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ABSTRACT

The development of a comprehensive SCALE computational model for the High Flux Isotope
Reactor (HFIR) is documented and discussed in this report. The SCALE model has equivalent
features and functionality as the reference MCNP model for Cycle 400 that has been used extensively
for HFIR safety analyses and for HFIR experiment design and analyses. Numerical comparisons of
the SCALE and MCNP models for the multiplication constant, power density distribution in the fuel,
and neutron fluxes at several locations in HFIR indicate excellent agreement between the results
predicted with the two models. The SCALE HFIR model is presented in sufficient detail to provide
the users of the model with a tool that can be easily customized for various safety analysis or
experiment design requirements.
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1. INTRODUCTION

Comprehensive computational neutronic models for the High Flux Isotope Reactor (HFIR) have
been developed for the past 10-20 years with numerous developers contributing to this effort. The
endeavor culminated with a full HFIR model for the beginning of cycle (BOC) 400, which was
developed and documented by Xoubi and Primm in 2004" and became known as the “Cycle 400
reference model.” The Cycle 400 reference model relied on the older model HFIR-V.2, originally
developed by J. C. Gehin, L. A. Smith, and J. A. Bucholz.!

The HFIR Cycle 400 reference model is an MCNP? Monte Carlo model of HFIR that, based on
existing documentation and expert opinion, fully describes (most often in terms very close to the
physical reality) the central target region, the fueled region, the control elements, and the beryllium
reflector, and includes out-of-core components such as irradiation tubes, horizontal tubes, engineering
tubes, and the reactor shielding and biological protection, up to an outer radius of 7.20 m and a total
height of 3.00 m. Because of their complexity, the fuel elements required the largest amount of
simplification in the model. Homogenization methods were applied in this case to reduce the
intricacies of the fuel element’s model.

More recently, the Cycle 400 reference model constituted the basis for neutronic and thermal-
hydraulic computations for the HEU to LEU fuel conversion study for HFIR.?® For this latter purpose,
the Cycle 400 reference MCNP model was further enhanced by refining the meshing in the fueled
region, and then was embedded in a depletion model for use with VESTA* to perform full-core
depletion for the duration of the cycle length and analyses at discrete points in time during the fuel
cycle. Revisions of the Cycle 400 reference model were made in 2008 and 2010. The 2008 revision
corrected a material data card in the beryllium removable reflector.> The 2010 revision added more
axial layers (19 instead of 7) in both the inner and the outer fuel elements for depletion purposes and
changed the material composition for the control elements to account for the actual irradiation history
of the control elements prior to Cycle 400.° This revised MCNP model will be referred to as the
“MCNP Cycle 400 revised model.”

Over the past several years, the SCALE computational package’, developed and maintained by
Oak Ridge National Laboratory (ORNL), has undergone significant development and enhancements
in its capabilities. Among these, we can enumerate the following capabilities in the latest release,
SCALE 6.1: full, realistic geometry description of complex problems; extension to continuous energy
treatment for criticality problems; enhancements in multigroup treatment; full-core depletion
capabilities (with multigroup energy treatment); sensitivity and uncertainty analysis capabilities
(multigroup); and new or improved nuclear data based primarily on ENDF/B-VII. These capabilities
make the SCALE package unique in solving problems that necessitate the coupling of different
phenomena in a critical system. With the upcoming enhancements for continuous energy Monte
Carlo depletion, shielding, and sensitivity/uncertainty analyses the SCALE package has the potential
to become the state of the art in terms of its analysis capabilities for neutronic modeling.

A SCALE model of HFIR with capabilities similar to those of the MCNP Cycle 400 reference
model is both possible and desirable. The use of this SCALE model will have a reciprocal advantage
for the SCALE developers and the potential users of the model: it allows the current capabilities in
SCALE to be benchmarked on a realistic reactor problem of importance to ORNL, and it provides
users of the model with a tool that can be easily customized to their needs.

The purpose of the work documented in this report was to develop a SCALE model for HFIR
Cycle 400 as an alternative reference that is equivalent to the MCNP model for this same



configuration. The SCALE model was built, to the extent possible, using the same framework (i.e., no
changes) as the MCNP model. Though the similarity of the MCNP and SCALE models was the
primary criterion when developing the SCALE model, a secondary criterion focused on developing
the SCALE model in a manner that will facilitate future additions, changes, or improvements to the
model, such as employing a more modular representation of the configuration.

The MCNP model has been used extensively at HFIR for safety analyses and by HFIR customers
for experiment design and analyses. Its performance has been validated against experimental data
available from power distributions and destructive isotopic assay measurements.*® A SCALE model
with equivalent features as the reference MCNP model would facilitate the acceptance of and
transition to this new model for HFIR users who are familiar with the MCNP model.

The SCALE model that has been developed for the HFIR is described in this report, and its
accuracy is assessed by comparisons with results obtained for the MCNP Cycle 400 revised model.
Being based on the MCNP Cycle 400 revised model, the SCALE HFIR model inherits its capability
for further use in depletion simulations.

This report is organized as follows. Section 2 contains a brief description of the HFIR. Section 3
describes the SCALE model for HFIR, with a focus on the geometry. Section 4 compares results
obtained with the SCALE and the MCNP models. Finally, Section 5 presents a few conclusions. The
SCALE input file for the HFIR model is listed as Appendix A.



2. DESCRIPTION OF HFIR

HFIR is a research reactor at ORNL that supports isotope production, material irradiation
research, and neutron scattering experiments. It currently operates at 85 MW(t) power. The central
flux trap in HFIR provides one of the highest steady-state thermal neutron fluxes among research
reactors in the world.*®

The reactor core consists of a series of concentric regions: the central target region (flux trap),
two fuel elements separated by a thin water region, the control elements region, the beryllium
reflector, and a water region to the edge of the pressure vessel. The reactor is located in a pool of
water. Details of the reactor configuration and operation can be found elsewhere'! and also are
outlined in the following sections in relation to the SCALE model of the reactor.

There are two fuel elements in HFIR, identified as an inner fuel element (IFE) and an outer fuel
element (OFE). They are made up of 171 and 369 involute-shaped thin fuel plates, respectively, and
are fuelled with 93.1 wt % enriched uranium. The fuel plates are separated by water channels.
Because of their particular shape and the fact that the fuel zone in a fuel plate is radially graded, they
are most challenging from a modelling point of view. Fig. 1 presents a schematic of HFIR at core
midplane, which illustrates the complexity of the reactor geometry. The drawing was made before the
removal of two engineering facilities to allow the enlargement of the HB-2 horizontal tube (prior to
Cycle 400).

Target Bundle
In Flux Trap

Horizontal
Beam Tube Large Removable
Beryllium Facility
(RB )
Peripheral
Target
Position

Small Vertical
Experiment
Facility (VXF)

Inner Fuel Element Large Vertical

Quter Fuel Element Experiment
Facility (VXF)
Control Region 02 46
[
VXF-1E Inches

Fig. 1. HFIR schematic at core midplane (before removal of two engineering facilities).






3. DESCRIPTION OF THE SCALE HFIR MODEL

3.1 COMPUTATIONAL METHODS AND CODES

The SCALE model for HFIR was developed using the latest release, SCALE 6.1. The SCALE
code system uses automated sequences to provide problem-dependent cross-section processing,
reactor lattice physics, criticality safety, radiation shielding, and spent fuel characterization analysis
capabilities. For this report, the CSAS26/KENO-V1 sequence of SCALE with the continuous energy
option for neutron transport was used.

The SCALE HFIR model is a large model containing over 10,000 lines of input. Of these, ~7,000
are material input lines and ~3,000 lines contain the geometry model. The input file is heavily
commented, containing ~1,500 comment lines for easier navigation and identification of the different
components of the model to enable user changes or additions to the model, such as may be necessary
when a particular target or experiment is inserted into the reactor.

The SCALE model uses the KENO-VI geometry capability, which uses the SCALE generalized
geometry package and therefore enables the use of the model as a basis for studies with any other
module or sequence in SCALE. The KENO-VI code, a Monte Carlo transport code based on
combinational geometry, can accept a wide range of geometry shapes to construct practically any
geometric configuration of interest. Because of the particularities of this geometry capability in
KENO-VI, there are significant differences between the geometry specifications in the SCALE HFIR
model and the MCNP Cycle 400 revised model.

At every step during the development of the SCALE HFIR model, comparisons and checks were
performed against the MCNP Cycle 400 revised model. The 5.1.51 version of the MCNP code,
developed by Los Alamos National Laboratory, was used for this purpose. MCNP is a general-
purpose Monte Carlo transport code that can simulate the transport of neutrons, photons, and
electrons and calculate various quantities of interest for criticality, shielding, and energy deposition
studies.

3.2 GEOMETRY MODEL

The following sub-sections discuss the geometry of the SCALE HFIR model starting from the
center of the HFIR core and moving towards the periphery. A flowchart of the whole model is
presented in the last sub-section. The flowchart is intended to facilitate navigation through the
geometry of the model and later revisions of the input file.

3.2.1 Central Target Region

The central target region (also called the flux trap region) is the central section of the HFIR and
includes 37 cylindrical experimental sites arranged in a hexagonal lattice. The arrangement of the
target and the labeling scheme is shown in Fig. 2, which illustrates the actual flux trap region in the
SCALE HFIR model. Of the 37 experimental sites in the flux trap, 31 are located inside a basket, and
6 are located at the vertices of the hexagonal lattice outside the basket. The experimental sites located
outside the basket are identified as peripheral target positions (PTPs), shown as PTP-1 to PTP-6 at
locations A-4, D-1, A-1, D-7, G-7, and G-4 in Fig. 2.

The experimental site at location B-3 is occupied by a hydraulic tube (HT) that allows for
insertion of experimental specimens during reactor operation. The HT geometry unit, identified as
Unit 750 in the SCALE HFIR model, is modeled explicitly to accommodate axially nine specimens,
also known as “rabbits”. Also shown in Fig. 2 are two stainless steel targets labeled JP-26 and JP-27,



at locations C-6 and E-2, respectively. The seven dark cylinders at the center of the basket, at
locations C-2, D-3, D-4, C-5, E-5, F-5, and E-6, are solid aluminum dummy targets. The other
21 cylindrical units in Fig. 2 are shrouded aluminum dummy targets.

Fig. 2. Numbering scheme for the central target region (radial view) in the
SCALE HFIR model.

3.2.2  Fuel and Control Elements Regions

As mentioned previously, two fuel elements in HFIR surround the central flux trap region. The
IFE consists of 171 fuel plates, each containing® 15.18 + 1% grams of ***U. The OFE consists of
369 fuel plates, each containing 18.44 + 1% grams of *°U. For modeling purposes, the fuel plates are
homogenized in the MCNP Cycle 400 revised model and the same simplification is used in the
SCALE HFIR model. The IFE region is modeled by using (19 axial) x (8 radial) homogenized
regions, with the *U concentration varying radially (peaks toward the outer boundary of the IFE) to
account for the radial variation of the fuel meat thickness in each fuel plate. The OFE is modeled by
using (19 axial) x (9 radial) homogenized regions, which also have the ?*°U concentration varying
radially (peaks close to the middle of the radius of the OFE). The dimensions for the radial and axial
regions in the two fuel elements are shown in Table 1 and Table 2, respectively.

The control element region consists of two concentric annular regions that surround the OFE.
They are identified as the inner control element (ICE) and the outer control element (OCE), each



0.635 cm (¥4 in.) thick. The ICE is a full cylinder whose main function is to regulate the reactor
power; for this reason, it is also called the control or regulating element. The OCE is made up of four
guadrants or safety plates. The OCE is also called the safety element. More details on the control
elements, including their lifetimes and material compositions, can be found elsewhere.® There are
three axial material regions in each of the two control elements; these regions, known by the names
“black,” “gray,” and “white” because of their different neutron-absorption properties, are modeled in
the SCALE HFIR model with the same level of detail as in the MCNP Cycle 400 revised model.

Table 1. Radial fuel regions in the SCALE HFIR model

IFE OFE
Region # Oute(gr;:;ldius Region # Outeégr;?dius
0? 7.14 0? 15.12951
1 7.50 1 15.50
2 8.00 2 16.00
3 8.50 3 16.50
4 9.50 4 17.50
5 10.50 5 18.50
6 11.50 6 19.50
7 12.00 7 20.00
8 12.60 8 20.50
9 20.978

#Region 0 gives the inner radius for IFE and OFE.

Table 2. Axial fuel layers in the SCALE HFIR model

Layer # Top boundary Layer Top boundary

(cm)? # (cm)?
1 25.4 11 -1.0
2 25.0 12 -4.0
3 23.0 13 7.0
4 19.0 14 -10.0
5 16.0 15 -13.0
6 13.0 16 -16.0
7 10.0 17 -19.0
8 7.0 18 -23.0
9 4.0 19 -25.0
10 1.0 20° -25.4

 Location is with respect to the core midline (at axial location 0.0 cm).
b |_ayer 20 gives the lower boundary of the fuel regions.

An axial cross section of the SCALE HFIR model with details of the fuel region and the control
region is shown in Fig. 3. As seen, each of the two fuel elements is bordered radially by sidewalls,
and there is a water gap between their adjacent sidewalls. The fueled regions of the fuel elements
extend axially for a total height of 50.8 cm and have unfueled regions above and below them. The
geometry unit numbers in the SCALE HFIR model are 2000 and 2300 for the IFE and OFE
respectively, and 3000 and 3300 for the ICE and OCE, respectively.



Unfueled regions

Fig. 3. Fuel and control regions (axial view) in the SCALE HFIR model.

3.2.3 Beryllium Reflector Regions

The beryllium reflector that surrounds the HFIR core contains three annular regions, as shown in
Fig. 4, which is a cross section of the SCALE HFIR model at the core midplane. The removable
reflector, the innermost region in the reflector, is replaced with fresh beryllium every 40 cycles.! It
contains four pairs of large experiment facilities (labeled RB-nX, with n = 1,3,5,7 and X = A,B) and
four small experiment facilities (labeled RB-n, with n = 2,4,6,8). The removable reflector region is
surrounded by the semipermanent beryllium reflector region, which is replaced every 80 cycles and
contains eight control rod access plug facilities (labeled CR-n, with n =1 to 8). The outermost
reflector region is the permanent beryllium reflector, which is replaced every 135 cycles and contains
22 vertical experimental facilities (labeled VXF-n, with n = 1 to 22). Six of the VXF tubes have a



larger diameter than the other VXF tubes. The permanent reflector also contains the tips of the four
horizontal beam tubes and is indented at two places on its outer edge by engineering facility tubes,
EF-1 and EF-2.

The beryllium reflector extends vertically for 60.96 cm, symmetrically above and below the
horizontal midplane.

-
VXF-15 CR-6

Fig. 4. Beryllium reflector at the horizontal midplane in the Scale HFIR model.



3.2.4 Outer Regions

The main regions outside the beryllium reflector as modeled in the SCALE HFIR model are
shown in Fig. 5. The thick biological shielding (Unit 9997 in the geometry model) is made of
concrete and is modeled to an outer radius of 720 cm. The water pool (Unit 4170 in the geometry
model) is the next major region; it contains the reactor pressure vessel. Inside the pressure vessel and
outside the beryllium reflector, there is another region filled with water that provides additional
reflection for the reactor core and shielding for the pressure vessel. Cutouts through these regions are
filled by the four horizontal beam tubes HB-1 to HB-4.

Fig. 5. Main outer core components of the SCALE HFIR model.

3.25 Flowchart of the SCALE HFIR Geometry Model

The general flowcharts describing the SCALE HFIR geometry model and the corresponding
geometry units are shown in Fig. 6 for the HFIR regions that extend radially from the center to the
outer edge of the OFE and in Fig. 7 for the HFIR regions that are radially outside the fuel regions.
These flowcharts may be used by the expert users of the SCALE HFIR model to model their
particular experimental configurations and to facilitate changes to the model.

Similar to the MCNP Cycle 400 revised model, the SCALE HFIR model has a cylindrical overall
shape, with a height of 300 cm (from -150 cm to +150 cm around the core midplane) and an outer
diameter of 1,440 cm (720 cm radius).

The general structure of the SCALE HFIR geometry model is based on concentric cylindrical
shells. There are 10 such shells corresponding to the major units (italicized terms correspond strictly
to ones used in the SCALE/KENO-V1 geometry), as described in Fig. 6 and Fig. 7. Each shell has a

10



corresponding unit number that uniquely identifies it in the SCALE HFIR model. The outermost unit
corresponds to the global unit, and the innermost unit comprises the central target region. Many of the
major units include minor units that are embedded in the major ones by using the hole feature of the
KENO-VI geometry. In all cases, the minor units are vertical cylinders with their axis parallel to the

z axis of the reactor model.

The fuel materials are made up of radial regions, with each group of radial regions embedded in
an axial layer region for both the inner and outer fuel elements, as shown in Fig. 6.

The horizontal tubes, labeled HB-1 to HB-4, span five major geometry units (blue-colored items
in Fig. 7), numbered 4080, 4100, 4160, 4170, and 9997. The two engineering facility slant tubes span
two major geometry units, numbered 4100 and 4160 (see Fig. 7).

11



Inner Control Element
Continued on Next Figure

Outer Fuel Element
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A-3 B-2 C-2 D-3 E-3 F-4 G-6 PTP-2 (D-1)
Unit 420 Unit 440 Unit 490 Unit 440 Unit 620 Unit 680 Unit 740 Unit 821

B-3 (HT) (;-3 D-4 E-4 F-5 PTP-3 (A-1)
Unit 750 Unit 510 Unit 750 Unit 630 Unit 690 Unit 831

B-4 C-4 D-5 E-5 E-6 PTP-4 (D-7)
Unit 460 Unit 520 Unit 460 Unit 640 Unit 710 Unit 841

B-5 C-5 D-6 E-6 F-7 PTP-5 (G-7)
Unit 470 Unit 530 Unit 470 Unit 650 Unit 720 Unit 851
C-6 (JP-26)

Unit 540 E-7 PTP-6 (G-4)
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Fig. 6. Flowchart of the HFIR Scale model (fuel and central target regions).
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Global HFIR Model
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Continued from Previous Figure

Fig. 7. Flowchart of the HFIR Scale model (outside the fuel region).
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3.3 NUCLEAR CROSS-SECTION DATA

Throughout the development of the SCALE HFIR model, the ENDF/B-VI1.0 version of the
SCALE continuous energy (CE) cross-section library was used; CE ENDF/B-VI1.0 data were also
used with the MCNP Cycle 400 revised model. The CE library can easily be changed in the SCALE
model by simply changing the name of the library. To convert the SCALE HFIR continuous energy
model to a multigroup (MG) model, a “celldata” block must be added to the existing input to
correctly process the cross sections for the problem. The cross sections in both the SCALE model and
the MCNP Cycle 400 revised model are considered at 293.6 K temperature.

3.4 MATERIALS

The SCALE HFIR model contains a total of 264 materials defined by their number densities.
Several of the features of the material description in the SCALE HFIR model are illustrated in Fig. 8.

The material numbering scheme in the SCALE model is the same as in the MCNP Cycle 400
revised model with the exception of the SCALE material 100, which was added to account for a
different density of the same composition as material 1 (water). Similar MCNP structural materials
that had a difference in density of less than 0.1% have been modeled as the same material. The fuel
materials are labeled according to the scheme 2ar or 3ar for the IFE and OFE, respectively, where a
is the axial layer number (varying from 0 to 9, with midplane symmetry considered and with a=0
being the central layer and a=9 the top layer) and r is the radial region within the axial layer (varying
from 1 to 8 [moving from the center to the outside of HFIR] for the IFE and from 1 to 9 for the OFE).
The material numbering for the nine axial layers located in the bottom half of the axial fuel region is
based on the same scheme as used for the top-half axial layers, with core midline symmetry
considered. For example, the same material number is used for the topmost and bottommost axial
layers in a fuel element. The total number of materials used in the fuel region is 170, with 80 in the
IFE and 90 in the OFE. As a note, the HFIR core is not axially symmetric, but using axially
symmetric material distributions is an approximation that is usually considered to hold well.

CE library can be Dan Ilas, Hay-June 2011
changed easily

Hater befow core region - gutiel Pressure= 2.572 MPa or 358 psi|
- Pressure drop= (0.758 MPa or 110 psi pressure drop)|

6. 5994TE-02 .
3. 29974E-02 293.6

1
6. 68584E-02 EEN]
[ 3.34293E-02 293.6

hvg. Density= 0.

gion — dvyg.
6. 63485E-02 293.6
3.31742E-02 293.6

Hater abave core region - Inlet Iiessure= 3.33 WPa or 468 psi
- infel Temperature=
9899 g

293.6 K material temperature

41 MHg-24
42 Hg-25

43 Mg-26

44 §i-28

45 5i-29 )

46 $i-30 . 5 .
47 Ti-46 . : ~

48 Ti-47 : : Number densities
49 Ti-48

50 Ti-49

51 Ti-50

Fig. 8. A screenshot of the material block showing several features of the material description.
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4. SCALE HFIR MODEL VERIFICATION

The SCALE HFIR model for Cycle 400 was verified by both visual inspection and numerical
comparisons against the MCNP Cycle 400 revised model. The combination of these two approaches
gives confidence in the similarity of the two models.

41 VISUAL COMPARISONS

Visual comparisons were performed for the more complicated geometry regions to confirm the
consistency of the geometry modeling in the SCALE and MCNP models. In comparing the plots in
the following sub-sections, it should be noted that the MCNP plots include the surface lines while the
SCALE plots strictly represent the material regions.

4.1.1 Target Region

A comparison between the representation of the central target region in the SCALE HFIR model
and the corresponding representation in the MCNP Cycle 400 revised model is shown in Fig. 9 for the
horizontal midplane (z=0). Note that, apart from the different colors used by the plotting capabilities
of the two software packages, the SCALE HFIR model reproduces with fidelity the MCNP Cycle 400
revised model representation of the central target region. The actual dimensions were compared by
direct inspection of the input files for the two models.

v
/\

OO\
‘@@?3

O

0N
]

&

\Y
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Y Y Y

/\

(a) MCNP Cycle 400 revised model

(b) Scale HFIR model

Fig. 9. Comparison of the central target region layouts.

4.1.2 Fuel and Control Regions
The fuel region models are compared in Fig. 10 (see Fig. 3 for region identification), where

vertical sections of the HFIR are shown for the SCALE HFIR model and the MCNP Cycle 400
revised model in the plane y=0 (note that the plots are enlarged in the radial direction to show details).
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Also note the symmetric distribution of the fuel materials with respect to the midplane z=0 and the
slight axial asymmetry of the region that separates the two fuel elements.

Also apparent in Fig. 10 is the similar material distribution in the two control regions of the two
HFIR models, as well as the axial model of the HT facility and two solid aluminum target facilities in
the central flux trap region.

(a) MCNP Cycle 400 revised model (b) Scale HFIR model

Fig. 10. Comparison of the fuel and control regions.

4.1.3 Beryllium Reflector Regions

The similarity between the SCALE HFIR model and the MCNP Cycle 400 revised model, with
respect to the distribution of the irradiation facilities that are embedded in the beryllium reflector, is
visible in Fig. 11 where a core midplane (z=0) cross section is shown for the two models. The similar

positioning of each of the facilities, including the horizontal tubes and the engineering facilities, can
be seen.
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(a) MCNP Cycle 400 revised model (b) Scale HFIR model

Fig. 11. Beryllium reflector regions with irradiation facilities, horizontal tubes, and engineering facilities.

4.1.4 Horizontal Tube Regions

Correct modeling of the horizontal tubes is important to adequately characterize the neutron
fluxes along each of the tubes and is especially important for the cold source tube, HB-4. Fig. 12
compares the details of the tip of the HB-4 tube at z=0 in the beryllium reflector, where the similarity
of the hydrogen-filled region (light pink for the MCNP model and light yellow for the SCALE model)
is apparent.

Y

(a) MCNP Cycle 400 revised model (b) Scale HFIR model

Fig. 12. Comparison of the HT-4 tip (cold source tube) models.
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4.1.5 Outer Regions

Layouts of the outer regions of HFIR (outside the pressure vessel), as obtained with the SCALE
and MCNP Cycle 400 revised models, are shown in Fig. 13 for a core midplane cross section. The
layouts of the four horizontal tubes are identical all the way to the periphery of the model.

(a) MCNP Cycle 400 revised model (b) Scale HFIR model
Fig. 13. Comparison of the HFIR outer regions.

4.2 CALCULATIONAL COMPARISONS
4.2.1 Multiplication Constant and Other System Parameters

The multiplication constants (kes) predicted by the SCALE HFIR model and the MCNP Cycle
400 revised model and the corresponding standard deviations are shown in Table 3. In each case,
2000 neutron active generations (cycles) were used in the Monte Carlo simulation, with each
generation tracking 100,000 particles. A number of 200 generations were initially skipped to achieve
a better convergence of the neutron source. As seen, there is excellent agreement between the K
values predicted by the two models, with a difference of 124 pcm.

Table 3. Comparison of multiplication constants

Model Kest c
SCALE HFIR 0.99630 0.00007
MCNP Cycle 400 revised 0.99754 0.00006

Other parameters of interest that globally characterize the HFIR as a critical system are the
energy corresponding to the average neutron lethargy causing fission, &, and the average number of
neutrons produced per fission, v. Table 4 summarizes the results obtained with the two models. The
number of neutrons produced per fission is identical for the two models up to four significant digits.
The energy corresponding to the average neutron lethargy causing fission differs slightly (by ~2%)
between the SCALE and MCNP models.
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Table 4. Comparison of HFIR system parameters

Model € (eV) v
SCALE HFIR 0.174 2.439
MCNP Cycle 400 revised 0.170 2.439

4.2.2 Core Power Distribution

It is customary to approximate the relative power distribution in the reactor core with the relative
fission reaction rate distribution. In MCNP, the fission reaction rate can be calculated for each cell
where fuel is present. This capability is currently lacking in SCALE when used with a continuous
energy cross-section library. The vZ; reaction rate, however, can be extracted directly from the output
file for the continuous energy SCALE model for HFIR, for each of the regions that contain fissile
material. The relative vZ¢ reaction rate density distribution obtained from the SCALE HFIR model
output file was normalized to the neutron source in a manner similar to the MCNP results. The
relative neutron production rate densities calculated with SCALE are displayed in Fig. 14 both as 3-D
surfaces and 2-D contours (at the bottom of the plot), and the corresponding numerical values are

given in Table 5. The vX; reaction rate peaks at the core midplane in the regions adjacent to the
sidewall between the two fuel elements and also near the central flux trap.

Relative Fission Density

Fig. 14. Relative vX; reaction rate density distributions in IFE and OFE of HFIR.

To verify that the relative vZ; reaction rate density distribution calculated with the SCALE HFIR
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model is consistent with the relative fission density distribution predicted by the MCNP Cycle 400
revised model, a mesh-wise comparison of the two datasets was performed, and is illustrated in Fig.
15. Theoretically, the two distributions are the same when the number of neutrons emitted per fission

is independent of energy over the energy range of the incident neutrons where most of the fissions
occur. The data illustrated in Fig. 15 was calculated for each mesh as

1009 x SCALE = MCNP
0 MCNP

where SCALE is the relative vX; reaction rate density calculated with the SCALE model, and MCNP
is the relative fission density calculated with the MCNP model.° The data in Fig. 15 is displayed both
as 3-D surfaces and 2-D contours (at the bottom of the plot). The difference per mesh between the
two models is typically below 0.5% and increases slightly in the smaller meshes located at the top and
bottom of the OFE, most likely due to the poorer statistics in these regions. The arithmetic average of

the mesh difference between the two models is +0.00% for IFE and -0.01% for OFE with maxima of
0.93% for IFE and 0.99% for OFE and minima of -1.44% for IFE and -1.19% for OFE.

—TT
1.5%

0.01500

0.01200
: 0.009000
0.5% ‘

0.006000
0.003000

-3.497E-17

MCNP in Relative Fission Density

-0.003000
-0.006000
-0.5% -0.009000
-0.01200

-0.01500

Difference SCALE-

Fig. 15. Comparison of relative vX; reaction rate density distribution predicted by the
SCALE HFIR model and relative fission density distribution predicted by the MCNP Cycle
400 revised model.
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Table 5. Relative vX; reaction rate densities predicted by the SCALE HFIR model

Axial® IFE OFE
layer # “1—1® =) r=3 r=4 r=5 r=6 r=r r=8 | r=1l r=2 r=3 r=4 r=5 r=6 r=7 r=8 r=9
1 1.087 1129 1176 1254 1305 1266 1182 1146|1182 1201 1230 1209 1043 0.801 0.602 0.472 0.367
2 0.907 0.869 0.844 0.840 0.843 0.838 0.845 0.897 | 0.933 0.875 0.829 0.759 0.646 0.523 0.424 0.357 0.294
3 0.952 0.896 0.857 0.834 0.832 0.845 0.863 0.925 | 0.953 0.896 0.850 0.776 0.662 0.542 0.444 0.379 0.313
4 1.088 1.033 0.992 0.971 0.974 0.986 1.007 1.070 | 1.103 1.047 0.995 0.922 0.793 0.657 0545 0.471 0.397
5 1237 1175 1128 1105 1.113 1127 1145 1219|1262 1197 1147 1067 0.934 0.796 0.686 0.614 0.541
6 1.363 1.301 1.245 1226 1.232 1248 1.270 1353|1400 1335 1275 1.195 1054 0.920 0.815 0.744 0.676
7 1460 1.387 1.336 1.315 1.323 1343 1.372 1451|1515 1443 1383 1298 1.152 1.015 0.907 0.836 0.762
8 1513 1435 1393 1376 1392 1410 1443 1531|1595 1519 1461 1372 1228 1093 0.990 0.922 0.848
9 1546 1473 1424 1404 1424 1447 1477 1571|1638 1564 1507 1420 1284 1163 1.081 1.029 0.973
10 1552 1482 1425 1408 1430 1450 1488 1578 |1.642 1572 1513 1429 1.295 1.187 1.121 1.073 1.033
11 1543 1467 1416 1397 1413 1435 1467 1557|1620 1545 1484 1400 1.261 1.135 1.040 0.978 0.916
12 1502 1429 1370 1352 1366 1386 1413 1503|1557 1482 1423 1336 1185 1.038 0.920 0.840 0.748
13 1427 1358 1.307 1280 1.291 1304 1331 1413|1462 1395 1335 1248 1.098 0.950 0.832 0.753 0.670
14 1.309 1.252 1205 1.177 1.189 1199 1.225 1.293|1.343 1274 1219 1.135 0.994 0.851 0.742 0.664 0.588
15 1184 1.119 1.080 1.057 1.064 1073 1.094 1.157 |1.195 1.134 1083 0.999 0.860 0.717 0.605 0.526 0.447
16 1.040 0.989 0.948 0.925 0.929 0.937 0.952 1.007 | 1.041 0.981 0.929 0.849 0.715 0568 0.447 0.364 0.282
17 0.912 0.857 0.815 0.793 0.789 0.793 0.812 0.862 | 0.889 0.831 0.783 0.710 0.589 0.460 0.355 0.284 0.217
18 0.865 0.827 0.798 0.788 0.787 0.781 0.786 0.830 | 0.858 0.799 0.753 0.682 0.566 0.438 0.334 0.264 0.200
19 1.014 1.052 1.109 1.180 1.223 1.176 1.094 1.054|1.076 1.085 1.111 1.070 0.898 0.665 0.473 0.360 0.251

@ The axial layer number increases from the top to the bottom of the fuel elements.
® r=n denotes the radial region number; n varies from 1 to 8 for the IFE and from 1 to 9 for the OFE, with r=1 corresponding to the smallest radius in the fuel element.
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4.2.3 Neutron Flux

The neutron flux level is one of the key parameters for characterizing core performance. A
comparison was made of three-group flux data estimated with the SCALE HFIR model and the
MCNP Cycle 400 revised model for the HFIR core at 85 MW power for three relevant locations in
the HFIR geometry. The flux data comparison is presented in Table 6. The statistical relative
standard deviation for the tallied flux is less than 1% in all cases. The energy group definition for the
three-group data is thermal, <0.625 eV; epithermal, 0.625 eVV-100 keV; and fast, 100 ke\VV-20 MeV.
As the flux results provided by SCALE or MCNP are normalized to the fission source, the values for
the flux in n/cm’s were obtained by multiplying the flux tally values by the total source. The total
source S was approximated as

VP
- Eekeff

(5.1)

where v is the average number of neutrons per fission, P is the reactor power in MW, E is the average
energy per fission in MeV, and e is a unit conversion factor (1.602 x 10" MJ/MeV). An approximate
value of 200 MeV was used for E, whereas the value for ke and v were taken from Table 3 and Table
4, respectively. The value of the total source is 6.47 x 10*®n/s for the MCNP Cycle 400 revised
model® and 6.49 x 10" n/s for the SCALE HFIR model.

The flux data in Table 6 is shown for the following three locations: the central target in the flux
trap, the edge of the cold source (hydrogen spherical region at the tip of the cold source), and the
VXF-6 location in the beryllium reflector. As observed, the flux values agree well in the SCALE and
MCNP models for the central target region and the VXF-6 location in reflector, with differences
typically below 2%. The differences between the two models increase slightly to ~5% in the thermal
and epithermal components, as well as for the total flux, at the cold source tip.

Table 6. Neutron flux comparison between the SCALE and MCNP models

Thermal Epithermal
Location Model flux flux 'ngg;}lzlg Total leux
(nfcm?s) (n/cm?®s) (nfem’s)
Central target SCALE 2.25 x 10 1.33 x 10%° 1.12x10®  4.71x10%
rz=0cm MCNP 2.24 x 10%° 1.30 x 10%° 113 x 10 4.67 x 10®
Reflector SCALE 2.72 x 10% 3.64 x 10° 9.50 x 102 3.18 x 10%
VXF-6 MCNP 2.67 x 10 3.58 x 108 9.76 x 10>  3.13x 10"

Cold source tip SCALE 4.23 x 10" 9.40 x 10" 3.81x10®  555x10"
Unit 4100 MCNP 4.02 x 10" 9.02 x 10" 3.80 x 10®  5.30 x 10"
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5. CONCLUSIONS

The development of a comprehensive SCALE computational model for HFIR is documented and
discussed in this report. This SCALE model has equivalent features as the reference MCNP model for
Cycle 400, which has been used extensively at HFIR for safety analyses and by HFIR users for
experiment design and analyses.

Numerical and visual comparisons are employed to assess the performance of the SCALE HFIR
model relative to the MCNP Cycle 400 revised model that is currently used to evaluate relevant
reactor performance parameters for the HFIR. Visual comparisons of the two models show excellent
geometry matching. Numerical comparisons for the global parameters of the system, power density
distribution in the fuel, and neutron fluxes at several locations in the HFIR indicate excellent
agreement between the results predicted with the SCALE model and those given by the MCNP
model. The difference in ke values calculated with the two models is 124 pcm.

The SCALE HFIR model is presented in sufficient detail to provide the users of the model with a
tool that can be easily customized for various safety analysis or experiment design requirements. To
aid the users of the SCALE HFIR model, a flowchart of the model is included that shows in detail the
geometry units describing various sections in the configuration. The input file for the SCALE HFIR
model is heavily commented, containing ~1,500 comment lines, for easier navigation and
identification of the different components of the model, to enable the user to make changes or to add
to the model, such as for the case when a particular target or experiment is inserted in the reactor.

The SCALE HFIR model is based on the SCALE generalized geometry package, and therefore
can be used as a basis for studies with other modules or sequences in SCALE, such as for depletion
simulations or shielding analyses. Given the diverse capabilities existent or under development in
SCALE, there is a potential for more analysis options with SCALE than those provided by MCNP.
The SCALE HFIR model provides the modeling basis for future integrated reactor analyses for HFIR
and also provides an alternative and a verification tool for the currently used HFIR MCNP model.
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Appendix A
INPUT FILE FOR THE SCALE HFIR MODEL






Appendix A. Input File for the SCALE HFIR Model

=csas26

HFIR model, Dan llas, May-June 2011
ce_v7

read comp

Region 1 Material Descriptions

Water below core region - Outlet Pressure= 2.572 MPa or 358 psi
- Pressure drop= (0.758 MPa or 110 psi pressure drop)
- - Outlet Temperature= 156F or 69C
" - Density= 0.9794 g/cm"3
The number densities for this material on MCNP material cards were manually

verified for consistency with density on cell cards ( 1.00000E+00)
H-1 1 0 6.59947E-02 293.6 end
0-16 1 0 3.29974E-02 293.6 end
" This is a SCALE only material:
" It is the same as material 1, but corresponds to a density of 1.00000E+00 on cell cards

H-1 100 0 6.68584E-02 293.6 end
0-16 100 0  3.34293E-02 293.6 end
- Water in core region - Avg. Density= 0.98465 g/cm"3
H-1 2 0 6.63485E-02 293.6 end
0-16 2 0  3.31742E-02 293.6 end
- Water above core region - Inlet Pressure= 3.33 MPa or 468 psi
- - Inlet Temperature= 120F or 49C
" - Density= 0.9899 g/cm"3
H-1 3 0 6.67020E-02 293.6 end
0-16 3 0  3.33510E-02 293.6 end
" Aluminum in target basket area
Al-27 25 0 5.85482E-02 293.6 end
H-1 25 0 3.45716E-04 293.6 end
Mg-24 25 0 5.28432E-04 293.6 end
Mg-25 25 0 6.68986E-05 293.6 end
Mg-26 25 0  7.36554E-05 293.6 end
Si-28 25 0 3.20373E-04 293.6 end
Si-29 25 0 1.62219E-05 293.6 end
Si-30 25 0 1.07683E-05 293.6 end
Ti-46 25 0 2.10131E-06 293.6 end
Ti-47 25 0 1.89500E-06 293.6 end
Ti-48 25 0 1.87768E-05 293.6 end
Ti-49 25 0 1.37795E-06 293.6 end
Ti-50 25 0 1.31937E-06 293.6 end
Cr-50 25 0 2.65258E-06 293.6 end
Cr-52 25 0 5.10942E-05 293.6 end
Cr-53 25 0 5.79300E-06 293.6 end
Cr-54 25 0 1.43910E-06 293.6 end
Mn-55 25 0 2.21974E-05 293.6 end
Fe-54 25 0 5.96144E-06 293.6 end
Fe-56 25 0 9.34978E-05 293.6 end
Fe-57 25 0 2.16039E-06 293.6 end
Fe-58 25 0 2.85334E-07 293.6 end
Cu-63 25 0 6.04931E-05 293.6 end
Cu-65 25 0 2.69626E-05 293.6 end
" Al-1100 clad of target pellets Total = 6.03240E-02
Al-27 511 0 6.00625E-02 293.6 end
Si-28 511 0O 1.33983E-04 293.6 end
Si-29 511 0 6.78416E-06 293.6 end
Si-30 511 0 4.50340E-06 293.6 end
Mn-55 511 0 7.42655E-06 293.6 end
Fe-54 511 0 4.27394E-06  293.6 end
Fe-56 511 0 6.70314E-05 293.6 end
Fe-57 511 O 1.54885E-06 293.6 end
Fe-58 511 0  2.04565E-07 293.6 end
Cu-63 511 0O 2.47400E-05 293.6 end
Cu-65 511 0 1.10270E-05 293.6 end
- Al for shrouded targets Total = 6.03240E-02
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" The total number density on MCNP material cards ( 6.03240E-02)
" is not the same as on cell cards ( 4.82102E-02)

Al-27
Si-28
Si-29
Si-30
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65

[eNeNoNoNoNeoNoNoNoNo o]

4.

80012E-02

1.07078E-04

R RFRPRPOWOWOO

Dummy solid Al targets

.42182E-06
-59906E-06
-93521E-06
-41568E-06
.35707E-05
.23782E-06
-63486E-07
-97719E-05
-81264E-06

N
©
w
[N NN NN NeNe e NeNel

end
end
end
end
end
end
end
end
end
end
end

( change to Al-1100) Total =

" The total number density on MCNP material cards ( 6.03240E-02)
- is not the same as on cell cards ( 6.02423E-02)

Al-27
Si-28
Si-29
Si-30
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65

530
530
530
530
530
530
530
530
530
530
530

[eNeloNojoNoNeloNoNeoNe]

PNNROANDMOR O

-99811E-02
-33801E-04
. 77497E-06
-49730E-06
-41649E-06
.26815E-06
.69406E-05
.54675E-06
.04288E-07
.47065E-05
-10121E-05

293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.

[N N RN N Ne NeoNe)Nel

end
end
end
end
end
end
end
end
end
end
end

" material for Jp-26 & Jp-27 solid SSt targets in Al holders
" The total number density on MCNP material cards ( 5.96631E-02)
- is not the same as on cell cards ( 5.97000E-02)

Al-27
Fe-54
Fe-56
Fe-57
Fe-58
Cr-50
Cr-52
Cr-53
Cr-54
Ni-58
Ni-60
Ni-61
Ni-62
Ni-64

535
535
535
535
535
535
535
535
535
535

[eNeleoNoNoNoooNoNoNeooNoNa)

ONONORFPOANORAREPW

.22199E-02
-10633E-03
.73515E-02
-00928E-04
-29528E-05
-41574E-04
-65323E-03
.27576E-04
-31061E-04
.67581E-03
.45411E-04
.80614E-05
-93533E-05
.28922E-05
-53342E-04

- #1

Al-27
Si-28
Si-29
Si-30
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65

" # 2

" PTP1
Al-27
C

Si-28
Si-29
Si-30
Fe-54

PTP-1 experiments

(bottom) experiment material
" The total number density on MCNP material cards ( 6.03240E-02)
- is not the same as on cell cards ( 5.93745E-02)

711
711

[eNeloNoNoNeloNoNoNoNea]

[eNeloNoNoNe]

PNNRPORANDMOR O

experiment material
experiment material

.91171E-02
-31874E-04
.67737E-06
-43251E-06
-30965E-06
-20667E-06
-59763E-05
.52447E-06
.01345E-07
.43506E-05
.08534E-05

(SO3E-003)

3.56263E-02
4_06300E-04
2.
1
9
4

81486E-04

.42528E-05
-46120E-06
-81391E-04

293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.

NN NN e No N e NoNe e Mol e el

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

(s1) Al spacer

293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6

end
end
end
end
end
end
end
end
end
end
end

Total =

end
end
end
end
end
end

Al-1100

6.

03240E-02

Total =

Total =

4.47398E-02

A-4

5.97E-02 (communication w/ Randy Hobbs 8/9/2004)

5.93745E-02



Fe-56 712 0 7_.55002E-03  293.6 end
Fe-57 712 0 1.74453E-04  293.6 end
Fe-58 712 0 2_30409E-05 293.6 end
Mo-92 712 0 2_56880E-05 293.6 end
Mo-94 712 0 1.60118E-05 293.6 end
Mo-95 712 0 2_75575E-05 293.6 end
Mo-96 712 0 2.88731E-05 293.6 end
Mo-97 712 0 1.65311E-05 293.6 end
Mo-98 712 0 4.17690E-05 293.6 end
Mo-100 712 0 1.66695E-05  293.6 end
- # 3 experiment material (NM-634) W Total = 3.38204E-02
W-186 713 0 1.02360E-03  293.6 end
0-16 713 0 2.09630E-03  293.6 end
Al-27 713 0  3.07005E-02 293.6 end
- # 4 experiment material (NM-627) W Total = 3.36267E-02
W-186 714 0 9.54300E-04 293.6 end
0-16 714 0 1.97190E-03 293.6 end
Al-27 714 0 3.07005E-02 293.6 end
" # 5 experiment material (S2) Mo/V Total = 2.32122E-02
Y 715 0 1.72431E-02 293.6 end
Mo-92 715 O 8.85814E-04 293.6 end
Mo-94 715 0 5.52142E-04 293.6 end
Mo-95 715 0O 9.50281E-04 293.6 end
Mo-96 715 0O 9.95646E-04 293.6 end
Mo-97 715 0 5.70049E-04 293.6 end
Mo-98 715 0 1.44034E-03 293.6 end
Mo-100 715 O 5.74824E-04 293.6 end
- # 6 experiment material (NM-659) Ra Total = 3.50519E-02
® No radon cross section
0-16 716 0 1.00001E-07 293.6 end
Al-27 716 0 3.50518E-02 293.6 end
- # experiment material top (T031) SST Tensile Total =
Fe-54 717 0O 3.91600E-04 293.6 end
Fe-56 717 0 5.92790E-03 293.6 end
Fe-57 717 0 1.34500E-04 293.6 end
Fe-58 717 0 1.76000E-05 293.6 end
" PTP-2 experiments
" #1 (bottom) experiment material Gr/Al Total=5.65355-2
Al-27 721 0 2.85703E-02 293.6 end
Si-28 721 0 4.25273E-04 293.6 end
Si-29 721 0 2.15334E-05 293.6 end
Si-30 721 0 1.42941E-05 293.6 end
Fe-54 721 0 5.17316E-05 293.6 end
Fe-56 721 0O 8.11345E-04 293.6 end
Fe-57 721 0 1.87472E-05 293.6 end
Fe-58 721 0 2_47604E-06  293.6 end
C-graphite 721 0 2.62709E-02 293.6 end
Mo-92 721 0 5.17768E-05 293.6 end
Mo-94 721 0 3.22733E-05 293.6 end
Mo-95 721 0 5.55449E-05 293.6 end
Mo-96 721 0 5.81965E-05 293.6 end
Mo-97 721 0 3.33200E-05 293.6 end
Mo-98 721 0 8.41896E-05 293.6 end
Mo-100 721 0 3.35991E-05 293.6 end
- #2 experiment material SiC/v Total= 4.34300-2

" The total number density on MCNP material cards ( 5.48665E-02)
- is not the same as on cell cards ( 6.00000E-02)

Al-27 722 0
Si-28 722 0
Si-29 722 0
Si-30 722 0
C-graphite 722 0
Fe-54 722 0
Fe-56 722 0
Fe-57 722 0
Fe-58 722 0
\Y 722 0
Mo-92 722 0
Mo-94 722 0

1.90817E-02
1.15348E-02
5.84056E-04
3.87703E-04
1.25065E-02
5.14027E-05
8.06187E-04
1.86280E-05
2.46030E-06
1.48368E-02
2.81564E-05
1.75504E-05

293.6 end
293.6 end
293.6 end
293.6 end
293.6 end
293.6 end
293.6 end
293.6 end
293.6 end
293.6 end
293.6 end
293.6 end

A-5

6.4716E-03



Mo-95
Mo-96
Mo-97
Mo-98
Mo-100

- #3

722 0
722 0
722 0
722 0
722 0

experiment material

Al-27 723 0
Si-28 723 0
Si-29 723 0
Si-30 723 0
Mn-55 723 0
Fe-54 723 0
Fe-56 723 0
Fe-57 723 0
Fe-58 723 0
Cu-63 723 0
Cu-65 723 0
" #4 experiment material
Al-27 724 0
Si-28 724 0
Si-29 724 0
Si-30 724 0
Fe-54 724 0
Fe-56 724 0
Fe-57 724 0
Fe-58 724 0
C-graphite 724 0
\ 724 0
Mo-92 724 0
Mo-94 724 0
Mo-95 724 0
Mo-96 724 0
Mo-97 724 0
Mo-98 724 0
Mo-100 724 0
" #5 experiment material
Al-27 725 0
Si-28 725 0
Si-29 725 0
Si-30 725 0
Fe-54 725 0
Fe-56 725 0
Fe-57 725 0
Fe-58 725 0
C-graphite 725 0
Y 725 0
Mo-92 725 0
Mo-94 725 0
Mo-95 725 0
Mo-96 725 0
Mo-97 725 0
Mo-98 725 0
Mo-100 725 0
- #6 experiment material

3.02055E-05
3.16475E-05
1.81196E-05
4.57827E-05
1.82714E-05

(s1l) Al spacer
" The total number density on MCNP material cards ( 6.03240E-02)
- is not the same as on cell cards ( 5.93745E-02)

.91171E-02
-31874E-04
.67737E-06
-43251E-06
-30965E-06
-20667E-06
-59763E-05
.52447E-06
.01345E-07
.43506E-05
.08534E-05

PNNRPORANDNOR O

Gr/v
. 75354E-02
.33941E-04
.19724E-05
.45855E-05
.14741E-05
.07307E-04
.86539E-05
.46372E-06
.62254E-02
.35332E-02
.52322E-05
.81940E-05
.85241E-05
.08405E-05
.91084E-05
.35481E-05
.93522E-05

NNNOAOBMNDERENNRPOORNAER

Gr/v
. 74621E-02
.32374E-04
-18930E-05
.45328E-05
.13221E-05
.04923E-04
.85988E-05
.45644E-06
.62644E-02
.34952E-02
.30382E-05
.30595E-05
.68981E-05
.96143E-05
.41317E-05
.62406E-05
.44176E-05

WOWUUWARNNRFROORNAER

(s1) Al

293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6

Total=5
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6

spacer

end
end
end
end
end

Al-1100

end
end
end
end
end
end
end
end
end
end
end

.89491-2
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

.89252-2
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

Al-1100

Total =

Total =

" The total number density on MCNP material cards ( 6.03240E-02)
- is not the same as on cell cards ( 5.93745E-02)

Al-27
Si-28
Si-29
Si-30
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65

" #7

726
726

~
N
(o]
[eNeNoNooloNoNoNoNeNa]

experiment material

.91171E-02
.31874E-04
.67737E-06
.43251E-06
.30965E-06
.20667E-06
.59763E-05
.52447E-06
.01345E-07
.43506E-05
.08534E-05

PNNRORANDMORO

Gr/v

293.6

Total=6

end
end
end
end
end
end
end
end
end
end
end

.03159-2

A-6
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Si
Fe
Fe
Fe
Fe

C

\Y
Mo
Mo
Mo
Mo
Mo
Mo
Mo

Al
Si
Si
Si
Fe
Fe
Fe
Fe

C
Mo
Mo
Mo
Mo
Mo
Mo
Mo

Al
Si
Si
Si

C
Fe
Fe
Fe
Fe

Y
Mo
Mo
Mo
Mo
Mo
Mo
Mo

Al
Si
Si
Si
Mn
Fe
Fe
Fe
Fe
Cu
Cu

\
Mo
Mo

-27 727 0  1.74755E-02
-28 727 0  4.32650E-04
-29 727 0  2.19070E-05
-30 727 0  1.45421E-05
-54 727 0 5.20649E-05
-56 727 0 8.16574E-04
-57 727 0 1.88680E-05
-58 727 0  2.49200E-06
-graphite 727 0  2.63554E-02

727 0 1.47856E-02
-92 727 0 5.05153E-05
-94 727 0  3.14869E-05
-95 727 0 5.41916E-05
-96 727 0 5.67786E-05
-97 727 0  3.25081E-05
-98 727 0  8.21384E-05
-100 727 0  3.27804E-05

PTP-3 experiments
#1 (bottom) experiment material

=27 731 0 2.85243E-02
-28 731 0  4.32373E-04
-29 731 0  2.18930E-05
-30 731 0 1.45328E-05
-54 731 0 5.22931E-05
-56 731 0O 8.20152E-04
-57 731 0 1.89507E-05
-58 731 0 2.50292E-06
-graphite 731 0 2.61596E-02
-92 731 0 5.29342E-05
-94 731 0  3.29947E-05
-95 731 0 5.67865E-05
-96 731 0  5.94975E-05
-97 731 0  3.40648E-05
-98 731 0 8.60715E-05
-100 731 0  3.43501E-05

#2 experiment material SiC/Vv

=27 732 0 1.92518E-02
-28 732 0 1.13958E-02
-29 732 0 5.77020E-04
-30 732 0  3.83032E-04
-graphite 732 0 1.23559E-02
-54 732 0 5.18609E-05
-56 732 0  8.13373E-04
-57 732 0 1.87940E-05
-58 732 0 2.48223E-06

732 0 1.49586E-02
-92 732 0 2.84074E-05
-94 732 0 1.77068E-05
-95 732 0 3.04748E-05
-96 732 0 3.19296E-05
-97 732 0 1.82811E-05
-98 732 0 4.61908E-05
-100 732 0 1.84342E-05

Gr/Al

293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.

