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1. Purpose

This analysis documents the Commercial Reactor Critical (CRC) benchmark evaluations performed for
Cycles 8 and 9 of the Crystal River Unit 3 pressurized water reactor (PWR). CRC benchmarks are
performed at a number of statepoints, representing reactor start-up critical conditions at either beginning
of life (BOL), beginning of cycle (BOC), or some mid-cycle point where the reactor shutdown and then
resumed operation. CRC benchmarks contribute to the validation of the SAS2H and MCNP 4A analytic
tools for use in the Disposal Criticality Methodology (Ref. 5.1).

2. Quality Assurance

The Quality Assurance (QA) program applies to this analysis. The work reported in this document is
part of the criticality disposal methodology development that will eventually support the License
Application Design phase. This activity, when appropriately confirmed, can impact the proper
functioning of the Mined Geologic Disposal System (MGDS) waste package; the waste package has
been identified as an MGDS Q-List item important to safety and waste isolation (pp. 4, 15, Ref. 5.2).
The waste package is on the Q-List by direct inclusion by the Department of Energy (DOE), without
conducting a QAP-2-3 evaluation. As determined by an evaluation performed in accordance with QAP-
2-0, Conduct ofActivities, the work performed for this analysis is subject to Quality Assurance
Requirements and Description (QARD; Ref. 5.3) requirements. As specified in NLP-3-1S, the
development of this analysis is subject to QA controls. The applicable procedural controls required by
the current revision of QAP-2-0 for this activity are presented in the WP-20 work control activity
evaluation entitled "Perform Criticality, Thermal, Structural, and Shielding Analyses."

The work reported in this document is part of the CRC neutronic analyses to support the development of
the disposal criticality methodology. All design parameters utilized in this analysis are from a qualified
source (Ref. 5.4) which was developed under a U. S. Nuclear Regulatory Commission approved QA
program. Therefore, all design parameters utilized in this analysis are qualified.

3. Method

The CRC benchmarks are actual PWR cores which contain fuel loadings that may vary from all fresh
fuel (BOL) to a mixture of fresh and burned fuel (BOC) to a mixture of all burned fuel (mid-cycle
restart). The SAS2H1 code in the SCALE 4.3 code system (Ref. 5.5) is used to deplete the fuel as
necessary to obtain the burned fuel isotopics for use in the CRC reactivity calculations documented in
this analysis. The depletion calculations required for this analysis are documented in other analyses and
are referenced accordingly in Section 7.3. The CRC reactivity calculations documented in this'analysis
are performed with the MCNP 4A code system. The effective multiplication factors (ka) resulting from
the CRC benchmark reactivity calculations may be used to validate the SAS2H and MCNP 4A code
systems for predicting spent fuel isotopic concentrations and reactivity worth in similar configurations.
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4. Design Inputs

This analysis does not contain or utilize input data for any repository component design. Rather, the
calculations documented in this analysis utilize CRC benchmark input data. The CRC benchmarks are
used to validate the SAS2H and MCNP 4A analytic tools for use in subsequent repository component
design analyses. The CRC benchmark reactivity calculation input data utilized in this analysis are listed
in Section 4.1.

4.1 Design Parameters

The CRC benchmark reactivity calculation input parameters utilized in this. analysis arc listed in this
section. All of the input parameters listed in this section other than depleted fuel and depleted burnable
poison compositions were obtained from reference 5.4. The location page numbers from reference 5.4
are provided with each listed input. The actual modeled input parameters provided to MCNP 4A are
identified explicitly in Section 7.

Reactor Design Information: Dimensions, Core Layout, Materials (pg. 3-5)

Fuel Assembly Design Information: Dimensions, Assembly Layout, Materials (pg. 5-9, 24-25)

Fuel Rod Design Information: Dimensions, Structural Materials (pg. 12-13, 25)

Depleted Fuel and Burnable Poison Material Compositions (see Table 7.3-1 of this document)

Guide Tube Information; Dimensions, Materials (pg. 10, 25)

Instrument Tube Information: Dimension, Materials (pg. 11, 25)

Bumable Poison Rod Assembly (BPRA) Information: Dimensions, Layout, Materials (pg. 22-23, 25)

Rod Control Cluster Assembly (RCCA) (Control Rod Assembly) Information: Dimensions, Layout,
Materials (pg. 16-17, 25)

Axial Power Shaping Rod Assembly (APSRA) Information: Dimensions, Layout, Materials (pg. 18-21,
25)

Core Loading Diagrams (pg. 37-38, 48-49)

CRC Statepoint Critical Conditions: Soluble Boron Concentrations, RCCA and APSRA Insertion
Positions, Temperatures (pg. 266)
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4.2 Criteria

The design of the waste package will depend on waste package configuration criticality analyses
performed using an acceptable disposal criticality analysis methodology. Criteria that relate to the
development and design of repository and engineered barrier components are derived from the
applicable requirements and planning documents. The Engineered Barrier Design Requirements
Document (EBDRD, Ref, 5.7) provides requirements for engineered barrier segment design. The
Repository Design Requirements Document (RDRD, Ref 5.8) provides requirements for repository
design.

This analysis supports the disposal criticality analysis methodology by providing input, in the form of
spent fuel benchmark calculation results, which address the prediction of both spent fuel isotopic
compositions and their associated reactivity. These benchmark calculations will contribute to the
determination of bias values in the method of critical multiplication factor calculation that is
implemented by the analytic tools to be used in the disposal criticality methodology. The requirements
for utilizing the bias in the method of calculation of the critical multiplication factor for disposal
configurations containing spent nuclear fuel are located in Section 3.2.2.5 of the RDRD and Section
3.2.2.6 of the EBDRD. This analysis does not satisfy these requirements, but the results from this
analysis will be used as input to subsequent analyses which will satisfy these requirements.

4.3 Assumptions

Not Used

4.4 Codes and Standards

Not Applicable

5. References

5.1 Disposal Criticality Analysis Methodology Technical Report. Document Identifier Number
(DI#): BOOOOOOO-01717-5705-00020 REV 01, Civilian Radioactive Waste Management
System (CRWMS) Management and Operating Contractor (M&O).

5.2 Q-List. YMP/90-55Q, REV 04, YMP (Yucca Mountain Site Characterization Project).

5.3 QualityAssurance Requirements and Description. DOE/RW-0333P REV 07, DOE (U.S.
Department of Energy).
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5.4 Summary Report of Commercial Reactor Criticality Datafor Crystal River Unit 3. DI#:
BOOOOOOOO-01717-5705-00060 REV 00, CRWMS M&O.

5.5 SCALE 4.3: Modular Code Systemfor Performing Standardized Computer Analysesfor
Licensing Evaluation. Users Manual Volumes 0 through 3, Oak Ridge National Laboratory,
Document Number: CCC-545.

5.6 This reference Is Intentionally left blank

5.7 Engineered Barrier Design Requirements Document. YMP/CM-0024, REV 0, ICN 1, DOE
OCRWM.

5.8 Repository Design Requirements Document. YMPICM-0023, REV 0, ICN 1, DOE OCRWM.

5.9 MCNP 4A: Monte Carlo N-Particle Transport Code System. Users manual. Los Alamos
National Laboratory, Los Alamos, NM. Distributed by Radiation Shielding Infonnation Center,
Oak Ridge National Laboratory, Oak Ridge, TN. Document Number: CCC-200.

5.10 Software Qualification Reportfor MCNP 4AM A General Monte Carlo N-Particle Transport
Code. DI# 30006-2003 REV 02, CRWMS M&O.

5.11 CRC Depletion Calculationsfor the Non-Rodded Assemblies in Batches 1, 2, and 3 of Crystal
River Unit 3. Dl#: BBAOOOOOO-01717-0200-00032 REVOO, CRWMS M&O.

5.12 CRC Depletion Calculationsfor the Non-Rodded Assemblies in Batches 4 and 5 of Crystal River
Unit 3. DW#BBA000000-01717-0200-00033 REVOO, CRWMS M&O.

5.13 CRC Depletion Calculationsfor the Non-Rodded Assemblies in Batches 6A, 6B, 7A, and 7B of
Crystal River Unit 3. Dl#: BBAOOOOOO-01717-0200-00034 REV00, CRWMS M&O.

5.14 CRC Depletion Calculationsfor the Non-Rodded Assemblies in Batches 8 nd 9 of Crystal River
Unit 3. DI#: BBAOOOOOO-01717-0200-00035 REVOO, CRWMS M&O.

5.15 CRC Depletion Calculationsfor the Non-Rodded Assemblies in Batches 10 and 1) of Crystal
River Unit 3. DI#: BBAOOOOOO-01717-0200-00036 REVOO, CRWMS M&O.

5.16 CRC Depletion Calculationsfor the Rodded Assemblies in Batches 1 2, 3, and IX of Crystal
River Unit 3. Dl#: BBAOOOOOO-01717-0200-00040 REVOO, CRWMS M&O.

5.17 CRC Depletion Calculationsfor the Rodded Assemblies in Batches 4 and 5 of Crystal River Unit
3. Dl#: BBAOOOOOO-01717-0200-00041 REVOO, CRWMS M&O.
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5.18 CRC Depletion Calculationsfor the Rodded Assemblies in Batches 6A. 6B, 7A, and 7B of Crystal
River Unit 3. DI#: BBAOOOOO-01717-0200-00042 REV00, CRWMS M&O.

5.19 CRC Depletion Calculations for the Rodded Assemblies in Batches 8 and 9 of Crystal River Unit
3. DI#: BBAOOOOOO-01717-0200-00043 REVOO, CRWMS M&O.

5.20 CRC Depletion Calculations for the Rodded Assemblies in Batches 10 and )) of Crystal River
Unit 3. DI#: BBAOOOOO-01717-0200-00044 REV00, CRWMS M&O.

5.21 Nuclide and Isotopes, Chart of the Nuclides, Fourteenth Edition. General Electric Company,
1989.

5.22 Material Compositions and Number Densities for Neutronics Calculations. DI #: BBA000000-
01717-0200-00002 REV 00, CRWMS M&O.

5.23 Huntington Alloys: Inconel Alloy 718, Third Edition, 1978.

5.24 S. M. Bowman, 0. W. Hermann, and M. C. Brady. Scale-4 Analysis of Pressurized Water
Reactor Critical Configurations: Volume 2-Sequoyah Unit 2 Cycle 3, Oak Ridge National
Laboratory. Document Number: ORNLfTM- 1 2294/V2.

5.25 Radiological Health Handbook January 1970 Revision. Bureau of Radiological Health; U. S.
Department of Health, Education, and Welfare; Public Health Service; Food and Drug
Administration.

5.26 CRC Statepoini Reactivity Calculations for Cycles ]A, IB, 2, 3. and 4 of Crystal River Unit 3.
DI#: BBAOOOOOO-01717-0200-00046 REV00, CRWMS M&O.

5.27 CRC Statepoint Reactivity Calculations for Cycles 8 and 9 of Crystal River Unit 3 (DI#:
BBAOOOOOO-01717-0200-00048 REV 00) - Attachments Xl through XX and XXII - 2 Data
Cartridges. Batch Number: MOY-970912-04.

6. Use of Computer Software

6.1 Software Approved for QA Work

The MCNP 4A code system was used in this analysis to calculate the effective multiplication factor (kff)
of CRC benchmarks. The MCNP 4A code system is subject to the requirements of the QARD (Ref.
5.3). The MCNP 4A code system was obtained from the Software Configuration Management in
accordance with appropriate procedures. The computer software configuration item (CSCI) number for
MCNP 4A is 30006 V4A. The media identifier (MI) number for MCNP 4A is 30006-M03-002. The
MCNP 4A calculations documented in this analysis were performed on Hewlett Packard (HP) 9000
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series workstations. The MCNP 4A code system utilizes a Monte-Carlo calculational technique to
perform particle transport calculations. MCNP 4A is capable of simulating particle transport and
associated physics within complex three dimensional geometries. MCNP 4A uses psuedo-continuous-
energy cross section libraries for each element or isotope to determine necessary parameters at particle
interaction sites during transport calculations. Section 7:3.1 contains a detailed listing of all MCNP 4A
cross section libraries utilized in the CRC reactivity calculations documented in this analysis. A detailed
description of the MCNP 4A code system is provided in reference 5.9. The MCNP 4A code system is
appropriate for the engineering application within this analysis and is used within the range of
verification and validation as documented in reference 5.10.

The Excel, Version 5.0 spreadsheet package is utilized in this analysis. The user-defined formulas,
inputs, and results for all calculations performed with this spreadsheet package are documented, where
applicable, throughout this analysis.

6.2 Software Routines

A software routine entitled "MCNP Accessory for CRC Evaluations" (MACE) was written to automate
the production of MCNP 4A input decks as required to perform critical multiplication factor calculations
for CRC statepoint configurations. The MACE code does not generate data. All calculations performed
by the MACE code are verified by either visual inspection or hand calculations or a combination of both.
The MACE code, Version 1.0, was utilized in this analysis to create the necessary MCNP 4A CRC input
decks. The MACE, Version 1.0, source code ("MACE VI") and executable file ("MACE") exist in
the directory "/users/wright/MACE' on the Waste Package Development Department (WPDD) HP 9000
series workstation designated "Opus". The MACE code is subject to the requirements of the QARD as
defined by Section 1.2.1 Part C of Supplement I Rev. I of the QARD. Complete documentation of the
MACE code, Version 1.0, including code description, user information, and documentation that the
software provides correct results for a specified range of input parameters is included in Attachment I of
reference 5.26. Since MACE only operates in conjunction with another software routine entitled
"CRAFT", which will ultimately become an addendum to the existing SCALE V4.3 baseline, the
MACE software routine will also ultimately be documented as an addendum to the existing SCALE
V4.3 baseline and assume the SCALE V4.3 baseline CSCI identifier number of 30011 V4.3.

7. Design Analysis

The CRC benchmark reactivity calculations are performed to contribute to the validation of SAS2H and
MCNP 4A for use in repository component design (specifically waste package design). The MCNP 4A
CRC reactivity calculations are detailed critical benchmark calculations which represent the actual
reactor configurations. This analysis provides the geometry, material, core loading, and calculational
control descriptions for each CRC benchmark calculation perfonned with MCNP 4A. The MCNP 4A
input decks for each CRC benchmark calculation documented in this analysis are created with the
MACE software routine. The MACE input decks used to create each of the MCNP 4A CRC input decks
are presented in Attachments I through X. Complete documentation of the MACE code and MACE
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input deck preparation is provided in Attachment I of reference 5.26. The k1r results for each CRC
benchmark are presented in Section 7.6.

7.1 CRC Benchmark Reactivity Calculations

This analysis documents the CRC benchmark MCNP 4A reactivity calculations for Cycles 8 and 9 of
Crystal River Unit 3. These cycles contain a total of 10 statepoints at which either BOL, BOC, or mid-
cycle reactor start-ups were performed. Table 7. 1-1 contains a listing of these 10 CRC statepoints by
reactor cycle and effective full-power day (EFPD) value.

Table 7.1-1 CRC Benchmark Statepoints
Cycle I Statepoint EFPD Value

8 0.0

8 97.6

8 139.8

8 404.0

8 409.6

8 515.5

9 0.0

9 158.8

9 219.0
._ _ _ _ _ _ _ _ _ _ __ ' 9 363.1

7.2 CRC Benchmark MCNP 4A Geometrical Descriptions

The MCNP 4A CRC benchmark models for the Crystal River Unit 3 PWR incorporate detailed and
explicit representations of the fuel assemblies and reactor core components. Extensive fuel assembly
and core modeling is incorporated for regions beyond the extent of the active fuel in the axial direction
to ensure that neutron leakage is correctly simulated. Actual core loading patterns are utilized in the
models. Core symmetry is also used wherever possible to expedite the kffcalculations. The burned fuel
in each assembly is composed of 18 unique axial fuel compositions previously calculated with SAS2H.
BPRA's, RCCA's, and APSRA's are modeled explicitly in the core locations corresponding to the
measured critical conditions at reactor start-up. Appropriate measured average system temperatures and
soluble boron concentrations are utilized in each model. Sections 7.2.1 through 7.2.8 discuss the MCNP
4A modeling details for the various components of the Crystal River Unit 3 CRC configurations.
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7.2.1 Crystal River Unit 3 Core Description

The Crystal River Unit 3 PWR is a B&W reactor core design consisting of 177, 1 5x1 5 cell lattice fuel
assemblies. A core liner surrounds the periphery fuel assemblies in the core. The periphery of the
reactor consists of the core barrel, the thermal shield, and the pressure vessel (with cladding). Each of
these components are separated by a region of water. A radial view of the modeled reactor internals is
shown in Figure 7.2.1-1. The height of the active fuel region in the core is 360.172 cm. The assembly
pitch in the core is 21.81098 cm. Table 7.2.1-1 provides modeled dimensions from the center of the core
to the outside surface of the pressure vessel as shown in Figure 7.2.1-1. An axial view of the modeled
reactor core internals is shown in Figure 7.2.1-2. The reactor region above the upper end-fining of the
fuel assemblies is delineated into four regions: the upper plenum region, the control rod guide tube
flange region, the upper core grid region, and the upper pad region. The reactor region below the lower
end-fitting of the fuel assemblies is delineated into three regions: the lower core pad, the lower core grid,
and the region between the lower core grid and reactor vessel plate. The regions above and below the
fuel assemblies in the reactor core have a limited effect on system reactivity. However, these regions
are modeled with a large amount of detail to evaluate leakage characteristics. The reactor regions above
and below the fuel assembly end-fittings are modeled as uniform geometric cells, each containing an
appropriately homogenized material composition.
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Table 7.2.1-1 Crystal River Unit 3 Radial Dimensions

Description Thickness (cm) Outer Dimension (cm)

Core Center 0.0

Half of Assembly 1 10.84072 10.84072

Water 0.12954 10.97026

Assembly 2 21.68144 32.65170

Water 0.12954 32.78124

Assembly 3 21.68144 54.46268

Water 0.12954 54.59222

Assembly 4 21.68144 76.27366

Water 0.12954 76A0320

Assembly 5 21.68144 98.08464

Water 0.12954 98.21418

Assembly 6 21.68144 119.89562

Water 0.12954 120.02516

Assembly 7 21.68144 141.70660

Water 0.12954 141.83614

Assembly 8 21.68144 163.51758

Water 0.27442 163.79200

Core Liner 1.905 165.697

Water 13.373 179.070

Core Barrel 5.080 184.150

Water 2.540 186.690

Thermal Shield 5.080 191.770

Water 24.925 216.695

Pressure Vessel Clad 0.478 217.173

Pressure Vessel 21.433 238.606
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7.2.2 Fuel Assembly Description

Cycles 8 and 9 of Crystal River Unit 3 contained fuel assemblies from 7 different fuel batches. The fuel
batches were inserted into the reactor in various combinations during each cycle. Four different
assembly designs compose the various fuel batches: Mark-B33, Mark-B4, Mark-B4Z, and Mark-B9 as
presented in Table 7.2.2-1. All of the Mark-B fuel assemblies are 15x1 5 cell lattice B&W designs. The
cell lattice pitch is 1.44272 cm in each assembly design. A single instrument tube is located in the
center lattice cell position of each assembly. The modeled instrument tube outer and inner diameters are
1.38193 cm and 1.12014 cm, respectively, for all fuel assembly designs. Each fuel assembly design
contains 16 guide tubes. The modeled guide tube outer and inner diameters are 1.34620 cm and 1.26492
cm, respectively, in all fuel assembly designs. The modeled fuel assembly lattice configuration is shown
in Figure 7.2.2-1. The Mark-B3 and Mark-B4 fuel assembly designs have 6 intermediate spacer grids
made of Inconel. The Mark-B4Z and Markl-B9 fuel assembly designs have 6 intermediate spacer grids
made of Zircaloy4. The modeled Inconel intermediate spacer grids have a height of 3.81 cm and a
volume of 88.676 cm'. The modeled Zircaloy-4 intermediate spacer grids have a height of 5.08 cm and
a volume of 125.758 cm3. Each spacer grid material volume was homogenized with the corresponding
borated moderator volume and placed uniformly between the assembly rods and within the assembly
pitch boundaries in each intermediate spacer grid location. The position of each intermediate spacer grid
is the same in the Mark-B3 and Mark-B4, but different for the Mark-B4Z and Mark-B9 assembly
designs as shown in Figure 7.2.2-2. The spacer grid positions shown in Figure 7.2.2-2 correspond to the
spacer grid positions in the MCNP 4A models. However, each intermediate spacer grid position shown
in Figure 7.2.2-2 is 16.723 cm lower than its actual referenced position (Ref. 5.4). The Cycle 8, 0.0
EFPD statepoint kff was re-calculated with the spacer grids located in their referenced positions. The
MACE input deck for this re-calculation case is located in Attachment XXI. The corresponding MCNP
4A output file is located in Attachment XXI (moved to reference 5.27). The result was a 0.00043
difference in kff. Therefore, the lower placement of the homogenized spacer grids in the MCNP 4A
models has no significant effect on system reactivity. The top spacer grid in each assembly design is
made of Inconel with a height of 8.573 cm and a volume of 115.698 cm'. The extension of the fuel rods,
guide tubes, and instrument tubes into the top spacer grid in each assembly design is modeled explicitly.
The top spacer grid is homogenized with the borated moderator and distributed uniformly between the
rods in the actual axial height that the grid normally occupies. The lower spacer grid in each assembly
design is homogenized with the lower end-fitting. The lower end-fitting of each fuel assembly design is
modeled as a homogenized region, 16.723 cm in height, distributed uniformly between and below the
fuel rods, guide tubes, and instrument tubes. The upper end-fitting of each fuel assembly design is
modeled as a homogenized region, 8.731 cm in height, distributed uniformly between and above the fuel
rods, guide tubes, instrument tubes, burnable poison rods (BPRs), rod control cluster assemblies
(RCCAs), and axial power shaping rods (APSRs).
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Table 7.22-1 Assembly Design for Each Fuel Batch

Fuel Batch Identifier uel Assembly Te
I Mark-B3

5 Mark-B4

7A Mark-B4

8 Mark-B4

9 Mark-B4Z

10 Mark-B4Z

11 Mark-B9
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4- Assembly Pitch = 21.81098 cm i*
< -4 21.6408 cm >, :

* Rod Pitch =
*4+ -1.44272 cm

w = Instrument Tube Location

DU = Guide Tube Location

aJ = Fuel Rod Location

THIS SKETCH IS NOT TO SCALE.

Figure 7.2.2-1 Fuel Assembly Lattice Configuration MCNP 4A Model
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Figure 7.2.2-2 Axial View of the Mark-B3, Mark-B4,
Mark-B4Z, and Mark-B9 Assembly MCNP 4A Model
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7.2.3 Fuel Rod Description

The fuel rod modeling description is shown in Figure 7.2.3-1. The fuel rods in each assembly design are
modeled with 18 axial fuel nodes, each representing a unique fuel composition corresponding to fuel
depletion. The top axial fuel node is 17.7800 cm high; the 16 intermediate axial fuel nodes are all
20.0025 cm high; the bottom axial fuel node is 22.3520 cm high (Ref. 5.4). The MCNP 4A modeling
specifications for the fuel pellet outer diameter of each fuel batch are shown in Table 7.2.3-1. The
modeled fuel clad outer and inner diameter is 1.09220 cm and 0.95758 cm, respectively, for all fuel
assembly designs. The fuel rod upper plenum is modeled with a height of 18.447 cm. The upper end-
cap of the fuel rod is modeled with a height of 0.714 cm. The fuel rod upper end-cap and upper plenum
materials are homogenized and distributed uniformly throughout the plenum and end-cap region. The
fuel rod lower plenum is modeled with a height of 10.319 cm. The fuel rod lower end-cap is modeled
with a height of 0.714 cm. The fuel rod lower end-cap and lower plenum materials are homogenized
and distributed uniformly throughout the plenum and end-cap region.

Table 7.2.3-1 Fuel Pellet Diameter for the Fuel Batches of Crystal River Unit I
Fuel Batch Identifier Pellet Diameter (cm) Fuel Batch Identifier | Pellet Diameter (cm)

I 0.939800 9 0.936244

5 0.936244 1 0 0.936244

7A 0.936244 11 0.939800

8 _ 0.936244 - -_ _ _,

S .
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Figure 7.2.3-1 Fuel Rod MCNP 4A Model
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7.2.4 Guide Tube Description

The guide tube modeling description is shown in Figure 7.2.4-1. All guide tubes in each fuel assembly
design are modeled identically with outer and inner diameters of 1.34620 cm and 1.26492 cm,
respectively. The guide tubes are modeled explicitly into the upper and lower end-fittings of the fuel
assembly as shown in Figure 7.2.4-1.

403.067 cm - -

- - I

,__ <

* I - --

; L_ __ _

0.0000 cm
Guide Tube Centerline

- Guide Tube Muaenal

- Borated Moderator

0.6731 cm

0.6325 cm

6.032 cm - -

_ _

THIS SKETCH IS NOT TO SCALE

Figure 7.2.4-1 Guide Tube MCNP 4A Model
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7.2.5 Instrument Tube Description

The instrument tube modeling description is shown in Figure 7.2.5-1. The instrument tube in each fuel
assembly is modeled with outer and inner diameters of 1.38193 cm and 1.12014 cm, respectively. The
instrument tubes are modeled explicitly up to the bottom of the upper end-fitting and into the lower end-
fitting of the fuel assembly as shown in Figure 7.2.5-1.

400.209 cm -
(The instnumi
tube is aIway:
truncated at t1
top of the upf
end-fitting.)

. ,

*II

X.0000 cm
Instrumet Tube Centerline

Instrument Tube Material

- Borated Moderator

0.6910 cm

0.5601 cm

3.175 cm -

THIS SKETCH IS NOT TO SCALE.

Figure 7.2.5-1 Instrument Tube MCNP 4A Model
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7.2.6 Burnable Poison Rod Assembly (BPRA) Description

The BPR modeling description is shown in Figure 7.2.6-1. The BPRA is composed of 16 identical
BPR's. The 16 BPR's are inserted into the guide tubes of an assembly to a prescribed height during
reactor startup and operation. Each BPR has inner and outer diameters of 1.0922 cm and 0.9144 cm,
respectively. The burnable poison (BP) pellet diameter is uniformly modeled as 0.8636 cm. The BP in
each BPR is delineated into axial regions with the same surface delineations as the axial fuel nodes
numbered I through 17. The nodal BP description is perforned to allow the depleted BP to be modeled
in conjunction with the depleted fuel. The top BP axial node does not contain absorbing BP material;
A1203 is modeled instead. The BPRA description in reference 5.4 shows an upper plenum of 49.825 cm
extending from the top of BP axial node number 2 to the top of the upper end-fitting region. However,
the BPRA model in the MCNP 4A calculations of this analysis includes an upper plenum region of
32.045 cm inside the clad of the BPR above the BP material to the end of the BPR cladding (the top of
the upper end-fitting). The replacement of the lower 17.78 cm of BPR upper plenum material with the
non-absorbing BP material in the MCNP 4A calculations of this analysis does not affect the critical
multiplication factor. The upper BPR plenum contains a spring that is distributed uniformly throughout
the plenum region as a homogenized composition. The lower end-plug of the BPR is modeled with a
height of 1.914 cm inside the BPR clad to the bottom of the clad. The BPRA is modeled to the top of
the fuel assembly upper end-fitting and into the lower end-fitting as shown in Figure 7.2.6-1.
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Figure 7.2.6-1 Burnable Poison Rod MCNP 4A Model
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7.2.7 Rod Cluster Control Assembly (RCCA) Description

The control rod (CR) modeling description is shown in Figure 7.2.7-1. Each RCCA consists of 16 CR's
of uniform composition that are inserted uniformly down through the guide tubes of the fuel assembly to
a specified height at reactor startup and during reactor operation. The Crystal River Unit 3 core contains
7 CR banks. The first 4 CR banks are safety banks used to shutdown the reactor. These 4 banks remain
fully withdrawn during reactor startup and operation. Banks 5, 6, and 7 are regulating CR banks used to
control core reactivity during operation. After Cycle 4 operations of Crystal River Unit 3, the reactor
was operated in a non-rodded configuration where CR banks I through 7 were fully withdrawn, and the
soluble boron in the moderator was used to control reactivity. The CR cladding was modeled with outer
and inner diameters of 1.11760 cm and 1.01092 cm, respectively. The absorber material was modeled
with a diameter of 0.99568 cm. The absorber material was modeled with a maximum height of 340.361
cm depending on the depth of CR insertion. The CR was always explicitly modeled to the top of the
fuel assembly upper end-fitting. If the CR bank was partially inserted, the absorber material was
modeled explicitly from the top of the upper end-fitting to the depth of insertion. The CR lower end-
plug was modeled inside the CR cladding with a height of 2.684 cm directly below the absorber material
as shown in Figure 7.2.7-1. The insertion heights of each RCCA bank in each CRC statepoint reactivity
calculation are shown in Table 7.2.7-1.

Table 7.2.7-1 RCCA & APSRA Bank Insertion Heights for Each CRC Statepoint '
Cycle Statepoint | Safety Regulating Regulating Regulating APSR

EFPD Banks 14 Bank 5 Bank 6 Bank 7 Bank 8

8 0.0 ° D WD WD WD 104

8 97.6 WD WD 227 17 122
8 139.8 WD WD 122 17 123
8 404.0 WD 331 69 17 122
8 409.6 WD 331 69 17 122

8 515.5 WD WD 261 17 WD
9 0.0 WD WD WD WD 104

9 158.8 WD WD 118 17 122

9 219.0 WD WD 181 17 123

9 363.1 WD 342 80 17 122

I The RCCA and APSRA bank insertion heights are presented as the distance in cm between the bottom
of the CR's or APSR's and the bottom of the active fuel.

2 WD means that insertion assembly is 100 % withdrawn (this corresponds to a distance of 363.52 cm in
the table).
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Figure 72.7-1 Control Rod MCNP 4A Model



---

Waste Package Development Deignalysis
Title: CRC Statepoint Reactivity Calculations for Cycles I and 9 of Crystal River Unit 3
Document identifer: BBAOoOOoO-01717-0200.0004SREVOO Page 28 of 115

7.2.8 Axial Power Shaping Rod Assembly (APSRA) Description

Gray APSRAs were used in Cycles 8 and 9 of Crystal River Unit 3 operation. The gray axial power
shaping rod (APSR) modeling description is shown in-Figure 7.2.8-1. The APSRA consists of 16
APSRs of uniform composition that are inserted uniformly down through the guide tubes of the fuel
assembly to a specified height at reactor startup and during reactor operation. The Crystal River Unit 3
reactor contains one APSRA bank (Bank 8). The insertion heights of the APSR bank in each CRC
statepoint reactivity calculation are shown in Table 7.2.7-1. The gray APSR cladding was modeled with
outer and inner diameters of 1.1 1760 cm and 0.98044 cm, respectively. The gray APSRA absorber
materials is Inconel. The absorber material diameter of the gray APSR is 0.95250 cm. The absorber
height of the gray APSR is 160.02 cm. The gray APSR contains a lower end-plug region directly below
the absorber material with a height of 1.924 cm. The gray APSR contains a spacer region above the
absorber material followed by an intermediate plug region. The spacer region is modeled with a height
of 0.952 cm in the gray APSR. The intermediate plug is modeled with a height of 1.905 cm in the gray
APSR. The region above the intermediate plug in the gray APSRs contains moderator.
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Figure 7.2.8-1 Gray Axial Power Shaping Rod MCNP 4A Model
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7.3 CRC Benchmark MCNP 4A Materials Description

The material descriptions used in the MCNP 4A CRC statepoint reactivity calculations correspond to the
actual reactor component materials. Some component materials having geometrical features that do not
require explicit modeling to determine their effect on reactivity were homogenized. The
homogenization of these materials approximately preserves the average neutron interaction rate such that
the reactivity worth of these materials in the system is well approximated. All homogenizations are
based on the explicit volumes of the various component materials in the regions of interest. The
depleted fuel and depleted burnable poison materials utilized in the MCNP 4A reactivity calculations are
obtained from depletion calculations performed using the SAS2H code in the SCALE 4.3 Modular Code
System (Ref. 5.5). The references that document the depletion calculations of the various fuel batches
are presented in Table 7.3-1. These references contain detailed descriptions of the fuel and burnable
poison depletion calculations.

Table 7.3-1 CRC Depletion Calculation References for Each Fuel Batch
Non-Rodded Assemblies ' Rodded Assemblies

Batch Description Reference Batch Description Reference

Batch I 5.11 Batch I 5.16

Batch 5 5.12 Batch 5 5.17

Batch 7A 5.13 Batch 7A 5.18

Batches 8 and 9 5.14 Batches 8 and 9 5.19

Batches 10 and 1 5.15 Batches I 0 and 11 5.20

The non-rodded assemblies are fuel assemblies that have never been burned with either a RCCA or an
APSRA inserted. The non-rodded assemblies may have been burned with a BPRA inserted.

2 The rodded assemblies are fuel assemblies that have been burned with either a RCCA or an APSRA
inserted.

7.3.1 MCNP 4A Cross Section Libraries

The MCNP 4A cross section libraries utilized in the reactivity calculations are one of the primary
components of the calculation that determines whether or not the neutronic behavior of the system is
simulated correctly. The kff results are a direct indicator of the validity of the MCNP 4A cross section
library data utilized in the calculations. It is also important to be aware of the source of the cross section
libraries utilized in the reactivity calculations because these cross section libraries are a primary
component defining the range of applicability of any bias value determined using the associated
benchmark kdr results. Table 7.3.1-1 lists all of the MCNP 4A cross section library identifiers (ZAID's)
utilized in the CRC benchmark calculations documented in this analysis. The MCNP 4A ZAID's are
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used to identify the cross section libraries. The ZAID consists of a 5 integer element and isotope
identifier followed by a cross section library designation suffix. The first one or two integers in the
ZAID refer to the atomic number of the corresponding element. The three integers prcceeding the
decimal always refer to the isotopic mass number. The ZAID suffixes presented in Table 7.3.1-1,
correspond to libraries compiled from either ENDF/B-V, ENDF/B-VI, LANL/T-2, or LLNL evaluated
cross section data sets. The atom percent in nature of the various isotopes presented in Table 7;3.1-1 are
obtained from reference 5.21. The atomic weight ratios, temperatures, library names, and data sources
are obtained from Attachment IV of reference 5.10.

Table 73.1-1 MCNP 4A Cross Section Libraries Used in the CRC Reactivity Calculations
Element/ MCNP Atom %in i Atomic Wt. Temp. (K) Library Data Source
Isotope ZAID Nature I Ratio ' Name

H-_ 1001.SOc 99.985 0.999167 294.0 rmccs ENDF/B-V.0

H-3 1003.50c 0.0 2.990140 294.0 rmccs ENDF/B-V.0

He-4 2004.50c 99.999 3.968219 294.0 nnccs ENDF/B-V.0

Li-6 3006.50c 7.5 5.963450 294.0 rmccs ENDF/B-V.0

Li-7 3007.55c 92.5 6.955733 294.0 rmccs ENDF/B-V.2

Be-9 4009.50c 100.0 8.934763 294.0 rmccs ENDF/B-V.0

B-10 5010.50c 19.400 3 9.926922 294.0 rmccs ENDF/B-V.0

B-1I 5011.56c 80.6003 10.914730 294.0 newxs LANL/T-2

C-nat 6000.50c 100.0 11.907856 294.0 rmccs ENDFfB-V.O

N-14 7014.50c 99.630 13.882780 294.0 rmccs ENDF/B-V.0

0-16 8016.50c 99.760 15.857510 294.0 rmccs ENDF/B-V.O

Al-27 13027.50c 100.0 26.749756 294.0 rmccs ENDF/B-V.O

Si-nat 14000.50c 100.0 27.844241 294.0 endf5p ENDFlB-V.0

P-31 15031.50c 100.0 30.707682 294.0 endf5u ENDF/B-V.0

S-32 16032.50c 95.02 31.788939 4 294.0 endf u ENDF/B-V.0

Ti-nat 22000.50c 100.0 47.467124 294.0 endf5u ENDF/B-V.0

Cr-50 24050.60c 4.345 49.516983 294.0 endf60 ENDF/B-VI.1

Cr-52 24052.60c 83.790 51.494313 294.0 cndf60 ENDF/B-VI. I

Cr-53 24053.60c 9.500 52.485863 294.0 endf60 ENDF/B-VI.I

Cr-54 24054.60c 2.365 53.475519 294.0 endf60 ENDF/B-VI.1

Mn-55 25055.50c 100.0 54.466099 294.0 cndf5u ENDF/B-V.0

Fe-54 26054.60c 5.900 53.476242 294.0 endf60 ENDFIB-VI.1
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Element 1 MCNP Atom % in Atomic Tem Library W Data Source
Isotope J ZAID Nature Ratio' Name

Fe-56 26056.60c 91.720 55.454429 294.0 endf60 ENDF/B-V.l1

Fe-57 26057.60c 2.100 56.446290 294.0 endf60 ENDF/B-VI.1

Fe-58 26058.60c 0.280 57.435600 294.0 endf60 ENDF/B-VI.I

Co-59 27059.50c 100.0 58.426930 294.0 endf5u ENDFIB-V.0

Ni-58 28058.60c 68.270 57.437652 294.0 endf60 ENDF/B-VI.I

Ni-60 28060.60c 26.100 59.415952 294.0 endf60 ENDFIB-VI.1

Ni-61 28061.60c 1.130 60.407628 294.0 endf60 ENDF/B-VI.1

Ni-62 28062.60c 3.590 61.396349 294.0 endf60 ENDF/B-VI.1

Ni-64 28064.60c 0.910 63.378793 294.0 cndf60 ENDFIB-VI.1

Cu-63 29063.60c 69.170 62.389001 294.0 cndf60 ENDF/B-VI.2

Cu-65 29065.60c 30.830 64.370028 294.0 endf60 ENDF/B-VI.2

As-75 33075.35c 100.0 74.277979 0.0 rmccsa ENDF/B-V.0

Kr-80 36080.50c 2.25 79.229851 294.0 rmccsa ENDFIB-V.0

Kr-82 36082.50c 11.6 81.209803 294.0 rmecsa ENDF/B-V.0

Kr-83 36083.50c 11.5 82.201858 294.0 nmccsa ENDF/B-V.0

Kr-84 36084.50c 57.0 83.190662 294.0 rmccsa ENDF/B-V.0

Kr-86 36086.50c 17.3 85.172596 294.0 rmccsa ENDF/B-V.0

Y-89 39089.50c 100.0 88.142108 294.0 endf5u ENDF/B-V.0

Zr-nat 40000.60c 100.0 90.439990 294.0 endf60 ENDFIB-VI.1

Zr-93 40093.50c 0.0 92.108361 294.0 kidman ENDFIB-V.0

Nb-93 41093.50c 100.0 92.108263 294.0 endf5p ENDF/B-V.0

Mo-nat 42000.50c 100.0 95.107188 294.0 endf5u ENDFIB-V.0

Mo-95 42095.50c 15.92 94.090546 294.0 kidman ENDFIB-V.0

Tc-99 43099.50c 0.0 98.056595 294.0 kidman ENDFtB-V.0

Ru-101 44101.50c 17.1 100.038748 294.0 kidman ENDF/B-V.0

Ru- 103 44103.50c 0.0 102.022 294.0 kidman ENDF/B-V.0

Rh-103 45103.50c 100.0 102.021490 294.0 rmccsa ENDFfB-V.0

Rh-105 45105.50c 0.0 104.005 294.0 kidman ENDF/B-V.0

Pd-105 46105.50c 22.33 104.003885 294.0 kidman ENDF/B-V.0

Pd-108 46108.50c 26.46 106.976942 294.0 kidman ENDF/B-V.0
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Element I MCNP r Atnmic Wt T Library Data Source
Isotope j ZAJID, Nature j Ratio ' _ep. jName _______

Ag-107 2 47107.60c 51.839 105.986724 294.0 endf60 ENDF/B-VI.0

Ag-109 2 47109.60c 48.161 107.969204 294.0 endf60 ENDF/B-VI.0

Ag-107 2 47107.50c 51.839 105.986724 294.0 nnccsa ENDF/B-V.0

Ag-109 2 47109.50c 48.161 107.969204 294.0 rmccsa ENDF/B-V.O

Cd-nat 48000.50c 100.0 111.445880 294.0 endf5u ENDF/B-V.0

In-nat 49000.60c 100.0 113.831536 294.0 cndf60 ENDFIB-VI.0

Sn-nat 50000.35c 100.0 117.690428 0.0 endI8S LLNL

Xe- 131 54131.50c 21.2 129.780532 294.0 kidman ENDF/B-V.0

Xe-134 54134.35c 10.4 132.755077 0.0 endI85 LLNL

Xe-135 54135.53c 0.0 133.748208 587.0 eprixs ENDF/B-V

Cs-133 55133.50c 100.0 131.763705 294.0 kidman ENDF/B-V.0

Cs-135 55135.50c 0.0 133.746975 294.0 kidman ENDF/B-V.0

Ba-138 56138.50c 71.70 136.720557 294.0 rmccs ENDFlB-V.0

Pr-141 59141.50c 100.0 139.697185 294.0 kidman ENDF/B-V.0

Nd-143 60143.50c 12.18 141.682152 294.0 kidrnan ENDF/B-V.0

Nd-145 60145.50c 8.30 143.667706 294.0 kidman ENDF/B-V.0

Nd-147 60147.50c 0.0 145.654 294.0 kidman ENDF/B-V.0

Nd-148 60148.50c 5.76 146.646216 294.0 kidman ENDF/B-V.0

Pm-147 61147.50c 0.0 145.653 294.0 kidman ENDF/B-V.0

Pm-148 61148.50c 0.0 146.647 294.0 kidman ENDF/B-V.0

Pm-149 61149.50c 0.0 147.639 294.0 kidman ENDF/B-V.0

Sm-147 62147.50c 15.0 145.652830 294.0 kidman ENDF/B-V.0

Sm-149 62149.50c 13.8 147.637915 294.0 endf5u ENDFIB-V.0

Sm-150 62150.50c 7.4 148.629416 294.0 kidman ENDF/B-V.0

Sm-151 62151.50c 0.0 149.623 294.0 kidman ENDF/B-V.0

Sm-152 62152.50c 26.7 150.614670 294.0 kidman ENDF/B-V.0

Eu-151 63151.55c 47.8 149.623378 294.0 newxs LANUlT-2

Eu-152 63152.50c 0.0 150.616668 294.0 endf5u ENDF/B-V.0

Eu- 153 63153.55c 52.2 151.607568 294.0 newxs LANLIT-2

Eu- 154 63154.50c 0.0 152.600719 294.0 endf5u ENDF/B-V.0



Waste Packaae Developnment Design Analysis
Tite: CRC Statepoint Reactivity Calculations for Cycles 8 and 9 of Crwstal River Unit 3
Document Identifler. BBAOOOOOO.01717-0 2004-004s REV 00 Page 34 of 115

Element I MCNP Atom % In Atomic Wt ITemp i | Library Data Source
Isotope ZAID Nature Ratio T ) Name

I ~~ -

Eu-155 63155.50c 0.0 153.592 294.0 kidman ENDFIB-V.O

Gd-152 64152.50c 0.20 150.614731 294.0 endf5u ENDFIB-V.0

Gd-154 64154.50c 2.18 152.598614 294.0 endf5u ENDFIB-V.0

Gd-155 64155.50c 14.80 153.591761 294.0 endf5u ENDF/B-v.o

Gd-156 64156.50c 20.47 154.582676 294.0 endf5u ENDFIB-V.0

Gd-157 64157.50c 15.65 155.575907 294.0 cndf5u ENDFIB-V.0

Gd-158 64158.50c 24.84 156.567459 294.0 endf5u ENDF/B-V.O

Gd-160 64160.50c 21.86 158.553203 294.0 endf5u ENDF/B-V.0

Ho-165 67165.55c 100.0 163.513493 294.0 neuxs LANLJT-2

Ta-181 73181.50c 99.988 179.393575 294.0 cndf5u ENDFIB-V.0

Th-232 90232.50c 100.0 230.044724 294.0 cndf5u ENDFIB-V.0

Pa-233 91233.50c 0.0 231.038304 294.0 endf3u ENDFIB-V.0

U-233 92233.50c 0.0 231.037695 294.0 rmccs ENDF/B-V.0

U-234 92234.50c 0.0055 232.030412 294.0 endf5p ENDFIB-V.0

U-235 92235.53c 0.7200 233.024773 587.0 epnxs ENDFIB-V.0

U-236 92236.50c 0.0 234.017806 294.0 endf5p ENDF/B-V.0

U-237 92237.50c 0.0 235.012352 294.0 endf5p ENDF/B-V.0

U-238 92238353c 99.2745 236.005803 587.0 eprixs ENDF/B-V.0

Np-235 93235.35c 0.0 233.024904 0.0 endI85 LLNL

Np-236 93236.35c 0.0 234.018854 0.0 endl85 LLNL

Np-237 93237.50c 0.0 235.011799 294.0 endf5p ENDFIB-V.0

Np-238 93238.35c 0.0 236.005958 0.0 endl85 LLNL

Pu-237 94237.35c 0.0 235.012031 0.0 endI85 LLNL

Pu-238 94238.50c 0.0 236.004583 294.0 endf5p ENDF/B-V.0

Pu-239 94239.55c 0.0 236.99g573 294.0 rMMcs ENDF/B-V.2

Pu-240 94240.50c 0.0 237.991619 294.0 rnccs ENDF/B-V.0

Pu-241 94241.50c 0.0 238.986041 294.0 endf5p ENDFtB-V.0

Pu-242 94242.50c 0.0 239.979326 294.0 endf5p ENDF/B-V.0

Am-241 95241.50c 0.0 238.986019 294.0 endffu ENDF/B-V.0

Am-242m 95242.50c 0.0 239.980121 294.0 endf5u ENDF/B-V.0
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Element I MCNP Atom % in Atomic Wt.|e| Library | Data Source
Isotope ZAID jNature__ Ratio' Temp. (K) Name DaaSuc
Am-243 95243.50c 0.0 240.973348 294.0 endf5u ENDF/B-V.0

Cm-242 96242.50c 0.0 239.979418 294.0 endf5u ENDF/B-V.0
Cm-243 96243.35c 0.0 240.973356 0.0 endi85 LLNL

Cm-244 96244.50c 0.0 241.966119 294.0 endf5u ENDF/B-V.0
Cm-245 96245.35c 0.0 242.960245 0.0 endl85 LLNL

Cm-246 96246.35c 0.0 243.953373 0.0 endlSS LLNL

Cm-247 96247.35c. 0.0 244.947884 0.0 cnd185 LLNL

Cm-248 96248.35c 0.0 245.941272 0.0 cndl85 LLNL

l The atomic weight ratio presented for each isotope/element is the ratio of the isotope/element mass to
the mass of a neutron. The mass of a neutron is 1.008664904 arnu (Ref 5.21). The atomic weight ratio
values are obtained from the "xsdir" file for MCNP 4A as described in reference 5.10.

