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1.0 INTRODUCTION

This report serves to extend the previous document: “MCNP Calculations Replicating
ARH-600 Data” by replicating additional curves from ARH-600 that were not included in the
original document. This report includes the MCNP models used, the calculated critical
dimension for each analyzed parameter set, and the resulting data libraries for use with the
CritView code. As with the ARH-600 data, this report is not meant to replace the analysis of the
fissile systems by qualified criticality personnel. The MCNP data is presented without
accounting for the statistical uncertainty (although this is typically less than 0.001) or bias and,
as such, the application of a reasonable safety margin is required.

The data that follows pertains to spheres, infinite cylinders, and infinite slabs of varying
isotopic composition, reflector thickness, and composition. Each of the cases was modeled in
MCNP (version 5.1.40), using the ENDF/B-VI cross-section set. Given a composition,
geometry, and reflector thickness, the fissile concentration and diameter (or thickness in the case
of the slab geometries) were varied. The diameter for which ke = 1.0 for each concentration
could then be calculated and graphed. These graphs are included in this report. This document
describes the modeling methods, assumptions, and results of this analysis.

The bulk of the data included in this report pertains to three general material
compositions. The first is elemental plutonium with a **°Pu content of 20 wt%, 15 wt%, or 10
Wt%. The second composition of interest is uranium dioxide (UO,) with ?**U enrichments of 1.3
wit%, 2.5 wt%, 3.0 wt%, 4.0 wt%, 5.0 wt%, and 6.0 wt%. Finally, 1.3 wt% elemental uranium
was evaluated (for spheres only). Note that the 1.3 wt% data (for both UO, and elemental
uranium) does not correspond to curves in ARH600 but was included in order to provide data
appropriate for lower enriched fuel.

The data of most interest are the critical dimensions of the various systems analyzed.
This is presented graphically, and in table format, in Appendix B. Appendix C provides a text
listing of the same data in a format that is compatible with the CritView code. Appendices D
and E provide listings of example Template files and MCNP input files (these are discussed
further in Section 4). Appendix F is a complete listing of all of the output data (i.e., all of the
analyzed dimensions and the resulting ke values).

2.0 PHYSICAL PARAMETERS OF THE MODELS

Each nuclear system model consists of two regions — the fissile region and the reflector
region (in some cases the reflector has a zero thickness and is effectively absent). The outside
edge of the reflector region (or fissile region in the cases without a reflector) was treated as a
vacuum boundary. For each region, the material composition, density (which was calculated),
and geometry were specified.
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For the core (fissile) region, the material was listed as a metal-water mixture (in the UO,
cases it was a metal-oxygen-water mixture). The density of the region was calculated based on
theoretical densities and specified fissile concentrations (which was varied). The geometry was
either a sphere or infinite cylinder centered at the origin with radius R¢, or an infinite slab
symmetric about y = 0 with boundaries of y = + R.. The MCNP model of the infinite cylinder
involved simply a cylinder with no minimum or maximum Z dimension. In the case of the
infinite slab, a reflective boundary was explicitly specified at X=-100, X=+100, Y=-100, and
Y=+100 (all units in centimeters).

For the reflector region, the material composition was listed as pure light water (*H and
180 atoms in a two to one ratio) and the density was assumed to simply be 1.0 g/cc. Material
fractions were calculated as shown below in the calculations section. The geometry of this
second region was a shell with the same general geometry as the core region (e.g., a sphere,
cylinder, or slab) with a thickness of R,. For the cases of the spherical and cylindrical shells, the
reflector region is concentric with the fissile region with radius between R and R + R;. For the
infinite slabs, the reflector is composed of two slabs located between eithery =R, andy =R +
R,ory=-Rcandy =-R; - R,.

2.2 DENSITY

When running a model of a nuclear system in MCNP, the density of the regions described
above must be taken into consideration, as well as the relative abundance of each of the isotopes
in the mixture. This section specifies the equations used for determining these values. Also
provided are the cross-section identifiers used in the MCNP calculations.

The MCNP calculations require that the relative mass fraction (or atom fraction) of each
isotope in a mixture. This was determined by first calculating the weight fraction of the
secondary isotope (e.g., “**U or ?*°Pu) and the resulting effective atomic weight of the elemental
material. In all cases only two isotopes were considered (e.g., isotopes such as ***U and ?**Pu
were absent), and the mass fraction of the primary isotope (e.g., 2*°U or **Pu) was given.

The weight fraction of the primary isotope in the elemental material (i.e., enrichment),
and the concentration of the fissile material, is given for each case. In order to determine the
weight fraction of each isotope it is first necessary to determine the weight fraction of both the
fissile material and the water in the model.
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These weight fractions are defined as follows:

WFf = 2 fe ee tae eee e e ee eae een een e ee e een e e e ne eee e e e s BQUALTON 2 — 1
Dm
WEW = CW/DM ... et i e e e et e e e e et e e e e aen e e e e EQUAtion 2 — 2

o WFf =Weight Fraction of Fissile Element in Mixture
o WFw = Weight Fraction of Water in Mixture

e (f = Concentration of Fissile Element in Mixture

e (Cw = Concentration of Water in Mixture

e Dm = Bulk Density of the Mixture

The bulk density of the mixture (which is required by MCNP) is defined as:

DM = Cf 4 CW e cv v it et et et et et et et et et et e e e e e e EQUation 2 — 3
The concentration of the water is just the volume fraction of the water multiplied by the density
of pure water (note that the mixture is assumed to not be a solution, i.e., the density is assumed to
be equal to the sum of the parts). The volume fraction of the water is (by definition) just one
minus the volume fraction of the fissile element. Therefore:

CW = (1 = VFf) % DW et vev et ve e et et et et et e e et et ane e e e e e o EQUAtiON 2 — 4

e VFf = Volume Fraction of Fissile Element in Mixture
e Dw = Density of Water

The volume fraction of the fissile element is defined as:

VEf = Cf/Df i oes ot et et e s et et et e e e et e e e e eee e EQUAtion 2 — 5

o VFf = Volume Fraction of Fissile Element in Mixture
e Df = Density of Fissile Element in Pure State

Equations 2-3, 2-4, and 2-5 can be solved using the given fissile concentration and the densities
from Table 2-1. Note that, for these analyses, approximate densities were used. This introduces
a slight imprecision in the results.

Once the weight fractions of the fissile element and of the water have been determined it is
possible to calculate the weight fraction of the individual isotopes that make up the mixture.

The fissile element is defined as consisting of two isotopes, a primary (fissile) and a secondary
(which may have a zero weight fraction). For plutonium the relevant isotopes are *°Pu
(primary) and 2*°Pu (secondary), and for uranium they are U (primary) and ***U (secondary).
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The relative weight fraction of the primary isotope (i.e., the enrichment) is given as part of the
problem definition. The relative weight fraction of the secondary isotope is defined as:

RWFS = (1 = RWFD) e vt tet et vt e e et et et et e e s ene ae e e e EQUALTON 2 — 6
e RWFs =
Relative Weight Fraction of Secondary Isotope in the Fissile Element
e RWFp =

Relative Weight Fraction of Primary Isotope in the Fissile Element

For the case of UO, the relative weight fraction of oxygen must also be determined and factored
into the relative weight fractions of the primary and secondary isotopes of the fissile element. In
order to do this it is first necessary to determine the effective atomic weight of the fissile
element.

The effective atomic weight for the fissile element (at the given isotopic mix) is then:
AWf = (RWFp * AWp + RWFES x AWS) . s et et e e e e e et e e e e Equation 2 — 7

o AWf = Effective Atomic Weight of Fissile Element
o AWp = Atomic Weight of Primary Fissile Isotope
o AWs = Atomic Weight of Secondary Fissile Isotope

This equation can be solved using the results of Equation 2.2-1 and the atomic weights given in
Table 2-2.

The relative weight fraction of the fissile element (assuming a dioxide compound) is then:

AWF
AT T Zr Ag) ™ v v e

RWFf = et wee e . Equation 2 — 8

e RWFf = Relative Weight Fraction of Fissile Element in Fissile Material
e AWo = Atomic Weight of Oxygen

Similarly, the relative weight fraction for the oxygen is:

2xAWo

RWFof = e et et oot e e
of = GAWF+ 2+ AWo)

v e Equation 2 — 9

e RWFof = Relative Weight Fraction of oxygen in Fissile Material
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The next step is to determine the relative weight fraction of the components of water (hydrogen
and oxygen). These are defined as:

AWo )

RWFow = (2% AW £ AWog) e e ... Equation 2 — 10
2% AWh .

RWFhw = rt e e e e e e e e e e s BQUAtion 2 — 11

2+ AWh+ AWo) ™"

e RWFhw = Relative Weight Fraction of Hydrogen in Water

e RWFow = Relative Weight Fraction of Oxygen in Wate
e AWh = Atomic Weight of Hydrogen

It is now possible to determine the absolute weight fractions of each of the components as
follows:

WFp = RWFD * RWFEf * WFEf oo cos it et et e e e et et e e vieane eee e e s EQUation 2 — 12
WFs = RWFS * RWFEf % WFEf ..o i it et et e s et et et e e e ee e e e . EQuation 2 — 13
WFOf = RWEOf * WE i coi it it et et e e vt et et s e vae ee s e e e e e s EQUAtTON 2 — 14
WEOW = RWFOW * WEW ... e s et e s et e et e e et e e e e een e e e e EQUation 2 — 15
WFhw = RWFRW * WEFW ... ccc it i st it et e e et et e e e e eee e e e e EQuUation 2 — 16

e WFp = Weight Fraction of Primary Fissile Isotope in Mixture

o WFs = Weight Fraction of Secondary Fissile Isotope in Mixture

e WFof = Weight Fraction of Oxygen (in Fissile Compound) in Mixture
e WFow = Weight Fraction of Oxygen (in Water) in Mixture

e WFhw = Weight Fraction of Hydrogen (in Water) in Mixture

Note that, for elemental fissile materials (i.e., not an oxide), RWFf = 1.0 and RWFof = 0.0.

Table 2-1. Densities of Various Materials

Density *
Material (g/cc)
Water 1.0
Uranium Metal 18.9
Uranium Dioxide 11.0
Plutonium Metal 19.6

! Densities are taken from ARH-600. They are approximate and may neglect effects
such as temperature, phase, and isotopic enrichment.
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Atomic
Weight* Atomic Weight
Element (amu) Compound (amu)

Hydrogen 1.0079 H,0 18.0152
Oxygen 15.9994 | HNO; 63.0128
Nitrogen 14.0067 NO3 62.0049
2$%py 239.0522
20py 240.0538
2y 235.0439
238 238.0508

! Elemental atomic weights are taken from Nuclides and Isotopes, Fourteenth Edition, General Electric

Company, 1989. Atomic weights for the stable elements are naturally occurring values (i.e., a weighted
average over the stable isotopes). Atomic weights for the compounds are calculated from the elemental
values.

Table 2-3. Cross-Sections Used in Models

Material Cross-Section Specifier
H 1001.66¢
YN 7014.66¢
%0 8016.66¢
2%y 92235.66¢
238y 92238.66¢
2%y 94239.66¢
240y, 94240.66¢
Hydrogen S(a.,) Iwtr.60t

! Cross-section specifiers are taken from the MCNP Manual, Appendix G. For this analysis, ENDF/B-VI
data have been used.
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3.0 AUTOMATION ROUTINE

The various systems modeled for this handbook were categorized as a set of specific
values for four parameters: fissile material, geometry, enrichment, and reflector thickness. For
each such set, a range of concentrations were considered, and for each concentration, a range of
diameters (or thicknesses in the case of slabs) was analyzed with MCNP. From the resulting
library of data, the diameter for which ke = 1.0 for a given concentration was calculated using a
linear interpolation for each data set. Many thousands of individual cases were required to
produce curves that are equivalent to what is presented in ARH-600. In order to create, run, and
evaluate all of these cases in an efficient manner, an automation routine was developed. The
automation routine consists of batch files written in disk operating system (DOS) script
language, executable files written in Fortran, and a script file, written with Perl™ called “worm”
(worm was written and distributed by Tom Jones). The batch files were named buildwormset,
run-set, and extract-all. The script buildwormset was used to create the various input files for
each combination of parameters. The script run-set was then used to submit these sets to a
queue, the queue being a list of files for which the computers assigned to the calculations would
run. All MCNP calculations were run on computers for which MCNP verification and validation
has been documented. Once an MCNP run was completed, local queuing software pulled the
name of the next file out of the queue to run. Finally, once all of the sets were run, the extract-all
script file took the large amount of generated data and consolidated it into a CritView compatible
file.

4.0 DESCRIPTION OF THE DATA

The data contained in this document are arranged such that, for each parameter set, there
is a graph and a table showing the critical diameter vs. concentration (see Appendix B). This
same data are also presented (in Appendix C) in a format compatible with the CritView (version
1.02) electronic handbook code. Appendix D lists the template files that were used by the worm
script to produce the MCNP input files for each set. A sample input file for each set, produced
by the worm script, is shown in Appendix E. Appendix F lists all of the raw data results (i.e., the
dimensions for cases where k ranged from approximately 0.93 to 1.01).

The graphs of the data in Appendix B are provided for visual reference and comparison
to the ARH-600 data (note that a few of the cases analyzed in this report do not have
corresponding ARH-600 graphs). In this analysis “full water reflection” (as indicated by ARH-
600) was equated to 10 inches of water reflection (for the MCNP data). The precise thickness
used in the original ARH-600 calculations is not known, however, 10 inches was deemed as a
conservative value to use in these calculations. The graphs are titled with the material, fissile
isotope percent, and reflector width. If there is no fissile isotope percent, it shall be taken as 100
percent.

The tables in Appendix B have six columns which are intended to give a summary of all
of the cases run for the specific parameter set. The first column contains the concentrations
evaluated for the given set. The second column contains the density of the fissile mixture in

™ Perl is a trademark for The Perl Foundation, Walnut California.
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g/cc. The third and fourth columns contain the first and last diameter, in inches, analyzed for
each concentration. The fifth column consists of the step size, in inches, between each analyzed
diameter. The sixth and arguably most important column, contains the interpolated diameter for
which ket = 1.0. This value was determined by performing a simple interpolation between the
highest valued point below 1.0 and the lowest valued point above 1.0. It should be noted that at
times there is only a “--” shown in the table. This signifies that the data for ke was not
calculated for that concentration, either because ket = 1.0 was impossible or was only possible
with a diameter greater than the maximum evaluated (typically 999.99 inches).

5.0 CONCLUSIONS

This report documents a series of parametric studies that reproduce some of the
plutonium and uranium data presented in ARH-600. This peer reviewed data has been presented
in a series of curves that are equivalent to those in ARH-600. The data has also been formatted
into an electronic file that can be read by the CritView electronic handbook code, allowing the
data to be presented by that software.
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My peer review covered all aspects of the document, CHPRC-01905, Revision 0, MCNFS
Calculations Replicating Additional ARH-600 Data (2012 Subser), except for the MCNP input
and output files. Given the repetitive nature of the calculations and resulting plots selective
results were compared to the MCNP output files for each, model geometry, fissionable material
and water reflection case analyzed.

The following approach was taken in reviewing the data provided in the Appendices. First
selected MCNP output files were compared to the raw data listed in Appendix F, Raw Data
Listing to confirm the utility program, getkall, was operating correctly. The utility program was
then used to extract all the raw data directly from the MCNP output filcs and sclected diameters
from each fissionable material, geometry and water reflection case. Overall all data entries in
Appendix F agreed with the data extracted from the MCNP output files. A linear interpolation
approach was used to extract the diameter (or height} at which keff = 1. In revicwing the data
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to be consistent. The data provided in Appendix C was then compared to the data provided in
Appendix B and found to be consistent. Finally, the Template Files for Cases (Appendix D) and
the Example Input Files {Appendix E) were compared to the original files and conflirmed to be
consistent.

Comments were provided to the document author on all issues identified within the report. All
comments have been addressed to my satisfaction.
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B.1 INTRODUCTION

This Appendix contains a table of the critical dimensions for every case analyzed. The table also
includes the first and last dimension, and the step size, for all of the dimensions that were
evaluated in arriving at the critical value. The mixture bulk density is also presented in the table.
In addition to the table, the critical values are plotted on a graph along with the corresponding
ARH600 graph (where available).

B.2 PU-WATER MIXTURE

B.2.1 Sphere
B.2.1.1 90% 2*°Puy

B.21.1.1 0” Water Reflector

Case ID: pu-sp-0900-00
Material: PU (Elemental)
Geometry: Sphere

Isotopics: 90% 2*°Pu
Reflector: 0” Water Reflector
Code: MCNP5 v1.40
Analyst: Scott Finfrock

Date: 9/2012
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Table B. 2.1.1.1-1 Critical Dimensions for Pu Sphere — 90% 239Pu — 0 Water Reflection

90% Pu239 Pu Sphere - 0 Inch(es) of Reflection

Mixture Bulk First Last Critical
Fissile Element Concentration in Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) (Inches) (Inches) | (Inches)
0.010 1.009490 30.00 50.00 0.75 46.5344
0.013 1.012337 23.00 29.00 0.25 28.3893
0.015 1.014235 21.00 25.10 0.20 24.5354
0.018 1.017082 18.00 22.00 0.20 21.3950
0.020 1.018980 17.00 21.00 0.20 20.0935
0.022 1.020878 16.00 20.20 0.20 19.1547
0.024 1.022776 16.00 20.00 0.20 18.4329
0.025 1.023724 16.00 20.00 0.20 18.1231
0.026 1.024673 15.80 19.00 0.20 17.8175
0.028 1.026571 15.60 18.00 0.10 17.3676
0.030 1.028469 15.00 19.00 0.20 16.9897
0.032 1.030367 14.90 19.00 0.20 16.6929
0.036 1.034163 14.00 17.40 0.10 16.1710
0.040 1.037959 14.00 17.00 0.10 15.7956
0.045 1.042704 13.90 17.10 0.10 15.4411
0.050 1.047449 13.60 16.00 0.10 15.2100
0.075 1.071173 13.00 16.00 0.10 14.5496
0.100 1.094898 12.90 16.00 0.20 14.3844
0.150 1.142347 12.80 16.00 0.20 14.3780
0.200 1.189796 12.90 16.00 0.20 14.4080
0.350 1.332143 13.00 15.00 0.07 14.6355
0.500 1.474490 12.90 16.20 0.20 14.7007
0.750 1.711735 12.80 15.40 0.10 14.4573
1.000 1.948980 12.50 15.30 0.10 14.0720
1.500 2.423469 11.80 14.30 0.10 13.1872
2.000 2.897959 11.00 13.10 0.10 12.3244
2.500 3.372449 10.50 12.00 0.07 11.5464
3.000 3.846939 10.00 12.00 0.10 10.9231
4.000 4.795918 8.90 10.30 0.05 9.8441
5.000 5.744898 8.00 9.60 0.05 9.0097
6.000 6.693878 7.50 9.10 0.07 8.3286
7.000 7.642857 7.00 8.40 0.05 7.7719
7.500 8.117347 6.90 7.70 0.02 7.5207
8.000 8.591837 6.60 7.40 0.02 7.2888
9.000 9.540816 6.20 7.00 0.02 6.8710
10.000 10.489796 5.90 6.70 0.02 6.4990
15.000 15.234694 4.60 5.50 0.05 5.0255
19.600 19.600000 3.60 4.10 0.02 4.0517
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B.2.1.1.2 1” Water Reflector

Case ID: Pu-sp-0900-01
Material: PU (Elemental)
Geometry: Sphere

Isotopics: 90% **°Pu
Reflector: 1” Water Reflector
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Figure B. 2.1.1.2-1 Pu Sphere —90% 239Pu - 1” Water Reflection

(22/8) uoneRU2oUO )

(2am2 O9HY Y Iuspamba ou) uoRaagay , | - 2324ds - (pa)nd

[+H00°T O0+H00°T [-H0O'T THOO'T
I _ = THHO0T
A 1 €+H00°T
&
h.‘.. .f.m

P 1001
TEnER - [0-0060-ds-0d CANDJY === ==~

1gm001

B-9



CHPRC-01905, Revision 0

Table B. 2.1.1.2-1 Critical Dimensions for Pu Sphere — 90% 239Pu — 1" Water Reflection

90% Pu239 Pu Sphere - 1 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.010 1.009490 31.00 48.00 1.00 44.9822
0.013 1.012337 22.00 30.00 0.25 26.8464
0.015 1.014235 19.00 25.00 0.25 22.9891
0.018 1.017082 16.00 21.00 0.20 19.8451
0.020 1.018980 16.00 20.00 0.20 18.5991
0.022 1.020878 15.00 19.00 0.20 17.6373
0.024 1.022776 14.00 19.00 0.20 16.9223
0.025 1.023724 14.00 19.00 0.20 16.6435
0.026 1.024673 14.00 18.00 0.20 16.3164
0.028 1.026571 13.90 18.00 0.20 15.8505
0.030 1.028469 13.00 17.00 0.20 15.4658
0.032 1.030367 13.00 17.00 0.20 15.1613
0.036 1.034163 13.00 16.00 0.20 14.6400
0.040 1.037959 12.00 16.00 0.20 14.2885
0.045 1.042704 12.00 15.20 0.10 13.9128
0.050 1.047449 12.00 15.00 0.10 13.6536
0.075 1.071173 11.60 14.10 0.10 13.0003
0.100 1.094898 11.00 14.00 0.10 12.8117
0.150 1.142347 11.00 14.00 0.10 12.7631
0.200 1.189796 11.00 14.00 0.10 12.8397
0.350 1.332143 11.00 14.10 0.10 13.0487
0.500 1.474490 11.00 14.30 0.10 13.0844
0.750 1.711735 11.00 14.20 0.10 12.8918
1.000 1.948980 11.00 14.00 0.10 12.5623
1.500 2.423469 10.00 12.30 0.10 11.7345
2.000 2.897959 9.70 12.00 0.10 10.9731
2.500 3.372449 9.00 11.00 0.10 10.2610
3.000 3.846939 8.50 10.30 0.07 9.6711
4.000 4.795918 7.80 9.60 0.07 8.6880
5.000 5.744898 7.00 8.00 0.05 7.9282
6.000 6.693878 6.60 7.70 0.05 7.3409
7.000 7.642857 6.00 7.30 0.05 6.8304
7.500 8.117347 6.00 7.00 0.05 6.6227
8.000 8.591837 5.70 7.00 0.05 6.4098
9.000 9.540816 5.50 6.60 0.05 6.0383
10.000 10.489796 5.00 6.30 0.05 5.7124
15.000 15.234694 4.00 4.60 0.02 4.4592
19.600 19.600000 3.30 3.80 0.02 3.6626
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B.2.1.1.3 10” Water Reflector