[N NN NN e Mol

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

Total=5.64033-2
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

Total= 4.31828-2
The total number density on MCNP material cards ( 5.43818E-02)
is not the same as on cell cards ( 6.00000E-02)

#3 experiment material (s1) Al spacer
The total number density on MCNP material cards ( 6.03240E-02)
is not the same as on cell cards ( 5.93745E-02)

=27 733 0 5.91171E-02
-28 733 0 1.31874E-04
-29 733 0 6.67737E-06
-30 733 0 4.43251E-06
-55 733 0 7.30965E-06
-54 733 0 4.20667E-06
-56 733 0 6.59763E-05
-57 733 0 1.52447E-06
-58 733 0  2.01345E-07
-63 733 0 2.43506E-05
-65 733 0 1.08534E-05

#4 experiment material (S4) Mo/V

734 0 1.99828E-02
-92 734 0 8.86274E-04
-94 734 0 5.52429E-04

293.

[N NoNoNoON N NeNe Neo ol Nl

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

Al-1100 Total =

6

293.6

293.
293.

[N NeNeNeo e NeNe el

end
end
end
end
end
end
end
end
end
end
end

2_59550E-02
end
end
end

A-7
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Mo-95 734 0 9.50774E-04
Mo-96 734 0 9.96163E-04
Mo-97 734 0 5.70345E-04
Mo-98 734 0 1.44109E-03

0 5.75123E-04

Mo-100 734

" #5 experiment material (S4) Mo/V

\ 735 0 1.72623E-02
Mo-92 735 0  8.85814E-04
Mo-94 735 0 5.52142E-04
Mo-95 735 0  9.50281E-04
Mo-96 735 0  9.95646E-04
Mo-97 735 0  5.70049E-04
Mo-98 735 0  1.44034E-03

0  5.74824E-04

Mo-100 735

Total

293.
293.
293.
293.
293.
293.
293.

[N Ne NN NN Ne)

- #6 experiment material (s1) Al spacer
" The total number density on MCNP material cards ( 6.03240E-02)
" is not the same as on cell cards ( 5.93745E-02)

Al-27 736 0 5.91171E-02
Si-28 736 0 1.31874E-04
Si-29 736 0 6.67737E-06
Si-30 736 0 4.43251E-06
Mn-55 736 0  7.30965E-06
Fe-54 736 0 4.20667E-06
Fe-56 736 0 6.59763E-05
Fe-57 736 0  1.52447E-06
Fe-58 736 0  2.01345E-07
Cu-63 736 0  2.43506E-05
Cu-65 736 0  1.08534E-05

- #7 experiment material Gr/v
Al-27 737 0 1.74177E-02
Si-28 737 0  4.25640E-04
Si-29 737 0 2.15521E-05
Si-30 737 0  1.43065E-05
Fe-54 737 0 5.18953E-05
Fe-56 737 0 8.13913E-04
Fe-57 737 0  1.88065E-05
Fe-58 737 0O 2.48388E-06
C-graphite 737 0 2.60117E-02
\ 737 0 1.47777E-02
Mo-92 737 0 5.07082E-05
Mo-94 737 0 3.16072E-05
Mo-95 737 0 5_43985E-05
Mo-96 737 0 5.69955E-05
Mo-97 737 0 3.26323E-05
Mo-98 737 0  8.24521E-05
0  3.29056E-05

Mo-100 737

PTP-4 experiments

- #1 (bottom) experiment material
C-graphite 741 0 4.30656E-02
Al-27 741 0  3.61430E-02
Si-28 741 0 2.24386E-03
Si-29 741 0 1.13616E-04
0 7.54199E-05

Si-30 741

- #2 experiment material SiC/v

293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6

Total=5
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6

Gr/Al

293.6
293.6
293.6
293.6
293.6

Total=

end
end
end
end
end

= 2.3231
end
end
end
end
end
end
end
end

Al-1100

end
end
end
end
end
end
end
end
end
end
end

.98973-2
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

Total=8

end
end
end
end
end

4.31234-2

4E-02

Total =

.16415-2

" The total number density on MCNP material cards ( 5.42013E-02)
- is not the same as on cell cards ( 6.00000E-02)

Al-27 742 0 1.93159E-02
Si-28 742 0 1.13102E-02
Si-29 742 0 5.72679E-04
Si-30 742 0 3.80151E-04
C-graphite 742 0 1.22629E-02
Fe-54 742 0 5.20335E-05
Fe-56 742 0 8.16080E-04
Fe-57 742 0 1.88566E-05
Fe-58 742 0 2.49049E-06
\ 742 0 1.50767E-02
Mo-92 742 0 2.85019E-05
Mo-94 742 0 1.77658E-05
Mo-95 742 0 3.05762E-05

293.6

end
end
end
end
end
end
end
end
end
end
end
end
end

A-8
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Mo-96 742 0  3.20359E-05 293.6
Mo-97 742 0 1.83419E-05 293.6
Mo-98 742 0 4.63445E-05 293.6

0 1.84956E-05 293.6

Mo-100 742

end
end
end
end

" #3 experiment material (s1) Al spacer Al-1100
" The total number density on MCNP material cards ( 6.03240E-02)
- is not the same as on cell cards ( 5.93745E-02)

Al-27 743 0 5.91171E-02 293.6
Si-28 743 0 1.31874E-04 293.6
Si-29 743 0 6.67737E-06 293.6
Si-30 743 0 4.43251E-06 293.6
Mn-55 743 0 7.30965E-06  293.6
Fe-54 743 0 4.20667E-06  293.6
Fe-56 743 0 6.59763E-05 293.6
Fe-57 743 0 1.52447E-06  293.6
Fe-58 743 0 2.01345E-07 293.6
Cu-63 743 0O 2.43506E-05 293.6

0O 1.08534E-05 293.6

Cu-65 743

" #4 experiment material (S4) Mo/Al Total

Al-27 744 0 4.83627E-02 293.6
Fe-54 744 0 1.44828E-05 293.6
Fe-56 744 0 2.27145E-04  293.6
Fe-57 744 0 5.24846E-06  293.6
Fe-58 744 0 6.93193E-07 293.6
Mo-92 744 0 5.67532E-05 293.6
Mo-94 744 0 3.53752E-05 293.6
Mo-95 744 0 6.08834E-05 293.6
Mo-96 744 0 6.37900E-05 293.6
Mo-97 744 0 3.65225E-05 293.6
Mo-98 744 0 9.22812E-05 293.6

0 3.68284E-05 293.6

Mo-100 744

" #5 experiment material (S4) Mo/Al Total

Al-27 745 0 4.84500E-02 293.6
Fe-54 745 0 1.44685E-05 293.6
Fe-56 745 0 2.26921E-04 293.6
Fe-57 745 0 5.24329E-06 293.6
Fe-58 745 0 6.92510E-07 293.6
Mo-92 745 0 5.66973E-05 293.6
Mo-94 745 0 3.53403E-05 293.6
Mo-95 745 0 6.08234E-05 293.6
Mo-96 745 0 6.37272E-05 293.6
Mo-97 745 0 3.64865E-05 293.6
Mo-98 745 0 9.21903E-05 293.6

0 3.67921E-05 293.6

Mo-100 745

" #6 experiment material (s-23) Al spacer

end
end
end
end
end
end
end
end
end
end
end

Total =

=  4.89927E-02
" The total number density on MCNP material cards ( 4.37744E-02)
" is not the same as on cell cards ( 4.89927E-02)

end
end
end
end
end
end
end
end
end
end
end
end

= 4 _90794E-02
" The total number density on MCNP material cards ( 4.38951E-02)
- is not the same as on cell cards ( 4.90794E-02)

end
end
end
end
end
end
end
end
end
end
end
end

Al-1100

Total =

" The total number density on MCNP material cards ( 6.03240E-02)
- is not the same as on cell cards ( 5.93745E-02)

Al-27 746 0 5.91171E-02 293.6
Si-28 746 0 1.31874E-04 293.6
Si-29 746 0 6.67737E-06 293.6
Si-30 746 0O 4.43251E-06 293.6
Mn-55 746 0 7.30965E-06 293.6
Fe-54 746 0 4.20667E-06 293.6
Fe-56 746 0 6.59763E-05 293.6
Fe-57 746 0 1.52447E-06  293.6
Fe-58 746 0 2.01345E-07 293.6
Cu-63 746 0O 2.43506E-05 293.6
Cu-65 746 O 1.08534E-05 293.6
" #7 experiment material Gr/v Total=5.

end
end
end
end
end
end
end
end
end
end
end

98063-2

" The total number density on MCNP material cards ( 5.97922E-02)
" is not the same as on cell cards ( 5.98063E-02)

Al-27 747 0 1.75063E-02 293.6
Si-28 747 0  4.25373E-04 293.6
Si-29 747 0 2.15385E-05 293.6
Si-30 747 0 1.42975E-05 293.6
Fe-54 747 0 5.17321E-05 293.6
Fe-56 747 0 8.11353E-04 293.6
Fe-57 747 0 1.87473E-05 293.6

end
end
end
end
end
end
end

A-9
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Fe-58 747 0O 2.47606E-06 293.6 end
C-graphite 747 0 2_58227E-02 293.6 end
Y 747 (0] 1.47900E-02 293.6 end

Mo-92 747 0 5.07203E-05 293.6 end

Mo-94 747 O 3.16148E-05 293.6 end

Mo-95 747 0 5.44114E-05 293.6 end

Mo-96 747 0 5.70090E-05 293.6 end

Mo-97 747 0 3.26401E-05 293.6 end

Mo-98 747 0 8.24716E-05 293.6 end

Mo-100 747 0 3.29135E-05 293.6 end
- PTP-5 experiments
- #1 (bottom) experiment material (s-4) Al spacer Al-1100 Total = 5.93745E-02

" The total number density on MCNP material cards ( 6.03240E-02)
- is not the same as on cell cards ( 5.93745E-02)

Al-27 751 0 5.91171E-02 293.6 end
Si-28 751 0 1.31874E-04  293.6 end
Si-29 751 0 6.67737E-06 293.6 end
Si-30 751 O 4.43251E-06 293.6 end
Mn-55 751 0 7.30965E-06  293.6 end
Fe-54 751 0 4.20667E-06 293.6 end
Fe-56 751 0 6.59763E-05 293.6 end
Fe-57 751 0 1.52447E-06  293.6 end
Fe-58 751 0 2_.01345E-07 293.6 end
Cu-63 751 0 2_43506E-05 293.6 end
Cu-65 751 0 1.08534E-05 293.6 end
- #2 experiment material SiC/Vv Total= 4.32788-2

" The total number density on MCNP material cards ( 5.45761E-02)
- is not the same as on cell cards ( 6.00000E-02)

Al-27 752 0 1.91832E-02 293.6 end
Si-28 752 0 1.14549E-02 293.6 end
Si-29 752 0 5.80011E-04 293.6 end
Si-30 752 0 3.85018E-04 293.6 end
C-graphite 752 0 1.24199E-02 293.6 end
Fe-54 752 0 5.16763E-05 293.6 end
Fe-56 752 0 8.10477E-04 293.6 end
Fe-57 752 0 1.87271E-05 293.6 end
Fe-58 752 0 2.47339E-06 293.6 end
\Y 752 0 1.49028E-02 293.6 end
Mo-92 752 0 2.83062E-05 293.6 end
Mo-94 752 0O 1.76438E-05 293.6 end
Mo-95 752 0 3.03663E-05 293.6 end
Mo-96 752 0 3.18159E-05 293.6 end
Mo-97 752 0 1.82160E-05 293.6 end
Mo-98 752 0O 4.60263E-05 293.6 end
Mo-100 752 0O 1.83686E-05 293.6 end
" #3 experiment material L0o3-106 assume equale to LO3-F7, -106) Total= 4.74972-2

" The total number density on MCNP material cards ( 4.74971E-02)
" is not the same as on cell cards ( 6.00000E-02)

Al-27 753 0 5.26979E-02 293.6 end
Fe-54 753 0 1.63022E-05 293.6 end
Fe-56 753 0O 2.55680E-04 293.6 end
Fe-57 753 0 5.90780E-06 293.6 end
Fe-58 753 0 7.80275E-07 293.6 end
Mo-92 753 0O 1.04228E-03 293.6 end
Mo-94 753 0 6.49670E-04 293.6 end
Mo-95 753 0 1.11813E-03 293.6 end
Mo-96 753 0 1.17151E-03 293.6 end
Mo-97 753 0 6.70740E-04 293.6 end
Mo-98 753 0 1.69476E-03 293.6 end
Mo-100 753 0 6.76359E-04 293.6 end
" #4 experiment material (Lo3-100) Total = 7.00373E-02
Si-28 754 0O 1.34632E-02 293.6 end
Si-29 754 0 6.81699E-04 293.6 end
Si-30 754 0 4.52519E-04 293.6 end
c 754 0O 1.45951E-02 293.6 end
Al-27 754 0O 2.16858E-02 293.6 end
\Y 754 0 1.91590E-02 293.6 end
" #5 experiment material (Lo3-101) Total = 7.00373E-02
Si-28 755 0 1.34632E-02 293.6 end
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Si-29
Si-30

Al-27

- #6 experiment material

Al-27 756
Si-28 756
Si-29 756
Si-30 756
Mn-55 756
Fe-54 756
Fe-56 756
Fe-57 756
Fe-58 756
Cu-63 756
Cu-65 756

" #7 experiment material
Al-27 757
Si-28 757
Si-29 757
Si-30 757
Fe-54 757
Fe-56 757
Fe-57 757
Fe-58 757
C-graphite 757
\Y 757
Mo-92 757
Mo-94 757
Mo-95 757
Mo-96 757
Mo-97 757
Mo-98 757
757

Mo-100

Al-27
Si-28
Si-29
Si-30
Fe-54
Fe-56
Fe-57
Fe-58
C-graphite
Mo-92
Mo-94
Mo-95
Mo-96
Mo-97
Mo-98
Mo-100

PTP-6 experiments

761
761
761
761
761

Ooooo

[eNeoNoNoNoNoNoNeoNoNoNa]

[eNeloNolooNojooNoooNoNoNoNoNa]

#1 (bottom) experiment material

[eNeNoNoooNolooNooNoNoNoNoNe]

6.81699E-04
4.52519E-04
1.45951E-02
2.16858E-02
1.91590E-02

N
©
w
[N NeNe el

(s-9) Al spacer
" The total number density on MCNP material cards ( 6.03240E-02)
- is not the same as on cell cards ( 5.93745E-02)

- # 2 experiment material (SO3E-001)

" PTP1 experiment material

Al-27
c
Si-28
Si-29
Si-30
Fe-54
Fe-56
Fe-57
Fe-58
Mo-92
Mo-94
Mo-95
Mo-96
Mo-97
Mo-98
Mo-100

762
762
762
762

[eNoNoNololoNooNoNooNoNoNoNeoNa]

end
end
end
end
end

Al-1100

5.91171E-02 293.6 end
1.31874E-04 293.6 end
6.67737E-06 293.6 end
4.43251E-06 293.6 end
7.30965E-06 293.6 end
4.20667E-06 293.6 end
6.59763E-05 293.6 end
1.52447E-06 293.6 end
2.01345E-07 293.6 end
2.43506E-05 293.6 end
1.08534E-05 293.6 end
Gr/v Total=6.00335-2
1.74852E-02 293.6 end
4.32929E-04 293.6 end
2.19210E-05 293.6 end
1.45514E-05 293.6 end
5.21880E-05 293.6 end
8.18503E-04 293.6 end
1.89125E-05 293.6 end
2.49788E-06 293.6 end
2.60474E-02 293.6 end
1.48011E-02 293.6 end
5.01890E-05 293.6 end
3.12836E-05 293.6 end
5.38415E-05 293.6 end
5.64119E-05 293.6 end
3.22982E-05 293.6 end
8.16078E-05 293.6 end
3.25688E-05 293.6 end
Gr/Al Total=5.
2.84792E-02 293.6 end
4 .32005E-04 293.6 end
2.18743E-05 293.6 end
1.45204E-05 293.6 end
5.14157E-05 293.6 end
8.06391E-04 293.6 end
1.86327E-05 293.6 end
2.46092E-06 293.6 end
2.62091E-02 293.6 end
4.43864E-05 293.6 end
2.76668E-05 293.6 end
4.76167E-05 293.6 end
4 .98899E-05 293.6 end
2.85641E-05 293.6 end
7.21728E-05 293.6 end
2.88033E-05 293.6 end
sst/Al Total =
3.58373E-02 293.6 end
4 .06300E-04 293.6 end
2.81486E-04 293.6 end
1.42528E-05 293.6 end
9.46120E-06 293.6 end
4 .80004E-04 293.6 end
7.52827E-03 293.6 end
1.73950E-04 293.6 end
2.29746E-05 293.6 end
2.67268E-05 293.6 end
1.66593E-05 293.6 end
2.86719E-05 293.6 end
3.00407E-05 293.6 end
1.71996E-05 293.6 end
4 .34581E-05 293.6 end
1.73436E-05 293.6 end

Total = 5.93745E-02
63347-2
4.49341E-02
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" # 3 experiment material (SO3E-001) sst/Al Total = 3.98252E-02
" PTP1 experiment material

Al-27 763 0 3.53814E-02 293.6 end
c 763 O 4.06300E-04 293.6 end
Si-28 763 O 2.81486E-04 293.6 end
Si-29 763 0 1.42528E-05 293.6 end
Si-30 763 0 9.46120E-06 293.6 end
Fe-54 763 0 2.08219E-04 293.6 end
Fe-56 763 0 3.26566E-03 293.6 end
Fe-57 763 0 7.54572E-05 293.6 end
Fe-58 763 0 9.96604E-06 293.6 end
Mo-92 763 0 2.56732E-05 293.6 end
Mo-94 763 0 1.60025E-05 293.6 end
Mo-95 763 0 2.75416E-05 293.6 end
Mo-96 763 0 2.88564E-05 293.6 end
Mo-97 763 0 1.65215E-05 293.6 end
Mo-98 763 0 4.17449E-05 293.6 end
Mo-100 763 0 1.66599E-05 293.6 end
" #4 experiment material Gr/v Total=8.80417-2
Si-28 764 O 2.24386E-03 293.6 end
Si-29 764 0O 1.13616E-04 293.6 end
Si-30 764 0 7.54199E-05 293.6 end
C-graphite 764 0 4.30656E-02 293.6 end
Al-27 764 0 2_53001E-02 293.6 end
Y 764 0 1.72431E-02 293.6 end
- #5 experiment material Gr/v Total=8.80417
Si-28 765 0 2.24386E-03  293.6 end
Si-29 765 0 1.13616E-04  293.6 end
Si-30 765 0 7.54199E-05  293.6 end
C-graphite 765 0O 4.30656E-02 293.6 end
Al-27 765 0 2.53001E-02 293.6 end
\ 765 0 1.72431E-02 293.6 end
- #6 experiment material (s-20) Al spacer AlI-1100 Total = 5.93745E-02

" The total number density on MCNP material cards ( 6.03240E-02)
" is not the same as on cell cards ( 5.93745E-02)

Al-27 766 0 5.91171E-02 293.6 end
Si-28 766 0 1.31874E-04  293.6 end
Si-29 766 0 6.67737E-06  293.6 end
Si-30 766 O 4.43251E-06 293.6 end
Mn-55 766 0 7.30965E-06  293.6 end
Fe-54 766 0O 4.20667E-06 293.6 end
Fe-56 766 0 6.59763E-05 293.6 end
Fe-57 766 0 1.52447E-06  293.6 end
Fe-58 766 0 2_.01345E-07 293.6 end
Cu-63 766 0 2_43506E-05 293.6 end
Cu-65 766 O 1.08534E-05 293.6 end
- #7 experiment material Lo3-106 assume equale to LO3-F7, -106) Total= 4.74972-2

" The total number density on MCNP material cards ( 4.74971E-02)
- is not the same as on cell cards ( 6.02427E-02)

Al-27 767 0 5.29110E-02 293.6 end
Fe-54 767 0 1.63681E-05 293.6 end
Fe-56 767 0 2.56714E-04 293.6 end
Fe-57 767 0 5.93169E-06 293.6 end
Fe-58 767 0 7.83431E-07 293.6 end
Mo-92 767 0O 1.04650E-03 293.6 end
Mo-94 767 0 6.52298E-04 293.6 end
Mo-95 767 0 1.12266E-03 293.6 end
Mo-96 767 0 1.17625E-03 293.6 end
Mo-97 767 0O 6.73453E-04 293.6 end
Mo-98 767 0O 1.70161E-03 293.6 end
Mo-100 767 0O 6.79095E-04 293.6 end
" Region 11 ( IFE) Material Descriptions
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Aluminum Sidewalls

Aluminum fuel element sidewalls
" The number densities for this material on MCNP material cards were manually
verified for consistency with density on cell cards ( 2.70000E+00)

Al-27 20 0 5.86577E-02 293.6 end
H-1 20 0 3.46363E-04 293.6 end
Mg-24 20 0 5.29421E-04  293.6 end
Mg-25 20 0 6.70238E-05 293.6 end
Mg-26 20 0 7.37932E-05  293.6 end
Si-28 20 0 3.20972E-04  293.6 end
Si-29 20 0 1.62522E-05  293.6 end
Si-30 20 0 1.07884E-05 293.6 end
Ti-46 20 0 2.10524E-06  293.6 end
Ti-47 20 0 1.89855E-06  293.6 end
Ti-48 20 0 1.88119E-05  293.6 end
Ti-49 20 0 1.38053E-06  293.6 end
Ti-50 20 0 1.32184E-06  293.6 end
Cr-50 20 0 2.65754E-06  293.6 end
Cr-52 20 0 5.11898E-05 293.6 end
Cr-53 20 0 5.80384E-06  293.6 end
Cr-54 20 0 1.44179E-06  293.6 end
Mn-55 20 0 2.22389E-05 293.6 end
Fe-54 20 0 5.97259E-06  293.6 end
Fe-56 20 0 9.36727E-05 293.6 end
Fe-57 20 0 2.16443E-06  293.6 end
Fe-58 20 0 2.85868E-07 293.6 end
Cu-63 20 0 6.06063E-05 293.6 end
0 2.70130E-05 293.6 end

Cu-65 20

" Upper and lower Unfuelled Core Regions (50% H20-50% Al-6061) *
" Inner fuel element--lower uncontrolled region

H-1 70 0  3.35240E-02 293.6 end
0-16 70 0 1.66756E-02 293.6 end
Al-27 70 0 2.92741E-02 293.6 end
Si-28 70 0 1.60187E-04  293.6 end
Si-29 70 0 8.11094E-06 293.6 end
Si-30 70 0 5.38413E-06 293.6 end
Ti-46 70 0 1.05065E-06 293.6 end
Ti-47 70 0 9.47498E-07 293.6 end
Ti-48 70 0 9.38838E-06 293.6 end
Ti-49 70 0 6.88973E-07 293.6 end
Ti-50 70 0 6.59682E-07 293.6 end
Cr-50 70 0 1.32629E-06 293.6 end
Cr-52 70 0 2.55471E-05 293.6 end
Cr-53 70 0 2.89649E-06 293.6 end
Cr-54 70 0 7.19549E-07 293.6 end
Mn-55 70 0 1.10987E-05 293.6 end
Fe-54 70 0 2.98072E-06 293.6 end
Fe-56 70 0 4.67489E-05 293.6 end
Fe-57 70 0 1.08019E-06 293.6 end
Fe-58 70 0 1.42667E-07 293.6 end
Cu-63 70 0 3.02466E-05 293.6 end
Cu-65 70 0 1.34813E-05 293.6 end
Mg-24 70 0 2.64216E-04  293.6 end
Mg-25 70 0  3.34493E-05 293.6 end
Mg-26 70 0 3.68277E-05 293.6 end

Inner fuel element--upper uncontrolled region

H-1 71 0 3.31702E-02 293.6 end
0-16 71 0 1.64987E-02 293.6 end
Al-27 71 0 2.92741E-02 293.6 end
Si-28 71 0 1.60187E-04  293.6 end
Si-29 71 0 8.11095E-06 293.6 end
Si-30 71 0 5.38414E-06 293.6 end
Ti-46 71 0 1.05065E-06 293.6 end
Ti-47 71 0 9.47499E-07 293.6 end
Ti-48 71 0 9.38839E-06 293.6 end
Ti-49 71 0 6.88974E-07 293.6 end
Ti-50 71 0 6.59683E-07 293.6 end
Cr-50 71 0 1.32629E-06 293.6 end
Cr-52 71 0 2.55471E-05 293.6 end
Cr-53 71 0 2.89649E-06 293.6 end
Cr-54 71 0 7.19550E-07 293.6 end
Mn-55 71 0 1.10987E-05 293.6 end
Fe-54 71 0 2.98072E-06 293.6 end
Fe-56 71 0 4.67489E-05 293.6 end
Fe-57 71 0 1.08019E-06 293.6 end
Fe-58 71 0 1.42667E-07 293.6 end
Cu-63 71 0 3.02466E-05 293.6 end
Cu-65 71 0 1.34813E-05 293.6 end
Mg-24 71 0 2.64216E-04  293.6 end
Mg-25 71 0  3.34493E-05 293.6 end
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Mg-26 71 0 3.68277E-05 293.6 end

" Inner Fuel Element
" unheated region material (al+h20)/2. 6/9/95 total nd = 7.98825-2

" used in all unfuelled regions

H-1 200 0  3.35240E-02 293.6 end
0-16 200 0 1.66756E-02 293.6 end
Al-27 200 0 2.92741E-02 293.6 end
Si-28 200 0 1.60187E-04  293.6 end
Si-29 200 0 8.11095E-06 293.6 end
Si-30 200 0 5.38414E-06 293.6 end
Ti-46 200 0 1.05065E-06 293.6 end
Ti-47 200 0 9.47499E-07 293.6 end
Ti-48 200 0 9.38839E-06 293.6 end
Ti-49 200 0 6.88974E-07 293.6 end
Ti-50 200 0 6.59683E-07 293.6 end
Cr-50 200 0 1.32629E-06 293.6 end
Cr-52 200 0 2.55471E-05 293.6 end
Cr-53 200 0 2.89649E-06 293.6 end
Cr-54 200 0 7.19550E-07 293.6 end
Mn-55 200 0 1.10987E-05 293.6 end
Fe-54 200 0 2.98072E-06 293.6 end
Fe-56 200 0 4.67489E-05 293.6 end
Fe-57 200 0 1.08019E-06 293.6 end
Fe-58 200 0 1.42667E-07 293.6 end
Cu-63 200 0 3.02466E-05 293.6 end
Cu-65 200 0 1.34813E-05 293.6 end
Mg-24 200 0 2.64216E-04  293.6 end
Mg-25 200 0  3.34493E-05 293.6 end
Mg-26 200 0 3.68277E-05 293.6 end

Inner fuel element--fueled Axial region 1
- total atom density = 8.00804E-02 a/b-cm
" 8.008040E-02

H-1 211 0  3.32434E-02 293.6 end

B-10 211 0 2.04121E-05 293.6 end

B-11 211 0 8.26896E-05 293.6 end
0-16 211 0 1.71757E-02 293.6 end
Mg-24 211 0 1.05686E-04 293.6 end
Mg-25 211 0 1.33797E-05 293.6 end
Mg-26 211 0 1.47310E-05 293.6 end
Al-27 211 0  2.89993E-02 293.6 end
Si-28 211 0 1.02644E-04 293.6 end
Si-29 211 0 5.19729E-06 293.6 end
Si-30 211 0  3.45002E-06 293.6 end
Ti-46 211 0  4.20262E-07 293.6 end
Ti-47 211 0  3.79000E-07 293.6 end
Ti-48 211 0  3.75536E-06 293.6 end
Ti-49 211 0  2.75590E-07 293.6 end
Ti-50 211 0 2.63873E-07 293.6 end
Cr-50 211 0 5.30517E-07 293.6 end
Cr-52 211 0 1.02189E-05 293.6 end
Cr-53 211 0 1.15860E-06  293.6 end
Cr-54 211 0 2.87821E-07 293.6 end
Mn-55 211 0 6.57731E-06  293.6 end
Fe-54 211 0 2.42259E-06  293.6 end
Fe-56 211 0 3.79953E-05 293.6 end
Fe-57 211 0  8.77930E-07 293.6 end
Fe-58 211 0 1.15953E-07 293.6 end
Cu-63 211 0 1.92203E-05 293.6 end
Cu-65 211 0 8.56676E-06 293.6 end

U-234 211 0 2.20708E-06  293.6 end

U-235 211 0 2.05700E-04  293.6 end

U-236 211 0 8.82838E-07 293.6 end

U-238 211 0 1.19182E-05 293.6 end

- total atom density = 8.00839E-02 a/b-cm
" 8.008390E-02

H-1 212 0 3.32434E-02 293.6 end
B-10 212 0 1.77513E-05 293.6 end
B-11 212 0 7.19107E-05 293.6 end
0-16 212 0 1.73053E-02 293.6 end
Mg-24 212 0 1.05686E-04 293.6 end
Mg-25 212 0 1.33797E-05 293.6 end
Mg-26 212 0 1.47310E-05 293.6 end
Al-27 212 0 2.88388E-02 293.6 end
Si-28 212 0 1.02285E-04 293.6 end
Si-29 212 0 5.17912E-06 293.6 end
Si-30 212 0 3.43796E-06 293.6 end
Ti-46 212 0 4.20262E-07 293.6 end
Ti-47 212 0 3.79000E-07 293.6 end
Ti-48 212 0 3.75536E-06 293.6 end
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Ti-49 212
Ti-50 212
Cr-50 212
Cr-52 212
Cr-53 212
Cr-54 212
Mn-55 212
Fe-54 212
Fe-56 212
Fe-57 212
Fe-58 212
Cu-63 212
Cu-65 212
U-234 212
U-235 212
U-236 212
U-238 212
- total atom density
* 8.008800E-02
H-1 213
B-10 213
B-11 213
0-16 213
Mg-24 213
Mg-25 213
Mg-26 213
Al-27 213
Si-28 213
Si-29 213
Si-30 213
Ti-46 213
Ti-47 213
Ti-48 213
Ti-49 213
Ti-50 213
Cr-50 213
Cr-52 213
Cr-53 213
Cr-54 213
Mn-55 213
Fe-54 213
Fe-56 213
Fe-57 213
Fe-58 213
Cu-63 213
Cu-65 213
U-234 213
U-235 213
U-236 213
U-238 213
" total atom density
" 8.009370E-02
H-1 214
B-10 214
B-11 214
0-16 214
Mg-24 214
Mg-25 214
Mg-26 214
Al-27 214
Si-28 214
Si-29 214
Si-30 214
Ti-46 214
Ti-47 214
Ti-48 214
Ti-49 214
Ti-50 214
Cr-50 214
Cr-52 214
Cr-53 214
Cr-54 214
Mn-55 214
Fe-54 214
Fe-56 214
Fe-57 214
Fe-58 214
Cu-63 214
Cu-65 214
U-234 214
U-235 214

[eNeloNolooNoNoNooooNoNoNoNoNa]

[eNeNoNoNoloNoNoNooNoNolooNolooN oo olololoNolooNoNoNoNoNe]

[eNeoloNololoNojoloNoololooNolooN oo oNol o oo oo oNoNa]

ITRPRPNNORFROWNONRFRRONN

IRPRPWWORRFRPOWNONRPRPUONMNNWOWWOWAMWOORNRRPRPRPOR®

WARORRPOWNONRPRPUONMNWWOWRAMWARNRRERPRERRERAR®

_75590E-07 293.6
.63873E-07 293.6
_30517E-07 293.6
_02189E-05 293.6
_15860E-06  293.6
_87821E-07 293.6
.55746E-06  293.6
.41117E-06  293.6
.78162E-05 293.6
.73792E-07 293.6
.15406E-07 293.6
.91542E-05 293.6
.53729E-06  293.6
.69313E-06  293.6
.51000E-04  293.6
.07726E-06 293.6
.45429E-05 293.6
8.00880E-02 a/b-cm
.32435E-02 293.6
_46911E-05 293.6
_95139E-05 293.6
_74543E-02 293.6
_.05686E-04  293.6
.33797E-05 293.6
_47310E-05 293.6
.86541E-02 293.6
.01874E-04  293.6
_15831E-06 293.6
_42415E-06 293.6
.20263E-07 293.6
.79001E-07 293.6
.75537E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30518E-07 293.6
.02189E-05 293.6
.15860E-06 293.6
.87821E-07 293.6
.53464E-06 293.6
.39803E-06 293.6
.76103E-05 293.6
.69031E-07 293.6
.14778E-07 293.6
_90782E-05 293.6
_50342E-06 293.6
_25215E-06 293.6
_03100E-04  293.6
-30087E-06 293.6
_75616E-05 293.6
8.00937E-02 a/b-cm
_32434E-02 293.6
_03798E-05 293.6
.20486E-05 293.6
_76644E-02 293.6
.05686E-04  293.6
.33797E-05 293.6
.47310E-05 293.6
.83940E-02 293.6
.01293E-04  293.6
.12887E-06 293.6
.40461E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
. 75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06 293.6
_87821E-07 293.6
_50246E-06 293.6
_37952E-06 293.6
_73198E-05 293.6
_62321E-07 293.6
_13891E-07 293.6
_89710E-05 293.6
_45562E-06 293.6
_03970E-06 293.6
_76500E-04  293.6

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
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U-236
U-238

*  8.009930E-02
H-1
B-10
B-11
0-16

Mg-24

Mg-25

Mg-26

Al-27

Si-28

Si-29

Si-30

Ti-46

Ti-47

Ti-48

Ti-49

Ti-50

Cr-50

Cr-52

Cr-53

Cr-54

Mn-55

Fe-54

Fe-56

Fe-57

Fe-58

Cu-63

Cu-65
U-234
U-235
U-236
U-238

" 8.009980E-02
H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
" 8.009680E-02
H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30

214
214

215
215
215
215
215
215
215
215
215
215
215
215
215
215
215
215
215
215
215
215
215
215
215
215
215
215
215
215
215
215
215

216
216
216
216
216
216
216

0
0

total atom density

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
i

total atom density

[eNeNoNoNoloNoNoNoooNoloooloooNooNoNoN ol oNoNooNoNoNoNo}

total atom density

[eNeoNoNooloNoNoloNoNa)

NP

ITNFPBARMORRFRPOWNONRFRFRFRPUONNOWOMNWARNRPRPRERPEPNO®

ITNRPBRARMORRFRPOWNONRRUONNWWRARWARNRRERPRPEPNO®

WORNRRPRPRONW

_61589E-06 293.6
_18144E-05 293.6
8.00993E-02 a/b-cm
.32434E-02 293.6
_18010E-06 293.6
_50356E-05 293.6
. 78689E-02 293.6
.05686E-04  293.6
.33797E-05 293.6
.47310E-05 293.6
.81406E-02 293.6
.00727E-04  293.6
.10026E-06 293.6
.38560E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
. 75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30518E-07 293.6
-02189E-05 293.6
_15860E-06 293.6
_87821E-07 293.6
_47114E-06 293.6
_36149E-06 293.6
_70370E-05 293.6
_55788E-07 293.6
_13028E-07 293.6
_88666E-05 293.6
_40911E-06 293.6
.80687E-06 293.6
.48000E-04  293.6
.92276E-06 293.6
.59571E-05 293.6
8.00998E-02 a/b-cm
.32434E-02 293.6
.79830E-06 293.6
.34889E-05 293.6
.78875E-02  293.6
.05686E-04  293.6
.33797E-05 293.6
.47310E-05 293.6
.81176E-02  293.6
_.00676E-04  293.6
_09768E-06  293.6
_38390E-06  293.6
.20262E-07 293.6
_79000E-07 293.6
_75536E-06  293.6
_75590E-07 293.6
.63873E-07 293.6
_30517E-07 293.6
_02189E-05 293.6
_15860E-06  293.6
.87821E-07 293.6
.46828E-06  293.6
.35985E-06  293.6
.70113E-05 293.6
.55193E-07 293.6
.12950E-07 293.6
.88571E-05 293.6
.40487E-06  293.6
.87661E-06  293.6
.54500E-04  293.6
-95066E-06 293.6
.63337E-05 293.6
8.00968E-02 a/b-cm
_32434E-02 293.6
_99507E-06 293.6
_23880E-05 293.6
_77805E-02 293.6
_05686E-04  293.6
_33797E-05 293.6
_47310E-05 293.6
_82501E-02 293.6
_00972E-04  293.6
_11262E-06 293.6
-39382E-06 293.6

end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
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Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
" 8.009330E-02
H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58

" 8.008040E-02
H-1
B-10
B-11
0-16

Mg-24

Mg-25

Mg-26

Al-27

Si-28

Si-29

Si-30

Ti-46

Ti-47

Ti-48

Ti-49

Ti-50

Cr-50

Cr-52

Cr-53

Cr-54

Mn-55

Fe-54

Fe-56

Fe-57

217

218
218
218
218
218
218
218
218
218
218
218
218
218
218
218
218
218
218
218
218
218
218

221
221
221
221
221
221
221
221
221
221
221
221

[eNeloNoojoNooNoooNoloNooNoNoNoNoNa]

total atom density

[eNeNoNeoolooNoloNooNoloNoNolooN oo oNol o ooNoloNoNoNoNoNe]

[eNeoloNoNolojolooooNolooNolooNoNoNoNoNoNoNa}

IHNPARORFRPOWNONRERPRPONNDWWDN

NRPWWORROWNONRFRPRUONNWWORAMWOORNRPRRPREARW

total atom density =

QWNONRFPFRUONNWWRAMWARNRERRRERREONW

.20262E-07
_79000E-07
_75536E-06
_75590E-07
.63873E-07
_30517E-07
-02189E-05
-15860E-06
.87821E-07
.48467E-06
-36928E-06
.71592E-05
.58611E-07
.13401E-07
-89118E-05
-42923E-06
.47532E-06
-17100E-04
.79014E-06
_41667E-05

8.00933E-02 a/b-cm

.32434E-02
.06559E-05
.31670E-05
. 76509E-02
.05686E-04
.33797E-05
.47310E-05
.84107E-02
.01330E-04
.13079E-06
.40588E-06
.20262E-07
.79000E-07
. 75536E-06
. 75590E-07
.63873E-07
.30517E-07
.02189E-05
.15860E-06
.87821E-07
.50452E-06
.38070E-06
. 73384E-05
.62751E-07
.13948E-07
.89779E-05
.45870E-06
-98927E-06
.71800E-04
.59572E-06
.15420E-05

.32434E-02
.04121E-05
.26896E-05
.71757E-02
.05686E-04
.33797E-05
.47310E-05
.89993E-02
.02644E-04
.19729E-06
.45002E-06
.20262E-07
.79000E-07
. 75536E-06
. 75590E-07
.63873E-07
.30517E-07
.02189E-05
.15860E-06
.87821E-07
.57731E-06
.42259E-06
.79953E-05
.77930E-07

293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.

293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.

293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.

[oNoNoNoNoNoNoNoNoNoNoNoNoN N N No NN N Ne N e oo NN e Nep)

[N NoNoNoNoNoNoNoNoNoNoNoN NN No oo N Ne e le Nel

[oNoNoNoNoNoNo N Ne e N NeoNeoNe le Ne el

6
6
6

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

Inner fuel element--fueled Axial region 2
8.00804E-02 a/b-cm

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
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Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
" 8.008390E-02
H-1

B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

" 8.008800E-02
H-1

B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

*  8.009370E-02
H-1
B-10
B-11
0-16
Mg-24
Mg-25

222
222
222
222
222
222
222
222
222
222
222
222
222
222
222
222
222
222
222
222
222
222
222
222
222
222
222
222
222
222
222

223
223

[cNoNoNoNoNoNa]

total atom density

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
i

total atom density

[eNeNoNeoooNoNoNooNoNoloNoNolooNoNoloNoNoNoNoNooNoNoNoNoNo}

total atom density

Oo0ooooo

P ONNOORRF

ITEPRPNNORFRPOWNONRRUONNWWOWRAMWARNRRERPRPEPNR®

IPRPOWWORFPOWNONRFRPRPUONNWOWWRARWARNRRPRPPRPOR®

RPRRPARP®

-15953E-07 293.6
-92203E-05 293.6
.56676E-06 293.6
.20708E-06 293.6
.05700E-04 293.6
.82838E-07 293.6
-19182E-05 293.6
8.00839E-02 asb-cm
.32434E-02 293.6
.77513E-05 293.6
-19107E-05 293.6
.73053E-02 293.6
.05686E-04 293.6
.33797E-05 293.6
.47310E-05 293.6
.88388E-02 293.6
.02285E-04 293.6
.17912E-06 293.6
.43796E-06 293.6
.20262E-07 293.6
. 79000E-07 293.6
. 75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
-02189E-05 293.6
.15860E-06 293.6
.87821E-07 293.6
.55746E-06 293.6
.41117E-06 293.6
.78162E-05 293.6
.73792E-07 293.6
.15406E-07 293.6
-91542E-05 293.6
.53729E-06 293.6
.69313E-06 293.6
-51000E-04 293.6
.07726E-06 293.6
.45429E-05 293.6
8.00880E-02 asb-cm
.32435E-02 293.6
.46911E-05 293.6
-95139E-05 293.6
.74543E-02 293.6
.05686E-04 293.6
.33797E-05 293.6
.47310E-05 293.6
.86541E-02 293.6
.01874E-04 293.6
-15831E-06 293.6
.42415E-06 293.6
.20263E-07 293.6
.79001E-07 293.6
.75537E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30518E-07 293.6
.02189E-05 293.6
.15860E-06 293.6
.87821E-07 293.6
.53464E-06 293.6
-39803E-06 293.6
.76103E-05 293.6
.69031E-07 293.6
.14778E-07 293.6
-90782E-05 293.6
-50342E-06 293.6
.25215E-06 293.6
-03100E-04 293.6
-30087E-06 293.6
.75616E-05 293.6
8.00937E-02 a/b-cm
.32434E-02 293.6
.03798E-05 293.6
.20486E-05 293.6
.76644E-02 293.6
.05686E-04 293.6
.33797E-05 293.6

end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
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Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
"  8.009930E-02
H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56

® 8.009980E-02
H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55

224

225
225
225
225
225
225
225
225
225
225
225
225
225
225
225
225
225

226
226
226
226
226
226
226
226
226

[eNeloNooNoNoNoNooNoNoloNoNoloNoNoNoNoNoNoNoNoNe]

total atom density

[eNeNololoNoNoleoNooooloooloooNolooN oo ol oo oNoNoNoNa)

total atom density

[cNeloNojolooooooNolooNooNoNoNoNoNa)

IHNPWOWRORFPOWNONRFRPRFRPUONMNNWOWWRAWOAORNE

ITNRPARMORRFRPOWNONRFRRFRONNWOWOMNWARNRPRPRERPENO®

ONRFRPRUONNWOWWRAMWAORNRPRERENOW

_47310E-05 293.6
_83940E-02 293.6
_01293E-04  293.6
.12887E-06  293.6
_40461E-06  293.6
.20262E-07 293.6
_79000E-07 293.6
.75536E-06  293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06  293.6
.87821E-07 293.6
.50246E-06  293.6
.37952E-06  293.6
.73198E-05 293.6
.62321E-07 293.6
.13891E-07 293.6
_89710E-05 293.6
_45562E-06  293.6
_03970E-06  293.6
_76500E-04  293.6
_61589E-06 293.6
.18144E-05 293.6
8.00993E-02 a/b-cm
_32434E-02 293.6
_18010E-06 293.6
_50356E-05 293.6
_78689E-02 293.6
.05686E-04  293.6
.33797E-05 293.6
.47310E-05 293.6
.81406E-02 293.6
.00727E-04  293.6
.10026E-06 293.6
.38560E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
. 75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30518E-07 293.6
_02189E-05 293.6
_15860E-06 293.6
_87821E-07 293.6
_47114E-06  293.6
_36149E-06  293.6
_70370E-05 293.6
_55788E-07 293.6
.13028E-07 293.6
_88666E-05 293.6
_40911E-06  293.6
_80687E-06  293.6
_48000E-04  293.6
.92276E-06 293.6
.59571E-05 293.6
8.00998E-02 a/b-cm
.32434E-02 293.6
.79830E-06 293.6
.34889E-05 293.6
.78875E-02 293.6
.05686E-04  293.6
.33797E-05 293.6
.47310E-05 293.6
.81176E-02 293.6
.00676E-04  293.6
.09768E-06 293.6
.38390E-06 293.6
.20262E-07 293.6
_79000E-07 293.6
_75536E-06 293.6
_75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
_02189E-05 293.6
_15860E-06 293.6
_87821E-07 293.6
_46828E-06 293.6

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
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Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

total atom density

" 8.009680E-02

H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

227
227
227
227
227
227
227
227
227
227
227
227
227
227
227
227
227
227
227
227
227
227
227
227
227
227
227
227
227
227
227

total atom density

" 8.009330E-02

H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

0 2_.35985E-06 293.6
0 3.70113E-05 293.6
0 8.55193E-07 293.6
0 1.12950E-07 293.6
0 1.88571E-05 293.6
O 8.40487E-06 293.6
0 4.87661E-06 293.6
O 4.54500E-04 293.6
0 1.95066E-06 293.6
0 2.63337E-05 293.6
= 8.00968E-02 a/b-cm
0  3.32434E-02 293.6
0 7.99507E-06 293.6
0O  3.23880E-05 293.6
0 1.77805E-02 293.6
0 1.05686E-04  293.6
0 1.33797E-05 293.6
0 1.47310E-05 293.6
0 2.82501E-02 293.6
0 1.00972E-04  293.6
0 5.11262E-06 293.6
0  3.39382E-06 293.6
0 4.20262E-07 293.6
0  3.79000E-07 293.6
0 3.75536E-06 293.6
0  2.75590E-07 293.6
0 2.63873E-07 293.6
0 5.30517E-07 293.6
0 1.02189E-05 293.6
0 1.15860E-06 293.6
0 2.87821E-07 293.6
0O 6.48467E-06 293.6
0 2.36928E-06 293.6
0  3.71592E-05 293.6
0 8.58611E-07 293.6
0 1.13401E-07 293.6
0 1.89118E-05 293.6
0  8.42923E-06 293.6
0 4.47532E-06 293.6
0O 4.17100E-04 293.6
0 1.79014E-06 293.6
0 2.41667E-05 293.6
i = 8.00933E-02 a/b-cm
0 3.32434E-02 293.6
0 1.06559E-05 293.6
0 4.31670E-05 293.6
0 1.76509E-02 293.6
0 1.05686E-04  293.6
0 1.33797E-05 293.6
0 1.47310E-05 293.6
0 2.84107E-02 293.6
0 1.01330E-04  293.6
0 5.13079E-06  293.6
O 3.40588E-06 293.6
0 4.20262E-07 293.6
0 3.79000E-07 293.6
0 3.75536E-06 293.6
0 2_.75590E-07 293.6
0 2.63873E-07 293.6
0 5.30517E-07 293.6
0 1.02189E-05 293.6
0 1.15860E-06 293.6
0 2.87821E-07 293.6
0 6.50452E-06 293.6
0 2.38070E-06 293.6
0O 3.73384E-05 293.6
0 8.62751E-07 293.6
0 1.13948E-07 293.6
0 1.89779E-05 293.6
0O 8.45870E-06 293.6
0  3.98927E-06 293.6
0O 3.71800E-04 293.6
0 1.59572E-06 293.6
0 2_.15420E-05 293.6

end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

Inner fuel element--fueled Axial region 3

total atom density =

" 8.008040E-02

H-1

231

0 3.32434E-02

8_.00804E-02 a/b-cm

293.6

end
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B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
* 8.008390E-02
H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
" 8.008800E-02
H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50

231

232
232
232
232
232
232
232
232
232
232
232
232

233
233
233
233

[eNeNoNeooloNooNoNooNoloNoNoloNoNoNooNoNoNoNoNooNoNoNoNa)

total atom density

[eNeNoNoNoloNoNeolooloooooNoooloNooN oo o oo oNoNoNoNa}

total atom density

[cNeoNoNooloNooNoNoloNoNoNoNeoNa]

HFPONNORRFRPOWNONRFRPRFRPONMNWOWWORMWARNRRERPRERRPRPON

IEPRPNNORRPOWNONRPRPUONNOWRAWAORNRRPRPRERPNR®

NNWWAWOAORNRRPRPRPORP®

_04121E-05 293.6
_26896E-05 293.6
_71757E-02 293.6
_05686E-04  293.6
_33797E-05 293.6
_47310E-05 293.6
_89993E-02 293.6
.02644E-04  293.6
.19729E-06 293.6
.45002E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
. 75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06 293.6
.87821E-07 293.6
_57731E-06 293.6
_42259E-06 293.6
_79953E-05 293.6
_77930E-07 293.6
_15953E-07 293.6
_92203E-05 293.6
_56676E-06 293.6
.20708E-06 293.6
_05700E-04  293.6
.82838E-07 293.6
-19182E-05 293.6
8.00839E-02 a/b-cm
.32434E-02 293.6
.77513E-05 293.6
.19107E-05 293.6
.73053E-02 293.6
.05686E-04  293.6
.33797E-05 293.6
.47310E-05 293.6
.88388E-02 293.6
.02285E-04  293.6
.17912E-06 293.6
.43796E-06 293.6
.20262E-07 293.6
_79000E-07 293.6
_75536E-06 293.6
_75590E-07 293.6
.63873E-07 293.6
-30517E-07 293.6
_02189E-05 293.6
_15860E-06  293.6
_87821E-07 293.6
_55746E-06  293.6
_41117E-06  293.6
_78162E-05 293.6
_73792E-07 293.6
.15406E-07 293.6
.91542E-05 293.6
.53729E-06  293.6
.69313E-06  293.6
.51000E-04  293.6
.07726E-06 293.6
.45429E-05 293.6
8.00880E-02 a/b-cm
.32435E-02 293.6
.46911E-05 293.6
-95139E-05 293.6
.74543E-02 293.6
_05686E-04  293.6
.33797E-05 293.6
_47310E-05 293.6
.86541E-02 293.6
.01874E-04  293.6
_15831E-06 293.6
_42415E-06 293.6
.20263E-07 293.6
_79001E-07 293.6
_75537E-06 293.6
_75590E-07 293.6
.63873E-07 293.6

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
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Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
* 8.009370E-02
H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54

"  8.009930E-02
H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234
234

[eNeNoNoNoloNoNoNololoNoloNoNa]

total atom density

[eNeloNoooNooNoooNolooNolooNoNoloNolooNoNoloNoNoNoNoNa}

total atom density

[eNeNoNoNoloNoolooololooNolooN oo oNoNooNo oo oNoNoNoNe]

ITPPRPOWORFRPOWNONRELO

ITNFPWORMORPFRPOWNONRPRPUONNWWORMNWORNRRPREPRPARP®

NFPAROFRRFRPOWNONRFRFRFRPOONNWOWWOMNWARNRPRPRERPREPNO®

_30518E-07 293.6
_02189E-05 293.6
_15860E-06  293.6
_87821E-07 293.6
_53464E-06  293.6
_39803E-06  293.6
_76103E-05 293.6
.69031E-07 293.6
.14778E-07 293.6
.90782E-05 293.6
.50342E-06  293.6
.25215E-06 293.6
.03100E-04  293.6
.30087E-06 293.6
.75616E-05 293.6
8.00937E-02 a/b-cm
.32434E-02 293.6
.03798E-05 293.6
.20486E-05 293.6
_76644E-02 293.6
_.05686E-04  293.6
_33797E-05 293.6
_47310E-05 293.6
.83940E-02 293.6
_.01293E-04 293.6
.12887E-06 293.6
_40461E-06 293.6
.20262E-07 293.6
_79000E-07 293.6
_75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06 293.6
.87821E-07 293.6
.50246E-06 293.6
.37952E-06 293.6
.73198E-05 293.6
.62321E-07 293.6
.13891E-07 293.6
.89710E-05 293.6
.45562E-06 293.6
.03970E-06 293.6
_76500E-04  293.6
_61589E-06 293.6
_18144E-05 293.6
8.00993E-02 a/b-cm
_32434E-02 293.6
_18010E-06 293.6
_50356E-05 293.6
_78689E-02 293.6
_05686E-04  293.6
_33797E-05 293.6
.47310E-05 293.6
.81406E-02 293.6
.00727E-04  293.6
.10026E-06 293.6
.38560E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
. 75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30518E-07 293.6
.02189E-05 293.6
.15860E-06 293.6
_87821E-07 293.6
_47114E-06 293.6
-36149E-06 293.6
_70370E-05 293.6
_55788E-07 293.6
-13028E-07 293.6
_88666E-05 293.6
_40911E-06 293.6
_80687E-06 293.6
_48000E-04  293.6
.92276E-06 293.6
_59571E-05 293.6

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
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" 8.009980E-02
H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

" 8.009680E-02
H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
* 8.009330E-02
H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47

236
236
236

237
237
237
237
237
237
237
237
237

[eNeNolooNololoNoooooooloooNoloNoNoNoNoNoNoN o oNoNoNa)

total atom density

[eNeNoNoNoloNoNoNolooooooNoooNooNoloNooNoNooNoNoNoNo}

total atom density

[eNeloNoNolooNoloNooNoNa)

total atom density =

ITNFPARMORRFRPOWNONRFRROONNWOWOMNWARNRRPRERPREPNO®

INFPARMORFPOWNONRPRUONNWWRMWAORNRPREPRPPON®

WRAWUORNRPRPEPRAR®

8.00998E-02 a/b-cm

.32434E-02
.79830E-06
.34889E-05
.78875E-02
.05686E-04
.33797E-05
.47310E-05
.81176E-02
-00676E-04
.09768E-06
.38390E-06
.20262E-07
.79000E-07
. 75536E-06
. 75590E-07
.63873E-07
.30517E-07
.02189E-05
.15860E-06
.87821E-07
.46828E-06
.35985E-06
.70113E-05
.55193E-07
.12950E-07
.88571E-05
.40487E-06
.87661E-06
.54500E-04
-95066E-06
.63337E-05

8.00968E-02 a/b-cm

.32434E-02
-99507E-06
.23880E-05
. 77805E-02
.05686E-04
.33797E-05
.47310E-05
.82501E-02
.00972E-04
.11262E-06
-39382E-06
.20262E-07
.79000E-07
. 75536E-06
. 75590E-07
.63873E-07
.30517E-07
.02189E-05
.15860E-06
.87821E-07
.48467E-06
-36928E-06
.71592E-05
.58611E-07
.13401E-07
-89118E-05
-42923E-06
-47532E-06
-17100E-04
.79014E-06
.41667E-05

.32434E-02
.06559E-05
.31670E-05
. 76509E-02
.05686E-04
.33797E-05
.47310E-05
.84107E-02
.01330E-04
.13079E-06
.40588E-06
.20262E-07
.79000E-07

293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
8.00933E-02 a/b-cm

293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.