2 Both ENDF/B-V and ENDF/B-VI based cross section libraries for Ag-107 and Ag-109 are used in the
CRC reactivity calculations documented in this analysis. The ENDF/B-V based cross section libraries
for Ag- 107 and Ag- 109 are only used in the depleted fuel specifications. It was intended that only
ENDF/B-VI based cross section libraries for Ag-1 07 and Ag-109 be used throughout the calculations
due to the additional detail included in the cross section library development for these isotopes with
respect to the libraries developed from ENDF/B-V data. The use of the ENDFIB-V silver cross sections
in the fuel is acceptable because these' silver isotopes are present in extremely small quantities (if at all)
in the depleted fuel.

3 The atom percent in nature of B- 10 and B-l I varies significantly between different geographical
regions of the world. The atom percents in nature that are listed in Table 7.3.1-1 for B-10 and B-Il were
obtained from page 232 of reference 5.25.

4 The atomic weight ratio for natural sulfur is utilized in the determination of the sulfur content in the
various materials modeled in the MCNP 4A calculations of this analysis. However, the cross section
library for S-32 is used for natural sulfur in the various materials.

7.3.2 Reactor Materials

The reactor components modeled in the MCNP 4A CRC reactivity calculations include the following:
core liner, core barrel, thermal shield, pressure vessel cladding, pressure vessel, borated moderator,
reactor upper plenum region, control rod guide tube flange region, reactor upper core grid, reactor upper
pad region, reactor lower pad region, reactor lower core grid region, and region between the reactor
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lower core grid and pressure vessel plate. The material compositions are described in terms of elemental
or isotopic weight percents with an overall material density.

The core liner, core barrel, thermal shield, and pressure vessel cladding arc composed of stainless steel
304 (SS304). The SS304 composition is shown in Table 7.3.2-1 (Ref. 5.22).

The borated moderator is composed of a homogeneous mixture of boron and water. The boron
concentration in water is provided in terms of parts-per-million (ppm) by mass. Since each CRC
statepoint has a different boron concentration and water temperature in the moderator, the overall
borated moderator composition and density is different. Table 7.3.2-2 presents the borated moderator
composition, temperature, and density for each CRC statepoint reactivity calculation. The borated
moderator is used throughout the core configuration and between the various reactor components.

The reactor upper regions contain hardware composed of SS304, Inconel, and Zircaloy-4. These regions
also contain borated water. Each of these regions is modeled with a homogenized material composition
in the MCNP 4A CRC reactivity calculations. The individual material volume fractions in the reactor
upper regions depend on whether or not the fuel assembly is empty or has either a BPRA, RCCA, or
APSRA inserted. Tables 7.3.2-3, -4, -5, and -6 contain the material volume fractions for the reactor
upper regions of a fuel assembly containing no insertion assembly, a BPRA, a RCCA, and an APSRA,
respectively. The SS304 material composition is presented in Table 7.3.2-1. The Inconel, Zircaloy-4,
and borated moderator compositions are presented in Tables 7.3.2-7, -8, and -2, respectively. These
component material compositions are used in conjunction with their volume fractions in each reactor
upper region to obtain a homogenized material composition and density to be specified in the MCNP 4A
CRC reactivity calculations. The homogenized material compositions for the reactor upper plenum
region above a fuel assembly containing no insertion assembly, a BPRA, a RCCA, and an APSRA are
presented in Tables I.3.2-9a through 7.3.2-12b, respectively, for each CRC reactivity calculation
documented in this analysis. The homogenized material compositions for the control rod guide tube
region above a fuel assembly containing no insertion assembly, a BPRA, a RCCA, and an APSRA are
presented in Tables 7.3.2-13a through 7.3.2-16b, respectively, for each CRC reactivity calculation
documented in this analysis. The homogenized material compositions for the reactor upper core region
above a fuel assembly containing no insertion assembly, a BPRA, a RCCA, and an APSRA are
presented in Tables 7.3.2-1 7a through 7.3.2-20b, respectively, for each CRC reactivity calculation
documented in this analysis. The homogenized material compositions for the reactor upper pad region
above a fuel assembly containing no insertion assembly, a BPRA, a RCCA, and an APSRA are
presented in Tables 7.3.2-2 1a through 7.3.2-24b, respectively, for each CRC reactivity calculation
documented in this analysis.

The three reactor lower core regions contain SS304 hardware and borated moderator. The volume
fractions of SS304 and borated moderator in each of the lower core regions are presented in Table 7.3X2-
25. The SS304 and borated moderator compositions are presented in Tables 7.3.2-1 and 7.3.2-2,
respectively. The homogenized material compositions for the reactor lower pad, the reactor lower core
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grid, and the region between the lower core grid and pressure vessel plate are presented in Tables 7.32-
26, -27, and -28, respectively, for each CRC reactivity calculation documented in this analysis.

Table 7.3.2-1 Type 304 Stainless Steel Composition (Ret 5.22)
E-I'~so. MCNP ZAID Wt % [_leJuo. MCNPZAID Wt.% .

C-nat 6000.50c 0.080 Fe-54 26054.60c 3.918

N-14 7014.50c 0.100 Fe-56 26056.60c 63.156

Si-nat 14000.50c 0.750 Fe-57 26057.60c 1.472

P-31 15031.50c 0.045 Fe-58 26058.60c 0.200

S-nat 16032.50c 0.030 Ni-58 28058.60c 6.234

Cr-50 24050.60c 0.793 Ni-60 28060.60c 2.465

Cr-52 24052.60c 15.903 Ni-61 28061.60c 0.109

Cr-53 24053.60c 1.838 Ni-62 28062.60c 0.350

Cr-54 24054.60c 0.466 Ni-64 28064.60c 0.092

| Mn-55 25055.50c 2.OQO Density - 7.9 gfec

Table 7.3.2-2 Borated Moderator Composition for Each CRC Statepoint Reactivity Calculation'
Cycle / Temp. Boron Density H w% Ot% B-10 | B-1l
EFPD (F) (ppm) j (gfcc) j . wt% wt%

= ~ ~ =
8 /0.0 532 2101 0.768049 11.168022 88.622330 0.037654 0.172006

8 /97.6 536 1751 0.765111 . 11.171924 88.653282 0.031392 0.143402

8 / 139.8 535 1612 0.765111 11.173474 88.665588 0.028904 0.132036

8 1404.0 536 865 0.763942 11.181B13 88.731766 0.015522 0.070904

8 /409.6 536 865 0.763942 11.181813 88.731766 0.015522 0.070904

8 /515.5 536 675 0.763942 11.183937 88.748619 0.012115 0.055340

9 /0.0 532 2212 0.768049 11.166785 88.612511 0.039639 0.181073

9/ 158.8 535 1572 0.765111 11.173921 88.669128 0.028188 0.128765

9 / 219.0 535 1481 0.765111 11.174935 88.677185 0.026559 0.121322

9 / 363.1 539 963 0.761035 11.180718 88.723076 0.017278 0.078929

I The following set of equations are used to calculate the borated moderator compositions. The atomic
weight ratio values for hydrogen, oxygen, boron-I 0, and boron- Il are obtained from Table 7.3.1 - 1. The
atomic weight ratio for natural boron is 10.718156 (Ref. 5.10).
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Equation 7.3.2-1: Boron Weight Percent in Borated Moderator

Boron wt % = (Boron ppm)(L.OE-4)
I +(Boron ppm)(1.OE-6)

Equation 7.3.2-2: Boron-10 (B-I0) Weight Percent in Borated Moderator

B-10 w% (B-10 arom% in B)(B-10 Atomic Wt. Ratio) (B %7%)
(B Atomic Wt. Ratio)(100.0)

where B is natural boron.

Equation 7.3.2-3: Boron-l (B-I 1) Weight Percent in Borated Moderator

B-l1 W% - (B-Il atom% in B)(B-ll Atomic Wt. Ratio) (B w%)
(B Atomic Wt. Ratio)(100.0)

Equation 7.3.24: Hydrogen Weight Percent in Borated Moderator

Hydrogen a% = (H Atomic Wt. Ratio)(2)(100.0-B wt%)
[(H Atomic Wt. Ratio)(2) +(O Atomic Wt. Ratio)J

where H is hydrogen, B is natural boron, and 0 is oxygen.

Equation 7.3.2-5: Oxygen Weight Percent in Borated Moderator

Oxygen w4% = (O Atomic Wt. Ratio)(100.0-B WT%)
[(H Atomic Wt. Ratio)(2) +(O Atomic Wt. Ratio)]

where H is hydrogen, B is natural boron, and 0 is oxygen.
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Table 7.3.2-3 Upper Reactor Region Material Volume
Fractions Above Fuel Assemblies Containing No Insertion Assembly

l ; Material Volume Fractions
Upper Reactor Region Type 304 Stainless Steel Borated Water

Upper Plenum 0.0578 0.9422

Control Rod Guide Tube Flange 0.1381 0.8619

Upper Core Grid 0.2491 0.7509

Upper Pad 0.3418 0.6582

Table 7.3.2-4 Upper Reactor Region Material Volume
Fractions Above Fuel Assemblies Containing a BPRA

Material Volume Fractions
Upper Reactor Region Type 304 Borated Water Zircaloy4

Stainless Steel ______ W te______

Upper Plenum 0.0699 0.9301 0.0000
Control Rod Guide Tube Flange 0.1827 0.8173 0.0000

Upper Core Grid 0.2937 0.6994 0.0069

Upper Pad 0.3890 0.5590 0.0120

Table 7.3.2-5 Upper Reactor Region Material Volume
Fractions Above Fuel Assemblies Containing a RCCA

Material Volume Fractions
Upper Reactor Region II Type 304 Stainless Steel Borated Water

Upper Plenum 0.0934 0.9066
Control Rod Guide Tube Flange 0.1945 0.8055

Upper Core Grid 0.3481 0.6519

Upper Pad 0.3748 0.6252

Table 7.3.2-6 Upper Reactor Region Material Volume
Fractions Above Fuel Assemblies Containing an APSRA

UppeIeactorRegio Material Volume Fractions

Type 304 Stainless Steel Borated Water

Upper Plenum 0.1096 0.8904

Control Rod Guide Tube Flange 0.2212 0.7788
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Material Volume Fractions
it Upper Reactor Region

Upper ReactorIRegion Type 304 Stainless Steel Borated Water

Upper Core Grid 0.2828 0.7172

.| Upper Pad [ 0.3748 0.6252

Table 7.3.2-7 Inconel 718 Composition (Rce 5.23)

EleAso. |MCNPZAID| Wt% EleAso. |MCNPZAID Wt. %

C-nat 6000.50c: 0.080 Ni-60 28060.60c 13.993

Si-nat 14000.50c 0.350 Ni-61 28061.60c 0.616

P-31 15031.50c 0.015 Ni-62 28062.60c 1.989

S-nat 16032.50c 0.015 Ni-64 28064.60c 0.520

Cr-50 24050.60c 0.793 B-10 5010.50c 1.078E-03

Cr-52 24052.60c 15.903 B-ll 5011.56c 4.925E-03

Cr-53 24053.60c 1.838 Ti-nat 22000.50c 0.900

Cr-54 24054.60c 0.466 Al-27 13027.50c 0.500

Mn-55 25055.50c 0.350 Co-59 27059.50c 1.000

Fe-54 26054.60c 0.958 Cu-63 29063.60c 0.205

Fe-56 26056.60c 15.442 Cu-65 29065.60c 0.095

Fe-57 26057.60c 0.360 Nb-93 41093.50c 2.563

Fe-58 '2605B.60c 0.049 Mo-nat 42000.50c 3.050

Ni-58 28058.60c 35.382 Ta-181 73181.50c 2.563

Density =8.19 g/cc I

Table 7.3.248 Zircaloy4 Composition (Ref. 5.22)

Ele.Iso. I MCNP ZAID |ElAso. MCNP ZAID Wt. %

Cr-50 24050.60c 0.004 Fe-57 26057.60c 0.004

Cr-52 24052.60c 0.084 Fe-58 26058.60c 0.001

Cr-53 24053.60c 0.010 0-16 8016.50c 0.120

Cr-54 24054.60c 0.002 Zr-nat 40000.60c 98.180

Fe-54 26054.60c 0.011 Sn-nat 50000.35c 1.400

Fe-56 26056.60c 0.184 Density -6.56 gLcc
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Table 7.3.2-9a Reactor Upper Plenum Material Composition Above a Fuel Assembly

Containing No Insertion Assembly for Eacb CRC Statepoint Reactivity Calculation

1 Wt. % of Element/isotope in Material Composition

MCNP ZAID Cycle 8 Cycle 8 Cycle 8 Cycle 8 | Cycle S

0.0 EFPD 97.6 EFPD 139.8 EFPD 404.0 EFPD |_409.6 EFPID

6000.50c 0.031 0.031 0.031 0.031 0.031

7014.50c 0.039 0.039 0.039 0.039 0.039

14000.50c 0.290 0.291 0.291 0.291 0.291

15031.50c 0.017 0.017 0.017 0.017 0.017

16032.50c 0.012 0.012 0.012 0.012 0.012

24050.60c 0.307 0.308 0.308 0.308 0.308

24052.60c 6.153 6.167 6.167 6.173 6.173

24053.60c 0.711 0.713 0.713 0.713 0.713

24054.60c 0.180 0.181 0.181 0.181 0.181

25055.50c 0.774 0.776 0.776 0.776 0.776

26054.60c 1.516 1.519 1.519 1.521 1.521

26056.60c 24.434 24.491 24.491 24.514 24.514

26057.60c 0.569 0.571 0.571 0.571 0.571

26058.60c 0.077 0.077 0.077 0.078 0.078

28058.60c .2.412 2.417 2.417 2.420 2.420

28060.60c 0.954 0.956 0.956 0.957 0.957

28061.60c 0.042 0.042 0.042 0.042 0.042

28062.60c 0.136 0.136 0.136 0.136 0.136

28064.60c 0.035 0.036 0.036 0.036 0.036

1001.50c 6.847 6.840 6.841 6.842 6.842

5010.50c 2.315E-02 1.926E-02 1.773E-02 9.51 OE-03 9.510E-03

5011.56c 1.057E-01 8.799E-02 8.1OOE-02 4.344E-02 4.344E-02

8016.50c 54.336 54.275 54.282 54.291 54.291

Density (g/cc) [ 1.1803 1 .1775 1,.1 1.1764 | 1.1764
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Table 73.2-9b Reactor Upper Plenum Material Composition Above a Fuel Assembly

Containing No Insertion Assembly for Each CRC Statepoint Reactivity Calculation

Wt. % of Elementilsotope in Material Composition

MCNP ZAID Cycle8 Cycle 9 Cycle 9 | Cycle 9 1 Cycle 9

515.5 EFPD 0.0 EFPD 158.8 EFPD 219.0 EFPD 363.1 EFPD

6000.50c 0.031 0.031 0.031 0.031 0.031

7014.50c 0.039 0.039 0.039 0.039 0.039

14000.50c' 0.291 0.290 0.291 0.291 0.292

15031.50c 0.017 0.017 0.017 0.017 0.018

16032.50c 0.012 0.012 0.012 0.012 0.012

24050.60c 0.308 0.307 0.308 0.308 0.309

24052.60c 6.173 6.153 6.167 6.167 6.187

24053.60c 0.713 0.711 0.713 0.713 0.715

24054.60c 0.181 0.180 0.181 0.181 0.181

25055.50c .0.776 0.774 0.776 0.776 0.77g

26054.60c 1.521 1.516 1.519 1.519 1.524

26056.60c 24.514 24.434 24.491 24.491 24.571

26057.60C 0.571 0.569 0.571 0.571 0.573

26058.60c 0.078 0.077 0.077 0.077 0.078

28058.60c .2.420 2.412 2.417 2.417 2.425

28060.60c 0.957 0.954 0.956 0.956 0.959

28061.60c 0.042 0.042 0.042 0.042 0.042

28062.60c 0.136 0.136 0.136 0.136 0.136

28064.60c 0.036 0.035 0.036 0.036 0.036

1001.50c 6.843 6.847 6.841 6.841 6.831

5010.50c 7.421E-03 2.437E-02 1.729E-02 1.629E-02 1.057E-02

5011.56c 3.390E-02 1.1 13E-01 7.899E-02 7.442E-02 4.829E-02

8016.50c 54.301 54.330 54.284 54.289 54.205

Density (gLcc) [ 1.1764 1.1803 | 1.1775 1.1775 1.1737



Waste Package Development Design Analysis
Title: CRC Staxpoint Reactivity Calculations for Cycles I and 9 of Crystal River Unit 3
Document Identifier: BBAOOOOOO-01717-0200-04 REV oo Page 43 of I 15

Table 7.3.2-1la Reactor Upper Plenum Material Composition Above a Fuel
Assembly Containing a BPRA for Each CRC Statepoint Reactivity Calculation

Wt. % of Element/lsotope in Material Composition

MCNP ZAID Cycle8 | Cycle8 | Cycle 8 Cycle8 Cycle8
0.0 EFPD 97.6 EFPD 139.8 EFPD _404.0 EFPD 409.6 EFPD

6000.50c 0.035 0.035 0.035 0.035 , 0.035

7014.50c 0.044 0.044 0.044 0.044 0.044

14000.50c 0.327 0.328 0.328 0.328 0.328

15031.50c 0.020- 0.020 0.020 0.020 0.020

16032.50c 0.013 0.013 0.013 0.013 0.013

24050.60c 0.346 0.346 0.346 0.347 0.347

24052.60c 6.934 6.949 6.949 6.955 6.955

24053.60c 0.801 0.803 0.803 0.804 0.804

24054.60c 0.203 0.204 0.204 0.204 0.204

25055.50c 0.872 0.874 0.874 0.875 0.875

26054.60c 1.708 1.712 1.712 1.713 1.713

26056.60c 27.535 27.595 27.595 27.619 27.619

26057.60c 0.642 0.643 0.643 0.644 0.644

26058.60c 0.087 0.087 0.087 0.087 0.087

28058.60c . 2.718 2.724 2.724 2.726 2.726

28060.60c 1.075 1.077 1.077 1.078 1.078

28061.60c 0.047 0.047 0.047 0.047 0.047

28062.60c 0.153 0.153 0.153 0.153 0.153

28064.60c 0.040- 0.040 0.040 0.040 0.040

1001.50c 6.299 6.291 6.291 6.292 6.292

5010.50c 2.129E-02 1.772E-02 1.63 1E-02 8.745E-03 8.745E-03

5011.56c 9.726E-02 8.092E-02 7.450E-02 3.995E-02 3.995E-02

8016.50c 49.984 49.918 49.925 49.929 49.929

Density (glcc) 1.2666 1 1.2638 1.2628 1.2628



Waste Package Development Design Analysis
Title: CRC Statepoint Reactivity Calculations for Cycles 8 and 9 of Crystal River Unit 3
Document Identlffor: BBAOODO0O01717-0200-00048 REV 0o Pge 44 of llS

Table 7.3.2-10b Reactor Upper Plenum Material Composition Above a Fuel
Assembly Containing a BPRA for Each CRC Statepoint Reactivity Calculation

Wt % of Element/Isotope in Material Composition t
-

-

MCNP ZAID Cycle 8
515.5 EFPD

Cycle 9
0.0 EFPD

Cycle 9
158.8 EFPD

Cycle 9
1 219.0 EFPD

Cycle 9
363.1 EFPD

6000.50c 0.035 0.035 0.035 0.035 0.035

7014.50c 0.044 0.044 0.044 0.044 0.044

14000.50c 0.328 0.327 0.328 0.328 0.329

15031.50c 0.020 0.020 0.020 0.020 0.020

16032.50c 0.013 0.013 0.013 0.013 0.013

24050.60c 0.347 0.346 0.346 0.346 0.348

24052.60C 6.955 6.934 6.949 6.949 6.969

24053.60c 0.804 0.801 0.803 0.803 O.805

24054.60c 0.204 0.203 0.204 0.204 0.204

25055.50C 0.875 0.872 0.874 0.874 0.876

26054.60c 1.713 1.708 1.712 1.712 1.717

26056.60c 27.619 27.535 27.595 27.595 27.678

26057.60c 0.644 0.642 0.643 0.643 0.645

26058.60c 0.087 0.087 0.087 0.087 0.088

28058.60c .2.726 2.718 2.724 2.724 2.732

28060.60c 1.078 1.075 1.077 1.077 1.080

28061.60c 0.047 0.047 0.047 0.047 0.048

2B062.60c 0.153 0.153 0.153 0.153 0.154

28064.60c 0.040 0.040 0.040 0.040 0.040

1001.50c 6.293 6.298 6.292 6.292 6.281

5010.50c 6.825E-03 2.242E-02 1.590E-02 1.498E-02 9.720E-03

5011.56c 3.117E-02 1.024E-01 7.265E-02 6.845E-02 4.440E-02

8016.50c 49.938 49.978 49.927 49.931 49.841

Densityg/cc) 1.2628 1.2666 1.2638 1.2638 1.2600



Waste Package Development Deslan Analysis
Title: CRC Statepoint Reactivity Calculations for Cycles & and 9 of Crystal River Unit 3
Document Identifier. BBA^ooooo-01717-020-WO4 REV 00 Page 41 of I 15

Table 7 .3 .2-11a Reactor Upper Plenum Material Composition Above a Fuel
Assembly Containing a RCCA for Each CRC Statepoint Reactivity Calculation

Wt. % of Element/lsotope in Material Composition

MCNP ZAID 'Cycle 8 Cycle 8 Cycle 8 Cycle 8
0.0 EFPD 97.6 EFPD 139.8 EFPD 404.0 EFPD 409.6 EFPD

6000.50c 0.041 0.041 0.041 0.041 0.041

7014.50c 0.051 0.052 0.052 0.052 0.052

14000.50c 0.386 0.387 0.397 0.387 0.387

15031.50c 0.023 0.023 0.023 0.023 0.023

16032.50c 0.015 0.015 0.015 0.015 0.015

24050.60c 0.408 0.409 0.409 0.409 0.409

24052.60c 8.182 8.197 8.197 8.203 8.203

24053.60c 0.946 0.947 0.947 0.948 0.948

24054.60c 0.240 0.240 0.240 0.240 0.240

25055.50c 1.029 1.031 1.031 1.032 1.032

26054.60c 2.016 2.019 2.019 2.021 2.021

26056.60c 32.493 32.553 32.553 32.577 32.577

26057.60c 0.757 0.759 0.759 0.759 0.759

26058.60c 0.103 0.103 0.103 0.103 0.103

28058.60c .3.207 3.213 3.213 3.216 3.216

28060.60c 1.268 1.271 1.271 1.272 1.272

28061.60c 0.056 0.056 0.056 0.056 0.056

28062.60c 0.180 0.181 0.181 0.181 0.181

28064.60c 0.047 0.047 0.047 0.047 0.047

1001.50c 5.422 5.413 5.414 5.414 5.414

5010.50c 1.833E-02 1.525E-02 1.403E-02 7.525E-03 7.525E-03

5011.56c 8.373E-02 6.964E-02 6.41 IE-02 3.438E-02 3.438E-02

8016.50c 43.027 42.958 42.964 42.962 42.962

Density (g/cc) 1.4342 1.4315 1.4315 1.43 _ 1.4304



Waste Packaae DeveloDment Desin Analysis
Title: CRC Statepoint Reactivity Calculations for Cycles 8 and 9 of Crystal River Unit 3
Document Identifier: BBAOOOOOO- 017 l7 -0200-OD041 REV OO Page 46 of 115

Table 73.2-1 lb Reactor Upper Plenum Material Composition Above a Fuel

Assembly Containing a RCCA for Each CRC Statepoint Reactivity Calculation

J - Wt. % of Element/Isotope in Material Composition

MCNP ZA1D Cycle 8 Cycle 9 Cycle 9 | Cycl 9 | Cycle 9

________j515.5 EFPD | 0.0 EFPD |158.8 EFPD 219.0 EFPD 363.1 EFPD

6000.SOc 0.041 0.041 0.041 0.041 0.041

7014.50c 0.052 0.051 0.052 0.052 0.052

14000.50c 0.387 0.3g6 0.387 0.387 0.388

15031.50c 0.023 0.023 0.023 0.023 0.023

16032.50c 0.015 0.015 0.015 0.015 0.016

24050.60c 0.409 0.408 0.409 0.409 0.410

24052.60c 8.203 8.182 8.197 8.197 8.218

24053.60c 0.948 0.946 0.947 0.947 0.950

24054.60c 0.240 0.240 0.240 0.240 0.241

25055.50c 1.032 1.029 1.031 1.031 1.034

26054.60c 2.021 2.016 2.019 2.019 2.024

26056.60c 32.577 32.493 32.553 32.553 32.637

26057.60c 0.759 0.757 0.759 0.759 0.761

26058.60c 0.103 0.103 0.103 0.103 0.103

28058.60c . 3.216 3.207 3.213 3.213 3.222

28060.60c 1.272 1.268 1.271 1.271 1.274

28061.60c 0.056 0.056 0.056 0.056 0.056

28062.60c 0.181 0.180 0.181 -0.181 0.181

28064.60c 0.047 0.047 0.047 0.047 0.047

1001.50c 5.415 5.422 5.414 5.415 5.403

5010.50c 5.872E-03 1.930E-02 1.369E-02 1.289E-02 8.361E-03

5011.56c 2.682E-02 8.815E-02 6.252E-02 5.890E-02 3.819E-02

8016.50c 42.970 43.023 42.965 42.969 42.873

Density (g/cc) ( 1.4304 [ 1.4342 | 1.4315 1.4315 | 1.4278



-

Waste Package Develo[ment Design Analysis
Tltle: CRC Statepoint Reactivity Calculations for Cycles 8 and 9 of Crystal River Unit 3
Document Identlfler BBA00000001717-0200-00048 REV 00 Page 47 of 115

Table 73.2-12a Reactor Upper Plenum Material Composition Above a Fuel
Assembly Containing an APSRA for Each CRC Statepoint Reactivity Calculation

Wt. % of Element/Isotope In Material Composition

MCNP ZAID Cycle 8 Cycle 8 Cycle 8 Cycle 8 Cycle 8
0.0 EFPD 97.6 EFPD 139.8 EFPD 404.0 EFPD 409.6 EFPD

6000.50c 0.045 0.045 0.045 0.045 0.045

7014.50c 0.056 0.056 0.056 0.056 0.056

14000.50c 0.419 0.420 0.420 0.420 0.420

15031.50c 0.025 0.025 0.025 0.025 0.025

16032.50c 0.017 0.017 0.017 0.017 0.017

24050.60c 0.443 0.444 0.444 0.444 0.444

24052.60c . 8.885 8.900 8.900 8.906 8.906

24053.60c 1.027 1.029 1.029 1.029 1.029

24054.60c 0.260 0.261 0.261 0.261 0.261

25055.50c 1.117 1.119 1.119 1.120 1.120

26054.60c 2.189 2.192 2.192 2.194 2.194

26056.60c 35.286 35.346 35.346 35.369 35.369

26057.60c 0.822 0.824 . 0.824 0.824 0.824

26058.60c 0.112 0.112 0.112 0.112 0.112

28058.60c - 3.483 3.489 3.489 3.491 3.491

28060.60c 1.377 1.380 1.380 1.381 1.381

2X061.60c 0.061 0.061 0.061 0.061 0.061

28062.60c 0.196 0.196 0.196 0.196 0.196

28064.60c 0.051 0.051 0.051 0.051 0.051

1001.50c 4.928 4.919 4.920 4.920 4.920

5010.50c 1.666E-02 1.385E-02 1.275E-02 6.838E-03 6.838E-03

5011.56c 7.610E-02 6.329E-02 5.826E-02 3.124E-02 3.124E-02

8016.50c 39.108 39.038 39.043 39.039 39.039

Density (g/cc) 1.5497 1.5471 1.5471 1.5461 1.5461



Waste Package Develonment Design Analysis
Title: CRC Stepoint Reactiviy Calculations for Cycles 8 and 9 of Ciystal River Unit 3
Document Identmfler BBAOOOOOO-0I 717.0200-00048 REV 00 Page 48 of 115

Table 7.3.2-12b Reactor Upper Plenum Material Composition Above a Fuel
Assembly Containing an APSRA for Each CRC Statepoiut Reactivity Calculation

Wt. % of Element/lsotope in Material Composition
MCNP ZAID Cycle 8 1 Cycle 9 Cycle 9 | Cycle 9 . Cycle 9

515.5 EFPD 0.0 EFPD 158.8 EFPD 219.0 EFPD 363.1 EFPD

6000.50c 0.045 0.045 0.045 0.045 0.045

7014.50c 0.056 0.056 0.056 0.056 0.056

14000.50c 0.420 0.419 0.420 0.420 0.421

15031.50c 0.025 0.025 0.025 0.025 0.025

16032.50c 0.017 0.017 0.017 0.017 0.017

24050.60c 0.444 0.443 0.444 0.444 0.445

24052.60c 8.906 8.885 8.900 8.900 8.921

24053.60c 1.029 1.027 1.029 1.029 1.031

24054.60c 0.261 0.260 0.261 0.261 0.261

25055.50c. 1.120 1.117 1.119 1.119 1.122

26054.60c 2.194 2.189 2.192 2.192 2.198

26056.60c 35.369 35.286 35.346 35.346 35.429

26057.60c 0.824 0.822 0.824 0.824 0.826

26058.60c 0.112 0.112 0.112 0.112 0.112

28058.60c . .3.491 3.483 3.489 3.489 3.497

28060.60c 1.381 1.377 1.380 1.380 1.383

28061.60c 0.061 0.061 0.061 0.061 0.061

28062.60c 0.196 0.196 0.196 0.196 0.197

28064.60c 0.051 0.051 0.051 0.051 0.051

1001.50c 4.921 4.928 4.920 4.921 4.909

5010.50c 5.336E-03 1.754E-02 1.244E-02 1.172E-02 7.S97E-03

5011.56c 2.438E-02 8.012E-02 5.682E-02 5.353E-02 3.470E-02

8016.50c 39.047 39.104 39.045 39.048 38.952

[Density (gcc) 1.5461 J~1.5497 1.5471 1.5471 1.5435



Waste PackageDevelopment DesgnAnalysis
Title: CRC Statepoint Reactivity Calculations for Cycles S and 9 of Crystal River Unit 3
Document Identifier. BBA000000-01717-0200-00049 REV 00 Page 49 of 15

Table 7.3.2-13a Control Rod Guide Tube Region Material Composition Above a Fuel
Assembly Containing No Insertion Assembly for Each CRC Statepoint Reactivity Calculation

Wt. % of Element/Isotope in Material Composition
MCNP ZAID Cycle 8 Cycle S Cycle 8 | Cycle 8 | Cycle 8j0.0 EFPD 97.6 EFPD 139. EFPD 404.0 EFPD 409.6 EFPD

6000.50c 0.050 0.050 0.050 0.050 0.050

7014.50c 0.062 0.062 0.062 0.062 0.062

14000.50c 0.467 0.467 0.467 0.468 0.468

15031.50c 0.028 0.028 0.028 0.028 0.028

16032.50c 0.019 0.019 0.019 0.019 0.019

24050.60c 0.494 0.494 0.494 0.495 0.495

24052.60c 9.898 9.912 9.912 9.918 9.918

24053.60c 1.144 1.145 1.145 1.146 1.146

24054.60c 0.290 0.291 0.291 0.291 0.291

25055.50c 1.245 1.247 1.247 1.247 1.247

26054.60c 2.438 2.442 2.442 2.443 2.443

26056.60c 39.306 39.363 39.363 39.386 39.386

26057.60c 0.916 0.917 0.917 0.918 0.918

26058.60c 0.124 0.124 0.124 0.125 0.125

28058.60c .3.880 3.885 3.885 3.888 3.888

28060.60c 1.534 1.537 1.537 1.537 1.537

28061.60c 0.068 0.068 0.068 0.068 0.068

28062.60c 0.218 0.218 0.218 0.219 0.219

28064.60c 0.057 0.057 0.057 0.057 0.057

1001.50c 4.217 4.209 4.209 4.209 4.209

5010.50c 1.426E-02 1.185E-02 1.091E-02 5.850E-03 5.850E-03

5011.56c 6.512E-02 5.414E-02 4.985E-02 2.672E-02 2.672E-02

8016.50c 33.467 33.399 33.403 33.396 33.396

Density (g/cc) 1.7530 1 1.7504 ] 1.7504 1.7494 1 1.7494



Waste Package Development Design Analysis
TWe: CRC Statepoint Reactivity Calculations for Cycks I and 9 of Crystal River Unit 3
Document 1dertlfler. BBAOOODOO.01717-0200-0004 REV 00OO_ Page S of 115

Table 73.2-13b Control Rod Guide Tube Region Material Composition Above a Fuel
Assembly Containing No Insertion Assembly for Each CRC Statepoint React ity Caulation

W % * of Elementlisotope In Material Composition

MCNPZD C5y1e8 D .Cycle9 | CycleF9 | y1. EP9 | Cy3.e9

515M EFPD 0.0 EFPD Cy8 EFPD 21990 EFPD 363.9 CeFPD

6000.50c 0.050 0.050 0.050 0.050 0.050

7014.50c 0.062 0.062 0.062 0.062 0.062

14000.50c 0.468 0.467 OA67 OA67 OA68.