Case ID: Pu-sp-0900-10
Material: PU (Elemental)
Geometry: Sphere

Isotopics: 90% **°Pu
Reflector: 10” Water Reflector
Code: MCNP5v1.40
Analyst: Scott Finfrock

Date: 9/2012
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Figure B. 2.1.1.3-1 Pu Sphere —90% 239Pu - 10” Water Reflection
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Table B. 2.1.1.3-1 Critical Dimensions for Pu Sphere — 90% 239Pu — 10” Water Reflection

90% Pu239 Pu Sphere - 10 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.010 1.009490 30.00 50.00 1.00 44.1058
0.013 1.012337 20.00 28.00 0.25 25.7835
0.015 1.014235 17.00 23.00 0.25 21.8844
0.018 1.017082 16.00 20.00 0.20 18.7653
0.020 1.018980 14.90 19.00 0.20 17.4351
0.022 1.020878 14.00 17.30 0.20 16.4549
0.024 1.022776 13.00 17.20 0.20 15.7466
0.025 1.023724 13.00 17.00 0.20 15.4633
0.026 1.024673 13.00 16.00 0.10 15.1696
0.028 1.026571 12.90 16.00 0.20 14.7031
0.030 1.028469 12.60 15.00 0.10 14.2852
0.032 1.030367 12.00 16.00 0.20 13.9700
0.036 1.034163 12.00 15.00 0.20 13.4110
0.040 1.037959 11.00 14.30 0.10 13.0330
0.045 1.042704 11.00 14.00 0.10 12.6708
0.050 1.047449 11.00 13.40 0.10 12.3998
0.075 1.071173 10.00 12.40 0.10 11.6605
0.100 1.094898 9.90 12.00 0.10 11.3935
0.150 1.142347 9.80 11.40 0.07 11.2440
0.200 1.189796 9.80 11.60 0.07 11.2543
0.350 1.332143 10.00 12.00 0.10 11.3513
0.500 1.474490 9.90 12.00 0.10 11.3737
0.750 1.711735 9.70 11.60 0.07 11.2011
1.000 1.948980 9.40 11.00 0.07 10.8696
1.500 2.423469 8.80 11.00 0.10 10.1632
2.000 2.897959 8.00 10.30 0.10 9.5039
2.500 3.372449 7.90 10.00 0.10 8.9082
3.000 3.846939 7.40 9.00 0.07 8.3925
4.000 4.795918 6.70 8.00 0.05 7.5593
5.000 5.744898 6.00 7.60 0.07 6.9353
6.000 6.693878 5.70 7.20 0.07 6.4236
7.000 7.642857 5.40 6.10 0.02 6.0025
7.500 8.117347 5.20 6.00 0.05 5.8068
8.000 8.591837 5.00 5.70 0.02 5.6487
9.000 9.540816 4.80 5.40 0.02 5.3234
10.000 10.489796 4.50 5.10 0.02 5.0518
15.000 15.234694 3.60 4.10 0.02 4.0018
19.600 19.600000 3.00 3.40 0.02 3.3285
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B.2.1.2 85% *Pu

B.2.1.2.1 0” Water Reflection

Case ID: Pu-sp-0850-00
Material: PU (Elemental)
Geometry: Sphere

Isotopics: 85% 2*°Pu
Reflector: 0” Water Reflector
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Figure B. 2.1.2.1-1 Pu Sphere - 85% 239Pu - 0” Water Reflection
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Table B. 2.1.2.1-1 Critical Dimensions for Pu Sphere - 85% 239Pu — 0 Water Reflection

85% Pu239 Pu Sphere - 0 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.010 1.009490 30.00 110.00 2.50 70.1470
0.013 1.012337 26.00 34.00 0.25 32.6624
0.015 1.014235 23.00 30.00 0.25 27.2952
0.018 1.017082 20.00 25.00 0.25 23.2844
0.020 1.018980 19.00 22.30 0.20 21.7123
0.022 1.020878 18.00 21.00 0.20 20.5643
0.024 1.022776 17.00 21.00 0.20 19.7029
0.025 1.023724 17.00 21.00 0.20 19.4092
0.026 1.024673 16.00 20.00 0.20 19.0319
0.028 1.026571 16.00 20.00 0.20 18.5006
0.030 1.028469 15.90 19.30 0.20 18.0663
0.032 1.030367 15.00 19.00 0.20 17.6840
0.036 1.034163 15.00 19.00 0.20 17.1258
0.040 1.037959 14.80 18.10 0.20 16.6867
0.045 1.042704 14.00 18.00 0.20 16.3270
0.050 1.047449 14.00 18.00 0.20 16.0231
0.075 1.071173 13.80 17.00 0.20 15.3470
0.100 1.094898 13.00 17.00 0.20 15.1479
0.150 1.142347 13.00 17.00 0.20 15.1492
0.200 1.189796 13.70 17.00 0.20 15.3008
0.350 1.332143 13.70 17.10 0.20 15.6428
0.500 1.474490 13.80 18.00 0.20 15.7761
0.750 1.711735 13.00 17.10 0.20 15.6024
1.000 1.948980 13.00 17.00 0.20 15.1349
1.500 2.423469 12.00 15.40 0.10 14.0772
2.000 2.897959 11.70 14.30 0.10 13.0540
2.500 3.372449 11.00 13.00 0.10 12.1755
3.000 3.846939 10.00 12.00 0.07 11.3963
4.000 4.795918 9.20 10.60 0.05 10.2013
5.000 5.744898 8.40 10.00 0.07 9.2772
6.000 6.693878 7.70 9.20 0.07 8.5460
7.000 7.642857 7.30 8.00 0.02 7.9526
7.500 8.117347 7.00 8.50 0.07 7.6921
8.000 8.591837 6.80 7.50 0.02 7.4394
9.000 9.540816 6.40 7.10 0.02 6.9951
10.000 10.489796 6.00 6.80 0.02 6.6136
15.000 15.234694 4.60 5.60 0.05 5.1079
19.600 19.600000 3.70 4.20 0.02 4.1106
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B.2.1.2.2 1” Water Reflection

Case ID: Pu-sp-0850-01
Material: PU (Elemental)
Geometry: Sphere

Isotopics: 85% **°Pu
Reflector: 1” Water Reflector
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Figure B. 2.1.2.2-1 Pu Sphere - 85% 239Pu - 1” Water Reflection
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Table B. 2.1.2.2-1 Critical Dimensions for Pu Sphere - 85% 239Pu — 1 Water Reflection

85% Pu239 Pu Sphere - 1 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.010 1.009490 30.00 110.00 2.50 68.7687
0.013 1.012337 23.00 33.00 0.50 31.1217
0.015 1.014235 20.00 27.00 0.25 25.7208
0.018 1.017082 18.00 23.00 0.25 21.8060
0.020 1.018980 17.00 21.00 0.20 20.1763
0.022 1.020878 16.00 21.00 0.25 19.0799
0.024 1.022776 15.00 20.00 0.25 18.2170
0.025 1.023724 15.00 19.00 0.20 17.8346
0.026 1.024673 15.00 19.00 0.20 17.5327
0.028 1.026571 14.00 19.00 0.20 16.9587
0.030 1.028469 14.00 18.00 0.20 16.5263
0.032 1.030367 14.00 18.00 0.20 16.1975
0.036 1.034163 13.70 17.10 0.20 15.5830
0.040 1.037959 13.00 17.00 0.20 15.1462
0.045 1.042704 12.00 17.00 0.20 14.8197
0.050 1.047449 12.00 16.10 0.20 14.4742
0.075 1.071173 12.00 15.20 0.20 13.7802
0.100 1.094898 12.00 15.00 0.20 13.5907
0.150 1.142347 11.90 15.00 0.20 13.5692
0.200 1.189796 12.00 15.00 0.10 13.7023
0.350 1.332143 12.00 16.00 0.20 14.0620
0.500 1.474490 12.00 16.00 0.20 14.1618
0.750 1.711735 12.00 15.20 0.20 14.0197
1.000 1.948980 11.70 15.00 0.20 13.6126
1.500 2.423469 11.00 14.00 0.10 12.6022
2.000 2.897959 10.40 12.00 0.07 11.6719
2.500 3.372449 9.50 11.00 0.07 10.8471
3.000 3.846939 8.90 11.00 0.10 10.1539
4.000 4.795918 8.00 10.00 0.10 9.0492
5.000 5.744898 7.40 8.30 0.05 8.2027
6.000 6.693878 6.80 8.00 0.05 7.5455
7.000 7.642857 6.30 7.40 0.05 7.0131
7.500 8.117347 6.00 7.20 0.05 6.7768
8.000 8.591837 6.00 7.00 0.05 6.5661
9.000 9.540816 5.60 7.00 0.07 6.1749
10.000 10.489796 5.20 6.40 0.05 5.8267
15.000 15.234694 4.10 4.60 0.02 4.5434
19.600 19.600000 3.30 3.80 0.02 3.7148
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B.2.1.2.3 10” Water Reflection

Case ID: Pu-sp-0850-10
Material: PU (Elemental)
Geometry: Sphere

Isotopics: 85% **°Pu
Reflector: 10” Water Reflector
Code: MCNP5v1.40
Analyst: Scott Finfrock

Date: 9/2012
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Figure B. 2.1.2.3-1 Pu Sphere - 85% 239Pu — 10” Water Reflection
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Table B. 2.1.2.3-1 Critical Dimensions for Pu Sphere - 85% 239Pu — 10” Water Reflection

85% Pu239 Pu Sphere - 10 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.010 1.009490 30.00 110.00 2.50 67.7727
0.013 1.012337 23.00 31.00 0.25 30.0721
0.015 1.014235 20.00 27.00 0.25 24.5904
0.018 1.017082 17.00 22.00 0.25 20.6186
0.020 1.018980 16.00 20.00 0.20 19.0261
0.022 1.020878 15.00 20.00 0.25 17.8861
0.024 1.022776 14.00 19.00 0.20 17.0295
0.025 1.023724 14.00 18.10 0.20 16.6671
0.026 1.024673 14.00 18.00 0.20 16.3537
0.028 1.026571 13.00 18.00 0.20 15.7893
0.030 1.028469 13.00 17.00 0.20 15.3157
0.032 1.030367 13.00 17.00 0.20 14.9354
0.036 1.034163 12.00 16.00 0.20 14.3822
0.040 1.037959 12.00 15.00 0.20 13.9104
0.045 1.042704 12.00 14.50 0.10 13.5027
0.050 1.047449 11.00 15.00 0.20 13.1854
0.075 1.071173 11.00 13.10 0.10 12.4000
0.100 1.094898 10.70 13.00 0.10 12.1299
0.150 1.142347 10.50 13.00 0.10 12.0135
0.200 1.189796 10.60 13.00 0.10 12.0597
0.350 1.332143 10.60 13.00 0.10 12.2522
0.500 1.474490 10.00 13.40 0.10 12.3693
0.750 1.711735 10.00 13.10 0.10 12.2019
1.000 1.948980 10.00 12.40 0.10 11.8539
1.500 2.423469 9.50 11.10 0.07 10.9603
2.000 2.897959 8.70 11.00 0.10 10.1535
2.500 3.372449 8.00 10.40 0.10 9.4553
3.000 3.846939 7.70 9.00 0.05 8.8370
4.000 4.795918 6.90 8.30 0.05 7.8951
5.000 5.744898 6.40 8.00 0.07 7.1921
6.000 6.693878 5.90 7.40 0.07 6.6305
7.000 7.642857 5.50 7.00 0.07 6.1780
7.500 8.117347 5.20 6.10 0.02 5.9741
8.000 8.591837 5.20 6.00 0.02 5.7905
9.000 9.540816 4.90 5.50 0.02 5.4519
10.000 10.489796 4.60 5.30 0.02 5.1663
15.000 15.234694 3.70 4.10 0.02 4.0714
19.600 19.600000 3.00 3.50 0.02 3.3822
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B.2.1.3 80% 2*°pu

B.2.1.3.1 0” Water Reflection

Case ID: Pu-sp-0800-00
Material: PU (Elemental)
Geometry: Sphere

Isotopics: 80% **°Pu
Reflector: 0” Water Reflector
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012

B-23



CHPRC-01905, Revision 0

Figure B. 2.1.3.1-1 Pu Sphere - 80% 239Pu — 0 Water Reflection
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Table B. 2.1.3.1-1 Critical Dimensions for Pu Sphere - 80% 239Pu — 0 Water Reflection

80% Pu239 Pu Sphere - 0 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.013 1.012337 30.00 40.00 0.50 39.6399
0.015 1.014235 25.00 32.00 0.25 31.2611
0.018 1.017082 20.00 28.00 0.25 25.8461
0.020 1.018980 20.00 25.00 0.25 23.8229
0.022 1.020878 19.00 23.00 0.20 22.3724
0.024 1.022776 18.00 22.00 0.20 21.3227
0.025 1.023724 18.00 21.20 0.20 20.9080
0.026 1.024673 17.80 21.00 0.20 20.4680
0.028 1.026571 17.00 21.00 0.20 19.8558
0.030 1.028469 16.90 21.00 0.20 19.3441
0.032 1.030367 16.00 20.00 0.20 18.9226
0.036 1.034163 16.00 20.00 0.20 18.2252
0.040 1.037959 15.00 19.00 0.20 17.7077
0.045 1.042704 15.00 19.00 0.20 17.3029
0.050 1.047449 15.00 19.00 0.20 16.9260
0.075 1.071173 14.00 18.00 0.20 16.1904
0.100 1.094898 14.00 17.30 0.20 15.9930
0.150 1.142347 14.00 18.00 0.20 16.0459
0.200 1.189796 14.00 18.00 0.20 16.2460
0.350 1.332143 14.00 18.20 0.20 16.7620
0.500 1.474490 14.80 19.00 0.20 16.9726
0.750 1.711735 14.00 18.10 0.20 16.7642
1.000 1.948980 14.00 18.00 0.20 16.2815
1.500 2.423469 13.00 17.00 0.20 15.0402
2.000 2.897959 12.00 15.10 0.10 13.8442
2.500 3.372449 11.00 14.00 0.10 12.7892
3.000 3.846939 10.70 12.60 0.07 11.9205
4.000 4.795918 9.50 11.00 0.07 10.5583
5.000 5.744898 8.60 10.00 0.05 9.5457
6.000 6.693878 7.90 9.50 0.07 8.7637
7.000 7.642857 7.40 9.00 0.07 8.1269
7.500 8.117347 7.10 8.00 0.05 7.8425
8.000 8.591837 6.80 7.60 0.02 7.5937
9.000 9.540816 6.50 7.20 0.02 7.1359
10.000 10.489796 6.10 7.00 0.05 6.7307
15.000 15.234694 4.70 5.70 0.05 5.1859
19.600 19.600000 3.70 4.30 0.02 4.1685
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B.2.1.3.2 1” Water Reflection

Case ID: Pu-sp-0800-01
Material: PU (Elemental)
Geometry: Sphere

Isotopics: 80% **°Pu
Reflector: 1” Water Reflector
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Figure B. 2.1.3.2-1 Pu Sphere - 80% 239Pu — 1” Water Reflection
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Table B. 2.1.3.2-1 Critical Dimensions for Pu Sphere - 80% 239Pu — 1" Water Reflection

80% Pu239 Pu Sphere - 1 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.013 1.012337 28.00 40.00 0.50 38.1794
0.015 1.014235 23.00 31.00 0.25 29.6632
0.018 1.017082 20.00 26.00 0.25 24.2414
0.020 1.018980 19.00 23.00 0.20 22.2432
0.022 1.020878 17.00 22.00 0.20 20.8162
0.024 1.022776 16.00 21.00 0.20 19.7678
0.025 1.023724 16.00 21.00 0.25 19.3157
0.026 1.024673 16.00 20.00 0.20 18.9547
0.028 1.026571 15.00 20.00 0.20 18.3120
0.030 1.028469 15.00 19.10 0.20 17.7806
0.032 1.030367 15.00 19.00 0.20 17.3446
0.036 1.034163 14.00 18.10 0.20 16.6659
0.040 1.037959 14.00 18.00 0.20 16.1653
0.045 1.042704 13.80 17.20 0.20 15.7491
0.050 1.047449 13.00 17.00 0.20 15.3960
0.075 1.071173 13.00 16.20 0.20 14.6119
0.100 1.094898 12.00 16.00 0.20 14.3945
0.150 1.142347 12.70 16.00 0.20 14.4203
0.200 1.189796 12.80 16.00 0.20 14.6131
0.350 1.332143 13.00 17.00 0.20 15.1103
0.500 1.474490 13.00 17.00 0.20 15.3132
0.750 1.711735 13.00 17.00 0.20 15.1953
1.000 1.948980 12.00 16.10 0.20 14.7709
1.500 2.423469 11.70 15.00 0.20 13.5517
2.000 2.897959 10.90 13.40 0.10 12.4294
2.500 3.372449 10.00 12.00 0.10 11.4717
3.000 3.846939 9.50 11.00 0.07 10.6445
4.000 4.795918 8.40 10.20 0.07 9.3922
5.000 5.744898 7.60 9.50 0.07 8.4969
6.000 6.693878 7.00 8.00 0.05 7.7696
7.000 7.642857 6.50 7.60 0.05 7.1960
7.500 8.117347 6.00 7.40 0.05 6.9488
8.000 8.591837 6.00 7.20 0.05 6.7145
9.000 9.540816 5.70 7.00 0.05 6.3085
10.000 10.489796 5.40 6.60 0.05 5.9510
15.000 15.234694 4.10 4.70 0.02 4.6213
19.600 19.600000 3.40 3.90 0.02 3.7762
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B.2.1.3.3 10” Water Reflection

Case ID: Pu-sp-0800-10
Material: PU (Elemental)
Geometry: Sphere

Isotopics: 80% **°Pu
Reflector: 10” Water Reflector
Code: MCNP5v1.40
Analyst: Scott Finfrock

Date: 9/2012
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Figure B. 2.1.3.3-1 Pu Sphere - 80% 239Pu — 10” Water Reflection
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Table B. 2.1.3.3-1 Critical Dimensions for Pu Sphere - 80% 239Pu — 10” Water Reflection

80% Pu239 Pu Sphere - 10 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.013 1.012337 27.00 38.00 0.50 36.9231
0.015 1.014235 22.00 30.00 0.25 28.6372
0.018 1.017082 19.00 25.00 0.25 23.1022
0.020 1.018980 17.00 22.00 0.25 21.0490
0.022 1.020878 16.00 21.00 0.25 19.6436
0.024 1.022776 15.00 20.00 0.20 18.5664
0.025 1.023724 15.00 20.00 0.25 18.1880
0.026 1.024673 15.00 19.00 0.20 17.7477
0.028 1.026571 14.00 19.00 0.25 17.0781
0.030 1.028469 14.00 18.00 0.20 16.5888
0.032 1.030367 13.90 18.00 0.20 16.1202
0.036 1.034163 13.00 17.10 0.20 15.4286
0.040 1.037959 12.90 17.00 0.20 14.9053
0.045 1.042704 12.00 16.00 0.20 14.4327
0.050 1.047449 12.00 16.00 0.20 14.0615
0.075 1.071173 11.80 14.30 0.10 13.2010
0.100 1.094898 11.00 14.00 0.10 12.9216
0.150 1.142347 11.00 14.00 0.20 12.8143
0.200 1.189796 11.00 14.00 0.20 12.9357
0.350 1.332143 11.00 15.00 0.20 13.3160
0.500 1.474490 11.00 15.00 0.20 13.4525
0.750 1.711735 11.00 15.00 0.20 13.2972
1.000 1.948980 11.00 14.10 0.20 12.8856
1.500 2.423469 10.00 13.00 0.20 11.8577
2.000 2.897959 9.30 11.10 0.07 10.8530
2.500 3.372449 8.80 11.00 0.10 10.0094
3.000 3.846939 8.00 10.20 0.10 9.3303
4.000 4.795918 7.00 8.50 0.05 8.2427
5.000 5.744898 6.60 8.00 0.07 7.4498
6.000 6.693878 6.00 7.50 0.07 6.8397
7.000 7.642857 5.60 7.10 0.07 6.3451
7.500 8.117347 5.50 6.20 0.02 6.1335
8.000 8.591837 5.30 6.00 0.02 5.9377
9.000 9.540816 5.00 5.70 0.02 5.5925
10.000 10.489796 4.70 5.40 0.02 5.2859
15.000 15.234694 3.70 4.20 0.02 4.1540
19.600 19.600000 3.10 3.50 0.02 3.4383
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B.2.2 Cylinder
B.2.2.1 90% 2*°puy

B.2.21.1 0” Water Reflection

Case ID: Pu-icyl-0900-00
Material: PU (Elemental)
Geometry: Cylinder
Isotopics: 90% **°Pu
Reflector: 0” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Figure B. 2.2.1.1-1 Pu Cylinder - 90% 239Pu — 0” Water Reflection
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Table B. 2.2.1.1-1 Critical Dimensions for Pu Cylinder - 90% 239Pu - 0” Water Reflection

90% Pu239 Pu Cylinder - 0 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.010 1.009490 20.00 50.00 1.00 35.2024
0.013 1.012337 17.00 23.00 0.25 21.2299
0.015 1.014235 15.00 21.00 0.25 18.2806
0.018 1.017082 13.00 18.00 0.20 15.9220
0.020 1.018980 12.90 17.00 0.20 14.9468
0.022 1.020878 12.00 16.00 0.20 14.1834
0.024 1.022776 12.00 16.00 0.20 13.6572
0.025 1.023724 11.00 16.00 0.20 13.4324
0.026 1.024673 11.70 13.30 0.05 13.2113
0.028 1.026571 11.40 13.10 0.05 12.8674
0.030 1.028469 11.00 13.00 0.10 12.5908
0.032 1.030367 11.00 12.50 0.05 12.3269
0.036 1.034163 10.80 12.20 0.05 11.9487
0.040 1.037959 10.40 12.00 0.05 11.6733
0.045 1.042704 10.00 11.50 0.05 11.3668
0.050 1.047449 10.00 11.40 0.05 11.2017
0.075 1.071173 9.60 11.00 0.05 10.7135
0.100 1.094898 9.40 11.00 0.05 10.5621
0.150 1.142347 9.50 10.70 0.05 10.5368
0.200 1.189796 9.50 10.70 0.05 10.5865
0.350 1.332143 9.60 11.00 0.05 10.7458
0.500 1.474490 9.60 11.00 0.05 10.7490
0.750 1.711735 9.40 11.00 0.05 10.5802
1.000 1.948980 9.00 11.00 0.10 10.3071
1.500 2.423469 8.50 10.00 0.05 9.6109
2.000 2.897959 8.00 9.10 0.05 8.9632
2.500 3.372449 7.50 8.50 0.05 8.3991
3.000 3.846939 7.00 8.00 0.05 7.9023
4.000 4.795918 6.40 7.20 0.02 7.0875
5.000 5.744898 5.90 6.60 0.02 6.4692
6.000 6.693878 5.40 6.10 0.02 5.9641
7.000 7.642857 5.00 5.70 0.02 5.5400
7.500 8.117347 4.80 5.50 0.02 5.3569
8.000 8.591837 4.70 5.30 0.02 5.1844
9.000 9.540816 4.40 5.00 0.02 4.8661
10.000 10.489796 4.10 4.70 0.02 4.5846
15.000 15.234694 3.10 3.60 0.02 3.4912
19.600 19.600000 2.50 2.90 0.02 2.7786
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B.2.2.1.2 1” Water Reflection