[N NoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNeo e oo N Neole e el

[oNoNoNoNoNoNoNoNoNoNoNoNoN NN NN N N Ne oo N Mol oo Nepl

6
6
6

[N NN NN N NN Ne Ne e el

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
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Ti-48

Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

" 8.008040E-02
H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58

" 8.008390E-02
H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63

241
241
241
241
241
241
241
241
241
241
241
241
241
241
241
241
241
241
241
241
241

242
242
242
242
242
242
242
242
242
242
242
242
242
242

[eNeNoNoNololoNoNooNoNoloNoNoNoNoNa)

[eNeNoNeoojoNoNoloNooNoloNoNolooN oo oNo o oloNoloNoNoNoNoNe]

total atom density

[ejeNoNoololooloNojololooNoloNoN oo oNoN o oNoNoNa]

NFPWWORRFPOWNONRERRLRUONNW

total atom density =

HPONNORRPOWNONRRPUONNWWOWRAMWOARNRRPRERRON®

PROWNONRPRPUONNWOWORMWOAORNRREPRPREPNR®

. 75536E-06
. 75590E-07
.63873E-07
.30517E-07
.02189E-05
.15860E-06
.87821E-07
-50452E-06
-38070E-06
.73384E-05
.62751E-07
.13948E-07
-89779E-05
-45870E-06
-98927E-06
.71800E-04
.59572E-06
.15420E-05

[N NN oNoNoN NN N NN NeNe el

.32434E-02 293.6
_04121E-05 293.6
_26896E-05 293.6
_71757E-02 293.6
_05686E-04  293.6
_33797E-05 293.6
_47310E-05 293.6
_89993E-02 293.6
.02644E-04  293.6
.19729E-06 293.6
.45002E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
. 75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06 293.6
.87821E-07 293.6
.57731E-06 293.6
.42259E-06 293.6
_79953E-05 293.6
_77930E-07 293.6
_15953E-07 293.6
.92203E-05 293.6
_56676E-06  293.6
_20708E-06  293.6
_05700E-04  293.6
.82838E-07 293.6
_19182E-05 293.6
8.00839E-02 a/b-cm
.32434E-02 293.6
.77513E-05 293.6
.19107E-05 293.6
.73053E-02 293.6
.05686E-04  293.6
.33797E-05 293.6
.47310E-05 293.6
.88388E-02 293.6
.02285E-04  293.6
.17912E-06 293.6
.43796E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
. 75536E-06 293.6
_75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06 293.6
.87821E-07 293.6
_55746E-06 293.6
_41117E-06 293.6
_78162E-05 293.6
_73792E-07 293.6
.15406E-07 293.6
_91542E-05 293.6

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

Inner fuel element--fueled Axial region 4
8.00804E-02 a/b-cm

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
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Cu-65
U-234
U-235
U-236
U-238

" 8.008800E-02
H-1
B-10
B-11
0-16

Mg-24

Mg-25

Mg-26

Al-27

Si-28

Si-29

Si-30

Ti-46

Ti-47

Ti-48

Ti-49

Ti-50

Cr-50

Cr-52

Cr-53

Cr-54

Mn-55

Fe-54

Fe-56

Fe-57

Fe-58

Cu-63

Cu-65
U-234
U-235
U-236
U-238

* 8.009370E-02
H-1

B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

*  8.009930E-02
H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27

243
243
243
243
243
243
243
243
243
243
243
243
243
243
243
243
243
243
243
243
243
243
243
243
243
243
243
243
243
243
243

244
244
244

oOoooo

total atom density

[eNeNoNoNooNoloooooloooloooloNooN oo o oo oNoNoNoNa}

total atom density

[eNeNeoNeoNoNoNoNoNoooNoloNoNolofooNoloNoNoNoNoNoNoloNoNoNoNo}

total atom density

[eNeoNoNoRoNoNoNa]

P EFENN O

I RPRPOWORFRPOWNONRRERUONNWWOWPMNWARNRRPRPRPJOR®

ITNPFPWRORPRRPOWNONRPRPUNNWWONWOORNRRPRPRPARP®

NFRRFPFPNOW

.53729E-06 293.6
.69313E-06 293.6
-51000E-04 293.6
.07726E-06 293.6
.45429E-05 293.6
8.00880E-02 a/b-cm
.32435E-02 293.6
.46911E-05 293.6
-95139E-05 293.6
.74543E-02 293.6
.05686E-04 293.6
.33797E-05 293.6
.47310E-05 293.6
.86541E-02 293.6
.01874E-04 293.6
.15831E-06 293.6
.42415E-06 293.6
.20263E-07 293.6
.79001E-07 293.6
.75537E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30518E-07 293.6
.02189E-05 293.6
-15860E-06 293.6
.87821E-07 293.6
.53464E-06 293.6
-39803E-06 293.6
.76103E-05 293.6
.69031E-07 293.6
.14778E-07 293.6
-90782E-05 293.6
.50342E-06 293.6
.25215E-06 293.6
.03100E-04 293.6
.30087E-06 293.6
.75616E-05 293.6
8.00937E-02 a/b-cm
.32434E-02 293.6
.03798E-05 293.6
.20486E-05 293.6
.76644E-02 293.6
.05686E-04  293.6
.33797E-05 293.6
.47310E-05 293.6
-83940E-02 293.6
-01293E-04 293.6
-12887E-06 293.6
-40461E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
.75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06 293.6
.87821E-07 293.6
-50246E-06 293.6
.37952E-06 293.6
.73198E-05 293.6
.62321E-07 293.6
-13891E-07 293.6
.89710E-05 293.6
.45562E-06 293.6
.03970E-06 293.6
. 76500E-04 293.6
.61589E-06 293.6
-18144E-05 293.6
8.00993E-02 a/b-cm
.32434E-02 293.6
-18010E-06 293.6
-50356E-05 293.6
. 78689E-02 293.6
.05686E-04 293.6
.33797E-05 293.6
.47310E-05 293.6
.81406E-02 293.6

end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
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Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
" 8.009980E-02
H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58

" 8.009680E-02
H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56

245

246
246
246
246
246
246
246
246
246
246
246
246
246
246
246
246
246
246
246

247
247
247
247
247
247
247
247
247
247

[ejeloNooNoloNoNooNoNoloNoNoleoooNoNoNoNoNa]

total atom density

[eNeNoNooloNoNoNoooolooNolooN oo oNoN o oNol oo oNoNoNoNe]

total atom density

[eNeloNojoloNoolooloNolooNolooNoNoNoNoNoNa)

ITNRPARMORRFRPOWNONRFRFRFRPOONNWOWOMNWARNRRERPRERPENO® INPFPARMORFPOWNONRPRFRPUONNWWAWOOR

WNONRPRPUONNOWMWARNRRPRPRPON®

_.00727E-04  293.6
_.10026E-06  293.6
_38560E-06  293.6
.20262E-07 293.6
_79000E-07 293.6
_75536E-06  293.6
_75590E-07 293.6
.63873E-07 293.6
.30518E-07 293.6
.02189E-05 293.6
.15860E-06  293.6
.87821E-07 293.6
_47114E-06  293.6
.36149E-06  293.6
.70370E-05 293.6
.55788E-07 293.6
.13028E-07 293.6
.88666E-05 293.6
.40911E-06  293.6
.80687E-06  293.6
_48000E-04  293.6
_92276E-06 293.6
_59571E-05 293.6
8.00998E-02 a/b-cm
_32434E-02 293.6
_79830E-06 293.6
_34889E-05 293.6
_78875E-02 293.6
_05686E-04  293.6
_33797E-05 293.6
.47310E-05 293.6
.81176E-02 293.6
.00676E-04  293.6
.09768E-06 293.6
.38390E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
. 75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06 293.6
_87821E-07 293.6
_46828E-06 293.6
-35985E-06 293.6
_70113E-05 293.6
_55193E-07 293.6
_12950E-07 293.6
_88571E-05 293.6
_40487E-06  293.6
_87661E-06  293.6
_54500E-04  293.6
_95066E-06 293.6
_63337E-05 293.6
8.00968E-02 a/b-cm
.32434E-02 293.6
-99507E-06 293.6
.23880E-05 293.6
. 77805E-02 293.6
.05686E-04  293.6
.33797E-05 293.6
.47310E-05 293.6
.82501E-02 293.6
.00972E-04  293.6
.11262E-06 293.6
.39382E-06 293.6
.20262E-07 293.6
_79000E-07 293.6
_75536E-06 293.6
_75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
_02189E-05 293.6
_15860E-06 293.6
_87821E-07 293.6
_48467E-06 293.6
.36928E-06 293.6
_71592E-05 293.6

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
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Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
" 8.009330E-02
H-1

B-10

B-11

0-16

Mg-24

Mg-25

Mg-26

Al-27

Si-28

Si-29

Si-30

Ti-46

Ti-47

Ti-48

Ti-49

Ti-50

Cr-50

Cr-52

Cr-53

Cr-54

Mn-55

Fe-54

Fe-56

Fe-57

Fe-58

Cu-63

Cu-65

U-234

U-235

U-236

U-238

" 8.008040E-02
H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

" 8.008390E-02
H-1
B-10
B-11

248
248
248
248
248
248
248
248
248
248
248
248
248
248
248
248
248
248
248
248
248
248
248
248
248
248
248
248
248
248
248

[eNeNoNoNoNoNoNe]

total atom density

[eNeNoNoooNooNoooolooolofoololoNoloNoNoN oo oNoNoNoNa}

[eNeNoNooloNoNoNolooNoloNoNolooNoloNoNoNoooNooNoNoNoNoNo]

total atom density

NP AMOORPRF®©

NFPWOWWORFRPOWNONRFPRUONNWOWWRMWAORNRPREPREMARW®W

total atom density =

HFPONNORRFROWNONRFRRFRPUONNWWOMNWARNRRERPRPRPRPONM®

NP w

.58611E-07
-13401E-07
-89118E-05
.42923E-06
.47532E-06
.17100E-04
.79014E-06
.41667E-05

8.00933E-02 a/b-cm

.32434E-02
.06559E-05
.31670E-05
. 76509E-02
.05686E-04
.33797E-05
.47310E-05
.84107E-02
-01330E-04
.13079E-06
.40588E-06
.20262E-07
.79000E-07
. 75536E-06
. 75590E-07
.63873E-07
.30517E-07
.02189E-05
.15860E-06
.87821E-07
.50452E-06
.38070E-06
. 73384E-05
.62751E-07
.13948E-07
.89779E-05
.45870E-06
.98927E-06
.71800E-04
.59572E-06
.15420E-05

293.6

293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.

[NeNoNoNoNoNoNoNoNoNoNoNoNoNoNoRoNoNoNoNo NeNoNoNoNeo e le e el el

.32434E-02 293.6
_.04121E-05 293.6
_26896E-05 293.6
_71757E-02 293.6
_05686E-04  293.6
_33797E-05 293.6
_47310E-05 293.6
_89993E-02 293.6
_02644E-04  293.6
_19729E-06  293.6
_45002E-06  293.6
.20262E-07 293.6
.79000E-07 293.6
.75536E-06  293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06  293.6
.87821E-07 293.6
_57731E-06  293.6
.42259E-06  293.6
.79953E-05 293.6
. 77930E-07 293.6
_15953E-07 293.6
_92203E-05 293.6
_56676E-06  293.6
_20708E-06 293.6
_05700E-04  293.6
.82838E-07 293.6
_19182E-05 293.6
8.00839E-02 a/b-cm
.32434E-02 293.6
_77513E-05 293.6
.19107E-05 293.6

end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

Inner fuel element--fueled Axial region 5
8.00804E-02 a/b-cm

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
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0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65

U-234

U-235

U-236

U-238
" 8.008800E-02

H-1

B-10

B-11

0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65

U-234

U-235

U-236

U-238
® 8.009370E-02

H-1

B-10

B-11

0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52

252

253
253
253
253
253
253
253
253
253
253
253
253
253
253

254
254
254
254
254

[eNeoloNooNoloooNoNoNoloNoNoloNoNoNooNoloNoNoNoNoNoNe]

total atom density

[eNeNoNoNoNoNoNeoNoooolooolofooNoloNoNoNooNoloNoNoNoNoNa}

total atom density

[eNeoloNoNojoNoooooNooNoNoNoNoNa]

HFPRPNNORRFRPOWNONRFRPRPONNWOWWODMNWOAORNRRRERE

ITPPRPOWORRFRPOWNONRFRRUONNOWOMNWARNRPRPRPRPRPOR®

PONNWWRWIAORNRPRPRREPARW

_73053E-02 293.6
_05686E-04  293.6
_33797E-05 293.6
_47310E-05 293.6
.88388E-02 293.6
.02285E-04  293.6
_17912E-06  293.6
.43796E-06  293.6
.20262E-07 293.6
.79000E-07 293.6
.75536E-06  293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06  293.6
.87821E-07 293.6
.55746E-06  293.6
.41117E-06  293.6
_78162E-05 293.6
_73792E-07 293.6
_15406E-07 293.6
_91542E-05 293.6
_53729E-06  293.6
_69313E-06 293.6
_51000E-04  293.6
_07726E-06 293.6
_45429E-05 293.6
8.00880E-02 a/b-cm
.32435E-02 293.6
.46911E-05 293.6
.95139E-05 293.6
.74543E-02 293.6
.05686E-04  293.6
.33797E-05 293.6
.47310E-05 293.6
.86541E-02 293.6
.01874E-04  293.6
.15831E-06 293.6
.42415E-06 293.6
.20263E-07 293.6
.79001E-07 293.6
.75537E-06 293.6
_75590E-07 293.6
.63873E-07 293.6
.30518E-07 293.6
_02189E-05 293.6
_15860E-06  293.6
_87821E-07 293.6
_53464E-06  293.6
_39803E-06 293.6
_76103E-05 293.6
_69031E-07 293.6
_14778E-07 293.6
_90782E-05 293.6
.50342E-06  293.6
.25215E-06  293.6
.03100E-04  293.6
.30087E-06 293.6
.75616E-05 293.6
8.00937E-02 a/b-cm
.32434E-02 293.6
.03798E-05 293.6
.20486E-05 293.6
. 76644E-02 293.6
.05686E-04  293.6
.33797E-05 293.6
_47310E-05 293.6
.83940E-02 293.6
_01293E-04 293.6
.12887E-06 293.6
_40461E-06 293.6
.20262E-07 293.6
_79000E-07 293.6
_75536E-06 293.6
_75590E-07 293.6
.63873E-07 293.6
_30517E-07 293.6
_02189E-05 293.6

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
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Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
* 8.009930E-02
H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
" 8.009980E-02
H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

" 8.009680E-02

255
255
255
255
255
255
255
255
255
255
255
255
255
255
255
255
255
255
255
255
255
255
255
255
255
255
255
255
255

255

[eNeloNoNoloNoNoloNoNoNoNa)

total atom density

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
i

total atom density

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
i

total atom density

ITNFPWOWORORFRPOWNONER

ITNPFPRARORPRPOWNONRPRPUONNWORMNWOORNRRPRERPENO®W

IHNPFPARMORRFRPOWNONRFRPRFRPONNWOWWOMNWARNRRERPRPEPNO®

.15860E-06  293.6
.87821E-07 293.6
.50246E-06  293.6
.37952E-06  293.6
.73198E-05 293.6
.62321E-07 293.6
-13891E-07 293.6
.89710E-05 293.6
.45562E-06  293.6
.03970E-06  293.6
.76500E-04  293.6
.61589E-06 293.6
.18144E-05 293.6
8.00993E-02 a/b-cm
.32434E-02 293.6
.18010E-06 293.6
.50356E-05 293.6
. 78689E-02 293.6
.05686E-04  293.6
.33797E-05 293.6
.47310E-05 293.6
.81406E-02 293.6
.00727E-04  293.6
-10026E-06 293.6
.38560E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
. 75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30518E-07 293.6
.02189E-05 293.6
.15860E-06 293.6
.87821E-07 293.6
.47114E-06 293.6
.36149E-06 293.6
.70370E-05 293.6
.55788E-07 293.6
.13028E-07 293.6
.88666E-05 293.6
.40911E-06 293.6
.80687E-06 293.6
.48000E-04  293.6
.92276E-06 293.6
.59571E-05 293.6
8.00998E-02 a/b-cm
.32434E-02 293.6
.79830E-06 293.6
.34889E-05 293.6
.78875E-02 293.6
.05686E-04  293.6
.33797E-05 293.6
.47310E-05 293.6
.81176E-02 293.6
.00676E-04  293.6
.09768E-06 293.6
.38390E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
. 75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06 293.6
.87821E-07 293.6
.46828E-06 293.6
.35985E-06 293.6
.70113E-05 293.6
.55193E-07 293.6
.12950E-07 293.6
.88571E-05 293.6
.40487E-06 293.6
.87661E-06 293.6
.54500E-04  293.6
-95066E-06 293.6
.63337E-05 293.6

8.00968E-02 a/b-cnm

end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
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H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

total atom density

" 8.009330E-02

H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

H-1
B-10
B-11
0-16

Mg-24

Mg-25

Mg-26

Al-27

Si-28

Si-29

Si-30

Ti-46

Ti-47

258
258
258
258
258
258
258
258
258
258
258

258

Inner fuel element--fueled Axial

[eNeNoNoojoNooNoooNolooNolooNolooNoN o oNolooNoNoNoNoNe]

[eNeNoNoNoloNoNoNoloooloooNoooooNoNoloNoN oo oNoNoNoNa}

ITNPARMORRFRPOWNONRFEFRFRONMNNWOWWOMNWARNRRPRPPRPON®

NRPWOWWORRFRPOWNONRFRPRUONNWWRAMWARNRPRRRERPAR®W

total atom density =
" 8.008040E-02

[eNeloNoNolooNoloNooNoNa)

WAWUORNRPRRPEOONW

.32434E-02 293.6 end
-99507E-06 293.6 end
_23880E-05 293.6 end
. 77805E-02 293.6 end
.05686E-04 293.6 end
.33797E-05 293.6 end
_47310E-05 293.6 end
.82501E-02 293.6 end
.00972E-04 293.6 end
.11262E-06 293.6 end
.39382E-06 293.6 end
.20262E-07 293.6 end
.79000E-07 293.6 end
. 75536E-06 293.6 end
. 75590E-07 293.6 end
.63873E-07 293.6 end
.30517E-07 293.6 end
.02189E-05 293.6 end
.15860E-06 293.6 end
.87821E-07 293.6 end
.48467E-06 293.6 end
-36928E-06 293.6 end
_71592E-05 293.6 end
.58611E-07 293.6 end
.13401E-07 293.6 end
.89118E-05 293.6 end
.42923E-06 293.6 end
_47532E-06 293.6 end
.17100E-04 293.6 end
.79014E-06 293.6 end
.41667E-05 293.6 end
8.00933E-02 as/b-cm

.32434E-02 293.6 end
.06559E-05 293.6 end
.31670E-05 293.6 end
. 76509E-02 293.6 end
.05686E-04 293.6 end
.33797E-05 293.6 end
.47310E-05 293.6 end
.84107E-02 293.6 end
.01330E-04 293.6 end
.13079E-06 293.6 end
.40588E-06 293.6 end
.20262E-07 293.6 end
.79000E-07 293.6 end
.75536E-06 293.6 end
. 75590E-07 293.6 end
.63873E-07 293.6 end
-30517E-07 293.6 end
_.02189E-05 293.6 end
.15860E-06  293.6 end
.87821E-07 293.6 end
.50452E-06  293.6 end
.38070E-06  293.6 end
_73384E-05 293.6 end
.62751E-07 293.6 end
.13948E-07 293.6 end
.89779E-05  293.6 end
.45870E-06  293.6 end
.98927E-06 293.6 end
.71800E-04  293.6 end
.59572E-06 293.6 end
.15420E-05 293.6 end

region 6

8.00804E-02 a/b-cm

.32434E-02 293.6 end
.04121E-05 293.6 end
.26896E-05 293.6 end
_71757E-02 293.6 end
.05686E-04 293.6 end
.33797E-05 293.6 end
.47310E-05 293.6 end
.89993E-02 293.6 end
.02644E-04 293.6 end
.19729E-06 293.6 end
.45002E-06 293.6 end
.20262E-07 293.6 end
.79000E-07 293.6 end
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Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
" 8.008390E-02
H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55

" 8.008800E-02
H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234

262
262
262
262
262
262
262
262
262

[eNeNoNoNololoNoNooNoNoloNoNoNoNoNa)

total atom density

[eNeNoNeooloNooNooNololooNolojoN oo oNolooNolooNoNoNoNoNe]

total atom density

[cNoloNojololoololooNolooNolooN oo oNoNoNoNoNoNoNoNe]

ITFPONNORRFROWNONRFRRFRUONN®W

HERPRPNNORRPOWNONRPRPUONNWOWWOMWOORNRRPREPRNRP®

WOORRFROWNONRRUNNWWRAMWIORNRPRRERPRORW

_75536E-06  293.6
_75590E-07 293.6
.63873E-07 293.6
_30517E-07 293.6
_02189E-05 293.6
_15860E-06  293.6
_87821E-07 293.6
.57731E-06  293.6
.42259E-06  293.6
.79953E-05 293.6
. 77930E-07 293.6
.15953E-07 293.6
.92203E-05 293.6
.56676E-06  293.6
.20708E-06  293.6
.05700E-04  293.6
.82838E-07 293.6
.19182E-05 293.6
8.00839E-02 a/b-cm
.32434E-02 293.6
_77513E-05 293.6
.19107E-05 293.6
_73053E-02 293.6
_05686E-04  293.6
.33797E-05 293.6
_47310E-05 293.6
.88388E-02 293.6
.02285E-04  293.6
_17912E-06 293.6
_43796E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
. 75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06 293.6
.87821E-07 293.6
.55746E-06 293.6
.41117E-06 293.6
.78162E-05 293.6
.73792E-07 293.6
-15406E-07 293.6
_91542E-05 293.6
_53729E-06 293.6
_69313E-06 293.6
_51000E-04  293.6
_07726E-06 293.6
_45429E-05 293.6
8.00880E-02 a/b-cm
.32435E-02 293.6
_46911E-05 293.6
_95139E-05 293.6
.74543E-02 293.6
.05686E-04  293.6
.33797E-05 293.6
.47310E-05 293.6
.86541E-02 293.6
.01874E-04  293.6
.15831E-06 293.6
.42415E-06 293.6
.20263E-07 293.6
.79001E-07 293.6
.75537E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30518E-07 293.6
.02189E-05 293.6
.15860E-06 293.6
_87821E-07 293.6
.53464E-06 293.6
-39803E-06 293.6
_76103E-05 293.6
_69031E-07 293.6
_14778E-07 293.6
_90782E-05 293.6
_50342E-06 293.6
_25215E-06 293.6

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
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U-235
U-236
U-238
" 8.009370E-02
H-1

B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

® 8.009930E-02
H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
"  8.009980E-02
H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27

Si-28

263

264
264
264
264
264
264
264
264
264
264
264
264
264
264
264
264
264
264
264
264
264
264
264
264
264
264
264
264
264
264
264

265
265
265
265
265
265

total atom density

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
i

total atom density

[eNeNoNoNoNoNoNoNoooNoloooNoooNoloNoNoN o oNoNooNoNoNoNo}

total atom density

[eNeoloNoNoloNoNoNoNa]

NP, PFPw

ITNFPWOWRMORRPOWNONRPRPUONNWOWWORMWOAORNRRERPRRERPAR®

IHNRPARPRORFRPOWNONRPRPUONMNNWOWWRARWARNRPREPRERPEPNO®

OFRFNRFRRFRPFRPFRPNO®

-03100E-04 293.6
-30087E-06 293.6
.75616E-05 293.6
8.00937E-02 a/b-cm
-32434E-02 293.6
-03798E-05 293.6
.20486E-05 293.6
.76644E-02 293.6
.05686E-04 293.6
.33797E-05 293.6
.47310E-05 293.6
.83940E-02 293.6
.01293E-04 293.6
.12887E-06 293.6
.40461E-06 293.6
.20262E-07 293.6
. 79000E-07 293.6
. 75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
-15860E-06 293.6
.87821E-07 293.6
-50246E-06 293.6
.37952E-06 293.6
.73198E-05 293.6
.62321E-07 293.6
-13891E-07 293.6
-89710E-05 293.6
.45562E-06 293.6
.03970E-06 293.6
. 76500E-04 293.6
.61589E-06 293.6
.18144E-05 293.6
8.00993E-02 asb-cm
.32434E-02 293.6
.18010E-06 293.6
.50356E-05 293.6
. 78689E-02 293.6
.05686E-04  293.6
.33797E-05 293.6
.47310E-05 293.6
-81406E-02 293.6
.00727E-04  293.6
-10026E-06 293.6
.38560E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
.75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30518E-07 293.6
-02189E-05 293.6
.15860E-06 293.6
.87821E-07 293.6
.47114E-06 293.6
.36149E-06 293.6
.70370E-05 293.6
.55788E-07 293.6
-13028E-07 293.6
.88666E-05 293.6
-40911E-06 293.6
.80687E-06 293.6
.48000E-04 293.6
.92276E-06 293.6
.59571E-05 293.6
8.00998E-02 a/b-cm
-32434E-02 293.6
.79830E-06 293.6
.34889E-05 293.6
.78875E-02 293.6
.05686E-04 293.6
.33797E-05 293.6
.47310E-05 293.6
.81176E-02 293.6
.00676E-04 293.6
-09768E-06 293.6

end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
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Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
" 8.009680E-02
H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58

" 8.009330E-02
H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58

266

267
267
267
267
267
267
267
267
267
267
267
267
267
267
267
267
267
267
267
267
267

268
268
268
268
268
268
268
268
268
268
268
268
268

[eNeoNoNeoNoNoloNoloooNoloNoNoNooNoNoNoNa)

total atom density

[eNeNoNeooloNoNoloooNoloNoNolojoN oo ool o oNoNooNoNoNoNoNe]

total atom density

[eNeloNojoloNooooololooNoloNoNoNoNoNoNoNoNoNa]

HNPARORFPOWNONRPRPUONMNWWA®W

ITNRPRARMORRPOWNONRPRPUONNWOWWOWRAMWOAORNRRPRPRPRPON®

RPOWNONRRUONMNNWWRMRWIORNRPRREPREAR®

_38390E-06 293.6
.20262E-07 293.6
_79000E-07 293.6
_75536E-06  293.6
_75590E-07 293.6
.63873E-07 293.6
_30517E-07 293.6
.02189E-05 293.6
.15860E-06  293.6
.87821E-07 293.6
.46828E-06  293.6
.35985E-06  293.6
.70113E-05 293.6
.55193E-07 293.6
.12950E-07 293.6
.88571E-05 293.6
.40487E-06  293.6
.87661E-06  293.6
.54500E-04  293.6
_95066E-06 293.6
_63337E-05 293.6
8.00968E-02 a/b-cm
.32434E-02 293.6
_99507E-06 293.6
_23880E-05 293.6
_77805E-02 293.6
_05686E-04  293.6
_33797E-05 293.6
_47310E-05 293.6
_82501E-02 293.6
.00972E-04  293.6
.11262E-06 293.6
.39382E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
. 75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06 293.6
.87821E-07 293.6
.48467E-06 293.6
.36928E-06 293.6
_71592E-05 293.6
_58611E-07 293.6
_13401E-07 293.6
_89118E-05 293.6
_42923E-06  293.6
_47532E-06  293.6
_17100E-04  293.6
_79014E-06 293.6
_41667E-05 293.6
8.00933E-02 a/b-cm
.32434E-02 293.6
.06559E-05 293.6
.31670E-05 293.6
. 76509E-02 293.6
.05686E-04  293.6
.33797E-05 293.6
.47310E-05 293.6
.84107E-02 293.6
.01330E-04  293.6
.13079E-06 293.6
.40588E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
_75536E-06 293.6
_75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
_15860E-06 293.6
_87821E-07 293.6
_50452E-06 293.6
.38070E-06 293.6
_73384E-05 293.6
_62751E-07 293.6
.13948E-07 293.6

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
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Cu-63

Cu-65
U-234
U-235
U-236
U-238

" 8.008040E-02
H-1

B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

* 8.008390E-02
H-1

B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

*  8.008800E-02
H-1
B-10
B-11
0-16
Mg-24

271
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271
271

[cNoNoNoNoNa)

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
i

total atom density

[eNeNoNooNoNoNoNoooNoloNoNolooNoNooNoNooNoNoNoNoNoNoNoNo}

total atom density

oOoocoo

NFEWWOo kR

total atom density =

ITRPONNORFPOWNONRPRFRPUONNWOWRARWAORNREPRREPRON®

HFPRPNNORFRPOWNONRFRPRPONNWOWWRARWARNRRPRPEPNR®

BRIk W

.89779E-05
.45870E-06
-98927E-06
.71800E-04
.59572E-06
.15420E-05

[oNoNoNoNoNoNoNoNoNoNoNoNoNoNoNaoNoNoNoNoNe e Ne NN NoNeo Nel

[NeNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNo Ne oo NoNeo e le e el el

6
6
6

.32434E-02 293.
.04121E-05 293.
.26896E-05 293.
.71757E-02 293.
.05686E-04 293.
.33797E-05 293.
.47310E-05 293.
-89993E-02 293.
.02644E-04 293.
-19729E-06 293.
.45002E-06 293.
.20262E-07 293.
. 79000E-07 293.
.75536E-06 293.
. 75590E-07 293.
.63873E-07 293.
.30517E-07 293.
.02189E-05 293.
-15860E-06 293.
.87821E-07 293.
.57731E-06 293.
.42259E-06 293.
.79953E-05 293.
.77930E-07 293.
.15953E-07 293.
-92203E-05 293.
.56676E-06 293.
.20708E-06 293.
.05700E-04 293.
.82838E-07 293.
-19182E-05 293.
8.00839E-02 a/b-cm
.32434E-02 293.
.77513E-05 293.
-19107E-05 293.
.73053E-02 293.
.05686E-04 293.
.33797E-05 293.
.47310E-05 293.
.88388E-02 293.
.02285E-04 293.
-17912E-06 293.
.43796E-06 293.
.20262E-07 293.
- 79000E-07 293.
. 75536E-06 293.
. 75590E-07 293.
.63873E-07 293.
.30517E-07 293.
.02189E-05 293.
.15860E-06 293.
.87821E-07 293.
.55746E-06 293.
.41117E-06 293.
.78162E-05 293.
.73792E-07 293.
.15406E-07 293.
-91542E-05 293.
.53729E-06 293.
.69313E-06 293
-51000E-04 293.
.07726E-06 293.
.45429E-05 293.
8.00880E-02 a/b-cm
.32435E-02 293.
-46911E-05 293.
-95139E-05 293.
.74543E-02 293.
.05686E-04 293.

[N NeNe el

end
end
end
end
end
end

Inner fuel element--fueled Axial region 7
8.00804E-02 a/b-cm

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
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Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
" 8.009370E-02
H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
* 8.009930E-02
H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54

273

274
274
274
274
274
274
274
274
274
274
274
274
274
274
274

275
275
275
275
275
275
275

[ejeNoNeoololoNoNoooNoloNoNolo ool o oo NoNoNoNoNa]

total atom density

[eNeNololoNoNoloNooo ol oo oloooNoloNoNoNo oo oNoNoNoNa)

total atom density

[eNeoloNojolojooloNooolooNo o oNoNoNa)

IPPOWWORRFRPOWNONRFRPRPUONMNNWOWWOWRARWARNEPR

ITNFPWOWRARORRFRPOWNONRFRFRUONNOWOMNWARNRPRERPRPEPARP®

NRPRPONNOWMWARNREPREPRERPNO®W

[oNoNoNoNoNoN NN NN NN NN Ne N NeoNe Ne Ne le le)l

6
6
6

[oNoNoNoNoNoNoNoNoNoNoRoNoN N N No NN NN Ne le el o)l )Ne el

6
6
6

_33797E-05  293.
_47310E-05  293.
_86541E-02 293.
.01874E-04  293.
_15831E-06  293.
_42415E-06  293.
.20263E-07 293.
.79001E-07 293.
.75537E-06  293.
. 75590E-07 293.
.63873E-07 293.
-30518E-07 293.
.02189E-05  293.
.15860E-06  293.
.87821E-07 293.
.53464E-06  293.
.39803E-06  293.
.76103E-05  293.
.69031E-07 293.
_14778E-07 293.
_90782E-05  293.
_50342E-06  293.
_25215E-06  293.
_.03100E-04  293.
-30087E-06 293.
_75616E-05 293.
8.00937E-02 a/b-cm
_32434E-02 293.
_03798E-05 293.
.20486E-05 293.
. 76644E-02 293.
.05686E-04  293.
.33797E-05 293.
.47310E-05 293.
.83940E-02 293.
.01293E-04  293.
.12887E-06 293.
.40461E-06 293.
.20262E-07 293.
.79000E-07 293.
. 75536E-06 293.
. 75590E-07 293.
.63873E-07 293.
_30517E-07 293.
_02189E-05 293.
_15860E-06 293.
_87821E-07 293.
_50246E-06  293.
_37952E-06  293.
_73198E-05  293.
_62321E-07 293.
_13891E-07 293.
_89710E-05  293.
_45562E-06  293.
_.03970E-06  293.
.76500E-04  293.
.61589E-06 293.
.18144E-05 293.
8.00993E-02 a/b-cm
.32434E-02 293.
.18010E-06 293.
.50356E-05 293.
. 78689E-02 293.
.05686E-04  293.
.33797E-05 293.
.47310E-05 293.
.81406E-02 293.
.00727E-04  293.
-10026E-06 293.
.38560E-06 293.
.20262E-07 293.
_79000E-07 293.
_75536E-06 293.
_75590E-07 293.
.63873E-07 293.
_30518E-07 293.
_02189E-05 293.
_15860E-06 293.
_87821E-07 293.

[oNoNoNoNoNoNoN N N NN NN N Neo Ne e e Nel

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
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Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
® 8.009980E-02
H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
" 8.009680E-02
H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

" 8.009330E-02
H-1
B-10

276
276
276
276
276
276
276
276
276
276
276
276
276
276
276
276
276
276
276
276
276
276
276
276
276
276
276
276
276
276
276

[eNeNoNoNoNoNoNoNoNoNa]

total atom density

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
i

total atom density

[eNeNoNoojoNooNolooNoloNoNolooNoloNoNoNoNoNoNooNoNoNoNoNo]

total atom density

ITNPRPBRARMORRFRPOWNOD

HNRPRARORPRPOWNONRPRPUONNWORMWORNRRERERPEPNO®W

INPFPARMORRFRPOWNONRFRPRFRPOONNWWOMNWARNRRPRPPWON®

= W

_47114E-06  293.6
_36149E-06  293.6
_70370E-05 293.6
_55788E-07 293.6
.13028E-07 293.6
_88666E-05 293.6
_40911E-06  293.6
.80687E-06  293.6
.48000E-04  293.6
.92276E-06 293.6
.59571E-05 293.6
8.00998E-02 a/b-cm
.32434E-02 293.6
.79830E-06 293.6
.34889E-05 293.6
.78875E-02 293.6
.05686E-04  293.6
.33797E-05 293.6
_47310E-05 293.6
.81176E-02 293.6
_.00676E-04  293.6
.09768E-06 293.6
.38390E-06 293.6
.20262E-07 293.6
_79000E-07 293.6
_75536E-06 293.6
_75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06 293.6
.87821E-07 293.6
.46828E-06 293.6
.35985E-06 293.6
.70113E-05 293.6
.55193E-07 293.6
.12950E-07 293.6
.88571E-05 293.6
.40487E-06 293.6
.87661E-06 293.6
.54500E-04  293.6
.95066E-06 293.6
.63337E-05 293.6
8.00968E-02 a/b-cm
_32434E-02 293.6
_99507E-06  293.6
_23880E-05 293.6
_77805E-02 293.6
_05686E-04  293.6
_33797E-05 293.6
_47310E-05 293.6
_82501E-02 293.6
_00972E-04  293.6
_11262E-06 293.6
.39382E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
. 75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06 293.6
.87821E-07 293.6
.48467E-06 293.6
.36928E-06 293.6
.71592E-05 293.6
_58611E-07 293.6
_13401E-07 293.6
_89118E-05 293.6
_42923E-06 293.6
_47532E-06 293.6
_17100E-04  293.6
_79014E-06 293.6
_41667E-05 293.6
8.00933E-02 a/b-cm
_32434E-02 293.6
_06559E-05 293.6

end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
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B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

" 8.008040E-02
H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
" 8.008390E-02
H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49

278

281
281
281
281
281
281
281
281
281
281
281

282
282

[eNeloNololoNooNoooNoloNoNolooNolooNoloNoloNooNoNoNa]

[eNeNoNoNoloNoNoNololooloooNooololoNoNolooN oo oNoNoNoNa}

total atom density

[cNelooolojolojoololoNoNoNa)

NFPWOWWORRFRPOWNONRFRRFRPOONNWOWWOMNWARNRRRRES

total atom density =

ITFPONNORRFROWNONRFRRUONNWOWWOWAMNWARNRPRPRPFRPON®

NWWAWORNRPRPRPRPNRP®

.31670E-05
. 76509E-02
.05686E-04
.33797E-05
.47310E-05
.84107E-02
.01330E-04
.13079E-06
.40588E-06
.20262E-07
.79000E-07
. 75536E-06
. 75590E-07
.63873E-07
.30517E-07
-02189E-05
.15860E-06
.87821E-07
.50452E-06
.38070E-06
.73384E-05
.62751E-07
.13948E-07
.89779E-05
.45870E-06
-98927E-06
.71800E-04
.59572E-06
.15420E-05

[oNoNoNoNoNoNoNoNoNoNoNoNoNo NN NN NoNe Ne oo Ne) Nel oo Nepl

6
6
6

.32434E-02 293.
.04121E-05 293.
.26896E-05 293.
.71757E-02 293.
.05686E-04  293.
.33797E-05 293.
.47310E-05 293.
.89993E-02 293.
.02644E-04  293.
.19729E-06 293.
.45002E-06 293.
.20262E-07 293.
.79000E-07 293.
. 75536E-06 293.
. 75590E-07 293.
.63873E-07 293.
.30517E-07 293.
.02189E-05  293.
.15860E-06  293.
.87821E-07 293.
.57731E-06  293.
.42259E-06  293.
.79953E-05  293.
.77930E-07 293.
.15953E-07 293.
.92203E-05  293.
.56676E-06  293.
.20708E-06  293.
.05700E-04  293.
.82838E-07 293.
.19182E-05 293.
8.00839E-02 a/b-cm
.32434E-02 293.
.77513E-05 293.
.19107E-05 293.
.73053E-02 293.
.05686E-04  293.
.33797E-05 293.
.47310E-05 293.
.88388E-02 293.
.02285E-04  293.
.17912E-06 293.
.43796E-06 293.
.20262E-07 293.
.79000E-07 293.
. 75536E-06 293.
. 75590E-07 293.

[N NN NN N NN Ne Mo Ne i e)Ne N0l

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

Inner fuel element--fueled Axial region 8
8.00804E-02 a/b-cm

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
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Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
® 8.008800E-02
H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54

" 8.009370E-02
H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236

283
283
283
283
283
283
283
283
283
283
283

[eNeNoNoNoloNoNoNoNoNoNoNoNoNoNe]

total atom density

[eNeNoNoloNoNooNoooNolooNolooNoNooNoNooNoNoloNoNoNoNoNa}

total atom density

[eNeNoNojoloNoolooololooNol o ool o oNoNo ool oo oNoNoNa)

ITRPRPNNORRPROWNONRRELUON

IRPPRPWWORRFRPOWNONRPRPUONNWOWORMNWOORNRRPRRPOR®

PWRORFPOWNONRFRPRUONNOWWMNOWARNRPRERRRPDMRPL,®W

[N NoNoNoNoNe Ne e Neo o) NNl

6
6
6

[oNoNoNoNoNoNoNoNoNoNoNoNoN NN NoNoNo N Ne Ne oo NN Ne Mo le el

6

6

-63873E-07 293.
_30517E-07 293.
_.02189E-05  293.
_.15860E-06  293.
_87821E-07 293.
_55746E-06  293.
_41117E-06  293.
.78162E-05  293.
.73792E-07 293.
.15406E-07 293.
.91542E-05  293.
.53729E-06  293.
.69313E-06  293.
.51000E-04  293.
.07726E-06 293.
.45429E-05 293.
8.00880E-02 a/b-cm
.32435E-02 293.
_46911E-05 293.
_95139E-05 293.
_74543E-02 293.
.05686E-04  293.
_33797E-05 293.
_47310E-05 293.
.86541E-02 293.
.01874E-04  293.
_15831E-06 293.
_42415E-06 293.
.20263E-07 293.
_79001E-07 293.
.75537E-06 293.
. 75590E-07 293.
.63873E-07 293.
.30518E-07 293.
.02189E-05 293.
.15860E-06 293.
.87821E-07 293.
.53464E-06 293.
.39803E-06 293.
.76103E-05 293.
.69031E-07 293.
.14778E-07 293.
.90782E-05 293.
_50342E-06 293.
_25215E-06 293.
.03100E-04  293.
_30087E-06  293.
_75616E-05  293.
8.00937E-02 a/b-cm
.32434E-02 293.
_03798E-05 293.
.20486E-05 293.
_76644E-02 293.
.05686E-04  293.
.33797E-05 293.
.47310E-05 293.
.83940E-02 293.
.01293E-04  293.
.12887E-06 293.
.40461E-06 293.
.20262E-07 293.
.79000E-07 293.
. 75536E-06 293.
. 75590E-07 293.
.63873E-07 293.
.30517E-07 293.
.02189E-05 293.
-15860E-06 293.
_87821E-07 293.
_50246E-06 293.
_37952E-06 293.
_73198E-05 293.
_62321E-07 293.
_13891E-07 293.
_89710E-05 293.
_45562E-06 293.
_03970E-06 293.
_76500E-04  293.
_61589E-06 293.

[NoNoNoNoNoN N NN NoNoNoN N NN NN NN Neo e le N el el Ne Mol

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
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U-238

*  8.009930E-02
H-1
B-10
B-11
0-16

Mg-24

Mg-25

Mg-26

Al-27

Si-28

Si-29

Si-30

Ti-46

Ti-47

Ti-48

Ti-49

Ti-50

Cr-50

Cr-52

Cr-53

Cr-54

Mn-55

Fe-54

Fe-56

Fe-57

Fe-58

Cu-63

Cu-65
U-234
U-235
U-236
U-238

® 8.009980E-02
H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
" 8.009680E-02
H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46

284

285
285
285
285

286
286
286
286
286
286
286
286

0

total atom density

[eNeNolooNololoNooooloooNoooN oo oNoNoNoN oo oNoNoNoNa)

total atom density

[eNeNoNoNoloNoNoNoooNoloooNoooNoloNoloNoNoNoNooNoNoNoNo}

total atom density

[cNeNoNojoloNoNoNoNoNoNe]

ITNFRPARMORRFRPOWNONRFRFRUONNWOWOMNWARNRPRPRERPEPNO®

ITNPRPRARMORRFRPOWNONRRUONNWWRARWARNRRERPRPEPNO®

2_.18144E-05 293.6
8.00993E-02 a/b-cm
_32434E-02 293.6
-18010E-06 293.6
_50356E-05 293.6
_78689E-02 293.6
.05686E-04  293.6
.33797E-05 293.6
.47310E-05 293.6
.81406E-02 293.6
.00727E-04  293.6
.10026E-06 293.6
.38560E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
. 75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
-30518E-07 293.6
_02189E-05 293.6
_15860E-06 293.6
_87821E-07 293.6
_47114E-06 293.6
_36149E-06 293.6
_70370E-05 293.6
_55788E-07 293.6
_13028E-07 293.6
_88666E-05 293.6
_40911E-06 293.6
_80687E-06 293.6
.48000E-04  293.6
.92276E-06 293.6
.59571E-05 293.6
8.00998E-02 a/b-cm
.32434E-02 293.6
.79830E-06 293.6
.34889E-05 293.6
.78875E-02 293.6
.05686E-04  293.6
.33797E-05 293.6
.47310E-05 293.6
.81176E-02 293.6
_.00676E-04  293.6
.09768E-06 293.6
-38390E-06 293.6
.20262E-07 293.6
_79000E-07 293.6
_75536E-06  293.6
_75590E-07 293.6
.63873E-07 293.6
_30517E-07 293.6
_02189E-05 293.6
_15860E-06  293.6
_87821E-07 293.6
.46828E-06  293.6
.35985E-06  293.6
.70113E-05 293.6
.55193E-07 293.6
.12950E-07 293.6
.88571E-05 293.6
.40487E-06  293.6
.87661E-06  293.6
.54500E-04  293.6
-95066E-06 293.6
.63337E-05 293.6
8.00968E-02 a/b-cm
.32434E-02 293.6
_99507E-06 293.6
_23880E-05 293.6
_77805E-02 293.6
_05686E-04  293.6
_33797E-05 293.6
_47310E-05 293.6
_82501E-02 293.6
_00972E-04  293.6
_11262E-06 293.6
_39382E-06 293.6
.20262E-07 293.6

BWORNRRPPPONW

end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
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Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

total atom density

" 8.009330E-02

H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54

H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58

288
288
288
288
288
288
288
288

[eNeloNoNololoNoNoNoNoNoloNoNoNoNoNoNe]

[eNeNoNeoojoNoNoNolooNoloNoNolooN oo oNololoNolooNoNoNoNoNe]

HNRPARORFPOWNONRERPRERPONNWW

NRPWWORROWNONRFRPRUONNWWORAMWIORNRPRRPREARW

_79000E-07
_75536E-06
_75590E-07
.63873E-07
.30517E-07
-02189E-05
-15860E-06
.87821E-07
.48467E-06
-36928E-06
.71592E-05
.58611E-07
.13401E-07
-89118E-05
-42923E-06
.47532E-06
-17100E-04
.79014E-06
.41667E-05

8.00933E-02 a/b-cm

.32434E-02
.06559E-05
.31670E-05
. 76509E-02
.05686E-04
.33797E-05
.47310E-05
.84107E-02
.01330E-04
.13079E-06
.40588E-06
.20262E-07
.79000E-07
. 75536E-06
. 75590E-07
.63873E-07
.30517E-07
.02189E-05
.15860E-06
.87821E-07
.50452E-06
.38070E-06
. 73384E-05
.62751E-07
.13948E-07
.89779E-05
.45870E-06
-98927E-06
.71800E-04
.59572E-06
.15420E-05

293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.

293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.