15031.50c 0.028 0.028 0.028 0.028 0.028

16032.50c 0,019 0.019 0.019 0.019 0.019

24050.60c 0.495 0.494 0.494 OA94 0.495

24052.60c 9.918 9.898 9.912 9.912 9.932

24053.60c 1.146 1.144 1.145 1.145 1.148

24054.60c 0.291 0.290 0.291 0.291 0.291

25055.SOc 1.247 1.245 1.247 1.247 1.249

26054.60c 2.443 2.438 2.442 2.442 2.447

26056.60c 39.386 39.306 39.363 39.363 39.442

26057.60c 0.918 0.916 0.917 0.917. 0.919

26058.60c 0.125 0.124 0.124 0.124 0.125

28058.60c . .3.888 3.880 3.885 3.885 .3.893

28060.60c 1.537 1.534 1.537 1.537 1.540

28061.60c 0.068 0.068 0.068 0.068 0.068

28062.60c 0.219 0.218 0.218 0.218 0.219

28064.60c 0.057 0.057 0.057 0.057 0.057

1001.50c 4.209 4.217 4.210 4.210 4.198

5010.50c 4.565E-03 1.SOIE-02 1.064E-02 1.003E.02 6.497E-03

5011.56c 2.085E-02 6.856E-02 4.861E-02 4.579E-02 2.968E-02

8016.50c 33A03 33.463 33AO5 33.408 33.314

Density (g/cc)1 1.7494 [ 1.7530 1.7504 1 _.7504 1.7469



Waste Packane Develooment Design Analysis
Ttle: CRC Statepoint Reactivity Calculations for Cycles 8 and 9 of CQYtal River Unit 3
Document Identifier: BBAOOO.01717-0200-00048 REV 00 Page Sl of t IS

Table 73.2-14a Control Rod Guide Tube Region Material Composition Above a
Fuel Assembly Containing a BPRA for Each CRC Statepoint Reactivity Calculation

I Wt. % of Elementllsotope in Material Composition
MCNP ZAID Cycle 8 Cycle 8 Cycle 8 | Cycle 8 | Cycle 8

0.0 EFPD 97.6 EFPD 139.8 EF|D 404.0 EFPD 409.6 EFPD

6000.50c 0.056 0.056 0.056

7014.50c 0.070 0.070 0.070 0.070 0.070

14000.50c 0.523 0.523 0.523 0.524 0.524

15031.50c 0.031 0.031 0.031 0.031 0.031

16032.50c 0.021 0.021 0.021 0.021 0.021

24050.60e 0.553 0.553 0.553 0.554 0.554

24052.60c. 11.083 11.096 11.096 11.101 11.101

24053.60c 1.281 1.282 1.282 1.283 1.283

24054.60c 0.325 0.325 0.325 0.325 0.325

2505.50c 1.394 1.395 1.395 1.396 1.396

26054.60c 2.730 2.733 2.733 2.735 2.735

26056.60c 44.014 44.065 44.065 44.085 44.085

26057.60c 1.026 1.027 1.027 1.027 1.027

26058.60 e 0.139 0.139 0.139 0.139 0.139

28058.60c .4.345 4.350 4.350 4.352 4.352

28060.60C 1.718 1.720 1.720 1.721 1.721

28061.60c 0.076 0.076 0.076 0.076 0.076

28062.60c 0.244 0.244 0.244 0.245 0.245

28064.60c 0.064 0.064 0.064 0.064 0.064

1001.50c 3.385 3.377 3.378 3.376 . 3.376

5010.50c 1.144E-02 9.510E-03 8.755E-03 4.693E-03 4.693E-03

501 1.56c 5.227E-02 4.344E-02 4.OOOE-02 2.144E-02 2.144E-02

8016.50c 26.861 26.799 - 26.802 26.794 26.794

Density (g/cc) [ 2.0711 2.0687 1 2.0687 | 2.0677 [ 2.0677



Waste Packaae DeveloPment Design Analysis
THle: CRC Stwpoint Reactivity Calculations for Cyrles 8 and 9 of CrOW River Uak 3
Document IdentIfler: BBAOOOOO-017170200-00048 REV 00 Page 52 of I IS

Table 73.2-14b Control Rod Guide Tube Region Material Composition Above a
Fuel Assembly Containing a BPRA for Each CRC Statepoint Reactivity Calculation

Wt. %I/ of Element/Isotope in Material Composition_ ___

MCNP ZAID Cycle 8 | Cycle 9 | Cycle 9 Cycle 9 1 Cycle 9
515.5 EFPD 0.0 EFPD 158.8 EFPD 219.0 EFPD 363.1 EFPD

6000.SOc 0.056 0.056 0.056 0.056 0.06

7014.SOc 0.070 0.070 0.070 0.070 0.070

14000.50c 0.524 0.523 0.523 0.523 0.524

15031.50c 0.031 0.031 0.031 0.031 0.031

16032.50c 0.021 0.021 0.021 0.021 0.021

24050.60c 0.554 0.553 0.553 0.553 0.554

24052.60c 11.101 11.083 11.096 11.096 11.114

24053.60c 1.283 1.281 1.282 1.282 1.284

24054.60c 0.325 0.325 0.325 0.325 0.326

25055.50c 1.396 1394 1.395 1.395 1.398

26054.60c 2.735 2.730 2.733 2.733 2.738

26056.60c 44.085 44.014 44.065 44.065 44.136

26057.60c 1.027 1.026 1.027 1.027 1.029

26058.60c 0.139 0.139 0.139 0.139 Q140

28058.60c 4.352 4.345 4.350 4.350 4.357

28060.60c 1.721 1.718 1.720 1.720 1.723

28061.60c 0.076 0.076 0.076 0.076 0.076

28062.60c 0.245 0.244 0.244 0.244 0.245

28064.60c 0.064 0.064 0.064 0.064 0.064

1001.50c 3.377 3.385 3.378 3.378 3.367

5010.SOc 3.662E-03 1.205E-02 8.538E-03 8.044E-03 5.21 IE-03

5011.56c 1.673E-02 5.503E402 3.900E-02 3.67SE-02 2.380E-02

8016.SOc 26.799 26.858 26.803 26.806 26.720

Density (g/cc) j~ 2.0677 [ 2.0711 [ 2.0687 J 2.0687 j 2.0653



Waste Package Development Design Analysis
Title: CRC Statepoint Reactivity Calculations for Cycles l and 9 of Crystal River Unit 3
Document Identifier: BBAOOOo.01717-02000004s REv 00 Page 53 of I IS

Table 732-15a Control Rod Guide Tube Region Material Composition Above a
Fuel Assembly Containing a RCCA for Each CRC Statepoint Reactivity Calculation

Wt. % of Element/Isotope In Material Composition
MCNP ZAID Cycle 8 Cycle 8 | Cycle 8 | Cycle 8 Cycle 8

0.0 EFPD 97.6 EFPD 139.8 EFPD 404.0 EFPD '409.6-EF'PD

6000.50c 0.0OS7F 0.057 0.057 0.057 0.057

7014.50c 0.071 0.071 0.071 0.071 0.071

14000.50c 0.535 0.535 0.535 OS36 0.536

15031.50c 0.032 0.032 0.032 0.032 0.032

16032.SOc 0.021 0.021 0.021 0.021 0.021

24050.60c 0.565 0.566 0.566 0.566 0.566

24052.60c 11.338 11.351 11.351 11.355 11.355

24053.60c 1.310 1.312 1.312 1.312 1.312

24054.60c 0.332 0.333 0.333 0.333 0.333

25055.50c 1.426 I1A27 1.427 I1A28 IA28

26054.60c 2.793 2.796 2.796 2.797 2.797

26056.60c 45.027 45.076 45.076 45.096 45.096

26057.60c 1.049 1.050 . 1.050 1.051 1.051

26058.60c 0.142 0.143 0.143 0.143 0.143

28058.60c .4.445 4.449 4.449 4.451 4.451

28060.60c 1.758 1.760 1.760 1.760 1.760

28061.60c 0.077 0.077 0.077 0.077 0.077

28062.60c 0.250 0.250 0.250 0.250 0.250

28064.60c 0.065 0.065 0.065 0.065 0.065

1001.SOc 3.206 3.198 3.199 3.198 3.198

5010.50c 1.084E-02 9.007E-03 8.292E-03 4.444E-03 4.444E-03

501 1.56c 4.950E-02 4.114E402 3.788E-02 2.030E-02 2.030E-02

801 6.SOc 25.439 25.379 25.382 25.374 25.374

Density (g/cc) 2.1552 , 2.1528 _2.1528 2.1519 ( 2.1519



Waste Package Development Design Analysis
Title: CRC Statepoint Rcactvity Calculations for Cycks : and 9 of Crystal River Unit 3
Document Identifier. BBAOOOOoo.0171740200-00048 REV 00 Pag 54 of 115

Table 73.2-15b Control Rod Guide Tube Region Materal Composition Above a
Fuel Assembly Containing a RCCA for Each CRC Statepoint Reactivity Calculation

Wt % of Element/Isotope In Material Composition

MCNP ZAID Cycle 8 Cycle 9 Cycle 9 .Cy|e9 Cycle 9

515.5 EFPD 0.0 EFPD 158.8 EFPD 219.0 EFPD 363.1 EFPD

6000.50c 1 0.057 .0.057 0.057 0.057 0.057

7014.50c 0.071 0.071 0.071 0.071 0.071

14000.50c 0.536 0.535 O.S35 0.535 0.536

15031.50c 0.032 0.032 0.032 0.032 0.032

16032.50c 0.021 0.021 0.021 0.021 0.021

24050.60c 0.566 0.565 0.566 0.566 0.567

24052.60c 11.355 11.338 11.351 11.351 11.368

24053.60c 1.312 1.310 1.312 1.312 1.314

24054.60c 0.333 0.332 0.333 0.333 0.333

25055.SOc . 1.428 1.426 IA27 IA27 1.430

26054.60c 2.797 , 2.793 2.796 2.796 2.800

26056.60c 45.096 45.027 45.076 45.076 45.145

26057.60c 1.05I 1.049 1.050 1.050 1.052

26058.60c 0.143 0.142 0.143 0.143 0.143

28058.60c .4.451 4.445 4.449 4.449 4A56

28060.60c 1.760 1.758 1.760 1.760 1.762

28061.60c 0.077 0.077 0.077 0.077 0.078

28062.60c 0.250 0.250 0.250 0.250 0250

28064.60c 0.065 0.065 0.065 0.065 0.066

1001.50c 3.198 3.205 3.199 3.199 3.189

5010.50c 3.468E-03 1.141E-02 8.086E-03 7.618E-03 4.934E-03

501 1.56c 1.584E-02 S.212E-02 3.694E-02 3.480E-02 2.254E-02

8016.50c 25.378 25.436 25.383 25.386 25.302

Density (g/cc) 2.1519 2.1552 2.1528 21528_ 2.1496



Waste Packane Develogment Deslgn Analysis
Tie: CRC Staepoint Reactivly Calculadons for Cycles 8 and 9 of Qyzstl Rier Unit 3
Document identifier. BACOOOOGOO1717.0200.048 REV oo Page Ss of I 15

Table 732-16a Control Rod Guide Tube Region Material Composition Above a
Fuel Assembly Containing an APSRA for Each CRC Statepoint Reactivity Calculation

Wt. % of Elementfisotope In Material Composition
MCNP ZAID Cycle 8 | Cycle 8 | Cycle 8 C Cycle 8

0.0 EFPD | 97.6 EFPD 139.8 EFPD j 404.0 EFPD 409.6 EFPD
6000.SOc 0.060 0.060 0.060 0.060 0.060

7014.50c 0.074 0.075 0.075 0.075 0.075

14000.50c 0.559 0.559 0.559 0.560 0.560

1503 1.SOc 0.034 0.034 0.034 0.034 0.034

16032.SOc 0.022 0.022 0.022 0.022 0.022

24050.60c 0.591 0.591 0.591 0.592 0.592

24052.60c 11.849 11.859 11.859 11.864 11.864

24053.60c 1.369 1.370 1.370 1.371 1.371

24054.60c 0.347 0.348 0.348 . 0.348 0.348

25055.50c 1.490 1.491 1.491 1.492 1.492

26054.60c 2.919 2.921 2.921 2.923 2.923

26056.60c 47.05i 47.097 47.097 47.115 47.115

26057.60c 1.096 1.098 1.098 1.098 1.098

26058.60c 0.149 0.149 0.149 0.149 0.149

28058.60c 4.644 4.649 . 4.649 4.651 4.651

28060.60c 1.837 1.838 1.838 1.839 1.839

28061.60c 0.081 0.081 0.081 0.081 0.081

28062.60c 0.261 0.261 0.261 0.261 0.261

28064.60c 0.068 0.068 0.068 0.068 0.068

1001.50c 2.848 2.841 2.841 2.840 2.840

5010.SOc 9.627E-03 8.OOOE-03 7.36SE-03 3.948E-03 3.948E-03

5011.56c 4.398E-02 3.654E-02 3.364E-02 1.803E102 1.803E-02

8016.50c 22.599 22.543 22.546 22.537 22.537

Density (g/cc) [ 2.3456 2.3433 2.3433 2.3424 [ 2.3424



Waste Packane Develooment Dealan Analvals

lfle: CRC Statepoint Reactivity CalCulatiOs for Cyles and 9 of Crystal River Unit 3
Document Identifier: BBAOOOOOO.01717.0200-0004s REV oo Page 56 of 115

Table 7.3.2-16b Control Rod Guide Tube Region Material Composition Above a
Fuel AsenblyContaininganAPSRAforEachCRCStatepointRueaivityCalculation

Wt., % of Element/Isotope In Materisl Composition_ _ _

MCNP ZAID Cycle 8 Cycle 9 Cycle 9 cycle 9 Cycle9
515S EFD |0.0 FD _IS8.8 EFPD 219.0 EFPD 363.1 EFPD

6000.SOc 0.060 0.060 0.060 0.060 0.060

7014.SOc 0.075 0.074 0.075 0.075 0.075

14000.50c 0.560 0.559 0.5S9 0.559 0.560

15031.SOc 0.034 0.034 0.034 0.034 0.034

16032.50c 0,022 0.022 0.022 0.022 0.022

24050.60c 0.592 0.591 0.591 0.591 0.592

24052.60c 11.864 11.848 11.859 11.859 11.875

24053.60c 1.371 1.369 1.370 1.370 1.372

24054.60c 0.348 0.347 0.348 0.348 0.348

2505S.50c 1.492 1.490 1.491 1.491 1.493

26054.60c 2.923 2.919 2.921 2.921 2.925

26056.60c 47.115 47.051 47.097 47.097 47.160

26057.60c 1.098 1.096 1.098 1.098 1.099

26058.60c 0.149 0.149 0.149 0.149 0.149

28058.60c * 4.651 4.644 4.649 4.649 .4.655

28060.60c 1.839 1.837 1.838 1.838 1.841

28061.60c 0.081 0.081 0.081 0.081 0.081

28062.60c 0.261 0.261 0.261 0.261 0.262

28064.60c 0.068 0.068 0.068 0.068 0.068

1001 .50c 2.5841 2.848 2.841 2.842 2.832

5010.SOc 3.080E-03 1.014E-02 7.182E-03 6.767E-03 4.382E-03

5011.56c IAW07E02 4.630E-02 3.281E02 3.091E-02 2.002E-02

8016.50c 22.541 22.597. 22.547 22.549 22.471

Density (g/cc) d~ 2.3424 [ 2.3456 [ 2.34133 [ 2.34332.3402



Waste Package Development Design AnalysIs
Title: CRC StateppInt Reactivity Calculations for Cycles I and 9 of Crysta1 Rivm Unit 3
Document idenor BBAOODOOoO01717-0200400048 REVO Pago 57 of 11S

Table 73.2-17a Reactor Upper Core Grid Region Material Composition Above a Fuel
Assembly Containing No Insertion Assembly for Each CRC Statepoint Reactivity Calculation

Wt. % of Element/Isotope In Material Composition
MCNP ZAID Cycle 8 | Cycle 8 | Cycle 8 | Cycle 8 1 Cycle 8

0.0 EFPD 97.6 EFPD 139.8 EFPD 404.0 EFPD 409.6 EFPD

6000.50c 0.062 0.062 0.062 0.062 0.062

7014.50c 0.077 0.077 0.077 0.077 0.077

14000.SOc 0.580 0.581 0.581 0.581 0.581
1503 l.SOc 0.035 0.035 0.035 0.035 0.035

16032.50c 0.023 0.023 0.023 0.023 0.023

24050.60c 0.613 0.614 0.614 0.614 0.614

24052.60c 12.299 12.309 12.309 12.314 12.314

24053.60c 1.421 1.422 1.422 1.423 1.423

24054.60c 0.360 0.361 0.361 0.361 0.361

25055.50c 1.547 1.548 1.548 1.549 1.549

26054.60c 3.030 3.032 3.032 3.033 3.033

26056.60c 48.842 48.884 48.884 48.901 4g.901

26057.60c 1.138 1.139 1.139 1.140 1.140

26058.60c 0.154 0.155 0.155 0.155 0.155

28058.60c .A.821 4.82S 4.825 4.827 4.827

28060.60c 1.907 1.908 1.908 1.909 1.909

28061.60c 0.084 0.084 0.084 0.084 0.084

28062.60c 0.271 0.271 0.271 0.271 0.271

28064.60c 0.071 0.071 0.071 0.071 0.071

1001.50c 2.531 .2.525 2.525 2.524 2.524

500.50c 8.556E-03 7.1 10E03 6.545E-03 3.508E-03 3.508E-03

501 1.56c 3.908E-02 3.248E-02 2.990E-02 1.602E-02 1.602E.02

8016.50c 20.086 20.033 20.036 20.027 20.027

Density (i/cc) 2.5446 2.5424 2.5424 ] 2.5415 2.5415



Waste Package Development Design Analysis
Title: CRC Statepoint Reacdvit Cakulations for Cycles I and 9 of CYstl River Unit 3
Document IdenUifer. BBAOOOODO'01717.0200-00048 REV 00 Page SS ofI 115

Table 7.3.2-17b Reactor Upper Core Grid Region Material Composition Above a Fuel
Assembly Containing No Insertion Assembly for Each CRC Statepoint Reactivity Calculation

Wt. %/e of Element/Isotope in Material Composition

MCNP ZAID yCyce 8 | Cyce9leye 9 Cycle 9 Cycl 9.
51SS EFPD | 0.0 EFPD 158.8 EFPD |219.0 EFPD 363.1 EFPD

6000.SOc 0.062 0.062 0.062 0.062 0.062

7014.50c 0.077 0.077 0.077 0.077 0.077

14000.50c 0.581 0.580 0.581 0.58 1 0.58 1

15031 .50c 0.035 0.035 0.035 0.035 0.035

16032.SOc 0.023 0.023 0.023 0.023 0.023

24050.60c 0.614 0.613 0.614 0.614 0.615

24052.60c 12.314 12.299 12.309 12.309 12.324

24053.60c 1.423 I1A21 I.A22 I1A22 1.424

24054.60c 0.361 0.360 0.361 0.361 0.361

25055.SOc 1.549 1.547 1.548 1.548 1.550

26054.60c 3.033 3.030 3.032 3.032 3.036

26056.60c 48.901 48.842 48.884 48.884 48.943

26057.60c 1.140 1.138 1.139 1.139 1.141

26058.60c 0.155 0.154 0.155 0.155 0.155

280S8.60c . 4.827 4.821 4.825 4.825 4.831

28060.60c 1.909 1.907 1.908 1.908 1.911

28061.60c 0.084 0.084 0.084 0.084 0.084

28062.60c 0.271 0.271 0.271 0.271 0.272

28064.60c 0.071 0.071 0.071 0.071 0.071

1001.50c 2.524 2.531 2.525 2.525 2.516

5010.50c 2.737E-03 9.008E-03 6.383E-03 6.013E-03 3.894E-03

501l.56c 1.250E-02 4.115E-02 2.916E-02 2.747E-02 1.779E-02

8016.50c 20.031 20.084 20.037 20.039 19.966

Density (le) 2.5415 2.5446 [ 2.5424 [ 2.5424 2.5394



Waste Package Development Design Analysis
Title: CRC Ssawpoint Reactivity Calculations for Cycles I and 9 of Crystal River Unit 3
Document Identifier: BBAOOOXOOO01717-0200.X0 REV 00 Page 59 of I 15

Table 73.2-18a Reactor Upper Core Grid Region Material Composition Above a

Fuel Assembly Containing a BPRA for Each CRC Statepoint Reactivity Calculation

Wt % of Element/Isotope in Material Composition

MCNP ZAlD Cycle 8 Cycle 8 Cycle 1 Cycles Cycle 8

___ _0.0 EFPD 97.6 EFPD 139.8 EFPD 404.0 EFPD 409.6EFPD

6000.50c 0.064 0.064 0.064 0.064 0.064

7014.50c 0.080 0.080 0.080 0.080 0.080

14000.50c 0.600 0.600 0.600 0.600 0.600

15031.50c 0.036 0.036 0.036 0.036 0.036

16032.50c 0.024 0.024 0.024 0.024 0.024

24050.60c 0.634 0.634 0.634 0.635 0.635

24052.60c 12.713 12.722 12.722 12.726 12.726

24053.60c 1.469 1.470 1.470 1.471 1.471

24054.60c 0.373 0.373 0.373 0.373 0.373

25055.50c 1.599 1.600 1.600 1.600 1.600

26054.60c 3.132 3.134 3.134 3.135 3.135

26056.60c 50.486 50.522 50.522 50.536 50.536

26057.60c 1.177 1.177 . 1.177 1.178 1.178

26058.60c 0.160 . 0.160 0.160 0.160 0.160

28058.60c . A.983 4.987 4.987 4.988 4.988

28060.60c 1.971 1.972 1.972 1.973 1.973

28061.60c 0.087 0.087 0.087 0.087 0.087

28062.60c 0.280 0.280 0.280 0.280 0.280

28064.60c 0.073 0.073 0.073 0.073 0.073

l001.50c 2.067 2.061 2.061 2.060 2.060

5010.50c 6.986E-03 S.804E-03 5.343E-03 2.864E-03 2.864E-03

5011.56c 3.191E-02 2.651E-02 2.441E-02 1.308E-02 1.308E-02

8016.50c 16.402 16.357 16.359 _ 16.351 16.351

40000.60c 1.531 1.532 1.532 1.533 1.533

50000.35c 0.022 0.022 0.022 0.022 0.022

Density (g/cc)T 2.9027 _ 2.9006 j 2.9006 J 2.8998 2.S998



Waste Package DeveloPment Design Analysis
Tiflf: CRC Statepomt Reactivity Calculazions for Cycles t and 9 of Crysal Rver Uink 3
Document Identifer. BBAOOOOOO-01717.0200.04 REV 0o Page 60 of 115

Table 7.3.2-18b Reactor Upper Core Grid Region Material Composition Above a
Fuel Assembly Containing a BPRA for Each CRC Statepoint Reactivity CalculationI WL % of Elementllsotope { Materal Composition

MCNP ZAID Cycle 8 Cycle 9 | Cycle 9 | Cycle 9. Cycle 9
________. 515.5 EFPD EFPD 158.8 EFPD 219.0 EFPD 363.1 EFPD

6000.50c ~ 0.064 0.064 0.064 0.064 0.064

7014.50c 0.080 0.080 0.080 0.080 0.080

14000.50c 0.600 0.600 0.600 0.600 0.601

15031.50c 0.036 0.036 0.036 0.036 0.036

16032.50c 0.024 0.024 0.024 0.024 0.024

24050.60c 0.635 0.634 0.634 0.634 0.635

24052.60c 12.726 12.713 12.722 12.722 12.735

24053.60c 1.471 1.469 1.470 1.470 I.A72

24054.60c 0.373 0.373 0.373 0.373 0.373

25055.SOc 1.600 1.599 1.600 1.600 1.601

26054.60c 3.135 3.132 3.134 3.134 3.137

26056.60c 50.536 50.466 50.522 50.522 50.572

26057.60c 1.178 1.177 1.177 1.177 1.179

26058.60c 0.160 0.160 0.160 0.160 0.160

28058.60c .4.988 4.983 4.987 4.987 4.992

28060.60c 1.973 1.971 1.972 1.972 1.974

28061.60c 0.087 0.087 0.087 0.087 0.087

28062.60c 0.280 0.280 0.280 0.280 0.281

28064.60c 0.073 0.073 0.073 0.073 0.073

1001.50c 2.061 2.067 2.061 2.062 2.054

5010.50c 2.235E-03 7.355E-03 5.21 IE-03 4.909E-03 3.17E.03

5011.56c 1.021E-02 3.360E-02 2.380E-02 2.243E-02 1.452E.02

8016.50c 16.354 16.401 16.360 16.361 16.299

40000.60c 1.533 1.531 1.532 1.532 1.534

50000.35c 0.022 0.022 0.022 0.022 0.022

Density (g/cc) I 2.8998 [ 2.9027 [ 2.9006 2.9006 2.8978



Waste Packaae Davaloriment Deslgn Analysis
Tte: CRC Statepoint Reactiviy Calculations for Cycks I and 9 of Cystal River Unit 3
Document Idenffler: BBA0oooooo01717.0200-0048 REV 00 Page 61 of 11S

Table 7312-19a Reactor Upper Core Grid Region Material Composition Above a ---
Fuel Assembly Containing a RCCA for Each CRC StatepoInt Reactivity Calculation

Wt. % of Element/isotope In Material Composition
MCNP ZAID Cycle 8 Cycle 8 I Cycle 8 C Cycle 8 Cycle 8
MCNPZM .0.0 EFPD 97.6 EFPD 139.8 EFPD 404.0 EFPD 409.6 EFPD

6000.50c 0.068 .0.068 0.068 0.068 0.068

7014.50c 0.085 0.085 0.085 0.085 0.085

14000.50c 0.634 0.635 0.635 0.635 0.635

15031.50c 0.038 0.038 0.038 0.038 0.038

16032.50c 0;02S 0.025 0.025 0.025 0.025

24050.60c 0.671 0.671 0.671 0.671 0.671

24052.60c 13.454 13.462 13.462 13.465 13A.65

24053.60c 1.555 1.556 1.556 1.556 1.556

24054.60c 0.394 0.395 0.395 0.395 0.395

25055.50c 1.692 1.693 1.693 1.693 1.693

26054.60c 3.314 3.316 3.316 3.317 3.317

26056.60c 53.428 53.460 53.460 53.472 53.472

26057.60c 1.245 1.246 1.246 1.246 1.246

26058.60c 0.169 0.169 0.169 0.169 0.169

28058.60c . .5.274 5.277 . 5.277 5.278 5.278

28060.60c 2.086 2.087 2.087 2.087 2.087

28061.60c O.092 0.092 0.092 0.092 0.092

28062.60c 0.296 0.297 0.297 0.297 0.297

28064.60c 0.078 0.078 0.078 0.078 0.078

l001.50c 1.720 1.715 1.715 1.714 1.714

5010.50c 5.8 15E-03 4.830E.03 4.447E-03 2.383E-03 2.383E-03

5011.56c 2.656E-02 2.206E-02 2.031E-02 1.089E-02 1.089E-02

8016.50c 13.650 13.611 13.613 13.605 13.605

Density (g/cc) l 3.2507 1 3.2488 [ 3.2488 3.2480 j 3.2480_



Waste Package Development * aeslan Analysis
Ttle: CRC Statepoint Reactivity Calculatios for Cycles t and 9 of Crystal River Uit 3
Document Identifier. BBAOOooooXo1717-020048 REVo00 Page 62 of 15

Table 73.2-19b Reactor Upper Core Grid Region Material Composition Above a
Fuel Assembly Containing a RCCA for Each CRC Statepoint Reactivity Clculation

Wt. % of ElementIsotope In Material Composition
MCNP ZAID Cycle 8 Cycle 9 | Cycle 9 | Cycle 9 Cycle 9________J 51S EFPD 0.0 EFPD 158.8 EFPD 219.0 EFPD 363.1 EFPD

6000.50c 0.068 0.068 0.068 1 0.068 0.068

7014.50c 0.085 0.085 0.085 0.085 0.085

14000.50c 0.635 0.634 0.635 0.635 0.635

15031.50c 0.038 0.038 0.038 0.038 0.038

16032.SOc 0.025 0.025 0.025 0.025 0.025

24050.60c 0.671 0.671 0.671 0.671 0.672

24052.60c 13.465 13.454 13.462 13.462 13.473

24053.60c 1.556 1.555 1.556 1.556 1.557

24054.60c 0.395 0.394 0.395 0.395 0.395

25055.50c 1.693 1.692 1.693 1.693 1.694

26054.60c 3.317 3.314 3.316 3.316 3.319

26056.60c 53.472 53.428 53.460 53.460 53.504

26057.60c 1.246 1.245 1.246 1.246 1.247

26058.60c 0.169 0.169 0.169 0.169 0.169

28058.60c 5.278 5.274 5.277 5.277 5.281

28060.60c 2.087 2.086 2.087 2.087 2.089

28061.60c 0.092 0.092 0092 0.092 0.092

28062.60c 0.297 0.296 0.297 0.297 0.297

28064.60c 0.078 0.078 0.078 0.078 0.078

1001.SOc 1.715 1.720 1.716 1.716 1.709

5010.SOc 1.860E-03 6.122E-03 4.336E-03 4.08SE-03 2.64SE.03

5011.56c 8A95E-03 2.796E-02 1.981E-02 1.866E-02 1.208E-02

8016.50c 13.608 13.649 13.613 13.614 13.S60

Density (g/cc) 13.2480 3.2507 3.2488 3.2488 [ 3.2461



Waste Packane Develooment Design Analysis
Title: CRC Staepoint Reactivlty Calculations for Cycles g and 9 of Crystal River Unit 3
Document Identfler. BBA0000001717.0200-00041 REV 00 Page 63 of 115

Table 73.2-20a Reactor Upper Core Grid Region Material Composition Above a
Fuel Assembly Containing an APSRA for Each CRC Statepoint Reactivity Calculation

Wt. % of Elementlisotope In Material Composition
MCNP ZAlD Cycle 8

0.0 EFPD
Cycle 8

97.6 EFPD
Cycle 8

1 139.8 EFPD
Cycle 8

404.0 EFPD
Cycle.8

409.6 EFPD
L~~ ~ ~ ~ __ ______ .L _______ _, _ _ _ _ _ _ _ _ _ __ _ _

6000.50c 0.064 0.064 0.064 0.064 0.064

7014.50c 0.080 0.080 0.080 0.080 0.080

14000.SOc 0.602 0.602 0.602 0.602 0.602

15031.SOc 0.036 0.036 0.036 0.036 0.036

16032.50c 0.024 0.024 0.024 0.024 0.024

24050.60c 0.636 0.637 0.637 0.637 0.637

24052.60c 12.758 12.767 12.767 12.771 12.771

24053.60c 1.474 1.475 1 A75 1.476 I1A76

24054.60c 0.374 0.374 0.374 0.374 0.374

25055.50c 1.604 1.606 1.606 1.606 1.606

26054.60c 3.143 3.145 3.145 3.146 3.146

26056.60c 50.664 50.703 50.703 50.718 50.718

26057.60c 1.181 1.182 1.182 1.182 1.182

26058.60c 0.160 0.160 0.160 0.160 0.160

28058.60c .5.001 5.005 5.005 5.006 5.006

28060.60c 1.978 1.979 1.979 1.980 1.980

28061.60c 0.087 0.087 0.087 0.087 0.087

28062.60c 0.281 0.281 0.281 0.281 0.281

28064.60c 0.074 0.074 0.074 0.074 0.074

1001.SOc 2.209 2.203 2.203 2.202 2.202

5010.50c 7.467E-03 6.204E-03 5.71 IE-03 3.061E-03 3.061E403

5011.56c 3.41AE-02 2.834E-02 2.609E-02 1.398E-02 1.398E-02

8016.50c 17.529 17.481 17.483 17A75 17.475

Density (g/cc) 2.7850 2.7829 2.7829 2.7820 2.7820



Waste Packaaa flevelo~ment Design Analysis
Titie: CRC Statepoins Reacdvity Calculations for Cycles B and 9 of Cr River Unk 3
Document Identifler: BBAOOOOO01717-200048 REV 00 Page 64 of 15

Table 7.3.2-20b, Reactor Upper Core Grid Region Material Composition Above a
Fuel Assembly Containing an APSRA for Each CRC Statepoint Reactivity Calculation

Wt. % of Element/Isotope in Material Composition
MCNP ZAID Cycle 8

515.5 EFPD
Cycle 9

0.0 EFPD
* Cycle 9
158.8 EFPD

Cycle 9
219.0 EFPD

Cvcle 9 .
363.1 EFPD

6000.50c 0.064 0.064 0.064 0.064 0.064

7014.50c 0.080 0.080 0.080 0.080 0.080

14000.50c 0.602 0.602 0.602 0.602 0.603

15031.50c 0.036 0.036 0.036 0.036 0.036

16032.SOc 0.024 0.024 0.024 0.024 0.024

24050.60c 0.637 0.636 0.637 0.637 0.637

24052.60c 12.771 12.758 12.767 12.767 12.781

24053.60c 1.476 IA74 1.475 1.475 1.477

24054.60c 0.374 0.374 0.374 0.374 0.375

25055.SOc 1.606 1.604 1.606 1.606 1.607

26054.60c 3.146 3.143 3.145 3.145 3.148

26056.60c 50.718 50.664 50.703 50.703 50.756

26057.60c 1.182 1.181 1.182 1.f82 1.183

26058.60c 0.160 0.160 0.160 0.160 0.160

28058.60c .5.006 5.001 5.005 5.005 5.010

28060.60c 1.980 1.978 1.979 1.979 1.981

28061.60c 0.087 0.087 0.087 0.087 0.087

28062.60c 0.281 0.281 0.281 0.281 0.282

28064.60c 0.074 0.074 0.074 0.074 0.074

1001.50c 2203 2.209 2.203 2.204 2.195

5010.50c 2.389E-03 7.861E-03 S.570E-03 5.247E-03 3.397E-03

5011.56c 1.091E-02 3.591E.02 2.544E-02 2.397E-02 1.552E-02

8016.50c 17.478 17.527 17A84 17.486 17.420

Density (g/cc) ! 2.7820 < 2.7850 L 2.7829 2.7829 2.7799
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Table 73.2-21a Reactor Upper Pad Region Material Composition Above a Fuel
Assembly Contining No Insertion Assembly for Each CRC Statepolnt Reactivity Calculation

Wt. % of Elementlisotope in Material Composition

MCNP ZAID Cycle 8 C Cycle 8 Cycle 8 Cyde 8 Cycle 8
.0.0 EFPD |97.6 E3FPD |F404.0 EPD 409.6 EFPD

6000.50c 0.067 0.067 0.067 0.067 0.067

7014.50c 0.084 0.084 0.084 0.084 0.084

14000.SOc 0.632 0.632 0.632 0.632 0.632

15031.50c 0.038 0.038 0.038 0.038 0.038

16032.50c 0.025 0.025 0.025 0.025 0.025

24050.60c 0.668 0.668 0.668 0.669 0.669

24052.60c 13.395 13.403 13.403 13.407 13A07

24053.60c 1.548 1.549 1.549 1.549 1.549

24054.60c 0.393 0.393 0.393 0.393 0.393

25055.50c 1.685 1.686 1.686 1.686 1.686

26054.60c 3.300 3.302 3.302 3.303 3.303

26056.60c 53.197 53.229 53.229 53.241 53.241

26057.60c 1.240 1.240 . 1.240 1.241 1.241

26058.60c 0.168 0.168 0.168 0.168 0.168

28058.60c 5.251 5.254 5.254 5.255 5.255

28060.60c 2.077 2.078 2.078 2.078 2.078

28061.60c 0.091 0.091 0.091 .0.091 0.091

28062.60c 0.295 0.295 0.295 0.295 0.295

28064.60c 0.077 0.077 0.077 0.077 Q077

1001.50c 1.761 1.756 1.756 1.755 1.755

5010.50c 5.953E-03 4.945E-03 4.553E-03 2.440E-03 2.440E-03

5011.56c 2.719E-02 2.259E-02 2.080E-02 1.I1SE-02 1. IISE-02

8016.SOc 13.975 13.935 13.937 13.929 13.929
. _3___________ 3.2030 3

Density (g/ee) j1 3.205-7 - 3.2038 3.2038 3 .2030 f 3.2030=
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Table 7.3.2-21b Reactor Upper Pad Region Material Composition Above a Fud
Assembly Containing No Insertion Assembly for Each CRC Statepoint Reactivty Calculationr WNt. % of Elementl/sotope in Material Composition

MCNP ZAID Cycle 8 Cycle 9 Cycle 9 | Cycle 9 | Cycle 9

515.5 EFPD 0.0 EFPD 158.8 EFPD 219.0 EFPD J 363.1 EFPD

6000.50c 0.067 0.067 0.067 0.067 0.067

7014.50c 0.084 0.084 0.084 0.084 0.084

14000.50c 0.632 0.632 0.632 0.632 0.633

1503 1.50c 0.038 0.038 0.038 0.038 0.038

16032.50c 0.025 0.025 0.025 0.025 0.025

24050.60c 0.669 0.668 0.668 0.668 0.669

24052.60c 13A07 13.395 13.403 13A03, 13A15S

24053.60c 1.549 1.548 1.549 1.549 1.550

24054.60c 0.393 0.393 0.393 0.393 0.393

25055.50c. .1.686 1.685 1.686 1.686 1.687

26054.60c 3.303 3.300 3.302 3.302 3.305

26056.60c 53.241 53.197 53.229 53.229 53.273

26057.60c 1.241 1.240 1.240 1.240 1.242

26058.60c 0.168 0.168 0.168 0.168 0.168

28058.60c *.5.255 5.251 5.254 5.254 5.259

28060.60cr 2.078 2.077 2.078 2.078 2.080

28061.60c 0.091 0.091 0.091 0.091 0.092

28062.60c 0.295 0.295 0.295 0.295 0.296

28064.60c 0.077 0.077 0.077 0.077 0.077

1001.50c 1.756 1.761 1.756 1.757 1.750

5010.50c 1.904E-03 6.268E-03 4.440E-03 4.183E-03 2.708E-03

501l.56c 8.697E-03 2.863E-02 2.028E-02 1.911E-02 I.237E-02

801 6.50c 13.932 13.974 13.938 13.939 13.883

Density (g/cc) 2057 3.2030 3.2038 r 3.2011
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Table 7312-22a Reactor Upper Pad Region Material Composition Above a Fuel
Assembly Containing a BPR.A for Each CRC Statepoint Reactivity Calculation

WtL % of Element/Isotope In Material Composition

MCNPZAID Cycle 8 Cycle | Cycle 8 |. ycle 8 ycle 8

0.0 EFPD 97.6 EFPD 139.8 EFPD 404.0 EFPD J 409.6 EFPD

6000.50c 0.069 0.069 0.069 0.069 0.069

7014.50c 0.086 0.086 0.086 0.086 . 0.086

14000.50c 0.644 0.644 0.644 0.644 0.644

15031.50c 0.039 0.039 0.039 0.039 0.039

16032.50c 0;026 0.026 0.026 0.026 0.026

24050.60c 0.681 0.681 0.681 0.681 0.681

24052.60c 13.649 13.655 13.655 13.658 13.658

24053.60c 1.577 1.578 1.578 1.578 1.578

24054.60c 0.400 0.400 0.400 0.400 OAOO

25055.50c 1.716 1.71.7 1.717 1.717 1.717

26054.60c 3.362 3.364 3.364 3.364 3.364

26056.60c 54.200 54.225 54.225 54.235 54.235

26057.60c 1.263 1.264 1.264 1.264 1.264

2605B.60c 0.171 0.171 0.171 0.171 0.171

28058.60c .5.350 5.352 5.352 5.353 5.353

28060.60c 2.116 2.117 2.117 2.117 2.117

28061.60c 0.093 0.093 0.093 0.093 0.093

28062.60c 0.301 0.301 0.301 0.301 0.301

28064.60c 0.079 0.079 0.079 0.079 0.079

t001.SOc 1.339 1.335 1.335 1.334 1.334

5010.SOc 4.526E-03 3.759E-03 3.461E-03 1.855E-03 1.855E-03

5011.56c 2.067E-02 1.717E-02 1.581E-02 8A72E.03 8.472E-03

8016.50c 10.627 10.595 10.597 10.590 10.590

40000.60c 2.158 2.159 2.159 2.160 2.160

50000.35c 0.031 0.031 0.031 0.031 0.031

Density (g/cc) 3.5812 3.5795 3.5795 3.5789 3.5789
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Table 7.32-22b Reactor Upper Pad Region Material Composition Above a Fuel

Assembly Containing a BPRA for Each CRC Statepoint Reactivity Calculation

wt .0 k/ a EemenvIsotope In Mvaterial CampuSRou
.

MCNP ZAID Cycle 8
515.5 EFPD

.Cycle 9
0.0 EFPD

Cycle9 Cycle 9 I Cycde 9
1S8.8 EFPD 1 219.0 EFPD I 363.1 EFPD

6000.50c 0.069 0.069 0.069 0.069 0.069

7014.50c 0.086 0.086 0.086 0.086 0.086

14000.50c 0.644 0.644 0.644 0.644 0.644

15031.50c 0.039 0.039 0.039 0.039 0.039

16032.50c 0.026 0.026 0.026 0.026 0.026

24050.60c 0.681 0.681 0.681 0.681 0.681

24052.60c 13.658 13.649 13.655 13.655 13.664

24053.60c 1.578 1.577 1.578 1.578 1.579

24054.60c 0.400 0.400 0.400 0.400 0.401

25055.SOc 1.717 1.716 1.717 1.717 1.718

26054.60c 3.364 3.362 3.364 3.364 3.366

26056.60c 54.235 54.200 54.225 54.225 54.259

26057.60c 1.264 1.263 1.264 1.264 1.264

26058.60c 0.171 0.171 0.171 0.171 0.172

28058.60c - .5.353 5.350 5.352 5.352 5.355

28060.60c 2.117 2.116 2.117 2.117 2.118

28061.60c 0.093 0.093 0.093 0.093 0.093

28062.60c 0.301 0.301 0.301 0.301 0.301

28064.60c 0.079 0.079 0.079 0.079 0.079

1001.50c 1.335 1.339 1.335 1.335 1.330

5010.50c 1.447E-03 4.765E-03 3.37SE-03 3.180E-03 2.058E-03

5011.56c 6.61 IE-03 2.177E-02 1.542E.02 1.452E-02 9.400E-03

8016.50c 10.592 10.626 10.597 10.598 10.554

40000.60c 2.160 2.158 2.159 2.159 2.161

50000.35c 0.031 0.031 0.031 0.031 0.031

Density (g/cc) 3.5789 1 3.5812 [ 3.5795 3.5795 3.5772
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Table 7.3.2-23a Reactor Upper Pad Region Material Composition Above a Fuel
Assembly Containing a RCCA for Each CRC Statepoint Reactivity Calculation

Wt. % of Element/Isotope in Material Composition
MCNP ZAID Cycle 8 Cycle 8 Cycle 8 1 Cycle 8 .Cycle 8

0.0 EFPD 97.6 EFPD 139.8 EFPD 404.0 EF1PD 409.6 EIFPD

6000.50c 0.069 0.069 0.069 0.069 0.069

7014.50c 0.086 0.086 0.086 0.086 0.086

14000.SOc 0.645 0.646 0.646 0.646 0.646

1503 1.SOc 0.039 0.039 0.039 0.039 0.039

16032.50c 0.026 0.026 0.026 0.026 0.026

24050.60c 0.682 0.683 0.683 0.683 0.683

24052.60c 13.684 13.691 13.691 13.694 13.694

24053.60c 1.581 1.582 1.582 1.583 1.583

24054.60c 0.401 0.401 OA01 0.401 0.401

25055.50c 1.721 1.722 1.722 1.722 1.722

26054.60c 3.371 3.373 3.373 3.373 3.373

26056.60c 54.343 54.372 54.372 54.384 54.384

26057.60c 1.266 1.267 1.267 1.267 1.267

26058.60c 0.172 0.172 0.172 0.172 0.172

28058.60c 5 5.364 5.367 5.367 5.368 5.368

28060.60c 2.121 2.122 2.122 2.123 2.123

28061.60c 0.093 0.093 0.093 0.093 0.093

28062.60c 0.302. 0.302 0.302 0.302 0.302

28064.60c 0.079 0.079 0.079 0.079 0.079

1001.50c 1.558 1.554 1.554 1.5S3 1.553

5010.50c 5.268E-03 4.376E-03 4.028E-03 2.159E-03 2.159E-03

5011.56c 2.406E-02 l.999E-02 1.840E-02 9.862E-03 9.862E-03

8016.50c 12.367 12.330 12.332 12.325 12.32S

Density (g/cc) 3A411 3.4393 1 3.4393 3A385 3A385
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Table 7.3.2-23b Reactor Upper Pad Region Material Composition Above a Fuel
Assembly Containing a RCCA for Each CRC Statepoint Reactivity Calculation

Wt. % of Elementllsotope in Material Composition
.

.
.

