104 
105 
106 
107 
108 
109 
110 
1 1 1  
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 

MEMB 
C M O  1 
C M O 2  
C M O  3 
C M O  4 
C M O  5 
C M O  6 
C M O  7 
C M O  8 
C M 0 9  
C M l  0 
C M l  1 
C M 1 2  
C M l 3  
C M 1 4  
C M 1 5  
C M 1 6  
C M l 7  
C M l 8  
C M 1 9  
C M 2 0  
C M 2  1 
C M 2 2  
C M 2  3 
C M 2 4  
C M 2  5 
C M 2 6  
C M 2  7 
C M 2 8  
C M 2 9  
C M 3 O  
C M 3  1 
C M 3 2  
C M 3 3  
C M 3 4  
C M 3  5 
C M 3 6  
C M 3  7 
C M 3 8  
C M 3 9  
C M 4  0 
C M 4  1 
C M 4 2  
cAA4 3 

KEPP 
1.0096 
1.0036 
0.9998 
1.0071 
0.9971 
0.9964 
1.0097 
1.0212 
0.9991 
1.0164 
1.0351 
1.0090 
1.0060 
1.0119 
1.0027 
1.0024 
1.0106 
1.0145 
1.0056 
1.0037 
1.0094 
1.0092 
1.0085 
1.0113 
0.9947 
1.0033 
1.0157 
1.0141 
1 .0046 
1.0061 
1.0119 
1.0056 
1.0098 
1.0014 
1.0129 
1.0099 
1 .oooo 
0.9961 
1 . O O Q 5  
0.9985 
0.9984 
1.0041 
0.9982 

SDM 
0.0026 
0.0023 
0.0023 
0.0039 
0.0046 
0.0023 
0.0043 
0.0033 
0.0039 
0.0042 
0.0039 
0.0039 
0.0035 
0.0042 
0.0046 
0.0045 
0.0041 
0.0044 
0.0043 
0.0044 
0.0040 
0.0037 
0.0040 
0.0047 
0.0041 
0.0040 
0.0034 
0.0043 
0.0033 
0.0041 
0.0035 
0.0041 
0.0033 
0.0038 
0.0045 
0.0039 
0.0034 
0.0038 
0.0034 
0.0039 
0.0040 
0.0036 
0.0038 

GBAR 
24.9405 
25.0019 
24.9968 
22.5453 
23.4178 
24.9948 
24.2629 
24.6833 
23.741 9 
24.1535 
24.6366 
23.6132 
21.6046 
24.5733 
23.6688 
21.5956 
23.6234 
21 .E900 
23.621 0 
21 .E675 
23.6508 
21.9725 
23.6011 
21 .E062 
23.5969 
21.8159 
23.6729 
22.0524 
24.4591 
21.9559 
24.3045 
21.9640 
24.3539 
21.7453 
21.9253 
21.9359 
24.5738 
22.1639 
29.5916 
22.2004 
24.5568 
21.9131 
22.1281 

ENRLEV 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

'H 
" 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

ASSAY 
93.20 
93.20 
93.20 
93.20 
93.20 
93.20 
93.20 
93.20 
93.20 
93.20 
93.20 
93.20 
93.20 
93.20 
93.20 
93.20 
93.20 
93.20 
93.20 
93.20 
93.20 
93.20 
93.20 
93.20 
93.20 
93.20 
93.20 
93.20 
93.20 
93.20 
93.20 
93.20 
93.20 
93.20 
93.20 
93.20 
93.20 
93.20 
93.20 
93.20 
93.20 
93.20 
93.20 

REPLCOND 
U 
U 
U 
R 
R 
R 
R 
R 
U 
R 
R 
U 
U 
U 
U 
U 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

REPL 

H20 
H2O 
H20 
H2O 
H20 

H20 
H20 

CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
PLEX 
PLEX 
PLEX 
PLEX 
PLEX 
PLEX 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
PLEX 
PLEX 
PLEX 
PLEX 
PLEX 
PLEX 
PLEX 

SYSGEOM 
s 
s 
s 
S 
s 
S 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
S 
S 
s 
s 
s 
s 
s 
s 
s 
s 
s 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

UNITGEOM 
SP 
SP 
SP 
SP 
SP 
SP 
SP 
SP 
SP 
SP 
SP 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 
CY 

FUELMIX 

HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOM 
HOH 

Hon 
FUEL 
U02P2 
U02P2 
NITRATE 
U02P2 
U02F2 
U02F2 
U02F2 
U02P2 
U02F2 
UO2F2 
U02P2 
N I TRATB 
NITRATE 
NITRATE 
NITRATE 
NITRATE 
NITRATE 
NITRATE 
NITRATE 
NITRATE 
NITRATE 
NITRATE 
NITRATE 
NITRATE 
NITRATE 
NITRATE 
NITRATE 
NITRATE 
NITRATE 
NITRATE 
NITRATE 
NITRATE 
NITRATE 
NITRATE 
NITRATE 
NITRATE 
NITRATE 
NITRATE 
NITRATE 
NITRATE 
NITRATE 
NITRATE 
NITRATE 

F M T L  
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 
U235 

REF 
26 
26 
26 
26 
26 
26 
27 
27 
27 
27 
27 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 
28 



RUN 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 

MEMB 
CAS01 
CAS 0 2 
CAS 0 3 
CAS 0 4 
CAS 0 5 
CAS06 
CAS 0 7 
CAS08 
CAS09 
CASl 0 
CAS1 1 
CAS12 
CASl 3 
CAS 1 4 
CASl 5 
CAS 1 6 
CAS1 7 
CAS18 
CAS 1 9 
CAS20 
CAS21 
CAS22 
CAS23 
CAS24 
CAS25 
CAS26 
CAS27 
CAS28 
CAS29 
CAS 3 0 
CAS 3 1 
CAS 3 2 
CAS 3 3 
CAS34 
CAS35 
CAS36 
CAS37 
CAS38 
CAS39 
CAS 4 0 
CAS41 
CAS 4 2 
CAS43 
CAS 4 4 
CAS45 
CAS46 
CAS47 
CAS48 
CAS49 
CAS50 
CAS51 
CAS52 
CAS 5 3 

KEPP 
1.0004 
0.9995 
1.0029 
1.0067 
1.0023 
1.0012 
1.0042 
1.0124 
1 .0027 
1.0114 
0.9977 
1 .0004 
0.9854 
1.0585 
1.0126 
0.9879 
1.0250 
1.0010 
1 .0329 
1.0369 
1.0239 
1 .0082 
0.9959 
0.9928 
1.0079 
1.0011 
1.0083 
1.0102 
0.9872 
0.9978 
0.9949 
0.9805 
0.9995 
0.9803 
0.9906 
0.9933 
1.0030 
0.9881 
0.9952 
0.9824 
0.9767 
0.9916 
0.9835 
0.9757 
0.9871 
0.9832 
0.9819 
0.9813 
0.9831 
0.9814 
0.9791 
0.9852 
0.9884 

SDM 
0.0027 
0.0031 
0.0044 
0.0028 
0.0027 
0.0022 
0 . 0 0 3 0  
0.0031 
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