[oNoNoNoNoNoN N N oNoNoNoNoN N N o No NN N Neo N el e N NN Ne Nl

[N NoNoNoNoNo N Ne NNl Ne e Ne el

6
6
6

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

Inner fuel element--fueled Axial region 9
total atom density =
" 8.008040E-02

291
291
291
291
291
291
2901
291
291
291
291
291
291

[eNeloNololoNojoooololooNoloNoNoNoNoNoNoNoNoNa]

RPOWNONRRUONMNNWWRARWIORNRPRREPRON®

8.00804E-02 a/b-cm

.32434E-02
.04121E-05
.26896E-05
.71757E-02
-05686E-04
.33797E-05
.47310E-05
.89993E-02
.02644E-04
.19729E-06
.45002E-06
.20262E-07
.79000E-07
. 75536E-06
. 75590E-07
.63873E-07
.30517E-07
.02189E-05
.15860E-06
.87821E-07
.57731E-06
.42259E-06
.79953E-05
.77930E-07
.15953E-07

293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.

[N NoNoNoNoNoNoNoNoNoNoNoN N NN NN No e le le el el

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
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Cu-63
Cu-65
U-234
U-235
U-236
U-238
" 8.008390E-02
H-1

B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

* 8.008800E-02
H-1

B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

*  8.009370E-02
H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26

292
292
292
292
292
292
292
292
292
292
292
292
292
292
292
292
292
292
292
292
292
292
292
292
292
292
292
292
292
292
292

293
293
293

[cNoNoNoNoNa)

total atom density

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
i

total atom density

[eNeNoNoNoloNoNoNoooNoloNoNoloooNoloNoNoNoNoNoNoloNoNoNoNo}

total atom density

[cNeoNoNoNoNoNa]

IR O0ONNOR

ITEPRPNNORRPOWNONRRERUONNWOWWOWAMWARNRRPRPREPNR®

IPRPOWORFPOWNONRFRRFRPONNWOWWRARWARNRRPRPRPOR®

RRRPRARP®

-92203E-05 293.6
.56676E-06 293.6
.20708E-06 293.6
.05700E-04 293.6
.82838E-07 293.6
-19182E-05 293.6
8.00839E-02 a/b-cm
.32434E-02 293.6
.77513E-05 293.6
-19107E-05 293.6
.73053E-02 293.6
.05686E-04 293.6
.33797E-05 293.6
.47310E-05 293.6
.88388E-02 293.6
.02285E-04 293.6
.17912E-06 293.6
.43796E-06 293.6
.20262E-07 293.6
. 79000E-07 293.6
.75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
-02189E-05 293.6
-15860E-06 293.6
.87821E-07 293.6
.55746E-06 293.6
.41117E-06 293.6
.78162E-05 293.6
.73792E-07 293.6
.15406E-07 293.6
-91542E-05 293.6
.53729E-06 293.6
.69313E-06 293.6
-51000E-04 293.6
.07726E-06 293.6
.45429E-05 293.6
8.00880E-02 a/b-cm
.32435E-02 293.6
.46911E-05 293.6
-95139E-05 293.6
.74543E-02 293.6
.05686E-04  293.6
.33797E-05 293.6
.47310E-05 293.6
.86541E-02 293.6
.01874E-04 293.6
-15831E-06 293.6
.42415E-06 293.6
.20263E-07 293.6
.79001E-07 293.6
.75537E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30518E-07 293.6
.02189E-05 293.6
.15860E-06 293.6
.87821E-07 293.6
.53464E-06 293.6
-39803E-06 293.6
.76103E-05 293.6
.69031E-07 293.6
.14778E-07 293.6
-90782E-05 293.6
-50342E-06 293.6
.25215E-06 293.6
-03100E-04 293.6
-30087E-06 293.6
.75616E-05 293.6
8.00937E-02 a/b-cm
.32434E-02 293.6
.03798E-05 293.6
.20486E-05 293.6
.76644E-02 293.6
.05686E-04 293.6
.33797E-05 293.6
.47310E-05 293.6

end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
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Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
" 8.009930E-02
H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57

® 8.009980E-02
H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54

294

295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295
295

296
296
296
296
296
296
296
296
296
296

[eNeoNoNooNoNoNoNooNoNoloNoNoloNoNoNoNoNoNoNoNa}

total atom density

[eNeloNoloNoNoNeoNooooloNooloooNolooN oo oNoNoN o oNoNoNa}

total atom density

[eNoNoNoNoloNoooNojoNolooNoloNoNoNoNoNoNa]

ITNRPARMORRFRPOWNONRFRRFRPONNWOWOMNWARNRPRERPRERPEPNO® IHNPFPWRARORFPOWNONRFRPRPONNWWRARWAORN

NONRPRUONMNNWORMWOORNRRERPENO®W

_83940E-02 293.6
_01293E-04  293.6
.12887E-06  293.6
_40461E-06  293.6
.20262E-07 293.6
_79000E-07 293.6
_75536E-06  293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06  293.6
.87821E-07 293.6
.50246E-06  293.6
.37952E-06  293.6
.73198E-05 293.6
.62321E-07 293.6
.13891E-07 293.6
.89710E-05 293.6
_45562E-06  293.6
_03970E-06  293.6
_76500E-04  293.6
_61589E-06 293.6
.18144E-05 293.6
8.00993E-02 a/b-cm
.32434E-02 293.6
_18010E-06 293.6
_50356E-05 293.6
_78689E-02 293.6
_05686E-04  293.6
.33797E-05 293.6
.47310E-05 293.6
.81406E-02 293.6
.00727E-04  293.6
.10026E-06 293.6
.38560E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
. 75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30518E-07 293.6
.02189E-05 293.6
_15860E-06 293.6
_87821E-07 293.6
_47114E-06 293.6
_36149E-06  293.6
_70370E-05 293.6
_55788E-07 293.6
.13028E-07 293.6
_88666E-05 293.6
_40911E-06  293.6
_80687E-06  293.6
_48000E-04  293.6
_92276E-06 293.6
.59571E-05 293.6
8.00998E-02 a/b-cm
.32434E-02 293.6
.79830E-06 293.6
.34889E-05 293.6
.78875E-02 293.6
.05686E-04  293.6
.33797E-05 293.6
.47310E-05 293.6
.81176E-02 293.6
.00676E-04  293.6
.09768E-06 293.6
.38390E-06 293.6
.20262E-07 293.6
_79000E-07 293.6
_75536E-06 293.6
_75590E-07 293.6
.63873E-07 293.6
_30517E-07 293.6
_02189E-05 293.6
_15860E-06 293.6
_87821E-07 293.6
_46828E-06 293.6
-35985E-06 293.6

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
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Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

total atom density

" 8.009680E-02

H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

297
297
297
297
297
297
297
297
297
297
297
297
297
297
297
297
297
297
297
297
297
297
297
297
297
297
297
297
297
297
297

total atom density

" 8.009330E-02

H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

.70113E-05
.55193E-07
-12950E-07
.88571E-05
.40487E-06
.87661E-06
.54500E-04
-95066E-06
.63337E-05

[eNeNoloNoNoNoNoNa]
ITNFPAMOORREFOW

.32434E-02
-99507E-06
.23880E-05
. 77805E-02
.05686E-04
.33797E-05
.47310E-05
.82501E-02
.00972E-04
.11262E-06
.39382E-06
.20262E-07
.79000E-07
. 75536E-06
. 75590E-07
.63873E-07
.30517E-07
.02189E-05
-15860E-06
.87821E-07
.48467E-06
.36928E-06
.71592E-05
.58611E-07
.13401E-07
.89118E-05
.42923E-06
.47532E-06
-17100E-04
.79014E-06
.41667E-05

[eNeloNoNoloNooNoojoNolooNolofoololoNolooNoNoNooNoNoNoNa}
ITNFPARMORFPOWNONRPRPUONNOWRARWAORNRREPRPRPON®

.32434E-02
.06559E-05
.31670E-05
. 76509E-02
.05686E-04
.33797E-05
.47310E-05
.84107E-02
.01330E-04
-13079E-06
.40588E-06
.20262E-07
.79000E-07
. 75536E-06
. 75590E-07
.63873E-07
.30517E-07
-02189E-05
-15860E-06
.87821E-07
-50452E-06
-38070E-06
. 73384E-05
.62751E-07
.13948E-07
.89779E-05
.45870E-06
-98927E-06
.71800E-04
.59572E-06
.15420E-05

[eNeNoNooloNoNoNoooNoloNoNolooNolo oo oo oNooNoNoNoNoNo]
NRPWWORFRPOWNONRFRPRUONNWWORMNWIARNRRRRERARW®W

Inner fuel element--fueled

total atom density =

" 8.008040E-02

H-1
B-10

201
201

0 3.32434E-02
0 2.04121E-05

8.00968E-02 a/b-cm

293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.

[NeNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNo NeNe o NoNeo e le e el el

8.00933E-02 asb-cm

293.
293.
293.
293.
293.
293.
293.
293.
293.
293.

N

©

w
[oNoNoNoNoNoNoNoNoNoNoNoNoNoN NN NN NN Ne N e el el e)Ne))

end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

central Axial

8.00804E-02 a/b-cm

293.6
293.6

end
end

region
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B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
" 8.008390E-02
H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
" 8.008800E-02
H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50

201

202
202
202
202
202
202
202
202
202
202
202
202
202

203
203
203
203
203

[eNeloNooloNoloNoNooNoloNoNolooNolooNoloNoN oo o oNoNa]

total atom density

[eNeNoNoNoloNoloNooooooooooNolooN oo o oo oNoNoNoNa}

total atom density

[eNeoloNojoloNooloNooNoNoNoNoNoNa)

HFPONNORRFROWNONRFRRFRPONNWOWWOMNWARNRRERPRRERO©O

ITFPRPNNORRFROWNONRFRRUONNWOWOMNWARNRPRPRPEPNRP®

GONNWWRARWARNRRPRPRPRJOR®

_26896E-05 293.6
_71757E-02 293.6
_05686E-04  293.6
_33797E-05 293.6
_47310E-05 293.6
_89993E-02 293.6
_.02644E-04  293.6
.19729E-06 293.6
.45002E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
. 75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06 293.6
.87821E-07 293.6
.57731E-06 293.6
_42259E-06 293.6
_79953E-05 293.6
_77930E-07 293.6
_15953E-07 293.6
_92203E-05 293.6
_56676E-06 293.6
_20708E-06 293.6
_05700E-04  293.6
.82838E-07 293.6
_19182E-05 293.6
8.00839E-02 a/b-cm
.32434E-02 293.6
.77513E-05 293.6
.19107E-05 293.6
.73053E-02 293.6
.05686E-04  293.6
.33797E-05 293.6
.47310E-05 293.6
.88388E-02 293.6
.02285E-04  293.6
.17912E-06 293.6
.43796E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
_75536E-06 293.6
_75590E-07 293.6
.63873E-07 293.6
_30517E-07 293.6
_02189E-05 293.6
_15860E-06  293.6
_87821E-07 293.6
_55746E-06  293.6
_41117E-06  293.6
_78162E-05 293.6
_73792E-07 293.6
_15406E-07 293.6
.91542E-05 293.6
.53729E-06  293.6
.69313E-06 293.6
.51000E-04  293.6
.07726E-06 293.6
.45429E-05 293.6
8.00880E-02 a/b-cm
.32435E-02 293.6
.46911E-05 293.6
.95139E-05 293.6
.74543E-02 293.6
.05686E-04  293.6
.33797E-05 293.6
_47310E-05 293.6
.86541E-02 293.6
.01874E-04  293.6
.15831E-06 293.6
_42415E-06 293.6
.20263E-07 293.6
_79001E-07 293.6
_75537E-06 293.6
_75590E-07 293.6
.63873E-07 293.6
.30518E-07 293.6

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
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Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

N

O

w
[eNeNoNoNoloNoNoNoloNoNoNoNe]

total atom density

" 8.009370E-02

H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54

204
204
204
204
204
204
204
204
204
204
204
204
204
204
204
204
204
204
204
204
204
204
204
204
204
204
204
204
204

[eNeloNooloNooNoooNolooNolooooloNoloNoloNoloNoNoNoNoNa}

204
total atom density

" 8.009930E-02

H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
205 0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
i

total atom density

ITPPRPOWORRFRPOWNONERPRP

ITNFPWRORPRPOWNONRPRPUONNWORMNWORNRRPREPRAR®

INPFPARMORRFRPOWNONRFRRFRPOONNWOWWOMNWARNRRPRERPREPNO®

.02189E-05  293.
.15860E-06  293.
.87821E-07 293.
.53464E-06  293.
.39803E-06  293.
.76103E-05  293.
.69031E-07 293.
.14778E-07 293.
.90782E-05  293.
.50342E-06  293.
.25215E-06  293.
.03100E-04  293.
.30087E-06 293.
.75616E-05 293.

8.00937E-02 a/b

.32434E-02 293.
.03798E-05 293.
.20486E-05 293.
.76644E-02 293.
.05686E-04  293.
.33797E-05 293.
.47310E-05 293.
.83940E-02 293.
.01293E-04  293.
.12887E-06 293.
.40461E-06 293.
.20262E-07 293.
.79000E-07 293.
. 75536E-06 293.
. 75590E-07 293.
.63873E-07 293.
.30517E-07 293.
.02189E-05 293.
.15860E-06 293.
.87821E-07 293.
.50246E-06 293.
.37952E-06 293.
.73198E-05 293.
.62321E-07 293.
.13891E-07 293.
.89710E-05 293.
.45562E-06 293.
.03970E-06 293.
.76500E-04  293.
.61589E-06 293.
.18144E-05  293.

8.00993E-02 a/b

.32434E-02 293.
.18010E-06 293.
-50356E-05 293.
. 78689E-02 293.
.05686E-04  293.
.33797E-05 293.
.47310E-05 293.
.81406E-02 293.
.00727E-04  293.
.10026E-06 293.
.38560E-06 293.
.20262E-07 293.
.79000E-07 293.
. 75536E-06 293.
. 75590E-07 293.
.63873E-07 293.
.30518E-07 293.
.02189E-05 293.
.15860E-06 293.
.87821E-07 293.
.47114E-06 293.
.36149E-06 293.
.70370E-05 293.
.55788E-07 293.
.13028E-07 293.
.88666E-05 293.
-40911E-06 293.
.80687E-06 293.
.48000E-04  293.
.92276E-06 293.
.59571E-05 293.

8_.00998E-02 a/b

[N NN N NeoNeNe o Ne)Nel

6
6
6
-cm

[NoNeoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNo NeNe o NoNoNoNeo e e Nl

-cm

[NoNoNoNoNoNoNoNoNoNoNoNoNoNoNo NN NN N Neole Ne il e Mol

-cm

end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
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" 8.009980E-02
H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

" 8.009680E-02
H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
* 8.009330E-02
H-1
B-10
B-11
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48

206

207
207
207
207
207
207
207
207
207
207

208

[eNeRolooNololoNooooloNoNoloooN oo ol oo oo oo NoNoNoNa}

total atom density

[eNeNoNoNoloNoNoNooloolooNoNoooNooNoNoNoNoNooNoNoNoNoNo}

total atom density

[eNeoloNoNolooNoloooNoNoNa]

ITNRPARMORRFRPOWNONRRFRPOONNWOWOMNWARNRRPRPEPNO®

INFPARMORFPOWNONRPRPUONNWOWWRMRWARNRREPRPPON®

WWAWURNRRPRPRPIMP®

.32434E-02
.79830E-06
.34889E-05
.78875E-02
.05686E-04
.33797E-05
.47310E-05
.81176E-02
-00676E-04
.09768E-06
.38390E-06
.20262E-07
.79000E-07
. 75536E-06
. 75590E-07
.63873E-07
.30517E-07
.02189E-05
.15860E-06
.87821E-07
.46828E-06
.35985E-06
.70113E-05
.55193E-07
-12950E-07
.88571E-05
.40487E-06
.87661E-06
-54500E-04
-95066E-06
.63337E-05

8.00968E-02 a/b-cm

.32434E-02
-99507E-06
.23880E-05
. 77805E-02
.05686E-04
.33797E-05
.47310E-05
.82501E-02
.00972E-04
.11262E-06
-39382E-06
.20262E-07
.79000E-07
. 75536E-06
. 75590E-07
.63873E-07
.30517E-07
.02189E-05
.15860E-06
.87821E-07
.48467E-06
.36928E-06
.71592E-05
.58611E-07
.13401E-07
-89118E-05
-42923E-06
-47532E-06
-17100E-04
.79014E-06
.41667E-05

8.00933E-02 a/b-cm

.32434E-02
.06559E-05
.31670E-05
. 76509E-02
.05686E-04
.33797E-05
.47310E-05
.84107E-02
.01330E-04
.13079E-06
.40588E-06
.20262E-07
.79000E-07
. 75536E-06

293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6

293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.6
293.6
293.6

[oNeoNoNoNoNoN N NoNoNoNoNoN NN NN Neo Ne oo Ne) Mol oo Mol

293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.

[N NN NN NN N Nele e le)Nep)

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
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Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

H-1

0-16
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
Mg-24
Mg-25
Mg-26

H-1

0-16
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
Mg-24
Mg-25
Mg-26

Outer Fuel element Material Descriptions

Aluminum Sidewalls

Outer fuel element--upper uncontrolled

72 0  3.35240E-02 293.6
72 0 1.66756E-02 293.6
72 0 2.92741E-02 293.6
72 0 1.60187E-04  293.6
72 0 8.11094E-06 293.6
72 0 5.38413E-06 293.6
72 0 1.05065E-06 293.6
72 0  9.47498E-07 293.6
72 0O 9.38838E-06 293.6
72 0 6.88973E-07 293.6
72 0 6.59682E-07 293.6
72 0 1.32629E-06 293.6
72 0 2.55471E-05 293.6
72 0 2.89649E-06 293.6
72 0 7 .19549E-07 293.6
72 0 1.10987E-05 293.6
72 0 2.98072E-06 293.6
72 0  4.67489E-05 293.6
72 0 1.08019E-06 293.6
72 0 1.42667E-07 293.6
72 0  3.02466E-05 293.6
72 0 1.34813E-05 293.6
72 0 2_.64216E-04  293.6
72 0  3.34493E-05 293.6
72 0 3.68277E-05 293.6
Outer fuel element--lower uncontrolled
73 0 3.31702E-02 293.6
73 0 1.64987E-02 293.6
73 0 2.92741E-02 293.6
73 0 1.60187E-04  293.6
73 0 8.11095E-06 293.6
73 0 5.38414E-06 293.6
73 0 1.05065E-06 293.6
73 0 9.47499E-07 293.6
73 0 9.38839E-06 293.6
73 0 6.88974E-07 293.6
73 0 6.59683E-07 293.6
73 0 1.32629E-06 293.6
73 0 2_.55471E-05 293.6
73 0 2_.89649E-06 293.6
73 0 7 .19550E-07 293.6
73 0 1.10987E-05 293.6
73 0 2_.98072E-06  293.6
73 0O 4.67489E-05 293.6
73 0 1.08019E-06  293.6
73 0 1.42667E-07 293.6
73 0 3.02466E-05 293.6
73 0 1.34813E-05 293.6
73 0 2.64216E-04  293.6
73 0  3.34493E-05 293.6
73 0 3.68277E-05 293.6

[eNeloNooNoNoNoNooooNoNoNoNoNa]

. 75590E-07
.63873E-07
.30517E-07
.02189E-05
.15860E-06
.87821E-07
-50452E-06
-38070E-06
.73384E-05
.62751E-07
.13948E-07
-89779E-05
-45870E-06
-98927E-06
.71800E-04
.59572E-06
.15420E-05

NPFPWWORRFPOWNONRLRRFRONN

N
©
w
[N NN oNoNo NN NN NN NeNep)

Outer Fuel Element fueled region 1

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

region
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
region
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
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" 8.005830E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
* 8.008950E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
" 8.012280E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53

312
312
312
312
312
312
312
312
312
312
312

313
313
313
313
313

[eNeNoNololoNololoooNolooNolooNolooNoN oo NoNoNoNoNoNa]

total atom density

[eNeNoNoolololooNooooololoooNoooNololoNoNooNoNa]

total atom density

[eNeoloNojoloNoooNojoNoNoNoNeoNoNa)

total atom density =

ITNRPARMORRFRPOWNONRFRFRPUONNWOWWOMNWARNRRPRPREP®

ITNNOOORRFRPOWNONRFRRUONNOWOMNWARNRRPRPREP®

PRONNWOWWORMNWOONRRRERRP®

8.00583E-02 a/b-cm

.32434E-02 293.6
. 77945E-02 293.6
.05686E-04  293.6
.33797E-05 293.6
.47310E-05 293.6
.82328E-02 293.6
.00933E-04  293.6
.11066E-06 293.6
.39252E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
. 75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06 293.6
.87821E-07 293.6
.48252E-06 293.6
.36804E-06 293.6
.71398E-05 293.6
.58163E-07 293.6
-13342E-07 293.6
.89046E-05 293.6
.42602E-06 293.6
.52789E-06 293.6
.22000E-04  293.6
.81117E-06 293.6
.44506E-05 293.6
8.00895E-02 a/b-cm
.32434E-02 293.6
.80329E-02 293.6
.05686E-04  293.6
.33797E-05 293.6
.47310E-05 293.6
.79375E-02 293.6
.00274E-04  293.6
.07732E-06 293.6
.37038E-06 293.6
.20262E-07 293.6
. 79000E-07 293.6
. 75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06  293.6
.87821E-07 293.6
.44602E-06  293.6
.34704E-06  293.6
.68104E-05 293.6
.50550E-07 293.6
.12337E-07 293.6
.87830E-05 293.6
.37182E-06  293.6
.42167E-06  293.6
.05300E-04  293.6
.16868E-06 293.6
.92770E-05 293.6
8.01228E-02 a/b-cm
.32434E-02 293.6
.82870E-02 293.6
.05686E-04  293.6
.33797E-05 293.6
.47310E-05 293.6
.76228E-02 293.6
.95724E-05 293.6
.04178E-06 293.6
.34679E-06 293.6
.20262E-07 293.6
. 79000E-07 293.6
. 75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06 293.6

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
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Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
" 8.015300E-02
H-1

0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

" 8.014370E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

*  8.009850E-02
H-1
0-16
Mg-24
Mg-25
Mg-26

314
314
314
314
314
314
314
314
314
314
314
314
314
314
314
314
314
314
314
314
314
314
314
314
314
314
314
314
314

[eNeNoNoNoNoNoloNoNoNoNa]

total atom density

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
i

total atom density

[eNeoNoNoloNoNoNoNoNoNoNoloNoNolooNoNoNooNoNoNoNoNoNoNoNa)

total atom density

oOoocoo

HTWNOOOWRRFPOWNON

TWNONORFPOWNONRPRPUONNWOWWRARWOONRRERRRERW

HWNOOORRFPOWNONRFRRPUONNWWRAWIOONRRRRPEP®

RPRPRW

[N NN NN e Mol

6
6
6
6

[N NoNoNoNoNoNoNoNoNoNoNoNoNo o NN N No Ne oo NN Ne e el o))

[oNoNoNoNoNoNoN N NoNoNoNoN N oNaoNoNoNoNo Ne le N le)Neple))

6
6
6

.87821E-07 293.
-40711E-06 293.
.32464E-06 293.
.64591E-05 293.
.42433E-07 293.
-11265E-07 293.
.86534E-05 293.
.31405E-06 293.
.37446E-06 293.
-94100E-04 293.
.54980E-06 293.
.44221E-05 293.
8.01530E-02 a/b-cm
.32434E-02 293.
.85176E-02 293.
.05686E-04 293.
.33797E-05 293.
.47310E-05 293.
.73372E-02 293.
-89350E-05 293.
-00951E-06 293.
.32537E-06 293.
.20262E-07 293.
- 79000E-07 293.
.75536E-06 293.
. 75590E-07 293.
.63873E-07 293.
.30517E-07 293.
.02189E-05 293.
.15860E-06 293.
.87821E-07 293.
.37178E-06 293.
.30432E-06 293.
.61403E-05 293.
.35068E-07 293.
-10292E-07 293.
.85357E-05 293.
.26161E-06 293.
.23926E-06 293.
.74700E-04 293.
.89573E-06 293.
-90920E-05 293.
8.01437E-02 a/b-cm
.32434E-02 293.
.84469E-02 293.
.05686E-04 293.
.33797E-05 293.
.47310E-05 293.
_74247E-02 293.
-91306E-05 293.
-01941E-06 293.
-33194E-06 293.
.20262E-07 293.
.79000E-07 293.
. 75536E-06 293.
. 75590E-07 293.
.63873E-07 293.
.30517E-07 293.
.02189E-05 293.
.15860E-06 293.
.87821E-07 293.
.38261E-06 293.
.31055E-06 293.
.62380E-05 293.
.37326E-07 293.
-10590E-07 293.
.85717E-05 293.
_27767E-06 293.
.97424E-06 293.
-50000E-04 293.
.78972E-06 293.
. 76609E-05 293.
8.00985E-02 a/b-cm
.32434E-02 293.
-81013E-02 293.
.05686E-04 293.
.33797E-05 293.
.47310E-05 293.

[N NeNe el

end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
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Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
"  8.005550E-02
H-1

0-16

Mg-24

Mg-25

Mg-26

Al-27

Si-28

Si-29

Si-30

Ti-46

Ti-47

Ti-48

Ti-49

Ti-50

Cr-50

Cr-52

Cr-53

Cr-54

Mn-55

Fe-54

Fe-56

Fe-57

Fe-58

" 8.002710E-02
H-1
0-16

Mg-24

Mg-25

Mg-26

Al-27

Si-28

Si-29

Si-30

Ti-46

Ti-47

Ti-48

Ti-49

Ti-50

Cr-50

Cr-52

Cr-53

Cr-54

Mn-55

Fe-54

Fe-56

Fe-57

Fe-58

Cu-63

316

317
317
317
317
317
317
317
317
317
317
317
317
317
317
317
317
317

318
318
318
318
318
318
318
318
318
318
318
318

[eNeoNoNeooNoNoNoNoooNoloNoNolooNoNoNoNoNoNoNa}

total atom density

[eNeNoNooNoNololoooNolooNolooNo o ool o oNoloN oo o]

total atom density

[eNeoloNoNoloNoloNoNooNolooNolooNoNoNoNoNoNoNa]

HNPFPARMORRFRPOWNONRFRFRFRPOONNOWODMNWARNRRERPRPPEP® HWNOUORRFPOWNONRFRRFRPONNWWRARWAORN

PROWNONRPRPUONNWOWWOWRMWARNRRERRERW

_78528E-02 293.6
_00085E-04  293.6
_06774E-06  293.6
_36403E-06  293.6
.20262E-07 293.6
_79000E-07 293.6
_75536E-06  293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06  293.6
.87821E-07 293.6
.43555E-06  293.6
.34101E-06  293.6
.67158E-05 293.6
.48365E-07 293.6
.12048E-07 293.6
.87481E-05 293.6
_35629E-06  293.6
_67811E-06 293.6
_29200E-04  293.6
_27126E-06 293.6
_06618E-05 293.6
8.00555E-02 a/b-cm
.32434E-02 293.6
_77731E-02 293.6
_05686E-04  293.6
_33797E-05 293.6
_47310E-05 293.6
.82593E-02 293.6
.00993E-04  293.6
-11370E-06 293.6
.39453E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
. 75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06 293.6
.87821E-07 293.6
_48581E-06 293.6
_36993E-06 293.6
_71695E-05 293.6
-58848E-07 293.6
_13433E-07 293.6
_89155E-05 293.6
_43090E-06  293.6
_44742E-06  293.6
_14500E-04  293.6
_77898E-06 293.6
_40161E-05 293.6
8.00271E-02 a/b-cm
.32434E-02 293.6
.75562E-02 293.6
.05686E-04  293.6
.33797E-05 293.6
.47310E-05 293.6
.85280E-02 293.6
.01591E-04  293.6
.14401E-06 293.6
.41465E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
. 75536E-06 293.6
_75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
_02189E-05 293.6
_15860E-06 293.6
_87821E-07 293.6
_51903E-06 293.6
-38905E-06 293.6
_74693E-05 293.6
_65776E-07 293.6
.14348E-07 293.6
_90262E-05 293.6

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
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Cu-65
U-234
U-235
U-236
U-238

" 8.000130E-02

H-1 319
0-16 319
Mg-24 319
Mg-25 319
Mg-26 319
Al-27 319
Si-28 319
Si-29 319
Si-30 319
Ti-46 319
Ti-47 319
Ti-48 319
Ti-49 319
Ti-50 319
Cr-50 319
Cr-52 319
Cr-53 319
Cr-54 319
Mn-55 319
Fe-54 319
Fe-56 319
Fe-57 319
Fe-58 319
Cu-63 319
Cu-65 319
U-234 319
U-235 319
U-236 319
U-238 319
- Outer Fuel

* 8.005830E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
" 8.008950E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46

321
321
321
321

oOoooo

total atom density

[eNelolooololoolooojoojoloooNoooN ol oloNoNooNoNa]

Element
total atom density

[eNeNoNooloNooNoNoNoNoloNooloooNooNoNoNoloNoNoloNoNa]

total atom density

[eNeoloNoNoloNoNoNoNa]

PP Wwwo

1 FPREPNNORRFRPOWNONRFRPRUONNOWWMNWARNRPRRERREP®

HNRPARORFPOWNONRFRPRPRUONMNWWRAWARNRPRERRE®

AWORNRRREPPR®

fueled region 2
8.00583E-02 a/b-cm

_48022E-06  293.6
_63412E-06  293.6
_38700E-04  293.6
_45366E-06 293.6
_96242E-05 293.6
8.00013E-02 a/b-cm
.32434E-02 293.6
.73591E-02 293.6
.05686E-04  293.6
.33797E-05 293.6
.47310E-05 293.6
.87722E-02 293.6
.02136E-04  293.6
.17160E-06 293.6
.43297E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
. 75536E-06 293.6
_75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06 293.6
_87821E-07 293.6
_54922E-06 293.6
_40643E-06 293.6
_77418E-05 293.6
_72072E-07 293.6
_15179E-07 293.6
_91268E-05 293.6
.52504E-06 293.6
.89485E-06 293.6
.69800E-04  293.6
.15795E-06 293.6
.56322E-05 293.6

[oNoNoNoNoNoN N N NN N N N NN NoNoNoNo N Ne le i) Ne)Ne)

6
6
6

.32434E-02 293.
. 77945E-02 293.
.05686E-04  293.
.33797E-05  293.
_47310E-05  293.
.82328E-02  293.
.00933E-04  293.
.11066E-06  293.
_39252E-06  293.
.20262E-07 293.
_79000E-07 293.
_75536E-06  293.
_75590E-07 293.
.63873E-07 293.
_30517E-07 293.
_.02189E-05  293.
.15860E-06  293.
.87821E-07 293.
.48252E-06  293.
.36804E-06  293.
.71398E-05  293.
.58163E-07 293.
.13342E-07 293.
.89046E-05  293.
.42602E-06  293.
.52789E-06  293.
.22000E-04  293.
.81117E-06 293.
.44506E-05 293.
8.00895E-02 a/b-cm
.32434E-02 293.
_80329E-02 293.
.05686E-04  293.
_33797E-05 293.
_47310E-05 293.
_79375E-02 293.
.00274E-04  293.
_07732E-06 293.
_37038E-06 293.
.20262E-07 293.

[N NeNeo NN NN Ne el

end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
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Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
"  8.012280E-02
H-1

0-16

Mg-24

Mg-25

Mg-26

Al-27

Si-28

Si-29

Si-30

Ti-46

Ti-47

Ti-48

Ti-49

Ti-50

Cr-50

Cr-52

Cr-53

Cr-54

Mn-55

Fe-54

Fe-56

" 8.015300E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

323
323
323
323
323
323
323
323

[eNeloNoNololoNoNoNoNoNoloNoNoNoNoNoNe]

total atom density

[eNeNoNololoNoNoNoooNolooNolo oo oooNoNoNoNooNoN o]

total atom density

[eNeoloNololoNooloNoololooNolo oo o oNol o oo oo oNoNa]

HNNOAOOORFPOWNONRFRRPRONNWW

HWNUOOORRFRPOWNONRRPUONNWWOWRAMNWOOONRRRERW®W

WNONORRFRPOWNONRFRFRFRPONNWOWOMNWAOONRRPRRPEP®

_79000E-07 293.6
_75536E-06  293.6
_75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
_02189E-05 293.6
_15860E-06  293.6
.87821E-07 293.6
.44602E-06  293.6
.34704E-06  293.6
.68104E-05 293.6
.50550E-07 293.6
.12337E-07 293.6
.87830E-05 293.6
.37182E-06  293.6
.42167E-06  293.6
.05300E-04  293.6
.16868E-06 293.6
.92770E-05 293.6
8.01228E-02 a/b-cm
.32434E-02 293.6
.82870E-02 293.6
_05686E-04  293.6
_33797E-05 293.6
_47310E-05 293.6
_76228E-02 293.6
_95724E-05 293.6
.04178E-06 293.6
_34679E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
. 75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06 293.6
.87821E-07 293.6
.40711E-06 293.6
.32464E-06 293.6
.64591E-05 293.6
.42433E-07 293.6
.11265E-07 293.6
_86534E-05 293.6
-31405E-06 293.6
_37446E-06 293.6
_94100E-04  293.6
_54980E-06 293.6
_44221E-05 293.6
8.01530E-02 a/b-cm
_32434E-02 293.6
.85176E-02 293.6
_05686E-04  293.6
_33797E-05 293.6
.47310E-05 293.6
.73372E-02 293.6
.89350E-05 293.6
.00951E-06 293.6
.32537E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
. 75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06 293.6
_87821E-07 293.6
_37178E-06 293.6
-30432E-06 293.6
_61403E-05 293.6
-35068E-07 293.6
-10292E-07 293.6
_85357E-05 293.6
_26161E-06 293.6
_23926E-06 293.6
_74700E-04  293.6
_89573E-06 293.6
-90920E-05 293.6

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
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" 8.014370E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
® 8.009850E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
" 8.005550E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53

326
326
326
326
326
326
326
326
326
326
326

327
327
327
327
327

[eNeloNooloNooloNoololoNoNolooNoooNol o oNoNoNoNoNoNa]

total atom density

[eNeNoNooloNolooNoooooNoloooNoooNol oo oo oNoNa]

total atom density

[eNeloNojoloNoooNooNoNoNoNoNoNa)

total atom density =

TWNOOOORRFRPOWNONRFRFRONNWOWWOMNWAOONRRPRREP®

HTWNOOORRFRPOWNONRFRRUONNOWOMNWARNRPRPRPREPW

PRONNOWOMNWOAORNRRRERPRP®

8.01437E-02 a/b-cm

.32434E-02
.84469E-02
.05686E-04
.33797E-05
.47310E-05
.74247E-02
-91306E-05
.01941E-06
.33194E-06
.20262E-07
.79000E-07
. 75536E-06
. 75590E-07
.63873E-07
.30517E-07
.02189E-05
.15860E-06
.87821E-07
.38261E-06
.31055E-06
.62380E-05
.37326E-07
-10590E-07
.85717E-05
.27767E-06
.97424E-06
-50000E-04
.78972E-06
. 76609E-05

8.00985E-02 a/b-cm

.32434E-02
.81013E-02
-05686E-04
.33797E-05
.47310E-05
.78528E-02
-00085E-04
.06774E-06
.36403E-06
.20262E-07
.79000E-07
. 75536E-06
. 75590E-07
.63873E-07
.30517E-07
.02189E-05
.15860E-06
.87821E-07
.43555E-06
.34101E-06
.67158E-05
.48365E-07
.12048E-07
.87481E-05
-35629E-06
.67811E-06
-29200E-04
.27126E-06
-06618E-05

8.00555E-02 a/b-cm

.32434E-02
.77731E-02
-05686E-04
.33797E-05
.47310E-05
.82593E-02
.00993E-04
.11370E-06
.39453E-06
.20262E-07
.79000E-07
. 75536E-06
. 75590E-07
.63873E-07
.30517E-07
.02189E-05
.15860E-06

293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6

293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.6
293.6
293.6

[oNoNoNoNoNoNoNoNoNoNoN N N NoNoNoNoNo Ne Ne ol el Ne)le)

293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.

[N NoNoNoNoN N N NeoNeoNeo e N NeoNe Nel

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

A-53



Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
" 8.002710E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

" 8.000130E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

*  8.005830E-02
H-1
0-16
Mg-24

328
328
328
328
328
328
328
328
328
328
328
328
328
328
328
328
328
328
328
328
328
328
328
328
328
328
328
328
328

[eNeNoNoNoNoNoloNoNoNoNa]

total atom density

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
i

total atom density

[eNeNoNoloNoNoNoNooNoNoloNoNolooNoNoooNoNoNoNoNooNoNa)

Outer Fuel Element
total atom density

ITNFRPARMORFRPOWNON

ITPPRPOWORFRPOWNONRFRRUONNWWRWARNRPRPRPREP®

PREPNNORFRPOWNONRFRPRPUONNWOWRARWARNRRERPRPEP®

BRw

.87821E-07
.48581E-06
.36993E-06
.71695E-05
.58848E-07
.13433E-07
-89155E-05
-43090E-06
-44742E-06
-14500E-04
. 77898E-06
.40161E-05

8.00271E-02 a/b-cm

.32434E-02
. 75562E-02
-05686E-04
.33797E-05
.47310E-05
.85280E-02
.01591E-04
.14401E-06
.41465E-06
.20262E-07
.79000E-07
. 75536E-06
. 75590E-07
.63873E-07
.30517E-07
.02189E-05
.15860E-06
.87821E-07
.51903E-06
.38905E-06
.74693E-05
.65776E-07
.14348E-07
.90262E-05
.48022E-06
.63412E-06
-38700E-04
.45366E-06
.96242E-05

8.00013E-02 a/b-cm

.32434E-02
.73591E-02
.05686E-04
.33797E-05
.47310E-05
.87722E-02
.02136E-04
.17160E-06
.43297E-06
.20262E-07
.79000E-07
. 75536E-06
. 75590E-07
.63873E-07
.30517E-07
-02189E-05
-15860E-06
.87821E-07
-54922E-06
-40643E-06
.77418E-05
.72072E-07
.15179E-07
-91268E-05
.52504E-06
.89485E-06
.69800E-04
.15795E-06
.56322E-05

.32434E-02
. 77945E-02
.05686E-04

293.
293.
293.
293.
293.
293.
293.
293.
293.
293.6
293.6
293.6

[N e NN Ne ) NeNe o))

293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.

[N NoNoNoNoNoNoNoNoNoNoNoNeoNaoNoNoNoNoNo NeNo o N Neo e e Ne el

293.
293.
293.
293.
293.
293.
293.
293.
293.

N

©

w
[oNoNoNoNoNoNoN N NoNoNoNoN N oNaoNoNoNoNo Ne le N o) Neple))

fueled region 3
8_.00583E-02 a/b-cm

293.6
293.6
293.6

end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end

A-54



Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
" 8.008950E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57

" 8.012280E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57

331

333
333
333
333
333
333
333
333
333
333

[ejeNoNeooloNoNoNoooNoloNoNolooNoNo oo NoNoNoNoNa]

total atom density

[eNeoNoNololoNolooNoooloNojoloooNooNoN oo oo oNoNoNe]

total atom density

[eNeNoNoNoloNooloNooNolooNoloNoNoNoNoNoNa]

IHNPFPARMORRFRPOWNONRFRPRPONNWWOWRARWARNEREPR

ITNNOOORRFRPOWNONRFRFRFRPONNOWWOMNWARNRPRPRPREP®

QWNONRFRFRUONNWWRMNWAONRRERE®W

.33797E-05
.47310E-05
.82328E-02
.00933E-04
-11066E-06
.39252E-06
.20262E-07
.79000E-07
. 75536E-06
. 75590E-07
.63873E-07
.30517E-07
-02189E-05
-15860E-06
.87821E-07
-48252E-06
-36804E-06
.71398E-05
.58163E-07
-13342E-07
-89046E-05
.42602E-06
.52789E-06
.22000E-04
.81117E-06
.44506E-05

.32434E-02
.80329E-02
.05686E-04
.33797E-05
.47310E-05
.79375E-02
.00274E-04
.07732E-06
.37038E-06
.20262E-07
.79000E-07
. 75536E-06
. 75590E-07
.63873E-07
.30517E-07
.02189E-05
.15860E-06
.87821E-07
.44602E-06
.34704E-06
.68104E-05
.50550E-07
.12337E-07
.87830E-05
.37182E-06
.42167E-06
.05300E-04
.16868E-06
.92770E-05

8.01228E-02 a/b-cm

.32434E-02
.82870E-02
-05686E-04
.33797E-05
.47310E-05
.76228E-02
.95724E-05
.04178E-06
.34679E-06
.20262E-07
.79000E-07
. 75536E-06
. 75590E-07
.63873E-07
.30517E-07
.02189E-05
.15860E-06
.87821E-07
.40711E-06
.32464E-06
.64591E-05
.42433E-07

293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
8.00895E-02 a/b-cm

293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.

293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.

[oNoNoNoNoNoNoNoNoNoNoNoNoN NN N NN NN Ne e le) el

[oNoNoNoNoNoN NN NN NN NN e N NeoNeo Ne e le le)l

6
6
6

[oNoNoNoNoNoNoNoNoNo NN NoNoNoNe o oo NN Ne)

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
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Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
" 8.015300E-02
H-1

0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

" 8.014370E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
" 8.009850E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46

334
334
334
334
334
334
334
334
334
334
334
334
334
334
334
334
334
334
334
334
334
334
334
334
334
334
334
334
334

335
335
335
335

[cNoNoNoNoNoNa]

total atom density

[eNeNolooloNoooooooololoooloooNoNooNoNoNoNoNa]

total atom density

[eNeNoNooloNooNoNooNoloN o oloooNooNoNoNoloNoNooNoNa]

total atom density

[eNeoNoNoNoloNoNoNoNa]

ITWNOO R

HWNONORFRPOWNONRPRFRPUONNWOWWAMWOONRRERREW

HWNODODORRFPOWNONRFRPRPUONMNWWRAWUOUOONRRERRE®

DWORNRRREPRP®

-11265E-07 293.6
.86534E-05 293.6
-31405E-06 293.6
.37446E-06 293.6
-94100E-04 293.6
.54980E-06 293.6
.44221E-05 293.6
8.01530E-02 a/b-cm
.32434E-02 293.6
.85176E-02 293.6
.05686E-04 293.6
.33797E-05 293.6
.47310E-05 293.6
.73372E-02 293.6
.89350E-05 293.6
.00951E-06 293.6
.32537E-06 293.6
.20262E-07 293.6
-79000E-07 293.6
.75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
-02189E-05 293.6
-15860E-06 293.6
.87821E-07 293.6
.37178E-06 293.6
-30432E-06 293.6
.61403E-05 293.6
-35068E-07 293.6
-10292E-07 293.6
.85357E-05 293.6
.26161E-06 293.6
.23926E-06 293.6
.74700E-04 293.6
.89573E-06 293.6
-90920E-05 293.6
8.01437E-02 a/b-cm
.32434E-02 293.6
.84469E-02 293.6
.05686E-04 293.6
.33797E-05 293.6
.47310E-05 293.6
.74247E-02 293.6
-91306E-05 293.6
-01941E-06 293.6
-33194E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
.75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
-02189E-05 293.6
.15860E-06 293.6
.87821E-07 293.6
.38261E-06 293.6
.31055E-06 293.6
.62380E-05 293.6
.37326E-07 293.6
-10590E-07 293.6
.85717E-05 293.6
.27767E-06 293.6
.97424E-06 293.6
-50000E-04 293.6
.78972E-06 293.6
. 76609E-05 293.6
8.00985E-02 a/b-cm
-32434E-02 293.6
-81013E-02 293.6
-05686E-04 293.6
.33797E-05 293.6
.47310E-05 293.6
.78528E-02 293.6
-00085E-04 293.6
.06774E-06 293.6
.36403E-06 293.6
.20262E-07 293.6

end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end

A-56



Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
" 8.005550E-02
H-1

0-16

Mg-24

Mg-25

Mg-26

Al-27

Si-28

Si-29

Si-30

Ti-46

Ti-47

Ti-48

Ti-49

Ti-50

Cr-50

Cr-52

Cr-53

Cr-54

Mn-55

Fe-54

Fe-56

" 8.002710E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

337
337
337
337
337
337
337
337
337
337
337
337
337
337
337
337
337
337
337
337
337
337
337

[eNeloNoNololoNoNoNoNoNoloNoNoNoNoNoNe]

total atom density

[eNeNoNololoNoNoNoooNolooNolo oo oooNoNoNoNooNoN o]

total atom density

[eNeoloNololoNooloNoololooNolo oo o oNol o oo oo oNoNa]

HWNOAOUORFPOWNONRFRPRERONNWW

ITNRPRARMORRPOWNONRPRPUONNWWOAMNWOOAORNRRRERW®W

PRPWOWWORRFRPOWNONRFRFRFRPOONNOWOMNWARNRRPRREP®

_79000E-07 293.6
_75536E-06  293.6
_75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
_02189E-05 293.6
_15860E-06  293.6
.87821E-07 293.6
.43555E-06  293.6
.34101E-06  293.6
.67158E-05 293.6
.48365E-07 293.6
.12048E-07 293.6
.87481E-05 293.6
.35629E-06  293.6
.67811E-06  293.6
.29200E-04  293.6
.27126E-06 293.6
.06618E-05 293.6
8.00555E-02 a/b-cm
.32434E-02 293.6
_77731E-02 293.6
_05686E-04  293.6
_33797E-05 293.6
_47310E-05 293.6
_82593E-02 293.6
_00993E-04 293.6
_11370E-06 293.6
.39453E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
. 75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06 293.6
.87821E-07 293.6
.48581E-06 293.6
.36993E-06 293.6
. 71695E-05 293.6
.58848E-07 293.6
.13433E-07 293.6
_89155E-05 293.6
_43090E-06 293.6
_44742E-06 293.6
_14500E-04  293.6
_77898E-06 293.6
_40161E-05 293.6
8.00271E-02 a/b-cm
_32434E-02 293.6
_75562E-02 293.6
_05686E-04  293.6
_33797E-05 293.6
.47310E-05 293.6
.85280E-02 293.6
.01591E-04  293.6
.14401E-06 293.6
.41465E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
. 75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06 293.6
_87821E-07 293.6
_51903E-06 293.6
-38905E-06 293.6
_74693E-05 293.6
_65776E-07 293.6
.14348E-07 293.6
_90262E-05 293.6
_48022E-06 293.6
_63412E-06 293.6
_38700E-04  293.6
_45366E-06 293.6
.96242E-05 293.6

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
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" 8.000130E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

* 8.005830E-02
H-1
0-16
Mg-24
Mg-25
Mg-26

Al-27
Si-28
Si-29
Si-30

Ti-46

Ti-47

Ti-48

Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
* 8.008950E-02
H-1

0-16

Mg-24

Mg-25

Mg-26

Al-27

Si-28

Si-29

Si-30

Ti-46

Ti-47

Ti-48

Ti-49

Ti-50

Cr-50

339

341
341
341
341
341
341
341
341

342
342

[eNeloNooloNooloNoololoNoNolooNoooNol o oNoNoNoNoNoNa]

Outer Fuel Element
total atom density

[eNeNoNooloNoNoNoNolooooNoloololoNoNoNoNooN oo oNoNa]

total atom density

[cNololoolojololoooNoNoNoNa)

total atom density =

PRPNNORRFRPOWNONRFRPRONNWOWOMNWARNRRPRRPEP®

ITNPRPRARORPFRPOWNONRRUONNWOWWOWAMNWARNRPRPRPRP®

ONNWWRARWOARNRRPRPRP®

8.00013E-02 a/b-cm

.32434E-02
.73591E-02
.05686E-04
.33797E-05
.47310E-05
.87722E-02
-02136E-04
.17160E-06
.43297E-06
.20262E-07
.79000E-07
. 75536E-06
. 75590E-07
.63873E-07
.30517E-07
.02189E-05
.15860E-06
.87821E-07
.54922E-06
.40643E-06
.77418E-05
.72072E-07
.15179E-07
-91268E-05
.52504E-06
.89485E-06
.69800E-04
.15795E-06
.56322E-05

293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6

fueled region 4
8.00583E-02 a/b-cm

.32434E-02 293.6
. 77945E-02 293.6
.05686E-04  293.6
.33797E-05 293.6
.47310E-05 293.6
.82328E-02 293.6
.00933E-04  293.6
.11066E-06 293.6
.39252E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
. 75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06  293.6
.87821E-07 293.6
.48252E-06  293.6
.36804E-06 293.6
.71398E-05 293.6
.58163E-07 293.6
.13342E-07 293.6
.89046E-05 293.6
.42602E-06  293.6
.52789E-06  293.6
.22000E-04  293.6
.81117E-06 293.6
.44506E-05 293.6
8.00895E-02 a/b-cm
.32434E-02 293.6
.80329E-02 293.6
.05686E-04  293.6
.33797E-05 293.6
.47310E-05 293.6
.79375E-02 293.6
.00274E-04  293.6
.07732E-06 293.6
.37038E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
. 75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

A-58



Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
" 8.012280E-02
H-1

0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

" 8.015300E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

*  8.014370E-02
H-1
0-16
Mg-24

343
343
343
343
343
343
343
343
343
343
343
343
343
343
343
343
343
343
343
343
343
343
343
343
343
343
343
343
343

[eNeNoNoNoloNoNoNolooNoNoNe]

total atom density

[eNeloNoojoNooNoNooNolooNolooolooNoloNoloNoNoNoNoNa]

total atom density

[eNeloNololoNooNooNoNoloNoNolooNoloNoNoNoNoNoNooNoNoNa]

total atom density

ITNNOOORRFRPOWNONERREP

HWNUOOORRPOWNONRRPUONNWWOMNWUOONRRRRER®

HWNONORRFRPOWNONRFRRPUONNWOWWODMNWIOONRRRREP®

B w

_02189E-05 293.6
_15860E-06  293.6
_87821E-07 293.6
_44602E-06  293.6
_34704E-06  293.6
_68104E-05 293.6
-50550E-07 293.6
.12337E-07 293.6
.87830E-05 293.6
.37182E-06  293.6
.42167E-06  293.6
.05300E-04  293.6
.16868E-06 293.6
.92770E-05 293.6
8.01228E-02 a/b-cm
.32434E-02 293.6
.82870E-02 293.6
.05686E-04  293.6
_33797E-05 293.6
_47310E-05 293.6
_76228E-02 293.6
_95724E-05 293.6
.04178E-06 293.6
_34679E-06 293.6
.20262E-07 293.6
_79000E-07 293.6
_75536E-06 293.6
_75590E-07 293.6
.63873E-07 293.6
_30517E-07 293.6
.02189E-05 293.6
.15860E-06 293.6
.87821E-07 293.6
.40711E-06 293.6
.32464E-06 293.6
.64591E-05 293.6
.42433E-07 293.6
.11265E-07 293.6
.86534E-05 293.6
.31405E-06 293.6
.37446E-06 293.6
.94100E-04  293.6
.54980E-06 293.6
_44221E-05 293.6
8.01530E-02 a/b-cm
_32434E-02 293.6
_85176E-02 293.6
_05686E-04  293.6
_33797E-05 293.6
_47310E-05 293.6
_73372E-02 293.6
_89350E-05 293.6
_00951E-06  293.6
_32537E-06  293.6
.20262E-07 293.6
.79000E-07 293.6
. 75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06 293.6
.87821E-07 293.6
.37178E-06 293.6
.30432E-06 293.6
.61403E-05 293.6
.35068E-07 293.6
-10292E-07 293.6
_85357E-05 293.6
_26161E-06  293.6
_23926E-06 293.6
_74700E-04  293.6
_89573E-06 293.6
_90920E-05 293.6
8.01437E-02 a/b-cm
_32434E-02 293.6
_84469E-02 293.6
_05686E-04  293.6

end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end

A-59



Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
" 8.009850E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57