MCNP ZAID Cycle 8
515.5 EFPD

Cycle 9
0.0 EFPD

Cycle 9
158.8 EFFID

Cycle 9
219.0 EFPD

ICycle ?
I 363.1 EFPD

6000.50c 0.069 0.069 0.069 0.069 0.069

7014.50c 0.086 0.086 0.086 0.086 0.086

14000.50c 0.646 0.645 0.646 0.646 0.646

15031.50c 0.039 0.039 0.039 0.039 0.039

16032.50c 0.026 0.026 0.026 0.026 0.026

24050.60c 0.683 0.682 0.683 0.683 0.683

24052.60c 13.694 13.684 13.691 13.691 13.701

24053.60c 1.583 1.l81 1.582 1.582 1.583

24054.60c 0.401 0.401 0.401 0.401 0.402

25055.50c 1.722 1.721 1.722 1.722 1.723

26054.60c 3.373 3.371 3.373 3.373 3.375

26056.60c 54.384 54.343 54;372 54.372 54.412

26057.60c 1.267 1.266 1.267 1.267 1.268

26058.60c 0.172 0.172 0.172 0.172 0.172

28058.60c 5.368 5.364 5.367 5.367 5.371

28060.60c 2.123 2.121 2.122 2.122 2.124

28061.60c 0.093 0.093 0.093 0.093 0.093

28062.60c 0.302 0.302 0.302 0.302 0.302

28064.60c 0.079 0.079 0.079 0.079 0.079

00l.SOc 1.553 1.558 1.554 1.554 1.548

5010.50c 1.685E-03 5.546E-03 3.928E-03 3.701E-03 2.396E-03

5011.56c 7.696E-03 2.534E-02 1.795E-02 1.691E-02 1.094E-02

8016.50c 12.327 12.365 12.332 12.334 12.283

Density (g/cc) 3.4385 3.4411_ 3.4393 3.4393 3367
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Table 73.2-24a Reactor Upper Pad Region Material Composition Above a Fuel
Assembly Containing an APSRA for Each CRC Statepoint Reactivity Calculation

Wt % of ElementlIsotope In Material Composition

MCNP ZAID Cycle 8 | Cyde 8 | Cycle 8 Cycle 8 Cycle 8
0.0 EFPD |_97.6 EFPD 139.8 EFPD I 404.0 EFPD |_409.6 EFPD

6000.SOc 0.069 0.069 0.069 0.069 0.069

7014.50c 0.086 0.086 0.086 0.086 0.086

14000.50c 0.645 0.646 0.646 0.646 0.646

15031.50c 0.039 0.039 0.039 0.039 0.039

16032.50c 0.026 0.026 0.026 0.026 0.026

24050.60c 0.682 0.683 0.683 0.683 0.683

24052.60c 13.684 13.691 13.691 13.694 13.694

24053.60c 1.581 1.582 1.582 1.583 1.583

24054.60c 0.401 0.401 0.401 0.401 0.401

2505S.50c 1.721 1.722 1.722 1.722 1.722

26054.60c 3.371 3.373 3.373 3.373 3.373

26056.60c 54.343 54.372 54.372 54.384 54.384

26057.60c 1.266 1.267 . 1.267 1.267 1.267

26058.60c 0.172 0.172 0.172 0.172 0.172

28058.60c .5.364 5.367 5.367 5.368 5.368

28060.60c 2.121 2.122 2.122 2.123 2.123

28061.60c 0.093 0.093 0.093 0.093 0.093

28062.60c 0.302 0.302 0.302 0.302 0.302

28064.60c 0.079 0.079 0.079 0.079

1001.50c 1.558 1.554 1.554 1.553 1.553

5010.50c 5.26BEiO3 4.376E-03 4.028E-03 2.1S9E-03 2.159E-03

5011.56c 2.406E-02 1.999E-02 1.840E-02 9.862E-03 9.862E-03

8016.SOc 12.367 12.330 12.332 12.325 12.32S

Density (g/ec) 3.4411 3A393 3.4393 3.4385 3.4385
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Table 7.3.2-24b Reactor Upper Pad Region Material Composition Above a Fuel
Assembly Containing an APSRA for Each CRC Statepoint Reactivity Calculation

Wt. % of Element/Isotope In Material Composition
MCNP ZAID Cycle 8 Cycle 9 Cycle 9 Cycle 9 . Cycle 9

515.5 EFPD 0.0 EFPD | 158.8 EFPD 219.0 EFPD| 363.1 EFPD

6000.SOc 0.069 0.069 0.069 0.069 0.069

7014.50c 0.086 0.086 0.086 0.086 0.086

14000.SOc 0.646 0.645 0.646 0.646 0.646

15031.50c 0.039 0.039 0.039 0.039 0.039

16032.50c 0.026 0.026 0.026 0.026 0.026

24050.60c 0.683 0.682 0.683 0.683 0.683

24052.60c 13.694 13.684 13.691 13.691 13.701

24053.60c 1.583 1.581 1.582 1.582 1.583

24054.60c 0.401 0.401 0.401 0.401 OA02

25055.50c 1.722 1.721 1.722 1.722 1.723

26054.60c 3.373 3.371 3.373 3.373 3.375

26056.60c 54.384 54.343 54.372 54.372 54A412

26057.60c 1.267 1.266 1.267 1.267 1.268

26058.60c 0.172 0.172 0.172 0.172 0.172

28058.60c .5.368 5.364 5.367 5.367 5.371

28060.60c 2.123 2.121 2.122 2.122 2.124

28061.60c 0.093 0.093 0.093 0.093 0.093

28062.60c 0.302 0.302 0.302 0.302 0.302

28064.60c 0.079 0.079 0.079 - 0.079 0.079

1001.SOc 1.553 1.558 1.554 1.554 1.548

5010.50c 1.68SE-03 5.546E-03 3.928E-03 3.701E-03 2.396E-03

501 1.56c 7.696E-03 2.534E-02 1.795E-02 1.691E-02 1.094E-02

8016.SOc 12.327 12.365 12.332 12.334 12.283

Dcnsity (gfcc) 3.4385 [ 3A4411 [ 3A4393 [ 3.4393 3.4367
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Table 7.3.1-25 Lower Reactor Region Material Volume Fractions

Lower Reactor Region Borated Waterm~cionLower eactorRe~jODType 304 Stainless Stede I Boratet Water

Lower Core Pad 0.2848 0.7152

| Lowcr Core Grid 0.2400 0.7600

Region Between Lower Core 0O0300 0.9700
Grid and Reactor Vessel Plate .

Table 7.3.2-26a Reactor Lower Pad Material
Composition for Each CRC Statepoint Reactivity Calculation

Wt. % of Element/Isotope in Material Composition
MCNP ZAID Cycle 8 | ye 8 Cycle 8 Cycle 8 | Cycle 8

0.0 EFPD 97.6 EFPD 139.8 EFPD 404.0 EFPD |_409.6 EFPD

6000.50c 0.064 0.064 0.064 0.064 0.064

7014.50c 0.080 0.080 0.080 0.080 0.080

14000.50c 0.603 0.603 0.603 0.603 0.603

15031.50c 0.036 0.036 0.036 0.036 0.036

16032.50c 0.024 0.024 0.024 0.024 0.024

24050.60c 0.637 0.638 0.638 0.638 0.638

24052.60c 12.782 12.792 12.792 12.796 12.796

24Q53.60c '1.477 1.478 1.478 1.479 1.479

24054.60c 0.375 0.375 0.375 0.375 0.375

25055.50c 1.608 1.609 1.609 1.609 1.609

26054.60c 3.149 3.151 3.151 3.152 3.152

26056.60c 50.763 50.801 50.801 50.816 50.816

26057.60c 1.183 1.184 1.184 1.184 1.184

26058.60c 0.160 0.161 0.161 0.161 0.161

28058.60c 5.011 5.014 5.014 5.016 5.016

28060.60c 1.982 1.983 1.983 1.984 1.984

28061.60c 0.087 0.087 0.087 0.087 0.087

28062.60c 0.282 0.282 0.282 0.282 0.282

28064.60c 0.074 0.074 0.074 0.074 0.074

1001.50c 2.192 2.186 2.186 2.185 2.185
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Wt. % of Element/Isotope In Material Composition

MCNP ZAID Cycle 8 ycle 8 C e 8ycle Cycle 8

_________ .0 FPD 97.6 EFPD 139.8 EFPD j404.0 EFPD 409.6 EF`PD

5010.50c 7A08E-03 CSE503 S.666E.03 3.037E-03 3.037E-03

5011.56c 3.384E-02 2.812E-02 2.588E-02 1.387E-02 1.387E-02

8016.50c 17.391 17.343 17.346 17.337 17.337

Density (glcc) 2.7992 2.7971 2.7971 2.7

Table 7.3.2-26b Reactor Lower Pad Material
Composition for Each CRC Statepoint Reactivity Calculation

%t 1/ of Element/Isotope in Material Composition

MCNP ZAID Cyle 8 Cycle 9 Cycle 9 Cycle 9 Cycle 9
515.5 EFPD 0.0 EFPD 158.8 EFPD 219.0 EFPD 363.1 EFPD

6000.50c 0.064 0.064 . 0.064 0.064 0.064

7014.SOc 0.080 0.080 0.080 0.080 081

14000.50c 0.603 0.603 0.603 0.603 0.604

1503 1.50c 0.036 0.036 0.036 0.036 0.036

16032.50c 0.024 0.024 0.024 0.024 0.024

24050.60c 0.638 0.637 0.638 0.638 0.639

24052.60c 12.796 12.782 12.792 12.792 12.F05

24053.60c 1.479 1.477 1.478 1.478 IA480

24054.60c 0.375 0.375 0.375 0.375 0.375

25055.SOc 1.609 1.608 1.609 1.609 - 610

26054.60c 3.152 3.149 3.151 3.151 3.154

26056.60c 50.816 50.763 50.801 50.801 50.854

26057.60c 1.184 1.183 1.184 1.184 1.185

26058.60c 0.161 0.160 0.161 0.161 0.161

28058.60c 5.016 5.011 5.014 5.014 5.020

28060.60c 1.984 1.982 1.983 1.983 1.985

28061.60c 0.087 0.087 0.087 0.087 0.087

28062.60c 0.282 0.282 0.282 0.282 0.282

28064.60c 0.074 0.074 0.074 0.074 0.074

1001.50c 2.185 2.191 2.186 2.186 2.178
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Wt % of Element/Isotope in Material Composition
MCNP ZAID Cycle 8 Cycle 9 Cycle 9 1 Cycle 9 Cycle 9
___________j 515.5 EFPD |_0.0 EFPD_| 158.8 EFPD 219.0 EFPD 363.1 EFPD

5O10.50c 2.370E-03 1_7.799E-03 5.526E-03 5.206E-03 3.371E-03

5011.56c 1.083E-02 3.563E-02 2.524E-02 2.378E-02 I.540E.02

8016.50c 17.341 17.389 17.346 17.348 17.283
Dnsity (gfcc) I 2.7963 2.7992 J 2.7971 [ 2.7971 2.7942.

Table 7.3.2-27a Reactor Lower Core Grid Material
Composition for Each CRC Statepoint Reactivity Calculation

Wt. % of Element/Isotope In Material Composition
MCNP ZAID Cycle 8 | Cycle 8 | Cycle 8 | Cycle 1 Cycle 8

0.0 EFPD 97.6 EFPD 139.8 EFPD 404.0 EFPD 409.6 EFPD

6000.SOc 0.061 0.061 0.061 0.061 0.061

7014.50c 0.076 0.077 0.077 0.077 0.077

14000.50c 0.573 0.574 0.574 0.574 0.574

15031.50c 0.034 0.034 0.034 0.034 0.034

16032.SOc 0.023 0.023 0.023 0.023 0.023

24050.60c 0.606 0.607 0.607 0.607 0.607

24052.60c 12.160 12.171 12.171 12.175 12.175

24053.60c 1.405 IA06 1.406 IA07 1.407

24054.60c 0.356 0.357 0.357 0.357 0.357

25055.50c 1.529 1.531 1.531 1.531 1.531

26054.60c 2.995 2.998 2.998 2.999 2.999

26056.60c 48.289 48.333 48.333 48.3S0 48.350

26057.60c 1.125 1.126 1.126 1.127 1.127

26058.60c 0.153 0.153 0.153 0.153 0.153

28058.60c 4.767 4.771 4.771 4.773 4.773

28060.60c 1.885 1.887 1.887 1.887 1.887

28061.60c 0.083 0.083 0.083 0.083 0.083

28062.60c 0.268 0.268 0.268 0.268 0.268

28064.60c 0.070 0.070 0.070 0.070 0.070

1001.SOc 2.629 2.622 2.622 2.621 2.621
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Wt. % of Element/Isotope in Material Composition
MCNP ZAID Cycle 8 1 Cycle 8 1 Cycle 8* Cycle 8 1 Cycle 8

0.0 EFPD 97.6 EPD 139.8 EFPD j 404.0 EFPD j 409.6 EFPD
5010.50c 8.6E-03 7.384E-03 6.79SE-03 3.644E-03 3.644E-03

5011.56c 4.059E-02 3.373E.02 3.105E-02. 1.664E-02 _ 1.664E-02

8016.50c 20.861 1 20.808 j 20.810 20.802 20.802
Density (gIcc) 2.4797 2A775 2.4775 2.4766 | 2.4766

Table 7.3.2-24b Reactor Lower Core Grid Material
Composition for Each CRC Statepoint Reactivity Calculation

Wt % of ElementIlsotope in Material Composition
MCNP ZAJI)D f e8 Cycle9 Cycle9 Cycle 9 Cycle9

515.5 EwPD 0.0 EFPD 158.8 EFPD 219.0 EFPD 363.1 EFPD

6000.SOc 0.061 0.061 0.061 0.061 0.061

7014.50c 0.077 0.076 0.077 0.077 0.077

14000.50c 0.574 0.573 0.574 0.574 0.575

15031.50c 0.034 0.034 0.034 0.034 0.034

16032.50c 0.023 0.023 0.023 0.023 0.023

24050.60c 0.607 0.606 .0.607 0.607 0.608

24052.60c 12.175 12.160 12.171 12.171 12.186

24053.60c 1.407 1.405 1.406 IA06 1.408

24054.60c 0.357 0.356 0.357 0.357 0.357

25055.SOc 1.531 1.529 1.531 1.531 1.533

26054.60c 2.999 2.995 2.998 2.998 3.002

26056.60c 48.350 48.289 48.333 48.333 . 48.393

26057.60c 1.127 1.125 1.126 1.126 1.128

26058.60c 0.153 0.153 0.153 0.153 0.153

28058.60c 4.773 4.767 4.771 4.771 4.777

28060.60c 1.887 1.885 1.887 1.887 1.g89

28061.60c 0.083 0.083 0.083 0.083 0.083

28062.60c 0.268 0.268 0.268 0.268 0.269

28064.60c 0.070 0.070 0.070 0.070 0.070

1001.50c 2.622 2.629 2.623 2.623 2.63
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Wt. %Me of Element/Isotope in Material Composition

MCNP ZAID Cycle 8 Cycle 9 Cycle 9 Cycle 9 Cycle 9
515.5 EFPD | 0.0 EFPD 158.8 EFPD 219.0 EFPD 363.1 EFPD

5010.SOc 2.843E-03 9.356E-03 6.629E-03 6.246E-03 . 4.045E.03

501 1.56c 1.299E-02 4.274E-02 3.028E-02 2_853E-02 1.848E-02

8016.SOc 20.'06 20.859 20.811 20.813 20.739

Density (: 2.4766 2.4797 2.4775 S 2.775 2.4744

Table 7.3.2-28a Material Composition for. Region Between Reactor Lower
Core Grid and Reactor Vessel Plate for Each CRC Statepoint Reactivity Calculation

Wt. % of Element/Isotope In Material Composition

MCNP ZAID Cycle 8 CCcle Cycle 8 C
0.0 EFPD 97.6 EFPD 139.8 EFPD 404.0 EFPD 409.6 EFPD

6000.50c 0.019 0.019 0.019 0.019 0.019

7014.50c 0.024 0.024 0.024 0.024 0.024

14000.50c 0.181 0.182 0.182 0.182 0.182

15031.50c 0.011 0.011 0.011 0.011 0.011

16032.SOc 0.007 0.007 0.007 0.007 0.007

24050.60c 0.191 0.192 0.192 0.192 0.192

24052.60c 3.838 3.849 3.849 3.854 3.854

24053.60c 0.444 0.445 0.445 0.445 0.445

24054.60c 0.112 0.113 -0.113 0.113 0.113

25055.50c 0.483 0.484 0.484 OA85 0.485

26054.60c 0.945 0.948 0.948 0.949 0.949

26056.60c 15.242 15.287 15.287 15.304 15.304

26057.60c 0.355 0.356 0.356 0.357 0.357

26058.60c 0.048 0.048 0.048 0.048 0.048

28058.60c 1.505 1.509 1.509 1.511 1.511

28060.60c 0.595 0.597 0.597 0.597 0.597

28061.60c 0.026 0.026 0.026 0.026 0.026

28062.60c 0.085 0.085 0.085 0.085 0.085

28064.60c 0.022 0.022 0.022 0.022 0.022

1001.50c 8.473 8.468 8.469 8.472 8.472
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WS % of Element/isotope in Material Copipositlon

MCNP ZAID C e8 Cycle 8 Cycle 8 | Cycle 8 Cycle 8
________. 0.0 EFPD 97.6 EF-PD 139.8 EFPD 404.0 EFPD j4096EP

5010.S0c T2.86E-02 |2.38SE-02 . 2.19SE-02 1. 178E402 1.178E402

501I.S6c 1.30SE-O1 1.089E-01 1.003E-01 5.379E402 .379E-02

8016.SOc 67.234 67.195 67.204 67.230 _ 67.230

Density (g/cc) J~0.9820 j 0.9792 0.9792 0.9780 r 0.98

Table 7.3.2-28b Material Composition for Region Between Reactor Lower
Core Grid and Reactor Vessel Plate for Each CRC Statepoint Reactivity Calculation

Wt. % of Elementflsotope in Material Composition

MCNP ZAID Cycle 8 | Cycle 9 Cycle 9 Cycle 9 | Cycle 9

_515.5 EFPDj 0.0 EFPD 1 EFD | 219.0 EFPD | 363.1 EFPD

6000.50c 0.019 0.019 0.019 0.019 0.019

7014.SOc 0.024 0.024 0.024 0.024 0.024

14000.50c 0.182 0.181 0.182 0.182 0.182

15031.50c 0.011 0.011 0.011 0.011 0.011

16032.50c 0.007 0.007 0.007 0.007 0.007

24050.60c 0.192 0.191 0.192 0.192 0.193

24052.60c 3.854 3.838 3.849 3.849 3.865

24053.60c 0.445 0.444 0.445 0.445 0.447

24054.60c 0.113 0.112 0.113 0.113 0.113

25055.SOc 0.485 0.483 0.484 0.484 0.486

26054.60c 0.949 0.945 0.948 0.948 0.952

26056.60c 15.304 15.242 15.287 IS.287 15.349

26057.60c 0.357 0.355 0.356 0.356 0.3S8

26058.60c 0.048 0.048 0.048 0.048 0.049

28058.60c 1.511 1.505 1.509 1.509 1.515

28060.60c 0.597 0595 0.597 0.597 0.599

28061.60c 0.026 0.026 0.026 0.026 0.026

28062.60c 0.085 0.085 0.085 0.085 0.085

28064.60c 0.022 0.022 0.022 0.022 0.022

1001.50c 8.474 8.472 8A69 8.470 A8A64
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. WL % ofElementllsotope In Material Composition

MCNP ZAID Cycle 8 Cycle 9 Cycle 9 1 Cycle 9 Cylde 9
515.5 EFPD 0.0 EFPD 158.8 EFPD 219.0 EFPD 363.1 EFPD

5010.50c 9.189E-03 3.01SE-02 2.141E-02 2.017E-02 1.310E1-02

501 156c 4.198E-02 1.377E-01 9.780E-02 9.214E-02 5.983E-02

8016.50c 67.243 67.226 67.207 67.213 67.161

Density (g/cc) 0.9780 0.9820 1 0.9792 0.9792 0.9752

73.3 Fuel Assembly Materials

The fuel assembly materials listing in this section refer to the upper and lower end-fitting materials and
the spacer grid materials. The upper and lower end-fittings of the fuel assemblies contain amounts of
SS304, Inconel, Zircaloy-4, and borated moderator. The relative volume fractions of these materials in
the upper end-fitting depend on whether or not the fuel assembly contains an insertion assembly. Table
7.3.3-1 contains the upper end-fitting component volume fractions for the fuel assemblies that contain no
insertion assembly, a BPRA, a RCCA, and an APSRA. Tables 7.3.2-1, -7,4, and -2 contain the
material composition for SS304, Inconel, Zircaloy-4, and borated moderator at each CRC statepoint.
Tables 7.3.3-2, -3, -4, and -5 present the fuel assembly upper end-finting homogenized compositions for
assemblies containing no insertion assembly, a BPRA, a RCCA, and an APSRA, respectively. The fuel
assembly lower end-fitning component material volume fractions are presented in Table 7.3.3-6. The
fuel assembly lower end-fitting composition is the same for every fuel assembly design regardless of the
presence of an Insertion assembly. Table 7.3.3-7 presents the homogenized composition for the fuel
assembly lower end-,Jiting. The fuel assembly intermediate spacer grid material is Inconel. For each
spacer grid (excluding the bottom grid), the material volume of the spacer grid is homogenized with the
borated moderator and distributed uniformly through the fuel assembly (between rods and out to the
assembly pitch boundary) over the explicit height of the spacer grid. The top spacer grid is always
Inconel and is larger (has more volume) than the intermediate spacer grids. The Inconel volume fraction
in the top spacer grid homogenized composition is modeled as 0.05260. Table 7.3.3-8 presents the
homogenized composition for the top Inconel spacer grid. The Inconel material composition is
presented in Table 7.3.2-7. The Inconel volume fraction in each intermediate spacer grid homogenized
composition is modeled as 0.09071. Table 7.3.3-9 presents the homogenized composition for the
intermediate Inconel spacer grids. The Zircaloy-4 material composition is presented in Table 7.3.2-8.
The Zircaloy-4 volume fraction in each intermediate spacer grid homogenized composition is modeled
as 0.09649. Table 7.3.3-10 presents the homogenized composition for the intermediate Zircaloy4
spacer grids. The lower spacer grid in each fuel assembly design is always Inconel. The material
volume of the lower spacer grid is homogenized with the lower end-fitting and borated moderator in the
MCNP 4A models.
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Tabie 7.33-1 Fuel Assembly Upper End-Fitting Material Volume Fractions

-_ Material Vdl me Fractions

Type of Insertion Assembly Type 304 .
Present in Fuel Assembly Stainless ate Inconel ZirJoy4

None 0.2756 0.6722 0.0441 O.rOy1

BPRA 0.2874 0.6593 0.0450 0.0083

RCCA 0.2981 0.6497 0.0441 0.0081

APSRA 0.2960 0.65 18 0.0441 0.008

Table 7.3.3-2a Upper End-Fitting Material Composition for a Fuel Assembly
Containing No Insertion Assembly for Eacb CRC Statepoint Reactivity Calculation

Wt. % of Element/Isotope in Material Composition

MCNP ZAD C Cycle 8 | Cycle 8 Cycle 8 1 Cycle
(0.0 EFPD 97.6 EFPD | 139.8 EFPD 404.0 EFPD 409.6 EFPD

6000.SOc 0.065 0.065 0.065 0.065 0.065

7014.50c 0.070 0.070 0.070 0.070 0.070

14000.50c 0.566 0.566 0.566 0.567 0.567

15031.SOc 0.033 0.033 0.033 0.033 0.033

16032.50c 0.023 0.023 0.023 0.023 0.023

24050.60c * 0.648 0.648 0.648 0.648 0.648

24052.60c 12.991 12.999 12.999 13.002 13.002

24053.60c 1.501 1.502 1.502 1.503 1.503

24054.60c 0.381 0.381 0.381 0.381 0.381

25055.SOc 1.442 1.443 1.443 1.443 1.443

26054.60c 2.856 2.858 2.858 2.859 2.859

26056.60c- 46.043 46.072 46.072 46.084 46.084

26057.60c 1.073 1.074 1.074 1.074 1.074

26058.60c 0.146 0.146 0.146 0.146 0.146

28058.60c 8.479 8.485 8.485 8.487 8.487

28060.60c 3.353 3.355 3.355 3.356 3.356

28061.60c 0.148 0.148 0.148 0.148 0.148

28062.60c 0.477 0.477 OA77 0.477 0.477
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1 WWt. % of Element/Isotope in Material Composition
MCNP ZAID Cycle 8 | Cycle 8 Cycle 8 Cycle 8 | Cycle 8

0.0 EFPD 97.6 EFPD 139.8 EFPD 404.0 EFPD j 409.6 EFPD

28064.60c 0.125 0.125 0.125 0.125 0.125

l001.SOc 1.8S5 1.850 1.850 1.849 1.849

5010.50c 6.397E-03 5.335E-03 4.922E-03 2.696E-03 2.696E-03

501 l.56c 2.922E-02 2.437E-02 2.248E-02 1.231E-02 1.23 1E-02

8016.50c 14.724 14.682 14.684 14.677 14.677

13027.50c 0.058 0.058 0.058 0.058 0.058

22000.50c 0.105 0.105 0.105 0.10S 0.10S

27059.50c 0.116 0.116 0.116 0.116 0.116

29063.60c 0.024 0.024 0.024 0.024 0.024

29065.60c 0.011 0.011 0.011 0.011 0.011

41093.50c 0.298 0.298 0.298 0.298 0.298

42000.50c 0.354 0.355 0.355 0.35S 0.3S5

73181.50c 0.298 0.298 0.298 0.298 0.298

40000.60c 1.679 1.680 1.680 1.680 1.680

50000.35c 0.024 0.024 0.024 0.024 0.024

Density (g/cc) 3.1078 I 3.1059 3.1059 3.1051 | 3.1051

Table 7.3.3-2b Upper End-Fitting Material Composition for a Fuel Assembly
Containing No Insertion Assembly for Each CRC Statepoint Reactivity Calculation

Wt. % of Element/Isotope In Material Composition

MCNP ZAID Cycle 8 Cycle 9 | Cycle 9 C ec9e | Cycle 9
51SS _EFPD I 0.0 EFPD 158.8 E FD 219.0 EFPD 363.1 EFPD

6000.50c 0.065 0.065 0.065 0.065 0.065

7014.50c 0.070 0.070 0.070 0.070 0.070

14000.SOc 0.567 0.566 0.566 0.566 0.567

15031.SOc 0.033 0.033 0.033 0.033 0.033

16032.SOc 0.023 0.023 0.023 O.023 0.023

24050.60c 0.648 0.648 0.648 0.648 0.649

2i452.60c 13.002 12.991 12.999 12.999 13.011

24053.60c 1.503 1.501 1.502 1.502 1.504
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Wt. % of Element/Isotope in Mtera Composition

MCNP ZAID Cycle 8 Cycle 9 1 Cycle 9 Cycle 9 Cycle 9

245460 J515.5 EFPD I -______515.5EFPD 0.0 EFPD 158.8 EFPD 219.0 EFPD 363.1 EFPD
_4054.60c 0.381 0.381 0.381 0.381 0.381

25055.50c 1.443 1.442 1.443 1.443 1.444

26054.60c 2.859 2.856 2.858 2.8S8 2.860

26056.60c 46.084 46.043 46.072 46.072 46.113

26057.60c 1.074 1.073 1.074 1.074 1.075

26058.60c 0.146 0.146 0.146 0.146 0.146

28058.60c 8.487 8.479 8.485 8.485 8.492

28060.60c 3.356 3.353 3.355 3.355 3.358

28061.60c 0.148 0.148 0.148 0.148 0.148

28062.60c 0.477 0.477 OA77 OA77 0.477

28064.60c 0.125 0.125 0.125 0.125 0.125

1001.SOc 1.850 1.855 1.850 1.850 1.&43

5010.50c 2.131 E03 6.728E-03 4.803E-03 4.532E-03 2.978E-03

501 1.56c 9.735E-03 3.073E-02 2.194E-02 2.070E-02 1.360E-02

8016.50c 14.679 14.723 14.685 14.686 14.629

13027.50c 0.058 0.058 0.058 0.058 0.058

22000.50c 0.10S 0.105 0.105 O.1OS 0.105

27059.50c 0.116 0.116 0.116 0.116 0.116

29063.60c 0.024 0.024 0.024 0.024 0.024

29065.60c 0.011 0.011 0.011 0.011 0.011

41093.50c 0.298 0.298 0.298 0.298 0.298

42000.50c 0.355 0.354 0.355 0.355 0.355

7318 1.50c 0.298 0.298 0.298 0.298 0.298

40000.60c 1.680 1.679 1.680 1.680 1.681

50000.35c 0.024 0.024 0.024 0.024 0.024

Density(g/cc) 3.1051 ( 3.1078 1 3.1059 3.1059 3.1031
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Table 7.3-3 3a Upper End-Fitting Material Composition for a Fuel
Assembly Containing a BPRA for Each CRC Statepoint Reactivity Calculation

Wt. %Me Of ElementlIsotope tn Material Composition
MCNP ZAID Cycle 8 | Cycle 8 | Cycle 8 | Cycle 8 Cycle 8

0.0 EFPD 97.6 EFPD 139.8 EFPD | 404.0 EFPD 409.6EFPI)

6000.50c 0.066 0.066 0.066 0.066 0.066

7014.50c 0.071 0.071 0.071 0.071 0.071

14000.50c 0.572 0.573 0.573 0.573 0.573

15031.50c 0.034 0.034 0.034 0.034 0.034

16032.SOc 0.023 0.023 0.023 0.023 0.023

24050.60c 0.654 0.654 0.654 0.655 0.655

24052.60c 13.117 13.125 13.125 13.128 13.128

24053.60c 1.516 1.517 1.517 1.517 1.517

24054.60c 0.384 0.385 0.385 0.38S 0.385

25055.50c 1.459 1.460 1.460 1.461 1.461

26054.60c 2.890 2.892 2.892 2.893 2.893

26056.60c 46.594 46.623 46.623 46.634 46.634

26057.60c 1.086 1.087 . 1.087 1.087 1.087

26058.60c 0.147 0.147 0.147 0.147 0.147

28058.60c .84A99 8.5Q4 8.504 8.506 8.506

28060.60c 3.361 3.363 3.363 3.364 3.364

28061.60c 0.148 0.148 0.148 0.148 0.148

28062.60c 0.478 0.478 0.478 0.478 0.478

28064.60c 0.125 0.125 0.125 0.125 0.125

1001.SOc 1.767 1.762 1.763 1.762 1.762

5010.50c 6.098E-03 5.087E-03 4.693E-03 2.573E-03 2.573E-03

5011.56c 2.786E-02 2.324E-02 2.144E-02 1.175E.02 1.175E-02

8016.SOc 14.026 13.986 13.988 13.981 13.981

13027.50c 0.058 0.058 0.058 0.058 0.058

22000.50c 0.104 0.104 0.104 0.104 0.104

27059.50c 0.115 0.115 . 0.115 0.115 0.11

29063.60c 0.024 0.024 0.024 0.024 0.024
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Wt'% of Element/Isotope in Material Composition

MCNP ZAID Cycle 8 Cycle 8 Cycle 8 cycle 8 Cycle 8
0.0 EFPD 97,6 EFPD 139.8 EFPD 404.0 EFPD 409.6 EFPD

29065.60c 0.011 0.011 0.011 0.011- 0.011

41093.50c 0.295 0.295 0.295 0.295 0.295

42000.50c 0.351 0.352 0.352 0.352 0.352

73 1 8 1.50c 0.295 0.29S 0.295 0.295 0.29S

40000.60c 1.671 1.672 1.672 I.672 1.672

50000.35c 0.024 0.024 0.024 0.024 0.024

Density (g/cc) 3.1998 3.1979 [ 3.1979 [ 3.1971 I371

Table 73.3-3b Upper End-Fitting Material Composition for a Fuel
Assembly Containing a BPRA for Each CRC Statepoint Reactivity Calculation

Wi. % of Element/Isotope In Material Composition

MCNP ZAID Cycle 8 Cycle 9 Cycle 9 | Cycle 9 Cycle 9

. S81.S EFPD 0.0 EFPD 158.8 EFPD F219.0 EFPD 1363.1 EFPD}

6000.SOc 0.066 0.066 0.066 0.066 0.066

7014.50c 0.071 0.071 0.071 0.071 0.071

14000.50c 0.573 0.572 0.573 0.573 0.573

15031.SOc 0.034 0.034 0.034 0.034 0.034

16032.SOc 0;023 0.023 0.023 0.023 0.023

24050.60c 0.655 0.654 0.654 0.6S4 0.655

24052.60c 13.128 13.117 13.125 13.125 13.136

24053.60c 1.517 1.516 1.517 1.517 1.518

24054.60c 0.385 0.384 0.385 0.385 0.385

2505S.50c 1.461 1.459 1.460 1A60 1.462

26054.60c 2.893 2.890 2.892 2.892 2.894

26056.60c 46.634 46.594 46.623 46.623 46.662

26057.60c 1.087 1.086 1.087 1.087 1.087

26058.60c 0.147 0.147 0.147 0.147 0.148

28058.60c 8.506 8.499 8.504 8.504 8.51I

28060.60c 3.364 3.361 3.363 3.363 3.366

28061.60c 0.148 0.148 0.148 0.148 0.148
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Wt. % of Element/Isotope In Material Composition
MCNP ZAID Cycle 8 Cycle 9 Cycle 9 Cycle 9 Cycle 9

515.5 EFPD 0.0 EFPD 158.8 EFPD 219.0 EFPD 363.1 EFPD

28062.60c. 0.478 OA78 OA78 OA78 0.478

28064.60c 0.125 0.125 0.125 0.125 0.125

l00l.SOc 1.762 1.767 1.763 1.763 1.756

501 O.SOc 2.035E-03 6.414E-03 4.580E-03 4322E-03 2.8411E-03

5011.56c 9.296E-03 2.930E-02 2.092E-02 1.974E-02 1.298E-02

8016.50c 13.983 14.025 13.989 13.990 13.934

13027.50c 0.058 o.05: O.OS8 0.058 0.058

22000.50c 0.104 0.104 0.104 0.104 0.104

27059.50c 0.115 0.115 0.115 0.115 0.11S

29063.60c 0.024 0.024 0.024 0.024 0.024

29065.60c 0.011 0.011 0.011 0.011 0.011

41093.50c 0.295 0.295 0.295 0.295 0.296

42000.5Sk 0.352 0.351 0.352 0.352 0.352

73181.Sc 0.295 0.295 0.295 0.295 0.296

40000.60c 1.672 1.671 1.672 1.672 1.673

50000.35c 0.024 0.024 0.024 0.024 0.024

Density (g/cc) [ 3.1971 [ 3.1998 [ 3.1979 [ 3.1979 J 3.1952

Table 7.334a Upper End-Fitting Material Composition for a Fuel
Assembly Containing a RCCA for Each CRC Statepoint Reactivity Calculation

Wt. % of ElementlIsotope In Material Composition
MCNP ZAID Cyle 8 | Cycle8l 8 Cycle 8 | Cycle8

0.0 EFPD 97.6 EFPD 139.8 EFPD 404.0 EFPD 409.6 EFPD

6000.50c 0.066 0.067 0.067 0.067 0.067

7014.50c 0.072 0.072 0.072 0.072 0.072

14000.50c 0.579 0.579 0.579 0.580 0.580

15031.Sc 0.034 0.034 0.034 0.034 0.034

16032.Sc 0.023 0.023 0.023 0.023 0.023

24050.60c 0.659 0.659 0.659 0.660 0.660

24052.60c 13.218 13.226 13.226 13.229 13.229



Waste Package Development Deslan Analvsis
Title: CRC Statepoint Reactivity Calculations for Cycles e and 9 of Cyst River Unit 3

Document IdentIffer: BBA00OOOO01717.0200.Ooo4 REV 00 Page 86 of I IS

WL % of Elemenkt/Isotope in Material Comnposition

MCNP ZAM Cycle 8 1 Cycle 8 | Cycle 8 Cycle 8 | Cycle 8

0.0 EFPD 97.6 EFPD 139.8 EFPD 404.0 EFPD 409.6 EFPD

24053.60c 1.527 1.528 1.528 1.529 1.529

24054.60c 0.387 0.388 0.388 - 0.388 0.388

25055.50c 1.480 IA8i 1.481 IA81 1.481

26054.60c 2.929 2.931 2.931 2.931 2.931

26056.60c 47.217 47.244 47.244 47.255 47.255

26057.60c 1.100 1.101 1.101 1.101 1.101

26058.60c 0.149 0.149 0.149 0.149 0.149

28058.60c 8.402 8.407 8.407 8.409 8A09

28060.60c 3.323 3.325 3.325 3.325 3.32S

28061.60c 0.146 0.146 . 0.146 0.146 0.146

28062.60c 0.472 0.473 0.473 0.473 0.473

28064.60c 0.124 0.124 0.124 0.124 0.124

1001 .50c 1 .705 1.700 1.700 1.699 1.699

5010.50C 5.883EM03 4.907E-03 4.527E-03 2A81E-03 2.481IE-03

5011.56c 2.687E-02 2.242E-02 2.068E-02 1.134E-02 1.134E-02

8016.50c 13.533 13.493 13.495 13.488 13.488

13027.50c 0.055 0.055 0.055 0.055 0.055

22000.50c O.099 0.100 0.100 0.100 0.100

27059.50c 0.111 0.111 0.111 0.111 0.111

29063.60c 0.023 0.023 0.023 0.023 0.023

29065.60c 0.010 0.010 0.010 0.010 0.010

41093.30c 0.283 0.283 0.283 0.283 0.283

42000.50c 0.337 0.337 0.337 0.337 0.337

73181.50c 0.283 0.283 0.283 0.283 0.283

40000.60c 1.596 1.597 1.597 1.598 1.598

50000.35c 0.023 0.023 0.023 0.023 0.023

Density (gpcc) 3.2683 3.2664 3.2664 3.2656 3.2656
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Table 7.3.34b Upper End-Fitting Material Composition for a Fuel
Assembly Containing a RCCA for Each CRC Statepoint Reactivity Calculation

we. % of Element/Isotope in Mtrial Composition
MCNP ZAID Cycle 8 Cycle 9 | Cycle 9 | Cycle 9 1 Cycle 9

515.5 EFPD 0.0 EFPD 158.8 EFPD_219.0 EFPD 363.1 EFPD

6000.50c 0.067 0.066 0.067 0.067 0.067

7014.50c 0.072 0.072 0.072 0.072 0.072

14000.50c 0.580 0.579 0.579 0.579 0.580

15031.50c 0.034 0.034 0.034 0.034 0.034

16032.50c 0.023 0.023 0.023 0.023 0.023

24050.60c 0.660 0.659 0.659 0.659 0.660

24052.60c 13.229 13.218 13.226 13.226 13.236

24053.60c 1.529 1.527 1.528 1.528 1.530

24054.60c 0.388 0.387 0.388 0.388 0.388

25055.50c 1.481 1.480 1.481 1.481 1.482

26054.60c 2.931 2.929 2.931 2.931 2.933

26056.60c 47.255 47.217 47.244 47.244 47.283

26057.60c 1.101 1.100 1.101 1.101 1.102

26058.60c 0.149 0.149 0.149 0.149 0.149

28058.60c .8.409 8.402 8.407 8.407 8.414

28060.60c 3.325 3.323 3.325 3.325 3.327

28061.60c 0.146 0.146 0.146 0.146 0.146

28062.60c 0.473 0.472 0.473 0.473 0.473

28064.60c 0.124 0.124 0.124 0.124 0.124

lOOl.SOc 1.700 1.705 1.700 1.701 1.694

5010.50c 1.963E-03 6.187E-03 4.418E-03 4.169E-03 2.741E-03

5011.56c 8.965E-03 2.826E-02 2.018E-02 1.904E-02 1.252E-02

8016.50c 13A91 13.531 13.496 13A97 13.443

13027.50c 0.055 0.055 0.055 0.055 0.055

22000.50c 0.100 0.099 0.100 0.100 0.100

27059.50c 0.111 0.111 0.111 0.111 0.111

29063.60c 0.023 0.023 0.023 0.023 0.023
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Wt. % of Element/Isotope In Materia Composition

MCNP ZAID Cyclc 8 C Cycle 9 Cyclc 9 Cycle 9 Cycle 9
515.5 EFPD 0.0 EFPD 158.8 EFPD 219.0 EFPD 363.1 EFPD

29065.60c 0.010 0.010 0.010 0.010 0.010

41093.50c 0.283 0.283 0.283 0.283 0.284

42000.50c 0.337 0.337 0.337 0.337 0.338

73181.50c 0.283 0.283 0.283 0.283 0.284

40000.60c 1.598 1.596 1.597 1.597 1.598

50000.35c 0.023 0.023 0.023 0.023 0.023

Density (g/cc) 3.2656 3.2683 3.2664 3.2664 3.2637

Table 733-Sa Upper End-Fitting Material Composition for a Fuel
Assembly Containing an APSRA for Each CRC Statepoint Reactivity Calculation

Wt. % of Element/Isotope in Material Composition

MCNP ZAID Cycle 8 | Cycle 8 | Cycle 8 Cycle B Cycle 8

0.0 EFPD j 97.6EFPD 139.8 EFPD 404.0 EFPD 409.6 EFPD

6000.50c 0.066 0.066 0.066 0.066 0.066

7014.50c 0.072 0.072 0.072 0.072 0.072

14000.50c 0.578 0.578 0.578 0.578 0.578

1503 1.50c 0.034 0.034- 0.034 0.034 0.034

16032.50c 0.023 0.023 0.023 0.023 0.023

24050.60c 0.658 0.658 0.658 0.659 0.659

24052.60c 13.198 13.205 13.205 13.208 13.208

24053.60c 1.525 1.526 1.526 1.526 1.526

24054.60c 0.387 0.387 0.387 0.387 0.387

25055.50c 1.476 1.477 1.477 1.478 1.478

26054.60c 2.922 2.924 2.924 2.925 2.925

26056.60c 47.112 47.140 47.140 47.151 47.151

26057.60c 1.098 1.099 1.099 1.099 1.099

26058.60c 0.149 0.149 0.149 0.149 0.149

28058.60c 8.409 8.414 8.414 8.416 8.416

28060.60c 3.325 3.327 3.327 3.328 3.328

28061.60c 0.146 0.146 0.146 0.147 0.147
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Wt. * of Elementhsotope in Material Composition
MCNP ZAID Cycle 8 Cycle 1 Cycle 8 Cycle 8 | Cycle 8

0.0 EFPD I 97.6 EFPD 139.8 EFPD 404.0 EFPD 409.6 EFPD

28062.60c 0.473 0.473 0.473 0.473 0.473

28064.60c 0.124 0.124 0.124 .0.124 0.124
1001.50c 1.719 1.714 1.714 1.713 1.713

5010.SOc 5.929E-03 4.945E-03 4.562E-03 2.SOIE-03 2.501E-03
501 l.S6c 2.708E-02 2.259E-02 2.084E-02 1.142E-02 1.142E-02

8016.50c 13.639 13.599 13.601 13.594 13.594

13027.50c 0.056 O.OS6 0.056 0.056 0.056

22000.SOc 0.100 0.100 0.100 0.100 0.100

27059.SOc 0.111 0.111 0.111 0.111 0.111

29063.60c 0.023 0.023 0.023 0.023 0.023

29065.60c 0.010 0.010 0.010 0.011 0.011
41093.50c 0.284 0.285 0.285 0.285 0.285

42000.SOc 0.339 0.339 0.339 0.339 0.339

73181.SOc 0.284 0.285 0.285 0.285 0.285

40000.60c 1.604 1.604 1.604 1.605 1.605

50000.35c 0.023 0.023 0.023 0.023 0.023

Density (g/cc) J 3.2533 1 3.2514 j 3.2514 1 3.2507 1 3.2507

Table 7.33-5b Upper End-Fitting Material Composition for a Fuel
Assembly Containing an APSRA for Each CRC Statepoint Reactivity Calculation

Wt. % of ElementlIsotope in Material Composition

MCNP ZAID Cycle 8 Cycle 9 Cycle 9 Cycle 9 | Cycle 9
515.5 EFPD 0.0 EFPD EFPD 219.0 EFPD 363.1 EFPD

6000.SOc 0.066 0.066 0.066 0.066 0.066

7014.50c 0.072 0.072 0.072 0.072 0.072

14000.50c 0.578 0.578 0.578 0.578 0.579

15031.50C 0.034 0.034 0.034 0.034 0.034

16032.50c 0.023 0.023 0.023 0.023 - 0.023

24050.60c 0.659 0.658 0.658 0.658 0.659

24052.60c 13.208 13.198 13.205 13.205 13.216



Waste Packaae Development Design Analysis
Title: CRC Staepoint Reacivity Cailculatios for Cycles I and 9 of Cyta Riv Unit 3
Document Identifier. BBAOOOC000 171740200.00048 REV 00 Page of 115

Wti % of Element/Isotope In Material Composition

MCNP ZAID Cycle 8 Cycle 9 Cycle 9 | Cycle 9 Cycle
515.5 _FPD 0.0 EFPD 158.8 EFPD 219.0 EFPD 363.1 EFPD

24053.60c 1.526 1.525 . 1.526 1.526 1.527

24054.60c 0.387 0.387 0.387 0.387 0.387

25055.50c 1.478 1.476 1.477 1.477 1.478

26054.60c 2.925 2.922 2.924 2.924 2.926

26056.60c 47.151 47.112 47.140 47.140 47.178

26057.60c 1.099 1.098 1.099 1.099 1.099

26058.60c 0.149 0.149 0.149 0.149 0.149

28058.60c 8.416 8.409 8.414 8.414 8.421

28060.60c 3.328 3.325 3.327 3.327 3.330

28061.60c 0.147 0.146 0.146 0.146 0.147

28062.60c 0.473 0.473 0.473 0.473 0.473

28064.60c 0.124 0.124 0.124 0.124 0.124

1001.SOc 1.713 1.718 1.714 1.714 1.707

501 0.50c 1.978E-03 6.236E-03 4.452E-03 4.201E-03 2.762E.03

5011.56c 9.034E-03 2.848E-02 2.034E-02 1.919E-02 1.262E-02

8016.SOc 13.597 13.637 13.602 13.603 13.549

13027.SOc O.0S6 O.056 0.056 0.056 O.OS6

22000.5Oc 0.100 0.100 0.100 0.100 0.100

27059.50c 0.111 0.111 0.111 0.111 0.111

29063.60c 0.023 0.023 0.023 0.023 0.023

29065.60c 0.011 0.010 0.010 0.010 0.011

41093.50c 0.285 0.284 0.285 0.285 0.285

42000.SOc 0.339 0.339 0.339 0.339 0.339

73181.50c 0.285 0.284 0.285 0.285 0.285

40000.60c 1.605 1.604 1.604 1.604 1.606

50000.35c 0.023 0.023 0.023 0.023 0.023

Density (glcc) 3.2507 3.2533 3.2514 3.2514 32488
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Table 7.3.3-6 Fuel Assembly Lower End-Fitting Material Volume Fractious

304 Stainless Borated Water i Incond ZIrcaloy4
TyeSteel j ae noe

0.1656 0.7913 0.0306. 0.0125

Table 7.3.3-7a Fuel Assembly Lower End-Fitting Material
Composition for Each CRC Statepoint Reactivity Calculation

Wt. % of Element/Isotope In Material Composition

MCNP ZAID Cycle 8 Cycle 8 Cycle 8 Cycle 8 Cycle 8

0.0 EFPD _ 97.6 EFPD 139.8 EFPD 404.0 EFPD 409.6 EFPD

6000.50c O.OSS 0.056 0.056 0.056 0.056
7014.S0c O.058 0.058 0.058 0.058 0.058
1 4000.50c 0.475 0.476 0.476 0.476 0.476

1503 1.50c 0.028 0.028 0.028 0.028 0.028

16032.50c 0.019 0.019 0.019 0.019 0.019

24050.60c 0.550 0.550 0.550 0.551 0.551

24052.60c 11.028 11.039 11.039 11.044 11.044

24053.60c 1.274 1.276 1.276 1.276 1.276

24054.60c 0.323 0.324 0.324 0.324 0.324

25055.SOc 1.203 1.204 1.204 1.204 1.204

26054.60c 2.386 2.389 2.389 2.390 2.390

26056.60c 38.472 38.512 38.512 38.528 38.528

26057.60c 0.897 0.897 0.897 0.898 0.898

26058.60c 0.122 0.122 0.122 0.122 0.122

28058.60c 7.510 7.578 7.578 7.581 7.581

28060.60c 2.994 2.997 2.997 2.998 2.998

28061.60c 0.132 0.132 0.132 0.132 0.132

28062.60c 0.426 0.426 OA26 0.426 0A26

28064.60c 0.111 0.111 0.111 0.112 0.112

1001.50c 3.018 3.011 3.012 3.010 3.010

5010.SOc 1.032E-02 8.600E-03 7.927E-03 4.305E-03 4.305E-03

501 1.56c 4.716E-02 3.929E-02 3.621E-02 1.966E-02 1.966E-02

8016.50c 23.957 23.899 23.902 23.893 23.893
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Wt % of ElemeNtlLotope In Material Compositioe

MCNP ZAID C e cycle 8 Cycle 8 | Cycle 8 | Cycle 8

0.0 EFPD 97.6 EFPD 139.8 EFPD 404.0 EFPD 409.6 EFPD

13027.50c 0.056 0.056 0.056 0.056 0.056

22000.SOc 0.100 0.100 0.100 - 0.100 0.100

27059.SOc 0.111 0.112 0.112 0.112 0.112

29063.60c 0.023 0.023 0.023 0.023 0.023

29065.60c 0.011 0.011 0.011 0.011 0.011

41093.50c 0.286 0.286 0.286 0.286 0.286

42000.50c 0:340 0.340 0.340 0.340 0.340

73181.50c 0.286 0.286 0.286 0.286 0.286

40000.60c 3.580 3.584 3.584 3.586 .3.586

50000.35c 0.051 0.051 . 0.051 0.051 0.051

Density (g/ce) 2.2486 2.2463 2.2463 _ 2.2454 2.2454

Table 7.33-7b Fuel Assembly Lower End-Fitting Material
Composition for Each CRC Statepoint Reactivity Calculation

Wt. % of Element/isotope In Material Composition

MCNP ZAID Cycle 8 Cycle 9 | Cycle 9 | Cyc 9 1 Cyce 9

515.5 EFPD |_0.0 EFPD 158.8 EFPD | 219.0 EFPD | 363.1 EFPD

6000.SOc 0.056 0.055 0.056 0.056 0.056

7014.50c 0.058 0.058 0.058 0.058 0.058

14000.30c 0.476 0.475 0.476 0.476 0.477

15031.SOc 0.028 0.028 0.028 0.028 0.028

16032.50c 0.019 0.019 0.019 0.019 0.019

24050.60c 0,551 0.550 0.550 0.550 0.551

24052.60c 11.044 11.028 11.039 11.039 11.055

24053.60c 1.276 1.274 1.276 .1.276 1.278

24054.60c 0.324 0.323 0.324 0.324 0.324

25055.50c 1.204 1.203 1.204 1.204 1.206

26054.60c 2.390 2.386 2.389 2.389 2.392

26056.60c 38.528 38.472 38.512 38.512 38.567.