Case ID: Pu-icyl-0900-01
Material: PU (Elemental)
Geometry: Cylinder
Isotopics: 90% **°Pu
Reflector: 1” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Figure B. 2.2.1.2-1 Pu Cylinder - 90% 239Pu — 1” Water Reflection
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Table B. 2.2.1.2-1 Critical Dimensions for Pu Cylinder - 90% 239Pu - 1” Water Reflection

90% Pu239 Pu Cylinder - 1 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.010 1.009490 23.00 35.00 0.50 33.6766
0.013 1.012337 15.00 22.00 0.25 19.7571
0.015 1.014235 13.00 20.00 0.25 16.7387
0.018 1.017082 12.00 16.00 0.20 14.3984
0.020 1.018980 11.00 16.00 0.25 13.4090
0.022 1.020878 11.00 15.00 0.20 12.6852
0.024 1.022776 10.00 14.00 0.20 12.1362
0.025 1.023724 10.00 14.00 0.20 11.9087
0.026 1.024673 10.00 14.00 0.20 11.6897
0.028 1.026571 9.90 11.50 0.05 11.3349
0.030 1.028469 9.60 13.00 0.20 11.0619
0.032 1.030367 9.00 13.00 0.20 10.7949
0.036 1.034163 9.00 11.00 0.10 10.4187
0.040 1.037959 8.90 12.00 0.20 10.1135
0.045 1.042704 8.70 10.00 0.05 9.8431
0.050 1.047449 8.50 10.00 0.05 9.6571
0.075 1.071173 8.00 9.30 0.05 9.1480
0.100 1.094898 7.90 9.10 0.05 8.9823
0.150 1.142347 7.90 9.00 0.05 8.9348
0.200 1.189796 7.90 9.20 0.05 8.9820
0.350 1.332143 8.00 9.30 0.05 9.1283
0.500 1.474490 8.00 11.00 0.10 9.1472
0.750 1.711735 7.90 9.20 0.05 9.0210
1.000 1.948980 7.60 9.00 0.05 8.7578
1.500 2.423469 7.00 8.30 0.05 8.1581
2.000 2.897959 6.60 7.70 0.05 7.5688
2.500 3.372449 6.00 7.20 0.05 7.0661
3.000 3.846939 5.80 6.70 0.05 6.6153
4.000 4.795918 5.20 6.00 0.02 5.9063
5.000 5.744898 4.80 5.50 0.02 5.3533
6.000 6.693878 4.30 5.00 0.02 4.9203
7.000 7.642857 4.00 4.70 0.02 4.5580
7.500 8.117347 3.90 4.50 0.02 4.4025
8.000 8.591837 3.80 4.40 0.02 4.2501
9.000 9.540816 3.50 4.10 0.02 3.9860
10.000 10.489796 3.30 3.80 0.02 3.7537
15.000 15.234694 2.55 2.90 0.02 2.8764
19.600 19.600000 2.10 2.40 0.02 2.3307
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B.2.2.1.3 10” Water Reflection

Case ID: Pu-icyl-0900-10
Material: PU (Elemental)
Geometry: Cylinder
Isotopics: 90% **°Pu
Reflector: 10” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Figure B. 2.2.1.3-1 Pu Cylinder - 90% 239Pu — 10” Water Reflection
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Table B. 2.2.1.3-1 Critical Dimensions for Pu Cylinder - 90% 239Pu — 10 Water Reflection

90% Pu239 Pu Cylinder - 10 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.010 1.009490 20.00 35.00 0.50 32.5996
0.013 1.012337 14.00 20.00 0.25 18.6061
0.015 1.014235 12.00 17.00 0.20 15.6334
0.018 1.017082 11.00 16.00 0.25 13.2648
0.020 1.018980 10.00 15.00 0.25 12.2315
0.022 1.020878 9.00 14.00 0.20 11.5213
0.024 1.022776 9.00 13.00 0.20 10.9450
0.025 1.023724 9.00 13.00 0.20 10.7311
0.026 1.024673 9.20 10.70 0.05 10.5103
0.028 1.026571 8.70 10.30 0.05 10.1340
0.030 1.028469 8.40 10.00 0.05 9.8521
0.032 1.030367 8.30 9.70 0.05 9.5818
0.036 1.034163 7.90 9.30 0.05 9.1772
0.040 1.037959 7.70 9.00 0.05 8.8779
0.045 1.042704 7.40 8.70 0.05 8.5708
0.050 1.047449 7.30 8.50 0.05 8.3451
0.075 1.071173 6.70 8.00 0.05 7.7703
0.100 1.094898 6.50 7.70 0.05 7.5547
0.150 1.142347 6.40 7.50 0.05 7.4061
0.200 1.189796 6.30 7.60 0.05 7.3795
0.350 1.332143 6.30 7.50 0.05 7.4168
0.500 1.474490 6.30 7.60 0.05 7.4002
0.750 1.711735 6.00 7.40 0.05 7.2555
1.000 1.948980 5.90 7.20 0.05 7.0389
1.500 2.423469 5.50 6.70 0.05 6.5407
2.000 2.897959 5.00 6.20 0.05 6.0627
2.500 3.372449 4.80 5.70 0.05 5.6394
3.000 3.846939 4.60 5.40 0.05 5.2877
4.000 4.795918 4.00 5.00 0.02 4.7160
5.000 5.744898 3.70 4.40 0.02 4.2864
6.000 6.693878 3.40 4.00 0.02 3.9359
7.000 7.642857 3.20 3.70 0.02 3.6489
7.500 8.117347 3.00 3.60 0.02 3.5213
8.000 8.591837 3.00 3.50 0.02 3.4121
9.000 9.540816 2.80 3.30 0.02 3.1988
10.000 10.489796 2.60 3.10 0.02 3.0123
15.000 15.234694 2.00 2.40 0.02 2.3350
19.600 19.600000 1.70 2.00 0.02 1.9231
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B.2.2.2 85% *Pu

B.2.2.2.1 0” Water Reflection

Case ID: Pu-icyl-0850-00
Material: PU (Elemental)
Geometry: Cylinder
Isotopics: 85% **°Pu
Reflector: 0” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Figure B. 2.2.2.1-1 Pu Cylinder - 85% 239Pu — 0” Water Reflection
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Table B. 2.2.2.1-1 Critical Dimensions for Pu Cylinder - 85% 239Pu - 0” Water Reflection

85% Pu239 Pu Cylinder - 0 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.010 1.009490 30.00 55.00 0.50 53.3864
0.013 1.012337 19.00 26.00 0.25 24.5023
0.015 1.014235 16.00 23.00 0.25 20.4294
0.018 1.017082 14.00 20.00 0.25 17.3775
0.020 1.018980 13.00 20.00 0.25 16.1986
0.022 1.020878 13.00 18.00 0.25 15.2976
0.024 1.022776 12.00 17.00 0.20 14.6202
0.025 1.023724 12.00 17.00 0.25 14.3754
0.026 1.024673 12.00 16.00 0.20 14.1440
0.028 1.026571 12.00 16.00 0.20 13.7101
0.030 1.028469 11.00 16.00 0.20 13.3699
0.032 1.030367 11.00 15.00 0.20 13.0901
0.036 1.034163 11.00 13.00 0.10 12.6569
0.040 1.037959 11.00 13.00 0.10 12.3273
0.045 1.042704 10.80 14.00 0.20 12.0389
0.050 1.047449 10.50 12.00 0.05 11.8124
0.075 1.071173 10.00 11.50 0.05 11.3029
0.100 1.094898 10.00 11.30 0.05 11.1466
0.150 1.142347 10.00 11.50 0.05 11.1446
0.200 1.189796 10.00 11.40 0.05 11.2452
0.350 1.332143 10.00 12.00 0.10 11.5135
0.500 1.474490 10.00 12.00 0.10 11.5821
0.750 1.711735 10.00 13.00 0.10 11.4375
1.000 1.948980 9.80 13.00 0.10 11.0933
1.500 2.423469 9.00 12.00 0.10 10.2699
2.000 2.897959 8.40 9.70 0.05 9.5159
2.500 3.372449 7.90 9.00 0.05 8.8470
3.000 3.846939 7.40 8.40 0.05 8.2527
4.000 4.795918 6.60 7.50 0.05 7.3546
5.000 5.744898 6.00 7.00 0.05 6.6660
6.000 6.693878 5.50 6.20 0.02 6.1177
7.000 7.642857 5.10 5.80 0.02 5.6745
7.500 8.117347 4.90 5.60 0.02 5.4772
8.000 8.591837 4.80 5.40 0.02 5.2917
9.000 9.540816 4.50 5.10 0.02 4.9576
10.000 10.489796 4.20 4.80 0.02 4.6727
15.000 15.234694 3.20 3.60 0.02 3.5506
19.600 19.600000 2.50 2.90 0.02 2.8229
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B.2.2.2.2 1” Water Reflection

Case ID: Pu-icyl-0850-01
Material: PU (Elemental)
Geometry: Cylinder
Isotopics: 85% **°Pu
Reflector: 1” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Figure B. 2.2.2.2-1 Pu Cylinder - 85% 239Pu — 1” Water Reflection
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Table B. 2.2.2.2-1 Critical Dimensions for Pu Cylinder - 85% 239Pu - 1” Water Reflection

85% Pu239 Pu Cylinder - 1 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.010 1.009490 27.50 55.00 0.50 52.0846
0.013 1.012337 18.00 24.00 0.20 22.9396
0.015 1.014235 15.00 20.00 0.25 18.8884
0.018 1.017082 13.00 18.00 0.25 15.8200
0.020 1.018980 12.00 17.00 0.25 14.6362
0.022 1.020878 11.00 16.00 0.20 13.7717
0.024 1.022776 11.00 15.00 0.20 13.1390
0.025 1.023724 11.00 15.00 0.20 12.8566
0.026 1.024673 10.80 15.00 0.20 12.6108
0.028 1.026571 10.00 14.00 0.20 12.1985
0.030 1.028469 10.00 14.00 0.20 11.8366
0.032 1.030367 10.00 11.70 0.10 11.5653
0.036 1.034163 9.70 11.30 0.05 11.1294
0.040 1.037959 9.00 13.00 0.20 10.8035
0.045 1.042704 9.00 12.00 0.10 10.4919
0.050 1.047449 9.00 12.00 0.20 10.2808
0.075 1.071173 8.50 10.00 0.05 9.7347
0.100 1.094898 8.40 9.70 0.05 9.5523
0.150 1.142347 8.30 9.70 0.05 9.5530
0.200 1.189796 8.40 10.00 0.05 9.6276
0.350 1.332143 8.00 12.00 0.20 9.8819
0.500 1.474490 8.00 12.00 0.20 9.9737
0.750 1.711735 8.00 12.00 0.20 9.8444
1.000 1.948980 8.30 9.70 0.05 9.5605
1.500 2.423469 7.60 9.00 0.05 8.8199
2.000 2.897959 7.00 8.20 0.05 8.1201
2.500 3.372449 6.60 7.60 0.05 7.5102
3.000 3.846939 6.00 7.10 0.05 6.9923
4.000 4.795918 5.40 6.30 0.05 6.1680
5.000 5.744898 4.90 5.70 0.02 5.5611
6.000 6.693878 4.50 5.20 0.02 5.0808
7.000 7.642857 4.20 4.80 0.02 4.6948
7.500 8.117347 4.00 4.60 0.02 4.5237
8.000 8.591837 3.90 4.40 0.02 4.3628
9.000 9.540816 3.60 4.20 0.02 4.0863
10.000 10.489796 3.40 3.90 0.02 3.8447
15.000 15.234694 2.60 3.00 0.02 2.9334
19.600 19.600000 2.10 2.40 0.02 2.3721
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B.2.2.2.3 10” Water Reflection

Case ID: Pu-icyl-0850-10
Material: PU (Elemental)
Geometry: Cylinder
Isotopics: 85% **°Pu
Reflector: 10” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012

B-47



CHPRC-01905, Revision 0

Figure B. 2.2.2.3-1 Pu Cylinder - 85% 239Pu — 10” Water Reflection
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Table B. 2.2.2.3-1 Critical Dimensions for Pu Cylinder - 85% 239Pu — 10” Water Reflection

85% Pu239 Pu Cylinder - 10 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.010 1.009490 27.00 53.00 1.00 50.3409
0.013 1.012337 16.00 23.00 0.25 21.8098
0.015 1.014235 14.00 20.00 0.25 17.7506
0.018 1.017082 12.00 17.00 0.25 14.6905
0.020 1.018980 11.00 16.00 0.25 13.4918
0.022 1.020878 10.00 15.00 0.20 12.5847
0.024 1.022776 10.00 14.00 0.20 11.9406
0.025 1.023724 9.90 14.00 0.20 11.6445
0.026 1.024673 9.00 14.00 0.20 11.3795
0.028 1.026571 9.00 13.00 0.20 10.9808
0.030 1.028469 9.00 13.00 0.20 10.6273
0.032 1.030367 9.00 10.40 0.05 10.3345
0.036 1.034163 8.00 12.00 0.20 9.8716
0.040 1.037959 8.00 9.70 0.05 9.5210
0.045 1.042704 7.90 9.40 0.05 9.2031
0.050 1.047449 7.70 9.10 0.05 8.9560
0.075 1.071173 7.00 8.50 0.05 8.3283
0.100 1.094898 6.90 8.20 0.05 8.1006
0.150 1.142347 6.80 8.10 0.05 7.9639
0.200 1.189796 6.80 8.10 0.05 7.9656
0.350 1.332143 6.90 8.30 0.05 8.0885
0.500 1.474490 6.80 10.00 0.10 8.1235
0.750 1.711735 6.70 10.00 0.10 7.9798
1.000 1.948980 6.40 8.00 0.05 7.7366
1.500 2.423469 6.00 7.30 0.05 7.1263
2.000 2.897959 5.50 6.70 0.05 6.5363
2.500 3.372449 5.00 6.20 0.05 6.0451
3.000 3.846939 4.80 5.70 0.05 5.6234
4.000 4.795918 4.30 5.10 0.05 4.9656
5.000 5.744898 3.90 4.60 0.02 4.4704
6.000 6.693878 3.60 4.20 0.02 4.0899
7.000 7.642857 3.30 4.00 0.02 3.7836
7.500 8.117347 3.20 3.70 0.02 3.6502
8.000 8.591837 3.00 3.60 0.02 3.5222
9.000 9.540816 2.90 3.40 0.02 3.2933
10.000 10.489796 2.70 3.20 0.02 3.0979
15.000 15.234694 2.10 2.50 0.02 2.3927
19.600 19.600000 1.70 2.00 0.02 1.9627
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B.2.2.3 80% 2*°pu

B.2.2.3.1 0” Water Reflection

Case ID: Pu-icyl-0800-00
Material: PU (Elemental)
Geometry: Cylinder
Isotopics: 80% 2*°Pu
Reflector: 0” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Figure B. 2.2.3.1-1 Pu Cylinder - 80% 239Pu — 0” Water Reflection
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Table B. 2.2.3.1-1 Critical Dimensions for Pu Cylinder - 80% 239Pu — 0 Water Reflection

80% Pu239 Pu Cylinder - 0 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.013 1.012337 22.50 30.00 0.25 29.8097
0.015 1.014235 18.00 25.00 0.25 23.4081
0.018 1.017082 15.90 20.00 0.20 19.3077
0.020 1.018980 14.00 20.00 0.25 17.7723
0.022 1.020878 14.00 20.00 0.25 16.6611
0.024 1.022776 13.00 18.00 0.25 15.8544
0.025 1.023724 13.00 18.00 0.25 15.4991
0.026 1.024673 13.00 18.00 0.25 15.2296
0.028 1.026571 12.00 17.00 0.20 14.7319
0.030 1.028469 12.00 17.00 0.25 14.3387
0.032 1.030367 12.00 16.00 0.20 14.0074
0.036 1.034163 11.00 16.00 0.20 13.4970
0.040 1.037959 11.00 15.00 0.20 13.1051
0.045 1.042704 11.00 15.00 0.20 12.7757
0.050 1.047449 11.00 13.50 0.10 12.5219
0.075 1.071173 10.00 14.00 0.20 11.9090
0.100 1.094898 10.40 12.50 0.10 11.7572
0.150 1.142347 10.00 14.00 0.20 11.8064
0.200 1.189796 10.00 14.00 0.20 11.9363
0.350 1.332143 10.80 14.00 0.20 12.3359
0.500 1.474490 10.90 15.00 0.20 12.4900
0.750 1.711735 10.70 14.00 0.20 12.3331
1.000 1.948980 10.00 14.00 0.20 11.9902
1.500 2.423469 9.00 13.00 0.20 10.9920
2.000 2.897959 8.90 10.30 0.05 10.1007
2.500 3.372449 8.20 9.40 0.05 9.3118
3.000 3.846939 7.70 9.00 0.05 8.6526
4.000 4.795918 6.80 7.80 0.05 7.6187
5.000 5.744898 6.20 7.00 0.05 6.8678
6.000 6.693878 5.60 6.40 0.02 6.2788
7.000 7.642857 5.20 6.00 0.02 5.8076
7.500 8.117347 5.00 5.70 0.02 5.5957
8.000 8.591837 4.90 5.50 0.02 5.4065
9.000 9.540816 4.50 5.20 0.02 5.0619
10.000 10.489796 4.30 5.00 0.02 4.7611
15.000 15.234694 3.20 3.70 0.02 3.6143
19.600 19.600000 2.60 2.90 0.02 2.8671
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B.2.2.3.2 1” Water Reflection

Case ID: Pu-icyl-0800-01
Material: PU (Elemental)
Geometry: Cylinder
Isotopics: 80% **°Pu
Reflector: 1” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Figure B. 2.2.3.2-1 Pu Cylinder - 80% 239Pu — 1” Water Reflection
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Table B. 2.2.3.2-1 Critical Dimensions for Pu Cylinder - 80% 239Pu - 1” Water Reflection

80% Pu239 Pu Cylinder - 1 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.013 1.012337 20.00 30.00 0.50 28.2346
0.015 1.014235 17.00 23.00 0.25 21.9459
0.018 1.017082 14.00 20.00 0.25 17.7755
0.020 1.018980 13.00 20.00 0.25 16.2062
0.022 1.020878 12.00 17.00 0.20 15.1047
0.024 1.022776 12.00 16.00 0.20 14.3149
0.025 1.023724 11.90 16.00 0.20 13.9890
0.026 1.024673 11.00 16.00 0.20 13.6794
0.028 1.026571 11.00 15.00 0.20 13.1786
0.030 1.028469 11.00 15.00 0.20 12.8013
0.032 1.030367 10.00 15.00 0.20 12.4447
0.036 1.034163 10.00 14.00 0.20 11.9532
0.040 1.037959 10.00 14.00 0.20 11.5561
0.045 1.042704 9.70 12.00 0.10 11.2197
0.050 1.047449 9.00 13.00 0.20 10.9559
0.075 1.071173 9.00 11.00 0.10 10.3579
0.100 1.094898 8.80 12.00 0.20 10.2007
0.150 1.142347 8.80 11.00 0.10 10.1742
0.200 1.189796 8.90 11.00 0.10 10.3289
0.350 1.332143 9.00 13.00 0.20 10.6837
0.500 1.474490 9.00 13.00 0.20 10.8098
0.750 1.711735 9.00 13.00 0.20 10.7285
1.000 1.948980 8.90 12.00 0.20 10.4211
1.500 2.423469 8.00 9.70 0.05 9.5247
2.000 2.897959 7.50 9.00 0.05 8.6930
2.500 3.372449 6.90 8.10 0.05 7.9515
3.000 3.846939 6.40 7.50 0.05 7.3677
4.000 4.795918 5.70 6.60 0.05 6.4416
5.000 5.744898 5.00 6.00 0.02 5.7641
6.000 6.693878 4.60 5.30 0.02 5.2405
7.000 7.642857 4.30 5.00 0.02 4.8309
7.500 8.117347 4.10 4.70 0.02 4.6475
8.000 8.591837 4.00 4.60 0.02 4.4757
9.000 9.540816 3.70 4.30 0.02 4.1873
10.000 10.489796 3.50 4.00 0.02 3.9359
15.000 15.234694 2.65 3.10 0.02 2.9945
19.600 19.600000 2.15 2.50 0.02 2.4161
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B.2.2.3.3 10” Water Reflection

Case ID: Pu-icyl-0800-10
Material: PU (Elemental)
Geometry: Cylinder
Isotopics: 80% **°Pu
Reflector: 10” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Table B. 2.2.3.3-1 Critical Dimensions for Pu Cylinder - 80% 239Pu — 10 Water Reflection

80% Pu239 Pu Cylinder - 10 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.013 1.012337 20.00 30.00 0.50 27.0960
0.015 1.014235 15.00 22.00 0.25 20.7598
0.018 1.017082 13.00 20.00 0.25 16.5467
0.020 1.018980 12.00 17.00 0.25 14.9929
0.022 1.020878 11.00 16.00 0.25 13.9296
0.024 1.022776 10.90 15.00 0.20 13.0925
0.025 1.023724 10.00 15.00 0.20 12.7591
0.026 1.024673 10.00 15.00 0.25 12.4837
0.028 1.026571 10.00 14.00 0.20 11.9686
0.030 1.028469 9.00 14.00 0.20 11.5491
0.032 1.030367 9.00 14.00 0.25 11.2403
0.036 1.034163 9.00 13.00 0.20 10.6808
0.040 1.037959 8.80 11.00 0.10 10.2612
0.045 1.042704 8.00 12.00 0.20 9.9032
0.050 1.047449 8.00 10.00 0.05 9.6226
0.075 1.071173 7.60 9.50 0.05 8.9386
0.100 1.094898 7.40 9.00 0.05 8.6749
0.150 1.142347 7.00 9.00 0.05 8.5646
0.200 1.189796 7.00 9.00 0.05 8.5947
0.350 1.332143 7.30 9.00 0.05 8.7962
0.500 1.474490 7.40 9.20 0.05 8.9296
0.750 1.711735 7.00 9.00 0.05 8.8121
1.000 1.948980 7.00 9.00 0.10 8.5116
1.500 2.423469 6.50 8.50 0.10 7.7735
2.000 2.897959 5.90 7.20 0.05 7.0536
2.500 3.372449 5.50 6.60 0.05 6.4631
3.000 3.846939 5.00 6.10 0.05 5.9690
4.000 4.795918 4.50 5.30 0.05 5.2189
5.000 5.744898 4.00 4.70 0.02 4.6747
6.000 6.693878 3.70 4.30 0.02 4.2445
7.000 7.642857 3.40 4.00 0.02 3.9114
7.500 8.117347 3.30 4.00 0.02 3.7673
8.000 8.591837 3.20 3.70 0.02 3.6385
9.000 9.540816 3.00 3.50 0.02 3.3995
10.000 10.489796 2.80 3.30 0.02 3.1948
15.000 15.234694 2.15 2.50 0.02 2.4516
19.600 19.600000 1.75 2.10 0.02 2.0068
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B.2.3 Plane
B.2.3.1 90% 2Py