" 8.005550E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57

345

346
346
346
346
346
346
346
346
346
346
346
346
346
346
346
346

347
347
347
347
347
347
347
347
347

[ejeNoNeooloNoNoNoooNoloNoNolooNooN oo NoNoNoNoNa]

total atom density

[eNeoNolololoNolooNoooloNolooooNooNoNoNooNoNoNoNoNe]

total atom density

[eNeoloNojoloNooloNooNolooNoloNoNoNoNoNoNa]

HTWNOOORRFRPOWNONRRFRPOONNOWOMNWARNRPRPRPRP® HWNOOORRFRPOWNONRFRRPONMNNWWRARWOAOONERPRP

OWNONRRUNNWWAWAORNRRP R W

_33797E-05 293.6
_47310E-05 293.6
_74247E-02 293.6
_91306E-05 293.6
_01941E-06  293.6
_33194E-06  293.6
.20262E-07 293.6
.79000E-07 293.6
.75536E-06  293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06  293.6
.87821E-07 293.6
.38261E-06  293.6
.31055E-06  293.6
.62380E-05 293.6
.37326E-07 293.6
-10590E-07 293.6
_85717E-05 293.6
_27767E-06  293.6
_97424E-06  293.6
_50000E-04  293.6
_78972E-06 293.6
_76609E-05 293.6
8.00985E-02 a/b-cm
_32434E-02 293.6
_81013E-02 293.6
_05686E-04  293.6
.33797E-05 293.6
.47310E-05 293.6
.78528E-02 293.6
.00085E-04  293.6
.06774E-06 293.6
.36403E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
. 75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
_15860E-06 293.6
_87821E-07 293.6
_43555E-06 293.6
_34101E-06  293.6
_67158E-05 293.6
_48365E-07 293.6
.12048E-07 293.6
_87481E-05 293.6
_35629E-06  293.6
_67811E-06  293.6
_29200E-04  293.6
_27126E-06 293.6
.06618E-05 293.6
8.00555E-02 a/b-cm
.32434E-02 293.6
_77731E-02 293.6
.05686E-04  293.6
.33797E-05 293.6
.47310E-05 293.6
.82593E-02 293.6
.00993E-04  293.6
-11370E-06 293.6
.39453E-06 293.6
.20262E-07 293.6
_79000E-07 293.6
_75536E-06 293.6
_75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
_02189E-05 293.6
_15860E-06 293.6
_87821E-07 293.6
_48581E-06 293.6
_36993E-06 293.6
_71695E-05 293.6
.58848E-07 293.6

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

A-60



Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
" 8.002710E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

* 8.000130E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

*  8.005830E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29

348
348
348
348
348
348
348
348
348
348
348
348
348
348
348
348
348
348
348
348
348
348
348
348
348
348
348
348
348

349
349
349
349

349

[cNoNoNoNoNoNa]

total atom density

[eNeNolooloNoooooooololoooloooNoNooNoNoNoNoNa]

total atom density

[eNeNoNooloNooNoNooNoloN o oloooNooNoNoNoloNoNooNoNa]

Outer Fuel Element
total atom density

[eNeoNoNoRoNoNoNa]

ITNPRPAMORP

ITPRPOWORFPOWNONRPFRPUONNWOWWRAMWOAORNRRERRRERW

PERPNNORFRPOWNONRPRUONMNWWRAWAORNRPRERRPRE®

ORNRRRPEPRPW®

fueled region
8_.00583E-02 a/b-cm

.32434E-02
. 77945E-02
.05686E-04
.33797E-05
.47310E-05
.82328E-02
.00933E-04
-11066E-06

-13433E-07 293.6
-89155E-05 293.6
-43090E-06 293.6
.44742E-06 293.6
-14500E-04 293.6
.77898E-06 293.6
-40161E-05 293.6
8.00271E-02 a/b-cm
.32434E-02 293.6
.75562E-02 293.6
.05686E-04 293.6
.33797E-05 293.6
.47310E-05 293.6
.85280E-02 293.6
.01591E-04 293.6
.14401E-06 293.6
.41465E-06 293.6
.20262E-07 293.6
-79000E-07 293.6
.75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
-02189E-05 293.6
-15860E-06 293.6
.87821E-07 293.6
-51903E-06 293.6
-38905E-06 293.6
.74693E-05 293.6
.65776E-07 293.6
.14348E-07 293.6
-90262E-05 293.6
.48022E-06 293.6
.63412E-06 293.6
.38700E-04 293.6
.45366E-06 293.6
-96242E-05 293.6
8.00013E-02 a/b-cm
.32434E-02 293.6
.73591E-02 293.6
.05686E-04 293.6
.33797E-05 293.6
.47310E-05 293.6
.87722E-02 293.6
.02136E-04 293.6
-17160E-06 293.6
.43297E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
.75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
-02189E-05 293.6
.15860E-06 293.6
.87821E-07 293.6
.54922E-06 293.6
.40643E-06 293.6
.77418E-05 293.6
.72072E-07 293.6
.15179E-07 293.6
-91268E-05 293.6
.52504E-06 293.6
.89485E-06 293.6
.69800E-04 293.6
.15795E-06 293.6
.56322E-05 293.6

[N NeNeNeo NN Nel

end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end

A-61



Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
" 8.008950E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54

"  8.012280E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235

351

352
352
352
352
352
352
352
352
352
352
352
352
352
352
352
352
352
352
352
352
352

353
353
353
353

[eNeoNoNeoNoNoloNoloooNoloNoNoNooNoNoNoNa)

total atom density

[eNeNoNoojoNoloNoooNolooNolooN oo oNoloNoNoNooNoN o]

total atom density

[cNoloNojoloNooloooNolooNoloNoN oo oNoNoNoNoNoNoNa)

HNPARORFPOWNONRPRPUONMNWWA®W

HNNOOORRFRPOWNONRFRFRFRPOONNOOMNWARNRRPRPRPEP®

JOORRFPOWNONRPFRPUONMNNWWOWRAMWUOONRRERREREPW

_39252E-06  293.6
.20262E-07 293.6
_79000E-07 293.6
_75536E-06  293.6
_75590E-07 293.6
.63873E-07 293.6
_30517E-07 293.6
.02189E-05 293.6
.15860E-06  293.6
.87821E-07 293.6
.48252E-06  293.6
.36804E-06  293.6
.71398E-05 293.6
.58163E-07 293.6
.13342E-07 293.6
.89046E-05 293.6
.42602E-06  293.6
.52789E-06  293.6
.22000E-04  293.6
_81117E-06 293.6
_44506E-05 293.6
8.00895E-02 a/b-cm
.32434E-02 293.6
_80329E-02 293.6
_05686E-04  293.6
_33797E-05 293.6
_47310E-05 293.6
_79375E-02 293.6
_.00274E-04  293.6
_07732E-06 293.6
.37038E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
. 75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06 293.6
.87821E-07 293.6
.44602E-06 293.6
.34704E-06 293.6
.68104E-05 293.6
_50550E-07 293.6
_12337E-07 293.6
_87830E-05 293.6
_37182E-06  293.6
_42167E-06  293.6
_05300E-04  293.6
_16868E-06 293.6
_92770E-05 293.6
8.01228E-02 a/b-cm
.32434E-02 293.6
.82870E-02 293.6
.05686E-04  293.6
.33797E-05 293.6
.47310E-05 293.6
.76228E-02 293.6
.95724E-05 293.6
.04178E-06 293.6
.34679E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
. 75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06 293.6
_87821E-07 293.6
_40711E-06 293.6
.32464E-06 293.6
_64591E-05 293.6
_42433E-07 293.6
_11265E-07 293.6
_86534E-05 293.6
-31405E-06 293.6
_37446E-06 293.6
_94100E-04 293.6

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
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U-236
U-238

" 8.015300E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

" 8.014370E-02
H-1
0-16
Mg-24
Mg-25
Mg-26

Al-27
Si-28
Si-29
Si-30

Ti-46

Ti-47

Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
" 8.009850E-02
H-1

0-16

Mg-24

Mg-25

Mg-26

Al-27

Si-28

Si-29

Si-30

Ti-46

Ti-47

Ti-48

Ti-49

Ti-50

Cr-50

353
353

354
354
354
354
354
354
354
354
354
354
354
354
354
354
354
354
354
354
354
354
354
354
354
354
354
354
354
354
354

355
355
355
355
355
355
355
355

356
356

0
0

total atom density

[eNeNolooololooNoooloooloooNolojoNoNooNoNoNoNoNe]

total atom density

[eNeNoNooloNoNoNoNolooloololoNooloooNoNooN oo oNoNa]

total atom density

[cNeoloololojololoooloNoNoNa)

IwN

HTWNONORRFRPOWNONRFRFROONNWOWWOMNWAOONRRPRREP®

HWNOODORFPOWNONRPRPUONNWOWWRAWOOONRRERREPW

GONNWWRARWOARNRRPRERPRP®

_54980E-06  293.6
_44221E-05 293.6
8.01530E-02 a/b-cm
.32434E-02 293.6
.85176E-02 293.6
_05686E-04  293.6
.33797E-05 293.6
.47310E-05 293.6
.73372E-02 293.6
.89350E-05 293.6
.00951E-06 293.6
.32537E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
. 75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
_02189E-05 293.6
_15860E-06 293.6
_87821E-07 293.6
_37178E-06 293.6
-30432E-06 293.6
_61403E-05 293.6
-35068E-07 293.6
-10292E-07 293.6
_85357E-05 293.6
_26161E-06 293.6
_23926E-06 293.6
_74700E-04  293.6
.89573E-06 293.6
.90920E-05 293.6
8.01437E-02 a/b-cm
.32434E-02 293.6
.84469E-02 293.6
.05686E-04  293.6
.33797E-05 293.6
.47310E-05 293.6
.74247E-02 293.6
-91306E-05 293.6
.01941E-06 293.6
.33194E-06 293.6
.20262E-07 293.6
_79000E-07 293.6
_75536E-06 293.6
_75590E-07 293.6
.63873E-07 293.6
_30517E-07 293.6
_02189E-05 293.6
_15860E-06  293.6
_87821E-07 293.6
_38261E-06  293.6
_31055E-06  293.6
_62380E-05 293.6
.37326E-07 293.6
-10590E-07 293.6
.85717E-05 293.6
.27767E-06  293.6
.97424E-06  293.6
.50000E-04  293.6
.78972E-06 293.6
. 76609E-05 293.6
8.00985E-02 a/b-cm
.32434E-02 293.6
.81013E-02 293.6
.05686E-04  293.6
_33797E-05 293.6
_47310E-05 293.6
_78528E-02 293.6
_00085E-04  293.6
_06774E-06 293.6
-36403E-06 293.6
.20262E-07 293.6
_79000E-07 293.6
_75536E-06 293.6
_75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6

end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
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Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
* 8.005550E-02
H-1

0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

" 8.002710E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

*  8.000130E-02
H-1
0-16
Mg-24

357
357
357
357
357
357
357
357
357
357
357
357
357
357
357
357
357
357
357
357
357
357
357
357
357
357
357
357
357

[eNeNoNoNoloNoNoNoloNoNoNoNe]

total atom density

[eNeloNoojoNooNoooNolooNolooolooNoloNoloNoNoNoNoNa]

total atom density

[eNeloNooloNooNooNoNoloNoolooNol o oNoNoNoNoNoNoNoNoNa]

total atom density

HTWNOOORRFRPOWNONRPRP

ITNRPRARORPRRPOWNONRRPUONNWWOMNWOORNRRPRERRER®

HPPRPOWWORRFRPOWNONRFRPRFRPONNWOWWOMNWARNRRPRREP®

B w

_02189E-05 293.6
_15860E-06  293.6
_87821E-07 293.6
_43555E-06  293.6
_34101E-06  293.6
_67158E-05 293.6
_48365E-07 293.6
.12048E-07 293.6
.87481E-05 293.6
.35629E-06  293.6
.67811E-06  293.6
.29200E-04  293.6
.27126E-06 293.6
.06618E-05 293.6
8.00555E-02 a/b-cm
.32434E-02 293.6
_77731E-02 293.6
.05686E-04  293.6
_33797E-05 293.6
_47310E-05 293.6
_82593E-02 293.6
_00993E-04  293.6
_11370E-06 293.6
.39453E-06 293.6
.20262E-07 293.6
_79000E-07 293.6
_75536E-06 293.6
_75590E-07 293.6
.63873E-07 293.6
_30517E-07 293.6
.02189E-05 293.6
.15860E-06 293.6
.87821E-07 293.6
.48581E-06 293.6
.36993E-06 293.6
. 71695E-05 293.6
.58848E-07 293.6
.13433E-07 293.6
.89155E-05 293.6
-43090E-06 293.6
.44742E-06 293.6
.14500E-04  293.6
. 77898E-06 293.6
_40161E-05 293.6
8.00271E-02 a/b-cm
_32434E-02 293.6
_75562E-02 293.6
_05686E-04  293.6
_33797E-05 293.6
_47310E-05 293.6
_85280E-02 293.6
_01591E-04  293.6
_14401E-06  293.6
_41465E-06  293.6
.20262E-07 293.6
.79000E-07 293.6
. 75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06 293.6
.87821E-07 293.6
.51903E-06 293.6
.38905E-06 293.6
.74693E-05 293.6
.65776E-07 293.6
.14348E-07 293.6
_90262E-05 293.6
.48022E-06  293.6
_63412E-06 293.6
_38700E-04  293.6
_45366E-06 293.6
_96242E-05 293.6
8.00013E-02 a/b-cm
_32434E-02 293.6
_73591E-02 293.6
_05686E-04  293.6

end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
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Mg-25

" 8.005830E-02
H-1
0-16
Mg-24
Mg-25
Mg-26

Al-27
Si-28
Si-29
Si-30

Ti-46

Ti-47

Ti-48

Ti-49

Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
* 8.008950E-02
H-1

0-16

Mg-24

Mg-25

Mg-26

Al-27

Si-28

Si-29

Si-30

Ti-46

Ti-47

Ti-48

Ti-49

Ti-50

Cr-50

Cr-52

Cr-53

Cr-54

Mn-55

Fe-54

359

361
361
361
361
361
361
361
361
361
361
361
361
361
361

362
362
362
362
362
362
362
362

[ejeNoNeololoNoNoNooNoNoloNoNoloNoNoNoN oo NoNoNoNoNa]

Outer Fuel Element
total atom density

[eNeNolololoNoloNoNooolofoloNoooNoooNoNooNoNooNeoNe]

total atom density

[ejeoloNojojoNojooNooNolooNo o oNoNeoNa)

.33797E-05
.47310E-05
.87722E-02
.02136E-04
.17160E-06
.43297E-06
.20262E-07
.79000E-07
. 75536E-06
. 75590E-07
.63873E-07
.30517E-07
-02189E-05
-15860E-06
.87821E-07
.54922E-06
-40643E-06
.77418E-05
.72072E-07
.15179E-07
-91268E-05
.52504E-06
-89485E-06
.69800E-04
.15795E-06
.56322E-05

PREPNNORRFROWNONRFRPRPONMNNWOWWORAWARNEREPR

293.

fueled region 6

= 8.00583E-02 a/b-cm

3.32434E-02 293.
1.77945E-02 293.
1.05686E-04  293.
1.33797E-05 293.
1.47310E-05 293.
2.82328E-02 293.
1.00933E-04  293.
5.11066E-06 293.
3.39252E-06 293.
4.20262E-07 293.
3.79000E-07 293.
3.75536E-06 293.
2.75590E-07 293.
2.63873E-07 293.
5.30517E-07 293.
1.02189E-05 293.
1.15860E-06 293.
2.87821E-07 293.
6.48252E-06  293.
2.36804E-06  293.
3.71398E-05  293.
8.58163E-07 293.
1.13342E-07 293.
1.89046E-05  293.
8.42602E-06  293.
4.52789E-06  293.
4.22000E-04  293.
1.81117E-06 293.
2.44506E-05 293.
= 8.00895E-02 a/b-cm
3.32434E-02 293.
1.80329E-02 293.
1.05686E-04  293.
1.33797E-05 293.
1.47310E-05 293.
2.79375E-02 293.
1.00274E-04  293.
5.07732E-06 293.
3.37038E-06 293.
4.20262E-07 293.
3.79000E-07 293.
3.75536E-06 293.
2.75590E-07 293.
2.63873E-07 293.
5.30517E-07 293.
1.02189E-05 293.
1.15860E-06 293.
2.87821E-07 293.
6.44602E-06 293.
2.34704E-06 293.

[N NoNoNoNoN NN NN NN NN e N NeoNeo e Nele ) le)l

6

[oNoNoNoNoNoNoNoNoNoNoNoNoNoNoNe No oo NoNeoNe e le N e el

6
6
6

[oNoNoNoNoNoNoNoN N No NN N N Neo N Ne e Nel

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
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Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
" 8.012280E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

* 8.015300E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

*  8.014370E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29

363
363
363
363
363
363
363
363
363
363
363
363
363
363
363
363
363
363
363
363
363
363
363
363
363
363
363
363
363

364
364

[eNeNoloNoNoNoNoNa]

total atom density

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
i

total atom density

[eNeoNoNeoNoloNoNoNoNoNoNoloNoNoloNooNooNoNoNoNoNoNoloNoNa]

total atom density

[eNeoNoNoRoNoNoNa]

ITNNOIOIO R~ 00W

HTWNUOORFPOWNONRPFRPUONNWOWWRARWOONRRERRERW

HWNONORRFPOWNONRFRPRPUONMNWWRAWUOUOONRRERRE®

GQONRFRRFRRFPRFPW

_68104E-05 293.6
_50550E-07 293.6
_12337E-07 293.6
_87830E-05 293.6
_37182E-06  293.6
_42167E-06  293.6
_05300E-04  293.6
.16868E-06 293.6
.92770E-05 293.6
8.01228E-02 a/b-cm
.32434E-02 293.6
.82870E-02 293.6
.05686E-04  293.6
.33797E-05 293.6
.47310E-05 293.6
.76228E-02 293.6
.95724E-05 293.6
.04178E-06 293.6
_34679E-06 293.6
.20262E-07 293.6
_79000E-07 293.6
_75536E-06 293.6
_75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
_02189E-05 293.6
_15860E-06 293.6
_87821E-07 293.6
_40711E-06 293.6
_32464E-06 293.6
.64591E-05 293.6
.42433E-07 293.6
.11265E-07 293.6
.86534E-05 293.6
.31405E-06 293.6
.37446E-06 293.6
.94100E-04  293.6
.54980E-06 293.6
.44221E-05 293.6
8.01530E-02 a/b-cm
.32434E-02 293.6
.85176E-02 293.6
_.05686E-04  293.6
_33797E-05 293.6
_47310E-05 293.6
_73372E-02 293.6
_89350E-05 293.6
_00951E-06  293.6
_32537E-06  293.6
.20262E-07 293.6
_79000E-07 293.6
_75536E-06  293.6
_75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06  293.6
.87821E-07 293.6
.37178E-06  293.6
.30432E-06  293.6
.61403E-05 293.6
.35068E-07 293.6
.10292E-07 293.6
.85357E-05 293.6
.26161E-06  293.6
.23926E-06  293.6
.74700E-04  293.6
_89573E-06 293.6
_90920E-05 293.6
8.01437E-02 a/b-cm
_32434E-02 293.6
_84469E-02 293.6
_05686E-04  293.6
_33797E-05 293.6
_47310E-05 293.6
_74247E-02 293.6
-91306E-05 293.6
_01941E-06 293.6

end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
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Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
" 8.009850E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54

" 8.005550E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235

365

366
366
366
366
366
366

367
367
367
367

[cNeoNoNeooNoloNoNooNoNoloNoNoNoNoNoNoNoNa)

total atom density

[eNeoNoNeooloNoloNoooNoloNoNolooNolooNoloNoNoNooNoN o]

total atom density

[cNoloNojoloNooloooNolooNoloNoN oo oNoNoNoNoNoNoNa)

HWNOODORRFPOWNONRFRPRFRPUONMNWWA®

HWNOUOORRFPOWNONRPRPUONNWWOWRMWOORNRRERW®W

BRORPFRPOWNONRPRPUONMNNOWWOWRAMWARNRRERRERERPW®W

_33194E-06  293.6
.20262E-07 293.6
_79000E-07 293.6
_75536E-06  293.6
_75590E-07 293.6
.63873E-07 293.6
_30517E-07 293.6
.02189E-05 293.6
.15860E-06  293.6
.87821E-07 293.6
.38261E-06  293.6
.31055E-06  293.6
.62380E-05 293.6
.37326E-07 293.6
-10590E-07 293.6
.85717E-05 293.6
.27767E-06  293.6
.97424E-06  293.6
.50000E-04  293.6
_78972E-06 293.6
_76609E-05 293.6
8.00985E-02 a/b-cm
.32434E-02 293.6
.81013E-02 293.6
_05686E-04  293.6
_33797E-05 293.6
_47310E-05 293.6
_78528E-02 293.6
_00085E-04  293.6
_06774E-06 293.6
.36403E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
. 75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06 293.6
.87821E-07 293.6
.43555E-06 293.6
.34101E-06 293.6
.67158E-05 293.6
_48365E-07 293.6
.12048E-07 293.6
_87481E-05 293.6
_35629E-06  293.6
_67811E-06  293.6
_29200E-04  293.6
_27126E-06 293.6
_06618E-05 293.6
8.00555E-02 a/b-cm
.32434E-02 293.6
_77731E-02 293.6
.05686E-04  293.6
.33797E-05 293.6
.47310E-05 293.6
.82593E-02 293.6
.00993E-04  293.6
-11370E-06 293.6
.39453E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
. 75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06 293.6
_87821E-07 293.6
_48581E-06 293.6
-36993E-06 293.6
_71695E-05 293.6
_58848E-07 293.6
_13433E-07 293.6
_89155E-05 293.6
_43090E-06 293.6
_44742E-06 293.6
_.14500E-04  293.6

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
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U-236
U-238

" 8.002710E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

* 8.000130E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

*  8.005830E-02
H-1
0-16

Mg-24

Mg-25

Mg-26

Al-27

Si-28

Si-29

Si-30

Ti-46

Ti-47

Ti-48

Ti-49

367
367

368
368
368
368
368
368
368
368
368
368
368
368
368
368
368
368
368
368
368
368
368
368
368
368
368
368
368
368
368

369
369
369
369
369
369
369
369
369

0
0

total atom density

[eNeNolooololooNoooloooloooNolojoNoNooNoNoNoNoNe]

total atom density

[eNeNoNooloNoNoNoNolooloololoNooloooNoNooN oo oNoNa]

Outer Fuel Element
total atom density

[eNeoloNoNolooNoloNoNoNoNa)

NP

ITRPPRPOWORRFRPOWNONRFRFRFROONNWOWWOMNWARNRPRPRPREP®

PNNORRPOWNONRPRPUONNOWMWARNRRERRERW

1.

NWWARWARNRPRERRPEPW

.32434E-02
. 77945E-02
.05686E-04
.33797E-05
.47310E-05
.82328E-02
.00933E-04
-11066E-06
.39252E-06
.20262E-07
.79000E-07
. 75536E-06
. 75590E-07

fueled region 7
8.00583E-02 a/b-cm

[N NN NN N NN Ne Mo le el

_77898E-06  293.6
_40161E-05 293.6
8.00271E-02 a/b-cm
.32434E-02 293.6
_75562E-02 293.6
_05686E-04  293.6
.33797E-05 293.6
.47310E-05 293.6
.85280E-02 293.6
.01591E-04  293.6
.14401E-06 293.6
.41465E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
. 75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
_02189E-05 293.6
_15860E-06 293.6
_87821E-07 293.6
_51903E-06 293.6
-38905E-06 293.6
_74693E-05 293.6
_65776E-07 293.6
.14348E-07 293.6
_90262E-05 293.6
_48022E-06 293.6
_63412E-06 293.6
_38700E-04  293.6
.45366E-06 293.6
.96242E-05 293.6
8.00013E-02 a/b-cm
.32434E-02 293.6
.73591E-02 293.6
.05686E-04  293.6
.33797E-05 293.6
.47310E-05 293.6
.87722E-02 293.6
.02136E-04  293.6
.17160E-06 293.6
.43297E-06 293.6
.20262E-07 293.6
_79000E-07 293.6
_75536E-06 293.6
_75590E-07 293.6
.63873E-07 293.6
_30517E-07 293.6
_02189E-05 293.6
_15860E-06  293.6
_87821E-07 293.6
_54922E-06  293.6
_40643E-06  293.6
_77418E-05 293.6
.72072E-07 293.6
.15179E-07 293.6
.91268E-05 293.6
.52504E-06  293.6
.89485E-06  293.6
.69800E-04  293.6
.15795E-06 293.6
56322E-05 293.6

end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
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Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
" 8.008950E-02
H-1

0-16

Mg-24

Mg-25

Mg-26

Al-27

Si-28

Si-29

Si-30

Ti-46

Ti-47

Ti-48

Ti-49

Ti-50

Cr-50

Cr-52

Cr-53

Cr-54

"  8.012280E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

" 8.015300E-02
H-1

372
372
372
372
372
372
372
372
372
372
372
372
372
372
372
372
372
372
372
372
372
372
372
372
372
372
372

372

374

[eNeNoNoNoloNoNoNoNoNoNoNoNoNoNe]

total atom density

[eNoloNoojoNooNoNooNoloNoNoloooooNoloNoloNoNoloNoNa]

total atom density

[eNeloNooloNooloNooNoloNoNolooNolooNol ool oo o oNoNa]

total atom density

0

ITNFRPBRARMORRFRPOWNONRRELON

ITNNOOORRPOWNONRPRPUONNWORMWOAORNRRPRER®

HWNOODORRFRPOWNONRFRFRFRPONNWWOMNWAOONRRPRREP®

w

.63873E-07 293.6
_30517E-07 293.6
_02189E-05 293.6
_15860E-06  293.6
_87821E-07 293.6
_48252E-06  293.6
_36804E-06  293.6
.71398E-05 293.6
.58163E-07 293.6
.13342E-07 293.6
.89046E-05 293.6
.42602E-06  293.6
.52789E-06  293.6
.22000E-04  293.6
.81117E-06 293.6
.44506E-05 293.6
8.00895E-02 a/b-cm
.32434E-02 293.6
_80329E-02 293.6
_05686E-04  293.6
_33797E-05 293.6
_47310E-05 293.6
_79375E-02 293.6
_.00274E-04  293.6
.07732E-06 293.6
.37038E-06 293.6
.20262E-07 293.6
_79000E-07 293.6
_75536E-06 293.6
_75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06 293.6
.87821E-07 293.6
.44602E-06 293.6
.34704E-06 293.6
.68104E-05 293.6
.50550E-07 293.6
.12337E-07 293.6
.87830E-05 293.6
.37182E-06 293.6
.42167E-06 293.6
_05300E-04  293.6
.16868E-06 293.6
.92770E-05 293.6
8.01228E-02 a/b-cm
_32434E-02 293.6
.82870E-02 293.6
_05686E-04  293.6
_33797E-05 293.6
_47310E-05 293.6
_76228E-02 293.6
_95724E-05 293.6
.04178E-06 293.6
.34679E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
. 75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06 293.6
.87821E-07 293.6
.40711E-06 293.6
.32464E-06 293.6
_64591E-05 293.6
_42433E-07 293.6
_11265E-07 293.6
_86534E-05 293.6
_31405E-06 293.6
_37446E-06 293.6
_94100E-04  293.6
_54980E-06 293.6
_44221E-05 293.6

8.01530E-02 a/b-cm

.32434E-02

293.6

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
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0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65

U-234

U-235

U-236

U-238
" 8.014370E-02

H-1

0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65

U-234

U-235

U-236

U-238
" 8.009850E-02

H-1

0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54

374

375
375
375
375
375
375
375
375
375
375
375
375
375

376
376
376
376
376
376
376
376

[cNeoloNooNoloooNoNoNoloNoolooNoNooNoloNoNoNoNoNoNe]

total atom density

[eNeNolololoNolooNoooooNoloooNoooN ol oo oNooNoNe]

total atom density

[ejeoloNojolojoooNooolo oo o oNoNoNa)

HWNONORRFRPOWNONRFRPRPONNWWODMNWUOONRRRRE

HTWNOOORRFRPOWNONRFRRUONNOWWOMNWAOONRRERPRE®

NONRRUONNWWORMWARNRRRPE®

.85176E-02 293.6
_05686E-04  293.6
_33797E-05 293.6
_47310E-05 293.6
_73372E-02 293.6
_89350E-05 293.6
_00951E-06  293.6
.32537E-06  293.6
.20262E-07 293.6
.79000E-07 293.6
.75536E-06  293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06  293.6
.87821E-07 293.6
.37178E-06  293.6
.30432E-06  293.6
_61403E-05 293.6
_35068E-07 293.6
-10292E-07 293.6
_85357E-05 293.6
_26161E-06  293.6
_23926E-06 293.6
_74700E-04  293.6
_89573E-06 293.6
_90920E-05 293.6
8.01437E-02 a/b-cm
_32434E-02 293.6
.84469E-02 293.6
.05686E-04  293.6
.33797E-05 293.6
.47310E-05 293.6
. 74247E-02 293.6
-91306E-05 293.6
.01941E-06 293.6
.33194E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
. 75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
-02189E-05 293.6
_15860E-06 293.6
_87821E-07 293.6
_38261E-06  293.6
_31055E-06  293.6
_62380E-05 293.6
_37326E-07 293.6
-10590E-07 293.6
_85717E-05 293.6
_27767E-06  293.6
_97424E-06  293.6
.50000E-04  293.6
.78972E-06 293.6
. 76609E-05 293.6
8.00985E-02 a/b-cm
.32434E-02 293.6
.81013E-02 293.6
.05686E-04  293.6
.33797E-05 293.6
.47310E-05 293.6
.78528E-02 293.6
.00085E-04  293.6
.06774E-06 293.6
.36403E-06 293.6
.20262E-07 293.6
_79000E-07 293.6
_75536E-06 293.6
_75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
_02189E-05 293.6
_15860E-06 293.6
_87821E-07 293.6
_43555E-06 293.6
_34101E-06 293.6

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
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Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
" 8.005550E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

* 8.002710E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

*  8.000130E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29

377
377
377
377
377
377
377
377
377
377
377
377
377
377
377
377
377
377
377
377
377
377
377
377
377
377
377
377
377

378
378

[eNeNoloNoNoNoNoNa]

total atom density

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
i

total atom density

[eNeoNoNeoNoloNoNoNoNoNoNoloNoNoloNooNooNoNoNoNoNoNoloNoNa]

total atom density

[eNeoNoNoRoNoNoNa]

ITWNOOIo R~ oW

INFPARMORFPOWNONRPRPUONNWOWWRARWARNRRERRW

IPRPWWORFRPOWNONRFRPRFRPUONMNWWRAWORNRPRERRREP®

ORNRRRPEPRPW®

_67158E-05 293.6
_48365E-07 293.6
.12048E-07 293.6
_87481E-05 293.6
_35629E-06  293.6
_67811E-06  293.6
_29200E-04  293.6
.27126E-06 293.6
.06618E-05 293.6
8.00555E-02 a/b-cm
.32434E-02 293.6
_77731E-02 293.6
.05686E-04  293.6
.33797E-05 293.6
.47310E-05 293.6
.82593E-02 293.6
.00993E-04  293.6
-11370E-06 293.6
.39453E-06 293.6
.20262E-07 293.6
_79000E-07 293.6
_75536E-06 293.6
_75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
_02189E-05 293.6
_15860E-06 293.6
_87821E-07 293.6
_48581E-06 293.6
_36993E-06 293.6
.71695E-05 293.6
.58848E-07 293.6
.13433E-07 293.6
.89155E-05 293.6
-43090E-06 293.6
.44742E-06 293.6
.14500E-04  293.6
. 77898E-06 293.6
.40161E-05 293.6
8.00271E-02 a/b-cm
.32434E-02 293.6
.75562E-02 293.6
_.05686E-04  293.6
_33797E-05 293.6
_47310E-05 293.6
_85280E-02 293.6
_01591E-04  293.6
_14401E-06  293.6
_41465E-06  293.6
.20262E-07 293.6
_79000E-07 293.6
_75536E-06  293.6
_75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06  293.6
.87821E-07 293.6
.51903E-06  293.6
.38905E-06  293.6
.74693E-05 293.6
.65776E-07 293.6
.14348E-07 293.6
.90262E-05 293.6
.48022E-06  293.6
.63412E-06  293.6
.38700E-04  293.6
_45366E-06 293.6
_96242E-05 293.6
8.00013E-02 a/b-cm
_32434E-02 293.6
_73591E-02 293.6
_05686E-04  293.6
_33797E-05 293.6
_47310E-05 293.6
_87722E-02 293.6
_.02136E-04  293.6
_17160E-06 293.6

end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
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Si-30

" 8.005830E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58

" 8.008950E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65

381
381
381
381
381
381
381
381
381
381
381
381
381
381
381
381
381
381
381

382
382
382
382
382
382
382
382
382
382
382
382
382

[eNoNoNooNoloNoNooNoNoloNoNoNoNoNoNoNoNa)

Outer Fuel Element
total atom density

[eNeNoNooNoNoNoloooNoloNoNolo oo o oNol o oNoNoNooNoNa]

total atom density

[eNeloNojoloNooooololoNoNoloNoNoNooNoNooNoNa]

PRPNNORRFRPOWNONRPRFRPUONMNWWA®

HNPFPARMORRFRPOWNONRFRFRFRPOONNWOWWODMNWARNRRPRPRPEP®

ORFPOWNONRFRPFRUONNWOWWMNOWARNRPRERREP®

.43297E-06
.20262E-07
.79000E-07
. 75536E-06
. 75590E-07
.63873E-07
.30517E-07
-02189E-05
-15860E-06
.87821E-07
-54922E-06
-40643E-06
.77418E-05
.72072E-07
.15179E-07
-91268E-05
-52504E-06
-89485E-06
.69800E-04
.15795E-06
.56322E-05

fueled region 8
8_.00583E-02 a/b-cm

[oNoNoRoNoNoNo NN NN N Ne e N o) Ne Nl

.32434E-02 293.6
_77945E-02 293.6
_05686E-04  293.6
_33797E-05 293.6
_47310E-05 293.6
_82328E-02 293.6
.00933E-04  293.6
-11066E-06 293.6
.39252E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
. 75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06 293.6
.87821E-07 293.6
.48252E-06 293.6
_36804E-06 293.6
_71398E-05 293.6
_58163E-07 293.6
.13342E-07 293.6
_89046E-05 293.6
_42602E-06  293.6
_52789E-06  293.6
_22000E-04  293.6
_81117E-06 293.6
_44506E-05 293.6
8.00895E-02 a/b-cm
.32434E-02 293.6
.80329E-02 293.6
.05686E-04  293.6
.33797E-05 293.6
.47310E-05 293.6
.79375E-02 293.6
.00274E-04  293.6
.07732E-06 293.6
.37038E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
. 75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
_02189E-05 293.6
.15860E-06 293.6
_87821E-07 293.6
_44602E-06 293.6
_34704E-06 293.6
_68104E-05 293.6
_50550E-07 293.6
_12337E-07 293.6
_87830E-05 293.6
_37182E-06 293.6

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
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U-234
U-235
U-236
U-238

" 8.012280E-02
H-1
0-16

Mg-24

Mg-25

Mg-26

Al-27

Si-28

Si-29

Si-30

Ti-46

Ti-47

Ti-48

Ti-49

Ti-50

Cr-50

Cr-52

Cr-53

Cr-54

Mn-55

Fe-54

Fe-56

Fe-57

Fe-58

Cu-63

Cu-65
U-234
U-235
U-236
U-238

* 8.015300E-02
H-1
0-16
Mg-24
Mg-25
Mg-26

Al-27
Si-28
Si-29
Si-30

Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
" 8.014370E-02
H-1

0-16

Mg-24

Mg-25

Mg-26

Al-27

Si-28

Si-29

Si-30

Ti-46

Ti-47

Ti-48

Ti-49

383
383
383
383
383
383
383
383
383
383
383
383
383
383
383
383
383
383
383
383
383
383
383
383
383
383
383
383
383

384
384
384
384
384
384
384

oOooo

total atom density

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
i

total atom density

[eNeloNoNoloNooNoNoNoooololoNooNoooloNooN oo oNoNa]

total atom density

[eNeloNoNolooNoloNoNoNoNa)

NN oo

ITWNUOORRFRPOWNONRPFRPUONNWWOWRMWOONRRRRERW®W

HWNONORFRPOWNONRPRPUONNWWRARWTOONRRERRREPW

NWWAWTONRRERREPW

.42167E-06 293.6
.05300E-04 293.6
-16868E-06 293.6
.92770E-05 293.6
8.01228E-02 a/b-cm
-32434E-02 293.6
.82870E-02 293.6
.05686E-04 293.6
.33797E-05 293.6
.47310E-05 293.6
.76228E-02 293.6
.95724E-05 293.6
.04178E-06 293.6
.34679E-06 293.6
.20262E-07 293.6
. 79000E-07 293.6
. 75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
-02189E-05 293.6
-15860E-06 293.6
.87821E-07 293.6
.40711E-06 293.6
-32464E-06 293.6
.64591E-05 293.6
.42433E-07 293.6
-11265E-07 293.6
.86534E-05 293.6
-31405E-06 293.6
.37446E-06 293.6
-94100E-04 293.6
.54980E-06 293.6
.44221E-05 293.6
8.01530E-02 a/b-cm
.32434E-02 293.6
.85176E-02 293.6
.05686E-04 293.6
.33797E-05 293.6
.47310E-05 293.6
.73372E-02 293.6
.89350E-05 293.6
.00951E-06 293.6
.32537E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
.75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
-02189E-05 293.6
-15860E-06 293.6
.87821E-07 293.6
.37178E-06 293.6
.30432E-06 293.6
.61403E-05 293.6
.35068E-07 293.6
-10292E-07 293.6
.85357E-05 293.6
.26161E-06 293.6
.23926E-06 293.6
.74700E-04 293.6
.89573E-06 293.6
-90920E-05 293.6
8.01437E-02 a/b-cm
.32434E-02 293.6
-84469E-02 293.6
-05686E-04 293.6
.33797E-05 293.6
.47310E-05 293.6
.74247E-02 293.6
-91306E-05 293.6
-01941E-06 293.6
-33194E-06 293.6
.20262E-07 293.6
- 79000E-07 293.6
.75536E-06 293.6
. 75590E-07 293.6

end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
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Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
* 8.009850E-02
H-1

0-16

Mg-24

Mg-25

Mg-26

Al-27

Si-28

Si-29

Si-30

Ti-46

Ti-47

Ti-48

Ti-49

Ti-50

Cr-50

Cr-52

Cr-53

Cr-54

" 8.005550E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

" 8.002710E-02
H-1

386
386
386
386
386
386
386
386
386
386
386
386
386
386
386
386
386
386
386
386
386
386
386
386
386

388

[eNeNoNoNoloNoNoNoNoNoNoNoNoNoNe]

total atom density

[eNeoloNoojoNooNoNooNoloNoNoloooNooNoloNoloNoNoNoNoNa]

total atom density

[eNeNoNooloNooNoNooNoloNoNolooNolooNoN oo oo o oNoNa]

total atom density

0

HTWNOODORFRPOWNONRLRFLUON

HWNOUOORRPOWNONRPRPUONNWWORMWORNRRPRER®

IHNFPARMORRFRPOWNONRFRPRFRPONNWOWWOMNWARNRRERPRREP®

w

.63873E-07 293.6
_30517E-07 293.6
_02189E-05 293.6
_15860E-06  293.6
_87821E-07 293.6
_38261E-06  293.6
_31055E-06  293.6
.62380E-05 293.6
.37326E-07 293.6
-10590E-07 293.6
.85717E-05 293.6
_27767E-06  293.6
.97424E-06  293.6
.50000E-04  293.6
.78972E-06 293.6
. 76609E-05 293.6
8.00985E-02 a/b-cm
.32434E-02 293.6
.81013E-02 293.6
_05686E-04  293.6
_33797E-05 293.6
_47310E-05 293.6
_78528E-02 293.6
_00085E-04  293.6
_06774E-06 293.6
.36403E-06 293.6
.20262E-07 293.6
_79000E-07 293.6
_75536E-06 293.6
_75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06 293.6
.87821E-07 293.6
.43555E-06 293.6
.34101E-06 293.6
.67158E-05 293.6
.48365E-07 293.6
.12048E-07 293.6
.87481E-05 293.6
.35629E-06 293.6
.67811E-06 293.6
_29200E-04  293.6
_27126E-06 293.6
.06618E-05 293.6
8.00555E-02 a/b-cm
_32434E-02 293.6
_77731E-02 293.6
_05686E-04  293.6
_33797E-05 293.6
_47310E-05 293.6
_82593E-02 293.6
_00993E-04  293.6
-11370E-06 293.6
.39453E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
. 75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06 293.6
.87821E-07 293.6
.48581E-06 293.6
.36993E-06 293.6
_71695E-05 293.6
.58848E-07 293.6
_13433E-07 293.6
_89155E-05 293.6
-43090E-06 293.6
_44742E-06 293.6
_14500E-04  293.6
_77898E-06 293.6
_40161E-05 293.6

8.00271E-02 a/b-cm

.32434E-02

293.6

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end

A-74



0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65

U-234

U-235

U-236

U-238
" 8.000130E-02

H-1

0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65

U-234

U-235

U-236

U-238

" 8.005830E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54

388

389
389
389
389
389
389
389
389
389
389
389
389
389
389

391
391
391
391
391
391

[cjeoloNooloNoooNoNoNoloNoNolooNoNooNoNoNoNoNoNoNoNe]

total atom density

[eNeNololooNolooNoooooNoloooNoooNoNooN oo oNeoNe]

Outer Fuel Element
total atom density

[eNoloNoNoloNoooooNoNoNoNoNoNoNa]

.75562E-02
.05686E-04
.33797E-05
.47310E-05
.85280E-02
.01591E-04
-14401E-06
-41465E-06
.20262E-07
.79000E-07
. 75536E-06
. 75590E-07
.63873E-07
.30517E-07
-02189E-05
-15860E-06
.87821E-07
-51903E-06
-38905E-06
. 74693E-05
.65776E-07
.14348E-07
-90262E-05
.48022E-06
.63412E-06
.38700E-04
.45366E-06
-96242E-05

IPPRPOWWORRFRPOWNONRFRPRFRPONNWWODMNWOAORNRRRRE

.32434E-02
.73591E-02
-05686E-04
.33797E-05
.47310E-05
.87722E-02
-02136E-04
.17160E-06
.43297E-06
.20262E-07
.79000E-07
. 75536E-06
. 75590E-07
.63873E-07
.30517E-07
.02189E-05
.15860E-06
.87821E-07
.54922E-06
.40643E-06
.77418E-05
.72072E-07
.15179E-07
-91268E-05
.52504E-06
.89485E-06
.69800E-04
.15795E-06
.56322E-05

PERPNNORRPOWNONRFRPRUONNOWWOWRAWORNRPRRERW

[N NoNoNoNoN NN NoNoNoNoNoNoNe Ne e NeoNe Ne lele el

293.6

293.
293.
8.00013E-02 a/b-cm

293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.

fueled region 9

= 8.00583E-02 a/b-cm

3.32434E-02
1.77945E-02
1.05686E-04
1.33797E-05
1.47310E-05
2.82328E-02
1.00933E-04
5.11066E-06
3.39252E-06
4.20262E-07
3.79000E-07
3.75536E-06
2.75590E-07
2.63873E-07
5.30517E-07
1.02189E-05
1.15860E-06
2.87821E-07

293.
293.
293.
293.
293.
293.