26057.60c 0.898 0.897 0.897 0.897 0.899
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Wt. % of Element/Isotope tn Material Comwposition

MCNP ZAID Cyl 8 Cyl 9 Cyl 9 yl yl

IC ZCyeCce9ye9Cc9Cy515.5 EFPD 0.0 EFPD J 158.8 EFPD 219.0 EFPD 363.1 EFPD

26058.60c 0.122 0.122 0.122 0.122 0.122

28058.60c .7.581 7.570 7.578 7.578 7.589

28060.60c 2.998 2.994 2.997 2.997 3.001

28061.60c 0.132 0.132 0.132 0.132 0.132

28062.60c 0.426 0.426 0.426 0.426 OA27.

28064.60c 0.112 0.111 0.1.11 0.111 0.112

1001.50c 3.011 3.018 3.012 3.012 3.002

5010.50c 3.386E-03 1.086E-02 7.733E-03 7.292E-03 4.766E-03

5011.56c 1.547E-02 4.962E-02 3.533E-02 3.331E-02 2.177E-02

8016.50c 23.898 23.955 23.903 23.905 23.824

.13027.50c 0.056 0.056 0.056 0.056 0.056

22000.50c 0.100 0.100 0.100 0.100 0.101

27059.50c 0.112 0.111 0.112 0.112 0.112

29063.60c 0.023 0.023 0.023 0.023 0.023

29065.60c 0.011 0.011 0.011 0.011 0.011

41093.SOc 0.286 0.286 0.286 0.286 0.286

42000.50c 0.340 0.340 0.340 0.340 0.341

73181 .50c 0.286 0.286 0.286 0.286 0.286

40000.60c 3.586 3.580 3.584 3.584 3.589

50000.35c 0.05 1 0.05 1 0.05 I 0.05 1 0.05 1

Density (glcc) | 2.2454 2.22486 2.2463 2.2463 2.2431

Table 73.3-a Homogenized Material Composition of the Top
Inconel Spacer Grid for Each CRC Statepoint Reactivity Calculation

tWL % of Elementlisotope in Material Composition

MCNP ZAID Cycle 8 | Cycle 8 | Cycle 8 Cycle 8 | Cycle 8
0.0 EFPD 97.6 EFPD 139.8 EFPD 404.0 EFPD j 409.6 EFPD

6000.SOc 0.030 0.030 0.030 0.030 0.030

14000.50c 0.130 0.130 0.130 0.131 0.131

1503 1.50c 0.006 0.006 0.006 0.006 0.006
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I ~~~Wt % of Element/isoto-Pe in Material Composition
MCNP ZAID Cycle Cycle 8 Cycle_ Cycle 8 CycleS

0.0 EFPD 97.6 EFPD 139.8 EFPD 404.0 EFPD g 409.6 EFPD

16032.50c 0.006 0.006 0.006 0.006 0.006

24050.60c 0.295 0.296 0.296 0.296 0.296

24052.60c 5.914 5.928 5.928 5.934 5.934

24053.60c 0.683 0.685 0.685 0.686 0.686

24054.60c 0.173 0.174 0.174 0.174 0.174

25055.50c 0.130 0.130 0.130 0.131 0.131

26054.60c 0.356 0.357 0.357 0.357 0.357

26056.60c 5.743 5.756 5.756 5.762 5.762

26057.60c 0.134 0.134 0.134 0.134 0.134

26058.60c 0.018 0.018 0.018 0.018 0.018

28058.60c 13.158 13.189 13.189 13.202 13.202

28060.60c 5.204 5.216 5.216 5.221 5.221

28061.60c 0.229 0.230 0.230 0.230 0.230

28062.60c 0.740 0.741 0.741 0.742 0.742

28064.60c 0.194 0.194 0.194 0.194 0.194

1 00 1.SOc 7.015 7.007 7.008 7.010 7.010

5010.50c 2.41 1E-02 2.014E-02 1.857E-02 1.015E-02 1.015E-02

5011.56c I.l O1E-01 9.198E-02 8.482E-02 4.634E-02 4.634E-02

8016.SOc 55.666 55.606 55.614 55.624 55.624

13027.50c 0.186 0.186 0.186 0.187 0.187

22000.50c 0.335 0.335 0.335 0.336 0.336

27059.SOc 0.372 0.373 0.373 0.373 0.373

29063.60c 0.076 0.077 0.077 0.077 0.077

29065.60c 0.035 0.035 0.035 0.035 0.035

41093.50c 0.953 0.955 0.95S 0.956 0.956

42000.50c 1.134 1.137 1.137 1.138 1.138

73181.50c 0 -.0953 1 0.955 0.955 0.95 -_O.9S6--

Density (g/cc) E .58 1.1557 [ 1.1557 1.1546 I 1.1546
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Table 7.3.3-b Homogenized Material Composition of the Top
Inconel Spacer Grid for Each CRC Statepoint Reactivity Calculation

Wt. I- of Element/sotope in Material Composition

MCNP ZAID Cycle 8 | Cycle 9 Cycle 9 Cycle 9 Cycle 9
5155 EFPD 0.0 EFPD 1588 EFPD 219.0 EFPD j363.1 EV D

6000.SOc 0.030 0.030 0.030 0.030 0.030

14000.50c 0.131 0.130 0.130 0.130 0.131

1503 1.50c 0.006 0.006 0.006 0.006 0.006

16032.50c 0.006 0.006 0.006 0.006 0.006

24050.60c 0.296 0.295 0.296 0.296 0.297

24052.60c 5.934 S.914 5.928 5.928 5.948

24053.60c 0.686 0.683 0.685 0.685 0.687

24054.60c 0.174 0.173 0.174 0.174 0.174

25055.50c 0.131 0.130 0.130 0.130 0.131

26054.60c 0.357 0.356 0.357 0.357 0.358

26056.60c 5.762 5.743 5.756 5.756 5.776

26057.60c 0.134 0.134 0.134 0.134 0.13S

26058.60c 0.018 0.018 0.018 0.018 0.018

28058.60c 13.202 13.158 13.189 13.189 13.234

28060.60c 5.221 5.204 5.216 5.216 5.234

28061.60c 0.230 0.229 0.230 0.230 0.230

28062.60c .0.742 0.740 0.741 0.741 0.744

28064.60c 0.194 0.194 0.194 0.194 0.195

1001.SOc 7.011 7.014 7.009 7.009 6.999

5010.SOc 8.OOSE-03 2.537E-02 1.812E-02 1.709E-02 1.123E-02

5011.56c 3.657E-02 1.159E-01 8.277E-02 7.808E-02 5.132E-02

8016.SOc 55.634 55.660 55.616 55.621 55.539

13027.50c 0.187 0.1a6 0.186 0.186 0.187

22000.50c 0.336 0.335 0.335 0.335 0.337

27059.50c 0.373 0.372 0.373 0.373 0.374

29063.60c 0.077 0.076 0.077 .0.077 0.077

29065.60c 0.035 0.035 0.035 0.035 0.035

41093.50c 0.956 O.9S3 0.955 0.955 0.958

42000.50c 1.138 1.134 1.137 1.137 1.141

7318 1.50c 0 .956 0.953 0.955 0.955 0.958

Dksity(g/cc) I 1.1546 1.1584 . 1.1557 1.1557
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Table 7.3.3-9a Homogenized Material Composition of the Intermediate
Inconel Spacer Grid for Each CRC Statepoint Reactivity Calculation

W.% of Element/Isotope In Material Composition
MCNP ZAID Cycle 8 Cycle 8 1 Cycle 8 Cycle 8 Cyde 8

0.0 EFPD 97.6 EFPD 139.8 EFPD 404.0 EFPD 409.6 EFPD
6000.SOc 0.041 0.041 0.041 0.041 0.041
14000.50c 0.180 0.181 0.181 0.181 0.181
15031.50c 0.008 0.008 0.008 0.008 0.008
16032.SOc 0.008 0.008 0.008 0.008 0.008
24050.60c 0.409 0.410 0.410 0.410 OA 10
24052.60c 8.197 8.212 8.212 8.219 8.219
24053.60c 0.947 0.949 0.949 0.950 0.950
24054.60c 0.240 0.241 0.241 0.241 0.241
25055.50c 0.180 0.181 0.181 0.181 0.181
26054.60c 0.494 0.495 0.495 0.495 0.495
26056.60c 7.960 7.975 7.975 7.980 7.980
26057.60c 0.185 0.186 0.186 0.186 0.186
26058.60c 0.025 0.025 0.025 0.025 0.025
28058.60c 18.238 18.272 18.272 18.285 18.285
28060.60c 7.213 7.226 7.226 7.231 7.231
28061.60c .0.317 0.318 0.318 0.318 0.318
28062.60c 1.025 1.027 1.027 1.028 1.028
28064.60c 0.268 0.269 0.269 0.269 0.269
1001.50c 5.411 5A03 5.403 5.403 5.403
S010.50c 1.885E-02 1.577E.02 1.456E-02 8.067E-03 8.067E-03
5011.56c 8.610E-02 7.204E-02 6.653E-02 3.685E-02 3.685E-02
8016.50c 42.942 42.872 42.878 42.876 42.876
13027.50c 0.258 0.258 0.258 0.258 0.258
22000.50c 0.464 OA65 0.465 0.465 0.465
27059.50c 0.515 0.516 0.516 0.517 0.517
29063.60c -0.106 0.106 0.106 0.106 0.106
29065.60c 0.049 0.049 0.049 0.049 0.049
41093.50c 1.321 1.323 1.323 1.324 . 1.324
42000.50c 1.572 1.575 1.575 1.576 1.576
73181.50c 1.321 1.323 1.323 1.324
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Wt. % of Element/Isotope In Material Composition

MCNP ZAID Cycle 8 Cycle 8 Cycle 8 Cycle 8 Cycle 8

0.0 EFPD 97.6 EFPD 139.8 EFPD 404.0 ERD ) 409.6 EFPD

Density (g/cc) 1.4413 1.4386 1.4316 1.4376

Table 733-9b Homogenized Material Composition of the Intermediate
Inconel Spacer Grid for Each CRC Statepoint Reactivity Calculation

Wt. % of Elementfisotope In Material Composition

MCNP ZAID Cycle 8 Cycle 9 CycCle 9 Cyyle 9

515.5 EFPD 0.0 EFPD 158.8 EFPD 219.0 EFPD I 363.1 EFPD

6000.-0c 0.041 0.041 0.041 0.041 0.041

14000.50c 0.181 0.180 0.181 0.181 0.181

15031.50c 0.008 0.008 0.008 0.008 0.008

16032.50c 0.008 0.008 0.008 0.008 0.008

24050.60c 0.410 0.409 OA10 OA10 0.411

24052.60c. . 8.219 8.197 8.212 8.212 8.234

24053.60c 0.950 0.947 0.949 0.949 0.952

24054.60c 0.241 0.240 0.241 0.241 0.241

25055.50c 0.181 0.180 0.181 0.181 0.181

26054.60c 0.495 0.494 0.495 0.495 0.496

26056.60c 7.980 7.960 7.975 7.975 7.995

26057.60c '0.186 0.185 0.186 0.186 0.186

26058.60c 0.025 0.025 0.025 0.025 0.025

28058.60c 18.285 18.238 18.272 18.272 18.319

28060.60c 7.231 7.213 7.226 7.226 7.245

28061.60c 0.318 0.317 0.318 0.318 0.319

28062.60c 1.028 1.025 1.027 1.027 1.030

28064.60c 0.269 0.268 0.269 0.269 0.269

1001.50c 5.404 5.411 5.404 5.404 5.392

5010.50c 6A.18E-03 1.98I1E-02 1.422E-02 1.343E.02 8.903E.03

5011.56c 2.932E-02 9.051E-02 6.494E-02 6.133E-02 4.067E-02

8016.50c 42.884 42.937 42.880 42.884 42.787

13027.50c 0.258 0.258 0.258 0.258 0.259

22000.50c 0.465 0.464 OA65 0.465 0.466

27050.50c 0.517 0.515 0.516 .516 0.518

29063.60c 0.106 0.106 0.106 0.106 0.106
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Wt. I% of ElementfIsotope in Material Composition
MCNP ZAID Cycle 8 Cycle 9 Cycle 9 Cycle 9 Cycle 9

515.5 EFPD 0.0 EFPD 158.8 EFPD 219.0 EFPD 363.1 EFPD

29065.60c 0.049 j 0.049 0.049 0.049 0049

41093.SOc 1.324 1.321 1.323 1.323 1.327
42000.50c 1.576 1.572 1.S75 1.575 1.579
73181.50c 1.324 1.321 1.323 1.323 1.327

Density (g/cc) 1 1.4376 1 1.4413 1 1.4386 1.4349.

Table 7.3.3-l0a Homogenized Material Composition of the Intermediate
Zircaloy,4 Spacer Grid for Each CRC Statepoint Reactivity Calculation

Wt. % of Element/Isotope in Material Composition
MCNP ZAID CycleS 8 Cycle 8 CycleS 1 CycleS | Cycle 8

0.0 EFPD 97.6 EFPD 139.8 EFPD 404.0 EFPD 409.6 EFPD

24050.60c 0.002 0.002 0.002 0.002 0.002
24052.60c 0.040 0.040 0.0-40 0.040 0.040
24053.60c 0.005 0.005 0.005 0.005 0.005
24054.60c 0.001 0.001 0.001 0.001 0.001

26054.60c 0.005 0.005 0.00 0.005 0.005

26056.60c 0.088 0.088 0.088 0.088 0.088

26057.60c .0.002 0.002 0.002 0.002 0.002

26058.60c 0.000 0.000 0.000 0.000 0.000

l001.SOc 5.841 5.832 5.833 5.833 5.833

5010.50c 1.974E-02 1.642E-02 1.512E-02 8.107E-03 8.107W-03

5011.56c 9.01SE-02 7.502E-02 6.907E-02 3.703E-02 3.703E-02

8016.50c 46.404 46.336 46.342 46.343 46.343

40000.60c 46.835 46.928 46.928 46.966 46.966

S0000.35c 0.668 0.669 0.669 0.6700.670

Density (g/cc) J 1.3269 [ 1.3243 [ 1.3243 1.3232 [ 1.3232
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Tible 733-lOb Homogenized Material Composition of the Intermediate
Zlrcaloy-4 Spacer Grid for Each CRC Statepoint Reactivity Calculation

Wt. % of Element/Isotope in Material Composition
MCNP ZAID CycleS . Cycle 9 Cycle 9 Cycle 9 | Cycle 9

515.5 EFPD 0.0 EFPD 158.8 EFPD 219.0 EFPD 363.1 EFPD

24050.60r 0.002 0.002 - 0.002 0.002 0.002
24052.60c 0.040 0.040 0.040 0.040 0.040
24053.60c 0.005 0.005 0.005 0.005 0.005
24054.60c 0.001 0.001 0.001 0.001 0.001
26054.60c 0.005 0.005 0.005 0.005 0.005
26056.60c 0.088 0.088 0.088 0.088 0.088
26057.60c 0.002 0.002 0.002 0.002 0.002
26058.60c 0.000 0.000 0.000 0.000 0.000
1001.SOc 5.834 5.840 5.833 5.833 5.822
5010.SOc 6.327E-03 2.079E-02 1.474E-02 1.389E-02 9.009E-03
501 1.56c 2.890E-02 9.49SE-02 6.73SE-02 6.346E-02 4.116E-02
8016.50c 46.352 46.399 46.344 46.348 46.254

40000.60c 46.966 46.835 46.928 46.928 47.09S
S0000.35c 0.670 0.668 0.669 0.669 0.671

Density (g/cc) 1 1.3232 1 1.3269 1 1.3243 1 1.3243 1 1.3206-

7.3.4 Fuel Rod Materials

The fuel rod components include the fuel rod cladding, the upper and lower fuel rod plenums (including
end-caps), and the fuel. The fuel rod cladding is modeled as Zircaloy-4 as presented in Table 7.3.2-8.
The upper and lower fuel rod plenum regions contain SS304 springs. The Zircaloy.4 end-caps are also
homogenized in the upper and lower fuel rod plenum. Fission gases present in the upper and lower fuel
rod plenum region are modeled as void. Table 7.3.4-I contains the component material volume fraction
for the fuel rod plenum regions. Table 7.3A-2 contains the homogenized material compositions for the
upper and lower fuel rod plenum (with end-cap) regions. The gap between the fuel rod cladding and the
fuel is modeled as void. The fiesh fuel composition is uniform along the axial length of the fuel rod.
The weight percent (wta) enrichment of U-235 in the uranium of the fabricated U0 2 is presented in
Table 7.3.4-3 for each fuel batch. The mass loading of uranium in the entire fuel assembly is also
presented in Table 7.3.4-3. The compositions of the fresh fuel are presented in Table 7.3.4-4. Ihe
isotopic weight percentages in the firsh fuel composition are calculated using the following equations.
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The weight percentages of the various isotopes in the enriched uranium of the U02 fuel
composition are calculated using the following equations (Ref. 5.24).

Us3' w% . (O. 0 07731)*(Um W%)VA

U236 UT% = (O.004*(U2M WI%)

U 2 3 W% 10 - U23 W% -U 2 35 W% - UN W%

The initial mass loading of uranium in an axial node is calculated using the following equation.

(Initl Uranium Mass In Assembly)
Initial Uranium Mass in Node = CRC Node Height

CRC Total Active Fuel Height

The following equation is used to calculate the mass of oxygen in the fuel. The weight
percentages of the uranium isotopes (U-234, U-235, U-236, and U-238) in uranium are
calculated using the equations previously presented.

[(Mass of Uranium in U02)*(2)*(15.9949lS)*(0.Ol)J

OweM% U2 3 t)*(235.043915) + (W% U2 3 ')*(234.040904) +

(W% Unm)*(236.045637) + (v4t% Um)*(238.05077)

The wt% of each uranium isotope in the fresh UO, composition is determined by multiplying the
wta of each uranium isotope in the enriched uranium by the weight fraction of uranium in the
U0 2. The wto of oxygen in the U0 2 is the weight fraction of oxygen in U0, multiplied by 100.

The burned fuel is delineated into 18 axial regions (Ref. 5.4) each having a unique material composition.
The top axial fuel region is modeled with a height of 17.7800 cm. The 16 intermediate fuel regions are
modeled with a height of 20.0025 cm. The bottom fuel region is modeled with a height of 22.3520 cm.
These nodal heights correspond directly to the nodal heights utilized in the fuel depletion calculations.
Each nodal (axial region) fuel composition is obtained from SAS2H depletion calculations as previously
identified in Table 7.3-1. The burned fuel compositions may contain up to 85 isotopes from the list
presented in Table 7.3.4-S. The isotopes listed in Table 7.3.4-S were selected based on detail and
availability. Each burned -fuel composition is modeled in terms of isotopic weight percents and an
overall nodal fuel density. The weight percent of each isotope in the nodal fuel composition is
calculated based on the total mass of all isotopes in the nodal composition. The mass of oxygen in each
nodal fuel composition is calculated based on fhe fresh fuel characteristics as previously described. This
mass of oxygen is combined with the total isotopic mass obtained from the depletion calculations to
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determine the various isotopic weight percents. The MCNP 4A output files are contained in
Attachments XI through XX (moved to reference 5.27). These output files contain an echo of the
MCNP 4A input decks for each CRC statepoint reactivity calculation. The nodal fuel isotopic
compositions are listed in the input decks in terms of ZAID's, weight percents, and density (gfcc). Each-
nodal fuel composition is identified by assembly and node in the material specifications section of the
input decks. The nodal fuel densities are shown on the geometric cell specifications for each fuel node.
The nodal fuel densities are based on the fuel mass and fuel volume in each nodal region. The fuel
volume is calculated using the number of fuel rods, nodal height, and pellet diameter. Therefore, dishing
and chamfering of the fresh fuel pellets are accounted for on a mass basis by a slightly adjusted fuel
density. However, the geometrical features of the fresh fuel pellet dishing and chamfering are not
captured in the MCNP 4A models. The purpose of the pellet dishing and chamfering is to enhance fuel
performance. These geometrical features have no significant impact on system reactivity. The most
important concern in determining system reactivity is to assure that fuel mass preservation is maintained.
The fuel densities used in the MCNP 4A models ensure preservation of mass.

Table 73.4-1 Fuel Rod Plenum Material Volume Fractions

Plenum Location304 Stanlss Gas (modeled as void) Zircaloy4

Upper End of Rod 0.0811 0.7793 0.1396

Lower End of Rod - 0.1569 0.5973 0.2458

Table 7.3A-2 Fuel Rod Plenum Homogenized Material Compositions
Wt. % of Element/Isotope in Material Composition

_ _ __ * | Upper Fuel Rod Plenum Lower Fuel Rod Plenum

6000.50c 0.033 0.035

7014.50c 0.041 0.043

14000.50c 0.309 0.326

15031.SOc 0.019 0.020

16032.50c 0.012 0.013

24050.60c 0.329 0347

24052.60c 6.595 6.959

24053.60c 0.762 0.804

24054.60c 0.193 0.204

25055.50c 0.823 0.869

26054.60c 1.619 1.709

26056.60c 26.105 27.553
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MCNP ZAID Wt. % of Element/lsotope in Material Composition
. Upper Fuel Rod Plenum | Lower Fuel Rod Plenum

26057.60c 0.608

26058.60c 0.083 0.087

28058.60c 2.566 2.709

28060.60c 1.015 1.071

28061.60c 0.045 0.047

28062.60c 0.144 0.152

28064.60c 0.038 0.040

8016.50c 0.071 0.068

40000.60c 57.766 55.509

50000.35c 0.824 0.792

Density (g/cc)[ 1.5565 2.8520

Table 7.3A-3 Fuel Batch Enrichment and Uranium Mass Loading (ReE. 5.4)

Fuel Batch Identifier I U-235 wt. % in Uranium Mass of Uranium per Fuel
I Assembly .kg)

1 1.93. 463.63

5 2.62 463.63

7A ... . 3.29 463.63

8 3.49 463.63

9 3.84 463.63

10 3.94 463.63

11 3.90 463.605
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Table 7.3.4-4 Fresh Fuel Material Composition for Each Fuel Batch
Fuel Batch 1 Wt. % of Element/Isotope in Material Composition
Identifier U-234 U-235 U-236 U-238 Oxygen

1 0.013897 1.701311 0.007826 86.427773 11.849200
5 0.019540 2.309527 0.010624 85.810364 11.850123

7A 0.024771 2.900101 0.013340 85.210770 11.851020
8 0.026407 3.076390 0.014151 85.031769 11.851289
9 0.029288 3.384892 0.015571 84.718491 11.851759

10 0.0301 15 3.473035 0.015976 84.628967 11.851894
11 0.029784 3.437779 O.OIS814 84.664787 11.851838

-Fresh Fuel Pressed Dnsity -10.41 Icc

Table 73A-5 Isotope Set from which MCNP 4A Spent Fuel Compositions are Developed
Isotope | MCNP ZAID Isotope | MCNPZAID Isotope _MCNPZAID

H-3 1003.50c Cs-135 55135.50c Pa-233 91233.SOc
He-4 2004.50c Ba-138 56138.50c U-233 92233.50c
Li-6 3006.50c Pr-141 59141.50c U-234 92234.SOc
Li-7 3007.55c Nd-143 60143.50c | U-235 92235.53c

Be-9 4009.SOc Nd-145 60145.50c U-236 92236.50c

0-16 '8016.50c Nd-147 60147.50c U-237 92237.50c
As-75 33075.35c Nd-148 60148.50c | U-238 92238.53c
Kr-S0 36080.50c Pm-147 61147.50c Np-235 93235.35c
Kr-82 36082.SOc Pm-148 61148.50c Np-236 93236.35c
Kr-83 36083.SOc Pm-149 61149.50c Np-237 93237.50c
Kr-84 36084.SOc Sm-147 62147.SOc Np-238 93238.35c
Kr-86 36086.50c Sm-149 62149.50c Pu-237 94237.35c
Y-89 39089.50c Sm-ISO 62150.50c Pu-238 94238.50c

Zr-93 40093.50c Sm-151 62151.SOc Pu-239 94239.55c
Nb-93 41093.50c Sm-152 62152.50c Pu-240 94240.50c
Mo-95 42095.50c Eu-151 63151.SSc Pu-241 9424 1.S0c
Tc-99 43099.50c Eu-152 63152.SOc Pu-242 94242.50c

Ru-101 44101.50c Eu-153 63153.55c Am-241 95241.50c
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Ru-103 44103.SOC Eu-154 63154.SOc Am-242 9S242.50c

Rh-103 45103.50c Eu-155 63155.SOc Am-243 95243.S0c

Rh-l0S 45105.50c Gd-152 64152.50c Cm-242 96242.SOc

Pd-105 46105.50c Gd-l54 64154.SOc Cm-243 96243.35c

Pd-108 46108.SOc Gd-155 64155.50c Cm-244 96244.50c

Ag-107 47107.SOc Gd-156 64156.50c Cm-245 96245.35c

Ag-109 47109.50c Gd-157 64157.SOe Cm-246 96246.35c

Xe-131 54131.50c Gd-lS8 64158.SOc Cm-247 96247.35c

Xe-134 54134.35c Gd-160 64160.SOc Cm-248 96248.35c

Xe-135 I 54135.53c 11 Ho-165 67165.55c
Cs-133 55133.50c Ib-232 j 90232.50c I

7.3.5 Guide Tube Materials and Instrument Tube Materials

The guide tubes and instrument tubes are composed of Zircaloy4. The modeled material eomposition
of Zircaloy4 is presented in Table 7.3.2-S. The guide tubes and instrument tubes contain borated
moderator as presented in Table 7.3.2-2.

7.3.6 BPRA Materials

Each BPRA contains 16 identical BPR's. The BPR components include cladding, upper plenum, upper
and lower end-plugs, and BP. The BPR cladding is modeled as Zircaloy-4 as presented in Table 7.32-8.
The upper BPR plenum region contain a stainless steel spring with a volume fiaction of 0.2090 inside of
the cladding. The upper plenum region also contains a Zircaloy-4 end-plug. The SS304 spring and
Zircaloy-4 end-plug are modeled as single homogenized material composition in the upper plenum
region (inside of the cladding as presented in Figure 7.2.6-1). Table 7.3.6-1 contains the BPR upper
plenum component materiat volume fractions. Table 7.3.6-2 contains the homogenized material
composition for the BPR upper plenum region. The BPR upper plenum homogenized composition has a
density of 1.9030 g/cc. The lower end-plug is modeled as Zircaloy4. The fresh BP is uniform along the
axial length of the BPR. The BP material is Al20-B 4C with an initial density of 3.7 glee (Ref. 5.4). The
Wt%/0 of B4C in the A1203-B.C mixture varies between BPRA's. Table 7.3.6-3 presents the BP
compositions for the various wt% loadings of BC used in the CRC reactivity calculations. The
placements of the various BPRA's (delineated by the wt'h B4C loading) in the core for each CRC
statepoint are presented in Section 7.4. The depleted BP material is delineated axially like the burned
fuel as described in Section 7.3.4 with the exception that the bottom axial fuel node does not have a
corresponding BP node. The Boron-10 (B-10) and B-l I isotopic concentrations in the depleted BP are
obtained from the SAS2H depletion calculations. The masses of aluminum, oxygen, and carbon in the
depleted BP arc modeled with the same masses as in the fresh BP. The SAS2H calculated B-10 and B-
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11 nodal BP masses are added to the aluminum, oxygen, and carbon masses to obtain a total mass for the
depleted nodal BP composition. The weight percent of each element and isotope are calculated based on
the total mass loading of depleted BP in a given node. The depleted BP density is calculated based on
the mass of depleted BP in a given nodal volume. The fresh BP is modeled with the initial density of
3.7 glcc. The MCNP 4A output files in Attachments Xl through XX (moved to reference s.27) contain
an echo of the input decks for each CRC statepoint reactivity calculation. The nodal depleted BP
isotopic compositions are listed in the input decks in terms of ZAID's, weight percents, and density
(glcc). Each nodal BP composition is identified by assembly and node in the material specifications
section of the input decks. The nodal BP densities are shown on the geometric cell specifications for
each fuel node. The top BP node in each BPR is modeled only as A120, with a density of 3.7 glee.

Table 73.6-1 BPR Upper Plenum Material Volume Fractions

Tye 304 Stainless Steel Gas (modeled as void) Zlrcaloy4
0.2090 0.7526 0.0384

Table 73.6&2 BPR Upper Plenum Homogenized Material Composition

MCNP ZAID) Wt. % of ElementfIsotope In Materialr MCNP ZAID I ~ ~~~~ Composition
6000.50c 0.069

7014.50c Q087

14000.50c 0.651

15031.50c 0.039

16032.50c 0.026

24050.60c 0.689

24052.60c 13.809

24053.60c 1.596

24054.60c 0.405

25055.50c 1.735

26054.60c 3.400

26056.60c 54.820

26057.60c 1.278

26058.60c 0.173

28058.60c 5.409

28060.60c 2.139

28061.60c 0.094
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Wt'aof Element/Isotope in Material
MCNP ZAW Cornosition

28062.60c 0.304

28064.60c 0.080

8016.SOc 0.016

40000.60c 12.996

50000.35c 0.185

Table 736-3 Fresh Burnable Poison Material Composition

rWt. %of Element/Isotope inMaterial Composition
Element Non- O.50 wt % 1.40 wt % 1.70 wt % 2.00 wt % 2.10 wt %
Isotope Absorbing 1B4C In B,C In B4C In B4C In B.C In

.____ -_ (A12 0s) A120-B 4C A16OrB4C A120-B 4C Aj2OrBaC AIaOrB4C

13027.SOc 52.932 52.667 52.190 52.032 51.873 51.820

8016.50c 47.068 46.833 46.410 46.268 46.127 46.080

6000.SOc - 0.109 0.304 0.369 0.434 0.456

SOlO.50c _ 0.070 0.197 0.239 0.281 0.132

S011.56c 0 0.321 0.899 1.092 1.285 1.471

7.3.7 RCCA Materials
O . -

Each RCCA contains 16 identical control rods (CR). The CR components include cladding, upper
plenum, lower end-plug, and absorber material. The CR cladding is modeled as SS304 as presented in
Table 7.3.2-1. The CR upper plenum contains a SS304 spring with a volume fraction of 0.3090 inside
the CR cladding. The lower end-plug was modeled as SS304. The CR absorber material is Ag-In-Cd
with a density of 10.17 glee (Ref 5.4) as presented in Table 7.3.7-1.

Table 7.3.7-1 Ag-In-Cd Material Composition (Ref. 5.4)
Element I Isotope MCNP ZAID Wt.%

Silver-107 47107.60c 41.101

Silver-109 47109.60c 38.899

Cadmium 48000.50c 5.000

Indium 49000.60c 15.000
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73.8 APSRA Materials

Each APSRA contains 16 identical APSRs. The fuel batches modeled in the CRC benchmarks of this
analysis contain only gray APSRAs. The gray APSRs contain Inconel as the absorber material. The
components of the gray APSRs include cladding, intermediate-plug, upper spacer, lower end-plug, and
absorber material. Refer to Figure 7.2.8-1 for the gray APSR geometrical modeling specification. The.
APSR cladding is modeled as SS304 as presented in Table 7.3.2-1. The intermediate plug is modeled as
SS304 with a volume fraction of 0.9869. The upper spacer region is modeled as a gap filled with helium
at a density of 0.001 g/cc. The lower end-plug is modeled as SS304. The composition of the Inconel
absorber material in the gray APSR is presented in Table 7.3.2-7.

7.4 Core Loading Descriptions

The core loading description for each CRC statepoint reactivity calculation includes the specification of
the various fuel assembly locations, RCCA locations, APSRA locations, and BPRA locations. A core
loading description is provided for each cycle of Crystal River Unit 3. All CRC statepoint reactivity
calculations in a given reactor cycle utilize the same core loading description. Figures 7.4-1 and 7.4-2
present the core loading descriptions for Cycles S and 9, respectively. Each fuel assembly has a unique
identifier corresponding to the identifiers used in the SAS2H depletion analyses. The fuel assembly
placements in each core loading description are presented in Figures 7.4-3 and 7.44. The fuel assembly
identifiers shown in Figures 7.4-3 through 7.44 refer to the assembly identifiers used in the depletion
analyses as referenced in Table 7.3-1. The distances between the bottom of the RCCAs and APSRAs
and the bottom of the active fuel are presented in Table 7.2.7-1.

S . .
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08 09 to It 12 13 14 is

H

K

L

M

N

0

L12 N13 Hll IH13 M13 H09 N14
F(IA) F(7) F(7) F( ) F(3) F(8) F(7) F(6)

I 9 9 10 5 10 9.

L13 K10 K12 L14
F (7) F () F (7) F (t) F (7) F(S) F (6)

9 10 9 10 9 10 I

M13 L11 K14 LIS
F (3) F (S) F (7) F (S) F (7) F (6)

5 10 9 10 9 8

L13 M14
F (7) F (S) F (7) F ()

9 to 9 10

Note: This cycle must be N14 M12
modeled in at least 1/4 core F(6) 1 7
symmetry because assemblies - - -

from both HI I and H13 of Ml]
Cycle were used In position F (5)
HI. 7A

RC | Previous Fuel Assembly Position, Row (R), Column (C), (normalized to 1/8 core
F(c) - Cycle (c) In which the Fuel Assembly was Fresh

B - Fuel Batch Identifier (B)

Wt. % U-235 Enrichments

Freth Cycle Batch Wt %

IA I 1.93

3 5 2.62

5 7A 3.29

6 a 3.49

7 9 3.54

5 10 3.94

Burnable Poison Rod Assembly (BPRA) Locations

WL % BDC in BPRA Il Core Row & Column

1.70 H13, KI1

2.00 HL1.KI2M12I,

Rod Cluster Control Assembly (RCCA) Locations

RCCA Bank Identifier 1/ Corc Row & Column RCCA Bank Idcntifier 113 Core Row & Column

Banks 1.4 (Safiey) | Ll4K09.MKi. Bank 7(Regulating) H12,N12
L14, M13 ~ ~~~BrM I (Gray Axial1

Bank S (Regulating) K13. Ml I Poe hpnzRd L12I

Bank 6 (Regulating) H14. LIO
I.

Figure 7.4-1 Core Loading Description for Cycle 8
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H
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N

0

I L12 HIS N13 N13 HIl H14
F (IA) F (7) F (8) F (9) F (8) F (9) F (S) F (7)

9 10 1 10 1 1 10 9

HlI1/H13 N14 K14 LII
F (7) F (9) F (7) F (9) F (8) F (9) F (8)

9 11_ 9 II ID 11 10

M12 K12 L13 M13
F (8) F (9) F (S) F (9) F1(S) F (7)

10 II 10 II 10 9

H13 3114 K10
F (S) F (9) F (S) F (S)

10 I I 10 10

Note: This cycle must be N13 L14
modeled In full core F(79 F (9) F (7
symmetry because assemblies -1 9
fmn both Hl I and H13 of M12
Cycle 7 were used in position F (8)
K09. 10

RC | Previous Fuel Assembly Position, Row (R), Column (C), (normalized to I/8 core1
F(c) - Cycle (e) Inl which the Fuel Assembly was Fresh
B - Fuel Batch Identifier (B)

, Wt. % U-235 Enrichments

Fresh Cycle _Batch Wt. V

IA I 1 1.93

S 10 1 3.94

.- 9 1 1 3.90

Burnable Poison Rod Assembly (BPRA) Locations

WL . 1B4C In BPRA 1/S Core Row & Column

0.50 L13

1.40 H13

2.00 HII,KI2,LII

2.10 I KI, M12 1

Rod Cluster Control Assembly (RCCA) Locations

RCCA Bank Identifier 1/8 Core Row & Column RCCA Bank Identifier 115 Core Row & Columnn

Banks 1-4 (Safety) HIO. 09,K II Bank 7 (Regulating) H12,1N12

Bank 5 (Regulating) KI3, MIl BankI ' (ray AxiaR L12
_____________ a__ Power Shapilng Rod)

Bank 6 (Regulating) H14. LI1
a

Figure 7.4-2 Core Loading Description for Cycle 9



Waste Package Development Deslgn Analysis
Tte: CRC Swtepoint Reactivity 0alculations for Cycles and 9 of Crystal River Unit 3
Document dontnflor: BBA00000O017170200.ooO4REVo0 Page 110of 115

Fuel Assembly Identifiers & Locations in Cycle-8 of Crystal River Unit 3

08 09 10 I 1 12 13 14 IS
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JA G27 004 / G06 H04 C20 H06 G02 F19
Cycle IA I Cycle 4

019 H10 Gto .H12 Gt2 H14 F27
_ ~ ~ 1 _1 1 1 1 2

C20a
Cycle 4

H17 G17 H19 G14 F23

-9-4-4.-I -4

G19a H23 G25 H25

-_II

F19a H27 G23

_I - -

E19
Cycle 6

FXX - Fuel Assembly Identifier
- Previous Cycle Of Insertion If Other Than Preceding Cycle

Figure 7.4-3 Fuel Assembly Placements in Cycle 8
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Fuel Assembly Identifiers & Locations In Cycle-9 of Crystal River Unit 3

08 09 10 I 1 12 13 14 1s I
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0

- - I~ ~ ~ ~ ~ ~ ~ ~ ~ ~
Alta G08 H27 104 H27a 106 H04 G02

Cycle IA Cycle 7
__ -----

304aIG06a
Cycle 7

110 G23 112 Hi.4 114 H17
110 023 112 H14 114 H17- . - . - . - .. - . - . -

H23 117 H12 119 H19 G2S

112 _ _ 1 F1 2

H06 123 H2S HIO

- q - j - . -

G27a
Cycle 7

127 G14

- q -

H23a

F7 ] Fuel Assembly Identifier
c Previous Cycle Of Insertion If Other Than Preceding Cycle

Figure 7.44 Fuel Assembly Placements in Cycle 9
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7.5 Calculation Control Description

Each CRC reactivity calculation followed the histories of 225 cycles of 10000 neutrons. The faist 25
cycles were discarded to ensure that the neutron distribution had converged to the equivalent of the
normal spatial mode for the fission source prior to tallying interaction rates for the k1f calculation.
MCNP 4A provides a check for convergence to the normal spatial mode for the fission source by
comparing the estimated combined kr and its standard deviation for the first and second halves of the
active cycles. If the difference in the estimated combined k, from the two halves does not appear to be
zero, MCNP 4A will issue a WARNING message in the output. The 25 inactive cycles utilized in the
calculations of this analysis are sufficient for convergence to the normal spatial mode for the fission
source. The initial inactive cycle of each calculation utilized mulitple neutron source points that were
positioned one per fuel region in a central rod of each fuel assembly axial node.