B.2.3.1.1 0” Water Reflection

Case ID: Pu-pl-0900-00
Material: PU (Elemental)
Geometry: Plane

Isotopics: 90% 2*°Pu
Reflector: 0” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Figure B. 2.3.1.1-1 Pu Plane - 90% 239Pu — 0” Water Reflection
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Table B. 2.3.1.1-1 Critical Dimensions for Pu Plane - 90% 239Pu — 0” Water Reflection

90% Pu239 Pu Plane - 0 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Height

Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.010 1.009490 15.00 25.00 0.50 | 22.2434
0.011 1.010439 12.00 26.00 0.50 | 17.3890
0.012 1.011388 11.00 15.10 0.20 | 14.7810
0.015 1.014235 9.00 13.00 0.20 | 11.2969
0.020 1.018980 7.80 9.30 0.05| 9.1240
0.025 1.023724 7.00 8.30 0.05| 8.1509
0.030 1.028469 6.70 7.70 0.05| 7.6023
0.040 1.037959 6.00 7.20 0.05| 7.0076
0.050 1.047449 5.90 6.80 0.05| 6.7007
0.075 1.071173 5.70 6.50 0.05| 6.3762
0.100 1.094898 5.60 6.40 0.05| 6.2704
0.150 1.142347 5.50 6.30 0.02 | 6.2352
0.200 1.189796 5.50 6.40 0.05| 6.2771
0.350 1.332143 5.60 6.50 0.05| 6.3621
0.500 1.474490 5.60 6.50 0.05| 6.3454
0.750 1.711735 5.50 6.30 0.05| 6.2407
1.000 1.948980 5.30 6.20 0.05| 6.0528
1.500 2.423469 4.90 5.70 0.02 | 5.6108
2.000 2.897959 4.60 5.30 0.02 | 5.2013
2.500 3.372449 4.30 5.00 0.02 | 4.8321
3.000 3.846939 4.00 4.60 0.02 | 4.5254
4.000 4.795918 3.60 4.10 0.02 | 4.0233
5.000 5.744898 3.20 3.70 0.02 | 3.6268
7.500 8.117347 2.60 3.00 0.02 | 2.9331
10.000 10.489796 2.20 2.50 0.02 | 2.4589
15.000 15.234694 1.60 1.90 0.02 | 1.7920
19.600 19.600000 1.20 1.40 0.01| 1.3724
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B.2.3.1.2 1” Water Reflection

Case ID: Pu-pl-0900-01
Material: PU (Elemental)
Geometry: Plane

Isotopics: 90% **°Pu
Reflector: 1” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Figure B. 2.3.1.2-1 Pu Plane - 90% 239Pu — 1 Water Reflection
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Table B. 2.3.1.2-1 Critical Dimensions for Pu Plane - 90% 239Pu — 1” Water Reflection

90% Pu239 Pu Plane - 1 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Height

Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.010 1.009490 11.00 21.00 0.50 | 20.7145
0.011 1.010439 11.00 16.00 0.25 | 15.7932
0.012 1.011388 10.00 14.00 0.20 | 13.2808
0.015 1.014235 8.00 10.50 0.10 | 9.7618
0.020 1.018980 6.30 7.70 0.05| 7.5811
0.025 1.023724 5.60 7.00 0.05| 6.6054
0.030 1.028469 5.00 6.20 0.05| 6.0514
0.040 1.037959 4.70 5.50 0.05| 5.4540
0.050 1.047449 4.40 5.30 0.05| 5.1268
0.075 1.071173 4.10 5.00 0.02 | 4.7857
0.100 1.094898 4.00 4.80 0.02 | 4.6776
0.150 1.142347 3.90 4.70 0.02 | 4.6296
0.200 1.189796 3.90 4.70 0.02 | 4.6438
0.350 1.332143 4.00 4.80 0.05| 4.7211
0.500 1.474490 3.90 4.80 0.05| 4.7281
0.750 1.711735 3.90 4.80 0.05| 4.6441
1.000 1.948980 3.70 4.60 0.05| 4.4838
1.500 2.423469 3.50 4.20 0.02 | 4.1128
2.000 2.897959 3.10 3.80 0.02 | 3.7559
2.500 3.372449 3.00 3.50 0.02 | 3.4528
3.000 3.846939 2.70 3.30 0.02 | 3.1908
4.000 4.795918 2.30 2.80 0.02 | 2.7674
5.000 5.744898 2.10 2.50 0.02 | 2.4494
7.500 8.117347 1.60 2.00 0.02 | 1.9025
10.000 10.489796 1.30 1.60 0.02 | 1.5445
15.000 15.234694 0.90 1.15 0.02 | 1.0946
19.600 19.600000 0.70 0.85 0.01 | 0.8427
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B.2.3.1.3 10” Water Reflection

Case ID: Pu-pl-0900-10
Material: PU (Elemental)
Geometry: Plane

Isotopics: 90% **°Pu
Reflector: 10” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Figure B. 2.3.1.3-1 Pu Plane - 90% 239Pu — 10” Water Reflection
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Table B. 2.3.1.3-1 Critical Dimensions for Pu Plane - 90% 239Pu — 10” Water Reflection

90% Pu239 Pu Plane - 10 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Height

Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.010 1.009490 11.00 21.00 0.50 | 19.6176
0.011 1.010439 10.00 15.00 0.25 | 14.6309
0.012 1.011388 8.90 13.00 0.20 | 12.1251
0.015 1.014235 6.70 9.00 0.10 | 8.6235
0.020 1.018980 5.00 6.50 0.05| 6.4131
0.025 1.023724 4.40 5.50 0.05| 5.4217
0.030 1.028469 3.90 5.00 0.05| 4.8298
0.040 1.037959 3.40 4.30 0.05| 4.1787
0.050 1.047449 3.10 4.00 0.05| 3.8297
0.075 1.071173 2.80 3.50 0.02 | 3.4011
0.100 1.094898 2.60 3.30 0.02 | 3.2050
0.150 1.142347 2.40 3.10 0.02 | 3.0520
0.200 1.189796 2.30 3.10 0.02 | 2.9999
0.350 1.332143 2.30 3.00 0.02 | 2.9544
0.500 1.474490 2.20 3.00 0.05| 2.9073
0.750 1.711735 2.00 3.00 0.02 | 2.8219
1.000 1.948980 2.00 2.70 0.02 | 2.6853
1.500 2.423469 1.80 2.50 0.02 | 2.4102
2.000 2.897959 1.60 2.20 0.02 | 2.1581
2.500 3.372449 1.40 2.00 0.02 | 1.9535
3.000 3.846939 1.30 1.80 0.02 | 1.7790
4.000 4.795918 1.10 1.60 0.02 | 1.5030
5.000 5.744898 1.00 1.40 0.02 | 1.2939
7.500 8.117347 0.70 1.00 0.02 | 0.9537
10.000 10.489796 0.55 0.75 0.01 | 0.7463
15.000 15.234694 0.35 0.55 0.01 | 0.5102
19.600 19.600000 0.25 0.40 0.01 | 0.3877
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B.2.3.2 85% *Pu

B.2.3.2.1 0” Water Reflection

Case ID: Pu-pl-0850-00
Material: PU (Elemental)
Geometry: Plane

Isotopics: 85% 2*°Pu
Reflector: 0” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Figure B. 2.3.2.1-1 Pu Plane — 85% 239Pu — 0" Water Reflection
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Table B. 2.3.2.1-1 Critical Dimensions for Pu Plane — 85% 239Pu — 0” Water Reflection

85% Pu239 Pu Plane - 0 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Height

Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.010 1.009490 14.00 40.00 1.00 | 33.8503
0.011 1.010439 14.00 23.00 0.25 | 22.1557
0.012 1.011388 13.00 20.00 0.25 | 17.7124
0.015 1.014235 10.00 13.00 0.10 | 12.6714
0.020 1.018980 8.40 10.10 0.05| 9.9127
0.025 1.023724 7.50 9.00 0.05| 8.7435
0.030 1.028469 7.00 8.20 0.05| 8.1129
0.040 1.037959 6.50 7.50 0.05| 7.4240
0.050 1.047449 6.20 7.20 0.05| 7.0906
0.075 1.071173 6.00 7.00 0.05| 6.7434
0.100 1.094898 5.90 6.80 0.05| 6.6389
0.150 1.142347 5.80 6.80 0.05| 6.6429
0.200 1.189796 5.90 6.80 0.05| 6.6933
0.350 1.332143 6.00 7.00 0.05| 6.8364
0.500 1.474490 6.00 7.00 0.05| 6.8792
0.750 1.711735 5.80 7.00 0.05| 6.7796
1.000 1.948980 5.70 6.70 0.05| 6.5624
1.500 2.423469 5.30 6.10 0.05| 6.0449
2.000 2.897959 4.80 5.60 0.02 | 5.5448
2.500 3.372449 4.50 5.20 0.02 | 5.1192
3.000 3.846939 4.20 5.00 0.02 | 4.7565
4.000 4.795918 3.70 4.30 0.02 | 4.1839
5.000 5.744898 3.30 3.80 0.02 | 3.7490
7.500 8.117347 2.70 3.10 0.02 | 3.0103
10.000 10.489796 2.20 2.60 0.02 | 2.5129
15.000 15.234694 1.60 1.85 0.02 | 1.8275
19.600 19.600000 1.20 1.45 0.02 | 1.3972
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B.2.3.2.2 1” Water Reflection

Case ID: Pu-pl-0850-01
Material: PU (Elemental)
Geometry: Plane

Isotopics: 85% **°Pu
Reflector: 1” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Figure B. 2.3.2.2-1 Pu Plane — 85% 239Pu — 1” Water Reflection
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Table B. 2.3.2.2-1 Critical Dimensions for Pu Plane — 85% 239Pu — 1” Water Reflection

85% Pu239 Pu Plane - 1 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Height

Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.010 1.009490 17.00 37.00 1.00 | 32.6844
0.011 1.010439 13.00 22.00 0.25 | 20.6144
0.012 1.011388 11.00 18.00 0.25 | 16.2009
0.015 1.014235 8.00 13.00 0.20 | 11.1441
0.020 1.018980 6.90 8.50 0.05| 8.3598
0.025 1.023724 6.00 7.30 0.05| 7.2132
0.030 1.028469 5.50 6.70 0.05| 6.5576
0.040 1.037959 5.00 6.00 0.05| 5.8751
0.050 1.047449 4.70 5.60 0.05| 5.5276
0.075 1.071173 4.40 5.30 0.05| 5.1596
0.100 1.094898 4.30 5.10 0.05| 5.0412
0.150 1.142347 4.20 5.10 0.05| 5.0039
0.200 1.189796 4.30 5.20 0.05| 5.0399
0.350 1.332143 4.30 5.30 0.05| 5.1900
0.500 1.474490 4.30 5.30 0.05| 5.2244
0.750 1.711735 4.30 5.20 0.05| 5.1514
1.000 1.948980 4.00 5.10 0.05| 4.9794
1.500 2.423469 3.80 4.60 0.05| 4.5255
2.000 2.897959 3.40 4.20 0.02 | 4.0981
2.500 3.372449 3.10 3.80 0.02 | 3.7282
3.000 3.846939 2.90 3.50 0.02 | 3.4231
4.000 4.795918 2.50 3.00 0.02 | 2.9411
5.000 5.744898 2.20 2.60 0.02 | 2.5768
7.500 8.117347 1.70 2.00 0.02 | 1.9795
10.000 10.489796 1.35 1.70 0.02 | 1.5988
15.000 15.234694 0.95 1.15 0.01| 1.1297
19.600 19.600000 0.70 0.90 0.01 | 0.8665
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B.2.3.2.3 10” Water Reflection

Case ID: Pu-pl-0850-10
Material: PU (Elemental)
Geometry: Plane

Isotopics: 85% **°Pu
Reflector: 10” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Figure B. 2.3.2.3-1 Pu Plane — 85% 239Pu — 10” Water Reflection
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Table B. 2.3.2.3-1 Critical Dimensions for Pu Plane — 85% 239Pu — 10”” Water Reflection

85% Pu239 Pu Plane - 10 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Height

Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.010 1.009490 15.00 35.00 1.00 | 31.1981
0.011 1.010439 12.00 20.00 0.25 | 19.4573
0.012 1.011388 10.00 16.00 0.25 | 15.0415
0.015 1.014235 7.00 13.00 0.25| 9.9744
0.020 1.018980 5.70 7.40 0.05| 7.1883
0.025 1.023724 4.80 6.10 0.05| 5.9987
0.030 1.028469 4.30 5.40 0.05| 5.3239
0.040 1.037959 3.70 4.70 0.05| 4.5813
0.050 1.047449 3.40 4.30 0.05| 4.1935
0.075 1.071173 3.00 3.80 0.05| 3.7260
0.100 1.094898 2.80 3.60 0.02 | 3.5339
0.150 1.142347 2.60 3.50 0.05| 3.3892
0.200 1.189796 2.60 3.40 0.02 | 3.3522
0.350 1.332143 2.60 3.40 0.05 | 3.3427
0.500 1.474490 2.50 3.40 0.05| 3.3370
0.750 1.711735 2.40 3.30 0.05| 3.2411
1.000 1.948980 2.30 3.20 0.05| 3.0855
1.500 2.423469 2.00 2.80 0.02 | 2.7570
2.000 2.897959 1.80 2.50 0.02 | 2.4450
2.500 3.372449 1.60 2.30 0.02 | 2.1850
3.000 3.846939 1.50 2.00 0.02 | 1.9766
4.000 4.795918 1.20 1.70 0.02 | 1.6492
5.000 5.744898 1.10 1.50 0.02 | 1.4103
7.500 8.117347 0.75 1.10 0.02 | 1.0275
10.000 10.489796 0.60 0.84 0.01 | 0.8005
15.000 15.234694 0.40 0.55 0.01 | 0.5417
19.600 19.600000 0.30 0.45 0.01| 0.4126
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B.2.3.3 80% 2°Pu

B.2.3.3.1 0” Water Reflection

Case ID: Pu-pl-0800-00
Material: PU (Elemental)
Geometry: Plane

Isotopics: 80% 2*°Pu
Reflector: 0” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Figure B. 2.3.3.1-1 Pu Plane — 80% 239Pu — 0”” Water Reflection
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Table B. 2.3.3.1-1 Critical Dimensions for Pu Plane — 80% 239Pu — 0” Water Reflection

80% Pu239 Pu Plane - 0 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Height

Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.011 1.010439 20.00 45.00 1.00 | 34.8756
0.012 1.011388 15.00 24.00 0.25 | 23.2447
0.015 1.014235 11.00 16.00 0.25 | 14.6149
0.020 1.018980 9.00 13.00 0.20 | 10.9175
0.025 1.023724 8.00 9.60 0.05 | 9.4779
0.030 1.028469 7.50 9.00 0.05| 8.7158
0.040 1.037959 6.90 8.10 0.05| 7.9336
0.050 1.047449 6.60 7.70 0.05 | 7.5339
0.075 1.071173 6.30 7.30 0.05| 7.1436
0.100 1.094898 6.20 7.20 0.05| 7.0374
0.150 1.142347 6.00 7.20 0.05 | 7.0352
0.200 1.189796 6.20 7.30 0.05 | 7.1211
0.350 1.332143 6.40 7.40 0.05 | 7.3405
0.500 1.474490 6.40 7.60 0.05 | 7.4444
0.750 1.711735 6.30 7.50 0.05 | 7.3565
1.000 1.948980 6.00 7.20 0.05| 7.1130
1.500 2.423469 5.60 6.60 0.05| 6.4819
2.000 2.897959 5.00 6.00 0.05| 5.8957
2.500 3.372449 4.70 5.50 0.02 | 5.4051
3.000 3.846939 4.40 5.10 0.02 | 4.9889
4.000 4.795918 3.80 4.40 0.02 | 4.3465
5.000 5.744898 3.40 4.00 0.02 | 3.8799
7.500 8.117347 2.70 3.20 0.02 | 3.0861
10.000 10.489796 2.30 2.60 0.02 | 2.5665
15.000 15.234694 1.65 1.90 0.02 | 1.8643
19.600 19.600000 1.25 1.45 0.01 | 1.4232
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B.2.3.3.2 1” Water Reflection

Case ID: Pu-pl-0800-01
Material: PU (Elemental)
Geometry: Plane

Isotopics: 80% **°Pu
Reflector: 1” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Figure B. 2.3.3.2-1 Pu Plane — 80% 239Pu — 1" Water Reflection
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Table B. 2.3.3.2-1 Critical Dimensions for Pu Plane — 80% 239Pu — 1” Water Reflection

80% Pu239 Pu Plane - 1 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Height

Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.011 1.010439 18.00 40.00 1.00 | 33.2062
0.012 1.011388 13.00 30.00 0.75 | 21.7380
0.015 1.014235 9.90 13.20 0.20 | 13.0841
0.020 1.018980 7.00 13.00 0.25| 9.3813
0.025 1.023724 6.60 8.10 0.05| 7.9549
0.030 1.028469 6.00 7.30 0.05| 7.1700
0.040 1.037959 5.40 6.50 0.05| 6.3486
0.050 1.047449 5.00 6.10 0.05| 5.9510
0.075 1.071173 4.70 5.60 0.05| 5.5440
0.100 1.094898 4.60 5.50 0.05| 5.4268
0.150 1.142347 4.50 5.50 0.05| 5.3971
0.200 1.189796 4.60 5.60 0.05| 5.4735
0.350 1.332143 4.70 6.00 0.05| 5.7033
0.500 1.474490 4.70 6.00 0.05| 5.7696
0.750 1.711735 4.70 6.00 0.05| 5.6978
1.000 1.948980 4.50 5.60 0.05| 5.5034
1.500 2.423469 4.00 5.00 0.05 | 4.9487
2.000 2.897959 3.70 4.50 0.05| 4.4380
2.500 3.372449 3.30 4.10 0.02 | 4.0145
3.000 3.846939 3.00 3.70 0.02 | 3.6543
4.000 4.795918 2.60 3.20 0.02 | 3.1022
5.000 5.744898 2.30 2.80 0.02 | 2.7050
7.500 8.117347 1.75 2.10 0.02 | 2.0613
10.000 10.489796 1.40 1.70 0.02 | 1.6562
15.000 15.234694 1.00 1.20 0.02 | 1.1626
19.600 19.600000 0.75 0.90 0.01| 0.8919
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B.2.3.3.3 10” Water Reflection

Case ID: Pu-pl-0800-10
Material: PU (Elemental)
Geometry: Plane

Isotopics: 80% **°Pu
Reflector: 10” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Figure B. 2.3.3.3-1 Pu Plane — 80% 239Pu — 10” Water Reflection
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Table B. 2.3.3.3-1 Critical Dimensions for Pu Plane — 80% 239Pu — 10” Water Reflection

80% Pu239 Pu Plane - 10 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Height

Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.011 1.010439 16.00 36.00 1.00 | 32.3743
0.012 1.011388 12.00 25.00 0.25 | 20.5632
0.015 1.014235 8.00 13.00 0.20 | 11.9162
0.020 1.018980 6.40 8.30 0.05| 8.1691
0.025 1.023724 5.40 7.00 0.05| 6.6996
0.030 1.028469 4.80 6.00 0.05| 5.9113
0.040 1.037959 4.00 5.20 0.05| 5.0527
0.050 1.047449 3.70 4.70 0.05| 4.6104
0.075 1.071173 3.30 4.20 0.05 | 4.0938
0.100 1.094898 3.00 4.00 0.05| 3.8913
0.150 1.142347 3.00 3.80 0.05| 3.7553
0.200 1.189796 2.90 3.80 0.05 | 3.7343
0.350 1.332143 2.90 4.00 0.05 | 3.7843
0.500 1.474490 2.80 4.00 0.05| 3.8103
0.750 1.711735 2.70 4.00 0.05| 3.7228
1.000 1.948980 2.60 3.60 0.05 | 3.5491
1.500 2.423469 2.30 3.20 0.05| 3.1311
2.000 2.897959 2.00 2.80 0.02 | 2.7525
2.500 3.372449 1.80 2.50 0.02 | 2.4374
3.000 3.846939 1.60 2.30 0.02 | 2.1775
4.000 4.795918 1.40 2.00 0.02 | 1.8009
5.000 5.744898 1.15 1.60 0.02 | 1.5295
7.500 8.117347 0.80 1.20 0.02 | 1.1026
10.000 10.489796 0.65 0.90 0.02 | 0.8567
15.000 15.234694 0.45 0.60 0.01| 0.5775
19.600 19.600000 0.30 0.45 0.01 | 0.4375
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B.3 UO,-WATER MIXTURE

B.3.1 Sphere
B.3.1.1 1.3% *°U

B.3.1.1.1 0” Water Reflection

Case ID: u502-sp-0013-00
Material: UO2
Geometry: Sphere
Isotopics: 1.3% **U
Reflector: 0” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock

Date: 9/2012

B-86



CHPRC-01905, Revision 0

Figure B. 3.1.1.1-1 UO2 Sphere —1.3% 235U - 0” Water Reflection
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Table B. 3.1.1.1-1 Critical Dimensions for UO2 Sphere — 1.3% 235U — 0 Water Reflection

1.3% U235 UO2 Sphere - 0 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
2.000 2.818182 40.00 200.00 5.00 | 164.7010
2.100 2.909091 40.00 110.00 2.50 | 106.6161
2.300 3.090909 40.00 100.00 2.00 73.7625
2.500 3.272727 30.00 80.00 2.00 61.3542
2.700 3.454545 35.00 60.00 1.00 55.6936
3.000 3.727273 33.00 52.00 1.00 50.3040
3.500 4.181818 30.00 70.00 2.00 47.3461
4.000 4.636364 30.00 60.00 1.00 47.7206
4.500 5.090909 30.00 64.00 1.00 50.2463
5.000 5.545455 36.00 60.00 1.00 56.4444
5.500 6.000000 40.00 90.00 2.00 66.9757
6.000 6.454545 40.00 140.00 5.00 97.6451
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B.3.1.1.2 1” Water Reflection