[oNoNoNoNoNoN N N NN NN NoNe el el el

6
6

[oNoNoNoNoNoNoNoNoNoNoNoNoNoNoNe No oo NN Ne e N el el

6
6
6

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
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Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
* 8.008950E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

" 8.012280E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

*  8.015300E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27

392
392
392
392
392
392
392
392
392
392
392
392
392
392
392
392
392
392
392
392
392
392
392
392
392
392
392
392
392

[eNeNoNoNoNoNoNoNoNoNa]

total atom density

[eNeloNoojoNooNoNooNoloololoooooNoloNoNoN oo oNoNa]

total atom density

[eNeNoNeooloNoNoNoNooNoloNoNolooNoNolooNoNoNoNoNooNoNa)

total atom density

oOo0ooooo

ITNPRPBRARMORRFRPOWNOD

ITNNOAOTORFRPOWNONRPRFRPUONNWOWWRARWAORNRREPRRW

HWNOOOORFPOWNONRFRRPUONNWWRARWIOONRRRPREP®

NRRREP®

_48252E-06  293.6
_36804E-06  293.6
_71398E-05 293.6
_58163E-07 293.6
_13342E-07 293.6
_89046E-05 293.6
_42602E-06  293.6
.52789E-06  293.6
.22000E-04  293.6
.81117E-06 293.6
.44506E-05 293.6
8.00895E-02 a/b-cm
.32434E-02 293.6
.80329E-02 293.6
.05686E-04  293.6
.33797E-05 293.6
.47310E-05 293.6
.79375E-02 293.6
_.00274E-04  293.6
_07732E-06 293.6
.37038E-06 293.6
.20262E-07 293.6
_79000E-07 293.6
_75536E-06 293.6
_75590E-07 293.6
.63873E-07 293.6
_30517E-07 293.6
_02189E-05 293.6
_15860E-06 293.6
_87821E-07 293.6
.44602E-06 293.6
.34704E-06 293.6
.68104E-05 293.6
.50550E-07 293.6
.12337E-07 293.6
.87830E-05 293.6
.37182E-06 293.6
.42167E-06 293.6
.05300E-04  293.6
.16868E-06 293.6
.92770E-05 293.6
8.01228E-02 a/b-cm
.32434E-02 293.6
.82870E-02 293.6
_.05686E-04  293.6
_33797E-05 293.6
_47310E-05 293.6
_76228E-02 293.6
_95724E-05 293.6
_04178E-06  293.6
_34679E-06  293.6
.20262E-07 293.6
_79000E-07 293.6
_75536E-06  293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06  293.6
.87821E-07 293.6
.40711E-06  293.6
.32464E-06  293.6
.64591E-05 293.6
.42433E-07 293.6
.11265E-07 293.6
.86534E-05 293.6
.31405E-06  293.6
_37446E-06  293.6
_94100E-04  293.6
_54980E-06 293.6
_44221E-05 293.6
8.01530E-02 a/b-cm
_32434E-02 293.6
.85176E-02 293.6
_05686E-04  293.6
_33797E-05 293.6
_47310E-05 293.6
_73372E-02 293.6

end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
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Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
" 8.014370E-02
H-1

0-16

Mg-24

Mg-25

Mg-26

Al-27

Si-28

Si-29

Si-30

Ti-46

Ti-47

Ti-48

Ti-49

Ti-50

Cr-50

Cr-52

Cr-53

Cr-54

Mn-55

Fe-54

Fe-56

Fe-57

Fe-58

" 8.009850E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65

394

395
395
395
395
395
395
395
395
395
395
395
395
395
395
395
395
395
395
395

396
396
396
396
396
396
396
396
396
396
396
396
396

[ejeoloNooNoloNoNoooNoloNoNoleoooNoNoNoNoNa]

total atom density

[eNeNoNooloololoooNoloNoNolo oo o ool o oNoNooNoN o]

total atom density

[eNeloNooloNojoooololoNoNoloNoNoNooNoNoNoNoNa]

HWNODOORRPROWNONRPRONNWWPMNWAONRRPRREP®W HWNONORFPOWNONRFRPRPUONNWWAWOO

ORPFRPOWNONRFRFRUONNWOWWRMNWARNRPRRREP®

_89350E-05 293.6
_00951E-06  293.6
_32537E-06  293.6
.20262E-07 293.6
_79000E-07 293.6
_75536E-06  293.6
_75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06  293.6
.87821E-07 293.6
.37178E-06  293.6
.30432E-06  293.6
.61403E-05 293.6
.35068E-07 293.6
.10292E-07 293.6
.85357E-05 293.6
.26161E-06  293.6
_23926E-06  293.6
_74700E-04  293.6
_89573E-06 293.6
-90920E-05 293.6
8.01437E-02 a/b-cm
.32434E-02 293.6
_84469E-02 293.6
_05686E-04  293.6
_33797E-05 293.6
_47310E-05 293.6
_74247E-02 293.6
-91306E-05 293.6
.01941E-06 293.6
.33194E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
. 75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06 293.6
.87821E-07 293.6
.38261E-06 293.6
-31055E-06 293.6
_62380E-05 293.6
_37326E-07 293.6
-10590E-07 293.6
_85717E-05 293.6
_27767E-06  293.6
_97424E-06  293.6
_50000E-04  293.6
_78972E-06 293.6
_76609E-05 293.6
8.00985E-02 a/b-cm
.32434E-02 293.6
.81013E-02 293.6
.05686E-04  293.6
.33797E-05 293.6
.47310E-05 293.6
.78528E-02 293.6
.00085E-04  293.6
.06774E-06 293.6
.36403E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
. 75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
_15860E-06 293.6
_87821E-07 293.6
_43555E-06 293.6
_34101E-06 293.6
_67158E-05 293.6
_48365E-07 293.6
.12048E-07 293.6
_87481E-05 293.6
_35629E-06 293.6

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
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U-234
U-235
U-236
U-238

*  8.005550E-02
H-1
0-16

Mg-24

Mg-25

Mg-26

Al-27

Si-28

Si-29

Si-30

Ti-46

Ti-47

Ti-48

Ti-49

Ti-50

Cr-50

Cr-52

Cr-53

Cr-54

Mn-55

Fe-54

Fe-56

Fe-57

Fe-58

Cu-63

Cu-65
U-234
U-235
U-236
U-238

* 8.002710E-02
H-1
0-16
Mg-24
Mg-25
Mg-26

Al-27
Si-28
Si-29
Si-30

Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
* 8.000130E-02
H-1

0-16

Mg-24

Mg-25

Mg-26

Al-27

Si-28

Si-29

Si-30

Ti-46

Ti-47

Ti-48

Ti-49

397
397
397
397
397
397
397
397
397
397
397
397
397
397
397
397
397
397
397
397
397
397
397
397
397
397
397
397
397

398
398
398
398
398
398
398

oOooo

total atom density

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
i

total atom density

[eNeloNoNoloNooNoNoNoooololoNooNoooloNooN oo oNoNa]

total atom density

[eNeloNoNolooNoloNoNoNoNa)

hwN oo

ITNFPARMORRPOWNONRPRPUONNWOWWORMWOAORNRRERRRERW®W

IRPRPOWWORFRPOWNONRPRPUONNWOWWRARWAORNRRERPRRERW

NWWAWARNRPRERRPEPW®W

.67811E-06 293.6
-29200E-04 293.6
.27126E-06 293.6
-06618E-05 293.6
8.00555E-02 a/b-cm
-32434E-02 293.6
.77731E-02 293.6
.05686E-04 293.6
.33797E-05 293.6
.47310E-05 293.6
.82593E-02 293.6
-00993E-04 293.6
.11370E-06 293.6
.39453E-06 293.6
.20262E-07 293.6
. 79000E-07 293.6
. 75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
-02189E-05 293.6
-15860E-06 293.6
.87821E-07 293.6
.48581E-06 293.6
-36993E-06 293.6
.71695E-05 293.6
.58848E-07 293.6
.13433E-07 293.6
-89155E-05 293.6
-43090E-06 293.6
.44742E-06 293.6
.14500E-04 293.6
. 77898E-06 293.6
.40161E-05 293.6
8.00271E-02 a/b-cm
.32434E-02 293.6
.75562E-02 293.6
.05686E-04 293.6
.33797E-05 293.6
.47310E-05 293.6
.85280E-02 293.6
.01591E-04 293.6
.14401E-06 293.6
.41465E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
.75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
-02189E-05 293.6
-15860E-06 293.6
.87821E-07 293.6
-51903E-06 293.6
.38905E-06 293.6
.74693E-05 293.6
.65776E-07 293.6
.14348E-07 293.6
-90262E-05 293.6
.48022E-06 293.6
.63412E-06 293.6
.38700E-04 293.6
.45366E-06 293.6
.96242E-05 293.6
8.00013E-02 a/b-cm
.32434E-02 293.6
.73591E-02 293.6
-05686E-04 293.6
.33797E-05 293.6
.47310E-05 293.6
.87722E-02 293.6
-02136E-04 293.6
-17160E-06 293.6
.43297E-06 293.6
.20262E-07 293.6
- 79000E-07 293.6
.75536E-06 293.6
. 75590E-07 293.6

end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
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Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

w

©

©
[eNeNoNoNoloNoNoNoNoNoNoNoNoNoNe]

Outer Fuel Element
total atom density

" 8.005830E-02

H-1

0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54

301
301
301
301
301
301
301
301
301
301
301
301
301
301
301
301
301
301
301
301
301
301
301
301

[eNeloNoRoNoNooNoNooNoloNoNolooNoNoNooNoNoNoNooNoNoNa]

total atom density

" 8.008950E-02

H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

0
0
0
0
0
0
0
0
0
0
0
0
0
0
302 0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
i

total atom density

PERPNNORRFRPOWNONRRON

INRPARMORPRPOWNONRPRPUONNWWORMNWOAOAORNRRRERW®W

HNNOAOOORRFRPOWNONRFRFRFRPONNOWWOMNWARNRRPRPREP®

.63873E-07
.30517E-07
.02189E-05
.15860E-06
.87821E-07
.54922E-06
.40643E-06
.77418E-05
.72072E-07
.15179E-07
-91268E-05
-52504E-06
-89485E-06
.69800E-04
.15795E-06
.56322E-05

N
©
w
[N NoNoNoNoNe Ne e Neo o) NNl

8.00583E-02 a/b-cm

.32434E-02
. 77945E-02
.05686E-04
.33797E-05
.47310E-05
.82328E-02
.00933E-04
.11066E-06
.39252E-06
.20262E-07
.79000E-07
. 75536E-06
. 75590E-07
.63873E-07
.30517E-07
.02189E-05
.15860E-06
.87821E-07
.48252E-06
.36804E-06
.71398E-05
.58163E-07
.13342E-07
.89046E-05
.42602E-06
.52789E-06
.22000E-04
.81117E-06
.44506E-05

293.6
293.6
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293

[oNoNoNoNoNoNoNoNoNoNoNoNoNoNoNo o N NN N Ne le e le )l e Ne)l

8.00895E-02 a/b-cm

.32434E-02
.80329E-02
.05686E-04
.33797E-05
.47310E-05
.79375E-02
.00274E-04
.07732E-06
.37038E-06
.20262E-07
.79000E-07
. 75536E-06
. 75590E-07
.63873E-07
.30517E-07
.02189E-05
.15860E-06
.87821E-07
.44602E-06
.34704E-06
.68104E-05
.50550E-07
.12337E-07
.87830E-05
.37182E-06
.42167E-06
.05300E-04
.16868E-06
.92770E-05

293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6

8.01228E-02 a/b-cm

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

fueled region 0 Central

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
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" 8.012280E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
* 8.015300E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
" 8.014370E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54

303

304
304
304
304
304
304
304
304
304
304
304
304

305
305
305
305
305
305

[eNeloNooloNooNoooNoloNoNolo ool o oNoloNoNoNoNoNoNoNa]

total atom density

[eNeNoNoooNolooNooo oo olofooNolooNoN oo oo oNoNa]

total atom density

[eNoloNoNoloNooloooNoNoNoNoNoNoNa]

HWNOOOORRFRPOWNONRFRFRPUONNWOWWOMNWAOONRRPRREP®

HTWNONORRFRPOWNONRFRRUONNOWODMNWAOONRRPREP®

NRPRPONNOWRMWOONRRERRERW

_32434E-02 293.6
.82870E-02 293.6
_05686E-04  293.6
_33797E-05 293.6
_47310E-05 293.6
_76228E-02 293.6
.95724E-05 293.6
.04178E-06 293.6
.34679E-06 293.6
.20262E-07 293.6
. 79000E-07 293.6
. 75536E-06 293.6
. 75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
.02189E-05 293.6
.15860E-06 293.6
.87821E-07 293.6
_40711E-06 293.6
.32464E-06 293.6
_64591E-05 293.6
_42433E-07 293.6
-11265E-07 293.6
_86534E-05 293.6
-31405E-06 293.6
_37446E-06 293.6
_94100E-04  293.6
_54980E-06 293.6
_44221E-05 293.6
8.01530E-02 a/b-cm
.32434E-02 293.6
.85176E-02 293.6
.05686E-04  293.6
.33797E-05 293.6
.47310E-05 293.6
.73372E-02 293.6
.89350E-05 293.6
.00951E-06 293.6
.32537E-06 293.6
.20262E-07 293.6
.79000E-07 293.6
. 75536E-06 293.6
_75590E-07 293.6
.63873E-07 293.6
.30517E-07 293.6
_02189E-05 293.6
_15860E-06  293.6
_87821E-07 293.6
_37178E-06  293.6
_30432E-06  293.6
_61403E-05 293.6
_35068E-07 293.6
-10292E-07 293.6
_85357E-05 293.6
.26161E-06  293.6
.23926E-06  293.6
.74700E-04  293.6
.89573E-06 293.6
-90920E-05 293.6
8.01437E-02 a/b-cm
.32434E-02 293.6
.84469E-02 293.6
.05686E-04  293.6
.33797E-05 293.6
.47310E-05 293.6
.74247E-02 293.6
-91306E-05 293.6
_01941E-06 293.6
-33194E-06 293.6
.20262E-07 293.6
_79000E-07 293.6
_75536E-06 293.6
_75590E-07 293.6
.63873E-07 293.6
_30517E-07 293.6
_02189E-05 293.6
_15860E-06 293.6
_87821E-07 293.6

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
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Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238
® 8.009850E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

" 8.005550E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

*  8.002710E-02
H-1
0-16
Mg-24
Mg-25
Mg-26
Al-27

306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306
306

[eNeNoNoNoNoNoNoNoNoNa]

total atom density

[eNeloNoooNooloooNoloololooolooNoloNoNoN oo oNoNa]

total atom density

[eNeNoNoooNoNoNoNoNoNoloNoNolooNoNolooNoNoNoNoNooNoNa)

total atom density

oOo0ooooo

ITWNOOOR R OWNO®

ITWNOTORFPOWNONRPRFRUONNWOWWRARWAORNRRERRERW

HNPFPARMORFPOWNONRFRPRPUONNWWRARWARNRRPRPRPEP®

NRRREP®

.38261E-06  293.
.31055E-06  293.
.62380E-05  293.
.37326E-07 293.
-10590E-07 293.
.85717E-05  293.
.27767E-06  293.
.97424E-06  293.
.50000E-04  293.
.78972E-06 293.
. 76609E-05 293.
8.00985E-02 a/b-cm
.32434E-02 293.
.81013E-02 293.
.05686E-04  293.
.33797E-05 293.
.47310E-05 293.
.78528E-02 293.
.00085E-04  293.
.06774E-06 293.
.36403E-06 293.
.20262E-07 293.
.79000E-07 293.
. 75536E-06 293.
. 75590E-07 293.
.63873E-07 293.
.30517E-07 293.
.02189E-05 293.
.15860E-06 293.
.87821E-07 293.
.43555E-06 293.
.34101E-06 293.
.67158E-05 293.
.48365E-07 293.
.12048E-07 293.
.87481E-05 293.
.35629E-06 293.
.67811E-06 293.
.29200E-04  293.
.27126E-06 293.
.06618E-05 293.

8.00555E-02 a/b-cm

.32434E-02
.77731E-02
.05686E-04
.33797E-05
.47310E-05
.82593E-02
.00993E-04
-11370E-06
-39453E-06
.20262E-07
.79000E-07
. 75536E-06
. 75590E-07
.63873E-07
.30517E-07
-02189E-05
-15860E-06
.87821E-07
-48581E-06
-36993E-06
.71695E-05
.58848E-07
.13433E-07
-89155E-05
-43090E-06
.44742E-06
.14500E-04
.77898E-06
-40161E-05

8.00271E-02 a/b-cm

.32434E-02
. 75562E-02
.05686E-04
.33797E-05
.47310E-05
.85280E-02

293.
293.
293.
293.
293.
293.
293.
293.
293.
293.

293.
293.
293.
293.
293.
293.

[NeoNoNoNoNoNoN N NoNoNoNoN NN NN N No Ne le e o) Ne)Ne))

[N NN NN NeNep)

6
6
6

[N NoNoNoNoNoNoNoNoNoN NN No o NN N No Nelo o NeoNele e el o))

[N NeNe e el

end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
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Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65
U-234
U-235
U-236
U-238

308

total atom density

" 8.000130E-02

H-1

0-16
Mg-24
Mg-25
Mg-26
Al-27
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58

Cr-54

309
309
309
309

Region IV Control Element Material Descriptions

[ejeNoNooNoNoNoNoooNoloNoNol o oloNoNoNoNoNa]

[eNeNoNoloNoNololoNooNoloNoNolooNolo ool o oNoNooNoN o]

IPPRPOWWORFPOWNONRFRPRFRPUONNWWAWOR

PRPNNORROWNONRPRUONNWWORMWORNRPRRE®

-01591E-04
-14401E-06
-41465E-06
.20262E-07
_79000E-07
_75536E-06
_75590E-07
.63873E-07
.30517E-07
-02189E-05
-15860E-06
.87821E-07
-51903E-06
-38905E-06
.74693E-05
.65776E-07
.14348E-07
-90262E-05
.48022E-06
.63412E-06
-38700E-04
_45366E-06
-96242E-05

8.00013E-02 a/b-cm

.32434E-02
.73591E-02
.05686E-04
.33797E-05
.47310E-05
.87722E-02
-02136E-04
.17160E-06
.43297E-06
.20262E-07
.79000E-07
. 75536E-06
. 75590E-07
.63873E-07
.30517E-07
.02189E-05
.15860E-06
.87821E-07
.54922E-06
.40643E-06
.77418E-05
.72072E-07
.15179E-07
-91268E-05
.52504E-06
.89485E-06
.69800E-04
.15795E-06
.56322E-05

293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.6
293.6
293.6

293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.
293.

Aluminum clad of control elements

[eNeoNoNojoloNololoNooNoNoNoNoNoNa)

POONRFPRPRPRPNRPPONOOGIWO

.85482E-02
.45716E-04
.28432E-04
.68986E-05
.36554E-05
.20373E-04
.62219E-05
.07683E-05
-10131E-06
-89500E-06
.87768E-05
.37795E-06
.31937E-06
.65258E-06
-10942E-05
.79300E-06
.43910E-06

N
©
w

293.
293.
293.
293.

[oNoNoNoNoNoN N N NoNoNoNoN NN NN NN Ne Ne N e le)Ne)Ne))

[N NoNoNoNoNoN N NeoNe el N Neo e Nel

[oNoNoNoNoNoN N NN NN NN NeoNe e le ) Ne Nl

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
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Mn-55 21 0 2.21974E-05 293.6 end
Fe-54 21 0 5.96144E-06 293.6 end
Fe-56 21 0 9.34978E-05 293.6 end
Fe-57 21 0 2.16039E-06 293.6 end
Fe-58 21 0 2.85334E-07 293.6 end
Cu-63 21 0 6.04931E-05 293.6 end

0 2.69626E-05 293.6 end

Cu-65 21

Inner Control Element

Inner control element--Gray Ta-Al/H20 region

" The total number density on MCNP material cards ( 5.85987E-02)

- is not the same as on cell cards ( 5.88250E-02)

Ta-181 400 0 1.42950E-02 293.6 end
Al-27 400 0 3.36997E-02 293.6 end
H-1 400 0 2.83089E-03  293.6 end
0-16 400 0 1.40541E-03  293.6 end
Ta-182 400 0 3.39607E-05 293.6 end
W-182 400 0 2.85398E-04 293.6 end
W-183 400 0 4.63182E-03 293.6 end
W-184 400 0 1.64131E-03 293.6 end
W-186 400 0 1.54595E-06 293.6 end
" Inner control element--black EuO-Al region
Eu-151 401 0 2.69002E-03 293.6 end
Eu-153 401 0 4.47203E-03 293.6 end
Al-27 401 0O  3.93803E-02 293.6 end
0-16 401 0 1.31201E-02 293.6 end
Eu-152 401 O 6.75405E-04 293.6 end
Eu-154 401 0 2.61202E-04 293.6 end
Eu-155 401 O  2.44802E-05 293.6 end
Sm-152 401 0 1.71301E-04 293.6 end
Gd-152 401 0O 3.84303E-04 293.6 end
Gd-154 401 0 4.22003E-05 293.6 end
Gd-155 401 0  3.59803E-06 293.6 end
Gd-156 401 0 7.06105E-06 293.6 end
- Inner control element-upper AI/H20 region
H-1 402 0 3.26363E-03 293.6 end
0-16 402 0 1.63181E-03 293.6 end
Al-27 402 0  5.72948E-02 293.6 end
- Inner control element-lower A1/H20 region
H-1 403 0  3.19976E-03 293.6 end
0-16 403 0 1.59988E-03 293.6 end

Al-27 403 0 5.73525E-02 293.6 end
Outer Control Element

Outer control element--Gray Ta-Al/H20 region

Ta-181 411 0O 1.79700E-02 293.6 end
Al-27 411 0 3.22700E-02 293.6 end
H-1 411 O 2.77400E-03 293.6 end
0-16 411 O 1.39300E-03 293.6 end
Ta-182 411 O 2.83800E-05 293.6 end
W-182 411 0O 1.19700E-04 293.6 end
W-183 411 0O 1.77700E-03 293.6 end
W-184 411 O 1.44900E-04 293.6 end
W-186 411 O 1.74200E-08 293.6 end
- Outer control element--black EuO-Al region
Eu-151 410 0 3.58098E-03 293.6 end
Eu-153 410 0 4.28997E-03 293.6 end
Al-27 410 0 3.78298E-02 293.6 end
0-16 410 0 1.25999E-02 293.6 end
Eu-152 410 0O 2.68998E-04 293.6 end
Eu-154 410 0 8.15595E-05 293.6 end
Eu-155 410 0O 2.47898E-06 293.6 end
Sm-152 410 0 4.87897E-05 293.6 end
Gd-152 410 0 1.16999E-04 293.6 end
Gd-154 410 0 5.18597E-06 293.6 end
Gd-155 410 0 2.14399E-07 293.6 end
Gd-156 410 0 1.53199E-07 293.6 end
" Outer control element-upper AI/H20 region
H-1 412 O 3.01443E-03 293.6 end
0-16 412 0 1.50722E-03 293.6 end
Al-27 412 0 5.75198E-02 293.6 end
" Outer control element-lower AI/H20 region
H-1 413 0O 3.19012E-03 293.6 end
0-16 413 0O 1.59506E-03 293.6 end

Al-27 413 0 5.73611E-02 293.6 end
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Fe-57
Fe-58
Cu-63
Cu-65

Al-27
H-1
Mg-24
Mg-25
Mg-26
Si-28
Si-29
Si-30
Ti-46
Ti-47
Ti-48
Ti-49
Ti-50
Cr-50
Cr-52
Cr-53
Cr-54
Mn-55
Fe-54
Fe-56
Fe-57
Fe-58
Cu-63
Cu-65

Bebound

H-1
0-16

Region V Removable

Reflector Material Descriptions

Water above removable reflector region --Density=

4 0 6.59947E-02 293.6 end
4 0  3.29974E-02 293.6 end
Water gaps in removable reflector region --Avg.
5 0 6.63485E-02 293.6 end
5 0  3.31742E-02 293.6 end
Water below removable reflector region --Density=
6 0 6.67020E-02 293.6 end
6 0  3.33510E-02 293.6 end

Aluminum clad of removable refl. reg.
22 0  5.85482E-02 293.6 end
22 0 3.45716E-04 293.6 end
22 0 5.28432E-04 293.6 end
22 0 6.68986E-05 293.6 end
22 0  7.36554E-05 293.6 end
22 0O 3.20373E-04 293.6 end
22 0 1.62219E-05 293.6 end
22 0 1.07683E-05 293.6 end
22 0 2.10131E-06 293.6 end
22 0 1.89500E-06 293.6 end
22 0 1.87768E-05 293.6 end
22 0 1.37795E-06 293.6 end
22 0 1.31937E-06 293.6 end
22 0 2.65258E-06 293.6 end
22 0 5.10942E-05 293.6 end
22 0  5.79300E-06 293.6 end
22 0 1.43910E-06 293.6 end
22 0 2.21974E-05 293.6 end
22 0 5.96144E-06 293.6 end
22 0  9.34978E-05 293.6 end
22 0 2.16039E-06 293.6 end
22 0  2.85334E-07 293.6 end
22 0 6.04931E-05 293.6 end
22 0 2.69626E-05 293.6 end

Aluminum liners in Be reflectors also
24 0  5.85482E-02 293.6 end
24 0 3.45716E-04 293.6 end
24 O 5.28432E-04 293.6 end
24 0 6.68986E-05 293.6 end
24 0  7.36554E-05 293.6 end
24 0O 3.20373E-04 293.6 end
24 0 1.62219E-05 293.6 end
24 0 1.07683E-05 293.6 end
24 0 2.10131E-06 293.6 end
24 0 1.89500E-06 293.6 end
24 0 1.87768E-05 293.6 end
24 0 1.37795E-06  293.6 end
24 0 1.31937E-06  293.6 end
24 0 2_65258E-06  293.6 end
24 0 5.10942E-05 293.6 end
24 0 5.79300E-06 293.6 end
24 0 1.43910E-06  293.6 end
24 0 2.21974E-05  293.6 end
24 0 5.96144E-06 293.6 end
24 0 9.34978E-05  293.6 end
24 0 2.16039E-06  293.6 end
24 0 2.85334E-07 293.6 end
24 0 6.04931E-05 293.6 end
24 0 2.69626E-05 293.6 end

Beryllium plugs
33 0 1.23606E-01 293.6 end
33 0 6.73828E-07 293.6 end
33 0  3.36914E-07 293.6 end

Eu Liner in RB-7A
" The number densities for this material on MCNP material cards were manually

verified for consistency

Fe-54
Fe-56
Fe-57
Fe-58
Eu-151

oOoocoo

WrRrPFPOW

0.9794 g/cm"3

Density= 0.98465 g/cm”3

0.9899 g/cm"3

outside Be reflector container

with density on cell cards ( 7.68237E+00)

.45417E-03
.41745E-02
.25177E-03
.65328E-04
.61102E-03

end
end
end
end
end
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Eu-153 38 0
0-16 38 0

" Eu in RB-7A

3.
1.

94184E-03
13293E-02

293.6
293.6

end
end

" The number densities for this material on MCNP material cards were manually

verified for consistency

Fe-54 39 0
Fe-56 39 0
Fe-57 39 0
Fe-58 39 0
B-10 39 0
Eu-151 39 0
Eu-153 39 0
0-16 39 0

0

Al-27 39

RRARPRORRLAN

with density on cell cards ( 4.66136E+00)

.83677E-03
-44912E-02
.02803E-03
.35777E-04
-93840E-05
.59355E-04
. 73955E-04
-99965E-04
-46655E-03

Beryllium removable reflector

293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6
293.6

end
end
end
end
end
end
end
end
end

- At the start of cycle 400, a new removable beryllium reflector was placed in the reactor
- No Li-6, or He-3 present (100% Be - H20 gaps are explicitly modelled)

Removable reflector Rgn 1 material

Bebound 101 0 1.23607E-01
" Removable reflector Rgn 2 material
Bebound 102 0 1.23607E-01
" Removable reflector Rgn 3 material
Bebound 103 0 1.23607E-01
"semi-permanent refl. reg
Bebound 104 0 1.23607E-01
Li-6 104 0  3.14455E-07
9.25938E-09

He-3 104 0

H-1 9 0
0-16 9 0

Bebound 105 0
H-1 105 0
0-16 105 0

Li-6 105 0

He-3 105 0

Bebound 106 0
H-1 106 0
0-16 106 0

Li-6 106 0

He-3 106 0

Bebound 107 0
H-1 107 0
0-16 107 0

Li-6 107 0

He-3 107 0

Bebound 108 0
H-1 108 0
0-16 108 0

Li-6 108 0

He-3 108 0

Bebound 109 0
H-1 109 0
0-16 109 0

Li-6 109 0

He-3 109 0

Bebound 110 0
H-1 110 0
0-16 110 0

Li-6 110 0

He-3 110 0

Bebound 111 0
H-1 111 0
0-16 111 0

Li-6 111 0

0

He-3 111

H-Tube material

Beryllium permanent

R ORRPRNNORPRPROWORRPRPADRREPNNORRARORRURORR

Water in Irradiation Facilities
6.
3.

293.6
293.6
293.6
293.6

293.6
293.6

Region VI Permanent Reflector Material

end
end
end
end

end
end

- Density= 0.98465 g/cc

63485E-02 293.6
31742E-02 293.6
reflector(with he-3
.21134E-01 293.6
.34765E-03 293.6
.73824E-04  293.6
.74119E-07 293.6
-11966E-09 293.6
.21134E-01 293.6
.34765E-03 293.6
_73825E-04  293.6
.08524E-07 293.6
.29664E-09 293.6
.21134E-01 293.6
.34765E-03 293.6
.73825E-04  293.6
.10575E-08 293.6
.07746E-09 293.6
.21134E-01 293.6
.34765E-03 293.6
.73825E-04  293.6
.80662E-08  293.6
-39910E-09 293.6
.21134E-01 293.6
.34765E-03  293.6
.73825E-04  293.6
.32030E-08 293.6
.59627E-10  293.6
.21134E-01 293.6
.34765E-03 293.6
.73825E-04  293.6
.46751E-08 293.6
.06335E-10 293.6
.21135E-01 293.6
.34765E-03 293.6
_73825E-04  293.6
.84488E-08 293.6
.19304E-10 293.6

end
end

and 1i-6)
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end
end

Total = 6.03240E-02

" The total number density on MCNP material cards ( 6.03240E-02)
" is not the same as on cell cards ( 6.02423E-02)

Al-27 520 0
Si-28 520 0

5.
1.

99811E-02
33801E-04

293.6
293.6

end
end

A-85



Si-29 520 0 6.77497E-06 293.6 end
Si-30 520 0 4.49730E-06 293.6 end
Mn-55 520 0 7.41649E-06 293.6 end
Fe-54 520 0 4.26815E-06 293.6 end
Fe-56 520 0 6.69406E-05 293.6 end
Fe-57 520 0 1.54675E-06 293.6 end
Fe-58 520 0 2.04288E-07 293.6 end
Cu-63 520 6] 2.47065E-05 293.6 end
Cu-65 520 0 1.10121E-05 293.6 end
- H-Tube clad

6] 6.02423E-02 293.6 end

- Water Reflector --Density= 0.9899 g/cm"3

H-1 7 0 6.67020E-02 293.6 end
0-16 7 0  3.33510E-02 293.6 end
- H20 Pool --Density= 1.0000 g/cm”™3

H-1 8 0 6.73827E-02 293.6 end
0-16 8 0 3.36913E-02 293.6 end

" Pressure Vessel Stainless steel liner - SCALE SS304 (69.5 w/o Fe, 19.0 w/o Cr,
" 9.5 w/o Ni, 2.0 w/0 Mn)
also used for ss liners in vxfs

Fe-54 40 0 3.47221E-03 293.6 end
Fe-56 40 0 5.44574E-02 293.6 end
Fe-57 40 0 1.25831E-03 293.6 end
Fe-58 40 0 1.66191E-04 293.6 end
Cr-50 40 0 7.58122E-04 293.6 end
Cr-52 40 0 1.46030E-02 293.6 end
Cr-53 40 0 1.65567E-03 293.6 end
Cr-54 40 0 4.11303E-04 293.6 end
Ni-58 40 0 5.25498E-03 293.6 end
Ni-60 40 0 2.02388E-03 293.6 end
Ni-61 40 0 8.79947E-05 293.6 end
Ni-62 40 0 2.80194E-04 293.6 end
Ni-64 40 0 7.17851E-05 293.6 end

0 1.73629E-03 293.6 end

Mn-55 40

- Carbon steel PV -- SCALE Carbon Steel (99.0 w/o Fe, 1.0 w/o C)
" The number densities for this material on MCNP material cards were manually
- verified for consistency with density on cell cards ( 8.16000E+00)

Fe-54 50 0 5.09626E-03 293.6 end
Fe-56 50 0 7.99285E-02 293.6 end
Fe-57 50 0O 1.84685E-03 293.6 end
Fe-58 50 0 2.43924E-04 293.6 end
c 50 0O 4.09148E-03 293.6 end
" Air Void in reflector components

H-1 60 0O 1.00000E-15 293.6 end
0-16 60 0O 1.00000E-15 293.6 end

Barytes concrete at 3.09725 g/cc (used for biological shield); shown below are atoms/(barn*cm) by nuclide
" The number densities for this material on MCNP material cards were manually
verified for consistency with density on cell cards ( 3.09725E+00)

H-1 62 0 1.67197E-02 293.6 end

B-10 62 O 3.35986E-04 293.6 end

B-11 62 0 1.36065E-03  293.6 end
0-16 62 0 4.17247E-02 293.6 end
Na-23 62 0 3.17585E-04 293.6 end
Mg-24 62 0 1.21699E-04  293.6 end
Mg-25 62 0 1.54068E-05 293.6 end
Mg-26 62 0 1.69629E-05 293.6 end
Al-27 62 0 7.49354E-04  293.6 end
Si-28 62 0 1.15586E-03  293.6 end
Si-29 62 0 5.85260E-05 293.6 end
Si-30 62 0O 3.88503E-05 293.6 end

S-32 62 0 5.37200E-03 293.6 end
Ti-46 62 0 1.09628E-05 293.6 end
Ti-47 62 0 9.88646E-06 293.6 end
Ti-48 62 0O 9.79610E-05 293.6 end
Ti-49 62 0 7.18895E-06 293.6 end
Ti-50 62 0 6.88332E-06 293.6 end
Mn-55 62 0 1.70380E-04 293.6 end
Fe-54 62 O 4.00028E-05 293.6 end
Fe-56 62 0 6.27394E-04 293.6 end
Fe-57 62 0 1.44967E-05 293.6 end
Fe-58 62 0 1.91466E-06 293.6 end
Ba-138 62 0 5.36503E-03 293.6 end
Ca-40 62 0O 3.15581E-03 293.6 end
Ca-42 62 0 2_10301E-05 293.6 end
Ca-43 62 0 4.36227E-06 293.6 end
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Ca-44 62 0O 6.80384E-05 293.6 end

Ca-46 62 0 1.30217E-07 293.6 end

Ca-48 62 0O 6.05509E-06 293.6 end

- real concentration for ba-138 = 3.8787e-3 atoms/(barn*cm); it is available;
other nuclide concentrations for which there is no mcnp xsect data:

- ba-134=1.3037e-4; ba-135=3.5557e-4; ba-136=4.2364e-4; ba-137=6.0575e-4
total number density for all barium nuclides in barytes concrete: 5.394030e-3
total number density for all nuclides in barytes concrete: 7.801382e-2

while this barytes concrete (for ANS project) was 3.09725 g/cc, it can
sometimes be made as dense as 3.5 g/cc; see book by Schaffer

" Replace with 1014.51c and parah.96t
Liquid H at 20 deg.K, 15 bar pressure; Total = 0.04372 atoms/(b*cm) = 0.0726 g/cc (revised as per Trevor Lucas,
3-96)
" The number densities for this material on MCNP material cards were manually
verified for consistency with density on cell cards ( 7.26000E-02)
H-1 560 0 8.10550E-04  293.6 end
" mt560 hpara.60t
" There is a total of 264 materials in this problem

end comp
read parm

cfx=yes gen=11 nsk=1 npg=10000 tba=100 htm=no plt=yes flx=yes fdn=yes
end parm

read geometry

Region 1 cell Cards

" Target site A-2 (shrouded Al dummy)

unit 410

cylinder 410 0.24765 25.4 -25.4
cylinder 411 0.31623 25.4 -25.4
cylinder 412 0.47625 49.2125 -39.6875
cylinder 413 0.755015 40.3225 -25.40100
cylinder 1413 0.755015 49.2125 -39.6875
cylinder 414 0.83058 40.3225 -25.40100
cylinder 415 0.83500 49.2125 -39.6875
media 512 1 410

media 511 1 411 -410

media 25 1 412 -411

media 25 1 414 -413

media 2 1 1413 -412

media 2 1 415 -1413 -414

boundary 415
" end unit 410

" Target site A-3 (shrouded Al dummy)

unit 420

cylinder 420 0.24765 25.4 -25.4
cylinder 421 0.31623 25.4 -25.4
cylinder 422 0.47625 49.2125 -39.6875
cylinder 423 0.755015 40.3225 -25.40100
cylinder 1423 0.755015 49.2125 -39.6875
cylinder 424 0.83058 40.3225 -25.40100
cylinder 425 0.83500 49.2125 -39.6875
media 512 1 420

media 511 1 421 -420

media 25 1 422 -421

media 25 1 424 -423

media 2 1 1423 -422

media 2 1 425  -1423 -424

boundary 425
" end unit 420

" Target site B-1 (shrouded Al dummy)

unit 430

cylinder 430 0.24765 25.4 -25.4
cylinder 431 0.31623 25.4 -25.4
cylinder 432 0.47625 49.2125 -39.6875
cylinder 433 0.755015  40.3225 -25.40100
cylinder 1433 0.755015 49.2125 -39.6875
cylinder 434 0.83058 40.3225 -25.40100
cylinder 435 0.83500 49.2125 -39.6875
media 512 1 430

media 511 1 431 -430

media 25 1 432 -431
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media
media
media
boundary

25
2

2
435

" end unit 430

unit 440
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
media
media
media
media
media
media
boundary

Target site

440
441
442
443
1443
444
445
512
511
25
25
2

2
445

" end unit 440

unit 750
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder

cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder

cylinder
cylinder
cylinder

cylinder
cylinder

cylinder
cylinder
cylinder
cylinder

media
media
media
media
media
media
media
media
media
media
media
media
media
media
media
media
media
media
media
media
media
media
media

Target site

750
751
752
753
754
755
756
757
758

760
761
762
763
764
765
766
767
768

452
453
454

-434

B-2 (shrouded Al dummy)

0.24765
0.31623
0.47625
0.755015
0.755015
0.83058
0.83500
1

RRRRE

25.
25.

49
40
49
40
49
440
441
442
444
1443
445

4
4

.2125
.3225
.2125
.3225
.2125

-440
-441
-443
-442
-1443

B-3 (HT tube)

0.32385
0.32385
0.32385
0.32385
0.32385
0.32385
0.32385
0.32385
0.32385

0.55499
0.55499
0.55499
0.55499
0.55499
0.55499
0.55499
0.55499
0.55499

0.63500
0.787400
0.83500

0.787400
0.83500

0.55499
0.63500
0.787400
0.83500

RPRRRRPRRRRPRRRRPRRRERRPRRRRRRRERRREE

28
22
15
9

2
-3
-10
-16
-23

29
29
29
29
29
29
29
29
29

29
29
29

29
29

49
49
49
49

750
751

.80800

-300565
.793085
.285605
.778125
.729355
.236835
.744315
.251795

.28366
.28366
.28366
.28366
.28366
.28366
.28366
.28366
.28366

.28366
.28366
.28366

.28366
.28366

.2125
.2125
.2125
.2125

-25.
-25.
-39.
-25.
-39.
-25.
-39.

4
4
6875
40100
6875
40100
6875

-444

23.
16.
10.
3.
=-2.
-9.
-15.
-22.
-28.

22.
16.
9.
3.
-3.
-9.
-16.
-22.
-29.

-29.
-29.
-29.

-39.
-39.

-29.
-29.
-39.
-39.

251795
744315
236835
729355
778125
285605
793085
300565
80800

77618
26870
76122
25374
25374
76122
26870
77618
28366

28366
28366
28366

6875
6875

28366

-454
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media 60
media 60
media 25
media 2
boundary 449

" end unit 750

Target site

unit 460
cylinder 460
cylinder 461
cylinder 462
cylinder 463
cylinder 1463
cylinder 464
cylinder 465
media 512
media 511
media 25
media 25
media 2
media 2
boundary 465

" end unit 460

Target site

unit 470
cylinder 470
cylinder 471
cylinder 472
cylinder 473
cylinder 1473
cylinder 474
cylinder 475
media 512
media 511
media 25
media 25
media 2
media 2
boundary 475

" end unit 470

- Target site
unit 480

cylinder 480
cylinder 481
cylinder 482
cylinder 483
cylinder 1483
cylinder 484
cylinder 485
media 512
media 511
media 25
media 25
media 2
media 2
boundary 485

" end unit 480

- Target site
unit 490

cylinder 492
cylinder 494
cylinder 495
media 530
media 530
media 2
boundary 495

" end unit 490

Target site

unit 510
cylinder 510
cylinder 511
cylinder 512
cylinder 513
cylinder 1513
cylinder 514
cylinder 515

1 446 -768

1 447 -446 -452

1 448 -447 -455

1 449 -448 -456
B-4 (shrouded Al dummy)
0.24765 25.4 -25.4
0.31623 25.4 -25.4
0.47625 49.2125 -39.6875
0.755015  40.3225 -25.40100
0.755015  49.2125 -39.6875
0.83058 40.3225 -25.40100
0.83500 49.2125 -39.6875

1 460

1 461 -460

1 462 -461

1 464 -463

1 1463 -462

1 465 -1463 -464
B-5 (shrouded Al dummy)
0.24765 25.4 -25.4
0.31623 25.4 -25.4
0.47625 49.2125 -39.6875
0.755015  40.3225 -25.40100
0.755015  49.2125 -39.6875
0.83058 40.3225 -25.40100
0.83500 49.2125 -39.6875

1 470

1 471 -470

1 472 -471

1 474 -473

1 1473 -472

1 475 -1473 -474
C-1 (shrouded Al dummy)
0.24765 25.4 -25.4
0.31623 25.4 -25.4
0.47625 49.2125 -39.6875
0.755015  40.3225 -25.40100
0.755015  49.2125 -39.6875
0.83058 40.3225 -25.40100
0.83500 49.2125 -39.6875

1 480

1 481 -480

1 482 -481

1 484 -483

1 1483 -482

1 485 -1483 -484
C-2 (solid Al dummy)
0.47625 49.2125 -39.6875
0.83058 40.3225 -25.40100
0.83500 49.2125 -39.6875

1 492

1 494 -492

1 495 -492 -494
C-3 (shrouded Al dummy)
0.24765 25.4 -25.4
0.31623 25.4 -25.4
0.47625 49.2125 -39.6875
0.755015  40.3225 -25.40100
0.755015  49.2125 -39.6875
0.83058 40.3225 -25.40100
0.83500 49.2125 -39.6875
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media 512
media 511
media 25
media 25
media 2
media 2
boundary 515

" end unit 510

Target site

unit 520
cylinder 520
cylinder 521
cylinder 522
cylinder 523
cylinder 1523
cylinder 524
cylinder 525
media 512
media 511
media 25
media 25
media 2
media 2
boundary 525

" end unit 520

Target site

unit 530
cylinder 532
cylinder 534
cylinder 535
media 530
media 530
media 2
boundary 535

" end unit 530

RPRRRRR

510

511 -510
512 -511
514 -513
1513 -512
515 -1513

-514

C-4 (shrouded Al dummy)

0.24765
0.31623
0.47625
0.755015
0.755015
0.83058
0.83500
1

RRPRE

C-5 (solid Al dummy)

0.47625

0.83058

0.83500
1

1
1

25.4
25.4
49.2125
40.3225
49.2125
40.3225
49.2125
520
521
522
524
1523
525

-520
-521
-523
-522
-1523

49.2125
40.3225
49.2125
532
534
535

-532
-532

-25.4
-25.4
-39.6875
-25.40100
-39.6875
-25.40100
-39.6875

-524

-39.6875
-25.40100
-39.6875

-534

- Target site C-6 JP-26 (solid SST-304)

- Jp-26 & Jp-27 solid SSt targets in Al

unit 540
cylinder 542
cylinder 1542
cylinder 543
cylinder 1543
cylinder 544
cylinder 545
media 535
media 25
media 25
media 2
media 2
boundary 545

" end unit 540

" Target site
unit 550

cylinder 550
cylinder 551
cylinder 552
cylinder 553
cylinder 1553
cylinder 554
cylinder 555
media 512
media 511
media 25
media 25
media 2
media 2
boundary 555

" end unit 550

Target site

unit 560
cylinder 562
cylinder 564
cylinder 565
media 530
media 530
media 2

holders

0.635 25.4 -25.4
0.635 49.2125 -39.6875
0.75565 40.3225 -25.40100
0.75565 49.2125 -39.6875
0.83058 40.3225 -25.40100
0.83500 49.2125 -39.6875

1 542

1 1542 -542

1 544 -543

1 1543  -1542

1 545  -1543 -544
D-2 (shrouded Al dummy)
0.24765 25.4 -25.4
0.31623 25.4 -25.4
0.47625 49.2125 -39.6875
0.755015  40.3225 -25.40100
0.755015 49.2125 -39.6875
0.83058 40.3225 -25.40100
0.83500 49.2125 -39.6875

1 550

1 551 -550

1 552 -551

1 554 -553

1 1553 -552

1 555  -1553 -554
D-3 (solid Al dummy)
0.47625 49.2125 -39.6875
0.83058 40.3225 -25.40100
0.83500 49.2125 -39.6875

1 562

1 564 -562

1 565 -562 -564

(dimensions communication w/ Randy Hobbs 8/9/2004)
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boundary

565

end unit 560

Target site

unit 570

cylinder
cylinder
cylinder
cylinder
cylinder
media
media
media
media
media
boundary

572
578
579
574
575
530
530
530
530

2
575

end unit 570

Target site

unit 580

cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
media
media
media
media
media
media
boundary

580
581
582
583
1583
584
585
512
511
25
25
2

2
585

end unit 580

Target site

unit 590

cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
media
media
media
media
media
media
boundary

590
591

595

end unit 590

Target site E-2

unit 610

cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
media
media
media
media
media
boundary

612
1612
613
1613
614
615
535
25
25

2

2
615

end unit 610

Target site

unit 620

cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
media

D-4 (solid Al dummy)

0.47625
0.47625
0.47625
0.83058
0.83500

RPRRRE

49.2125
-0.100
0.100
40.3225
49.2125

572

578

579

574 -572

575 -572

0.100
-39.6875
-0.100
-25.40100
-39.6875

-578
-578

D-5 (shrouded Al dummy)

0.24765
0.31623
0.47625
0.755015
0.755015
0.83058
0.83500
1

RPRRRR

25.4
25.4
49.2125
40.3225
49.2125
40.3225
49.2125
580
581 -580
582 -581
584 -583
1583 -582
585 -1583

-25.4
-25.4
-39.6875
-25.40100
-39.6875
-25.40100
-39.6875

-584

D-6 (shrouded Al dummy)

0.24765
0.31623
0.47625
0.755015
0.755015
0.83058
0.83500
1

RRPRRE

0.635

0.635

0.75565

0.75565

0.83058

0.83500
1

1
1
1
1

25.4
25.4
49.2125
40.3225
49.2125
40.3225

25.4
49.2125
40.3225
49.2125
40.3225
49.2125
612
1612 -612
614 -613
1613  -1612
615 -1613

-25.4
-25.4
-39.6875
-25.40100
-39.6875
-25.40100
-39.6875

-594

(JP-27 SST-304 targets)
Jp-26 & Jp-27 solid SSt targets in Al holders

-25.4
-39.6875
-25.40100
-39.6875
-25.40100
-39.6875

-614

E-3 (shrouded Al dummy)

0.24765
0.31623
0.47625
0.755015
0.755015
0.83058
0.83500
1

25.4
25.4
49.2125
40.3225
49.2125
40.3225
49.2125
620

-25.4
-25.4
-39.6875
-25.40100
-39.6875
-25.40100
-39.6875

-579
-579 -574

, (dimensions communication w/ Randy Hobbs 8/9/2004)
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media
media
media
media
media
boundary

625

" end unit 620

unit 630
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
media
media
media
media
media
media
boundary

Target site

630
631
632
633
1633
634
635
512
511
25
25
2

2
635

" end unit 630

unit 640
cylinder
cylinder
cylinder
cylinder
cylinder
media
media
media
media
media
boundary

Target site

642
648
649
644
645
530
530
530
530

2
645

" end unit 640

unit 650
cylinder
cylinder
cylinder
media
media
media
boundary

Target site

652
654
655
530
530

2
655

" end unit 650

unit 660
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
media
media
media
media
media
media
boundary

Target site

660
661
662
663
1663
664
665
512
511
25
25
2

2
665

" end unit 660

unit 670
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
media
media

Target site

1 621 -620

1 622 -621

1 624 -623

1 1623 -622

1 625 -1623 -624
E-4 (shrouded Al dummy)
0.24765 25.4 -25.4
0.31623 25.4 -25.4
0.47625 49.2125 -39.6875
0.755015  40.3225 -25.40100
0.755015  49.2125 -39.6875
0.83058 40.3225 -25.40100
0.83500 49.2125 -39.6875

1 630

1 631 -630

1 632 -631

1 634 -633

1 1633 -632

1 635 -1633 -634
E-5 (solid Al dummy)
0.47625 49.2125 0.100
0.47625 -0.100 -39.6875
0.47625 0.100 -0.100
0.83058 40.3225 -25.40100
0.83500 49.2125 -39.6875

1 642

1 648

1 649

1 644 -642 -648 -649

1 645 -642 -648 -649
E-6 (solid Al dummy)
0.47625 49.2125 -39.6875
0.83058 40.3225 -25.40100
0.83500 49.2125 -39.6875

1 652

1 654 -652

1 655 -652 -654
E-7 (shrouded Al dummy)
0.24765 25.4 -25.4
0.31623 25.4 -25.4
0.47625 49.2125 -39.6875
0.755015  40.3225 -25.40100
0.755015  49.2125 -39.6875
0.83058 40.3225 -25.40100
0.83500 49.2125 -39.6875

1 660

661 -660

1 662 -661

1 664 -663

1 1663 -662

1 665 -1663 -664
F-3 (shrouded Al dummy)
0.24765 25.4 -25.4
0.31623 25.4 -25.4
0.47625 49.2125 -39.6875
0.755015  40.3225 -25.40100
0.755015  49.2125 -39.6875
0.83058 40.3225 -25.40100
0.83500 49.2125 -39.6875

1 670

1 671 -670

-644
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media
media
media
media
boundary

25
25
2

2
675

" end unit 670

Target site

unit 680
cylinder 680
cylinder 681
cylinder 682
cylinder 683
cylinder 1683
cylinder 684
cylinder 685
media 512
media 511
media 25
media 25
media 2
media 2
boundary 685

" end unit 680

unit 690
cylinder
cylinder
cylinder
media
media
media
boundary

Target site

692
694
695
530
530

2
695

" end unit 690

1 672 -671
1 674 -673
1 1673 -672
1 675 -1673 -674

F-4 ((shrouded Al dummy)

0.24765 25.4 -25.4
0.31623 25.4 -25.4
0.47625 49.2125 -39.6875
0.755015  40.3225 -25.40100
0.755015  49.2125 -39.6875
0.83058 40.3225 -25.40100
0.83500 49.2125 -39.6875

1 680

1 681 -680

1 682 -681

1 684 -683

1 1683 -682

1 685 -1683 -684
F-5 (solid Al dummy)
0.47625 49.2125 -39.6875
0.83058 40.3225 -25.40100
0.83500 49.2125 -39.6875

1 692

1 694 -692

1 695 -692 -694

F-6 (shrouded Al dummy)
0.24765 -0.100 -25.4
0.24765 25.4 0.100
0.24765 0.100 -0.100
0.31623 25.4 -25.4
0.47625 49.2125 -39.6875
0.755015  40.3225 -25.40100
0.755015  49.2125 -39.6875
0.83058 40.3225 -25.40100
0.83500 49.2125 -39.6875

1 710

1 718

1 719

1 711 -710 -718 -719

1 712 -711

1 714 -713

1 1713 -712

1 715 -1713 -714

- Target site
unit 710

cylinder 710
cylinder 718
cylinder 719
cylinder 711
cylinder 712
cylinder 713
cylinder 1713
cylinder 714
cylinder 715
media 512
media 512
media 512
media 511
media 25
media 25
media 2
media 2
boundary 715

" end unit 710

- Target site
unit 720

cylinder 720
cylinder 721
cylinder 722
cylinder 723
cylinder 1723
cylinder 724
cylinder 725
media 512
media 511
media 25
media 25
media 2
media 2
boundary 725

end unit 720

Target site

unit 730
cylinder 730
cylinder 731
cylinder 732

F-7 (shrouded Al dummy)
0.24765 25.4 -25.4
0.31623 25.4 -25.4
0.47625 49.2125 -39.6875
0.755015  40.3225 -25.40100
0.755015  49.2125 -39.6875
0.83058 40.3225 -25.40100
0.83500 49.2125 -39.6875

1 720

1 721 -720

1 722 -721

1 724 -723

1 1723 -722

1 725 -1723 -724

G-5 (shrouded Al dummy)

0.24765 25.4 -25.4
0.31623 25.4 -25.4
0.47625 49.2125 -39.6875
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cylinder
cylinder
cylinder
cylinder
media
media
media
media
media
media
boundary

735

" end unit 730

unit 740
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
media
media
media
media
media
media
boundary

Target site

740
741
742
743
1743
744
745
512
511
25
25
2

2
745

" end unit 740

0.
0.
0.
0.

G-6 (solid Al dummy)

0.
0.
0.
0.
0.
0.
0.

755015

755015

83058

83500
1

1
1
1
1

24765
31623
47625
755015
755015
83058
83500
1

RRPRRE

40.
49.
40.
49.
730
731
732
734
1733
735

25.
25.
49.
40.
49.
40.
49.
740
741
742
744
1743
745

3225
2125
3225
2125

-730
-731
-733
-732
-1733

4
4

2125
3225
2125
3225
2125

-740
-741
-743
-742
-1743

- **** PTP Experimental Loading ***

- Target site PTP-1 (

unit 811
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder

cylinder
cylinder
cylinder
cylinder
cylinder

media
media
media
media
media
media
media
media
media
media
media
media
boundary

811
812
813
814
815
816
817

924

" end unit 811

unit 821
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder

cylinder
cylinder
cylinder

Target site

[eNeNoNoNoloNe]

[eReNoNoNa)

.548640
.548640
.548640
.548640
.548640
.548640
.548640

.548640

RPRRPRRRPRRERRRER

PTP-2 (

[eNeloNoNoNoNe]

[eNeoNe)

.548640
.548640
.548640
.548640
.548640
.548640
.548640

.548640
.548640
.7874

A-4)

-18.
-11.

27.

811
812
813
814
815
816
817
920
921
922
923
924

D-1)

-18.
-11.
-5.
1.
7.
14.
20.

27.
27.
27.

469660
939320

-408980
-121360
.651700
-182040
.712380

.861895
.861895
.861895
.861895

861895

469660
939320
408980
121360
651700
182040
712380

861895
861895
861895

-25.
-39.
-25.
-39.

40100
6875
40100
6875

-734

-25.
-25.
-39.
-25.
-39.
-25.
-39.

4
4
6875
40100
6875
40100
6875

-744

[eNeoloNoNoloNe]

.60623
.60623
.74873
.60623

-922

-25.
-25.
-25.
-25.
-25.
-25.
-25.

-25.
-34.
-34.

[cNeoNoNoNoNoNe]

60623
60623
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cylinder
cylinder

media
media
media
media
media
media
media
media
media
media
media
media
boundary

end unit 821

Target site

unit 831

cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder

cylinder
cylinder
cylinder
cylinder
cylinder

media
media
media
media
media
media
media
media
media
media
media
media
boundary

end unit 831

Target site

unit 841

cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder

cylinder
cylinder
cylinder
cylinder
cylinder

media
media
media
media
media
media
media
media
media
media
media
media
boundary

943 0.8890 27.861895
944 0.8890 27.861895
721 1 821
722 1 822  -821
723 1 823  -822
724 1 824  -823
725 1 825  -824
726 1 826  -825
727 1 827  -826
25 1 940  -827
25 1 941  -940
2 1 942  -941
25 1 943  -942
2 1 944  -943
944
PTP-3 (A-1)
831 0.548640 -18.469660
832 0.548640 -11.939320
833 0.548640 -5.408980
834 0.548640  1.121360
835 0.548640  7.651700
836 0.548640  14.182040
837 0.548640 20.712380
930 0.548640 27.861895
931 0.548640 27.861895
932 0.7874 27.861895
933 0.8890 27.861895
934 0.8890 27.861895
731 1 831
732 1 832  -831
733 1 833  -832
734 1 834  -833
735 1 835  -834
736 1 836  -835
737 1 837  -836
25 1 930  -837
25 1 931  -930
2 1 932  -931
25 1 933  -932
2 1 934  -933
934
PTP-4 (D-7)
841 0.548640 -18.469660
842 0.548640 -11.939320
843 0.548640 -5.408980
844 0.548640  1.121360
845 0.548640  7.651700
846 0.548640  14.182040
847 0.548640 20.712380
910 0.548640 27.861895
911 0.548640 27.861895
912 0.7874 27.861895
913 0.8890 27.861895
914 0.8890 27.861895
741 1 841
742 1 842 -84l
743 1 843  -842
744 1 844  -843
745 1 845  -844
746 1 846  -845
747 1 847  -846
25 1 910  -847
25 1 911  -910
2 1 912  -911
25 1 913  -912
2 1 914  -913
914

end unit 841

-31.74873
-34.60623

-942

-25.
-25.
-25.
-25.
-25.
-25.
-25.