7.6 CRC kff Results

The CRC kr results for each statepoint reactivity calculation are presented in Table 7.6-1. The reported
kdr result is the combined collision, tack length, and absorption estimate (combined estimator)
calculated by MCNP 4A. The reported standard deviation (a) corresponds to the reported combined
estimator result.

Table 7.6-1 CRC Statepoint lkf Results for Cycles 8 and 9 of Crystal River Unit 3
Cycle Statepoint EFPD j Output Filename | k a

8 0.0 inp22b.0 0.99337 j 0.00046
8 l . 0.0 inp22c.0 0.99380 0.00049
8 97.6 inp23b.0 0.99161 0.00045

8 139.8 inp24b.0 0.99177 0.00049
8 404.0 inp25b.0 0.99381 0.00044
8 409.6 inp26b.0 0.99550 0.00048
8 515.5 inp27b.0 0.99407 0.00042
9 0.0 inp28b.0 0.99302 0.00048
9 158.8 inp29b.0 0.99111 0.00043
9 219.0 inp3Ob.O 0.98941 0.00046
9 363.1 inp3b.O 0.98968 0.00047

8. Conclusions

The kff results presented in Table 7.6-1 demonstrate that the SAS2H depletion calculations performed
using the 44 group library of the SCALE 4.3 code system in conjunction with the ORIGEN-S cross
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section library provide good prediction of burned fuel isotopic compositions. In addition, the kdr results
presented in Table 7.6-1 demonstrate that the MCNP 4A reactivity calculations performed using the
cross section libraries presented in Table 7.3.1-1 provide good prediction of both fresh fitel and burned
fuel reactivity in PWR systems having a thermal neutron energy spectrunm.

9. Attachments

This analysis contains twenty attachments as shown in Table 9-1. Attachments I through X are the
MACE input decks for each CRC benchmark calculation. Attachments X through XX are ASCII
dataffle attachments of the CRC benchmark MCNP 4A output files. These output files are provided on a
single magnetic tape media which has been moved to reference 5.27. The attachment tape was created
using an HP Colorado TlOOOe parallel post model tape drive. Table 9-2 identifies the MCNP 4A output
filenames of each attachment, file dates and times, and file sizes.

Table 9-1 Attachment LUsting
Attachment | Number of Pages | Description

1 l 37 MACE Input Deck for the
____________________ .______________ Cycle-S, 0.0 EFPD Statepoint

43 MACE Input Deck for the
Cycle-S, 97.6 EFPD Statepoint

111 43 MACE Input Deck for the
Cycle-8, 139.8 EFPD Statepoint

MACE Input Deck for the
IV .4. 6 Cycle-8, 404.0 EFPD Statepoint

V 46 MACE Input Deck for the
_______46______ Cycle-S, 409.6 EFPD Statepoint

VI 43 MACE Input Deck for the
Cycle-S. 315.5 EFPD Statepoint

Vl 40 MACE Input Deck for the
Cycle-9, 0.0 EFPD Statepoint

VIII 48 - MACE Input Deck for the
______________4_____ Cycle-9, 158.8 EFPD Statepoint

IX 48 MACE Input Deck for the
. ___________________ Cycle-9, 219.0 EFPD Statepoint

X 5 1 MACE Input Deck for tem
X 51 Cycle-9, 363.1 EFPD Statepoint

Cycle-S. 0.0 EFPD MCNP 4A Output File
xi . Not Required Moved to reference 5.27.
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Attachment Number of Pages Descripton

Not Required Cycle-8, 97.6 EFPD MCNP 4A Output FileMoved to reference 5.27.

_III Not Required Cycle-8, 139.8 EFPD MCNP 4A Output File.
Moved to refecrence 527..

Cycle-S, 404.0 EFPD MCNP 4A Outpui FileXIV Not Required Moved to reference 5.27.

XV Not Required Cycle-S. 409.6 EFPD MCNP 4A Output FileXVI Not Requircd Moved to reference 5.27.
XVI ~~Not Reuie Cycle-S, 515.5 EFPD MCNP 4A Output File

XVII Not Required Moved to reference 5.27.

XVII Not Required Cycle-9, 0.0 EFPD MCNP 4A Output File
Moved to reference 5.27.

XVIII ~~Not Required Cycle-9, 158.8 EFPD MCNP 4A Output File
XVIXI NotRequiredMoved to reference 5.27.

XIX Not Required Cycle-9, 219.0 EFPD MCNP 4A Output File
Moved to reference 5.27.

xx Not Required ~Cycle-9, 363.1 EFPD MCNP 4A Output File
XX Not Required ~~~~~Moved to reference 5.27.

MACE Input Deck for the
XXI 37 Cycle-8, 0.0 EFPD Statepoint Re-Calculation

with Re-positioned Spacer Grids

Cycle-S, 0.0 EFPD Re-Calculation MCNP 4A
XXII Not Required Output File

.____________________ _______________ M oved to reference 5.27.

Table 9-2 Attachment Listing

IMCNP 4A OutputT1
Attachment UieA File Date and Time File Size (Bytes)

XI inp22b.O 08/111/97; 19:06:01 10440377

XII inp23b.O 08/11197; 19:07:41 13116146

XIII inp24b.0 08/11J97; 19:03:50 13193058

XIV inp25b.0 08/1 1/97; 19:12:41 13276910

XV inp26b.0 . 08112197; 06:47:41 13280306

XVI iinp27b.0 0812/97; 03:43:32 13411529
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Atta MentMCNP 4A Output File Date and Time FieSm Bts
Attachent FRenameFieSe(Bt)

XVII inp28b.0 08/12/97; 11:17:15 10410116

XVIII inp29b.0 08/12197; 11:18:54 133068S6

XIX inp30b.O 08/12/97; 11:07:37 12858660

xx inp3lb.O 08/12/97; 18:31:46 13633178

XXII inp22c.0 09/04/97; 13:41:52 10441437

& .
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1 s UN core design
2 t /f4th core sgyetry utilized
Crystal River Unit 3 : Reactor nae
CR3 Reactor prefix for ftlename.
08 * Cycle identifier
0.0 I CRC statepolnt [FPO value
1 s Largest Isotope set utilized
OFF : Fuel Density Option
10000 25 225 s Control specifications
16 : Nlaumer of CRC axial active fuel nodes per asseubly
1 1T.7800: Mode nuber and height (cm)
2 20.0025: Node nurber and height cce)
3 20.0025: lNode nurber ard height (cm)
* 20.0025: Node uiber and height (cm)
5 20.0025: Node nuaber and height (cm)
6 20.0025 : Node hurber aind height (cm)
7 20.0025 Node nruber and height (cm)
8 20.0025: Node nutber and height (cm)
9 20.0025: Node wnber and height (cm)
10 20.0025: lNode number and height (cm)
I1 20.0025 INode nurter and height (cm)
12 20.0025 lNode nunber and height (cm)
13 20.0025 Node nurber arid height Ccn)
14 20.0025 : Node nuiber and height (cm)
15 20.0025: lNode nurber end height (cm)
16 20.0025 : Mode nuer and height (cm)
17 20.0025: llode nuber and height (cm)
18 22.3520: Mode nurber and height (cm)
21.81098 aAssembly pitch In core (cm)
532.0 2200.0 2101.0: od. teup.(F), tytem press.Cpst), ppI b
AlM: 627 004 H04 C20 N06 C02 f19
627 G19 NI C10 N12 612 Nl4 m27
C06 HKI C20a NIT 617 N19 4 14 P23
N04 610 K17 619a N23 625 H25
c2O K12 617 H23 F19a K27 623
N06 612 N19 625 H27 E19
C02 114 614 N25 C23
F19 f27 F23
11 :Nuber of different fuel assembly design
1 2 3 4 5 6 3 7 (INSERTION ROD ASSENDLIES DEFINE ASSEMBLY DESIGNS)

3 6 5 4 9 4 3 7
4 3 * 3 4 3 86549437 a
434348II5 4 9 4 108g 2
6 3 4 3 8 ¶11
3 8 3 8 2
7 77
4 Number of Insertion rod assembly banks
01 CRA 366.204 CRA Banks 1.7
02 APSRA 104.000 APSRA Bank 8
03 EPRA 22.352 1.700 utX B4C
04 EPRA 22.352 2.000 Utz t4C
00 0001 040 1 03 01 00
00 01 03 01 04 01 00 00
01 03 01 04 02 04 01 00
04 01 04 01 04 01 00
01 04 02 04 01 00 00
03 01 04 01 00 00
01 00 01 00 00
00 00 00
1.93 3.84 3.84 3.94 2.62 3.94 3.84 3.49
3.34 3.84 3.94 3.84 3.94 3.84 3.94 3.49
3.84 3.94 2.62 3.94 3.04 3.94 3.84 3.49
3.94 3.K4 3.94 3.84 3.94 3.84 3.94
2.62 3.94 3.84 3.94 3.49 3.94 3.54
3.94 3.K4 3.94 3.84 3.94 3.29
3.84 3.94 3.84 3.94 3.84
3.49 3.49 3.49
B B B F B f I B
B B F B FB F B
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IFIFIIBBF 8 B B B B
O F B F B FB
BF B F 8 F B
B 8F B F B

B B *
3 :nXumber of lever r egons in JICUP nodel (below Lower tndfittings)
5.08 2.7W2 23 t Lower region I luelght (cm), denmitY (secO, Of e sotopes
6000.50e 0.064
7014.50e 0.080
14000.S0e 0.603
15031.50e 0.036
16032.50e 0.024
24050.60e 0.637
Z4052.60e 12.7t2
Z4053.60e 1.477
24054.60e 0.375
25055.50c 1.608
26054.60e 3.149
26Z6.60e 50.763
26057.60c 1.83
2605B.60e 0.160
2U058.60c 5.011
28060.60c 1.982
25061.60e 0.08?
28062.60c 0.282
28064.60e 0.074
1001.50c 2.192
5010.50c 7.40SE-03
5011.56e 3.38E-02
6016.50e 17.391
12.70 2.479 23 sLower r eten 2 height (cm), density tgtee), 4 of cotopes
6000.S0e 0.061
7014.50c 0.076
14000.50c 0.573
15031.50c 0.034
16032.50c 0.023
24050.60c 0.606
Z4052.60c 12.160
24053.60c 1.405
24054.60c 0.356
25055.50c 1.529
26054.60e 2.995
26056.60e 48.289
'26057.60e 1.125 *
26058.60c 0.153
28058.60c 4.T6?
28060.60e 1.885
28061.60c 0.083
28062.60c 0.268
28064.60c 0.070
1001.50c 2.629
S010.50e &.WU6-03
S011.S6e 4.059E-02
8016.S0e 20.e61
12.202 C.9a20 23: Lower regioni 3 height E cdensty tg/cc), o f Isotopes

704.50c 0.024
14000.50c 0.181
15031.50e 0.011
t6032.50e 0.007
24050.60e 0.191
24052.60c 3.838
24053.60e 0."44
Z4054.60c 0.112
Z5055.50c 0.483
26054.60c 0.9C5
26056.e0e 15.242
26057.6kc 0.355
2605860e 0.048
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ZtO58.60c 1.505
2806D.60c 0.595
2tO61.60c 0.026
28062.60c 0.085
2tO64.60c 0.022
1001.50c 8.473
5010.50c 2.864E-02
5011.56c 1 .3MO-1
8016.50c 67.234
O.274Z s Distance Cc.) between tOe core baffle and the outer fuel asset*ly
1.905 7.9 19 : Care beffle thickness (cm), density (t/ec), U of lsotopes
6000.50c 0.080
7014.Sc 0.100
14000.50c 0.750
15031.SCc 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.83
24054.60c 0.466
25055.50c 2 000
26054.60c 3.918
26056.60c 63.156
26057.6kc 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
179.07 : Core barrel Inner radius (em)
5.08 7.9 1i : Core barrel thickness (em), density t9JCC). I of isotopes
6000.50c 0.080
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472 *
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
186.69 : thermal shield Irner radius (cm)
5.08 7.9 19 : Thermal shield thickness (cm), density (glce), i of isotopes
6000.5Cc 0.080
7014.5Cc 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
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28062.60c 0.350
2U16C.60c 0.092
216.695 s Pressure vessel cladding Inaer radius Cmsi
0.478 7.9 19 I Pressure vessel cladding thickness (cm), density CS/cc), e
6000.50c 0.050
7014.5Cc 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
2C060.60c 2.465
23061.60c 0.109
28062.60c 0.350
28064.60c 0.092
21.433 7.832 9 : Pressure vessel thickness (cm), density (g/cc)1 4 of isotq
6000.50c O.220
14000.50c 0.275
15031.50c 0.035
16032.5Dc 0.035
25055.50c 0.900
26054.60c 5.615
26056.60c 90.524
26057.60c 2.110
26055.60c 0.286
4 : Number of regions Ove upper end-fitting of asserbly containing a tPRA
14.12 1.2666 23 : Upper region 1 height (cg), density Ct/cc), Lof isotopes
6000.50c 0.035
7014.5Cc 0.044
14000.50c 0.327
15031.50c 0.020
16032.50c 0.013
24 050.60c 0.346
24052.60c 6.934
24053.60c 0.801
24054.60c 0.203
25055.5Cc 0.872 *
26054.60c 1.708
26056.60c 27.535
26057.60c 0.642
2 6 058.60c 0.087
28058.60c 2.718
28060.60c 1.075
25061.60c 0.047
28062.60c 0.153
28064.60c 0.040
1001.50c 6.299
5010.50c 2.129E-02
5011.56c 9.726E-02
1016.50c 49.984
3.18 2.0711 23 : Upper region 2 height cm), density Cg/cc), of isotopes
6000,50c 0.056
7014.S0c 0.070
14000.50c 0.523
15031.50c 0.031
16032.50c 0.021
24050.60c 0.553
24 052.60c 11.083
24 053.60c 1.281
24054.60c 0.325
25055.50c 1.394
26054.60c 2.730

if Isotopes

pHs



-
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2M6.60c 44.014
26057.60c 1.026
26058.60c 0.139
28M8.60c 4.345
28060.6c 1.718
28061.60c 0.076
28062.60c 0.2U
28064.60c 0.064
1001.50c 3.385
5010.50c 1.144E-02
5D11.56c 5.227E-02
8016.50c 26.861
7.62 2.9027 25 : Upper region 3 height (c), density Cotec). of isotopes
6000.50c 0.064
7014.50c 0.080
14000.50c 0.600
15031.50c 0.036
16032.50c 0.024
24050.60c 0.634
24052.60c 12.713
24053.60c 1.469
24054.60c 0.373
25055.50c 1.599
26054.60c 3.132
26056.60c S0.46
Z6057.60c 1.177
26058.60c 0.160
28058.60c 4.983
28060.60c 1.971
28061.60c 0.087
28062.60c 0.280
28064.60c 0.073
1001.50c 2.067
5010.50c 6.986E-03
5011.56c 3.191E102
8016.50c 16.402
40000.60c 1.531
50000.35c 0.022
5.08 3.5812 25 : Upper region 4 height Can), density Cg/cc), of isotopes
6000.50c 0.069
7014.50c 0.086
14000.50c 0.644
15031.50c 0.039
16032.50c 0.026
24050.60c 0.681 *
24052.60c 13.649
24053.60c 1.577
24054.60c 0.400
25055.50c 1.716
26054.60c 3.362
26056.60c 54.200
26057.60c 1.263
26058.60c 0.171
28058.60c 5.350
28060.60c 2.116
28061.60c 0.093
28062.60c 0.301
28064.60c 0.079
1001.50c 1.339
5010.50c 4.526E-03
S011.56c 2.067E-02
8016.50c 10.627
40000.60c 2.158
50000.35c 0.031
4 : Number of regions above Liper end-fitting of assmebly containing a CRA
14.12 1.4342 23 : Upper region I height (Ca), density Cglcc). 4 of isotopes
6000.5Cc 0.041
7014.50c 0.051
14000.50c 0.386
15031.50c 0.023
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16032.50c 0.015
24050.60c 0.408
24052.60c 8.182
24053.60c 0.946
24054.60c 0.240
25055.5Sc 1.029
26054.60c 2.016
26056.60c 32.493
26057.60c 0.757
26058.60c 0.103
28058.60c 3.207
2Z060.60c 1.268
28061.60c 0.056
28062.60c 0.180
28064.60c 0.047
1001.50c 5.422
SCIO.SOc 1.833E-02
SO11.5 8.373E-02
W016.50c 43.027
3.18 2.1552 23 ; Upper region 2 height (cm), densIty Cg/cc), i of Isotopes
6000.50C 0.057
7014.50c 0.071
14000.5Cc O.535
15031.5c 0.032
16032.50c 0.021
24050.60c 0.565
24052.60c 11.338
24053.60c 1.310
24054.60c 0.332
25055.SCc 1.426
26054.60c 2.793
26056.60c 45.027
26057.60c 1.049
26058.60c 0.142
28058.60c 4.445
28o60.60c 1.758
28061.60c o.o0n
28062.60c 0.250
2B064.60c 0.065
1001.50c 3.206
5010.50c 1.084E-02
S011.56c 4.950E-02
9016.50c 25.439
7.62 3.2507 23 Upper region 3 height (cm), density (g/cc), 4 of Isotopes
6000.50c 0.068 *
7014.50c 0.085
14000.50c 0.634
15031.50c 0.038
16032.50c 0.025
24050.60c 0.671
24052.6Cc 13.454
24053.60c 1.555
24054.60c 0.394
25055.50c 1.692
26054.60c 3.314
26056.60c 53.428
26057.60c 1.245
26058.60c 0.169
28058.60c 5.274
28060.60c 2.086
28061.60c 0.092
28062.60c 0.296
28064.60c 0.078
1001.50c 1.720
5010S.Sc .SSE-03
5011.56c 2.656E-02
8016.SCc 13.650
5.M08 3."1 23 : Upper region 4 height (cm), density (u/cc), of isotopes
6000.50c 0.069
7014.S0c 0.086
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14000.50c 0.645
15031.50c 0.039
16032.50c 0.026
24050.60c 0.682
24052.6Cc 13.684
24053.60c 1.581
24054.60c 0.401
25055.50c 1.721
26054.60c 3.371
26056.60c 54.343
26057.60C 1.266
26058.60c 0.172
28058.60c 5.364
28060;60c 2.121
28061.60c 0.093
2t062.6Cc 0.302
28064.60c 0.079
1001.50c 1.558
5010.50c 5.268E-03
5011.56c 2.406E-02
8016.50C 12.367
4 : Xumber of regions above tper end-fitting of assembly containing an APfLA
14.12 t.S497 23 s Upper region I height (cm), density (g/cc)* 6 of isotopes
6000.5Cc 0.045
7014.50c 0.056
14000.50c 0.419
15031.50c 0.025
16032.SOc 0.017
24050.60c 0.443
24052.60c 8.885
24053.60c 1.027
24054.60c 0.260
25055.50c 1.117
26054.60c 2.189
26056.60c 35.286
26057.60c 0.822
26058.60c 0.112
28058.60c 3.483
28060.60c 1.377
28061.60c 0.061
28062.60c 0.196
25064.60c 0.051.
1001.50c 4.928
5010.50c 1.666E-02
5011.56c 7.610E 02
8016.5Cc 39.108
3.18 2.3456 23 s Upper region 2 height (cm), density (/e), o.f Isotopes
6000.50c 0.060
7014.5Cc 0.074
14000.50c 0.559
15031.50c 0.034
16032.50c 0.022
24050.6Cc 0.591
24052.60c 11.848
24053.60c 1.369
24054.60c 0.347
25055.50c 1.490
26054.60c 2.919
26056.60c 47.051
26057.60c 1.096
26058.60c 0.149
28058.60c 4.644
28060.60c 1.837
25061.60c 0.081
28062.60c 0.261
28064.60C 0.068
1001.50c 2.848
5010.50c 9.627E-03
5011.56c 4.398E-02
8016.SOc 22.599



-
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7.62 2.785 23 * Upper region 3 height (cm) density ig/cc), of fistopes
6000.50c 0.064
7014.50c 0.080
14000.50c 0.602
15031.50c 0.036
16032.50c 0.024
14050.60c 0.636
24052.60c 12.758
24053.60c 1.474
24054.60c 0.374
25055.50c 1.604
26054.60c 3.143
26056.60c 30.664
Z6057.60c 1.181
26058.60c 0.160
28058.60c 5.001
28060.60c 1.978
28061.60c 0.087
Z8062.60c 0.281
28064.60c 0.074
1001.50c 2.209
S010.50c ?.467E-03
S011.56c 3.411E-02
8016.50c 17.529
5.06 3.4411 23 a Upper regIon 4 height (e), density CI/cc). 6 of Isotopes
6000.5Sc 0.069
7014.50c 0.086
14000.50c 0.645
15031.50c 0.039
16032.50c 0.026
24050.60c 0.682
24052.60c 13.6U4
Z4053.60c 1.581
24054.60c 0.401
25055.50c 1.721
26054.60c 3.371
26056.60c S4.343
26057.60c 1.266
26058.60c 0.172
28058.60c 5.364
28060.60c 2.121
28061.60c 0.093
28062.60c 0.302
28064.60c 0.079
1001.50c 1.558 *
5010.50c S.268E-03
3011.56c 2.406E-02
E016.5Cc 12.367
4: fumber of resions above uper end-fitting of regular asseftblY
14.12 1.1803 23: (Ipper region I height (cm). density o/cec). o f Isotopes
6000.5Cc 0.031
7014.50c 0.039
14000.50c 0.290
15031.50c 0.017
16032.50c 0.012
24050.60c 0.307.
24052.60c 6.153
24053.60c 0.711
24054.60c 0.180
25055.50c 0.774
26054.60c 1.516
26056.60c 24.434
26057.60c 0.S69
Z6058.60c 0.077
28058.60c 2.412
28060.6Cc 0.954
28061.60c 0.042
28062.60c 0.136
28064.60c 0.035
1001.50c 6.847
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5010.50c 2.315E-02
5011.56c 1.057E-01
W016.50c 54.336
3.18 1.753 23 s Upper region 2 height cm), density Co/c). I f fIotpepc
6000.50c 0.050
7014.50c 0.062
14000.50c 0.467
15031.50c 0.028
16032.50c 0.019
24050.60c 0.494
24052.60c 9.898
24053.60c 1.144
24054.60c 0.290
25055.50c 1.245
26054.60c 2.438
26056.60c 39.306
26057.60c 0.916
26058.60c 0.124
28058.60c 3.880
28060.60c 1.534
28061.60c 0.068
28062.60c 0.218
28064.60c 0.057
1001.50c 4.217
5010.5Cc 1.426E-02
5011.56c 6.S12E-02
8016.50c 33.467
7.62 2.5446 23: ipper region 3 height cm), density Cufcc), 1 of isotopes
6000.5Cc 0.062
7014.5Cc 0.077
14000.50c 0.580
15031.50c 0.035
16032.5Cc 0.023
24050.60c 0.613
24052.60c 12.299
24053.60c 1.421
24054.60c 0.360
25055.50c 1.547
26054.60c 3.030
26056.60c 48.842
26057.60c 1.138
26058.60c 0.154
28058.60c 4.821
28060.60c 1.907
28061.60c 0.084 *
28062.60c 0.271
28064.60c 0.071
1001.50c 2.S31
5010.SCc 8.S56E-03
5011.56c 3.908E-02
8016.50c 20.086
5.08 3.2057 23 : Upper reg1in 4 height cm), density iglcc). I of isotopes
6000.5Cc 0.067
7014.Sc 0.084
14000.50c 0.632
15031.SOc 0.038
16032.50c 0.025
24050.60c 0.668
24052.60c 13.395
24053.60c 1.548
24054.60c 0.393
25055.50c 1.685
26054.60c 3.300
26056.60c 53.197
26057.60c 1.240
26058.60c 0.168
28058.60c 5.251
28060.60c 2.077
28061.60c 0.091
28062.60c 0.295
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Z8064.60c 0.077
1001.50c 1.761
5010.50c S.953E-03
SC11.56c 2.719E-02
1016.5Cc 13.975
18 : Number of KWP exltl active fuel nodes for assembly design 1(Istch 1. Empty)
1 17.7h00 : Node number and height (cm)
2 20.0025 : Node ruiber and height (cm)
3 20.0025 : ode number ard height (cm)
4 20.0025 : Node number and height (cm)
5 20.0025 : Node nurber and height (cm)
6 20.0025 : Node nurber and height (cm)
7 20.0025 : Node nurber and height (cm)
6 20.0025 : lode nurter and height (cm)
9 20.0025 : Node mber and height (cm)
10 20.0025 : Node sumber and height (cm)
11 20.0025 : Node rnuber and height (cm)
1Z 20.0025 : Node number and height (cm)
13 20.0025 a Node number and height (cm)
14 20.0025 i Node nutber and height (cm)
15 20.0025 s Node nutber and height (cm)
16 20.0025 :Node nuiber and height (cm)
17 20.0025 : Node number and height (cm)
10 22.3520 s lode number and height (cm)
208 s Number of fuel rods in assembly
1.U272 : Pin-pitch In asseibly (cm)
463630.0 s Initial mass of uranium In assembly (g)
0.4699 0.47t79 0.5461 s Fuel pellet radius (cm), clad inner radius (cm), clad outer radius (cm)
.19.161 11.033 s Upper and lower fuel rod plenum heights (cm)
0.714 0.714 i Upper and lower fuel rod end-cap heights (cm)
8.731 16.2n3 s Upper and lower fuel assembly end-fitting heights (cm)
7 Nunber of spacer grids (excluding the lower grid)
1 t.573 383.486 115.698 s Spacer , spacer height (cm), distance between top of sucer and bottom of active fuel (cm), Vc
2 3.81 321.732 1.676 s Spacer * spacer height (cm), distance between top of spacer and bottem of active fuel (cm), Volu
3 3.81 268.153 U8.676: Spacer spacer height (cm), distance between top of spacer and bottem of active fuel (cm), Volu
4 3.81 214.577 38.676 s Spacer spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
5 3.81 160.98 88.6476 Spacer I, spacer height (cm), distance between top of spacer and bottom of active futel (cm), Volu
6 3.1 107.420 88.676: Spacer f, spacer height (cm), distance between top of spacr and bottom of active fuel (Ct). Volu
7 3.81 53.762 e8.676 s Spacer I, spacer height (cm), distance between top of pacer and bottom of active fuel (cm), Volfu
1 s ZIrc-4 fuel rod cladding specification
1.5565 22 : Fuel rod uper plenum density tglcc), * of isotopes
6000.5c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 a Fuel rod lower plemu density CS/cc), 9of isotopes
6000.5Cc 0.035
7014.5Sc 0.043
14000.50c 0.326
15031.5Cc 0.020
16032.50c 0.013
24050.60c 0.347
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24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.7r9
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.6Cc 55.509
50000.35c 0.792
3.1078 33 : Fuel asseatly upper and-fitting density (CCcc). of Isotopes
6000.5Sc 0.065
7014.5Cc 0.070
14000.5Cc 0.566
15031.50c 0.033
16032.50c 0.023
24050.60c 0.648
24052.60c 12.991
24053.60c 1.S01
24054.60c 0.381
25055.50c 1.442
26054.60c 2.856
26056.60c 46.043
26057.60c 1.073
26058.60c 0.146
2058.60c 8.479
28060.60c 3.353
28061.60c 0.148
28062.60c 0.477
28064.60c 0.125
1001.50c 1.855
5010.SCc 6.397M-03
5011.S6c 2.922E-02
5016.5Cc 14.724
13027.50c 0.058
Z2000.50c 0.105
27059.50c 0.116
29063.60c 0.024
29065.60c 0.011 **
41093.50c 0.298
42000.5c 0.354
73181.5Cc 0.298
40000.60c 1.679
50000.35c 0.024
2.2486 33 : Fuel assembly lower and-fItting density tC/cc), I of Isotopes
6000.5Cc 0.055
7014.50c 0.058
14000.50c 0.475
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.028
24053.60c 1.274
24054.60c 0.323
25055.50c t.203
26054.60c 2.386
26056.60c 38.472
26057.60c 0.897
26058.60c 0.122
28058.60c 7.570
28060.60c 2.994
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
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1001.50c 3.018
5010.50c 1.032E-02
5011.56c 4.716E-02
8016.50c 23.957
13027.5Cc 0.056
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
400WW.60c 3.580
50000.35c 0.051
3 : Inconel spacer grid material specification
0.63246 0.67310 403.067 6.032 * CT IR, O, CT top to lower pad top, CT bot to lover pad bat
1 * Zirc-4 CT material specification
0.56007 0.690965 393.065 3.175 t IT lR, OR, IT top to tower pad top, IT bot to lower pad bet
1 a Zirc-4 IT material specification
1E : Nurber of MCKP axisl active fuel nodes for assembly design 2 (Batch 9S Empty)
1 17.7300 s Node number and height (en)
2 20.05: Node rnsber and height cem)
3 20.0025: lNode mber and height (cm)
4 20.0025: lode mnuber and height (cm)
5 20.0025 lNode nrmbr nd height (cm)
6 20.0025 : Node number and height (en)

.7 20.0025 s Node nmber and height (cm)
E 20.0025: lNode muaber and height (cm)
9 20.0025: lNode is' er and height (cm)
10 20.0025 *Node np ber and height (cm)
11 20.0025 lNode numter and height (cm)
12 20.0025 Node number and height (cm)
13 20.0025 s Node mber and height Cem)
14 20.0025 Node number and height Cem)
15 20.0025 s Node matter and height (Ca)
16 20.0025 : Node number and height (Cm)
17 20.0025: lNode numtber and height Cem)
18 22.3520: lNode nurter and height Cc)
208 : Niaber of fuel rods In assembly
1.42712 : Pin-pitch in assettly (cm)
463630.0 t Initial mass of uranium In asseably CS)
0.468122 0.47379 0.S461 : Fuel pellet radius Cm.), clad iaier radius (cm), eld outer radius Ccm)
19.161 11.033 : Upper And lower fuel rod plenum heights (cm)
0.714 0.714 Upper and lower fuel rod end-cap heights (cm)
E.731 16.723: Upper.W lower fuel ausswbly end-fitting heights (cm)
7 N humber of spacer grids Cexcluding the iower grid)
1 6.573 383.486 115.698 s Spacer #, cpacer height (cm), distance between top of spacer and bottom of active fuel (cm). vo
2 5.08 321.493 125.758 Spacer f, spacer height Ccm), distance between top of spacer and bottom of active fuel (en) Vol
3 5.08 267.917 125.758 6 Spacer f spacer height (cm), distance between top of spacer and bottm of active fuel tCe. Vol
4 5.08 214.338 125.758 Spacer f. spacer height (em), distance between top of paer and bottom of active fuel (cm), vol
5 5.08 160.760 125.758 i Spacer f. spacer height (m), distance between top of spaear and bottom of active fuel (cm), Vol
6 5.08 107.181 125.78 s Spacer If spacer height (cm), distance between top of spacer nd bottom of active fuel (em), Vol
I 5.08 53.605 125.758 Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
I s 2ire-4 fuel rod cladding specification
1.5565 22 s Fuel rod ipper pleau density (t/ec), of isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.5Cc 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.6Cc 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
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2806D.60c 1.015
25061.60c 0.045
Z8062.60c 0.144
28064.60c 0.035
W016.Sc 0.071
40000.60c S7.766
50000.35c 0.824
2.t520 22 s Fuel red lower plum density (gtcc), 3 of isotopes

6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.SC 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.04?
28062.60c 0.152
28064.6Dc 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1078 33 : fuel aassbtLy upper end-fitting density Cglcc). 

of isotopes

6000.50c 0.065
0CU.5Cc 0.070

14000.SOc 0.566
15031.SOc 0.033
16032.50c 0.023
24050.60c 0.648
24052.60c 12.991
24053.60c 1.501
24054.6Dc 0.331
25035.50c 1.442
26054.60c 2.456
26056.60c 46.043
26037.6Dc 1.073
26058.60c 0.146 I
28058.60c 8.479
28060.60c 3.353
28061.60c 0.148
28062.60c 0.477
28064.60c 0.125
1001.SOc 1.855
$010C.Sc 6.3M78-03
5011.56c 2.922E-02
8016.50c 14.724
13027.SOc 0.058
22000.SOc 0.105
27059.SOc 0.116
29063.60c 0.024
29065.60c 0.011
41093.50c 0.298
42000.50c 0.354
73181.50c 0.298
40000.60c 1.679
50000.35c 0.024
2.2486 33 . Fuet assemtbly lower and-fitting density C/cc), o of isotqpes

6000.50c 0.055
7014.50c 0.053
14000.SOc 0.475
15031.50c 0.028
16032.50c 0.019

I
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24050.60c 0.550
2h052.60c 11.028
24053.60c 1.274
24054.60c 0.323
25055.50c 1.203
26054.60c 2.386
26056.60c 38.472
26057.60c 0.897
26058.60c 0.122
28058.60c 7.570
28060.60c 2.994
Z8061.60c 0.132
28462.60c 0.426
28064.60c 0.111
1001.5Cc 3.018
5010.50c 1.032E-02
5011.56c 4.716E-02
e016.50c 23.957
13027.50c 0.056
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.SOc 0.340
73181.50c 0.286
40000.60c 3.580
50000.35c 0.051
1 : Zirc-4 spacer grid materiel specification
0.6432 0.67310 403.067 6.032 s CT It, CR, CT top to lower pad top, CT bot to lower pad bot
1 : Zirc-4 CT material specification
0.56007 0.690965 393.065 3.175 a IT tR, OR, IT top to lower pad top, IT bot to lower pad bot
1 s Zirc-4 IT materiel specification
16 :Number of ICtP axial active fuel nodes for assembly design 3 (Satch 9. CRA)
1 17.78O0 : lode number and height (cm)
2 20.0025 : node number end height (Cm)
3 20.0025 : Node numter and height (cm)
4 20.0025 :Node ,nwter and height (cm)
5 20.0025 : Node nwtaer and height (cm)
6 20.0025 :ode numter and height (cm)
7 20.0025 : Mode number and height (cm)
8 20.0025 : Node number and height (cm)
9 20.0025 s Node nurber and height (cm)
10 20.0025 Node nvuaer and height (cm)
11 20.0025 : Kodeonumber and height (Cnc)
12 20.0025 N Node number and height (cm)
13 20.0025 N Node nurmber and height (cm)
14 20.0025 M Node number and height (cm)
15 20.0025 M Node number and height (cm)
16 20.0025 N Node nurber and height (cm)
17 20.0025 M Node number.and height (cm)
18 22.3520 Node nizber and height (cm)
208 : Number of fuel rods in assembly
1.44"272 Pin-prtch in assembly (cm)
463630.0 s Initial mass of uranium in assembty (g)
0.468122 0.47J79 0.5461 : Fuel pellet radius (cm). clad Inner radius (cm), clad outer radius (cm)
19.161 11.033 s Upper and lewer fuel rod plenum heights (cm)
0.714 0.74 s Upper and lower fuel rod end-cep heights (cm)
6.731 16.723 s Upper end lower fuel assrtbly end-fitting heights (cm)
7 a umber of spacer grids (excluding the loemr grid)
1 8.573 383.486 115.698 s Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), vo
2 5.08 321.493 125.r t Spacer #, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), vol
3 5.08 267.917 125.58 Spacer I, spacer height (cm), distance between top of spacer and bottom of active fuel cm), Vol
4 5.08 214.338 125.758 a spacer I, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Val
5 5.08 160.760 125.758 i spacer -f, spacer height (cm). distance between top of spcer and bottom of active fuel (cm) Vtol
6 5.08 107.181 125.758 : Spacer U, spacer height (cu), distance betwen top of spacer and bottom of active fuel (cm), Vol
7 5.08 S3405 125.758 t spacer # spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Volu
I s Zrc-4 fuel rod cladding specification
1.5565 22 : Fuel red upper plesnu density tolcc). f of isotopes
6000.50c 0.033
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7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
Z4050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.B23
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
2S058.60c 2.566
28060.6Cc 1.015
28061.60c 0.045
28062.60c 0.1U
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 Fuel red lower plFtun density Cufee). U of fIstopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.2683 33 : Fuet assebly pper end-fitting density (9/cc), i of Isatipes
6000.5Cc 0.066
7014.5Sc 0.072
14000.50c 0.579
15031.SOc 0.034
16032.50c 0.023
24050.60c 0.659
24052.60c 13.218
24053.60c 1.527
24054.60c 0.387
25055.50c 1.480
26054.60c 2.929
26056.60c 47.217
26057.60c 1.100
26058.60c 0.149
28058.60c 8.402
28060.60c 3.323
28061.60c 0.146
28062.60c 0.472
28064.60c 0.124
1001.50c 1.705
5010.5Cc 5.883E-03
5011.56c 2.687E-02
8016.Sc 13.533
13027.50c 0.055
22000.50c 0.099
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27059.50c 0.111
29063.60c 0.023
29065.60c 0.010
4103.50c 0.283
42000.50c 0.337-
73181.50c 0.283
40000.60c 1.596
50000.35c 0.023
2.2486 33 s Fuel ssemtbly lower end-fittins density CBlcc), i Of isotopes
6000.50c 0.055
7014.50c 0.058
14000.50c 0.475
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.028
24053.60c 1.274
24054.60c 0.323
25055.50c 1.203
26054.60c 2.386
26056.60c 38.472
26057.60c 0.897
26058.60c 0.122
28058.60c 7.570
28060.60c 2.994
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111