Case ID: u502-sp-0013-01
Material: UO2
Geometry: Sphere
Isotopics: 1.3% **U
Reflector: 1” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock

Date: 9/2012
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Figure B. 3.1.1.2-1 UO2 Sphere — 1.3% 235U - 1” Water Reflection
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Table B. 3.1.1.2-1 Critical Dimensions for UO2 Sphere — 1.3% 235U — 1" Water Reflection

1.3% U235 UO2 Sphere - 1 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
2.000 2.818182 40.00 180.00 5.00 | 176.0715
2.100 2.909091 44.00 120.00 2.00 | 100.9627
2.300 3.090909 30.00 80.00 2.00 69.8175
2.500 3.272727 30.00 63.00 1.00 60.1496
2.700 3.454545 30.00 54.00 1.00 53.5898
3.000 3.727273 30.00 50.00 1.00 48.7719
3.500 4.181818 32.00 50.00 0.50 45.3875
4.000 4.636364 32.00 60.00 1.00 45.6494
4.500 5.090909 30.00 50.00 1.00 48.6170
5.000 5.545455 35.00 60.00 1.00 54.1975
5.500 6.000000 37.00 70.00 1.00 64.6286
6.000 6.454545 40.00 120.00 2.50 93.6111
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B.3.1.1.3 10” Water Reflection

Case ID: u502-sp-0013-10
Material: UO2
Geometry: Sphere
Isotopics: 1.3% **U
Reflector: 10” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock

Date: 9/2012
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Figure B. 3.1.1.3-1 UO2 Sphere — 1.3% 235U - 10" Water Reflection
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Table B. 3.1.1.3-1 Critical Dimensions for UO2 Sphere — 1.3% 235U - 10” Water Reflection

1.3% U235 UO2 Sphere - 10 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
2.000 2.818182 40.00 240.00 10.00 | 187.1876
2.100 2.909091 40.00 120.00 2.50 | 103.5180
2.300 3.090909 38.00 82.00 2.00 71.2090
2.500 3.272727 30.00 60.00 1.00 56.8176
2.700 3.454545 30.00 53.00 1.00 51.6496
3.000 3.727273 30.00 51.00 1.00 47.0709
3.500 4.181818 20.00 80.00 2.00 44.4265
4.000 4.636364 29.00 45.00 0.50 44.5139
4.500 5.090909 30.00 50.00 1.00 46.4754
5.000 5.545455 30.00 60.00 1.00 52.3295
5.500 6.000000 30.00 70.00 2.00 63.5143
6.000 6.454545 40.00 110.00 2.50 93.0953
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B.3.2 Cylinder
B.3.2.1 6% 2°U

B.3.2.1.1 0” Water Reflection

Case ID: u502-icyl-0060-00
Material: UO2

Geometry: Cylinder
Isotopics: 6% %°U
Reflector: 0” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012

B-95



CHPRC-01905, Revision 0

{1/2) vonenuaou0))

0006 0008 000L 0009 000% 000F 000t 000T 000t

0

P
e
Y
e
Are. 2
gt
P

TBIHER - 00000 1427000 CANIDIN. == == ==
(We2s) i FTIT QOOHTEY - (1= - PR1se(Iasur - (Q)n) J2puHA)) [Eau)

-y

uonaAFy 0 - RPWAD JUT - (0°9) TON

Figure B. 3.2.1.1-1 UO2 Cylinder - 6% 235U — 0 Water Reflection

0t

0t

oF

00l

{ur) Iajatmi]

B-96



CHPRC-01905, Revision 0

Table B. 3.2.1.1-1 Critical Dimensions for UO2 Cylinder - 6% 235U — 0” Water Reflection

6% U235 UO2 Cylinder - 0 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.350 1.318182 20.00 30.00 0.25 27.9509
0.400 1.363636 18.60 23.00 0.20 22.8482
0.500 1.454545 15.80 18.60 0.10 18.4302
0.650 1.590909 13.80 16.00 0.10 15.7360
0.800 1.727273 12.60 15.10 0.10 14.4688
0.900 1.818182 12.50 14.20 0.10 13.9504
1.000 1.909091 12.00 14.00 0.05 13.5916
1.200 2.090909 11.50 14.00 0.10 13.1140
1.500 2.363636 11.30 13.30 0.10 12.8180
1.700 2.545455 11.00 13.30 0.10 12.7371
1.900 2.727273 11.00 13.00 0.05 12.7356
2.000 2.818182 11.30 13.00 0.05 12.7327
2.100 2.909091 11.00 13.30 0.10 12.7700
2.500 3.272727 11.50 13.00 0.05 12.9423
3.000 3.727273 12.20 13.50 0.05 13.3759
4.000 4.636364 12.80 15.00 0.05 14.5262
5.000 5.545455 14.40 16.50 0.10 16.2736
6.000 6.454545 16.40 18.80 0.10 18.5930
7.000 7.363636 18.00 24.00 0.25 22.1828
7.500 7.818182 21.00 25.20 0.20 24.7573
8.000 8.272727 22.00 32.00 0.25 28.1373
9.000 9.181818 29.00 44.00 0.75 40.1557
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B.3.2.1.2 1” Water Reflection

Case ID: u502-icyl-0060-01
Material: UO2

Geometry: Cylinder
Isotopics: 6% *°U
Reflector: 1” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Figure B. 3.2.1.2-1 UO2 Cylinder - 6% 235U — 1" Water Reflection
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Table B. 3.2.1.2-1 Critical Dimensions for UO2 Cylinder - 6% 235U — 1” Water Reflection

6% U235 UO2 Cylinder - 1 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.350 1.318182 19.00 30.00 0.50 26.3879
0.400 1.363636 17.20 21.60 0.20 21.2741
0.500 1.454545 13.00 20.00 0.25 16.8952
0.650 1.590909 12.30 14.30 0.10 14.1626
0.800 1.727273 11.00 13.10 0.10 12.8960
0.900 1.818182 11.00 12.40 0.05 12.3610
1.000 1.909091 10.40 12.20 0.05 12.0013
1.200 2.090909 10.00 12.00 0.10 11.5235
1.500 2.363636 9.80 11.60 0.05 11.1866
1.700 2.545455 9.60 11.30 0.05 11.0601
1.900 2.727273 9.70 11.50 0.05 11.0529
2.000 2.818182 9.60 11.30 0.05 11.0538
2.100 2.909091 9.70 11.40 0.05 11.0959
2.500 3.272727 9.80 12.00 0.10 11.2429
3.000 3.727273 10.00 12.10 0.10 11.6178
4.000 4.636364 11.00 13.30 0.10 12.6959
5.000 5.545455 12.00 14.50 0.10 14.3194
6.000 6.454545 14.40 16.80 0.10 16.6712
7.000 7.363636 16.00 22.00 0.25 20.1495
7.500 7.818182 18.00 24.00 0.25 22.6885
8.000 8.272727 20.00 27.00 0.25 25.9105
9.000 9.181818 27.50 38.50 0.50 37.7955
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B.3.2.1.3 10” Water Reflection

Case ID: u502-icyl-0060-10
Material: UO2

Geometry: Cylinder
Isotopics: 6% *°U
Reflector: 10” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Figure B. 3.2.1.3-1 UO2 Cylinder - 6% 235U — 10” Water Reflection
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Table B. 3.2.1.3-1 Critical Dimensions for UO2 Cylinder - 6% 235U — 10” Water Reflection

6% U235 UO2 Cylinder - 10 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.350 1.318182 19.00 25.50 0.25 25.1782
0.400 1.363636 16.00 21.00 0.20 20.0770
0.500 1.454545 12.00 17.00 0.20 15.6583
0.650 1.590909 11.00 13.00 0.10 12.9073
0.800 1.727273 9.80 12.20 0.10 11.5849
0.900 1.818182 9.50 12.50 0.10 11.0469
1.000 1.909091 9.00 11.00 0.05 10.6326
1.200 2.090909 8.80 10.20 0.05 10.1185
1.500 2.363636 8.00 10.10 0.05 9.6713
1.700 2.545455 8.00 9.70 0.05 9.5566
1.900 2.727273 8.00 10.00 0.05 9.4958
2.000 2.818182 8.00 9.50 0.05 9.4646
2.100 2.909091 8.00 10.00 0.05 9.4730
2.500 3.272727 8.00 11.00 0.10 9.5457
3.000 3.727273 8.40 10.30 0.05 9.7815
4.000 4.636364 9.00 11.20 0.10 10.6323
5.000 5.545455 10.20 12.20 0.10 11.9456
6.000 6.454545 11.00 15.00 0.20 13.8894
7.000 7.363636 13.00 17.20 0.20 16.9262
7.500 7.818182 15.00 21.00 0.25 19.0853
8.000 8.272727 16.00 23.00 0.25 22.1540
9.000 9.181818 20.00 35.00 0.50 33.1194
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B.3.2.2 5% 23U

B.3.2.2.1 0” Water Reflection

Case ID: u502-icyl-0050-00
Material: UO2

Geometry: Cylinder
Isotopics: 5% %°U
Reflector: 0” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Figure B. 3.2.2.1-1 UO2 Cylinder - 5% 235U — 0" Water Reflection
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Table B. 3.2.2.1-1 Critical Dimensions for UO2 Cylinder - 5% 235U - 0” Water Reflection

5% U235 UO2 Cylinder - 0 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.350 1.318182 31.00 58.00 1.00 56.7253
0.400 1.363636 24.00 34.00 0.50 33.0123
0.500 1.454545 17.00 25.00 0.25 22.7085
0.650 1.590909 15.50 18.60 0.10 18.0409
0.800 1.727273 14.20 16.30 0.10 16.1135
0.900 1.818182 13.50 15.50 0.10 15.3550
1.000 1.909091 13.00 16.00 0.10 14.8112
1.200 2.090909 12.50 15.50 0.10 14.0939
1.500 2.363636 12.00 14.00 0.05 13.5898
1.700 2.545455 11.90 14.00 0.10 13.4616
1.900 2.727273 11.80 14.00 0.10 13.4013
2.000 2.818182 11.80 14.00 0.10 13.3882
2.100 2.909091 11.80 14.20 0.10 13.3826
2.500 3.272727 12.00 14.00 0.10 13.5462
3.000 3.727273 12.00 14.10 0.05 13.8910
4.000 4.636364 13.50 15.20 0.10 15.0804
5.000 5.545455 14.00 19.00 0.20 16.9355
6.000 6.454545 16.00 21.00 0.20 19.5741
7.000 7.363636 19.00 26.00 0.25 23.8187
7.500 7.818182 21.00 30.00 0.25 27.2439
8.000 8.272727 25.50 32.50 0.25 31.8758
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B.3.2.2.2 1” Water Reflection

Case ID: u502-icyl-0050-01
Material: UO2

Geometry: Cylinder
Isotopics: 5% 2°U
Reflector: 1” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Table B. 3.2.2.2-1 Critical Dimensions for UO2 Cylinder - 5% 235U — 1” Water Reflection

5% U235 UO2 Cylinder - 1 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.350 1.318182 28.00 58.00 1.00 54.9333
0.400 1.363636 22.00 32.00 0.50 31.4346
0.500 1.454545 16.00 22.00 0.25 21.2194
0.650 1.590909 14.00 17.00 0.10 16.5110
0.800 1.727273 12.00 15.00 0.10 14.5248
0.900 1.818182 11.50 14.00 0.10 13.7334
1.000 1.909091 11.00 13.40 0.10 13.1940
1.200 2.090909 11.00 12.60 0.05 12.4831
1.500 2.363636 10.40 12.40 0.10 11.9594
1.700 2.545455 10.00 12.20 0.10 11.8109
1.900 2.727273 10.00 12.20 0.10 11.7348
2.000 2.818182 10.00 12.20 0.10 11.7260
2.100 2.909091 10.00 12.20 0.10 11.7261
2.500 3.272727 10.00 12.30 0.10 11.8057
3.000 3.727273 10.70 13.00 0.10 12.1851
4.000 4.636364 11.60 13.40 0.05 13.2789
5.000 5.545455 13.00 15.20 0.10 15.0138
6.000 6.454545 14.00 18.00 0.20 17.6025
7.000 7.363636 17.00 23.00 0.25 21.8076
7.500 7.818182 19.00 26.00 0.25 24.9855
8.000 8.272727 20.00 34.00 0.50 29.8048
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B.3.2.2.3 10” Water Reflection

Case ID: u502-icyl-0050-10
Material: UO2

Geometry: Cylinder
Isotopics: 5% 2°U
Reflector: 10” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Figure B. 3.2.2.3-1 UO2 Cylinder - 5% 235U — 10” Water Reflection
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Table B. 3.2.2.3-1 Critical Dimensions for UO2 Cylinder - 5% 235U — 10” Water Reflection

5% U235 UO2 Cylinder - 10 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.350 1.318182 20.00 60.00 2.00 53.8261
0.400 1.363636 21.00 31.00 0.50 30.2703
0.500 1.454545 15.00 21.00 0.25 19.9705
0.650 1.590909 12.70 15.40 0.10 15.2478
0.800 1.727273 11.00 14.00 0.10 13.2299
0.900 1.818182 10.70 13.00 0.10 12.4516
1.000 1.909091 10.00 12.20 0.10 11.8629
1.200 2.090909 9.00 11.20 0.10 11.1035
1.500 2.363636 8.90 11.00 0.10 10.5279
1.700 2.545455 8.80 11.00 0.05 10.3062
1.900 2.727273 8.60 10.50 0.10 10.1807
2.000 2.818182 8.70 10.50 0.05 10.1193
2.100 2.909091 8.60 10.30 0.05 10.1459
2.500 3.272727 8.60 11.00 0.10 10.1758
3.000 3.727273 8.80 11.00 0.10 10.3895
4.000 4.636364 9.00 12.00 0.10 11.2303
5.000 5.545455 10.00 13.00 0.10 12.6891
6.000 6.454545 11.90 16.10 0.20 14.8549
7.000 7.363636 14.00 20.00 0.25 18.4943
7.500 7.818182 15.00 23.00 0.25 21.4672
8.000 8.272727 18.00 28.00 0.25 25.7820
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B.3.2.3 4% U

B.3.2.3.1 0” Water Reflection

Case ID: u502-icyl-0040-00
Material: UO2

Geometry: Cylinder
Isotopics: 4% %°U
Reflector: 0” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Figure B. 3.2.3.1-1 UO2 Cylinder - 4% 235U - 0 Water Reflection
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Table B. 3.2.3.1-1 Critical Dimensions for UO2 Cylinder - 4% 235U - 0” Water Reflection

4% U235 UO2 Cylinder - 0 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.500 1.454545 24.00 41.00 0.75 37.2381
0.650 1.590909 19.00 26.00 0.20 23.2337
0.800 1.727273 16.00 20.10 0.20 19.3010
0.900 1.818182 15.40 18.10 0.10 17.9226
1.000 1.909091 14.00 18.00 0.20 16.9941
1.200 2.090909 14.00 16.00 0.10 15.8326
1.500 2.363636 13.00 16.00 0.10 14.9706
1.700 2.545455 12.70 15.00 0.10 14.6395
1.900 2.727273 12.70 15.00 0.10 14.5038
2.000 2.818182 12.70 15.30 0.10 14.4481
2.100 2.909091 12.60 16.00 0.20 14.4192
2.500 3.272727 12.70 15.00 0.10 14.4574
3.000 3.727273 13.30 15.00 0.10 14.7753
4.000 4.636364 14.00 16.20 0.10 16.0039
5.000 5.545455 15.80 18.20 0.10 17.9325
6.000 6.454545 17.00 23.00 0.25 20.9986
7.000 7.363636 20.00 28.00 0.25 26.3815
7.500 7.818182 23.00 37.00 0.50 31.0692
8.000 8.272727 27.00 42.00 0.50 38.6551

B-115




CHPRC-01905, Revision 0

B.3.2.3.2 1” Water Reflection

Case ID: u502-icyl-0040-01
Material: UO2

Geometry: Cylinder
Isotopics: 4% *°U
Reflector: 1” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Figure B. 3.2.3.2-1 UO2 Cylinder - 4% 235U — 1" Water Reflection
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Table B. 3.2.3.2-1 Critical Dimensions for UO2 Cylinder - 4% 235U — 1” Water Reflection

4% U235 UO2 Cylinder - 1 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.500 1.454545 24.00 36.50 0.50 35.4145
0.650 1.590909 17.40 22.00 0.20 21.6661
0.800 1.727273 14.80 18.00 0.10 17.7137
0.900 1.818182 13.90 17.00 0.10 16.3250
1.000 1.909091 12.90 16.00 0.10 15.3883
1.200 2.090909 12.00 15.00 0.10 14.1896
1.500 2.363636 11.70 13.50 0.10 13.2955
1.700 2.545455 11.00 13.10 0.10 12.9757
1.900 2.727273 11.00 13.00 0.10 12.8251
2.000 2.818182 11.00 14.00 0.10 12.7664
2.100 2.909091 11.00 13.20 0.10 12.7074
2.500 3.272727 11.00 13.20 0.10 12.7335
3.000 3.727273 11.00 13.50 0.10 13.0444
4.000 4.636364 12.00 14.20 0.10 14.1827
5.000 5.545455 13.00 17.00 0.20 16.0434
6.000 6.454545 15.00 21.00 0.20 19.0444
7.000 7.363636 18.00 28.00 0.25 24.3178
7.500 7.818182 20.00 35.00 0.50 28.8072
8.000 8.272727 24.00 37.00 0.50 36.3839
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B.3.2.3.3 10” Water Reflection

Case ID: u502-icyl-0040-10
Material: UO2

Geometry: Cylinder
Isotopics: 4% *°U

Reflector: 10” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Figure B. 3.2.3.3-1 UO2 Cylinder - 4% 235U — 10” Water Reflection
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Table B. 3.2.3.3-1 Critical Dimensions for UO2 Cylinder - 4% 235U — 10” Water Reflection

4% U235 UO2 Cylinder - 10 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.500 1.454545 23.00 35.00 0.50 34.3725
0.650 1.590909 16.00 21.00 0.25 20.3882
0.800 1.727273 13.40 16.80 0.20 16.4398
0.900 1.818182 12.60 15.30 0.10 15.0035
1.000 1.909091 11.00 15.00 0.20 14.0547
1.200 2.090909 10.00 13.00 0.10 12.8266
1.500 2.363636 9.90 12.30 0.10 11.8618
1.700 2.545455 9.70 12.00 0.10 11.5270
1.900 2.727273 9.60 12.00 0.10 11.3100
2.000 2.818182 9.00 11.50 0.10 11.2253
2.100 2.909091 9.50 11.50 0.10 11.1631
2.500 3.272727 9.00 11.50 0.10 11.1282
3.000 3.727273 9.00 11.50 0.10 11.2501
4.000 4.636364 10.00 13.00 0.10 12.1282
5.000 5.545455 11.00 14.00 0.10 13.7179
6.000 6.454545 13.00 17.00 0.20 16.3490
7.000 7.363636 15.00 22.00 0.25 21.0555
7.500 7.818182 18.00 27.00 0.25 25.1855
8.000 8.272727 20.00 35.00 0.50 32.3782
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B.3.2.4 3% U

B.3.24.1 0” Water Reflection

Case ID: u502-icyl-0030-00
Material: UO2

Geometry: Cylinder
Isotopics: 3% %°U
Reflector: 0” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Figure B. 3.2.4.1-1 UO2 Cylinder - 3% 235U — 0 Water Reflection

0003 000L 0009

(1/8) uoneRUAOTO )
000% 000¥ 000t 000t

000T

TR
e -
Japm— +
e
-

TR - )
nﬁz?.rm.m.Hm%mﬁ..E.Emﬁe

:.
g
e

n

0

00
(
L

lTl
on

W-TOCHCANDIY == ====
RPWIAY [EHD)

uoRaRgy 0 - RPUIAD JUT - (0°E) TON

0l

0t

g

0ol

{ur) Iaatelc]

B-123



CHPRC-01905, Revision 0

Table B. 3.2.4.1-1 Critical Dimensions for UO2 Cylinder - 3% 235U — 0” Water Reflection

3% U235 UO2 Cylinder - 0 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.650 1.590909 30.00 55.00 1.00 52.9064
0.800 1.727273 20.00 32.00 0.50 29.1018
0.900 1.818182 20.00 25.40 0.20 24.9140
1.000 1.909091 17.00 24.00 0.25 22.3975
1.200 2.090909 16.00 20.00 0.05 19.5463
1.500 2.363636 14.90 19.00 0.20 17.6860
1.700 2.545455 14.00 18.00 0.20 17.0869
1.900 2.727273 14.00 17.00 0.10 16.6479
2.000 2.818182 14.00 17.00 0.10 16.4986
2.100 2.909091 14.00 17.00 0.10 16.4264
2.500 3.272727 14.00 17.00 0.10 16.2098
3.000 3.727273 14.00 18.00 0.20 16.3970
4.000 4.636364 15.00 18.20 0.20 17.5878
5.000 5.545455 16.80 21.00 0.20 19.7728
6.000 6.454545 19.00 25.00 0.25 23.6456
7.000 7.363636 23.00 34.00 0.50 31.2612
7.500 7.818182 28.00 42.00 0.50 39.0993
8.000 8.272727 30.00 70.00 2.00 58.3804
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B.3.2.4.2 1” Water Reflection

Case ID: u502-icyl-0030-01
Material: UO2

Geometry: Cylinder
Isotopics: 3% *°U
Reflector: 1” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Figure B. 3.2.4.2-1 UO2 Cylinder - 3% 235U — 1 Water Reflection
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Table B. 3.2.4.2-1 Critical Dimensions for UO2 Cylinder - 3% 235U — 1” Water Reflection

3% U235 UO2 Cylinder - 1 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.650 1.590909 28.00 54.00 1.00 51.5972
0.800 1.727273 20.00 33.00 0.50 27.6453
0.900 1.818182 18.00 24.00 0.20 23.2504
1.000 1.909091 16.00 22.00 0.25 20.7798
1.200 2.090909 14.00 20.00 0.25 18.0264
1.500 2.363636 13.70 17.00 0.20 16.1011
1.700 2.545455 12.80 16.20 0.20 15.4043
1.900 2.727273 12.80 15.20 0.10 15.0171
2.000 2.818182 12.00 15.40 0.10 14.8333
2.100 2.909091 12.00 15.10 0.10 14.6978
2.500 3.272727 12.00 16.00 0.20 14.5154
3.000 3.727273 12.00 15.20 0.10 14.6654
4.000 4.636364 13.00 17.00 0.20 15.7747
5.000 5.545455 14.00 20.00 0.25 17.8996
6.000 6.454545 17.00 23.00 0.25 21.6573
7.000 7.363636 20.00 31.00 0.50 29.1015
7.500 7.818182 26.50 37.50 0.50 36.8669
8.000 8.272727 33.00 57.00 1.00 55.6008