[eNeoloNoNoNoNe]

-25.0

-34.60623
-34.60623
-31.74873
-34.60623

-932

-25.
-25.
-25.
-25.
-25.
-25.
-25.

[eNeNoNoNooNo)

-25.0

-34.60623
-34.60623
-31.74873
-34.60623

-912
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unit 851
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
media
media
media
media
media
media
media
media
media
media
media
media
boundary

Target site

851
852
853
854
855
856
857

900
901
902
903
904

751
752
753
754
755
756
757
25
25
2
25
2
904

" end unit 851

unit 861
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder

cylinder
cylinder
cylinder
cylinder
cylinder

media
media
media
media
media
media
media
media
media
media
media
media
boundary

Target site

861
862
863
864
865
866
867

954

" end unit 861

unit 800
cylinder
hole
hole
hole
hole
hole
hole
hole
hole
hole
hole
hole
hole

PTP-5 (G-7)

0.548640 -18.469660 -25.0
0.548640 -11.939320 -25.0
0.548640 -5.408980 -25.0
0.548640 1.121360 -25.0
0.548640 7.651700 -25.0
0.548640 14.182040 -25.0
0.548640 20.712380 -25.0
0.548640 27.861895 -25.0
0.548640 27.861895 -34.60623
0.7874 27.861895 -34.60623
0.8890 27.861895 -31.74873
0.8890 27.861895 -34.60623

1 851

1 852 -851

1 853 -852

1 854 -853

1 855 -854

1 856 -855

1 857 -856

1 900 -857

1 901 -900

1 902 -901

1 903 -902

1 904 -903 -902
PTP-6 (G-4 Al dummy )
0.548640 -18.469660 -25.0
0.548640 -11.939320 -25.0
0.548640 -5.408980 -25.0
0.548640 1.121360 -25.0
0.548640 7.651700 -25.0
0.548640 14.182040 -25.0
0.548640 20.712380 -25.0
0.548640 27.861895 -25.0
0.548640 27.861895 -34.60623
0.7874 27.861895 -34.60623
0.8890 27.861895 -31.74873
0.8890 27.861895 -34.60623

1 861

1 862 -861

1 863 -862

1 864 -863

1 865 -864

1 866 -865

1 867 -866

1 950 -867

1 951 -950

1 952 -951

1 953 -952

1 954 -953 -952

5.71500

origin x=-4.
origin x=-4.
origin x=-2.
origin x=-2.
origin x=-2.
origin x=-2.
origin x=-2.
origin x=-1.
origin x=-1.
origin x=-1.
origin x=-1.
origin x=-1.

49.
388400
388400
925600
925600
925600
925600
925600
462800
462800
462800
462800
462800

2125

Target basket and water above and below target area

-39.6875
=-0.844550
y=0.844550
y=-3.378200
y=-1.689100
y=0.000000
y=1.689100
y=3.378200
y=-4.222750
=-2.533650
y=-0.844550
y=0.844550
y=2.533650
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hole 540 origin x=-1.462800 y=4.222750

hole 550 origin x=0.000000 y=-3.378200

hole 560 origin x=0.000000 y=-1.689100

hole 570 origin x=0.000000 y=0.000000

hole 580 origin x=0.000000 y=1.689100

hole 590 origin x=0.000000 y=3.378200

hole 610 origin x=1.462800 y=-4.222750

hole 620 origin x=1.462800 y=-2.533650

hole 630 origin x=1.462800 y=-0.844550

hole 640 origin x=1.462800 y=0.844550

hole 650 origin x=1.462800 y=2.533650

hole 660 origin x=1.462800 y=4.222750

hole 670 origin x=2.925600 y=-3.378200

hole 680 origin x=2.925600 y=-1.689100

hole 690 origin x=2.925600 y=0.000000

hole 710 origin x=2.925600 y=1.689100

hole 720 origin x=2.925600 y=3.378200

hole 730 origin x=4.388400 y=-0.844550

hole 740 origin x=4.388400 y=0.844550

cylinder 926 0.92964 49.2125 -39.6875 X=-4.661173 y=2.691130
cylinder 927 1.00076 49.2125 -39.6875 =-4.661173 y=2.691130
cylinder 946 0.92964 49.2125 -39.6875 origin x=0.000000 y=-5.382260
cylinder 947 1.00076 49.2125 -39.6875 origin x=0.000000 y=-5.382260
cylinder 936 0.92964 49.2125 -39.6875 origin x=-4.661173 y=-2.691130
cylinder 937 1.00076 49.2125 -39.6875 origin x=-4.661173 y=-2.691130
cylinder 916 0.92964 49.2125 -39.6875 origin x=0.000000 y=5.382260
cylinder 917 1.00076 49.2125 -39.6875 origin x=0.000000 y=5.382260
cylinder 906 0.92964 49.2125 -39.6875 origin x=4.661173 y=2.691130
cylinder 907 1.00076 49.2125 -39.6875 origin x=4.661173 y=2.691130
cylinder 956 0.92964 49.2125 -39.6875 origin x=4.661173 y=-2.691130
cylinder 957 1.00076 49.2125 -39.6875 origin x=4.661173 y=-2.691130
cylinder 804 5.87375 49.2125 -39.6875

hole 811 origin x=-4.661173 y=2.691130

hole 821 origin x=0.000000 y=-5.382260

hole 831 origin x=-4.661173 y=-2.691130

hole 841 origin x=0.000000 y=5.382260

hole 851 origin x=4.661173 y=2.691130

hole 861 origin x=4.661173 y=-2.691130

cylinder 805 6.4350 49.2125 -39.6875

cylinder 1001 6.4350 149.99 -39.6875

cylinder 1002 6.4350 149.99 -149.9899

cylinder 2000 6.8830 149.99 -149.9899

media 2 1 800 -907 -917 -927 -937 -947 -957

media 25 1 804 -800 -907 -917 -927 -937 -947 -957
media 25 1 804 907 -906

media 25 1 804 917 -916

media 25 1 804 927 -926

media 25 1 804 937 -936

media 25 1 804 947 -946

media 25 1 804 957 -956

media 2 1 804 906

media 2 1 804 916

media 2 1 804 926

media 2 1 804 936

media 2 1 804 946

media 2 1 804 956

media 2 1 805 -804

media 3 1 1001 -805

media 1 1 1002  -1001

media 20 1 2000 -1002

boundary 2000

" end unit 800

" Region 11

" INNER FUEL ELEMENT REGION

The inner fuel element (IFE) consists of 171 fuel plates arranged in an involutes shape. Each plate contains 15.18g +-1%
of U-235

" The IFE fueled area is modeled by Homogenizing the Uranium, Aluminum and water, in 8 radial fueled regions that reflect
the
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different U-235 concentrations in each fuel plate. The IFE is divided into 56 cells, 8 radial fueled regions and 7 axial
fueled layers

" IFE Cell Cards

unit 2000

cylinder 2000 6.88302 149.9901  -149.9901
hole 800

media 20 1 2000

- inner unfuelled region

cylinder 2100 7.14 25.4 -25.4
media 200 1 2100 -2000

- Top - Axial Layer 1 (25.4 - 25.0 cm)
cylinder 2101 7.5 25.4 25.0
cylinder 2102 8.0 25.4 25.0
cylinder 2103 8.5 25.4 25.0
cylinder 2104 9.5 25.4 25.0
cylinder 2105 10.5 25.4 25.0
cylinder 2106 11.5 25.4 25.0
cylinder 2107 12.0 25.4 25.0
cylinder 2108 12.60 25.4 25.0
media 211 1 2101 -2100

media 212 1 2102 -2101

media 213 1 2103 -2102

media 214 1 2104 -2103

media 215 1 2105 -2104

media 216 1 2106 -2105

media 217 1 2107  -2106

media 218 1 2108  -2107

- Top - Axial Layer 2 (25.0 - 22.0 cm)
cylinder 2111 7.5 25.4 22.0
cylinder 2112 8.0 25.4 22.0
cylinder 2113 8.5 25.4 22.0
cylinder 2114 9.5 25.4 22.0
cylinder 2115 10.5 25.4 22.0
cylinder 2116 11.5 25.4 22.0
cylinder 2117 12.0 25.4 22.0
cylinder 2118 12.60 25.4 22.0
media 221 1 2111  -2100 -2108
media 222 1 2112 -2111 -2108
media 223 1 2113 -2112 -2108
media 224 1 2114 -2113 -2108
media 225 1 2115 -2114 -2108
media 226 1 2116 -2115 -2108
media 227 1 2117 -2116 -2108
media 228 1 2118 -2117 -2108
" Top - Axial Layer 3 (22.0 - 19.0 cm)
cylinder 2121 7.5 25.4 19.0
cylinder 2122 8.0 25.4 19.0
cylinder 2123 8.5 25.4 19.0
cylinder 2124 9.5 25.4 19.0
cylinder 2125 10.5 25.4 19.0
cylinder 2126 11.5 25.4 19.0
cylinder 2127 12.0 25.4 19.0
cylinder 2128 12.60 25.4 19.0
media 231 1 2121  -2100 -2118
media 232 1 2122 -2121  -2118
media 233 1 2123  -2122  -2118
media 234 1 2124  -2123  -2118
media 235 1 2125  -2124  -2118
media 236 1 2126  -2125 -2118
media 237 1 2127  -2126  -2118
media 238 1 2128  -2127 -2118
" Top - Axial Layer 4 (19.0 - 16.0 cm)
cylinder 2131 7.5 25.4 16.0
cylinder 2132 8.0 25.4 16.0
cylinder 2133 8.5 25.4 16.0
cylinder 2134 9.5 25.4 16.0
cylinder 2135 10.5 25.4 16.0
cylinder 2136 11.5 25.4 16.0
cylinder 2137 12.0 25.4 16.0
cylinder 2138 12.60 25.4 16.0
media 241 1 2131 -2100 -2128
media 242 1 2132 -2131 -2128
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media
media
media
media
media
media

Top -
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
media
media
media
media
media
media
media
media

Top -
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
media
media
media
media
media
media
media
media

Top -
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
media
media
media
media
media
media
media
media

Top -
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
media
media
media
media
media
media
media
media

Top -
cylinder

243 1 2133 -2132 -2128
244 1 2134  -2133 -2128
245 1 2135 -2134 -2128
246 1 2136 -2135 -2128
247 1 2137 -2136 -2128
248 1 2138 -2137 -2128
Axial Layer 5 (16.0 - 13.0 cm)
2141 7.5 25.4 13.0
2142 8.0 25.4 13.0
2143 8.5 25.4 13.0
2144 9.5 25.4 13.0
2145 10.5 25.4 13.0
2146 11.5 25.4 13.0
2147 12.0 25.4 13.0
2148 12.60 25.4 13.0
251 1 2141 -2100 -2138
252 1 2142 -2141 -2138
253 1 2143 -2142 -2138
254 1 2144  -2143 -2138
255 1 2145 -2144 -2138
256 1 2146 -2145 -2138
257 1 2147 -2146 -2138
258 1 2148 -2147 -2138
Axial Layer 6 (13.0 - 10.0 cm)
2151 7.5 25.4 10.0
2152 8.0 25.4 10.0
2153 8.5 25.4 10.0
2154 9.5 25.4 10.0
2155 10.5 25.4 10.0
2156 11.5 25.4 10.0
2157 12.0 25.4 10.0
2158 12.60 25.4 10.0
261 1 2151 -2100 -2148
262 1 2152 -2151 -2148
263 1 2153 -2152 -2148
264 1 2154  -2153 -2148
265 1 2155 -2154 -2148
266 1 2156 -2155 -2148
267 1 2157 -2156 -2148
268 1 2158 -2157 -2148
Axial Layer 7 (10.0 - 7.0 cm)
2161 7.5 25.4 7.0
2162 8.0 25.4 7.0
2163 8.5 25.4 7.0
2164 9.5 25.4 7.0
2165 10.5 25.4 7.0
2166 11.5 25.4 7.0
2167 12.0 25.4 7.0
2168 12.60 25.4 7.0
271 1 2161 -2100 -2158
272 1 2162 -2161 -2158
273 1 2163 -2162 -2158
274 1 2164  -2163 -2158
275 1 2165 -2164 -2158
276 1 2166 -2165 -2158
277 1 2167 -2166 -2158
278 1 2168 -2167 -2158
Axial Layer 8 (7.0 - 4.0 cm)
2171 7.5 25.4 4.0
2172 8.0 25.4 4.0
2173 8.5 25.4 4.0
2174 9.5 25.4 4.0
2175 10.5 25.4 4.0
2176 11.5 25.4 4.0
2177 12.0 25.4 4.0
2178 12.60 25.4 4.0
281 1 2171 -2100 -2168
282 1 2172 -2171 -2168
283 1 2173 -2172 -2168
284 1 2174  -2173 -2168
285 1 2175 -2174 -2168
286 1 2176 -2175 -2168
287 1 2177 -2176 -2168
288 1 2178 -2177 -2168
Axial Layer 9 (4.0 - 1.0 cm)
2181 7.5 25.4 1.0
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cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
media
media
media
media
media
media
media
media

Top
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
media
media
media
media
media
media
media
media

Top
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
media
media
media
media
media
media
media
media

Top
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
media
media
media
media
media
media
media
media

Top
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
media
media

2182 8.0 25.4

2183 8.5 25.4

2184 9.5 25.4

2185 10.5 25.4

2186 11.5 25.4

2187 12.0 25.4

2188 12.60 25.4

291 1 2181 -2100
292 1 2182 -2181
293 1 2183 -2182
294 1 2184  -2183
295 1 2185 -2184
296 1 2186 -2185
297 1 2187 -2186
298 1 2188 -2187

Axial Layer 10 (+1.0 -

2191 7.5 25.4

2192 8.0 25.4

2193 8.5 25.4

2194 9.5 25.4

2195 10.5 25.4

2196 11.5 25.4

2197 12.0 25.4

2198 12.60 25.4

201 1 2191 -2100
202 1 2192 -2191
203 1 2193 -2192
204 1 2194 -2193
205 1 2195 -2194
206 1 2196 -2195
207 1 2197 -2196
208 1 2198 -2197
Axial Layer 11 (-1.0 -
2201 7.5 25.4

2202 8.0 25.4

2203 8.5 25.4

2204 9.5 25.4

2205 10.5 25.4

2206 11.5 25.4

2207 12.0 25.4

2208 12.60 25.4

291 1 2201 -2100
292 1 2202 -2201
293 1 2203 -2202
294 1 2204 -2203
295 1 2205 -2204
296 1 2206 -2205
297 1 2207 -2206
298 1 2208 -2207

Axial Layer 12 (-4.0 -

2211 7.5 25.4

2212 8.0 25.4

2213 8.5 25.4

2214 9.5 25.4

2215 10.5 25.4

2216 11.5 25.4

2217 12.0 25.4

2218 12.60 25.4

281 1 2211 -2100
282 1 2212 -2211
283 1 2213 -2212
284 1 2214  -2213
285 1 2215 -2214
286 1 2216  -2215
287 1 2217  -2216
288 1 2218  -2217
Axial Layer 13 (-7.0 -

2221 7.5 25.4

2222 8.0 25.4

2223 8.5 25.4

2224 9.5 25.4

2225 10.5 25.4

2226 11.5 25.4

2227 12.0 25.4

2228 12.60 25.4

271 1 2221  -2100
272 1 2222 -2221

RPRRRPRRR
[ejeoleoNojoloNe)

=21
=21
=21
=21
=21
=21
=21
=21

-1.0
-1.
-1.
-1.
-1
-1.
-1.
-1.
-1.
=21
=21
=21
=21
=21
=21
-21
-21

-7.
-22
-22
-22
-22
-22
-22
-22
-22

-10
-10.
-10.
-10.
-10.
-10.
-10.
-10.
-10.

=22

=22

c
0
0
0
.0
0
0
0

[eNeloNoNeoloNoNaNe)

[eNeloNoNeoNoNoNoNe)

78
78
78
78
78
78
78
78

m)

0

88
88
88
88
88
88
88
88

m)

m)

08
08
08
08
08
08
08
08

.0

[eNeoNoNooNoNoNa]

18
18

cm)
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media
media
media
media
media
media

Top -
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
media
media
media
media
media
media
media
media

Top -
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
media
media
media
media
media
media
media
media

Top -
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
media
media
media
media
media
media
media
media

Top -
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
media
media
media
media
media
media
media
media

Top -
cylinder

273 1 2223 -2222
274 1 2224  -2223
275 1 2225 -2224
276 1 2226 -2225
277 1 2227 -2226
278 1 2228 -2227
Axial Layer 14 (-10.0 -
2231 7.5 25.4
2232 8.0 25.4
2233 8.5 25.4
2234 9.5 25.4
2235 10.5 25.4
2236 11.5 25.4
2237 12.0 25.4
2238 12.60 25.4
261 1 2231 -2100
262 1 2232 -2231
263 1 2233 -2232
264 1 2234  -2233
265 1 2235 -2234
266 1 2236 -2235
267 1 2237 -2236
268 1 2238 -2237

Axial Layer 15 (-13.0 -

2241 7.5 25.4
2242 8.0 25.4
2243 8.5 25.4
2244 9.5 25.4
2245 10.5 25.4
2246 11.5 25.4
2247 12.0 25.4
2248 12.60 25.4
251 1 2241 -2100
252 1 2242 -2241
253 1 2243 -2242
254 1 2244  -2243
255 1 2245 -2244
256 1 2246 -2245
257 1 2247 -2246
258 1 2248 -2247

Axial Layer 16 (-16.0 -

2251 7.5 25.4
2252 8.0 25.4
2253 8.5 25.4
2254 9.5 25.4
2255 10.5 25.4
2256 11.5 25.4
2257 12.0 25.4
2258 12.60 25.4
241 1 2251 -2100
242 1 2252 -2251
243 1 2253 -2252
244 1 2254  -2253
245 1 2255 -2254
246 1 2256 -2255
247 1 2257 -2256
248 1 2258 -2257
Axial Layer 17 (-19.0 -
2261 7.5 25.4
2262 8.0 25.4
2263 8.5 25.4
2264 9.5 25.4
2265 10.5 25.4
2266 11.5 25.4
2267 12.0 25.4
2268 12.60 25.4
231 1 2261 -2100
232 1 2262 -2261
233 1 2263 -2262
234 1 2264  -2263
235 1 2265 -2264
236 1 2266 -2265
237 1 2267 -2266
238 1 2268 -2267

Axial Layer 18 (-22.0 -
2271 7.5 25.4

-13.0 cm)

-16.
-16.
-16.
-16.
-16.
-16.
-16.
-16.
-16.
-2238
-2238
-2238
-2238
-2238
-2238
-2238
-2238

(¢}
3
o

[eNeNoNoNoNoNoNoNe]

-19.0 cm)
-19.
-19.
-19.

m)

25.0 cm)
-25.0
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cylinder 2272
cylinder 2273
cylinder 2274
cylinder 2275
cylinder 2276
cylinder 2277
cylinder 2278
media 221
media 222
media 223
media 224
media 225
media 226
media 227
media 228

Top - Axia
cylinder 2281
cylinder 2282
cylinder 2283
cylinder 2284
cylinder 2285
cylinder 2286
cylinder 2287

cylinder 2288
media 211
media 212
media 213
media 214
media 215
media 216
media 217
media 218

inner unfue
cylinder 2199
media 200

cylinder 2600
media 70

cylinder 2601

media 3

IFE unfuell
cylinder 2602
media 71

cylinder 2603
media 1

IFE outer s
cylinder 2200
media 20

cylinder 2624
media 2
IFE outer s
cylinder 2620
media 20
water below
cylinder 2622
media 1

cylinder 2630
media 20

cylinder 2632
media 3
boundary 2632
end unit 2000

8.0 25.4 -25.0
8.5 25.4 -25.0
9.5 25.4 -25.0
10.5 25.4 -25.0
11.5 25.4 -25.0
12.0 25.4 -25.0
12.60 25.4 -25.0
1 2271 -2100 -2268
1 2272 -2271 -2268
1 2273 -2272 -2268
1 2274  -2273 -2268
1 2275 -2274 -2268
1 2276 -2275 -2268
1 2277 -2276 -2268
1 2278 -2277 -2268
I Layer 19 (-25.0 - -25.4 cm)
7.5 25.4 -25.4
8.0 25.4 -25.4
8.5 25.4 -25.4
9.5 25.4 -25.4
10.5 25.4 -25.4
11.5 25.4 -25.4
12.0 25.4 -25.4
12.60 25.4 -25.4
1 2281 -2100 -2278
1 2282 -2281 -2278
1 2283 -2282 -2278
1 2284  -2283 -2278
1 2285 -2284 -2278
1 2286 -2285 -2278
1 2287 -2286 -2278
1 2288 -2287 -2278
Iled region
12.82700 25.4 -25.4
1 2199 -2288
IFE unfuelled - upper region
12.82700 30.48 -25.4
1 2600 -2199 -2000
water above IFE upper region
12.82700 149.9902 -25.4
1 2601 -2600 -2000
ed - lower region
12.82700 149.9902 -30.48
1 2602 -2601 -2000
water below IFE upper region
12.82700 149.9902 -149.9902
1 2603 -2602 -2000
idewall
13.44930 25.4 -25.4
1 2200 -2603
water between fuel elements--active fuel region
14.28740 25.4 -25.4
1 2624  -2200
idewall lower extension
14.28740 25.4 -37.1475
1 2620 -2603 -2624
IFE outer sidewall lower extension
14.28740 25.4 -149.9902
1 2622 -2603 -2620
IFE outer sidewall upper extension
14.28740 41.91 -149.9902
1 2630 -2603 -2622
water above IFE outer sidewall outer extension
14.28740 149.9902 -149.9902
1 2632 -2603 -2630
Region 111

OUTER FUEL ELEMENT (OFE)

The outer fuel element is region-3
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The outer fuel element (OFE) consists of 369 fuel plates arranged in an involutes shape. Each plate contains 18.44g +-1%
of U-235

" The IFE fueled area is modeled by by Homogenizing the Uranium, Aluminum and water, in 9 radial fueled regions that
reflect the

" different U-235 concentrations in each fuel plate. The OFE is divided into 63 cells, 9 radial fueled regions and 7 axial
fueled layers

unit 2300

cylinder 2632 14.28750 149.9902 -149.9902
hole 2000

media 1 1 2632

- OFE inner sidewall

cylinder 2300 14.91869 25.4 -25.4
media 20 1 2300 -2632

" OFE inner sidewall lower extension

cylinder 2621 14.91869 25.4 -37.1475
media 20 1 2621 -2300 -2632

" water below OFE inner sidewall lower extension
cylinder 2623 14.91869 25.4 -149.9902
media 1 1 2623 -2621 -2632

" OFE inner sidewall upper extension

cylinder 2631 14.91869 41.91 -149.9902
media 20 1 2631 -2623 -2632

- water below OFE inner sidewall lower extension
cylinder 2633 14.91869 149.9902 -149.9902
media 3 1 2633 -2631 -2632

" outer unfueled region

cylinder 2400 15.12951 25.4 -25.4
media 200 1 2400 -2300

" Top - Axial Layer 1 (25.4 - 25.0 cm)

cylinder 2401 15.5 25.4 25.0
cylinder 2402 16.0 25.4 25.0
cylinder 2403 16.5 25.4 25.0
cylinder 2404 17.5 25.4 25.0
cylinder 2405 18.5 25.4 25.0
cylinder 2406 19.5 25.4 25.0
cylinder 2407 20.0 25.4 25.0
cylinder 2408 20.5 25.4 25.0
cylinder 2409 20.978 25.4 25.0
media 311 1 2401 -2400
media 312 1 2402 -2401
media 313 1 2403 -2402
media 314 1 2404 -2403
media 315 1 2405  -2404
media 316 1 2406  -2405
media 317 1 2407  -2406
media 318 1 2408  -2407
media 319 1 2409  -2408

" Top - Axial Layer 2 (25.0 - 22.0 cm)

cylinder 2411 15.5 25.4 22.0
cylinder 2412 16.0 25.4 22.0
cylinder 2413 16.5 25.4 22.0
cylinder 2414 17.5 25.4 22.0
cylinder 2415 18.5 25.4 22.0
cylinder 2416 19.5 25.4 22.0
cylinder 2417 20.0 25.4 22.0
cylinder 2418 20.5 25.4 22.0
cylinder 2419 20.978 25.4 22.0
media 321 1 2411 -2400 -2409
media 322 1 2412 -2411  -2409
media 323 1 2413  -2412  -2409
media 324 1 2414  -2413  -2409
media 325 1 2415  -2414  -2409
media 326 1 2416  -2415  -2409
media 327 1 2417  -2416  -2409
media 328 1 2418  -2417  -2409
media 329 1 2419  -2418  -2409

A-103



Top - Axial
cylinder 2421
cylinder 2422
cylinder 2423
cylinder 2424
cylinder 2425
cylinder 2426
cylinder 2427
cylinder 2428
cylinder 2429
media 331
media 332
media 333
media 334
media 335
media 336
media 337
media 338
media 339

Top Axial
cylinder 2431
cylinder 2432
cylinder 2433
cylinder 2434
cylinder 2435
cylinder 2436
cylinder 2437
cylinder 2438
cylinder 2439
media 341
media 342
media 343
media 344
media 345
media 346
media 347
media 348
media 349

Top Axial
cylinder 2441
cylinder 2442
cylinder 2443
cylinder 2444
cylinder 2445
cylinder 2446
cylinder 2447
cylinder 2448
cylinder 2449
media 351
media 352
media 353
media 354
media 355
media 356
media 357
media 358
media 359

Top Axial
cylinder 2451
cylinder 2452
cylinder 2453
cylinder 2454
cylinder 2455
cylinder 2456
cylinder 2457
cylinder 2458
cylinder 2459
media 361
media 362
media 363
media 364
media 365
media 366
media 367
media 368
media 369

15.
16.
16.

18.
19.
20.

20.

Layer 3

cuouuunnuoun

PrRrPRRrRRRRRA

Layer 4

cuouuuouou

PrRrPRRRRRRA

Layer 5

oo ou

PrRrPRRRRRRA

Layer 6

cuouunuuoou

PRPRRERR RS

2421
2422
2423
2424
2425
2426
2427
2428
2429

2431
2432
2433
2434
2435
2436
2437
2438
2439

(2.0 -

NN NN N NN N N

NN N NN NN N N

-2400
-2421
-2422
-2423
-2424
-2425
-2426
-2427
-2428

-2400
-2431
-2432
-2433
-2434
-2435
-2436
-2437
-2438

19.0 cm)

-2419
-2419
-2419
-2419
-2419
-2419

16.0 cm)

-2429
-2429
-2429
-2429
-2429
-2429
-2429

13.0 cm)

=
w
[eNeloNoNoloNoNoNa)

10.

=
o
[eNeoNoNoNoloNoNoNa)
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" Top - Axial
cylinder 2461
cylinder 2462
cylinder 2463
cylinder 2464
cylinder 2465
cylinder 2466
cylinder 2467
cylinder 2468
cylinder 2469
media 371
media 372
media 373
media 374
media 375
media 376
media 377
media 378
media 379
" Top Axial
cylinder 2471
cylinder 2472
cylinder 2473
cylinder 2474
cylinder 2475
cylinder 2476
cylinder 2477
cylinder 2478
cylinder 2479
media 381
media 382
media 383
media 384
media 385
media 386
media 387
media 388
media 389
- Top Axial
cylinder 2481
cylinder 2482
cylinder 2483
cylinder 2484
cylinder 2485
cylinder 2486
cylinder 2487
cylinder 2488
cylinder 2489
media 391
media 392
media 393
media 394
media 395
media 396
media 397
media 398
media 399
- Top Axial
cylinder 2491
cylinder 2492
cylinder 2493
cylinder 2494
cylinder 2495
cylinder 2496
cylinder 2497
cylinder 2498
cylinder 2499
media 301
media 302
media 303
media 304
media 305
media 306
media 307
media 308
media 309
" Top - Axial

15.
16.
16.
17.
18.
19.
20.
20.
20.

Layer 7

cuououuunnuoou

PrRrPRRRRRRA

2461
2462
2463
2464
2465
2466
2467
2468
2469

Layer 8

cuouuuuou

PRRRRRRR R

2471
2472
2473
2474
2475
2476
2477
2478
2479

Layer 9

oo oum

PRRRRRRR R
N
i
o
N

Layer 10

oo u

PRPRRERR RS
N
i
©
~

Layer 11

-2400
-2471
-2472
-2473
-2474
-2475
-2476
-2477
-2478

N
4]
ABBMAMDMDIAIAMDMO

-2498

(-1.0

[eNeoNoNoNoNoNoNoNe]

-2469
-2469
-2469
-2469
-2469
-2469
-2469
-2469
-2469

- 1.0 cm)

(S

RRPREe
O0OO0OO0OO0OO0OO0O0O

-4.0 cm)
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cylinder 2501 15.5

cylinder 2502 16.0

cylinder 2503 16.5

cylinder 2504 17.5

cylinder 2505 18.5

cylinder 2506 19.5

cylinder 2507 20.0

cylinder 2508 20.5

cylinder 2509 20.978

media 391 1 2501

media 392 1 2502

media 393 1 2503

media 394 1 2504

media 395 1 2505

media 396 1 2506

media 397 1 2507

media 398 1 2508

media 399 1 2509
Top Axial Layer 12

cylinder 2511 15.5

cylinder 2512 16.0

cylinder 2513 16.5

cylinder 2514 17.5

cylinder 2515 18.5

cylinder 2516 19.5

cylinder 2517 20.0

cylinder 2518 20.5

cylinder 2519 20.978

media 381 1 2511

media 382 1 2512

media 383 1 2513

media 384 1 2514

media 385 1 2515

media 386 1 2516

media 387 1 2517

media 388 1 2518

media 389 1 2519
Top Axial Layer 13

cylinder 2521 15.5

cylinder 2522 16.0

cylinder 2523 16.5

cylinder 2524 17.5

cylinder 2525 18.5

cylinder 2526 19.5

cylinder 2527 20.0

cylinder 2528 20.5

cylinder 2529 20.978

media 371 1 2521

media 372 1 2522

media 373 1 2523

media 374 1 2524

media 375 1 2525

media 376 1 2526

media 377 1 2527

media 378 1 2528

media 379 1 2529
Top Axial Layer 14

cylinder 2531 15.5

cylinder 2532 16.0

cylinder 2533 16.5

cylinder 2534 17.5

cylinder 2535 18.5

cylinder 2536 19.5

cylinder 2537 20.0

cylinder 2538 20.5

cylinder 2539 20.978

media 361 1 2531

media 362 1 2532

media 363 1 2533

media 364 1 2534

media 365 1 2535

media 366 1 2536

media 367 1 2537

media 368 1 2538

media 369 1 2539
Top - Axial Layer 15

cylinder 2541 15.5

25.4 -4.0
25.4 -4.0
25.4 -4.0
25.4 -4.0
25.4 -4.0
25.4 -4.0
25.4 -4.0
25.4 -4.0
25.4 -4.0
-2400  -2499
-2501 -2499
-2502 -2499
-2503  -2499
-2504  -2499
-2505  -2499
-2506  -2499
-2507 -2499
-2508  -2499
(-4.0 - -7.0 cm)
25.4 -7.0
25.4 -7.0
25.4 -7.0
25.4 -7.0
25.4 -7.0
25.4 -7.0
25.4 -7.0
25.4 -7.0
25.4 -7.0
-2400 -2509
-2511 -2509
-2512 -2509
-2513 -2509
-2514  -2509
-2515  -2509
-2516 -2509
-2517 -2509
-2518 -2509
(-7.0 -10.0 cm)
25.4 -10.0
25.4 -10.0
25.4 -10.0
25.4 -10.0
25.4 -10.0
25.4 -10.0
25.4 -10.0
25.4 -10.0
25.4 -10.0
-2400 -2519
-2521 -2519
-2522 -2519
-2523  -2519
-2524  -2519
-2525  -2519
-2526  -2519
-2527 -2519
-2528  -2519
(-10.0 - -13.0 cm)
25.4 -13.0
25.4 -13.0
25.4 -13.0
25.4 -13.0
25.4 -13.0
25.4 -13.0
25.4 -13.0
25.4 -13.0
25.4 -13.0
-2400 -2529
-2531  -2529
-2532  -2529
-2533  -2529
-2534  -2529
-2535  -2529
-2536  -2529
-2537  -2529
-2538  -2529
(-13.0 - -16.0 cm)
25.4 -16.0
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cylinder 2542 16.0

cylinder 2543 16.5

cylinder 2544 17.5

cylinder 2545 18.5

cylinder 2546 19.5

cylinder 2547 20.0

cylinder 2548 20.5

cylinder 2549 20.978

media 351 1 2541
media 352 1 2542
media 353 1 2543
media 354 1 2544
media 355 1 2545
media 356 1 2546
media 357 1 2547
media 358 1 2548
media 359 1 2549
- Top - Axial Layer 16
cylinder 2551 15.5

cylinder 2552 16.0

cylinder 2553 16.5

cylinder 2554 17.5

cylinder 2555 18.5

cylinder 2556 19.5

cylinder 2557 20.0

cylinder 2558 20.5

cylinder 2559 20.978

media 341 1 2551
media 342 1 2552
media 343 1 2553
media 344 1 2554
media 345 1 2555
media 346 1 2556
media 347 1 2557
media 348 1 2558
media 349 1 2559
" Top - Axial Layer 17
cylinder 2561 15.5

cylinder 2562 16.0

cylinder 2563 16.5

cylinder 2564 17.5

cylinder 2565 18.5

cylinder 2566 19.5

cylinder 2567 20.0

cylinder 2568 20.5

cylinder 2569 20.978

media 331 1 2561
media 332 1 2562
media 333 1 2563
media 334 1 2564
media 335 1 2565
media 336 1 2566
media 337 1 2567
media 338 1 2568
media 339 1 2569
- Top - Axial Layer 18
cylinder 2571 15.5

cylinder 2572 16.0

cylinder 2573 16.5

cylinder 2574 17.5

cylinder 2575 18.5

cylinder 2576 19.5

cylinder 2577 20.0

cylinder 2578 20.5

cylinder 2579 20.978

media 321 1 2571
media 322 1 2572
media 323 1 2573
media 324 1 2574
media 325 1 2575
media 326 1 2576
media 327 1 2577
media 328 1 2578
media 329 1 2579
" Top - Axial Layer 19
cylinder 2581 15.5

cylinder 2582 16.0

25.4 -16.0
25.4 -16.0
25.4 -16.0
25.4 -16.0
25.4 -16.0
25.4 -16.0
25.4 -16.0
25.4 -16.0
-2400 -2539
-2541 -2539
-2542 -2539
-2543 -2539
-2544  -2539
-2545 -2539
-2546 -2539
-2547 -2539
-2548 -2539
(-16.0 - 19.0 cm)
25.4 -19.0
25.4 -19.0
25.4 -19.0
25.4 -19.0
25.4 -19.0
25.4 -19.0
25.4 -19.0
25.4 -19.0
25.4 -19.0
-2400 -2549
-2551 -2549
-2552 -2549
-2553 -2549
-2554 -2549
-2555 -2549
-2556 -2549
-2557 -2549
-2558 -2549
(-19.0 - -22.0 cm)
25.4 -22.0
25.4 -22.0
25.4 -22.0
25.4 -22.0
25.4 -22.0
25.4 -22.0
25.4 -22.0
25.4 -22.0
25.4 -22.0
-2400 -2559
-2561 -2559
-2562 -2559
-2563 -2559
-2564 -2559
-2565 -2559
-2566 -2559
-2567 -2559
-2568 -2559
(-22.0 - -25.0 cm)
25.4 -25.0
25.4 -25.0
25.4 -25.0
25.4 -25.0
25.4 -25.0
25.4 -25.0
25.4 -25.0
25.4 -25.0
25.4 -25.0
-2400 -2569
-2571 -2569
-2572 -2569
-2573 -2569
-2574  -2569
-2575 -2569
-2576 -2569
-2577 -2569
-2578 -2569
(-25.0 - -25.4 cm)
25.4 -25.4
25.4 -25.4
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cylinder 2583 16.5 25.4 -25.4
cylinder 2584 17.5 25.4 -25.4
cylinder 2585 18.5 25.4 -25.4
cylinder 2586 19.5 25.4 -25.4
cylinder 2587 20.0 25.4 -25.4
cylinder 2588 20.5 25.4 -25.4
cylinder 2589 20.978 25.4 -25.4
media 311 1 2581  -2400 -2579
media 312 1 2582  -2581 -2579
media 313 1 2583 -2582  -2579
media 314 1 2584  -2583 -2579
media 315 1 2585  -2584  -2579
media 316 1 2586  -2585 -2579
media 317 1 2587 -2586  -2579
media 318 1 2588 -2587  -2579
media 319 1 2589  -2588  -2579
" outer unfuelled region

cylinder 2619 21.13026 25.4 -25.4
media 200 1 2619 -2589

" OFE unfuelled - upper region

cylinder 2610 21.13026 30.48 -25.4
media 72 1 2610 -2619 -2633
" water above OFE upper region

cylinder 2611 21.13026  149.9902 -25.4
media 3 1 2611 -2610 -2633
" OFE unfuelled - lower region

cylinder 2612 21.13026  149.9902 -30.48
media 73 1 2612 -2611  -2633

water below IFE upper region
cylinder 2613 21.13026 149.9902 -149.9902
media 1 1 2613 -2612  -2633
OFE outer sidewall
cylinder 2500 21.7474 149.9902  -149.9902
media 20 1 2500 -2613
boundary 2500
* end unit 2300

Region 1V

" CONTROL ELEMENTS REGION (CR)

" The control element is region-4

" The control element region (CR) consists of 2 thin-walled (0.25 in) concentric cylindrical control elements.
" The inner cylinder is used for both shim and regulation. This rod moves upward to insert poison.

" The outer control cylinder is divided into 4 quadrants, and is used for shim and safety.

Each control rod contains three longitudinal (Axial) regions. A black region containing Europium (Eu203),

" a gray region containing tantalum, and a white region containing Aluminum, all clad with Aluminum,

" making it an Aluminum plate containing a black and gray cores.

Control elements position is set using surface transformation cards (see CR surfaces)

Control Element Cell Cards

unit 3000

" OFE outer sidewall

cylinder 2400 21.7475 149.9903  -149.9903

hole 2300

media 20 1 2400

" water between OFE outer sidewall and inner CR--active region
cylinder 3000 22.02434 25.4 -25.4

media 2 1 3000 -2400

" water between OFE outer sidewall and inner CR--above active region
cylinder 3001 22.02434  149.9903 -25.4

media 3 1 3001 -3000 -2400

water between OFE outer sidewall and inner CR--below active region
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cylinder 3002 22.02434  149.9903 -149.9903

media 1 1 3002 -3001 -2400

" Inner control element

cylinder 3005 22.659340 149.9903 -149.9903

" Inner element--Upper H20 (assume to top of model)

cylinder 3100 22.659340 449.9903 111.91875 origin x=0. y=0. z=-45.720
media 3 1 3100 3005 -3002

- Inner element--Lower H20 (assume to bottom of model)

cylinder 3101 22.659340 -61.75375 -449.9903 origin x=0. y=0. z=-45.720
media 1 1 3101 3005 -3002

- Inner element--Inner clad

cylinder 3110 22.103715 111.91875 -61.75375 origin x=0. y=0. z=-45.720
media 21 1 3110 -3002

- Inner element--Upper white region

cylinder 3111 22.579965 111.91875 43.18 origin x=0. y=0. z=-45.720
media 402 1 3111  -3110

plane 700 ypl=1.0 con=1.27 rotate al=20.60990454
plane 701 ypl=1.0 con=-1.27 rotate al=20.60990454
plane 702 xpl=1.0 con=1.27 rotate al=20.60990454
plane 703 xpl=1.0 con=-1.27 rotate al=20.60990454

" Inner element-Al gap region 1

cylinder 3112 22.579965 43.18 -25.40 origin x=0. y=0. z=-45.720
media 21 1 3112  -3110 700 -701

" Inner element-Al gap region 2

cylinder 3113 22.579965 43.18 -25.40 origin x=0. y=0. z=-45.720
media 21 1 3113  -3110 702 -703

- Inner element--Gray region--Quad 1

cylinder 3114 22.579965 43.18 30.48 origin x=0. y=0. z=-45.720
media 400 1 3114  -3110 -700 -702

- --Quad 2

media 400 1 3114  -3110 -700 703

" --Quad 3

media 400 1 3114  -3110 701 703

- --Quad 4

media 400 1 3114  -3110 701 -702

- Inner element--Black region--Quad 1

cylinder 3115 22.579965 43.18 -25.40 origin x=0. y=0. z=-45.720
media 401 1 3115 -3110 -700 -702  -3114

- --Quad 2

media 401 1 3115 -3110 -700 703 -3114

- --Quad 3

media 401 1 3115 -3110 701 703 -3114

- --Quad 4

media 401 1 3115 -3110 701 -702  -3114

" Inner element--Lower white region

cylinder 3122 22.579965 -25.40 -61.75375 origin x=0. y=0. z=-45.720
media 403 1 3122  -3110

" Inner element--Outer clad

cylinder 3123 22.659340 111.91875 -61.75375 origin x=0. y=0. z=-45.720
media 21 1 3123 -3111 -3115  -3122

Water between control elements

water between inner CR and outer CR--active region

cylinder 3200 22.9869 25.4 -24.4

media 2 1 3200 -3005

- water between inner CR and outer CR--above active region
cylinder 3201 22.9869 149.9903 -24.4

media 3 1 3201 -3200 -3005

- water between inner CR and outer CR--below active region
cylinder 3202 22.9869 149.9903 -149.9903

media 1 1 3202 -3201 -3005

boundary 3202

" end unit 3000

Outer control element

-149.9904

unit 3300

" water between inner CR and outer CR
cylinder 3202 22.987 149.9904
hole 3000

media 2 1 3202
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Outer control element

cylinder 3205 23.622 149.9904  -149.9904

" Outer element--Upper H20 (assume to top of model)

cylinder 3300 23.622 449 .9904 47.3075 origin x=0. y=0. z=45.720
media 3 1 3300 3205 -3202

- Outer element--Lower H20 (assume to bottom of model)

cylinder 3301 23.622 -120.80875 -449.9904 origin x=0. y=0. z=45.720
media 1 1 3301 3205  -3202

plane 700 ypl=1.0 con=1.27 rotate al=20.60990454
plane 701 ypl=1.0 con=-1.27 rotate al=20.60990454
plane 702 xpl=1.0 con=1.27 rotate al=20.60990454
plane 703 xpl=1.0 con=-1.27 rotate al=20.60990454

- Outer element--Total Water gap 1 (50% h20,50% al)

cylinder 3302 23.622 47.3075 -120.80875 origin x=0. y=0. z=45.720
media 70 1 3302 -3202 700 -701

" Outer element--Total Water gap 2 (50% h20,50% al)

media 70 1 3302 -3202 702 -703

- Outer element--Inner clad-Quad 1

cylinder 3304 23.066375 47.3075 -120.80875 origin x=0. y=0. z=45.720
media 21 1 3304  -3202 -700 -702

- -Quad 2

media 21 1 3304  -3202 -700 703

- -Quad 3

media 21 1 3304  -3202 701 703

- -Quad 4

media 21 1 3304  -3202 701 -702

Outer element--Upper white region-Quad 1

cylinder 3308 23.542625 47.3075 25.40 origin x=0. y=0. z=45.720
media 412 1 3308 -3304 -700 -702

- -Quad 2

media 412 1 3308 -3304 -700 703

" -Quad 3

media 412 1 3308 -3304 701 703

- -Quad 4

media 412 1 3308 -3304 701 -702

" Outer element--Black region-Quad 1

cylinder 3312 23.542625 47.3075 -30.48 origin x=0. y=0. z=45.720
media 410 1 3312 -3304 -3308 -700 -702

- -Quad 2

media 410 1 3312 -3304 -3308 -700 703

- -Quad 3

media 410 1 3312 -3304 -3308 701 703

- -Quad 4

media 410 1 3312 -3304 -3308 701 -702

" Outer element--Gray region-Quad 1

cylinder 3313 23.542625 47.3075 -43.18 origin x=0. y=0. z=45.720
media 411 1 3313 -3304 -3312 -700 -702

- -Quad 2

media 411 1 3313 -3304 -3312 -700 703

- -Quad 3

media 411 1 3313 -3304 -3312 701 703

- -Quad 4

media 411 1 3313 -3304 -3312 701 -702

- Outer element--Lower white region-Quad 1

cylinder 3320 23.542625 47.3075 -120.80875 origin x=0. y=0. z=45.720
media 413 1 3320 -3304 -3313 -700 -702

- -Quad 2

media 413 1 3320 -3304 -3313 -700 703

- -Quad 3

media 413 1 3320 -3304 -3313 701 703

- -Quad 4

media 413 1 3320 -3304 -3313 701 -702

- Outer element--Outer clad-Quad 1

cylinder 3324 23.622 47.3075 -120.80875 origin x=0. y=0. z=45.720
media 21 1 3324  -3320 -700 -702

- -Quad 2

media 21 1 3324  -3320 -700 703

- -Quad 3

media 21 1 3324  -3320 701 703
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media

" Water between OCE and

cylinder
media
cylinder
media
cylinder
media
boundary
end unit

21

1

4000 23.8124

2

1

4001 23.8124

3

1

4002 23.8124

1
4002
3300

1

-Quad 4

3324 -3320 701

-702

removable Be reflector

30.48

water just outside outer CR--core region

-30.48

4000 -3205

149.9904

-30.48

4001  -4000  -3205

149.9904

-149.9904

4002  -4001  -3205

water just outside outer CR--above core region

water just outside outer CR--below core region

Region V

REMOVABLE REFLECTOR REGION

" The Beryllium reflector region
periodically.

" The Beryllium reflector

The removabel reflector is region-5

is devided

is 24 cm in height

into 2 radial regions, the inner most is removable and can be replaced

" The inner (Removable) reflector dimensions are OD = 23.756 in ID = 18.872 in Height = 24 cm

The reflector region has 20 vertical experiment facilities as follow:
Large removable beryllium (RB)
Small removable beryllium (RB)
Control-rod access plug facilities (CR)

- RB-1A
unit 6301
cylinder
media

boundary
end unit

- RB-1B
unit 6351
cylinder
media

boundary
end unit

- RB-2
unit 6400
cylinder
media

boundary
end unit

- RB-3A
unit 6501
cylinder
media

boundary
end unit

- RB-3B
unit 6551
cylinder
media

boundary
end unit

" RB-4
unit 6600
cylinder
media

boundary
end unit

6301

33

6301
6301

6351

530

6351
6351

6400

6400
6400

6501

530

6501
6501

6551

530

6551
6551

6600

6600
6600

.32918

1

.32918

-63500

.32918

-32918

.63500

30.48
6301

30.48
6351

30.48
6400

30.48
6501

30.48
6551

30.48
6600

-30.48

-30.48

-30.48

-30.48

-30.48

-30.48

origin x=7.296944  y=26.311930

origin x=13.445625 y=23.765063

origin x=-26.311929 y=7.296944

origin x=-23.765062 y=13.445625
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" RB-5A

-4002

-4010

-30.48

-30.48

-30.48

-30.48

-30.48

-30.48

-149.9905

origin x=-7.296944 y=-26.311929

origin x=-13.445625 y=-23.765062

origin x=26.311929 y=-7.296944

origin x=23.765062 y=-13.445625

-core region

-30.48

-30.48

-4002

149.9905

unit 6701

cylinder 6701 2.32918 30.48
media 33 1 6701
boundary 6701

" end unit 6701

- RB-5B

unit 6751

cylinder 6751 2.32918 30.48
media 33 1 6751
boundary 6751

" end unit 6751

- RB-6

unit 6800

cylinder 6800 0.63500 30.48
media 33 1 6800
boundary 6800

" end unit 6800

- RB-7A (RB - 7J)

unit 6901

cylinder 6901 2.049 30.48
media 39 1 6901
boundary 6901

" end unit 6901

" RB-7B

unit 6951

cylinder 6951 2.049 30.48
media 530 1 6951
boundary 6951

" end unit 6951

- RB-8

unit 7000

cylinder 7000 0.63500 30.48
media 33 1 7000
boundary 7000

® end unit 7000

" Removable Reflector
unit 4000

" water just outside outer CR
cylinder 4002 23.8125 149.9905
hole 3300

media 2 1 4002

" Al clad of removable refl. reg.
cylinder 4010 24.4475 30.48
media 22 1 4010

" water--above al clad

cylinder 4011 24.4475 149.9905
media 3 1 4011

" water--below al clad

cylinder 4012 24.4475 149.9905
media 1 1 4012

- RB-1A
cylinder
hole
media

- RB-1B
cylinder
hole
media

" RB-3A
cylinder
hole
media

" RB-3B
cylinder
hole
media

" RB-5A

6300
6301
24

6350
6351
24

6500
6501
24

6550
6551
24

2.59080

1

2.59080

1

2.59080

1

2.59080

1

30.

6300

30.

6350

30.

6500

30.