.1001.50c 3.018
5010.50c 1.032E-02
5011.56c 4.716E-02
8016.50c 23.957
13027.50c 0.056
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.580
50000.35c 0.051
I : Zirc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 s CT IR, OR, CT top to luwer pad top. CT bot to lower pad bat
1 : Zluc-4 CT material specification
0.56007 0.690965 393.065 3.175 s IT IP, OR, IT tap to lower pad top, IT bot to lover pad bat
1 s Zirc-4 IT waterial specification
18: Nuwber of NCNP axial active fuel nodes for assembly design 4 (Match 10. 2.0 wtX SC)
1 17.7800 Mode mnaber and height (cm)
2 20.0025 MNode rmber and height (cm)
3 20.0025 s Node rnumer and height (cm)
4 20.0025: lNode nrer and height (cm)
5 20.00 t ode ruaer and height (cm)
6 20.0025 s Node oruer and height (cm)
7 20.0025 s Node mimber and height (cm)
8 20.0025 s Node nK r and height (Cm)
9 20.0025 lNode durter and height (cm)
10 20.0025 s Node nuser and height (cm)
11 20.0025 Node number and height (cm)
12 20.0025 s Node qurter and height Ccm)
13 20.0025 INode mimber and height (cm)
14 20.0025 lNode num er and height (cm)
15 20.0025 lNode numaer and height (cm)
16 20.0025 lNode nurber and height (cm)
17 20.0025 lNode nurber and heifht (cm)
18 22.3520 s Node nurber and height (cm)
208 : Ulber of fuel rods In asseably
1.44272 Pin-pitch In assembly (cm)
463630.0 s Initial mass of uranium in assembty (g)
0.46122 0.47879 0.5461: Fuel peltet radius (cm), clad Inner radlus (cm), clad outer radius (cm)
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19.161 11.033 s Upper end lover fuel rod planum heights (cm)
0.714 8.714 t Upper And lower fuel rod ed-cap heights Cm)
5.731 16.723 s Upper and ltuer fuel assembly end-fittig heights (cm)
7 N *umber of spacer grids (excluding the lover grid)
1 .573 383.486 115.698 a Spacer *, spacer height (cm), distance between tap of spacer and bottin of active fuel cm), VD
2 5.08 321.493 125.7h8 spacer f, spacer height (cm), distance between top of spacer and botteo of active fuel (co). Vol
3 5.08 267.917 125.758 a Scer f, spacer height (cm). distance between top of spacer and bottom of active fuel (cm). Vot
4 5.08 214.338 125.758 t Spacer 6, spacer height (co), distance between top of spacer an bottom of active fuel (co). Vot
5 S.08 160.760 125.758 a spacer ff spacer hetght cm), distance betwetn top of spacer and bottom of activ f*uel cm), Vol
6 5.08 107.181 125.758 a Spacer 4, spacer height (cm), distance between top of spacer ard bottom of active fuel cm). Vol
7 5.08 53.605 125.758 T Spacer N, spacer height cm), distance between top of acer and bottom of active fuel (cm), volu
I s Zrc-4 fuel rod elading specification
1.5565 22: Fuel rod upper plena. density Cg/cc). *sf isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.5c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
25058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.B24
2.8520 22 : Fuel rod lower plIes density Cu/cc). N of Isotopes
6000.50c 0.035
7014.50c 0.043
14000.Sc 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
Z4054.60c 0.204 *
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1998 33 a Fuel assembly upper e-fittling deiwity (C/cc) N of isotopes
6000.50c 0.066
7014.50c 0.071
14000.50c 0.572
15031.50c 0.034
16032.50c 0.023
24050.60c 0.654
24052.60c 13.117
24053.60c 1.516
24054.60c 0.384
25055.50c 1.459
26054.60c 2.890
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26056.60c 46.594
26057.60c 1.086
26058.60c 0.147
28058.60c 8.499
28060.60c 3.361
28061.60c 0.148
28062.60c 0.478
28064.60c 0.125
1001.5Cc 1.767
5010.50c 6.09BE-03
5011.56c 2.786E-02
G016.50c 14.026
13027.5Dc 0.058
22000.50c 0.104
27059.50c 0.115
29063.60c 0.024
29065.60c 0.011
41093.50c 0.295
42000.50c 0.351
73181.50c 0.295
40000.60c 1.671
50000.35c 0.024
2.2486 33 : Fuel assaebly lower end-fitting density C/cc), 5 of isotopes
60W.50c 0.055
7014.50c 0.058
14000.50c 0.475
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.028
24053.60c 1.274
24054.60c 0.323
25055.50c 1.203
26054.60c 2.386
26056.60c 38.472
26057.60c 0.897
26058.60c 0.122
2z058.60c 7.570
28060.60c 2.994
28061.60c 0.132
28062.6Cc 0.426
28064.60c 0.111
1001.50c 3.018
5010.50c 1.032E-02
5011.56c 4.76E-S2
B016.50c 23.957
13027.50c 0.056
22000.50C 0.100
27059.50c 0.M11
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.580
50000.35c 0.051
1 : Zirc-4 spacer grid material specification
0.6324 0.67310 403.067 6.032 5C JR, CIR; CT top to lower pad top, CT bot to lower pad hot
1 : Zrc4 CT material specification
0.56007 0.690965 393.065 3.175 : IT JR, M, IT top to tower pad tep. 1T bot to lower pad bot
1 : Zirc-4 IT material specification
18 : Nutber of ICUP axial active fuel nodes for assembly design 5 (latch 5. CRA)
1 17.7800 : Mode number and haight (cm)
2 20.0025 s Mode ruber and height (cm)
3 20.0025 : Mode nwber and height (cm)
4 20.0025 s Node urmer ad height (cm)
5 20.0025 Node s umber and height (cm)
6 20.0025 s Mode rurter and height (cm)
7 20.0025 s Mode nirter end height (cm)
8 20.0025 : Node ruiber and heilhS (cm)
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9 20.0025 : Ilode amber and height (em)
10 20.0025 s Node number and height (cmi)
11 Z0.002 s llode uber and height (cm)
12 20.02 : Rode fuUer and height (cm)
13 20.0023 lNode r r and heIght (cm)
14 20.0023 sNode 'tuber ard height (cm)
15 20.0023 a Node 'tiber end height (cm)
16 20.0023 s ode waber and height (Ce)
17 20.0025 s Node nurber and height (cm)
18 22.31Z0 t Node cu r end height (cm)
208 a Nurber of fuel rods in assurbly
1.442M Pfn-pitch In assebrly (cm)
463630.0: initial mass of uranium In assearbly to)
0.468122 0.47879 0.5461 a Fuel pellet radius (cm), clad Inner radius (tm), clad outer radius (em)
19.161 11.033 a Uper and lower fuel rod plenum heights (cm)
0.714 0.714 a Upper and lower fuel rod end-cap heights (cm)
1.731 16.723 a Upper and lower fuel assemrbly end-fitting heights (em)
7 7 Nuiter of spacer grids (excluding the lower grid)
1 a.s73 383.486 115.698 Spacer *. spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Yo
2 3.81 321.732 W8.676 : Spacer U. spacer height (em), distance between top of spacer ard botten of active fuel (cm), Volu
3 3.51 268.153 U8.676 s Spacer , spaear height (cm), distance between top of spacer and bottom of active fuel (em), Votu
4 3.L8 214.577 18.676 a Spacer I, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
5 3.81 160.S98 U8.676 ; Spacer . spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
6 3.81 107.420 88U676 s spacer *. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
7 3.11 53.762 8.676 : Spacer f, spacer height (em), distance between top of spacer and bottom of active fuel (cm), Volum
1 s 2irc-4 fuel rod ctldding specification
1.5565 22 : Fuel rod upper pleo density (glcc), I of isotopes
6000.5Cc 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.SOc 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
25060.60c 1.015
28061.60c 0.045
28062.60c 0.144 *
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
S0000.35c 0.824
2.8520 22 : Fuel rod lower ptenun density (glcc), i of Isotopes
6000.5Sc 0.035
7014.50c 0.043
14000.50c 0.326
lS031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
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40000.60c 55.509
50000.3Sc O.92
3.2683 33 Fuel assumbly Uper end-flttltr densIty (21cc), Of isotopes
6000.5Cc 0.066
7014.50c 0.072
14000.50C 0.579
15031.50C 0.034
16032.50c 0.023
24050.60c 0.659
24052.6Cc 13.218
24053.60c 1.527
24054.60c 0.387
25055.50c 1.480
26054.60c 2.929
26056.60C 47.217
26057.60c 1.100
26058.60c 0.149
28058.60c 8.402
28060.60c 3.323
28061.60c 0.146
28062.60c 0.472
28064.60c 0.124
1001.50C 1.705
5010.50c S.883E-03
5011.56e 2.687E-02
8016.50c 13.533

.13027.50c 0.055
22000.50c 0.099
27059.50c 0.111
29063.60c 0.023
29065.60C 0.010
41093.50c 0.283
42000.50c 0.337
73181.50c 0.283
40000.60c 1.596
50000.35c 0.023
2.24856 33 : Fuel sssebly Lower end-fittrg density (g/cc), IF of isotopes
6000.5Cc 0.055
7014.50c 0.058
14000.50C 0.475
15031.50c 0.028
16032.50c 0.019
24050.60c O.S50
24052.60c 11.028
24053.6c 1.274 '*
24054.60c 0.323
25055.50c 1.203
26054.60c 2.386
26056.60c 38.472
26057.60c 0.897
26058.60c 0.122
28058.60c 7.570
28060.60c 2.994
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.018
5010.50c 1.032E-02
5011.56c 4.716E-02
8016.50c 23.957
13027.Sc 0.056
22000.50C 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c O.O11
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.580
S0000.35c 0.051
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3 : Incenel spacer grid material specification
0.63246 0.67310 403.067 6.032 : CT .11 R, CT top to ltouer pad top, CT bat to lower pod bat
1 : 21rc4 CT material spcIf Ication
0.56007 0.69096S 393.065 3.125 s IT IJR OR. IT top to lower pad top, IT bat to toler pad bot
t s Zrc-4 IT materibl specification
1 : Number of NCNP axial active fuel nodes for assembly design 6 (Batch 10, 1.7 utZ 14c)
1 17.7800 lNode nuxter and height (es)
2 20.0025: llode number and height (en)
3 20.0025 t Node nuber and height (cm)
4 20.0025 lNode uzber and height (en)
5 20.0025 lNode kuber and height (cm)
6 20.0025 sNode nluber and height (cm)
7 20.M005 lNode -i'er and height (cm)
6 20.005 s Node Azter end height (cm)
9 z20M2 s Node nauber and height (cm)
10 20.0025 UNode number and height (cm')
11 20.0025 lNode nurber and height (cm)
12 20.0025 s lode number end height (cm)
13 20.0025 s Node nurber and height (cm)
14 20.0025 s lode rmber and height (cm)
15 20.0025 s Node number and height (cm)
16 20.0025 : Node numer and height (cm)
17 20.0025 s ode rnuter and height (em)
18 22.3520 s Node rmber and height (cm)
208 s utber of fuel rods In assembly
1.44272 Pin-pitch In assembly (cm)
463630.0 Initial mass of uraniuma In assembly (g)
0.468122 0.47879 0.5461 s fuel pellet radius (cm), clad inner radius (cm), clad outer radius (cm)
19.161 11.033 s Upper and lower fuel rod plerum heights (cm)
0.714 0.714 s Lipper end lower fuel rod end-cep heights (cm)
8.731 16.723 a Upper and lower fuel sseembly end-fitting heights (cm)
7 s hiner of spacer grids (excluding the lower grid)
1 8.573 383.486 115.698 t Spacer I, spacer height (cm), distance between top of spacer end bottom of active fuel (en), Vo
2 5.08 321.493 125.758 ai cer f. spacer height (cm), distance between top of spacer and bottm of active fuel (em), Vol
3 5.08 267.917 125.758 Spacer t. spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Vol
4 5.08 214.338 125.758 Spacer t, spacer height (em, distance between top of spacer and bottom of active fuel (em). vot
5 5.08 160.760 125.758 aSpacer #, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
6 5.08 107.181 125.758 Spacer I, spacer height (cm), distance between top of spacer and bottom of active fuel (cn), Vol
7 5.08 53.605 125.758 s spacer #, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
1 s Zfrc-4 fuel rod cladding specification
1.5565 22 : Fuel rod upper pieuum density tg/cc), o f Isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019 *
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 s Fuel rod lower plenum density (glcc), * of Isotopes
6000.50c 0.035
7014.50c 0.043
t4000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
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24052.60c 6.959
24053.60C O.
24054.60c 0.204
25055 .50C 0.869
26054.60c 1.M09
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
2S060.60c 1.071
25061.60C 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.?92
3.1998 33: Fuel assembly upper endftitting density CCfeC). of isotopes
6000.50c 0.066
7014.50c 0.071
14000.50c 0.572
15031.50c 0.034
16032.50c 0.023
24050.60 C0.654
24052.60c 13.117
24053.60c 1.516
24054.60c 0.3K4
25055.50c 1.459
26054.60c 2.890
26056.60c 46.594
26057.64c 1.086
26058.60c 0.147
28058.60c 8.499
28060.60c 3.361
28061.60c 0.1U8
28062.60c 0.478
28064.60c 0.125
1001.50c 1.767
5010.50c 6.098--03
5011.56c 2.786E-02
8016.50c 14.026
13027.50c 0.058
22000.50c 0.104
27059.50c 0.115
29063.60c 0.024
29065.60c 0.011 .
41093.50c 0.295
42000.5Cc 0.351
73181.50c 0.295
40000.60c 1.671
50000.35c 0.024
2.2486 33 : Fuet assembty ltaer end-fittioig density (gtcc). O f isotopes
6000.SOc 0.055
7014.5Cc 0.058
14000.50c 0.475
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.028
24053.60d 1.274
24054.60c 0.323
25055.50c 1.203
26054.60c 2.386
26056.60c 38.472
26057.60c 0.897
26058.60c 0.122
28058.60c 7.570
28060.60C 2.994
28061.60c 0.132
28062.60c 0.426
28064.6Cc 0.111



Aug 28 18:03 1997 File a ma: `rp22b.tUt *AODOODOO-01717-0200-O048 UV 00 ATTACHRENT I - Page 23

1001.50c 3.018
5010.SOc 1.032E-02
5031.56c 4.716E-02
8016.50c 23.957
13027.50c 0.056
22000.SOc 0.100
27059.50c 0.t11
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.580
50000.35c 0.051
I : ZIrc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 : CT IR, OR, CT top to lower pad top, CT bot to lower pad bot
1 : 2ire-4 CT material specification
O.s6007 0.690965 393.065 3.175 i IT IR, OR, IT top to lower pad top, 1T bot to lower pad bet
1 : Zirc-4 IT material specification
18 : HNmber of NCP axial active fuel nodes for assembtly design 7 (Batch 8, Empty)
1 17.7800 :M ade number and height Ccm)
2 20.0025.: Node numter and height (cm)
3 20.0025 t Node munter nd height (cm)
4 20.0025 a Node number and height (cm)
5 20.0025 : Node rumber and height (cm)
6 20.0025 : Node nunber and height (cm)
7 20.0025 sNode number and height (cm)
8 20.0025 : Node number and height (cm)
9 20.0025 : Node number and height (cm)
10 20.0025 : Node nutmber and height (cm)
11 20.0025 : Node nunber and height (cm)
12 20.0025 s Node number and height (cm)
13 20.0025 : Node nutber and height (cm)
14 20.0025 s Node number and height (cm)
15 20.0025 : Node nunter and height (cm)
16 20.0025 : Node number and height (cm)
17 20.0025 : Mode number and height (cm)
18 22.3520 : Node nurber and height (cm)
208 s Number of fuel rods in assembly
1.u272 Pin-pitch in assefbtly (cm)
463630.0 Initial mass of uranium In assembly Cs)
0.468122 0.47879 0.5461 : Fuel pellet radius (cm), clad 1nner radius (Cn), clad outer radius (cm)
19.161 11.033 : Upper and lower fuel rod plenum heights (cm)
0.714 0.714 s Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 I Upper-and lower fuel asseebly end-fitting heights (cm)
7 s Number of spacer grids (excluding the lower grid)
1 8.573 383.486 115.698 : spacer I, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vo
2 3.81 321.732 8.676 s Spacer p, pater height (cm), distance between top of spacer and botted of active fuel (cm), Volu
3 3.81 268.153 C8.676: Spacer s, pacer height (cm), distance between top of spacer and botten of active fuel (cm), Volu
4 3.81 214.577 t8.676 s spacer f, spacer height (cm). distance between top of spacer and bottem of active fuel (cm), Voltu
5 3.81 160.998 88.676 s spacer f, pacer height (cm), distance between top of spacer and botten of active fuel (cm), Volu
6 3.81 107.420 88.676 aSpacer f, spacer height (cm), distance between top of spacer and bottem of active fuel (cm), Volu
7 3.81 53.762 88.676 s Spacer I, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volum
1 : Zirc-4 fuel red cladding specification
1.5565 22 s Fuel rod upper plenua density (gcc), of Isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309

.15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
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28060.60c 1.015
28061.60c 0.045 -
28062.60c 0.1U
28064.60c 0.038
8016.50c 0.071
40000.60c S7.766
50000.35c 0.824
2.520 22 s Fuel red lower ptlen density Cg/cc), v of Isatopes
6000.50c 0.035
7014.Sc 0.043
14000.50c 0.326
15031.50c 0.020
16032Z50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.6Dc 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1078 33 : Fuel assembly uwer ed-fittIng density (g/cc). Iof Isotopes
6000.SOc 0.065
7014.50c 0.070
14000.50c 0.566
15031 .50c .033
16032.50c 0.023
24050.60c 0.648
24052.60c 12.991
24053.60c 1.501
24054.60c 0.381
25055.50c 1.442
26054.60c 2.856
26056.60c 46.043
26057.60c 1.073
26058.60c 0.146 '

2W58.60c 8.479
28060.60c 3.353
28061.60c 0.148
25062.60c 0.477
28064.60c 0.125
1001.50c 1.855
5010.50c 6.397E-03
5011.56c 2.922E-02
E016.50c 14.724
13027.5Cc 0.058
22000.Sc 0.105
27059.5c 0.116
29063.60c 0.024
29065.60c 0.011
41093.50c 0.298
42000.50c 0.354
73181.50c 0.298
40000.60c 1.679
50000.35c 0.024
2.2486 33 : Fuel asseubly lower 'nd-fitting density Co/cc), f of isotopes
6000.50c 0.055
7014.5Cc 0.058
14000.50c 0.475
15031.50c 0.028
16032.50c 0.019
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24050.60c 0.550
24052.60c 11.028
24053.60c 1.274
24054.60c 0.323
25055.50c 1.203
26054.60c 2.386
26056.60c 38.47n
26057.60c 0.897
26058.60c 0.122
28058.60c 7.570
28060.60c 2.994
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50e 3.018
3010.5Sc 1.032E-02
5011.56c 4.716E!02
*016.5Sc 23.957
13027.50c 0.056
22000.50C 0.100
27059.soc 0.111
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60e 3.580
50000.35e 0.051
3 : Incoel spacer grid "atersal specification
0.63246 0.67310 403.067 6.032 t CT IR, CR. CT top to Lower pad top, CT bat to tower pad bot
1 : Zirc-4 CT material specification
0.56007 0.69096S 393.065 3.175 s IT TR, OR. It top to lower pad top. IT bat to tower pad bot
1 : frce-4 It material specification
18 : Nuaber of NCUP axist active fuel nodes.for assembly design B (Latch 10, Espty)
1 17.7800 : Node number and height (co)
2 20.0025 : Node number ard height (em)
3 20.0025 s Node rumber and height (cm)
4 20.0025 : Node nuwber and height (cm)
5 20.0025 : Node number and height (cm)
6 20.0025 : Node nurber and height (cm)
7 20.0025 : Node number and height (cm)
h 20.0025 : Node nurber and height (cm)
9 20.0025 s Node numrer and height (cm)
10 20.0025 : Node ragher and height (cm)
11 20.0025 r Nodeonimber and height (cm)
12 20.0025 i Node number and height (cm)
13 20.0025 : Node nurber and height (cm)
14 20.0025 : Node nu bar and height (cm)
15 20.0025 : Node number and heIght (cm)
16 20.0025 s Node nurber and height (cm)
17 20.0025 : Node number and height (cm)
it 22.3520 a Node number and height (cm)
208: tNumber of fuel rod& in assembly
14.272 s PfInpitch In assenbly (cm)
4363.0 0 Initial mass of uraniLa In asseitbly tg)
0.468122 0.47879 0.541 : Fuel pellet radius (cm). clad Inrer radius (cm), cled outer radius (cm)
19.161 11.033 : Upper and Lower fuel red plenum heights (cm)
0.714 0.714: Upper and lower fuel rod end-cap heights (cm)
5.731 16.723 Upper and lower fuel assembly end-fitting heights (cm)
7: Number of spacer grids (excluding the lower grid)
1 .573 383.486 115.698 a Spacer , spacer height (cm), distance between top of spacer and bottom of active fuel (cm), WC
2 5.08 321.493 125.758 9 Spacer , spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
3 5.08 267.917 125.758 s Spacer u pcer height (cm). distance between top of spacer and bottom of active fuel (cm), Vol
4 5.08 214.338 125.7S8 : Spacer f spacer height (cm), distance between top of spacer and bottom of active fuel cem), Vol
5 5.08 160.760 125.758 J Spacer f, spacer height (cm), distance between top of spacer and bottem of active fuel (em), Vol
6 5.08 107.181 125.758 n Spacer f spacer height (cm). distance between top of spacer and botteo of active fuel (cm), Vol
7 5.08 53.605 125.758 : Spacer f. spacer height (cm), distance between top of spacer and bottem of active fuel (cm), Volu
1 : Zirc-4 fuel rod oladding specification
1.5565 22 : Fuel rod upper plenum density (glec). U of Isotopes
6000.50c 0.033
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7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762

*24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.6Cc 0.608
26058.6kc 0.083
2058.60c 2.566
28060.60c 1.015
2S061.60c 0.045
28062.60c 0.144
28064.60c 0.038
6016.50C 0.071
40000.6kc 57.766
S0000.35c O.U24
2.6520 22: Fuel rod tower ptenun density /cc), of Isotopes
6000.SOc 0.035
7014.50c 0.043
14 000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1078 33 Fuel assembly uper end-fitting density Cg/cc). of isotopes
6000.50c 0.065
7014.50C 0.070
14000.50c 0.566
15031.50c 0.033
16032.50c 0.023
24050.60c 0.648
24052.60c 12.991
24053.60c 1.501
24054.60c 0.381
25055.50c 1.442
26054.60c 2.856
26056.60c 46.043
26057.60c 1.073
26058.60c 0.146
28058.60c 8.479
2B060.60c 3.353
28061.60c 0.148
25062.60c 0.477
28064.60c 0.125
1001.50C 1.855
5010.50c 6.397E-03
5011.56c 2.922E102
8016.50c 14.724
13027.50c 0.058
22000.50c 0.105



-

Am 28 18:03 1997 File lReu: Inp22b.txt ElAOWOO001?17-0200-00048 REV 60 ATTACHMENT I - Page 27

27059.50c 0.116
29063.60c 0.024
29065.60c 0.011
41093.50c 0.298
42000.Sc 0.354
73181.50c 0.298
40000.60c 1.679
S0000.35c 0.024
2.2486 33 t Fuel asserbly tower end-fitting dEnsity (l/cc), of isotopes
600C.50c 0.055
7014.Sc 0.058
14000.50c 0.475
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.028
24053.60c 1.274
24054.60c 0.323
25055.50c 1.203
26054.60c 2.386
26056.60c 38.472
26057.60c 0.897
26058.60c 0.122
28W56.60c 7.570
28060.60c 2.994
28061.60c 0.132
25062.60c 0.426
28064.60c 0.111
1001.50c 3.018
5010.50c 1.032E-02
5011.56c 4.716E 02
8016.50c 23.957
13027.50c 0.056
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.580
50000.35c 0.051
I : Zirc-4 spacer grid material specification
0.6324 0.67310 403.067 6.032 0 CT 12. OR. CT top to lower pad top, CT bot to lower pad bot
1 : Zirc-4 CT material specification
0.56007 0.690965 393.065 3.175 s IT lit, OR IT top to lower pad top, IT bot to tower pad bot
1 s ZRrc-4 IT material specification
18 : Nusber of XCUP axial active fuel nodes for assembly design 9 (Batchi 9. APSRA)
1 17.7800 Node numrber and height (cm)
2 20.0025 s ode number and height (cm)
3 20.0025 s Node number and height (cm)
4 20.0025 s lode nusber a&d height (cm)
5 20.0025 i Node nuiber and height (cm)
6 20.0025 s Node nurber and height (cm)
7 20.0025 s lode number and height (cm)
5 20.0025 N Node nunter and height (cm)
9 20.0025 N Node number and height (cm)
10 20.0025 Node nurber and height (cm)
11 20.0025 N Node number and height (cm)
12 20.0025 N lode number and height (cm)
13 20.0025 N lode number and height (cm)
14 20.0025 N lode nurer and height (cm)
15 20.0025 N Node nuter and height (cm)
16 20.0025 N Node numter and height (cm)
17 20.0025 N lode nurber and height (cm)
18 22.3520 N Node number and height (cm)
208 : Iluiter of fuel rods in assembly
1.44272 s Pin-pitch in assembly (cm)
463630.0 s initial mass of uranium In assebtly (g)
0.468122 0.47879 0.5461 s Fuel pellet radius (em), clad inner radius (cm), clad outer radius (cm)
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19.16o 11.033 : Upper d lower fuel rod plenut heights (cm)
0.714 0.714 i Upper ud lower fuel rod ed-cap heights (cm)
5.731 16.7W t Upper and lower fuel assimbly ed-fitting heights (cm)
7 : lueber of spacer grids (excluding the lower grid)
1 B.S73 383.46 115.698 6 Spacer f spcer height (cm), distance between top of spacer and bottom of active fuel (cm), Vo
2 5.0 321.493 125.758 : Spacer f, spacer Meight lca), distance between top of spacer and bottom of ective fuel cm), Vol
3 5.08 267.917 12.758 z Spacer U, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
4 5.08 214.338 125.758 t Spacer if, scer height (cm), distance between top of spacer end bottum of active fuel (cm), Vol
5 5.08 160.760 125.758 s Spacer f spacer height (cm), distance between top of spcer and bottom of active fuel (cm), Vol
6 5.08 107.181 ¶25.758 s Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel.(cm), Vol
7 5.08 53.605 125.758 s Spacer s Wpacer height (cm), distance between top of spacer and bottom of active fuel (cm), Wau
¶ : Zfrc-4 fuel rod cladding specification
1.5565 22 s Fuel rod upper plenum density (s/cc), I of isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.8W
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
25060.60c *.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 s Fuel rod lower plenum density (fgcc), f of Isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204 *
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
2tO62.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.2533 33 s Fuel assembly upper end-fitting density Cg/cc). I of fsotopes
6000.50c 0.066
7014.50c 0.072
14000.50c 0.S78
15031 .50c 0.034
16032.50c 0.023
24050.60c 0.658
24052.60c 13.198
24053.60c 1.525
24054.60c 0.387
25055.SOc 1.476
26054.60c 2.922
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26056.60c 47.112
26057.60c 1.09I
26058.60c 0.149
28058.60c 8.409
28060.6Cc 3.325
28061.60c 0.14U
28062.60c 0.473
28064.60c 0.124
1001.50c 1.719
5010.50c 5.929E-03
5011.56c 2.708E-02
5016.50c 13.639
13027.Sc 0.056
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.010
41093.50c 0.284
42000.50c 0.339
73181.50c 0.284
40000.60c 1.604
50000.35c 0.023
2.2486 33 : Fuel assembty lower end-fitting density tg/ce), f of isotopes
6000.50c 0.055
7014.50c 0.058
14000.50c 0.475
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.028
24053.60c 1.274
24054.60c 0.323
25055.50c 1.203
26054.60c 2.386
26056.60c 38.472
26057.60c 0.897
26058.60c 0.122
28058.60c 7.570
28060.60c 2.994
2W61.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.018
5010.50c 1.032E-02
5011.56c 4.716E-02 -
8016.50c 23.957
13027.50c 0.056
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.S80
50000.35c 0.051
1 : ZIrc-4 spacer grid material specification
0.6324U 0.67310 403.067 6.032 : CT IR. OR, CT top to Lower pad top, Ct bot to ltoer pad bat
1 : Z1rc-4 CT material specification
0.56007 0.690965 393.065 3.175 s IT IR, OR. IT top to ltoer pad top, IT bot to lower pad bot
1 : Zirc4 IT saterala specification
18 : Number of CIP xistl active fuel nodes for assembly design 10 Batch 8, CRA)
1 17.7800 : Node rurber end height tea)
2 20.0025 : Node nurber and height (cm)
3 20.0025 : Node nurer and height (cm)
4 20.0025 : Rode umber and height (cm)
5 20.0025 : Node number and height (cm)
6 20.0025 : Node number and height (cm)
7 20.0025 t Node nunber and height (cm)
5 20.0025 : Node number and height (cm)
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9 20.0025 : lode number and height (cm)
10 20.002 :N ode nurber and height (cm)
11 ZO.00Z : ode number and height Cc)
12 20.0025 : lode nvuber and height (cm)
13 20.0025 s Uode nocber and height (cm)
14 20.0025 s lode nusber and height Ccm)
15 20.0025 : lode nunber and height (cm)
16 20.0025 s ode nubrer and height (cm)
17 20.0025 lode number and height (cm)
18 22.3520 s lode number and height (cm)
208 s Nuber of fuel rods in assembly
1.44272 s Pin-pitch in assembly (cm)
463630.0 t Initial mess of uranium In assembly (C)
0.468122 0.47B79 0.S461 s Fuel pellet radius (cm), clad Inner radius (cm), clad outer radius Ccm)
19.161 11.033 s Upper and lower fuel rod plenum heights (cm)
0.714 0.714 s Upper and ltoer fuel rod end-cap heights (cm)
5.731 16.723 s Upper and lower fuel assembly end-fitting heights (cm)
7 Number of spaer grids (excluding the ltoer grid)
1 t.73 383.486 115.698 : Spacer *, spacer height (cmi, distance between top of spacer and bottom of active fuel (cm). vo
2 3.81 321.732 U8.676 s Spacer J. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
3 3.81 268.153 U.676 s tpacer # spacer height (cm), distance between top of spcer and bottom of active fuel (cm), Volu
4 3.81 214.577 88.676 Spacer S, spacer height (cm). distance between top of spaer and bottom of active fuel (cm). Volu
5 3.31 160.99 58.676 tSpacer S, spacer height Cc.). distance between top of spacer and bottom of active fuel (cm), Volu
6 3.81 107.420 U8.676 Spacer I, spacer height cm), distance between top of spacer and bottom of active fuel (cm). Volu
r 3.81 53.762 3.676 : Spacer t, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Volum
1 s Zirc-4 fuel rod cladding specification
1.5565 22 s Fuel rod upper plenum density (g/cc), I of isotopes
6000.50c 0.O33
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6,595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.5Sc 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 s Fuel rod lower plerun density CSgcc), U of Isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
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40000.60c 55.509
S0000.35c 0.792
3.283 33 : Fuel *ssebrtly upper ed-ffttli density (gce), o of Isotopes
6000.SCc 0.066
7014.50c 0.072
14000.50c O0.79
15031.50c 0.034
16032.50c 0.023
24050.60c 0.659
24052.60c 13.218
24053.60c 1.S27
24054.60c 0.387
25055.50c 1.480
26054.60c 2.929
26056.60c 47.217
26057.60c 1.100
26058.60c 0.149
2058.60c 8.402
28060.60c 3.323
28061.60c 0.146
28062.60c 0.472
28064.60c 0.124
1001.50c 1.705
5010.Sc 5.883E-03
5011.56c 2.687E-02
B016.Sc 13.533
13027.50c 0.055
22000.50c 0.099
27059.5Sc 0.111
29063.60c 0.023
29065.60c 0.010
41093.50c 0.283
42000.50c 0.337
73181.50c 0.283
40000.60c 1.596
S0000.35c 0.023
2.2486 33 v Fuel assubly lower end-fittir4 density (glee). o of Isotopes
6000.5Cc 0.055
7014.50c 0.058
14000.50c 0.475
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.028
24053.60c 1.274 '
24054.60c 0.323
25055.5Cc 1.203
26054.60c 2.386
26056.60c 38.472
26057.60c 0.897
26058.60c 0.122
28058.60c 7.570
28060.60c 2.94
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.018
501D.Sc 1.032E-02
5011.56c 4.716E-02
8016.50c 23.957
13027.50c 0.056
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.580
50000.35c 0.051
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3 s Inconel spacer grid material upecificatien
0.63246 0.67310 403.067 6.032 CT It, OR, CT top to tower pad tap, CT bat to lower pad bat
1 : ZIrc-4 CT material specification
0.56007 0.690965 393.065 3.175 t IT It. OR, IT tep to lower pad top, IT bot to lower pad bot
1 t Zirc-4 IT material specification
18 umber of HCYP axial active fuel nodes for asseerbly design 11 (latch 7A* Empty)
1 17.7800 :Node ruter and height (cm)
2 20.002S s Node number and height (cm)
3 20.0025 s lode number and height (cm)
4 20.0025 s Node nunber and height (cm)
5 20.0025 a Node umber and height (cm)
6 20.0025 s Node umber and height (cm)
7 20.0025 : Node rwrter and height (cm)
6 20.0025 : Node number and height ecm)
9 20.0025 s Node nurber and height (cm)
10 20.0025 : lode number and height tcm)
11 20.0025 : Node nurber and height (cm)
12 20.0025 : Node nimber and height Ccm)
13 20.0025 s Node number and height (Ca)
14 20.0025: lode number and height (cm)
15 20.0025 Node number and height (cm)
16 20.0025 lode number and height (cm)
17 20.0025 tlode number and height (cm)
18 22.3520 :Node number and height tCm)
208 liumber of fuel rods In asserbly
1.447 : Pin-pitch in assembly cm)
463630.0 s Initial mass of uranius In asseubly (o)
0.468122 0.47879 0.5461 s Fuel pellet radius (cm), clad Inner radius (cm), clad outer radius (cm)
19.161 11.033 :.Upper and lower fuel rod plenum heights (cm)
0.714 0.714: Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 Upper and lower fuel assembly end-fitting heights (cm)
7 s Number of spacer grids (excluding the lower grid)
1 .573 383.46 115.698 s Spacer #, scer height (cm). distance between tsp of spacer and bottom of active fuel (cm). Vo
2 3.81 321.732 88.676 : Spacer t, spacer height (cm), distance between tsp of spacer and bottom of active fuel (cm), Volu
3 3.51 268.153 88.676 : Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
'4 3.81 214.577 88.676 Spacer it spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
5 3.81 160.W8 88.676: Spacer if spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
6 3.81 107.420 88.676: Spacer . Wacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
7 3.81 53.762 88.676 s Spacer 6, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volum
1: Zirc-4 fuel rod cladding specification
1.5565 22: Fuel rod upper plem density (glec). f of isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019 *
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
2B058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.6Dc 0.1U
25064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod lower plenum density glce), o of Isotopes
6000.50c O.C05
7014.50c 0.043
14000.50c 0.326
15031.5Cc 0.020
16032.50c 0.013
24050.60c 0.347
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24052.60c 6.959
24053.60e 0.804
24054.60C 0.204
25055.50C 0.869
26054.60c t.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.04?
28062.60c 0.152
2B064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c o.m
3.1078 33,: Fuel assembly upper ern-fitting denity (gfcc), 6 of isotopes
6000.SCc 0.065
7014.5Cc 0.070
14000.5Cc 0.566
15031.50c 0.033
16032.50c 0.023
24050.60c 0.648
24052.60c 12.991
24053.60c 1.501
24054.60c 0.381
25055.50c 1.442
26054.60c 2.856
26056.60c 46.043
26057.60c 1.073
26058.60c 0.146
28058.60C 8.479
28060.60c 3.353
28061.60c 0.148
28062.60c 0.477
2B064.60c 0.125
1001.50C 1.855
5010.50c 6.397E-03
5011.56c 2.922=-02
8016.50c 14.724
13027.50c 0.058
22000.50c 0.105
27059.50c 0.116
29063.60c 0.024
29065.60c 0.011 *
41093.Sc 0.298
42000.SOc 0.354
73181.50c 0.298
40000.60c 1.679
50000.35c 0.024
2.2486 33 : fnel assedbly lower end-fitting density tgOee). 4 of Isotopes
6000.50C 0.055
7014.50c 0.058
14000.50c 0.475
15031.50c 0.028
16032.5Cc 0.019
24050.60c 0.550
24052.60c 11.028
24053.60c 1.274
24054.60c 0.323
25055.50c 1.203
26054.60c 2.386
26056.60c 38.472
26057.60c 0.897
26058.60c 0.122
28058.60c 7.570
28060.60c 2.994
28061.60c 0.132
28062.60c 0.426
28064.60c 0.11
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1001.Sc 3.018
5010.50c 1.032E-02
5011.56c 4.?16E-02
8016.50c 23.957
13027.50c 0.056
22000.50c M.1O0
2M9.50c 0.111
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.5Cc 0.540
73181.5Cc 0.286
40000.60C 3.580
50000.35c 0.051
3 : Inconet spacer grid material specification
0.63246 0.67310 403.067 6.032 s CT IRN OR. CT top to louer Pad top CT bot to lower pad bot
1 t ZIrc-4 CT material specification
0.56007 0.690965 393.065 3.175 s IT IR. OR. IT top to lower pad top, IT bot to toeer pad bot
1 : Zirc-4 IT material specification
2 i Number of different OPRA banks
03 B EPRA bank identifier
17 s Ngmber of tPRA axial nodes
1 17.7800 : Node iminer and height (cm)
2 20.0025 : Node number and height (cm)
3 20.0025 i Made nudber and height (em)
4 20.0025 : Node number and height (cm)
5 20.0025 a Node nu*ber and height (cm)
6 20.0025 : Node nurber and height (cm)
7 20.0025 : Node number ord height (cm)
8 20.0025 i Node nunber urd height (cm)
9 20.0025 : Node nunter ard height (cm)
10 20.0025 s Node nutber and height (cm)
II 20.0025 s Node U.rber nd height (cm)
12 20.0025 s Node nunber and height (cm)
13 20.0025: Node nutmber and height (cm)
14 20.0025: Node runber and height (cm)
15 20.0025 M Node numSber and height (cm)
16 20.0025: Node number and height (cn)
17 20.0025 : Node rumber and height (ca)
39.075 : Dist. between top of tower pad and bottom of bottom UP node Cec)
r : Flag for non-absorbing BP nodes
01 :Mode *, Flag for non-absorbing BP moateriat
02 N Node *, Flag for non-absorbing UP material
03 N :ode U, Flag for non-absorbing UP material
0K N :ode I Flg foe non-absorbing UP material
05 N : Node iF. Flag for non-absorbing BP material
06 N : Node f Flag for non-absorbing UP material
07 N : Node *, Flag for nonr-absorbing UP materale
08 N :ode I, Flag for non-absorbing UP material
09 N : Node #, Flag for non-absorbing BP material
10 N : Node f, Flag for non-absorbing q P material
11 : Node F Flag for non-absorbing BP material
12 N a Node f Flag for non-absorbing BP material
13 N Node F flag for non-absorbfng BP material
14 N :ode U Flag for non-absorbfng BP moterisal
15 N Node U Flag for non-absorbfng BP material
16 N : Node I Flag for non-absorbing AP material
1T N :Node #, Flag for non-absorbing OP material
0.4318 0:4572 0.5461 s SP absorber radius (cm). 5PR IR (cm), *PR CR (cm)
49.U25 1.914 O PR upper ptenun height (cm), PR lower plenum height (cm)
1 : IPR absorber material specification tAl203-U4C)
3.7 1.700 a UP density (Stec), ueC t In IP
1 : Non-absorbing UP material specification tA1203)
3.7 : Non-absorbing UP density (glco)
1 a Zirc-4 BPR clad material specification
1.9030 22 a IPR upper pleinm density (gJcc), U of Isotopes
6000.50c 0.069
7014.50c 0.087
14000.50c 0.631
15031.50c 0.039
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16032.50c 0.026
24050.60c 0.6J9
24052.60c 13.809
24053.60c 1.S96
24054.60c 0.40S
25055.50c 1.735
26054.60c 3.400
26056.60c 54.820
26057.60c 1.278
26058.60c 0.173
28058.60c 5.409
28060.60c 2.139
28061.60c 0.094
ZtO62.60c 0.304
Z8064.60c 0.080
8016.50c 0.016
40000.60c 12.996
50000.35c 0.185
6.56 11 *PR ltower plenun density (fcc). o of Isotopes
24050.60c 0.004
24052.60c 0.084
24053.60c 0.01O
24054.60c 0.002
26054.60c 0.011
26056.60c 0.184
26057.60c 0.004
26058.60c 0.001
5016.50c 0.120
40000.60c 95.180
SOCOO.35c 1.400
04 : 8PRA bank identifier
17 : Nloumber of OPRA exial nodes
1 17.7800 : Node rnumer and height (cm)
2 20.0025 s Node rmber rd height (cc)
3 20.t0ZS : Node n o xr and height (cm)
4 20.0025 : Node nwuber and height (cm)
5 20.0025 3 Node nur er and height (cm)
6 20.005 : Node nuber and height (em)
7 20.0025 : Node nurer and height (cm)
8 20.0025 : Node nwber and height (cm)
9 20.0025 : Node nurber and height (cm)
10 20.0025 : Mode number and height (cm)
11 20.0025: sode rnuter and height (cm)
12 20.0025 : Mode nurmer and height (cm)
13 20.0025: lNodernusber and height (cm)
14 20.W25 : Node rKmr and height (cm)
15 20.0025: Node number and height (cm)
16 20.0025: Node nurber and height (Om)
17 20.0025t: Node nnuber and height (cm)
39.075 : Olst. between top of lower pad and bottom of bottom BP node (cm)
T: Flag for non-absorbing BP nodes
01 V :Node f, Flag for non-absorbing BP material
02 N:ode if Flag for non-absorbing BP matorial
03 N : Node Flag for non-absorbing WP mterial
04 N : Node f, Flag for non-absorbing gP materlel
05 N :Node I Flag for non-absorbing UP materals
06 N :Node f. Flag for non-absorbing UP material
07 N : Node U, Flag for non-absorbing BP material
08 N Node f, Flag for non-absorbing BP materiel
09 N s Node f, Flag for non-absorbing BP material
10 N : Node f, Flag for non-absorbng UP material
11 :Node f Flag for non-absorbing BP material
12 N s Node f. Flag for non-absorbing BP material
13 N : zode Flag for non-absorbing IP matorals
14K : Node f. Flag for ron-absorbing BP material
15 N s Node f, Flag for non-absorbing BP materiet
16 s Node f, flag for non-absorbing UP material
17 N:Mode f, Flag for non-sbsorbing BP material
0.4318 0.4572 0.5461 : BP absorber radius (cm), EPR IR (cm), PR OR (cm)
49.8U5 1.914 s 8PR upper planus height (cm), RPR lower plenua height (cm)
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I : EPI absorber materal. specifIcatfon CA1203-84C)
3.7 2.00 P density Colcc), U4c wtX in SP
I s Ron-absorbing 8R materiat apecifIcatlon 1Al203)
3.7 S mon-absorbIng BP density Cufcc)
I s Zrc-4 UPR clad materiat specification
1.9030 22 s EP upper ptemn density Cafcc), U of isotopes
6000.50c 0.069
7014.5Sc 0.087
14000.50c 0.651
15031.50c 0.039
16032.50c 0.026
24050.60c 0.689
24052.60c 13.809
24053.60c 1.596
24054.60c 0.405
25055.50c 1.735
26054.60c 3.400
Z6056.60c 54.820
26057.60c 1.278
26058.60c 0.173
28058.60c 5.409
28060.60c 2.139
28061.60c 0.094
28062.60c 0.304
28064.60c 0.080
8016.50c 0.016
40000.60c 12.996
50000.35c 0.185
6.56 11 s CPR lower plenum density Cgcc). 1 of Isotopes
24050.60c 0.004
24052.60c 0.084
24053.60c 0.010
24054.60c 0.002
26054.60c 0.011
26056.60c 0.184
26057.60c 0.004
26058.60c 0.001
8016.50c 0.120
40000.60c 98.180
50000.35c 1.400
I N umber of different CRA banks
01 CRA bank Identifier
0.49784 0.50546 0.5588a 366.20 340.361 2.684 27.813 : CR dimensions (cm)
10.17 4 : CR absorber materlel density Co/cc), I of Isotopes
47107.60c 41.101
47109.60c 38.899
45000.50c 5.000
49000.60c 15.000
2 s SS304 CR clad mterial specification
3.2035 19 s CR upper pleum. density Co/cc), o f Isotopes
6000.5Cc 0.080
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.L00
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
Z8060.60c 2.465
25061.60c 0.109
25062.60c 0.350
280e4.60c 0.092
7.9 19 s CR loier plenum density Coicc), I of Isotopes



Aug 28 18:03 1997 file ua": 1, pnb.txt OAU000000-01717-C200-00048 av 00 TTACWIEUt I pave 37