B-127




CHPRC-01905, Revision 0

B.3.2.4.3 10” Water Reflection

Case ID: u502-icyl-0030-10
Material: UO2

Geometry: Cylinder
Isotopics: 3% *°U
Reflector: 10” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Figure B. 3.2.4.3-1 UO2 Cylinder - 3% 235U — 10” Water Reflection
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Table B. 3.2.4.3-1 Critical Dimensions for UO2 Cylinder - 3% 235U — 10” Water Reflection

3% U235 UO2 Cylinder - 10 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.650 1.590909 27.00 52.00 1.00 50.0936
0.800 1.727273 18.00 30.00 0.50 26.3494
0.900 1.818182 15.00 22.00 0.25 21.9224
1.000 1.909091 14.00 20.00 0.25 19.4493
1.200 2.090909 13.80 17.00 0.10 16.6767
1.500 2.363636 11.90 16.00 0.20 14.6848
1.700 2.545455 11.60 14.30 0.10 13.9467
1.900 2.727273 11.00 14.10 0.20 13.4658
2.000 2.818182 11.00 14.00 0.10 13.2967
2.100 2.909091 10.90 14.00 0.10 13.1733
2.500 3.272727 10.70 13.40 0.10 12.9347
3.000 3.727273 10.70 14.00 0.20 12.9074
4.000 4.636364 11.00 15.20 0.20 13.7708
5.000 5.545455 12.00 17.00 0.20 15.5584
6.000 6.454545 14.00 20.00 0.25 18.9221
7.000 7.363636 19.50 26.00 0.25 25.8861
7.500 7.818182 23.00 34.00 0.50 33.2320
8.000 8.272727 27.00 60.00 1.00 52.3821
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B.3.2.5 2.5% 2%y

B.3.25.1 0” Water Reflection

Case ID: u502-icyl-0025-00
Material: UO2

Geometry: Cylinder
Isotopics: 2.5% “*U
Reflector: 0” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Figure B. 3.2.5.1-1 UO2 Cylinder - 2.5% 235U — 0 Water Reflection
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Table B. 3.2.5.1-1Critical Dimensions for UO2 Cylinder - 2.5% 235U — 0 Water Reflection

2.5% U235 UO2 Cylinder - 0 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.800 1.727273 32.00 64.00 1.00 62.1846
0.900 1.818182 26.00 40.00 0.50 37.9914
1.000 1.909091 20.00 34.00 0.50 30.3842
1.200 2.090909 19.50 25.00 0.25 24.3774
1.500 2.363636 16.00 22.00 0.25 20.7004
1.700 2.545455 16.00 20.00 0.20 19.5329
1.900 2.727273 15.00 20.00 0.20 18.8099
2.000 2.818182 15.00 20.00 0.20 18.5548
2.100 2.909091 15.00 19.00 0.20 18.3506
2.500 3.272727 15.60 18.00 0.10 17.9214
3.000 3.727273 15.00 19.00 0.20 17.9856
4.000 4.636364 16.50 19.20 0.10 19.0652
5.000 5.545455 18.00 23.00 0.20 21.5048
6.000 6.454545 20.00 28.00 0.25 26.0886
7.000 7.363636 26.00 40.00 0.50 36.0695
7.500 7.818182 30.00 60.00 1.00 49.2865
8.000 8.272727 40.00 130.00 5.00 | 124.0262
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B.3.25.2 1” Water Reflection

Case ID: u502-icyl-0025-01
Material: UO2

Geometry: Cylinder
Isotopics: 2.5% **U
Reflector: 1” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock

Date: 9/2012
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Figure B. 3.2.5.2-1 UO2 Cylinder - 2.5% 235U — 1" Water Reflection
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Table B. 3.2.5.2-1Critical Dimensions for UO2 Cylinder - 2.5% 235U — 1” Water Reflection

2.5% U235 UO2 Cylinder - 1 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.800 1.727273 20.00 80.00 2.50 60.4880
0.900 1.818182 25.00 38.00 0.50 36.3712
1.000 1.909091 20.00 31.00 0.50 28.9413
1.200 2.090909 18.00 24.00 0.25 22.7697
1.500 2.363636 15.00 19.20 0.20 19.1049
1.700 2.545455 14.00 18.20 0.20 17.8950
1.900 2.727273 14.00 19.00 0.20 17.1670
2.000 2.818182 13.90 18.00 0.20 16.9116
2.100 2.909091 13.90 17.10 0.20 16.6419
2.500 3.272727 13.00 17.00 0.20 16.2086
3.000 3.727273 13.00 17.00 0.20 16.2207
4.000 4.636364 14.00 18.00 0.20 17.1793
5.000 5.545455 16.40 20.00 0.20 19.6077
6.000 6.454545 19.00 26.00 0.25 23.9714
7.000 7.363636 24.00 37.00 0.50 34.1654
7.500 7.818182 30.00 50.00 1.00 47.1135
8.000 8.272727 40.00 130.00 5.00 | 115.8335
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B.3.2.5.3 10” Water Reflection

Case ID: u502-icyl-0025-10
Material: UO2

Geometry: Cylinder
Isotopics: 2.5% **U
Reflector: 10” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock

Date: 9/2012
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Figure B. 3.2.5.3-1 UO2 Cylinder - 2.5% 235U — 10" Water Reflection
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Table B. 3.2.5.3-1 Critical Dimensions for UO2 Cylinder - 2.5% 235U — 10 Water
Reflection

2.5% U235 UO2 Cylinder - 10 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.800 1.727273 20.00 80.00 2.50 58.9273
0.900 1.818182 23.00 37.00 0.50 35.1201
1.000 1.909091 19.00 30.00 0.50 27.8157
1.200 2.090909 16.60 22.00 0.20 21.4068
1.500 2.363636 14.00 18.10 0.20 17.6848
1.700 2.545455 13.00 17.10 0.20 16.4542
1.900 2.727273 12.00 17.00 0.20 15.6989
2.000 2.818182 12.00 17.00 0.20 15.4005
2.100 2.909091 12.00 16.20 0.20 15.1446
2.500 3.272727 11.00 16.00 0.20 14.6302
3.000 3.727273 11.80 16.00 0.20 14.5097
4.000 4.636364 12.00 17.00 0.20 15.2814
5.000 5.545455 13.00 20.00 0.25 17.2902
6.000 6.454545 16.00 22.00 0.25 21.3785
7.000 7.363636 20.00 35.00 0.50 30.9468
7.500 7.818182 25.00 50.00 1.00 43.5465
8.000 8.272727 35.00 120.00 2.50 | 112.1760
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B.3.2.6 1.3% 2%y

B.3.2.6.1 0” Water Reflection

Case ID: u502-icyl-0013-00
Material: UO2

Geometry: Cylinder
Isotopics: 1.3% “*U
Reflector: 0” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Figure B. 3.2.6.1-1 UO2 Cylinder - 1.3% 235U — 0” Water Reflection
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Table B. 3.2.6.1-1Critical Dimensions for UO2 Cylinder - 1.3% 235U — 0”” Water Reflection

1.3% U235 UO2 Cylinder - 0 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
2.000 2.818182 35.00 150.00 5.00 | 129.9624
2.100 2.909091 34.00 84.00 2.00 82.0779
2.300 3.090909 28.00 60.00 2.00 56.1682
2.500 3.272727 28.00 60.00 1.00 46.4889
2.700 3.454545 28.00 44.00 1.00 41.5703
3.000 3.727273 26.00 40.00 0.50 37.9865
3.500 4.181818 26.00 40.00 0.50 35.7577
4.000 4.636364 24.00 40.00 0.50 36.1469
4.500 5.090909 24.00 40.00 0.50 38.1673
5.000 5.545455 27.00 46.00 0.75 42.4952
5.500 6.000000 32.00 52.00 1.00 50.9591
6.000 6.454545 36.00 76.00 2.00 73.3953
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B.3.2.6.2 1” Water Reflection

Case ID: u502-icyl-0013-01
Material: UO2

Geometry: Cylinder
Isotopics: 1.3% **U
Reflector: 1” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock

Date: 9/2012
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Figure B. 3.2.6.2-1 UO2 Cylinder - 1.3% 235U — 1” Water Reflection
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Table B. 3.2.6.2-1Critical Dimensions for UO2 Cylinder - 1.3% 235U — 1” Water Reflection

1.3% U235 UO2 Cylinder - 1 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
2.000 2.818182 30.00 140.00 5.00 | 138.6765
2.100 2.909091 32.00 86.00 2.00 80.8219
2.300 3.090909 26.00 58.00 1.00 54.1802
2.500 3.272727 25.00 53.00 1.00 44.2903
2.700 3.454545 20.00 42.00 1.00 40.1750
3.000 3.727273 24.00 38.00 0.50 36.5488
3.500 4.181818 20.00 35.00 0.50 33.9825
4.000 4.636364 24.00 35.00 0.50 34.3010
4.500 5.090909 24.00 40.00 0.50 36.2441
5.000 5.545455 27.00 42.00 0.50 40.5379
5.500 6.000000 27.00 52.00 1.00 49.0348
6.000 6.454545 34.00 76.00 2.00 71.0211
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B.3.2.6.3 10” Water Reflection

Case ID: u502-icyl-0013-10
Material: UO2

Geometry: Cylinder
Isotopics: 1.3% **U
Reflector: 10” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock

Date: 9/2012
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Figure B. 3.2.6.3-1 UO2 Cylinder - 1.3% 235U — 10” Water Reflection
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Table B. 3.2.6.3-1 Critical Dimensions for UO2 Cylinder - 1.3% 235U — 10” Water
Reflection

1.3% U235 UO2 Cylinder - 10 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
2.000 2.818182 30.00 150.00 5.00 | 134.6428
2.100 2.909091 30.00 82.00 2.00 79.1759
2.300 3.090909 22.00 58.00 2.00 52.1925
2.500 3.272727 20.00 60.00 1.00 43.3308
2.700 3.454545 20.00 40.00 1.00 38.6079
3.000 3.727273 23.00 36.00 0.50 34.8596
3.500 4.181818 20.00 34.00 0.50 31.9725
4.000 4.636364 22.00 34.00 0.50 32.5701
4.500 5.090909 20.00 36.00 0.50 34.3790
5.000 5.545455 24.00 40.00 0.50 38.5451
5.500 6.000000 27.00 49.00 1.00 46.3587
6.000 6.454545 20.00 90.00 2.50 67.0084
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B.3.3 Plane
B.3.3.1 6% 2°U

B.3.3.1.1 0” Water Reflection

Case ID: u502-pl-0060-00
Material: UO2

Geometry: Plane

Isotopics: 6% *°U
Reflector: 0” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Table B. 3.3.1.1-1 Critical Dimensions for UO2 Plane - 6% 235U — 0 Water Reflection

6% U235 UO2 Plane - 0 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.350 1.318182 13.60 18.00 0.20 17.5451
0.400 1.363636 11.00 16.00 0.20 14.2627
0.500 1.454545 9.60 11.50 0.10 11.3798
0.650 1.590909 8.40 9.80 0.05 9.6612
0.800 1.727273 7.80 9.00 0.05 8.8539
0.900 1.818182 7.50 8.70 0.05 8.5024
1.000 1.909091 7.40 8.40 0.05 8.2686
1.200 2.090909 7.00 8.00 0.05 7.9726
1.500 2.363636 7.00 7.90 0.05 7.7484
1.700 2.545455 6.80 7.80 0.05 7.7031
1.900 2.727273 7.00 7.90 0.05 7.7076
2.000 2.818182 7.00 8.20 0.05 7.7061
2.100 2.909091 7.00 8.30 0.05 7.7277
2.500 3.272727 7.10 8.00 0.05 7.8554
3.000 3.727273 7.30 8.20 0.05 8.0948
4.000 4.636364 7.70 9.00 0.05 8.8543
5.000 5.545455 8.80 10.10 0.05 9.9506
6.000 6.454545 10.00 12.00 0.10 11.4874
7.000 7.363636 11.80 14.00 0.10 13.8308
7.500 7.818182 12.80 15.80 0.10 15.4929
8.000 8.272727 14.60 18.80 0.20 17.7284
9.000 9.181818 19.00 26.00 0.25 25.5821
10.000 10.090909 24.00 60.00 2.00 55.4400
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B.3.3.1.2 1” Water Reflection

Case ID: u502-pl-0060-01
Material: UO2

Geometry: Plane

Isotopics: 6% *°U
Reflector: 1” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Table B. 3.3.1.2-1Critical Dimensions for UO2 Plane - 6% 235U — 1 Water Reflection

6% U235 UO2 Plane - 1 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.350 1.318182 11.00 17.00 0.25 16.0343
0.400 1.363636 9.00 13.00 0.20 12.6577
0.500 1.454545 8.00 10.00 0.10 9.8244
0.650 1.590909 6.80 8.20 0.05 8.0764
0.800 1.727273 6.30 7.40 0.05 7.2355
0.900 1.818182 6.00 7.00 0.05 6.8886
1.000 1.909091 5.80 6.80 0.05 6.6607
1.200 2.090909 5.50 6.70 0.05 6.3328
1.500 2.363636 5.20 6.20 0.05 6.1096
1.700 2.545455 5.30 6.20 0.05 6.0422
1.900 2.727273 5.20 6.20 0.05 6.0173
2.000 2.818182 5.20 6.20 0.05 6.0335
2.100 2.909091 5.20 6.10 0.05 6.0328
2.500 3.272727 5.30 6.30 0.05 6.1335
3.000 3.727273 5.50 6.50 0.05 6.3423
4.000 4.636364 6.00 7.20 0.05 7.0405
5.000 5.545455 6.80 8.20 0.05 8.0478
6.000 6.454545 8.00 9.80 0.10 9.5197
7.000 7.363636 9.50 12.00 0.10 11.7486
7.500 7.818182 10.60 13.60 0.20 13.3859
8.000 8.272727 12.00 15.80 0.20 15.5073
9.000 9.181818 16.00 24.00 0.25 23.3687
10.000 10.090909 26.00 55.00 1.00 53.4469
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B.3.3.1.3 10” Water Reflection

Case ID: u502-pl-0060-10
Material: UO2

Geometry: Plane

Isotopics: 6% *°U
Reflector: 10” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Figure B. 3.3.1.3-1 UO2 Plane - 6% 235U — 10" Water Reflection
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Table B. 3.3.1.3-1 Critical Dimensions for UO2 Plane - 6% 235U — 10” Water Reflection

6% U235 UO2 Plane - 10 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.350 1.318182 10.60 15.40 0.20 14.7416
0.400 1.363636 8.80 12.80 0.20 11.4731
0.500 1.454545 7.00 8.80 0.05 8.6005
0.650 1.590909 5.60 6.90 0.05 6.7866
0.800 1.727273 4.90 6.00 0.05 5.9245
0.900 1.818182 4.60 5.90 0.05 5.5582
1.000 1.909091 4.40 5.40 0.05 5.2847
1.200 2.090909 4.00 5.00 0.05 4.9220
1.500 2.363636 3.80 4.70 0.05 4.6064
1.700 2.545455 3.70 4.60 0.05 4.4972
1.900 2.727273 3.60 4.50 0.05 4.4267
2.000 2.818182 3.60 4.50 0.05 4.3945
2.100 2.909091 3.60 4.50 0.05 4.3926
2.500 3.272727 3.60 4.50 0.05 4.3917
3.000 3.727273 3.70 4.60 0.05 4.4996
4.000 4.636364 3.80 5.00 0.05 4.9042
5.000 5.545455 4.40 5.80 0.05 5.6251
6.000 6.454545 5.20 6.90 0.10 6.7229
7.000 7.363636 6.40 9.00 0.10 8.4730
7.500 7.818182 7.20 10.20 0.10 9.8276
8.000 8.272727 8.00 12.00 0.20 11.5960
9.000 9.181818 10.00 22.00 0.50 18.4826
10.000 10.090909 18.00 52.00 1.00 47.4016
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B.3.3.2 5% 23U

B.3.3.2.1 0” Water Reflection

Case ID: u502-pl-0050-00
Material: UO2

Geometry: Plane

Isotopics: 5% %°U
Reflector: 0” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Figure B. 3.3.2.1-1 UO2 Plane - 5% 235U — 0 Water Reflection
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Table B. 3.3.2.1-1 Critical Dimensions for UO2 Plane - 5% 235U — 0 Water Reflection

5% U235 UO2 Plane - 0 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.350 1.318182 18.00 40.00 1.00 36.2181
0.400 1.363636 14.00 24.00 0.50 20.8490
0.500 1.454545 11.60 14.40 0.10 14.1691
0.650 1.590909 9.00 11.20 0.10 11.1625
0.800 1.727273 8.50 10.50 0.10 9.8900
0.900 1.818182 8.00 10.00 0.10 9.3924
1.000 1.909091 8.00 9.20 0.05 9.0475
1.200 2.090909 7.50 8.80 0.05 8.5937
1.500 2.363636 7.30 8.50 0.05 8.2677
1.700 2.545455 7.20 8.30 0.05 8.1791
1.900 2.727273 7.30 8.30 0.05 8.1376
2.000 2.818182 7.30 8.30 0.05 8.1263
2.100 2.909091 7.30 8.30 0.05 8.1333
2.500 3.272727 7.40 8.40 0.05 8.2269
3.000 3.727273 7.60 8.60 0.05 8.4666
4.000 4.636364 8.20 9.30 0.05 9.2420
5.000 5.545455 9.00 11.00 0.10 10.4173
6.000 6.454545 10.40 13.60 0.20 12.1423
7.000 7.363636 12.40 15.20 0.10 14.8976
7.500 7.818182 14.00 18.00 0.20 17.0583
8.000 8.272727 16.00 21.00 0.20 20.2176
9.000 9.181818 22.00 40.00 1.00 35.7746

B-160




CHPRC-01905, Revision 0

B.3.3.2.2 1” Water Reflection

Case ID: u502-pl-0050-01
Material: UO2

Geometry: Plane

Isotopics: 5% 2°U
Reflector: 1” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Figure B. 3.3.2.2-1 UO2 Plane - 5% 235U — 1 Water Reflection
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Table B. 3.3.2.2-1 Critical Dimensions for UO2 Plane - 5% 235U — 1 Water Reflection

5% U235 UO2 Plane - 1 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.350 1.318182 18.00 36.00 1.00 34.4018
0.400 1.363636 13.50 20.00 0.25 19.3524
0.500 1.454545 10.00 13.00 0.10 12.6683
0.650 1.590909 8.00 9.80 0.05 9.5705
0.800 1.727273 7.00 9.20 0.10 8.2954
0.900 1.818182 6.50 8.00 0.05 7.8017
1.000 1.909091 6.40 7.60 0.05 7.4395
1.200 2.090909 6.00 7.30 0.05 6.9764
1.500 2.363636 5.80 6.70 0.05 6.6151
1.700 2.545455 5.70 6.60 0.05 6.4980
1.900 2.727273 5.60 6.60 0.05 6.4454
2.000 2.818182 5.60 6.60 0.05 6.4500
2.100 2.909091 5.60 6.50 0.05 6.4340
2.500 3.272727 5.70 6.50 0.05 6.4953
3.000 3.727273 5.70 6.80 0.05 6.7126
4.000 4.636364 6.40 7.50 0.05 7.3891
5.000 5.545455 7.20 8.60 0.05 8.4936
6.000 6.454545 8.50 10.50 0.10 10.1428
7.000 7.363636 10.40 13.20 0.10 12.8011
7.500 7.818182 11.00 15.40 0.20 14.8987
8.000 8.272727 13.60 18.40 0.20 17.9359
9.000 9.181818 20.00 35.00 0.50 33.3687
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B.3.3.2.3 10” Water Reflection

Case ID: u502-pl-0050-10
Material: UO2

Geometry: Plane

Isotopics: 5% 2°U
Reflector: 10” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012

B-164



CHPRC-01905, Revision 0

Figure B. 3.3.2.3-1 UO2 Plane - 5% 235U - 10” Water Reflection
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Table B. 3.3.2.3-1 Critical Dimensions for UO2 Plane - 5% 235U — 10” Water Reflection

5% U235 UO2 Plane - 10 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.350 1.318182 15.00 35.00 1.00 33.4000
0.400 1.363636 10.00 27.00 0.50 18.0918
0.500 1.454545 8.00 12.00 0.20 11.3889
0.650 1.590909 6.60 8.60 0.10 8.3053
0.800 1.727273 5.80 7.20 0.05 6.9881
0.900 1.818182 5.40 6.80 0.05 6.4693
1.000 1.909091 5.10 6.20 0.05 6.0793
1.200 2.090909 4.70 5.70 0.05 5.5782
1.500 2.363636 4.30 5.20 0.05 5.1465
1.700 2.545455 4.20 5.10 0.05 4.9941
1.900 2.727273 4.10 5.00 0.05 4.8875
2.000 2.818182 4.00 5.00 0.05 4.8577
2.100 2.909091 4.00 5.00 0.05 4.8407
2.500 3.272727 4.00 4.90 0.05 4.7907
3.000 3.727273 4.00 5.00 0.05 4.8741
4.000 4.636364 4.30 5.40 0.05 5.2950
5.000 5.545455 4.80 6.20 0.05 6.1076
6.000 6.454545 5.50 7.50 0.10 7.3490
7.000 7.363636 7.00 10.20 0.10 9.5387
7.500 7.818182 8.00 11.60 0.20 11.2882
8.000 8.272727 9.60 14.20 0.20 13.9236
9.000 9.181818 15.00 30.00 0.50 27.8904
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B.3.3.3 4% U

B.3.3.3.1 0” Water Reflection

Case ID: u502-pl-0040-00
Material: UO2

Geometry: Plane

Isotopics: 4% %°U
Reflector: 0” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Figure B. 3.3.3.1-1 UO2 Plane - 4% 235U — 0 Water Reflection
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Table B. 3.3.3.1-1 Critical Dimensions for UO2 Plane - 4% 235U — 0” Water Reflection