6550

-4011

Removable Reflector Irradiation

48

48

48

48

-4002

Facilities (odd numbers)

-30.48

-30.48

-30.48

-30.48

origin x=7.296944  y=26.311930

origin x=13.445625 y=23.765063

origin x=-26.311929 y=7.296944

origin x=-23.765062 y=13.445625
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cylinder 6700 2.59080 30.48 -30.48 origin x=-7.296944 y=-26.311929

hole 6701

media 24 1 6700

- RB-5B

cylinder 6750 2.59080 30.48 -30.48 origin x=-13.445625 y=-23.765062
hole 6751

media 24 1 6750

- RB-7A (RB - 7J)

cylinder 6900 2.54 30.48 -30.48 origin x=26.311929 y=-7.296944
hole 6901

media 38 1 6900

- RB-7B

cylinder 6950 2.54 30.48 -30.48 origin x=23.765062 y=-13.445625
hole 6951

media 24 1 6950

Removable Be Reflector Reg. 1

removable refl. reg. 1l--core region

cylinder 4020 25.0825 30.48 -30.48

media 101 1 4020 -4012 -6300 -6350 -6500

-6700 -6750 -6900

water--above removable refl. reg. 1

cylinder 4021 25.0825 149.9905 -30.48

media 6 1 4021  -4020 -4012
water--below removable refl. reg. 1

cylinder 4022 25.0825 149.9905 -149.9905

media 4 1 4022  -4021  -4012

" water region--core region

cylinder 4030 25.15108 30.48 -30.48

media 5 1 4030 -4022 -6300 -6350 -6500

-6700 -6750 -6900
- water region--above core region
cylinder 4031 25.15108 149.9905 -30.48
media 6 1 4031  -4030 -4022
water region--below core region
cylinder 4032 25.15108 149.9905 -149.9905
media 4 1 4032  -4031 -4022

Removable Be Reflector Reg. 2

removable refl. reg. 2--core region

cylinder 4040 27.46375 30.48 -30.48

" Removable Reflector lIrradiation Facilities (even numbers)
hole 6400 origin x=-12.970338 y=22.924995

hole 6600 origin x=-22.924995 y=-12.970338

hole 6800 origin x=12.970338 y=-22.924995

hole 7000 origin x=22.924995 y=12.970388

media 102 1 4040 -4032 -6300 -6350 -6500

-6700 -6750 -6900
water--above removable refl. reg. 2
cylinder 4041 27.46375 149.9905 -30.48
media 6 1 4041  -4040  -4032
water--below removable refl. reg. 2
cylinder 4042 27.46375 149.9905 -149.9905

media 4 1 4042 -4041 -4032

- water region--core region

cylinder 4050 27.53233 30.48 -30.48

media 5 1 4050 -4042 -6300 -6350 -6500

-6700 -6750 -6900
- water region--above core region
cylinder 4051 27.53233 149.9905 -30.48
media 6 1 4051 -4050 -4042
water region--below core region
cylinder 4052 27.53233 149.9905 -149.9905
media 4 1 4052 -4051 -4042

Removable Be Reflector Reg. 3

removable refl. reg. 3--core region
cylinder 4060 30.25267 30.48 -30.48
media 103 1 4060 -4052 -6300 -6350 -6500
-6700 -6750 -6900
water--above removable refl. reg. 2
cylinder 4061 30.25267 149.9905 -30.48
media 6 1 4061  -4060  -4052

-6550
-6950

-6550
-6950

-6550
-6950

-6550
-6950

-6550
-6950
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cylinder 4062 30.25267
media 4 1

cylinder 4070 30.32125
media 5 1

cylinder 4071 30.32125
media 6 1

cylinder 4072 30.32125
media 4 1
boundary 4072

" end unit 4000

" CR-1 or CR-1A (Control Rod

unit 7100

cylinder 7100 0.63500
media 33 1
boundary 7100

" end unit 7100

" CR-2 or CR-1B

unit 7200

cylinder 7200 0.63500
media 33 1
boundary 7200

" end unit 7200

" CR-3 or CR-2A

unit 7300

cylinder 7300 0.63500
media 33 1
boundary 7300

" end unit 7300

" CR-4 or CR-2B

unit 7400

cylinder 7400 0.63500
media 33 1
boundary 7400

" end unit 7400

" CR-5 or CR-3A

unit 7500

cylinder 7500 0.63500
media 33 1
boundary 7500

" end unit 7500

" CR-6 or CR-3B

unit 7600

cylinder 7600 0.63500
media 33 1
boundary 7600

" end unit 7600

- CR-7 or CR-4A

unit 7700

cylinder 7700 0.63500
media 33 1
boundary 7700

" end unit 7700

" CR-8 or CR-4B

unit 7800

cylinder 7800 0.63500
media 33 1
boundary 7800

" end unit 7800

Semi-permanent Be

water--below removable refl.

water region--core region

water region--above core region

water region--below core region

reg. 2

149.9905 -149.9905
4062 -4061 -4052

30.48 -30.48
4070 -4062 -6300
-6700

149.9905 -30.48
4071 -4070 -4062
149.9905 -149.9905
4072 -4071 -4062

30.48 -30.48
7100

30.48 -30.48
7200

30.48 -30.48
7300

30.48 -30.48
7400

30.48 -30.48
7500

30.48 -30.48
7600

30.48 -30.48
7700

30.48 -30.48
7800

Reflector Region

-6350
-6750

-6500
-6900

-6550
-6950

Access Plug 1)
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unit 4080

cylinder 4072 30.32125 149.9906 -149.9906
hole 4000
media 4 1 4072
- HB-1
sphere 8864 7.3025 chord +z=0.0 origin x=27.09160
sphere 8865 6.985 chord +z=0.0 origin x=27.09160
media 24 1 4090 8864  -8865
media 5 1 4090 8865
- HB-2 (Radial Tube)
sphere 7915 11.7475 chord +z=0.0 origin x=-43.28142
sphere 7914 11.43 chord +z=0.0 origin x=-43.28142
sphere 7913 10.795 chord +z=0.0 origin x=-43.57606
sphere 7911 10.45464 chord +z=0.0 origin x=-43.57606
media 24 1 4090 7915 -7914
media 5 1 4090 7914 -7913
media 5 1 4090 7913 -7911
media 24 1 4090 7911
- HB-3
sphere 8015 7.3025 chord +z=0.0 origin x=8.98085
sphere 8014 6.985 chord +z=0.0 origin x=8.98085
sphere 8013 6.35 chord +z=0.0 origin x=8.92243
sphere 8011 6.02996 chord +z=0.0 origin x=8.92243
plane 8021 zpl=1.0 con=-5.83438 origin x=8.92243
media 24 1 4090 8015 -8014
media 5 1 4090 8014 -8013
media 5 1 4090 8013 8021 -8011
media 24 1 4090 8013 -8021 -8011
media 24 1 4090 8011
- HB-4 (Cold Source)
sphere 8830 8.5725 chord +z=0.0 origin x=39.09437
sphere 8831 8.255 chord +z=0.0 origin x=39.09437
sphere 8832 7.62 chord +z=0.0 origin x=39.25439
media 24 1 4090 8830 -8831
media 5 1 4090 8831  -8832
media 24 1 4090 8832
cylinder 8822 8.5725 0.0 -193.04 origin x=39.09437
cylinder 8823 8.255 0.0 -193.04 origin x=39.09437
cylinder 8814 7.62 0.0 -193.04 origin x=39.25439
media 24 1 4090 8822  -8823 -8830
media 5 1 4090 8823 -8814 -8831  -8832
media 24 1 4090 8814  -8832
Semi-permanent region with CR positions
cylinder 4080 33.02 30.48 -30.48
hole 7100 origin x=15.859584 y=28.031720
hole 7200 origin x=8.607000 y=31.035839
hole 7300 origin x=-28.031720 y=15.859584
hole 7400 origin x=-31.035839 y=8.606999
hole 7500 origin x=-15.859584 y=-28.031720
hole 7600 origin x=-8.607000 =-31.035839
hole 7700 origin x=28.031720 y=-15.859580
hole 7800 origin x=31.035839 y=-8.607000
media 104 1 4080 -4072 -8864 -7915 -8015 -8822
" water--above semi-permanent refl. reg.
cylinder 4081 33.02 149.9905 -30.48
media 6 1 4081  -4080 -4072
- water--below semi-permanent refl. reg.
cylinder 4082 33.02 149.9906 -149.9906
media 4 1 4082  -4081  -4072
- water gap
cylinder 4090 33.3375 30.48 -30.48
media 100 1 4090 -4082 -8864 -7915 -8015 -8822
- water region--above core region
cylinder 4091 33.3375 149.9906 -30.48
media 6 1 4091  -4090 -4082
- water region--below core region
cylinder 4092 33.3375 149.9906 -149.9906
media 4 1 4092 -4091 -4082
boundary 4092
" end unit 4080
" Region VI

PERMANENT REFLECTOR REGION
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The permanent is region-6

" The Beryllium reflector region is devided into 2 radial regions, the outer most is permanent .

" The outer (Permanent) reflector dimensions are OD = 43.0 Height = 24 cm

" The reflector region has 4 engineering facilities and 22 vertical experiment facilities as follow
- Large VXF

" Inner small VXF 11

" outer small VXF 5

many parts of this region is modeld by Pepplo

" VXF - located in outer reflector

- VXF-1 (Small Vertical Experiment Facility) (water filled, ss liner)
unit 4201

cylinder 4201 2.01168 30.48 -30.48 x=3.076479  y=39.090375
cylinder 4202 1.90240 30.48 -30.48 gin x=3.076479 y=39.090375
cylinder 4203 1.77800 30.48 -30.48 origin x=3.076479 y=39.090375
media 9 1 4201 -4202

media 40 1 4202 -4203

media 9 1 4203

boundary 4201

" end unit 4201

" VXF-2 (Small Vertical Experiment Facility)

unit 4301

cylinder 4301 2.01168 30.48 -30.48 origin x=-3.456418 y=43.917957
media 33 1 4301

boundary 4301

" end unit 4301

" VXF-3 (Small Vertical Experiment Facility) (water filled, ss liner)
unit 4401

cylinder 4401 2.01168 30.48 -30.48 origin x=-9.153685 y=38.127840
cylinder 4402 1.90240 30.48 -30.48 origin x=-9.153685 y=38.127840
cylinder 4403 1.77800 30.48 -30.48 origin x=-9.153685 y=38.127840
media 9 1 4401 -4402

media 40 1 4402 -4403

media 9 1 4403

boundary 4401

" end unit 4401

" VXF-4 (Small Vertical Experiment Facility)

unit 4501

cylinder 4501 2.01168 30.48 -30.48 origin x=-16.858640 y=40.700367
media 33 1 4501

boundary 4501

end unit 4501

" VXF-5 (Small Vertical Experiment Facility) (water filled, ss liner)
unit 4601

cylinder 4601 2.01168 30.48 -30.48 origin x=-20.487822 y=33.433087
cylinder 4602 1.90240 30.48 -30.48 origin x=-20.487822 y=33.433087
cylinder 4603 1.77800 30.48 -30.48 origin x=-20.487822 y=33.433087
media 9 1 4601  -4602

media 40 1 4602  -4603

media 9 1 4603

boundary 4601

" end unit 4601

" VXF-6 (Large Vertical Experiment Facility)

unit 4701

cylinder 4701 3.59918 30.48 -30.48 origin x=-30.054027 y=35.188744
media 33 1 4701

boundary 4701

" end unit 4701

" VXF-7 (Small Vertical Experiment Facility--Vertical Irradiation Facility)
unit 4801

cylinder 4801 2.01168 149.9906 -30.48 origin x=-29.816468 y=25.465670
cylinder 4802 1.90240 149.9906 -30.48 origin x=-29.816468 y=25.465670
cylinder 4803 1.77800 149.9906 -30.48 origin x=-29.816468 y=25.465670
sphere 4809 1.7 origin x=-29.816468 y=25.465670
media 60 1 4801  -4802

media 24 1 4802  -4803

media 60 1 4803  -4809
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media 60 1 4809
boundary 4801
" end unit 4801

" VXF-8 (Small Vertical Experiment Facility)

unit 4901
cylinder 4901 2.01168 30.48 -30.48 origin x=-37.562005 y=23.018026
media 33 1 4901

boundary 4901

" end unit 4901

- VXF-9 (Small Vertical Experiment Facility) (water filled, ss liner)
unit 5001

cylinder 5001 2.01168 30.48 -30.48 origin x=-36.226471 y=15.005496
cylinder 5002 1.90240 30.48 -30.48 origin x=-36.226471 y=15.005496
cylinder 5003 1.77800 30.48 -30.48 origin x=-36.226471 y=15.005496
media 9 1 5001 -5002

media 40 1 5002  -5003

media 9 1 5003

boundary 5001
" end unit 5001

" VXF-10 (Small Vertical Experiment Facility)

unit 5101
cylinder 5101 2.01168 30.48 -30.48 origin x=-40.700368 y=-16.858644
media 33 1 5101

boundary 5101

" end unit 5101

" VXF-11 (Small Vertical Experiment Facility) (water filled, ss liner)
unit 5201

cylinder 5201 2.01168 30.48 -30.48 x=-33.433087 y=-20.487822
cylinder 5202 1.90240 30.48 -30.48 gin x=-33.433087 y=-20.487822
cylinder 5203 1.77800 30.48 -30.48 origin x=-33.433087 y=-20.487822
media 9 1 5201 -5202

media 40 1 5202 -5203

media 9 1 5203

boundary 5201
" end unit 5201

- VXF-12 (Small Vertical Experiment Facility)

unit 5301
cylinder 5301 2.01168 30.48 -30.48 origin x=-33.498742 y=-28.610628
media 33 1 5301

boundary 5301

" end unit 5301

" VXF-13 (Small Vertical Experiment Facility) (water filled, ss liner)
unit 5401

cylinder 5401 2.01168 30.48 -30.48 origin x=-25.465670 y=-29.816468
cylinder 5402 1.90240 30.48 -30.48 origin x=-25.465670 y=-29.816468
cylinder 5403 1.77800 30.48 -30.48 origin x=-25.465670 y=-29.816468
media 9 1 5401 -5402

media 40 1 5402 -5403

media 9 1 5403

boundary 5401
" end unit 5401

" VXF-14 (Large Vertical Experiment Facility)

unit 5501
cylinder 5501 3.59918 30.48 -30.48 origin x=-24.179279 y=-39.456998
media 33 1 5501

boundary 5501

" end unit 5501

- VXF-15 (Small Vertical Experiment Facility) (water filled, ss liner)
unit 5601

cylinder 5601 2.01168 30.48 -30.48 origin x=-15.005496 y=-36.226471
cylinder 5602 1.90240 30.48 -30.48 origin x=-15.005496 y=-36.226471
cylinder 5603 1.77800 30.48 -30.48 origin x=-15.005496 y=-36.226471
media 9 1 5601 -5602

media 40 1 5602 -5603

media 9 1 5603

boundary 5601
" end unit 5601

" VXF-16 (Large Vertical Experiment Facility)

unit 5701
cylinder 5701 3.59918 30.48 -30.48 origin x=-10.802978 y=-44.997643
media 33 1 5701

boundary 5701
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" end unit 5701

" VXF-17 (Large Vertical Experiment Facility)

unit 5801

cylinder 5801 3.59918 30.48 -30.48 origin x=21.008982 y=-41.232450
media 33 1 5801

boundary 5801

" end unit 5801

- VXF-18 (Small Vertical Experiment Facility) (water filled, ss liner)
unit 5901

cylinder 5901 2.01168 30.48 -30.48 origin x=23.047795 y=-31.722568
cylinder 5902 1.90240 30.48 -30.48 origin x=23.047795 y=-31.722568
cylinder 5903 1.77800 30.48 -30.48 origin x=23.047795 y=-31.722568
media 9 1 5901  -5902

media 40 1 5902  -5903

media 9 1 5903

boundary 5901

" end unit 5901

" VXF-19 (Large Vertical Experiment Facility)

unit 6001

cylinder 6001 3.59918 30.48 -30.48 origin x=32.722257 y=-32.722257
media 33 1 6001

boundary 6001

" end unit 6001

" VXF-20 (Small Vertical Experiment Facility) (water filled, ss liner)
unit 6101

cylinder 6101 2.01168 30.48 -30.48 origin x=31.722568 y=-23.047794
cylinder 6102 1.90240 30.48 -30.48 origin x=31.722568 y=-23.047794
cylinder 6103 1.77800 30.48 -30.48 origin x=31.722568 y=-23.047794
media 9 1 6101  -6102

media 40 1 6102  -6103

media 9 1 6103

boundary 6101

" end unit 6101

- VXF-21 (Large Vertical Experiment Facility)

unit 6201

cylinder 6201 3.59918 30.48 -30.48 origin x=41.232450 y=-21.008982
media 33 1 6201

boundary 6201

end unit 6201

VXF-22

unit 6251

cylinder
cylinder
cylinder
media
media
media
boundary

(Small Vertical Experiment Facility) (water filled, ss liner)
6251 2.01168 30.48 -30.48 origin x=37.292115 y=-12.116943
6252 1.90240 30.48 -30.48 origin x=37.292115 y=-12.116943
6253 1.77800 30.48 -30.48 origin x=37.292115 y=-12.116943

9 1 6251  -6252

40 1 6252  -6253

9 1 6253
6251

end unit 6251

unit 4100
Permanent reflector

cylinder 4092 33.3375 149.9907 -149.9907
hole 4080
media 1 1 4092
VXF - located in outer reflector

VXF-1 (Small Vertical Experiment Facility) (water filled, ss liner)
cylinder 4200 2.22250 30.48 -30.48 origin x=3.076479 y=39.090375
hole 4201
media 24 1 4200

VXF-2 (Small Vertical Experiment Facility)
cylinder 4300 2.22250 30.48 -30.48 origin x=-3.456418 y=43.917957
hole 4301
media 24 1 4300

VXF-3 (Small Vertical Experiment Facility) (water filled, ss liner)
cylinder 4400 2.22250 30.48 -30.48 origin x=-9.153685 y=38.127840
hole 4401
media 24 1 4400

VXF-4 (Small Vertical Experiment Facility)
cylinder 4500 2.22250 30.48 -30.48 origin x=-16.858640 y=40.700367
hole 4501
media 24 1 4500

VXF-5 (Small Vertical Experiment Facility) (water filled, ss liner)
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cylinder
hole

media

- VXF-6
cylinder
hole

media

- VXF-7
cylinder
hole

media

- VXF-8
cylinder
hole

media

- VXF-9
cylinder
hole

media

- VXF-10
cylinder
hole

media

" VXF-11
cylinder
hole

media

- VXF-12
cylinder
hole

media

- VXF-13
cylinder
hole

media

- VXF-14
cylinder
hole

media

- VXF-15
cylinder
hole
media

- VXF-16
cylinder
hole
media

" VXF-17
cylinder
hole
media

" VXF-18
cylinder
hole
media

" VXF-19
cylinder
hole
media

- VXF-20
cylinder
hole

media

- VXF-21
cylinder
hole

media

- VXF-22
cylinder
hole

media

- HB-1
sphere
sphere
sphere
sphere
sphere
plane
media
media
media

4600 2.22250 30.48 -30.48 origin x=-20.487822 y=33.433087
4601

24 1 4600

(Large Vertical Experiment Facility)
4700 3.81000 30.48 -30.48 origin x=-30.054027 y=35.188744
4701

24 1 4700

(Small Vertical Experiment Facility--Vertical Irradiation Facility)
4800 2.22250 149.9907 -30.48 origin x=-29.816468 y=25.465670
4801

24 1 4800

(Small Vertical Experiment Facility)
4900 2.22250 30.48 -30.48 origin x=-37.562005 y=23.018026
4901

24 1 4900

(Small Vertical Experiment Facility) (water filled, ss liner)
5000 2.22250 30.48 -30.48 origin x=-36.226471 y=15.005496
5001

24 1 5000

(Small Vertical Experiment Facility)
5100 2.22250 30.48 -30.48 origin x=-40.700368 y=-16.858644
5101

24 1 5100

(Small Vertical Experiment Facility) (water filled, ss liner)
5200 2.22250 30.48 -30.48 origin x=-33.433087 y=-20.487822
5201

24 1 5200

(Small Vertical Experiment Facility)
5300 2.22250 30.48 -30.48 origin x=-33.498742 y=-28.610628
5301

24 1 5300

(Small Vertical Experiment Facility) (water filled, ss liner)
5400 2.22250 30.48 -30.48 origin x=-25.465670 y=-29.816468
5401

24 1 5400

(Large Vertical Experiment Facility)
5500 3.81000 30.48 -30.48 origin x=-24.179279 y=-39.456998
5501

24 1 5500

(Small Vertical Experiment Facility) (water filled, ss liner)
5600 2.22250 30.48 -30.48 origin x=-15.005496 y=-36.226471
5601

24 1 5600

(Large Vertical Experiment Facility)
5700 3.81000 30.48 -30.48 origin x=-10.802978 y=-44.997643
5701

24 1 5700

(Large Vertical Experiment Facility)
5800 3.81000 30.48 -30.48 origin x=21.008982 y=-41.232450
5801

24 1 5800

(Small Vertical Experiment Facility) (water filled, ss liner)
5900 2.22250 30.48 -30.48 origin x=23.047795 y=-31.722568
5901

24 1 5900

(Large Vertical Experiment Facility)
6000 3.81000 30.48 -30.48 origin x=32.722257 y=-32.722257
6001

24 1 6000

(Small Vertical Experiment Facility) (water filled, ss liner)
6100 2.22250 30.48 -30.48 origin x=31.722568 y=-23.047794
6101

24 1 6100

(Large Vertical Experiment Facility)
6200 3.81000 30.48 -30.48 origin x=41.232450 y=-21.008982
6201

24 1 6200

(Small Vertical Experiment Facility) (water filled, ss liner)
6250 2.22250 30.48 -30.48 origin x=37.292115 y=-12.116943
6251

24 1 6250
8864 7.3025 chord +z=0.0 origin x=27.09160 y=29.78398
8865 6.985 chord +z=0.0 origin x=27.09160 y=29.78398
8883 6.35 chord +z=0.0 origin x=27.05350 y=29.84997
8881 6.02996 chord +z=0.0 origin x=27.05350 y=29.84997
8880 5.08 chord +z=0.0 origin x=27.19193 y=29.61020
8850 zpl=1.0 con=-5.83438 origin x=27.05350 y=29.84997

24 1 -4092 8864  -8865

5 1 -4092 8865 -8883
5 1 -4092 8883 8850 -8881
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8830 8.5725

-4092
-4092
8880

zpl=

xpl=1.0 ypl=9.550703
xpl=1.0 ypl=-9.550703 con=-6.341945

-4092
-4092
-4092
-4092
-4092

8883
8881

-8850
-8880

.04088 -193.04
.0 -193.04
0 -193.04
.0 -193.04
0 -193.04
-8862
-8863
-8875
-8870
-8880

[eNeNeNoRN|

8861
8862
8863
8875
8870

chord

chord

chord

chord

chord
1.0

+ o+
N N

+ +
N N
I

[eNeNeoNoNa]
[eNeNoNoNa]

+
N

con=-9.56564

7915 -7914
7914 -7913
7913 7953
7913 -7953
7911 -7910
7910 -7920
7910 7920
7910 7921
7910 7920
7910 7921
7910 7920
7910 7921
7910 7920
7910 7921
3.7084 -193.04
0.0 -193.04
0.0 -193.04
0.0 -193.04
0.0 -193.04
1.0 con=10.72896
7905  -7906
7906  -7904
7904 -7903
7903 -7900
7900 -7920
7900 -7924
7900 7920
7900 7921
7900 7920
7900 7921
7900 7920
7900 7921
7900 7920
7900 7921
chord +z=0.0
chord +z=0.0
chord +z=0.0
chord +z=0.0
chord +z=0.0
1.0 con=-5.83438
8015 -8014
8014  -8013
8013 8021
8013 -8021
8011 -8010
8010
8.20166 -193.04
0.0 -193.04
0.0 -193.04
0.0 -193.04
0.0 -193.04
8005 -8006
8006 -8004
8004 -8003
8003 -8000
8000 -8010

chord +z=0.0

-9001
-9001
-9002
-9002
-9003
-9003
origin x=-43.
origin x=-43.
origin x=-43.
origin x=-43.
origin x=-43.

-8881
-8870

origin x=27.
origin x=27.
origin x=27.
origin x=27.

origin x=27.
-8864
-8883  -8865
-8883

origin x=-43.
origin x=-43.
origin x=-43.
origin x=-43.
origin x=-43.
origin x=-43.
con=-6.341945

-7911
-7911
-7900
-7921

9001
9001
9002
9002
9003
9003

origin x=-43
-7915
-7913 -7914
-7913
-7921 -7910
9004

9004
-9004 9005
-9004 9005
-9005 9006
-9005 9006
-9006 7924
-9006 7924

origin x=8.9
origin x=8.9
origin x=8.9
origin x=8.9
origin x=9.0
origin x=8.9

-8011
-8011
-8000

origin x=8.9
origin x=8.9
origin x=8.9
origin x=8.9

origin x=9.0
-8015
-8013 -8014
-8013

origin x=39.

09160
09160
09160
05350
19193

28142
28142
57606
57606
14426
57606

28142
28142
28142
57606
14426
.57606

8085
8085
2243
2243
6086
2243

8085
8085
8085
2243
6086

09437
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rotate
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rotate
rotate
rotate
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rotate
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rotate
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rotate
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sphere
sphere
sphere
sphere
sphere
sphere
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media
media
media
media
media
media
media
media
media

cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
cylinder
media
media
media
media
media
media
media
media
media
media
media
media
media
media
media
media
media
media

24
560
560

8800
8822
8823
8814
8817
8604
8603
86254
24
24

5
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60
24
60
60
24
560
560
24
24
60
60
60
60
60
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.63245
.92125
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----Cold source

ellipsoid
ellipsoid
sphere
sphere
plane
media
media
media
media

ecylinder
ecylinder
cylinder
cylinder
cylinder
cylinder
cylinder
plane
plane
plane
plane
plane
plane
cylinder
cylinder
cone
cylinder
cylinder
cone
media
media
media
media
media
media
media
media

8605
8606
8607
8608
8626

8611
8612
8609
8610
8627
86271
86272
8553
8615
8616
8617
8618
8629
8621
8622

3.10388!
3.40360
3.97764
4.27736

PR

.10388
.40360
.97764
.27736
.2225

.12216
.12216

chord +z=0.0 origin x=39.09437 y=8.99457 rotate
chord +z=0.0 origin x=39.25439 y=8.71740 rotate
chord +z=0.0 origin x=39.25439 y=8.71740 rotate
chord +z=0.0 origin x=38.99277 y=9.17054 rotate
chord +z=0.0 origin x=38.99277 y=9.17054 rotate
chord +z=0.0 origin x=38.93054 y=9.27833 rotate
zpl=1.0 con=-5.9309 origin x=39.25439 y=8.71740 rotate
-4092 8830 -8831
-4092 8831  -8832
8832 8841  -8833
-4092 8832 -8841  -8833
-4092 8833 -8835 -8817
8835  -8602
8602 -8601 -8603
8601
8602  -8601 8603
-9.2075 -193.04 origin x=39.09437 y=8.99457 rotate
0.0 -193.04 origin x=39.09437 y=8.99457 rotate
0.0 -193.04 09437 y=8.99457 rotate
0.0 -193.04 .25439 y=8.71740 rotate
0.0 -193.04 g .99277 y=9.17054 rotate
0.0 -193.04 origin x=38.99277 y=9.17054 rotate
0.0 -193.04 origin x=38.93054 y=9.27833 rotate
0.0 -0.9398 origin x=39.41314 y=8.44244 rotate
4120 8800 -8822
-4092 4120 8822 -8823 -8830
-4092 4120 8823 -8814 -8831 -8832
-4092 4120 8814 -8817 -8832
8553 8817 -8604 -8835 -86254
8553 -8616 -8618 8604 -8603 -8602
8553 8616 8604  -8603
8553 8618 8604  -8603
86254  -8604
8626 8603 -8602 -8606
8553 -8626  -8615 -8617 8603
8553  -8626 8615 -8616 8603
8553  -8626 8617 -8618 8603
8553  -8626 8616 8603
8553  -8626 8618 8603
-8553 8629 8817 -8604
-8553 8629 8604 -86221 -86241
-8629 4120 8817 -8622 -8624
0 4.8514245 3.103880 origin x=40.76188 y=6.10636 rotate
0 5.1528462 3.403600 origin x=40.83554 y=5.97877 rotate
origin x=40.76188 y=6.10636 rotate
origin x=40.83554 =5.97877 rotate
zpl=1.0 origin x=40.76188 y=6.10636 rotate
8626 8605 8607
8626 8606 8608 -8605 8607
8626 8606 8608 -8607
8626 8606 -8608 8603
0 4.8514245 1. -99.0 origin x=40.76188 y=6.10636 rotate
0 5.1528462 1. -99.0 origin x=40.83554 y=5.97877 rotate
1. -99.0 origin x=40.76188 y=6.10636 rotate
1. -99.0 origin x=40.83554 y=5.97877 rotate
99.0 -99.0 origin x=42.51829 y=3.06416 rotate
99.0 -99.0 origin x=29.56403 y=17.06880 rotate
99.0 -99.0 origin x=36.86705 y=21.28520 rotate
zpl=1.0 origin x=44.64554 y=-0.62034 rotate
zpl=0.8660254 con=-11.97937 origin x=33.21554 y=19.177 rotate
zpl=0.8660254 con=-12.27909 origin x=33.21554 y=19.177 rotate
zpl=-0.8660254 con=-11.97937 origin x=33.21554 y=19.177 rotate
zpl=-0.8660254 con=-12.27909 origin x=33.21554 y=19.177 rotate
zpl=1.0 origin x=45.91554 y=-2.82005 rotate
99.0 -99.0 origin x=36.71307 y=21.19630 rotate
99.0 -99.0 igin x=36.71307 y=21.19630 rotate
3.5 0.70456 -0.1 g X=49.41307 =-0.80075 rotate
99.0 -99.0 origin x=29.71801 y=17.15770 rotate
99.0 -99.0 origin x=29.71801 y=17.15770 rotate
3.5 0.70456 -0.1 origin x=42.41801 y=-4.83935 rotate
8553 -8626 8611 8609 -8627
8553 -8626 8611 8609 8627 86271 86272
8553 -8626 -8616 -8618 8612 8610
8553 -8626 8616 8612 8610
8553 -8626 8618 8612 8610
8553 -8626 -8616 -8618 8612 8610
8553 -8626 8616 8612 8610
8553 -8626 8618 8612 8610

A-121

al=210
al=210
al=210
al=210
al=210
al=210
al=210

al=210
al=210
al=210
al=210
al=210
al=210
al=210
al=210

-8612
-8612
-8612
-8612
-8612

al=210
al=210
al=210
al=210
al=210

al=210
al=210
al=210
al=210
al=120
al=210
al=210
al=210
al=300
al=300
al=300
al=300
al=210
al=210
al=210
al=210

al=210

a2=90
a2=90
a2=90
a2=90
a2=90
a2=90
a2=90

a2=90
a2=90
a2=90
a2=90
a2=90
a2=90
a2=90
a2=90

az2=90
az2=90
a2=90
a2=90
a2=90

a2=90
a2=90
a2=90
a2=90
a2=90
a2=90
a2=90
a2=90

a2=90
a2=90
a2=90
a2=90

a2=90



media 24
media 24
media 60
media 60
media 24
media 24
media 24
media 60
media 24
media 560
media 24
media 60
media 24
media 560

8553
8553
8553
8553
8553

RRRRRRER

-8553
-8553
-8629
-8553
-8553
-8553
-8629
-8553

RPRRPRRERRE

8629
8629
4120
4120
8629
8629
4120
4120

8611
8611

8604
8604
8622
8621
8604
8604
8624
8623

plane 101 zpl=1.0 con=-30.48
plane 201 zpl=1.0 con=30.48
T e EF-1
cylinder 8210 4.1834 99.0 -99.
cylinder 8211 4.8819 99.0 -99.
cylinder 8212 5.08 99.0 -99.
cylinder 8213 5.3975 99.0 -99.
cylinder 8214 5.87375 99.0 -99.
media 7 1 4120 -101 201
media 24 1 4120 -101 201
media 5 1 4120 -101 201
media 24 1 4120 -101 201
media 7 1 4120 -101 201
N T EF-2
cylinder 8230 4.1834 99.0 -99.
cylinder 8231 4.8819 99.0 -99.
cylinder 8232 5.08 99.0 -99.
cylinder 8233 5.3975 99.0 -99.
cylinder 8234 5.87375 99.0 -99.
media 7 1 4120 -101 201
media 24 1 4120 -101 201
media 5 1 4120 -101 201
media 24 1 4120 -101 201
media 7 1 4120 -101 201
- First ring of permanent reflector
cylinder 9001 36.3375 30.48 -30.48
media 105 1 9001  -4092
-8861 -8862 -8864
-7915
-8006  -8015
-8822 -8830 -8800
Second ring of permanent reflector
cylinder 9002 39.3375 30.48 -30.48
media 106 1 9002  -9001
-8861 -8862 -8864
-7915
-8006 -8015
-8822 -8830 -8800
-4200  -4400 -4600
-6100 -6250
- Third ring of permanent reflector
cylinder 9003 42.3375 30.48 -30.48
media 107 1 9003 -9002
-8861 -8862 -8864
-7915
-8005 -8006 -8015
-8822  -8830 -8800
-4200 -4400 -4600
-6100 -6250 -4300
- Fourth ring of permanent reflector
cylinder 9004 45.3375 30.48 -30.48
media 108 1 9004  -9003
-8861 -8862 -8864
-7906  -7915
-8005 -8006 -8015
-8822  -8830 -8800
-4300 -4500 -4900
-6000 -6200
" Fifth ring of permanent reflector
cylinder 9005 48.3375 30.48 -30.48
media 109 1 9005 -9004
-8861 -8862 -8864

oOoocoo

[eNeNoNoNa]

-8616

8616

8627
8627

86221
86221
-8621

86241
86241
-8623

-8617
8617 -8618
8618

-86271

-86272
-8611 -8621
8611 -8621
-8611 -8623
8611 -8623

origin x=46.110552
origin x=46.110552
origin x=46.110552
origin x=46.110552
origin x=46.110552

8210
8211
8212
8213
8214

-8210
-8211
-8212
-8213

origin x=-11.410619
origin x=-11.410619
origin x=-11.410619
origin x=-11.410619
origin x=-11.410619

8230
8231
8232
8233
8234

-4800

-4800
-4500

-5100

-8230
-8231
-8232
-8233
-5000 -5200
-5000 -5200
-4900 -5100
-5300 -4700

A-122

KKK K<

8612
8612
8612
8612
8612

Wwwww

T T 1|
aaogag

-5400

-5400
-5300

-5500

-8610 8603
-8610 8603
-8610 8603
-8610 8603
-8610 8603

4.053749 rotate al=101.92
4.053749 rotate al=101.92
4.053749 rotate al=101.92
4.053749 rotate al=101.92
4.053749 rotate al=101.92

-5600 -5900
-5600 -5900
-5700 -5800

0.427406 rotate al=33.42 a2=-49 a3=90
0.427406 rotate al=33.42 a2=-49 a3=90
0.427406 rotate al=33.42 a2=-49 a3=90
0.427406 rotate al=33.42 a2=-49 a3=90
0.427406 rotate al=33.42 a2=-49 a3=90

a2=-49 a3=90
a2=-49 a3=90
a2=-49 a3=90
a2=-49 a3=90
a2=-49 a3=90



9006 51.3375
110 1

cylinder
media

9007 54.61
111 1

cylinder
media

water region--above
cylinder 4104 54.61
media 6 1
" water region--below
cylinder 4105 54.61
media 4 1
" Bit of water
cylinder 4110 55.245
media 7 1

Reflector Container

cylinder 4120 56.8325
media 24 1
media 24 1
media 24 1
boundary 4120

" end unit 4100

unit 4160

water just outside
cylinder 4130 119.38
hole 4100
" HB-1
cylinder 8875 6.35
cylinder 8870 5.08
media 24 1
media 60 1
- HB-2 (Radial Tube)
cylinder 7903 10.795
cylinder 7900 8.95604
media 24 1
media 60 1
cone 7934 10.795
cone 7933 8.95604
media 24 1
media 60 1
cylinder 7936 13.96365
cylinder 7935 11.49350
media 24 1
media 60 1
cone 7937 15.062
media 7 1
cylinder 7939 33.17875
media 50 1
" HB-3
cylinder 8003 6.35
cylinder 8000 5.08
media 24 1
media 60 1

" HB-4 (Cold Source)

Sixth ring of permanent reflector

Seventh ring of permanent reflector

-7905 -7906
-8005 -8006
-8822 -8830 -8800
-4300 -4500 -4900 -5100 -5300 -4700 -5500 -5700
-6000 -6200
30.48 -30.48
9006  -9005
-8861  -8862
-7905 -7906
-8005 -8006
-8822 -8830 -8800
-4700 -5500 -5700 -5800 -6000 -6200
-8214  -8234
30.48 -30.48
9007  -9006
-8861
-7905
-8005
-8822 -8800
-8214 -8234
core region
149 .9907 -30.48
4104 -9007 -4092 -4800
core region
149.9907 -149.9907
4105 -4104 -4092
149.9907 -149.9907
4110 -4105
-8861
-7905
-8005
-8800
-8214  -8234
149.9907 -149.9907
4120 -4110 -101 201
-8861
-7905
-8005
-8800
-8214  -8234
4120 -4110 101
4120 -4110 -201
outer reflector container
149.9908 -149.9908
0.0 -193.04 origin x=27.05350 y=29.84997 rotate
0.0 -193.04 origin x=27.19193 y=29.61020 rotate
4160 8875  -8870
4160 8870
0.0 -22.22774  origin x=-43.57606 y=0.0 rotate
0.0 -22.22774  origin x=-43.57606 y=0.0 rotate
4160 7903  -7900
4160 7900
-22.22774  13.96365 -34.0533 origin x=-43.57606 y=0.0
-22.22774  11.49350 -34.0533 origin x=-43.57606 y=0.0
4160 7934  -7933
4160 7933
-34.0533 -193.04 origin x=-43.57606 y=0.0 rotate
-34.0533 -193.04 origin x=-43.57606 y=0.0 rotate
4160 7936 -7935
4160 7935
0.0 17.872 20.0 origin x=-138.43 y=0.0
-4130 7937 -7936
0.0 17.87 origin x=-138.43 y=0.0 rotate
4160 -4150 7939 -7937
0.0 -293.04 origin x=8.92243 y=-37.88590 rotate
0.0 -293.04 origin x=9.06086 =-37.64613 rotate
4160 8003 -8000
4160 8000

A-123

-5800

al=30
al=30

al=90
al=90

rotate al=90 a2=90
rotate al=90 a2=90

al=90
al=90

rotate al=90 a2=90

al=90

a2=90
a2=90

a2=90
a2=90

a2=90
a2=90

a2=90

al=150 a2=90
al=150 a2=90



cylinder 8800
cylinder 8814
cylinder 8817
plane 8845
cone 8807
cone 8810
plane 8846
cylinder 8803
media 5
media 24
media 60
media 5
media 24
media 60
media 24
media 60
cylinder 8621
cylinder 8622
cylinder 8623
cylinder 8624
media 24
media 560
media 24
media 560

8.89 29.0
7.62 29.0
5.63245 29.0
zpl=1.0
7.6183 7.6
5.6310 7.6
zpl=1.0

6.71830 29.0

1

1

1

1 -8845

1 -8845

1 -8845

1 -8846

1 -8846
0.635
0.71501
0.635
0.71501

1 4160

1 4160

1 4160

1 4160

plane 101 zpl=1.0

plane 201 zpl=1.0

Y e L e EF-1

cylinder 8210 4.1834

cylinder 8211 4.8819

cylinder 8212 5.08

cylinder 8213 5.3975

cylinder 8214 5.87375

cylinder 8215 6.50875

media 7 1 4130

media 24 1 4130

media 5 1 4130

media 24 1 4130

media 7 1 4130

media 24 1 4130

O - EF-2

cylinder 8230 4.1834

cylinder 8231 4.8819

cylinder 8232 5.08

cylinder 8233 5.3975

cylinder 8234 5.87375

cylinder 8235 6.50875

media 7 1 4130

media 24 1 4130

media 5 1 4130

media 24 1 4130

media 7 1 4130

media 24 1 4130

media 7 1 4130
-8875
-7903
-8003
-8800
-8215

media 7 1 4130

media 7 1 4130

e et Tt Pressure vesse

cylinder 4140 119.6975 149.9

media 40 1 4140
-8875
-7937
-8003
-8800

cylinder 4150 127.0 149.9

media 50 1 4150
-8875
-7937
-8003
-8800

cylinder 4160 127.254 149.9

media 40 1 4160
-8875

rotate
rotate
rotate
rotate

al=210 a2=90
al=210 a2=90
al=210 a2=90
al=210 a2=90

y=-33.61591 rotate al=210 a2=90
y=-33.61591 rotate al=210 a2=90

-99.0 origin x=59.88554 y=-27.01680
-99.0 origin x=59.88554 y=-27.01680
-99.0 origin x=59.88554 y=-27.01680
origin x=59.88554 y=-27.01680
3 8.9067 -0.1 origin x=63.69554
3 6.7325 -0.1 origin x=63.69554
origin x=63.69554
-99.0 origin x=63.69554
8845 8800 -8814
8845 8814  -8817
8845 8817 -8622 -8624
8846 8800  -8807
8846 8800 8807  -8810
8846 8810 -8622 -8624
4160 8800  -8803
4160 8803 -8622 -8624
0.0 -199.0 origin x=36.71307 y=21.19630
0.0 -199.0 origin x=36.71307 y=21.19630
0.0 -199.0 origin x=29.71801 y=17.15770
0.0 -199.0 origin x=29.71801 y=17.15770
8622 -8621
8621
8624 -8623
8623
con=-30.48
con=30.48
99.0 -99.0 origin x=46.110552 y=30.427406
99.0 -99.0 origin x=46.110552 y=30.427406
99.0 -99.0 origin x=46.110552 y=30.427406
99.0 -99.0 origin x=46.110552 y=30.427406
99.0 -99.0 origin x=46.110552 y=30.427406
99.0 -99.0 origin x=46.110552 y=30.427406
-101 201 8210
-101 201 8211  -8210
-101 201 8212  -8211
-101 201 8213  -8212
-101 201 8214  -8213
-101 201 8215 -8214
99.0 -99.0 origin x=-11.410619 y=54.053749
99.0 -99.0 origin x=-11.410619 y=54.053749
99.0 -99.0 origin x=-11.410619 y=54.053749
99.0 -99.0 origin x=-11.410619 y=54.053749
99.0 -99.0 origin x=-11.410619 y=54.053749
99.0 -99.0 origin x=-11.410619 y=54.053749
-101 201 8230
-101 201 8231 -8230
-101 201 8232 -8231
-101 201 8233 -8232
-101 201 8234 -8233
-101 201 8235 -8234
-101 201
-7934  -7936
-8235
101
-201
1
908  -149.9908
-4130
908 -149.9908
-4140
908 -149.9908
-4150

A-124

rotate
rotate
rotate
rotate

rotate
rotate
rotate
rotate
rotate
rotate

rotate
rotate
rotate
rotate
rotate
rotate

al=210 a2=90
al=210 a2=90
al=210 a2=90
al=210 a2=90

al=33.
al=33.
al=33.
al=33.
al=33.

42 a2=-49
42 a2=-49
42 a2=-49
42 a2=-49
42 a2=-49

al=33.42 a2=-49

al=101.
al=101.
al=101.
al=101.
al=101.
al=101.

a2=-49
a2=-49
a2=-49
az2=-49
az2=-49
az2=-49

y=-33.61591 rotate al=210 a2=90
y=-33.61591 rotate al=210 a2=90

a3=90
a3=90
a3=90
a3=90
a3=90
a3=90

a3=90
a3=90
a3=90
a3=90
a3=90
a3=90



boundary

4160

" end unit 4160

unit 4170

- water just outside
cylinder 4170 274.32
hole 4160

- HB-1

cylinder 8875 6.35
cylinder 8870 5.08
media 24 1
media 60 1

- HB-2 (Radial Tube)
cylinder 7936 13.96365
cylinder 7935 11.49350
media 24 1
media 60 1
cone 7937 15.062
media 7 1
cylinder 7939 33.17875
media 50 1

- HB-3

cylinder 8003 6.35
cylinder 8000 5.08
media 24 1
media 60 1

" HB-4 (Cold Source)
cylinder 8800 8.89
cylinder 8803 6.71830
cylinder 8910 13.97
cylinder 8911 13.335
cylinder 8912 12.7
cylinder 8902 6.71830
cylinder 8903 6.71830
media 24 1
media 60 1
media 24 1
media 60 1
media 24 1
media 60 1
media 24 1
cylinder 8621 0.635
cylinder 8622 0.71501
cylinder 8623 0.635
cylinder 8624 0.71501
media 24 1
media 560 1
media 24 1
media 560 1
media 8 1
boundary 4170

" end unit 4170
unit 9997

- biological shieldin
cylinder 4018 720.0
hole 4170

- HB-1

cylinder 8875 6.35
cylinder 8870 5.08
media 24 1
media 60 1

" HB-2 (Radial Tube)
cylinder 7936 13.96365
cylinder 7935 11.49350
media 24 1
media 60 1

- HB-3

cylinder 8003 6.35
cylinder 8000 5.08
media 24 1
media 60 1

pressure vess

149.9909
0.0
0.0
4170 8875
4170 8870
-34.0533
-34.0533
4170 7936
4170 7935
0.0
7937 7939
0.0
7939 -7937
0.0
0.0
4170 8003
4170 8000
99.0
99.0
5.3975
0.0
0.0
0.0
0.0
8800
8803
8910
8911
8912
8902
8903
8803
8803
8803
8803
4170
-8875
-7936 -7939
-8003
-8800 -8910
9
149.991
0.0
0.0
4018 8875
4018 8870
0.0
0.0
4018 7936
4018 7935
0.0
0.0
4018 8003
4018 8000

el
-149.9909

-293.04
-293.04
-8870

-293.04
-293.04
-7935

17.872
-7936

17.87
-7936

-293.04
-293.04
-8000

-0.3175
-8803
-8622
-8800
-8912
-8902
-8903

[cNeoNoNa]

-149.991

-299.

origin x=27.05350 y=29.84997
origin x=27.19193 y=29.61020
origin x=-43.57606 y=0.0
origin x=-43.57606 y=0.0
20.0 origin x=-138.43 y
origin x=-138.43 y=0.0
origin x=8.92243 y=-37.88590
origin x=9.06086 y=-37.64613
x=132.27554 y=-152.39995
x=132.27554 y=-152.39995
x=132.27554 y=-152.39995
x=132.27554 y=-152.39995
x=132.27554 y=-152.39995
x=132.27554 y=-152.39995
origin x=132.27554 y=-152.39995
-8624
-8911
origin x=36.71307 y=21.19630
origin x=36.71307 y=21.19630
origin x=29.71801 y=17.15770
origin x=29.71801 y=17.15770
-8621
-8623
origin x=27.05350 y=29.84997
origin x=27.19193 y=29.61020
origin x=-43.57606 y=0.0
origin x=-43.57606 y=0.0
origin x=8.92243 =-37.88590
origin x=9.06086 y=-37.64613

A-125

rotate
rotate

rotate
rotate

=0.0

rotate

rotate
rotate

rotate
rotate
rotate
rotate
rotate
rotate
rotate

rotate
rotate
rotate
rotate

rotate
rotate

rotate
rotate

rotate
rotate

al=30
al=30

al=90
al=90

rot

al=90

al=150
al=150

al=210
al=210
al=210
al=210
al=210
al=210
al=210

al=210
al=210
al=210
al=210

al=30
al=30

al=90
al=90

al=150
al=150

a2=90
a2=90

a2=90
a2=90

ate al=90 a2=90

a2=90

az2=90
az2=90

a2=90
a2=90
a2=90
a2=90
a2=90
a2=90
a2=90

a2=90
a2=90
a2=90
a2=90

a2=90
a2=90

a2=90
a2=90

a2=90
a2=90



" HB-4 (Cold Source)

cylinder 8910 13.97

cylinder 8911 13.335

cylinder 8912 13.97

media 60 1 4018

media 24 1 4018

media 60 1 4018

media 62 1 4018
-8875
-7936
-8003
-8912

boundary 4018

" end unit 9997

global unit 9999

cylinder 9999 721.0 15

hole 9997

media 0 1 9999

boundary 9999

end geometry

read boun all=vacuum end boun

read plot

ttl="-003.Core Cross

TYP=XY

XUL=-750.0 YUL=750.0 ZUL=0.
XLR=750.0 YLR=-750.0 ZLR=0.
NAX=1280 end

0.0

-211.7725

-150.0

ttl="Target Basket Cross Section at z=0 cm”

TYP=XY
XUL=-8.0 YUL=8.0 ZUL=0.
XLR=8.0 YLR=-8.0 ZLR=0.
NAX=1280 end

ttl="Core Cross Section at z=+
TYP=XY
XUL=-80.0 YUL=80.0 ZUL=+50.
XLR=80.0 YLR=-80.0 ZLR=+50.
NAX=1280 end

ttl="Core Cross Section at z=+
TYP=XY
XUL=-80.0 YUL=80.0 ZUL=+35.
XLR=80.0 YLR=-80.0 ZLR=+35.
NAX=1280 end

ttl="Core Cross Section at z=+
TYP=XY
XUL=-80.0 YUL=80.0 ZUL=+5.
XLR=80.0 YLR=-80.0 ZLR=+5.
NAX=1280 end

ttl="Core Cross Section at z=0
TYP=XY
XUL=-80.0 YUL=80.0 ZUL=0.
XLR=80.0 YLR=-80.0 ZLR=0.
NAX=1280 end

ttl="HB-1 Tip Cross Section at
TYP=XY
XUL=19.0 YUL=38.0 ZUL=0.
XLR=35.0 YLR=22.0 ZLR=0.
NAX=1280 end

ttl="HB-2 Tip Cross Section at
TYP=XY
XUL=-59.5 YUL=14.5  ZUL=0.
XLR=-30.5 YLR=-14.5 ZLR=0.
NAX=1280 end

ttl="HB-3 Tip Cross Section at
TYP=XY
XUL=0.5 YUL=-29.5 ZUL=0.
XLR=16.5 YLR=-45.5 ZLR=0.
NAX=1280 end

ttl="HB-4 Tip Cross Section at
TYP=XY
XUL=29.0 YUL=18.0 ZUL=0.
XLR=53.0 YLR=-6.0 ZLR=0.
NAX=1280 end

ttl="Core Cross Section at z=0
TYP=XY
XUL=-200.0 YUL=200.0 ZUL=0.

50 cm*”

35 cm”

5 cm*

cm

z=0 cm

z=0 cm

z=0 cm

z=0

cm

cm

origin x=132.27554
origin x=132.27554
origin x=132.27554

Section at z=0 cm (Full Model)"*

A-126

y=-152.39995 rotate al=210 a2=90
y=-152.39995 rotate al=210 a2=90
y=-152.39995 rotate al=210 a2=90



XLR=200.0 YLR=-200.0 ZLR=0.
NAX=1280 end
ttl="Core Cross Section at z=-5 cm"
TYP=XY
XUL=-80.0 YUL=80.0 ZzZUL=-5.
XLR=80.0 YLR=-80.0 ZLR=-5.
NAX=1280 end
ttl="Core Cross Section at z=-35 cm"”
TYP=XY
XUL=-80.0 YUL=80.0 ZUL=-35.
XLR=80.0 YLR=-80.0 ZLR=-35.
NAX=1280 end
ttl="Core Cross Section at z=-50 cm"”
TYP=XY
XUL=-80.0 YUL=80.0 ZUL=-50.
XLR=80.0 YLR=-80.0 ZLR=-50.
NAX=1280 end
ttl="Vertical View of the HFIR Core,
TYP=XZ
XUL=-80.0 YUL=0. ZUL=151.
XLR=80.0 YLR=0. ZLR=-151.
UAX=1.0 WDN=-1.0 NAX=1280 end
ttl="Vertical View of the HFIR Core,
TYP=XZ
XUL=-80.0 YUL=7.296944 ZUL=151.
XLR=80.0 YLR=7.296944 ZLR=-151.
UAX=1.0 WDN=-1.0 NAX=1280 end
ttl="Vertical View of the HFIR Core,
TYP=XZ
XUL=-80.0 YUL=13.445625 ZUL=151.
XLR=80.0 YLR=13.445625 ZLR=-151.
UAX=1.0 WDN=-1.0 NAX=1280 end
ttl="Vertical View of the HFIR Core,
TYP=XZ
XUL=-80.0 YUL=23.765063 ZUL=151.
XLR=80.0 VYLR=23.765063 ZLR=-151.
UAX=1.0 WDN=-1.0 NAX=1280 end
ttl="Vertical View of the HFIR Core,
TYP=XZ
XUL=-80.0 YUL=26.311930 ZUL=151.
XLR=80.0 VYLR=26.311930 ZLR=-151.
UAX=1.0 WDN=-1.0 NAX=1280 end
end plot

end data
end

y=0 cm*

y=7.296944 cm”

y=13.445625 cm"

y=23.765063 cm*

y=26.311930 cm*

A-127
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None
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