4% U235 UO2 Plane - 0 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.500 1.454545 16.00 25.00 0.50 23.3882
0.650 1.590909 11.00 15.00 0.20 14.5093
0.800 1.727273 10.00 12.20 0.10 11.9500
0.900 1.818182 9.00 11.50 0.10 11.0587
1.000 1.909091 9.00 11.00 0.10 10.4658
1.200 2.090909 8.20 10.20 0.10 9.7175
1.500 2.363636 8.10 9.30 0.05 9.1390
1.700 2.545455 7.80 9.20 0.05 8.9449
1.900 2.727273 7.70 9.00 0.05 8.8379
2.000 2.818182 7.80 9.00 0.05 8.8030
2.100 2.909091 7.80 9.00 0.05 8.8025
2.500 3.272727 7.70 9.00 0.05 8.8274
3.000 3.727273 8.00 9.20 0.05 9.0367
4.000 4.636364 8.60 10.00 0.05 9.8058
5.000 5.545455 9.40 11.40 0.10 11.0845
6.000 6.454545 11.00 13.40 0.10 13.0890
7.000 7.363636 13.50 17.00 0.20 16.5347
7.500 7.818182 15.00 20.00 0.25 19.5969
8.000 8.272727 18.00 26.00 0.50 24.6388
9.000 9.181818 30.00 250.00 10.00 | 236.1812
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B.3.3.3.2 1” Water Reflection

Case ID: u502-pl-0040-01
Material: UO2

Geometry: Plane

Isotopics: 4% *°U
Reflector: 1” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Figure B. 3.3.3.2-1 UO2 Plane - 4% 235U — 1 Water Reflection
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Table B. 3.3.3.2-1 Critical Dimensions for UO2 Plane - 4% 235U — 1 Water Reflection

4% U235 UO2 Plane - 1 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.500 1.454545 14.50 22.50 0.50 21.9051
0.650 1.590909 9.00 14.00 0.20 12.9243
0.800 1.727273 8.50 10.50 0.10 10.3765
0.900 1.818182 8.00 10.00 0.10 9.4488
1.000 1.909091 7.50 9.00 0.05 8.8629
1.200 2.090909 6.50 8.50 0.10 8.0850
1.500 2.363636 6.40 7.60 0.05 7.4819
1.700 2.545455 6.30 7.40 0.05 7.2766
1.900 2.727273 6.20 7.30 0.05 7.1650
2.000 2.818182 6.20 7.50 0.05 7.1247
2.100 2.909091 6.10 7.30 0.10 7.1057
2.500 3.272727 6.10 7.30 0.05 7.1102
3.000 3.727273 6.30 7.40 0.05 7.2747
4.000 4.636364 6.80 8.10 0.05 7.9756
5.000 5.545455 7.60 9.30 0.10 9.1714
6.000 6.454545 9.00 11.50 0.10 11.0638
7.000 7.363636 11.40 14.60 0.20 14.4368
7.500 7.818182 13.00 17.60 0.20 17.3619
8.000 8.272727 16.00 24.00 0.50 22.3338
9.000 9.181818 30.00 280.00 10.00 | 247.8544
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B.3.3.3.3 10” Water Reflection

Case ID: u502-pl-0040-10
Material: UO2

Geometry: Plane

Isotopics: 4% *°U

Reflector: 10” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Figure B. 3.3.3.3-1 UO2 Plane - 4% 235U - 10” Water Reflection
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Table B. 3.3.3.3-1 Critical Dimensions for UO2 Plane - 4% 235U — 10” Water Reflection

4% U235 UO2 Plane - 10 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.500 1.454545 13.00 22.00 0.50 20.6836
0.650 1.590909 9.00 12.00 0.10 11.6665
0.800 1.727273 7.20 9.30 0.10 9.0754
0.900 1.818182 6.50 8.50 0.10 8.1565
1.000 1.909091 6.00 8.20 0.10 7.5239
1.200 2.090909 5.40 7.00 0.05 6.6942
1.500 2.363636 5.00 6.30 0.05 6.0544
1.700 2.545455 4.60 6.00 0.05 5.7787
1.900 2.727273 4.70 5.70 0.05 5.6284
2.000 2.818182 4.60 5.70 0.05 5.5702
2.100 2.909091 4.40 5.70 0.05 5.5188
2.500 3.272727 4.50 5.60 0.05 5.4352
3.000 3.727273 4.50 5.60 0.05 5.4816
4.000 4.636364 4.70 6.20 0.05 5.9132
5.000 5.545455 5.40 7.20 0.10 6.8143
6.000 6.454545 6.30 8.50 0.10 8.3185
7.000 7.363636 8.00 11.60 0.20 11.1457
7.500 7.818182 9.60 14.40 0.20 13.7105
8.000 8.272727 10.00 20.00 0.50 18.3653
9.000 9.181818 20.00 300.00 10.00 | 253.7600
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B.3.3.4 3% U

B.3.34.1 0” Water Reflection

Case ID: u502-pl-0030-00
Material: UO2

Geometry: Plane

Isotopics: 3% %°U
Reflector: 0” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Figure B. 3.3.4.1-1 UO2 Plane - 3% 235U — 0" Water Reflection
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Table B. 3.3.4.1-1 Critical Dimensions for UO2 Plane - 3% 235U — 0” Water Reflection

3% U235 UO2 Plane - 0 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.650 1.590909 18.00 35.00 0.50 34.0037
0.800 1.727273 14.00 19.00 0.20 18.4039
0.900 1.818182 12.00 16.00 0.20 15.5796
1.000 1.909091 11.20 14.20 0.10 13.9047
1.200 2.090909 10.00 12.20 0.10 12.1696
1.500 2.363636 9.40 11.40 0.10 10.9421
1.700 2.545455 9.00 11.00 0.10 10.5217
1.900 2.727273 8.70 10.50 0.10 10.2065
2.000 2.818182 8.60 10.50 0.10 10.1366
2.100 2.909091 8.60 10.50 0.10 10.0858
2.500 3.272727 8.50 10.50 0.10 9.9761
3.000 3.727273 8.60 10.50 0.10 10.0830
4.000 4.636364 9.50 11.00 0.05 10.8556
5.000 5.545455 10.50 12.50 0.10 12.2861
6.000 6.454545 12.20 15.20 0.10 14.7562
7.000 7.363636 15.00 20.00 0.20 19.7441
7.500 7.818182 18.00 26.50 0.25 25.0024
8.000 8.272727 22.00 40.00 0.50 37.3107
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B.3.3.4.2 1” Water Reflection

Case ID: u502-pl-0030-01
Material: UO2

Geometry: Plane

Isotopics: 3% *°U
Reflector: 1” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Figure B. 3.3.4.2-1 UO2 Plane - 3% 235U — 1 Water Reflection
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Table B. 3.3.4.2-1 Critical Dimensions for UO2 Plane - 3% 235U — 1” Water Reflection

3% U235 UO2 Plane - 1 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.650 1.590909 16.00 36.00 1.00 32.0867
0.800 1.727273 12.00 17.00 0.20 16.7932
0.900 1.818182 10.00 15.00 0.20 13.9670
1.000 1.909091 9.70 12.50 0.10 12.2976
1.200 2.090909 8.60 10.60 0.10 10.5434
1.500 2.363636 7.50 9.50 0.10 9.2950
1.700 2.545455 7.50 9.00 0.05 8.8400
1.900 2.727273 7.30 9.00 0.05 8.5636
2.000 2.818182 7.20 8.60 0.05 8.4626
2.100 2.909091 7.10 8.50 0.05 8.3981
2.500 3.272727 7.00 8.40 0.05 8.2507
3.000 3.727273 7.10 8.50 0.05 8.3288
4.000 4.636364 7.50 9.50 0.10 9.0194
5.000 5.545455 8.50 10.60 0.10 10.3756
6.000 6.454545 10.00 13.00 0.10 12.7771
7.000 7.363636 13.00 18.40 0.20 17.5894
7.500 7.818182 15.50 23.50 0.25 22.7103
8.000 8.272727 20.00 42.00 1.00 35.1372

B-181




CHPRC-01905, Revision 0

B.3.3.4.3 10” Water Reflection

Case ID: u502-pl-0030-10
Material: UO2

Geometry: Plane

Isotopics: 3% *°U
Reflector: 10” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Figure B. 3.3.4.3-1 UO2 Plane - 3% 235U - 10 Water Reflection
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Table B. 3.3.4.3-1 Critical Dimensions for UO2 Plane - 3% 235U — 10” Water Reflection

3% U235 UO2 Plane - 10 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.650 1.590909 14.00 34.00 1.00 31.3333
0.800 1.727273 11.00 18.00 0.25 15.5526
0.900 1.818182 9.60 13.00 0.20 12.6986
1.000 1.909091 8.50 11.50 0.10 11.0162
1.200 2.090909 7.00 10.00 0.10 9.1658
1.500 2.363636 6.40 8.20 0.10 7.8639
1.700 2.545455 6.00 7.50 0.10 7.3786
1.900 2.727273 5.50 7.50 0.10 7.0874
2.000 2.818182 5.40 7.20 0.10 6.9324
2.100 2.909091 5.50 7.00 0.05 6.8564
2.500 3.272727 5.40 7.00 0.10 6.6325
3.000 3.727273 5.30 6.70 0.05 6.5720
4.000 4.636364 5.50 7.50 0.10 7.0372
5.000 5.545455 6.30 8.30 0.10 8.0504
6.000 6.454545 7.00 11.00 0.20 10.0630
7.000 7.363636 10.00 15.00 0.20 14.4076
7.500 7.818182 12.00 20.00 0.50 18.8648
8.000 8.272727 16.00 33.00 0.50 30.8167
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B.3.3.5 2.5% 2%y

B.3.35.1 0” Water Reflection

Case ID: u502-pl-0025-00
Material: UO2

Geometry: Plane

Isotopics: 2.5% “*U
Reflector: 0” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Figure B. 3.3.5.1-1 UO2 Plane - 2.5% 235U — 0”” Water Reflection
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Table B. 3.3.5.1-1Critical Dimensions for UO2 Plane - 2.5% 235U — 0” Water Reflection

2.5% U235 UO2 Plane - 0 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.800 1.727273 20.00 42.00 1.00 39.5803
0.900 1.818182 16.00 26.00 0.50 24.0771
1.000 1.909091 14.00 20.00 0.25 19.1983
1.200 2.090909 12.00 16.00 0.20 15.2141
1.500 2.363636 10.50 13.00 0.10 12.8836
1.700 2.545455 10.00 12.30 0.10 12.1278
1.900 2.727273 9.60 12.00 0.10 11.6470
2.000 2.818182 9.60 11.60 0.10 11.4771
2.100 2.909091 9.50 11.60 0.10 11.3500
2.500 3.272727 9.50 11.30 0.10 11.0654
3.000 3.727273 9.50 11.30 0.10 11.0687
4.000 4.636364 10.00 12.00 0.10 11.8186
5.000 5.545455 11.20 13.60 0.10 13.3804
6.000 6.454545 13.20 16.80 0.20 16.3507
7.000 7.363636 17.00 24.50 0.25 23.0802
7.500 7.818182 20.00 34.00 0.50 31.6842
8.000 8.272727 26.00 80.00 2.00 75.0002
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B.3.3.5.2 1” Water Reflection

Case ID: u502-pl-0025-01
Material: UO2
Geometry: Plane
Isotopics: 2.5% **U
Reflector: 1” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock

Date: 9/2012
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Table B. 3.3.5.2-1 Critical Dimensions for UO2 Plane - 2.5% 235U — 1 Water Reflection

2.5% U235 UO2 Plane - 1 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.800 1.727273 18.00 40.00 1.00 37.9819
0.900 1.818182 15.00 24.00 0.25 22.5117
1.000 1.909091 12.00 18.50 0.25 17.6433
1.200 2.090909 9.00 14.00 0.20 13.6036
1.500 2.363636 9.00 11.60 0.10 11.2438
1.700 2.545455 8.50 10.80 0.10 10.4584
1.900 2.727273 8.20 10.20 0.10 9.9810
2.000 2.818182 8.00 10.20 0.10 9.8137
2.100 2.909091 8.00 10.00 0.10 9.6581
2.500 3.272727 7.80 10.00 0.10 9.3499
3.000 3.727273 7.60 10.00 0.10 9.3148
4.000 4.636364 8.00 10.40 0.10 10.0082
5.000 5.545455 9.40 11.80 0.10 11.4745
6.000 6.454545 11.20 14.60 0.10 14.3085
7.000 7.363636 15.00 22.00 0.25 20.9123
7.500 7.818182 18.00 31.00 0.50 29.2911
8.000 8.272727 24.00 78.00 2.00 75.1526
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B.3.3.5.3 10” Water Reflection

Case ID: u502-pl-0025-10
Material: UO2
Geometry: Plane
Isotopics: 2.5% **U
Reflector: 10” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock

Date: 9/2012
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Table B. 3.3.5.3-1 Critical Dimensions for UO2 Plane - 2.5% 235U — 10” Water Reflection

2.5% U235 UO2 Plane - 10 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
0.800 1.727273 16.00 40.00 1.00 37.0838
0.900 1.818182 12.00 22.00 0.50 21.2224
1.000 1.909091 10.40 16.80 0.20 16.3561
1.200 2.090909 9.00 12.50 0.05 12.2650
1.500 2.363636 7.50 10.00 0.10 9.8335
1.700 2.545455 7.20 9.20 0.10 9.0040
1.900 2.727273 6.60 9.00 0.10 8.5061
2.000 2.818182 6.60 8.60 0.10 8.2857
2.100 2.909091 6.40 8.40 0.10 8.1185
2.500 3.272727 6.00 8.00 0.10 7.7229
3.000 3.727273 6.00 8.00 0.10 7.6040
4.000 4.636364 6.40 8.20 0.10 7.9956
5.000 5.545455 7.20 9.40 0.10 9.1922
6.000 6.454545 8.40 12.00 0.20 11.6752
7.000 7.363636 11.40 18.40 0.20 17.6194
7.500 7.818182 14.00 27.00 0.50 25.5161
8.000 8.272727 20.00 74.00 2.00 69.2308
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B.3.3.6 1.3% 2%y

B.3.3.6.1 0” Water Reflection

Case ID: u502-pl-0013-00
Material: UO2

Geometry: Plane

Isotopics: 1.3% “*U
Reflector: 0” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012
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Figure B. 3.3.6.1-1 UO2 Plane - 1.3% 235U — 0” Water Reflection
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Table B. 3.3.6.1-1 Critical Dimensions for UO2 Plane - 1.3% 235U — 0” Water Reflection

1.3% U235 UO2 Plane - 0 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
2.000 2.818182 20.00 100.00 5.00 92.5650
2.100 2.909091 20.00 70.00 2.00 52.2544
2.300 3.090909 18.00 40.00 1.00 35.7805
2.500 3.272727 17.00 30.00 0.50 29.5252
2.700 3.454545 17.00 30.00 0.50 26.5000
3.000 3.727273 16.00 25.00 0.50 24.1446
3.500 4.181818 16.00 24.00 0.50 22.7159
4.000 4.636364 16.00 24.00 0.50 22.7946
4.500 5.090909 17.00 30.00 0.50 24.2471
5.000 5.545455 17.00 30.00 0.50 26.9870
5.500 6.000000 20.00 35.00 0.50 32.6925
6.000 6.454545 20.00 50.00 1.00 46.3081
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B.3.3.6.2 1” Water Reflection

Case ID: u502-pl-0013-01
Material: UO2
Geometry: Plane
Isotopics: 1.3% **°U
Reflector: 1” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock

Date: 9/2012
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Figure B. 3.3.6.2-1 UO2 Plane - 1.3% 235U — 1" Water Reflection
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Table B. 3.3.6.2-1 Critical Dimensions for UO2 Plane - 1.3% 235U — 1 Water Reflection

1.3% U235 UO2 Plane - 1 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
2.000 2.818182 20.00 120.00 5.00 91.3515
2.100 2.909091 20.00 60.00 2.00 51.0066
2.300 3.090909 14.00 36.00 1.00 33.9934
2.500 3.272727 16.00 30.00 0.50 28.0558
2.700 3.454545 12.00 26.00 0.50 24.9042
3.000 3.727273 14.00 24.00 0.50 22.5188
3.500 4.181818 12.00 22.00 0.50 20.9528
4.000 4.636364 14.00 22.00 0.25 20.9806
4.500 5.090909 14.00 24.00 0.50 22.4208
5.000 5.545455 15.00 26.00 0.50 25.0598
5.500 6.000000 15.00 43.00 1.00 30.5764
6.000 6.454545 20.00 50.00 1.00 44.0241

B-199




CHPRC-01905, Revision 0

B.3.3.6.3 10” Water Reflection

Case ID: u502-pl-0013-10
Material: UO2
Geometry: Plane
Isotopics: 1.3% **°U
Reflector: 10” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock

Date: 9/2012
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Figure B. 3.3.6.3-1 UO2 Plane - 1.3% 235U — 10” Water Reflection
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Table B. 3.3.6.3-1 Critical Dimensions for UO2 Plane - 1.3% 235U — 10” Water Reflection

1.3% U235 UO2 Plane - 10 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
2.000 2.818182 20.00 100.00 2.50 89.3750
2.100 2.909091 16.00 52.00 2.00 47.8905
2.300 3.090909 16.00 36.00 1.00 31.9231
2.500 3.272727 14.00 28.00 0.50 26.3273
2.700 3.454545 14.00 24.00 0.50 23.3134
3.000 3.727273 12.00 22.00 0.50 20.7780
3.500 4.181818 12.00 22.00 0.50 19.2123
4.000 4.636364 12.00 22.00 0.50 19.1250
4.500 5.090909 10.00 22.00 0.50 20.3328
5.000 5.545455 14.00 24.00 0.50 22.8404
5.500 6.000000 15.00 30.00 0.50 28.2967
6.000 6.454545 18.00 48.00 1.00 42.0461

B-202




CHPRC-01905, Revision 0

B4 U-WATER MIXTURE

B.4.1 Sphere
B.4.1.1 1.3% 2°U

B4.11.1 0” Water Reflector

Case ID: u5-sp-0013-00
Material: U (Elemental)
Geometry: Sphere
Isotopics: 1.3% “*U
Reflector: 0” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock
Date: 9/2012

B-203



CHPRC-01905, Revision 0

Figure B. 4.1.1.1-1 U Sphere - 1.3% 235U - 0” Water Reflection
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Table B. 4.1.1.1-1 Critical Dimensions for U Sphere - 1.3% 235U — 0”” Water Reflection

1.3% U235 U (Elemental) Sphere - 0 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
1.900 2.799471 40.00 200.00 5.00 | 184.1000
2.000 2.894180 40.00 110.00 2.50 | 102.5234
2.100 2.988889 40.00 84.00 2.00 82.2373
2.300 3.178307 36.00 70.00 1.00 61.8548
2.500 3.367725 35.00 65.00 1.00 54.7433
2.700 3.557143 34.00 54.00 1.00 49.1667
3.000 3.841270 30.00 52.00 1.00 45.2727
3.500 4.314815 30.00 45.00 0.50 41.4451
4.000 4.788360 29.00 43.00 0.50 40.7356
4.500 5.261905 30.00 44.00 0.50 41.1330
5.000 5.735450 30.00 45.00 0.50 41.4947
5.500 6.208995 30.00 50.00 1.00 44.0687
6.000 6.682540 30.00 50.00 1.00 46.8913
7.000 7.629630 30.00 60.00 1.00 56.8239
7.500 8.103175 30.00 70.00 2.00 65.8843
8.000 8.576720 40.00 100.00 2.00 83.3398
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B.4.1.1.2 1” Water Reflection

Case ID: u5-sp-0013-01
Material: U (Elemental)
Geometry: Sphere
Isotopics: 1.3% **U
Reflector: 1” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock

Date: 9/2012
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Figure B. 4.1.1.2-1 U Sphere - 1.3% 235U - 1” Water Reflection
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Table B. 4.1.1.2-1 Critical Dimensions for U Sphere - 1.3% 235U — 1 Water Reflection

1.3% U235 U (Elemental) Sphere - 1 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
1.900 2.799471 40.00 200.00 5.00 | 172.0861
2.000 2.894180 40.00 120.00 2.50 | 101.5418
2.100 2.988889 40.00 90.00 2.00 79.5073
2.300 3.178307 35.00 65.00 1.00 62.2428
2.500 3.367725 33.00 55.00 1.00 52.8788
2.700 3.557143 30.00 54.00 1.00 47.5850
3.000 3.841270 29.00 50.00 1.00 43.5680
3.500 4.314815 28.00 50.00 1.00 40.3643
4.000 4.788360 28.00 42.00 0.50 39.2569
4.500 5.261905 28.00 42.00 0.50 39.1411
5.000 5.735450 28.00 44.00 0.50 40.2129
5.500 6.208995 30.00 46.00 0.50 42.2305
6.000 6.682540 30.00 50.00 1.00 44.2188
7.000 7.629630 30.00 60.00 1.00 54.1782
7.500 8.103175 30.00 70.00 2.00 63.6781
8.000 8.576720 30.00 90.00 2.00 81.1898
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B.4.1.1.3 10” Water Reflection

Case ID: u5-sp-0013-10
Material: U (Elemental)
Geometry: Sphere
Isotopics: 1.3% **U
Reflector: 10” water reflected
Code: MCNP5v1.40
Analyst: Scott Finfrock

Date: 9/2012
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Figure B. 4.1.1.3-1 U Sphere - 1.3% 235U — 10” Water Reflection
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Table B. 4.1.1.3-1 Critical Dimensions for U Sphere - 1.3% 235U — 10” Water Reflection

1.3% U235 U (Elemental) Sphere - 10 Inch(es) of Reflection

Mixture Bulk | First Last Critical
Fissile Element Concentration in | Density Diameter | Diameter | Delta Diameter
Mixture (g/cc) (g/cc) (Inches) | (Inches) | (Inches) | (Inches)
1.900 2.799471 40.00 200.00 5.00 | 168.8953
2.000 2.894180 40.00 120.00 2.50 | 101.1182
2.100 2.988889 35.00 85.00 2.00 76.5032
2.300 3.178307 25.00 65.00 1.00 59.9841
2.500 3.367725 25.00 55.00 1.00 52.0241
2.700 3.557143 30.00 53.00 1.00 46.4452
3.000 3.841270 27.00 51.00 1.00 41.9524
3.500 4.314815 20.00 40.00 1.00 38.9371
4.000 4.788360 25.00 45.00 1.00 37.7847
4.500 5.261905 26.00 40.00 0.50 37.4486
5.000 5.735450 26.00 42.00 0.50 38.2183
5.500 6.208995 20.00 42.00 1.00 40.4239
6.000 6.682540 28.00 46.00 0.50 42.5497
7.000 7.629630 30.00 55.00 1.00 52.5970
7.500 8.103175 30.00 70.00 2.00 61.6110
8.000 8.576720 36.00 90.00 2.00 78.9706
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APPENDIX C - CRITVIEW COMPATIBLE DATA FILES
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iMCNP 2012 data, interpolated to provide k=1 values only
1

1 begin mcnp 2012

1

1 generated by extract.exe
I mcnp5

reset:

title: MCNP5 pu-icyl-0800-00
reference: MCNP5 pu-icyl-0800-00
set: MCNP5 set

source: MCNP5 2012
created: Thu Jul 19 15:20:43 2012
geometry: infcyl

modmat: h2o

critmat: Pu (elemental)
isomat: Pu239 0.80 Pu240 0.20
reflmat: none

reflthick: 0 in

keff: 1.0

var: critconc g/cc

var: diameter in

-01300 29.80974
-01500 23.40806
-01800 19.30768
-02000 17.77233
-02200 16.66105
-02400 15.85435
-02500 15.49911
-02600 15.22962
.02800 14.73194
-03000 14.33865
-03200 14.00737
.03600 13.49700
.04000 13.10512
-04500 12.77565
-05000 12.52194
-07500 11.90901
-10000 11.75721
-15000 11.80640
-20000 11.93633
-35000 12.33590
-50000 12.48999
-75000 12.33311
-00000 11.99022
-50000 10.99201
-00000 10.10072

QCONNOUDMWNNRPPOOOOOOOO0OO0OO0OO0O0O0O0OO0OO0O0O0O000O0

-50000 9.31181
-00000 8.65260
-00000 7.61865
.00000 6.86776
.00000 6.27876
.00000 5.80762
-50000 5.59566
.00000 5.40647
.00000 5.06191
10.00000 4.76113
15.00000 3.61426
19.60000 2.86712
reset:

title: MCNP5 pu-icyl-0800-01
reference: MCNP5 pu-icyl-0800-01
set: MCNP5 set

source: MCNP5 2012

created: Thu Jul 19 15:20:44 2012
geometry: infcyl

modmat: h2o

critmat: Pu (elemental)

isomat: Pu239 0.80 Pu240 0.20
reflmat: h2o

reflthick: 1in

C-3



keff: 1.0
critconc g/cc

var:
var:

OCON~NOUDMWNNRPPRPOOOOOOOOO0OO0OO0OO0OO0OO0OO0OO0O0O0OOO0OO

19

diameter in
.01300
.01500
.01800
.02000
.02200
-02400
.02500
.02600
.02800
-03000
.03200
.03600
.04000
-04500
-05000
.07500
.10000
-15000
-20000
.35000
.50000
.75000
-00000
-50000
.00000
.50000
-00000
.00000
.00000
.00000
.00000
.50000
.00000
.00000
10.
15.
.60000

00000
00000

reset:

title: MCNP5 pu-icyl-0800-10
reference: MCNP5 pu-icyl-0800-10

NNWARMPMDMNITONN®OO

set: MCNP5 set
source: MCNP5 2012

created: Thu Jul

geometry:

keff: 1.0
critconc g/cc

var:
var:

[eNeNoNoooNoNoofooooNoNoNo]

diameter in
.01300
-01500
-01800
.02000
.02200
-02400
-02500
.02600
.02800
-03000
-03200
.03600
.04000
-04500
-05000
.07500

infcyl

modmat: h2o

critmat: Pu (elemental)
isomat: Pu239 0.80 Pu240 0.20
reflmat: h2o

reflthick: 10

.23463
-94592
. 77553
.20615
-10469
.31489
-98899
.67940
.17855
.80131
.44468
-95319
.55610
.21972
-95585
.35787
.20072
.17418
.32888
.68374
-80980
.72851
.42110
-52465
.69298
-95152
.36767
-44160
.76411
-24046
.83091
.64747
-47569
.18727
.93592
-99446
-41609

19 15:20:44 2012

in

.09601
. 75982
.54671
-99293
-92963
.09252
.75910
.48371
-96862
-54906
.24030
.68082
.26115
-90318
.62261
-93861
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19

-10000
-15000
.20000
.35000
-50000
-75000
.00000
-50000
-00000
-50000
.00000
.00000
.00000
.00000
.00000
.50000
-00000
-00000
10.
15.
.60000

00000
00000

reset:

title: MCNP5 pu-icyl-0850-00
reference: MCNP5 pu-icyl-0850-00

NNOWWWWWArMOOITO N N0 0 OO OO

set: MCNP5 set
source: MCNP5 2012

created: Thu Jul
geometry: infcyl
modmat: h2o
critmat: Pu (elemental)
isomat: Pu239 0.85 Pu240 0.15
reflmat: none

reflthick:
keff: 1.0
var:
var:

OCONNOUUDARWNNRPPOOOOOO0OO0OO0OO0OO0OO0O0O0OO0O0OO0O0O0O0O0O0O0OO0O

-67489
-56464
.59470
.79619
-92957
.81212
.51162
.77346
-05360
-46306
-96897
.21885
.67469
.24447
-91139
.76729
.63845
.39947
.19484
.45157
-00679

19 15:27:20 2012

in

critconc g/cc

diameter in
.01000
.01300
.01500
.01800
.02000
.02200
.02400
.02500
.02600
.02800
.03000
.03200
.03600
.04000
.04500
.05000
.07500
.10000
.15000
.20000
.35000
-50000
.75000
.00000
-50000
.00000
.50000
.00000
.00000
.00000
.00000
.00000
-50000
-00000
.00000

AOTOTOITO O N0 OO

.38635
.50227
.42942
.37752
.19859
.29762
.62020
.37538
.14396
.71012
-36992
-09005
.65686
.32727
.03894
.81243
.30293
.14662
.14457
.24517
.51353
.58212
.43747
-09330
.26985
.51586
.84704
.25274
.35456
.66604
11771
.67451
47723
.29174
-95760
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10.00000 4.67268
15.00000 3.55062
19.60000 2.82294
reset:

title: MCNP5 pu-icyl-0850-01
reference: MCNP5 pu-icyl-0850-01
set: MCNP5 set

source: MCNP5 2012

created: Thu Jul 19 15:27:20 2012
geometry: infcyl

modmat: h2o

critmat: Pu (elemental)
isomat: Pu239 0.85 Pu240 0.15
reflmat: h2o

reflthick: 1 in

keff: 1.0

var: critconc g/cc

var: diameter in

.01000 52.08459

.01300 22.93957

-01500 18.88837

-01800 15.81998

.02000 14.63616

.02200 13.77166

.02400 13.13896

-02500 12.85658

-02600 12.61080

.02800 12.19852

.03000 11.83663

-03200 11.56525

.03600 11.12941

.04000 10.80345

.04500 10.49186

.05000 10.28084

OCONNOURMWNNRPPRPOOOOOOOOO0OO0OO0OO0OO0OO0OO0O0O0O0O0O0O0O0OO0

.07500 9.73474
-10000 9.55232
-15000 9.55298
.20000 9.62764
.35000 9.88191
-50000 9.97374
-75000 9.84436
.00000 9.56048
.50000 8.81993
-00000 8.12011
-50000 7.51017
.00000 6.99232
.00000 6.16801
-00000 5.56107
-00000 5.08084
-00000 4.69481
.50000 4.52366
.00000 4.36277
.00000 4.08634
10.00000 3.84469
15.00000 2.93337
19.60000 2.37206
reset:

title: MCNP5 pu-icyl-0850-10
reference: MCNP5 pu-icyl-0850-10
set: MCNP5 set

source: MCNP5 2012

created: Thu Jul 19 15:27:21 2012
geometry: infcyl

modmat: h2o

critmat: Pu (elemental)

isomat: Pu239 0.85 Pu240 0.15
reflmat: h2o

reflthick: 10 in

keff: 1.0

var: critconc g/cc

var: diameter in

C-6



-01000 50.
-01300 21
.01500 17
.01800 14.
-02000 13.
-02200 12
.02400 11
.02500 11
-02600 11
.02800 10.
.03000 10.
.03200 10.
.03600
.04000
.04500
.05000
-07500
-10000
-15000
.20000
-35000
-50000
. 75000
.00000
-50000
-00000
-50000
-00000
-00000
-00000
.00000
-00000
-50000
.00000
.00000
10.00000
15.00000
19.60000
reset:

CONNOURAWNNRPPOOOOOOO0OO0OOO0OO0OO0O0O0O0OO0OO0OO0O0O0O0O0OO0O

PNWOWWWWWERABRMRAMITOOONNN00O0N~NO0OWOWWOWOO

title: MCNP5 pu-icyl-0900-00
reference: MCNP5 pu-icyl-0900-00

set: MCNP5 set
source: MCNP5 20

created: Thu Jul 19 15:27:47 2012

geometry: infcyl
modmat: h2o

critmat: Pu (elemental)
isomat: Pu239 0.90 Pu240 0.10

reflmat: none
reflthick: 0
keff: 1.0

var: critconc g/
var: diameter in

0.01000 35.
0.01300 21
0.01500 18.
0.01800 15.
0.02000 14.
0.02200 14.
0.02400 13.
0.02500 13.
0.02600 13.
0.02800 12
0.03000 12
0.03200 12
0.03600 11
0.04000 11
0.04500 11
0.05000 11
0.07500 10.
0.10000 10.

34092

.80978
. 75058

69047
49176

.58469
-94055
.64453
.37947

98078
62726
33448

.87162
.52100
.20306
-95596
.32828
-10061
-96393
-96563
.08849
.12354
-97979
. 73659
.12632
.53625
.04512
.62337
-96560
-47040
-08990
.78363
.65015
.52224
.29332
-09793
-39269
.96271

12

in

CcC

20242

.22991

28056
92202
94678
18337
65721
43244
21134

.86742
-59084
-32691
-94869
.67332
.36679
.20170

71345
56212
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19

-15000
-20000
.35000
.50000
- 75000
-00000
-50000
.00000
-50000
.00000
.00000
.00000
.00000
.00000
.50000
.00000
-00000
10.
15.
.60000

00000
00000

reset:

title: MCNP5 pu-icyl-0900-01
reference: MCNP5 pu-icyl-0900-01

NWADMITOIOIOITO NN KOO

set: MCNP5 set
source: MCNP5 2012

created: Thu Jul

geometry:

reflthick:
keff: 1.0
var:

var:

QOWON~NOUDMWNNRPPOOOOOOOOOO0OO0OO0OOO0OO0OO0OO0O0O0O0O0O0OO

[

infcyl

modmat: h2o

critmat: Pu (elemental)
isomat: Pu239 0.90 Pu240 0.10
reflmat: h2o

-53679
-58653
. 74580
. 74900
-58016
.30713
.61090
.96322
-39909
.90227
.08749
.46916
-96410
-54000
.35693
.18438
.86607
.58458
-49118
. 77859

19 15:27:47 2012

in

critconc g/cc

diameter in
.01000
.01300
.01500
.01800
.02000
.02200
.02400
.02500
.02600
.02800
.03000
.03200
-03600
-04000
-04500
.05000
.07500
-10000
-15000
.20000
.35000
-50000
-75000
.00000
.50000
-00000
-50000
.00000
.00000
-00000
-00000
.00000
.50000
-00000
-00000
.00000

WWADMIADMUOOIONNO0O0 WOWOWOOWOWOWWO

.6766
.75711
. 73866
.39836
-40904
.68515
.13620
-90869
-68965
-33486
.06185
. 79487
.41868
.11354
.84314
.65705
.14801
.98232
.93476
.98197
.12825
.14724
.02102
.75778
.15814
-56880
.06613
.61532
-90633
.35331
-92029
-55804
-40251
-25007
-98600
.75373
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15.
19.

00000
60000

reset:

title: MCNP5 pu-icyl-0900-10
reference: MCNP5 pu-icyl-0900-10

2.87640
2.33066

set: MCNP5 set
source: MCNP5 2012

created: Thu Jul

geometry:
modmat: h2o

critmat: Pu (elemental)
isomat: Pu239 0.90 Pu240 0.10

infcyl

reflmat: h2o

reflthick:
keff: 1.0
var:

var:
-01000
-01300
-01500
-01800
-02000
.02200
-02400
-02500
-02600
-02800
-03000
-03200
-03600
.04000
-04500
-05000
.07500
.10000
-15000
-20000
.35000
.50000
- 75000
-00000
.50000
.00000
-50000
-00000
.00000
.00000
-00000
-00000
-50000
.00000
.00000
.00000
.00000
.60000

CON~NOUBRMWNNRPPRPOOOOOOOOOO0OO0O0OO0OO0OO0OO0O0O0O0O0O0O0OO0O

10 in

critconc g/cc
diameter in

reset:

title: MCNP5 pu-pl-0800-00
reference: MCNP5 pu-pl-0800-00

32.59957
18.60606
15.63342
13.26476
12.23154
11.52127
10.94497
10.73113
10.51031
10.13401
.85209
.58179
17717
.87786
.57083
.34512
.77028
-55468
.40610
.37946
.41681
-40019
.25553
.03894
-54067
.06265
.63940
.28773
.71601
.28638
.93587
.64891
.52134
.41213
.19875
.01231
.33502
-92306

PNWOWWWWWWRARMAUTOOONNNNNNNN00O0WOOO©O

set: MCNP5 set
source: MCNP5 2012

created: Thu Jul 19 15:31:08 2012

geometry:
modmat: h2o

critmat: Pu (elemental)
isomat: Pu239 0.80 Pu240 0.20

infplane

reflmat: none

reflthick:

keff: 1.0
var: critconc g/cc
var: height in

0.

01100

0 in

34.87555

19 15:27:47 2012
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19

-01200
-01500
.02000
.02500
-03000
-04000
.05000
-07500
-10000
-15000
.20000
.35000
-50000
.75000
.00000
.50000
-00000
-50000
.00000
.00000
-00000
-50000
10.
15.
.60000

00000
00000

reset:

title: MCNP5 pu-pl-0800-01
reference: MCNP5 pu-pl-0800-01

RPRNOWBMAMOUIONSNNSNSNNSNNNNO®O©

set: MCNP5 set
source: MCNP5 2012

created: Thu Jul

.24473
-61486
.91747
47793
.71575
-93362
.53389
.14356
.03736
.03516
.12112
.34048
.44436
-35649
.11302
.48185
.89565
-40508
-98891
-34649
.87992
-08609
.56648
.86426
.42317

19 15:31:08 2012

geometry: infplane

modmat: h2o

critmat: Pu (elemental)
isomat: Pu239 0.80 Pu240 0.20
reflmat: h2o

reflthick: in

keff: 1.0

var: critconc g/cc

var: height in
0.01100 33.20617
0.01200 21.73801
0.01500 13.08410
0.02000 9.38128
0.02500 7.95491
0.03000 7.17000
0.04000 6.34856
0.05000 5.95100
0.07500 5.54401
0.10000 5.42678
0.15000 5.39712
0.20000 5.47354
0.35000 5.70334
0.50000 5.76955
0.75000 5.69782
1.00000 5.50338
1.50000 4.94871
2.00000 4.43797
2.50000 4.01448
3.00000 3.65426
4.00000 3.10219
5.00000 2.70495
7.50000 2.06130
10.00000 1.65624
15.00000 1.16264
19.60000 0.89191

reset:

title: MCNP5 pu-pl-0800-10
reference: MCNP5 pu-pl-0800-10

set: MCNP5 set
source: MCNP5 2012

CHPRC-01905, Revision 0
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created: Thu Jul 19 15:31:09 2012
geometry: infplane

modmat: h2o

critmat: Pu (elemental)
isomat: Pu239 0.80 Pu240 0.20
reflmat: h2o

reflthick: 10 in

keff: 1.0

var: critconc g/cc

var: height in

.01100 32.37426

-01200 20.56316

-01500 11.91615

0
0
0
0.02000 8.16905
0.02500 6.69960
0.03000 5.91128
0.04000 5.05271
0.05000 4.61037
0.07500 4.09377
0.10000 3.89130
0.15000 3.75530
0.20000 3.73425
0.35000 3.78431
0.50000 3.81030
0.75000 3.72279
1.00000 3.54907
1.50000 3.13114
2.00000 2.75249
2.50000 2.43737
3.00000 2.17746
4.00000 1.80093
5.00000 1.52950
7.50000 1.10264
10.00000 0.85666
15.00000 0.57752
19.60000 0.43745
reset:

title: MCNP5 pu-pl-0850-00
reference: MCNP5 pu-pl-0850-00
set: MCNP5 set

source: MCNP5 2012

created: Thu Jul 19 15:30:32 2012
geometry: infplane

modmat: h2o

critmat: Pu (elemental)
isomat: Pu239 0.85 Pu240 0.15
reflmat: none

reflthick: 0 in

keff: 1.0

var: critconc g/cc

var: height in

0.01000 33.85026
0.01100 22.15574
0.01200 17.71235
0.01500 12.67143
0.02000 9.91273
0.02500 8.74347
0.03000 8.11286
0.04000 7.42401
0.05000 7.09060
0.07500 6.74342
0.10000 6.63891
0.15000 6.64290
0.20000 6.69332
0.35000 6.83640
0.50000 6.87919
0.75000 6.77956
1.00000 6.56238
1.50000 6.04485
2.00000 5.54479
2.50000 5.11922

C-11



~Nobhw

19

-00000
-00000
.00000
.50000
10.
15.
.60000

00000
00000

reset:

title: MCNP5 pu-pl-0850-01
reference: MCNP5 pu-pl-0850-01

- 75653
-18394
. 74898
.01032
-51293
-82746
.39715

PRPNWOWWAD

set: MCNP5 set
source: MCNP5 2012

created: Thu Jul 19 15:30:33 2012

geometry:

infplane
modmat: h2o
critmat: Pu (elemental)
isomat: Pu239 0.85 Pu240 0.15
reflmat: h2o

reflthick: 1 in

keff: 1.0

var: critconc g/cc

var: height in
0.01000 32.68444
0.01100 20.61441
0.01200 16.20094
0.01500 11.14412
0.02000 8.35976
0.02500 7.21324
0.03000 6.55760
0.04000 5.87505
0.05000 5.52759
0.07500 5.15957
0.10000 5.04123
0.15000 5.00385
0.20000 5.03987
0.35000 5.19003
0.50000 5.22437
0.75000 5.15136
1.00000 4.97941
1.50000 4.52551
2.00000 4.09807
2.50000 3.72815
3.00000 3.42307
4.00000 2.94110
5.00000 2.57684
7.50000 1.97953
10.00000 1.59884
15.00000 1.12972
19.60000 0.86646

reset:

title: MCNP5 pu-pl-0850-10
reference: MCNP5 pu-pl-0850-10

set: MCNP5 set
source: MCNP5 2012

created: Thu Jul

geometry: infplane

modmat: h2o

critmat: Pu (elemental)
isomat: Pu239 0.85 Pu240 0.15
reflmat: h2o

reflthick: 10 in

keff: 1.0

var: critconc g/cc

var: height in
0.01000 31.19810
0.01100 19.45726
0.01200 15.04148
0.01500 9.97440
0.02000 7.18832
0.02500 5.99866
0.03000 5.32393

19 15:30:33 2012
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-04000
-05000
.07500
.10000
-15000
-20000
-35000
-50000
.75000
.00000
.50000
.00000
-50000
.00000
.00000
.00000
-50000
10.
15.
.60000

00000
00000

reset:

title: MCNP5 pu-pl-0900-00
reference: MCNP5 pu-pl-0900-00

OQOOFRRFFPRFPNNNWOWWWWWWWW»AD

set: MCNP5 set
source: MCNP5 2012

created: Thu Jul

geometry:

-58129
-19346
.72602
.53385
-38922
-35219
.34268
.33704
.24111
.08550
. 75696
-44495
.18500
.97662
.64916
-41030
.02746
.80045
.54174
.41263

19 15:30:14 2012
infplane
modmat: h2o
critmat: Pu (elemental)
isomat: Pu239 0.90 Pu240 0.10
reflmat: none

reflthick: in

keff: 1.0

var: critconc g/cc

var: height in
0.01000 22.24336
0.01100 17.38900
0.01200 14.78101
0.01500 11.29692
0.02000 9.12404
0.02500 8.15085
0.03000 7.60226
0.04000 7.00756
0.05000 6.70070
0.07500 6.37623
0.10000 6.27035
0.15000 6.23515
0.20000 6.27713
0.35000 6.36208
0.50000 6.34537
0.75000 6.24069
1.00000 6.05278
1.50000 5.61083
2.00000 5.20131
2.50000 4.83211
3.00000 4.52535
4.00000 4.02326
5.00000 3.62682
7.50000 2.93309
10.00000 2.45886
15.00000 1.79198
19.60000 1.37238

reset:

title: MCNP5 pu-pl-0900-01
reference: MCNP5 pu-pl-0900-01

set: MCNP5 set
source: MCNP5 2012

created: Thu Jul

geometry:

19 15:30:15 2012
infplane
modmat: h2o

critmat: Pu (elemental)
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isomat: Pu239 0.90 Pu240 0.10
reflmat: h2o

reflthick: 1 in

keff: 1.0

var: critconc g/cc

var: height in

0.01000 20.71453
0.01100 15.79315
0.01200 13.28083
0.01500 9.76182
0.02000 7.58105
0.02500 6.60541
0.03000 6.05137
0.04000 5.45398
0.05000 5.12677
0.07500 4.78574
0.10000 4.67764
0.15000 4.62956
0.20000 4.64381
0.35000 4.72112
0.50000 4.72809
0.75000 4.64412
1.00000 4.48376
1.50000 4.11283
2.00000 3.75591
2.50000 3.45282
3.00000 3.19077
4.00000 2.76743
5.00000 2.44935
7.50000 1.90252
10.00000 1.54446
15.00000 1.09461
19.60000 0.84268
reset:

title: MCNP5 pu-pl-0900-10
reference: MCNP5 pu-pl-0900-10
set: MCNP5 set

source: MCNP5 2012

created: Thu Jul 19 15:30:15 2012
geometry: infplane

modmat: h2o

critmat: Pu (elemental)
isomat: Pu239 0.90 Pu240 0.10
reflmat: h2o

reflthick: 10 in

keff: 1.0

var: critconc g/cc

var: height in

0.01000 19.61757
0.01100 14.63091
0.01200 12.12507
0.01500 8.62353
0.02000 6.41306
0.02500 5.42168
0.03000 4.82978
0.04000 4.17874
0.05000 3.82970
0.07500 3.40114
0.10000 3.20498
0.15000 3.05202
0.20000 2.99993
0.35000 2.95437
0.50000 2.90729
0.75000 2.82185
1.00000 2.68528
1.50000 2.41024
2.00000 2.15812
2.50000 1.95345
3.00000 1.77901
4.00000 1.50300
5.00000 1.29393
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7.
10.
15.
19.

50000
00000
00000
60000

reset:
title: MCNP5 pu-sp-0800-00
reference: MCNP5 pu-sp-0800-00
set: MCNP5 set

source: MCNP5 2012

created: Thu Jul 19 15:19:29 2012
geometry: sphere

modmat: h2o

0.95366
0.74631
0.51019
0.38768

critmat: Pu (elemental)
isomat: Pu239 0.80 Pu240 0.20

reflmat: none
reflthick:

keff: 1.0
critconc g/cc
diameter in

var:
var:

OCONNOUTUBRMWNNR