6000.50c 0.080
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.e38
24054.60c 0.466
25055.5c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60C 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
1 Umrber of different APSRA banks
C2: APSRA bank Identifier
0.47625 0.49022 0.5588 0.49022 0.5588 APSR dimensions (cm)
0.9902 : APSR Intermedlate plug volume fraction
104.000 160.02 1.905 1.924 0.952 0.001 t APSR dimensions (cm)
8.19 28: APS absorber density (v/cc). o of isotopes
6000.50c 0.080
14000.50c 0.350
15031.50c 0.015
16032.50c 0.015
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 0.350
26054.60c 0.958
26056.60c 15.442
26057.60c 0.360
26058.60c 0.049
28058.60c 35.382
28060.60c 13.993
28061.60c 0.616
28062.60c 1.989
28064.60c 0.520
5010.50c 1.078E-03
5011.56c 4.925E-43
22000.50c 0.900
13027.50c 0.500
27059.50c 1.000
29063.60c 0.205
29065.60c o.m
41093.50c 2.563
42000.50c 3.050
73181.5Oc 2.563
2 : SS304 APSR clad material specification
2 : SS304 5PSR follew rod material specification
1.0E-3 1 : 5PSR per plerun density (9/cc), I of Isotopes
2004.50c 100.0
1.0E-3 1 : APSR lower plenum density Cg/cc), I of Isotopes
2004.50c 100.0
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I : UW core design
2 : 1/4th core symnetry utilized
Crystal River Unit 3 : Reactor nut.
CR3 s Reactor prefix for filenimes
08 s Cycle identifier
97.6 : CRC statepolnt EFPD value
I : Largest isotope aet utilized
OFF : Fuel Density Option
10000 25 225 : Control specifications
18 : lluber of CRC exil active fuel nodes per assently
1 17.7800 laode nuber and height (cm)
2 20.0025 : Node rutter end height (cm)
3 20.0025: Node numter ahd height (cm)
4 20.0025 Node nutber and height (cm)
5 20.0025: :Node number and height (cm)
6 20.0025: Nlode nutber and height (cm)
7 20.0025 : Node mnuber and height (cm)
8 20. 0025: Node mutber and height (cm)
9 20.0025 lNode muber and height (cm)
10 20.0025: lNode murber and height (cm)
11 20.0025 lNode nutber and height (cm)
12 20.0025 lNode mutber and height (cm)
13 20.0025 lNode nutber and height (cm)
14 20.0025 lNode numter end height (cm)
15 20.0025 lNode number and height (cm)
16 20.0025 lNode number and height Ccm)
17 20.0025 : Node nuter and height (cm)
18 22.3520: lNode nmtber and height Ccm)
21.810W9 : Assembly pitch In core Ccm)
535.0 2200.0 1751.0 s Mod. tep.CF), System press.Cpst), ppmb
A18z C27 604 104 C20 N06 602 F19
627 C19 110 610 N12 C12 114 f27
C06 N10 C20a N17 C17 N19 614 f23
N04 610 MIT C19a 123 625 N25
C20 N12 617 N23 F19a 127 C23
H06 G12 H19 625 N27 E19
C02 114 614 N25 623
F19 127 f23
13 llurber of different fuel asseibly designs
1 2 3 4 5 6 7 6 C INSERTION ROD ASSEMBLIES DEFINE ASSEMBLY DESIGNS)
2 3 6 3 4 3 9 8
3 6 104 114 3 A
4 3 4 3 4 3 9
5 4 114 129 2
6 3 4 3 9 13%
7 9 3 9 2
a 8 8
6 : Number of insertion rod assembly banks
01 CRA 366.204 CaA Ranks 1-5
02 CRA 227.000 CkA Banks 6
03 CRA 17.000 CIA lnkas 7
04 APSRA 122.000 APSRA Bank 8
05 PRA 22.352 1.700 wtS 84C
06 1PRA 22.352 2.000 wtX 64C
00 00 01 06 03 05 02 00
00 01 05 01 06 01 00 00
01 05 02 06 04 06 01 00
06 01 06 01 06 01 00
03 06 04 06 03 00 00
05 01 06 01 00 00
02 00 01 00 00
OD 00 00
1.93 3.84 3.84 3.94 2.62 3.94 3.84 3.49
3.84 3.84 3.94 3.54 3.94 3.84 3.94 3.49
3.84 3.94 2.62 3.94 3.84 3.94 3.84 3.49
3.94 3.84 3.94 3.84 3.94 3.84 3.94
2.62 3.94 3.54 3.94 3.49 3.94 3.64
3.94 3.84 3.94 3.84 3.94 3.29
3.84 3.94 3.84 3.94 3.84
3.49 3.49 3.49
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BBBBBBBB
BIBBBBB8
BBBBBBBB
BBBBBBB

BBBBBBB
BBB 'BB
BBBBS
BBB
3 : Weber of lower regions in ICUP model (below lower sod-fittirgs)
5.08 2.7971 23 : Lowr region I height (cm), density Ac), *it of isotopes
6000.SOc 0.064
7014.50c 0.080
14000.50c 0.603
15031.50c 0.036
16032.50c 0.024
24050.60c 0.638
24052.60c 12.792
24053.60c 1.478
24054.60c 0.375
25055.50c 1.609
26054.60c 3.151
26056.60c 50.801
26057.60c 1.184
26058.60c 0.161
28058.60c 5.014
28060.60c 1.983
28061.60c 0.087
28062.60c 0.282
28064.60c 0.074
1001.50c 2.186
5010.5c 6.155E-03
S011.56c 2.812E-02
E016.5Cc 17.343
12.70 2.4775 23 s Lower region 2 height Cc.), density (g/cc), o of isotopes
6000.5Cc 0.061
7014.5Cc 0.077
14000.50c 0.574
15031.50c 0.034
16032.50c 0.023
24050.60c 0.607
24052.60c 12.171
24053.60c 1.406
24054.60c 0.357
25055.50c 1.531
26054.60c 2.998
26056 .60c 48.333
26057.60c 1.126
26055.60c 0.153
28058.60c 4.771
28060.60c 1.887
28061.60c 0.083
28062.60c 0.268
28064.60c 0.070
1001.50c 2.622
5010.5Cc 7.384E-03
5011.56c 3.373E-02
8016.50c 208S08
12.22 0.9792 23 a Lower region 3 heIght (cm), density (91cc). * of Isotopes
6000.50c 0.019
7014.50c 0.024
14000.50c 0.182
15031.50c 0.011
16032.50c 0.007
24050.60c 0.192
24052.60c 3.849
24053.60c 0.445
24054.60c 0.113
25055.50c 0.484
26054.60c 0.948
26056 .60c 15.287
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26057.60c 0.356
26058.60c 0.048
28058.6cc 1.509
28060.60c 0.597
28061.60c 0.026
28062.60c 0.085
28064.60c 0.022
1001.50c 8.468
5010.50c Z.385E-02
511.56c 1.089E-01
8016.5Sc 67.195
0.27442 : Distance (cm) between the core baffle and the outer fuel essebly.
1.905 7.9 19 : Core baffle thickness (cm), density (g/cc). o of isotopes
6000.50c 0.080
7014.5Cc 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.538
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
25058.60c 6.234
.25060.60c 2.465
28061.60c 0.109
25062.60c 0.350
25064.60c 0.092
179.07 C:re barrel Imner radius (cm)
5.08 7.9 19 s Core barrel thickness (cm), density (glcc), I of Isotopes
6000.50c 0.080
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918 '
Z6056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
186.69 : Thermal shield iner radius (cm)
5.08 7.9 19 : Thermal shield thickness (cm), density (g/ee), of isotopes
6000.50c 0.080
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
260S6.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
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28t60.60c 2.465
28061.60c 0.109
2W2.60c 0.350
28064.60c 0.C92
216.695 : Pressure vessel elueing Inner radius (cm)
0.478 7.9 19 t Pressure vessel clading thickness (cm). density (31cc) f of Isotopes
6000.SOc 0.080
7014.50c 0.100
14000.50c 0.750
15031.50C 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28M60.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
21.433 7.832 9: Pressure vessel thickness (cm). density (ugcc), of Isotopes
6000.50c 0.220
14000.50c 0.275
15031.50c 0.035
16032.50c 0.035
25055.Sc O.9O
26054.60c 5.615
26056.60c 90.524
26057.60c 2.110
26058.60c 0.286
4 : lurber of regions above uper end-fittfqg of asswbly containing a 3PM
14.12 1.2638 23: Upper region I halght (cm), density CUIcc), * of Isotopes
6000.5c 0.035
7014.50c 0.044
14000.50c 0.328
15031.50c 0.020
16032.50c 0.013
24050.60c 0.346
24052.60c 6.949
24053.60c 0.803 *
24054.60c 0.204
25055.50c 0.874
26054.60c 1.712
26056.60c 27.595
26057.60c 0.643
26058.60c 0.087
28058.60c 2.724
28060.6Cc 1.077
28061.60c 0.047
28062.60c 0.153
28064.60c 0.040
1001.50c 6.291
5010.50c 1.7T2-02
S011.56c 8.092E-02
8016.50c 49.918
3.18 2.0687 23 t Upper region 2 height (cm), density (g/cc), of isotopes
6000.5Cc 0.05
7014.Sc 0.070
14000.50c 0.523
15031.5Cc 0.031
t6032.50c 0.021
24050.60c 0.553
24052.60c 11.096
24053.60c 1.282
24054.60c 0.325
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25055.50c 1.395
26054.60c 2.733
26056.60c 4.065
26057.60c 1.027
26058.60c 0.139
28058.60c 4.350
Z8060.60c 1.720
28061.60c 0.076
Z8062.60c 0.244
Z8064.60c 0.064
1001.50c 3.7
5010.S0c 9.310£-03
5011.56c 4.344E-02
8016.50c 26.799
7.62 2.9006 25 : Upper region 3 height (cm), density Cgfcc), * of isotopes
6000.Sc 0.064
7014.50c 0.00
14000.50c 0.600
15031.50c 0.036
16032.50c 0.024
24050.60c 0.634
24052.60c 12.722
24053.60c 1.470
24054.60c 0.373
25055.50c 1.600
26054.60c 3.134
26056.60c 50.522
260S7.60c 1.177
26058.60c 0.160
2805J.60c 4.987
28060.60c 1.972
28061.60c 0.087
28062.60c 0.280
28064.60c 0.073
1001.50c 2.061
5010.50c 5.604-E03
5011.56c 2.651E-02
6016.Sc 16.357
40000.60c 1.532
50000.35c 0.022
5.08 3.5795 25 : Upper region 4 height (em), density (g/cc), sof isotopes
6000.Sc 0.069
7014.50c 0.046
14000.50c 0.644
15031.50c 0.039 '
16032.50c 0.026
24050.60c 0.681
24052.60c 13.655
24053.60c 1.578
24054.6Dc 0.400
25055.50c 1.717
26054.60c 3.364
26056.60c 54.225
26057.60c 1.264
2605B.60c 0.171
28058.60c 5.352
28060.60c 2.117
28061.60c 0.093
28062.60c 0.301
28064.60c 0.079
1001.50c 1.335
5010.50c 3.759E-03
5011.56c 1.717E-02
8016.50c 10.595
40000.60c 2.159
50000.35c 0.031
4 : Nurber of regions above upper end-fitting of assemity containing a CRA
14.12 1.4315 23 : Upper reglon 1 height (cm), density (S/cc), I of Isotopes
6000.50c 0.041
7014.50c 0.052
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14000.50c 0.387
15031.50c 0.023
16032.50c 0.015
24050.60c 0.409
24052.60c 8.197
24053.60c 0.947
24054.60c 0.240
25055.50c 1.031
26054.60c 2.019
26056.60c 32.553
26057.60c 0.759
26058.60c 0.103
2B058.60c 3.213
28060.60c 1.271
28061.60c 0.056
28062.60c 0.181
28064.60c 0.047
1001.50c 5.413
S010.50c 1.525E-02
5011.56c 6.964E-02
8016.50c 42.958
3.18 2.1528 23 : Upper region 2 height (cm). density Cg/cc), of isotopes
6000.50c 0.057
7014.50c 0.071
14000.50c O.535
15031.50c 0.032
16032.50c 0.021
24050.60c 0.566
24052.60c 11.351
24053.60c 1.312
24054.60c 0.333
25055.50c 1.427
26054.60c 2.796
26056.60c 45.076
26057.60c 1.050
26058.60c 0.143
28058.60c 4.449
28060.60c 1.760
28061.60c 0.077
28062.60c 0.250
28064.60c 0.065
1001.50c 3.198
5010.50c 9.007E-03
5011.56c 4.114E-02
8016.50c 25.379 * ---
7.62 3.24U8 23 : Upper region 3 height Ccn), density (g/cc), of isotopes
6000.5Cc 0.068
T014.5Cc 0.085
14000.50c 0.635
15031.50c 0.038
16032.50c 0.025
24050.60c 0.671
24052.60c 13.462
24053.60c 1.556
24054.60c 0.395
25055.50c 1.693
26054.60c 3.316
26056.60c 53.460
26057.60c 1.246
26058.60c 0.169
28058.60c 5.277
28060.60c 2.087
28061.60c 0.092
28062.60c 0.297
28064.60c 0.078
1001.50c 1.715
5010.50c 4.830E-03
5011.56c 2.206E-02
8016.5Cc 13.611
5.08 3.4393 23: Upper region 4 height (cm). density Cg/cc), of Isotopes
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6000.S0c 0.069
7014O.5c 0.086
14000.50c 0.646
15031.SOc 0.039
16032.50c 0.026
24050.60c 0.683
24052.60c 13.691
24053.60c 1.582
24054.60c 0.401
25055.50c 1.722
26054.60c 3.373
26056.60c 54.372
26057.60c 1.267
26058.60c 0.172
28058.60c S.367
28060.60c 2.122
28061.60c 0.093
28062.60c 0.302
28064.60c 0.079
1001.50c 1.554
5010.50c 4.376E-03
5011.56c 1.999E 02
8016.50c 12.330
4 s fumber of region above &ar <nd-f ttfng if assembly containing an APSIA
14.12 1.5471 23 s Upper region I height (cm), density WJcc). I of Isotopes
6000.50c 0.045
7014.50c 0.056
14000.50c 0.420
15031 .50c 0.025
16032.50c 0.017
24050.60c 0.444
24052.60c 8.900
24053.60c 1.029
24054.60c 0.261
25055.50c 1.119
26054.60c 2.192
26056.60c 35.346
26057.60c 0.824
26058.60c 0.112
28058.60c 3.489
28060.60c 1.380
28061.60c 0.061
28062.60c 0.196
28064.60c 0.051
1001.50c 4.919
S010.SOc 1.385E-02
5011.56c 6.329E*02
8016.5Sc 39.038
3.18 2.3433 23: upper region 2 height (cn), density (g/cc),t# of isotopes
6000.5c 0.060
7014.5c 0.075
14000.50c 0.559
15031.50c 0.034
16032.50c 0.022
24050.60c 0.591
24052.60c 11.859
24053.60c 1.370
24054.60c 0.348
25055.50c 1.491
26054.60c 2.921
26056.60c 47.097
26057.60c 1.098
26058.60c 0.149
28058.60c 4.649
28060.60c 1.838
28061.60c 0.081
28062.60c 0.261
28064.60c 0.068
1001.50c 2.841
S0.S0c 8.OOCE-03
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5011.56e 3.654E-02
6016.5c Z2.543
7.62 2.7829 23 : Upper region 3 height (cm). density Cgocc). f of Isotapes
6000.50c 0.064
7014.5kc 0.080
14000.50c 0.602
15031 .50c 0.036
16032.50c 0.024
24050.60c 0.637
24052.60c 12.767
24053.60c 1.475
24054.60c 0.374
25055.50c 1.606
26054.60c 3.145
26056.60c 50.703
26057.60c 1.182
26058.60c 0.160
28058.60c 5.005
28060.60c 1.979
28061.60c 0.087
28062.60c 0.281
28064.60c 0.074
1001.50c 2.203
5010.50c 6.204E-03
S011.56c 2.834E 02
E016.5Sc 17.481
5.08 3.4393 23 : Upper region 4 height (cm), density Cg/cc), of isotopes
6000.50c 0.069
7014.50e 0.086
14000.50c 0.646
15031.50c 0.039
16032.50c 0.026
24050.60c 0.683
24052.60c 13.691
24053.60c 1.582
24054.60c 0.401
25055.50c 1.722
26054.60c 3.373
26056.60c 54.372
26057.60c 1.267
26058.60c 0.172
28058.60c 5.367
28060.60c 2.122
28061.60c 0.093
28062.60c 0.302 -
28064.;60c 0.079
1001.50c 1.554
5010.50c 4.376E-03
5011.56c 1.999E 02
8016.50c 12.330
4 : Niumber of regions above ipper end-fitting of regular *ssenbly
14.12 1.1775 23 Upper regilon I height Ccm), density Co/cc), I of Isotopes
6000.5Cc 0.031
7014.50c 0.039
14000.50c 0.291
15031.50c 0.017
16032.50c 0.012
24050.60c 0.308
24052.60c 6.167
24053.60c 0.713
24054.60c 0.181
25055.50c 0.776
26054.60c 1.519
26056.60c 24.491
26057.60c 0.571
26058.6Cc 0.077
28058.60c 2.417
28060.60c 0.956
28061.60c 0.042
28062.60e 0.136



Aug 28 18:03 1997 File Nne: Irf23b.txt BUAOoOc01n7r-02
0 0-0008 REV 00 ATTAlMIT I- Pae 9

28064.60c 0.036
1001.50c 6.840
5010.5Sc 1.926E-02
5011.56c 8.799E-02
8016.50c 54.275
3.18 1.7504 23 s Upper region 2 height (cs). density C/cc). o of isotopes
6000.5Sc 0.050
7014.50c 0.062
14000.50c 0.467
15031.50c 0.028
16032.50c 0.019
24050.60c 0.494
Z4052.60c 9.91Z
24053.60c 1.145
24054.60c 0.291
25055.50c 1.247
26054.60c 2.442
26056.60c 39.363
26057.60c 0.917
26058.60c 0.124
28W58.60c 3.885
2W060.60c 1.537
2061.60c 0.068
28062.60c 0.218
28W64.60c 0.057
1001.SOc 4.209
5010.50c 1.195E-02
5011.56c 5.414E-02
8016.50c 33.399
7.62 2.5424 23 : Upper region 3 height (cm), density gcc), o of isotopes
6000.50c 0.062
7014.50C 0.077
14000.50C 0.581
15031.50c 0.035
16032.50c 0.023
24050.60c 0.614
24052.60c 12.309
24053.60c 1.422
24054.60c 0.361
25055.50c 1.548
26054.60c 3.032
26056.60c 48.884
26057.60c 1.139
26058.60c 0.155
28058.60c 4.825
28060.60c 1.908
28061.60c 0.084
28062.60c 0.271
28064.60c 0.071
1001.50c 2.525
5010.50c 7.11CE 03
5011.56c 3.24SE 02
8016.50c 20.033
5.08 3.2038 23 3 Upper region 4 height cm). density (glec), of isotopes
6000.50c 0.067
7014.50c 0.084
14000.50c 0.632
15031.50c 0.038
16032.50c 0.025
24050.60c 0.668
24052.60c 13.403
24053.60c 1.549
24054.60c 0.393
25055.50c 1.686
26054.60c 3.302
26056.60c 53.229
26057.60c 1.240
26058.6Cc 0.168
28058.60c 5.254
28060.60c 2.078
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28061.60c 0.091
28062.6Dc 0.295
2806.60c 0.077
1001.Sc 1.756
5010.50c 4.945E-03
5011.56c 2.259E-02
6016.50c 13.935
18 : Number of ICtP axial active fuel nodes for asseumbly design 1 (Batch 1 Wpty)
1 17.7800 . Iode rnuber and height (cic)
2 20.0025 : Node niuber and height (cm)
3 20.0025 a Node ,urber and height (cm)
4 20.0025 s Node rmeer and height (cm)
5 20.0025 : Node nuiber and height (cm)
6 20.0025 s Node nuwber and height (cm)
7 20.0025: Mlode nurber and height (cm)
8 20.0025 s Node number and height (ce)
9 20.0025 : Node nueber and height (cm)
10 20.0025 : Node nmber and height (cm)
11 20.0025 : Node metber aud height (em)
12 20.0025 : Node nurber and height (cm)
13 20.0025 : Node metber and height Ccm)
14 20.0025 : Node nurber and height (cm)
15 20.0025 a Node rurber and height (cm)
16 20.0025 : Node number and height (cm)
17 20.0025: Mode nurber and height (cm)
15 2Z.3520: Node number and height (cm)
208: Nurber of fuel rods in assembly
1.44272 t Fin-pitch in assetmly (cm)
466330.0 : Initial mass of uranium in assembly tg)
0.4699 0.4779 0.546t1 Fuel pellet radius (cm), clad Inner radius (cm), cled outer redlus (cm)
19.161 11.033 : Upper and lower fuel rod plenui heights (cm)
0.714 0.714: Upper rd lower fuel rod end-tcp heights (cm)
5.731 16.723 Upper and lower fuel asseebly end-fitting heights (cm)
7. Nueber of spacer grids (excluding the lower grid)
1 8.573 383.486 115.698 a spacer *, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Ve
2 3.81 321.732 68676 S pcer *, spacer height Cem), distance between top of spacer and bottom of active fuel (caM) Volu
3 3.01 268.153 88.676 a Spacer * spacer height Ccm), distance between top of spacer and bottom of active fuel (cm), VoWu
4 3.81 214.577 8.676 : Spacer I. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
5 3.81 160.998 68.676 : Spacer f, spacer height (cmc) distance between top of spacer and bottom of active fuel (cm), Volu
6 3.81 107.420 68.676 a Spacer U, spacer height Cem) distance between top of spacer and bottom of active fuel (cm), Volu
7 3.51 53.762 68.676 : Spacer #, spacer height (cm), distance between top of spacer and bottmn of active fuel cw). Volum
1 : Zirc-4 fuel rod cladding specification
1.5565 22 : Fuel rod Lipper plenum denpity (glce), I of Isotopes
6000.50c 0.033
7014.50c 0.041 *
14000.50c 0.309
15031.Sc 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061 .60c 0.045
28062060c 0.144
28064060c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.5520 22 : Fuel rod lower plenum density (91cc) 4 of Isotopes
6000.50c 0.035
7014.50c 0.043
14000.5c 0.326
15031.50c 0.020
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16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
2B058.60c 2.709
2W60.60C 1.071
25061.60c 0.047
2062.60c 0.152
25064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1059 33: Fuel assemly upper end-fitting density (glcc), * of Isotopes
6000.50c 0.065
7014.50c 0.070
14000.50c 0.566
15031.50c 0.033
16032.50c 0.023
24050.60c 0.648
24052.60c 12.999
24053.60c 1.502
24054.60c 0.381
25055.50c 1.443
26054.60c 2.858
26056.60c 46.072
26057.60c 1.074
26058.60c 0.146
28058.60c 8,485
28060.60c 3.355
28061.60c 0.148
28062.60c 0.477
28064.60c 0.125
1001.50c 1.850
5010.50c 5.335E-03
5011.56c 2.437E-02
8016.50c 14.682
13027.50c 0.058
22000.50c 0.105
27059.50c 0.116 '

29063.60c 0.024
29065.60c 0.011
41093.50C 0.298
42000.50c 0.355
73181.50c 0.298
40000.60c 1.680
50000.35c 0.024
2.2463 33 : Fuel ssebtly Lower end-fitting density (91cc). 8 of isotopes
6000.50c 0.056
7014.50c 0.058
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.039
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.389
26056.60c 38.512
26057.60c 0.897
26058.60c 0.122
28058.60c 7.578
28060.60c 2.997
28061.60c 0.132
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28062.60c 0.426
28W64.60c 0.111
1001.50c 3.011
5010.50c 8.6eWE-03
5011.56c 3.929E-02
8016.SOc 23.899
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.584
50000.35c 0.051
3 : Inconel spacer grid materal specification
0.63246 0.67310 403.067 6.032 : CT IR, OR, CT top to lower pad top, CT bot to lower pad bat
I i Zirc-4 CT material specification
0.56007 0.690965 393.065 3.175 s IT It, OR, IT top to Lower pad top, IT bot to lower pad bot
1: Zirc-4 IT mterial specification
18 s Number of KCWP axitl active fuel nodes for assembly design 2 (Batch 9, Empty)
1 17.7800: lNode numter and height (cm)
2 20.0025 lNode LoIber and height (cm)
3 20.0025 lNode ruer and height (cm)
4 20.0025: llode number ard height (cm)
5 20.0025 s Node nunber and height (cm)
6 20.0025 lNode nurber and height (cm)
7 20.0025 s Node nurter and height (cm)
8 20.0025 2 Node number and height (cm)
9 20.0025 lNode nuner rand height (cm)
10 20.0025 lNode nurber and height (cm)
11 20.0025 : Node nuiber and height (cm)
12 20.0025 :Node nuaber and height (cm)
13 20.0025 s Node runber and height (cm)
14 20.0025 INode namber and height (cm)
15 20.0025 s Node nurber and height (cm)
16 20.0025 lNode number and height (cm)
17 20.0025 lNode nruber and height (cm)
18 22.3520 lNode nurber and height (cm)
208 : Nlmber of fuel rods In assenbly
1.44272 : Pin-pitch in asserbly (cm)
463630.0 : Initial mass of uranium in assembly (g)
0.46S122 0.47B79 0.5461 : Fuel pellet radius (cm). clad iner radius (cm), clad outer radius (cm)
19.161 11.033 : Upper and lower fuel rod plenum heights tcm)
0.714 0.714 : Upper and lower fuel rod end-cup heights (cm)
8.731 16.72 Upper and lower fuel assembly end-fitting heights (cm)
7 : IUmber of spacer grids (excluding the lower grid)
1 8.573 383.456 115.69S : Spacer #, spacer height (cm), distance between top of spacer and bottom of active fuel (c=), Vo
2 5.08 321.493 125.758 s Spacer , spacer height (cm). distance between top of spacer nd bottom of active fuel (cm), Vol
3 5.08 267.917 125.758 s 5pracr , spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Vol
4 5.08 214.338 125.758 a Spacer f spacer height (cm). distance between top of spacer and bottom of active fuel (cm). vol
5 5.08 160.760 125.758 t Spacer f, spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Vol
6 5.08 107.181 125.758 2 Spacer f, spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Vol
7 5.08 53.605 125.758 s Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
1 : Zlrc-4 fuel rod cladding specification
1.5565 22 s Fuel rod i4pper ptemmn density (g/cc), o f Isotopes
6000 .5c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
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26058.60c 0.083
28058.60c 2.566
28060.6Cc 1.015
28061.60c 0.045
28062.6Cc 0.1U
28064.60C 0.038
8016.SOc 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod lower plenun density Co/cc). f of Isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.5Dc 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.Sc 0.068
40000.60c 55.509
50000.35c 0.792
3.1059 33 : Fuel asseffly iper d-fitting density Cg/cc), f of Isotopes
6000.50c 0.065
7014.50c 0.070
14000.50c 0.566
15031.5c 0.033
16032.50c 0.023
24050.60c 0.648
24052.60c 12.999
24053.60c 1.502
24054.60c 0.381
25055.50c 1.443
26054.60c 2.858
26056.60c 46.072 '
26057.60c t.074
26058.60c 0.146
28058.60c 8.485
28060.60c 3.355
28061.60c 0.148
28062.60c 0.477
28064.60c 0.125
1001.50c 1.850
5010.50c 5.33mE-03
5011.56c 2.437E-02
8016.50c 14.682
13027.5Cc 0.058
22000.50c 0.105
27059.50c 0.116
29063.60c 0.024
29065.60c 0.011
410.50c 0.298
42000.50c 0.355
73181.50c 0.298
40000.60c 1.680
50000.35c 0.024
2.2463 33 i Fuel asserbly lover end-fitting density Cg/cc) of Isotopes
6000.5Cc 0.056
7014.50c 0.058
14000.50c 0.476
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15031.50c 0.028
16032.50c 0.019
24050.6ec 0.550
24052.60c 11.039
24053.60c 1.276
24054.6oc 0.324
25055.50c 1.204
26054.60c 2.389
26056.60c 38.512
26057.60c 0.897
26058.60c 0.122
28058.60c 7.578
28060.6ec 2.997
2B061.60c 0.132
28062.6oc 0.426
28064.60c 0.111
1001.50c 3.011
S010.50c 8.600E-03
5011.56c S.929E-02
8t16.50c 23.899
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.256
42000.50c 0.340
73181.50c 0.286
40000.60c 3.584
50000.35c 0.051
1 : 21rc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 i CT IR, OR, CT top to lower pad top, CT bot to lower pad bet
I s ZIrc-4 CT material specification
0.56007 0.690965 393.065 3.175 Z IT IR, OR. IT top to lower pad top, IT bot to Lower pad bot
1 : ZIrc-4 IT material specification
18 : Nurber of MP xistl active fuel nodes for .ssemdly design 3 (Batch 9. CRA)
1 17.7800 : Node rnuber and height (cm)
2 20.0025 : Node ruzber and height (cm)
3 20.0025 s lode rumber and height (cm)
4 20.0025 : Mode nurber and height (cm)
5 20.0025 : Node nutber and height (cm)
6 20.0025 : Node rutber and height (cm)
7 20 0025 : Node rumber and height (cm)
8 20.0025 s Node nurber and height (cm)
9 20.0025 t Nodesnurber and height (cm)
10 20.0025 11ode nirber and height (cm)
11 20.0025: NMode rumber and height (cm)
12 20.0025 llode number and height (cm)
13 20.0025 s lode nunber and height (cm)
14 20.0025 llode number and height (cm)
15 20.0025 M Node rouber and height (cm)
16 20.0025 Node number and height (cm)
17 20.0025: Node nurber and height (cm)
18 22.3520: Node nurber and height (cm)
208 : Nuwber of fuel rods in asseubly
1.44272 : Pin-pitch In assemtbly (cm)
463630.0 t Initial ass of uranium In asseebly (9)
0.468122 0.47879 0.5461 : Fuel pellet radius (cm), clad Irner radius (cm). clad outer radius (cm)
19.161 11.033 : Upper and lower fuel rod plermn heights (cm)
0.714 0.714 i Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 : Upper and lower fuel assembly n-fitting heights (cm)
7 : Wiber of spacer grids Cexcluding the lower grid)
1 8.573 3834 lS.695: pcer I, spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Vo
2 5.08 321.493 125.758 Spacer f, spacer height (cm), distance between top of spacer and bottom of ective fuel (cm), vol
3 5.08 267.917 125.758: pacer t, spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Vol
4 5.08 214.338 125.758 s Spacer it spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
5 5.08 160.760 125.758: Spacer 5. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
6 5.08 107.181 125.758 : Spacer 4 spacer height (cm), distance between top of pcer and bottom of active fuel (cm). vol
7 5.08 53.605 125.758 Spacer s pacer height (cm). distance between top of spacer and bottom of active fuel (cm), Volu
1 : Zirc-4 fuel rod cladding specification
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1.S565 22 Fuel rod uper pten density (s/cc). I of Isotopes
6000.50c 0.033
7014.5Cc 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod lower plenum density Cu/cc). I of Isotopes
6000.30c 0.035
7014.50c 0.043
14000.5Dc 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.80
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.309 '

50000.35c 0.792
3.2664 33 : Fuel assembly Lxr erdfitting density Co/cc), of Isotopes
6000.5Sc 0.067
7014.50c 0.072
14000.50c 0.579
15031 .50c 0.034
16032.5Cc 0.023
24050.60c 0.659
24052.60c 13.226
24053.60c 1.S28
24054.60c 0.388
25055.50c 1.481
26054.60c 2.931
26056.60c 47.244
26057.60c 1.101
26058.60c 0.149
28058.60c 8.407
28060.60c 3.325
28061.6ec 0.146
28062.60c 0.473
28064.6ec 0.124
1001.50c 1.700
5010.5c 4.907E-03
5011.56c 2.242E-02
8016.50c 13.493
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13027.50c 0.055
22000.50c 0.100
27M59.50c 0.111
29063.60c 0.023
29065.60c 0.010
410W3.5Sc 0.283
42000.Sc 0.337
73181.50c 0.283
40000.60c 1.597
50000.35c 0.023
2.2463 33 s Fuel asserbly lower end-fitting density (11ecc), of isotopes
6000.50c 0.056
7014.50c 0.058
14000.50c 0.476
15031.5Cc 0.025
16032.50c 0.019
24050.60c 0.550
24052.60c 11.039
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.389
26056.60c 38.512
26057.60c 0.897
26058.60c 0.122
28058.60c 7.578
28060.60c 2.997
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.5Cc 3.011
5010.55c 8.600E 03
5011.56c 3.929E-02
8016.50c 23.899
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
4Z000.50c 0.340
73181.50c 0.286
40000.60c 3.584
50000.35c 0.051
1 s Zirc-4 spacerogrrd materals specification
0.632L6 0.67310 403.067 6.032 s CT IR, OR, CT top to lower pad top, CT bot to lower pad bot
1 : Z2re-4 CT material specification
0.56007 0.690965 393.065 3.175 : IT IR, OR, IT top to lower pad top, IT bot to lower pad bat
1 s Zlrc-4 IT materiel specifloation
l : Number of NCNP axial active fuel nodes for assembly design 4 Clatch 10. 2.0 utX 4C)
1 17.7800 Mode number and height (cn)
2 20.0025 : Mode number and height (cm)
3 20.0025 :lode number nd height cmn)
4 20.0025 : ode number and height (cm)
5 20.0025 * Mode number nd height crn)
6 20.0025 s Node number nd height (cm)
7 20.0025 s ode nunber and height (crn)
6 20.0025 s Mode number and height (cn)
9 20.0025 s hode number and height (crn)
10 20.0025 :Mode nutber and height (cn)
11 20.0025 : Mode muber and height (co)
12 20.0025 s hode number nd height (cm)
13 20.0025 s Mode number and height (co)
14 20.0025 s Mode nunber and height (Cn)
15 20.0025 a Mode mbter and height Con
16 20.0025 MNode number and heilht (om)
17 20.0025 s Mode rumber and height (cm)
18 22.3520 s Mode numer and height (cm)
208: Mutber of fuel rods In asserily
1.4272 S Pln-pitch in assembly (mn)
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463630.0 t Initial ass of uranius Irs Assebly to)

0.46122 0.47879 0.5461 . rust pellet radius (es), clad Iner radius (c), cld outer radius (es)

19.161 11.033 s Upper and lower fuel Nod ptenum heghts (cm)

0.714 0.714 s Upper and lower fuel rod dwcap heights (cm)

1.?Sm 16.733 s Upper and lower fuel ssrbty end-ftting heights ()s)

7 s NLizer of spacer grids Cexcluding the loop grid)

I c.573 383A486 115.698 : spaer f, spacer height (ac), distance between top of spacer and bottom of active fuel (cm). Va

2 5.08 321.493 125.758 s Spacer t, spacer height (cm), distance between top of spacer ard bottom of active fuel (cm), Vol

3 5.08 267.917 125.758: Spacer . spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Vol

4 5.08 214.U3B 125.758 s Spacer . spacer hight (cm). distance between top of spacer and bottom of active fuel (em), Vol

5 5.08 160.760 125.758 t Spacer . spacer height tCc., distance between top of spacer and bottom of active fuel tea), Vot

6 S.08 107.1N1 125.758 a Spacer f, spacer height 4cm), distance between top of spacr ad bottom of active fuel (cm), Vol

7 5.08 S3.605 ¶25.758) Spacer I, spacer height (cm), distance between top of spacer and bottom of active fuel C(e). Votu

I a Zirc-4 fuel red cladding specification

1.5565 2: fuel rod upper plenum density Co/cc), f of Isotopes

600D.Sc 0.033
T014.5Sc 0.041
14000.Sc 0.309

-15031.50c 0.019
16032.SOc 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.5Dc 0.823
26054.60c 1.619
26056.60c 26.105
2605?.60c 0.608
26058.60c 0.083
28058.60c 2.566
Z8060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000,6Cc 57.766
50000.35C 0.824
2.8520 22 2 fuel rod lower plen density (gcc), of isotopes

6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031 .5c 0.020
16032.50c 0.013
24050.60e 0.347
24052.60c 6.959 '

24053.60c 0.804
24054.60c 0.204
Z5055.50c 0.869
26054.6Cc 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
25062.60c 0.152
28064.60c 0.040
B016.50c 0.08
40000.60c 55.509
50000.35c 0.792
3.1979 33 t fuel asseatly qper end-fitting density S/co), of isotopes

6000.50c 0.066
7014.Sc 0.071
14000.50c 0.573
t5031.50c 0.034
16032.5Nc 0.023
24050.6Dc 0.654
24052.60c 13.125
24053.60c 1.517
24054.60c 0.385
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25055.SOc 1.460
26054.60c 2.892
26056.60c 46.623
26057.60c 1.087
26058.60c 0.147
28058.60c 8.504
28060.60c 3.363
28061.60c 0.148
28062.60c 0.478
28064.60c 0.125
1001.5Sc 1.762
5010.5Sc 5.087E-03
5011.56c 2.324E-02
8016.50c 13.986
13027.50c 0.058
22000.50c 0.104
27059.50c 0.115
29063.60c 0.024
29065.60c 0.011
41093.50c 0.295
42000.50c 0.352
73181.50c 0.295
40000.60c 1.672
50000.35c 0.024
2.2463 33 : FueI assembly lower endfitting density (g/ce), I of isotopes
6000.Sc 0.056
7014.50c 0.058
14W000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.6Qc 11.039
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.389
26056.60c 38.512
26057.60c 0.897
26058.60c 0.122
28058.60c 7.578
28060.60c 2.997
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.011
5010.5Qc 8.600E 03
5011.56c 3.929E 02
8016.5Cc 23.899
13027.50c 0.056
22000.5c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c.3.584
50000.35c 0.051
I : Zlrc-4 spacer grid materlal specification
0.63246 0.67310 403.067 6.032 : CT IR, OR, CT top to lower pad top, CT tot to lower pad bot
I : ZIrc-4 CT material specification
0.56007 0.690965 393.065 3.175 r IT IR* COR IT top to lower pad top, IT bot to lower pad bot
1 : Zirc-4 IT material specification
18 N Number of XCMP xial active fuel nodes for *ssembly design 5 Ctatch 5, ORA)
1 17.7W00 : ode number and height (cm)
2 20.0025 : Node nuiber and height (cm)
3 20.0025 :Node number and height (cm)
4 20.0025 : Mode niruber and height (cm)
5 20.0025 : Node nurber and height (cm)
6 20.0025 : Mode number and height (c)
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7 20.0025 s Nods number and height (cm)
£ 20.0025 s Node nurber and height (cm)
9 20.0025 s Node number and height (cm)
10 20.0025 Node nuabar and height (cm)
t1 20.0025 : lode number and height (cm)
12 20.0025 s Node umbar and height (cm)
13 20.0025 s Node nuber and height (cm)
14 20.0025 Node number and height (cm)
15 20.0025 s Node number and height (cm)
16 20.0025 s Node number and height (cm)
17 20.0025 s Node number and height (cm)
18 22.3520 s Node number and height (cm)
208 : Number of fuel rods in assembly
1.44272 : Pin-pitch In assembly (cm)
463630.0 : Initial mass of uranium in assembly Cj)
0.468122 0.47879 0.5461 s Fuel pellet radius (cm), clad inner radius (cm), clod outer radius (cm)
19.161 11.033 : Upper and lower fuel rod plenum heights (cm)
0.714 0.714 s Upper and lover fuel rod end-cap heights (cm)
8.731 16.723 Upper and lower fuel assembly end-fitting heights (cm)
7s aUmber of spacer grids (excluding the lower grid)
1 .S73 383.486 115.698 s Spacer 4, spacer height (cm), distance between top of scer and bottom of active fuel (cm), Vo
2 3.81 321.732 8.676 : Spacer * spacer height (cm). distance between top of spacer sod bottom of active fuel (cm). Volu
3 3.81 268.153 88.676 : Spacer * spacer height (cm), distance between top of acer aid bottom of active fuel (cm), Volu
4 3.81 214.577 u.676 : Spacer I spacer height (cm). distance between top of cpaer and bottom of active fuel (cm). Volu
5 3.81 160.998 88.676 s Spacer I spacer height (cm). distance between top of spacer and bottom of active fuel (cm). Volu
6 3.81 107.420 8.676 s Spacer , spacer height (cm). distance between top of spacer and bottom of active fuel (cm). Volu
7 3.81 53.762 U8.676: Spacer f, spacer height (cm), distance between top of spacer arid bottom of active fuel (cm), Voltu
1: Zirc-4 fuel rod cladding specification
1.5565 22 : Fuel rod upper plern density (gcc). IF of Isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.SOc 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060460c 1.015 *
28061 .60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 s Fuel rod lower plenum density Cglcc), I of isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.Sc 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.6Cc 1.071
28061.60c 0.047
28062.60c 0.152
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2W64.60c 0.040
8016.S0c 0.068
40000.6Dc 55.509
50000.35c 0.792
3.2664 33 : Fuel assembly Vr end-fItting density
6000.5Cc 0.067
7014.5Sc 0.072
14000.50c 0.579
15031.Sc 0.034
16032.50c 0.023
24050.60c 0.659
24052.60c 13.226
24053.60c 1.528
24054.60c 0.388
25055.Sc 1.481
26054.60c 2.931
26056.60c 47.2U
26057.60c 1.101
26058.60c 0.149
28058.60c 8.407
28060.60c 3.325
28061.60c 0.146
28062.60c 0.473
28064.60c 0.124
1001.50c 1.700
5010.50c 4.907E-03
5011.56c 2.24ZE-02
I016.50c 13.493
13027.50c 0.055
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.010
41093.50c 0.283
42000.50c 0.337
73181.5Dc 0.283
40000.60c 1.597
50000.35c 0.023
2.2463 33 : Fuel asseably lower nd-fitting density
6000.Sc 0.056
7014.5Cc 0.058
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550 *
24052 60c 11.039
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.389
26056.60c 38.512
26057.60c 0.897
26058.60c 0.122
28058.60c 7.578
28060.60c 2.997
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.011
5010.50c 15.600E-03
5011.56c 3.929E-02
8016.50c 23.899
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286

Cgfcc). O of isotopes

r(Sec). # of Isotopes
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40000.60c 3.584
50000.35c 0.051
3 : Inconel spacer grid material specification
0.63246 0.67310 403.067 6.C32 t CT 1lt OR. CT top to lower pad top erT bat to ltoer pad bat
1 : Zirc-4 CT material specification
0.5600r 0.69965 393.065 3.t75 I IT 1, OR. IT top to lower pad top, IT bat to tower pad bot
1 : ZIrc-4 11 material specification
18 : Number of NCUP axial active fuel nodes for asseebly design 6 (Batch 10. 1.7 itl 04C)
I 17 .70 :Node number and height (cm)
2 20.0025 : Node number nd height (cm)
3 20.0025 hNode number and height (tm)
4 20.0025 : Node number and height (cm)
S 20.0025 :Node numter and height (cm)
6 20.0025 UNode number and height (cm)
7 20.0025 : Node number and height (cm)
8 20.0025 :Node nurber and height (cm)
9 20.0025 UNode nuter and height (cm)
10 20.0025 s Node number and height (cn)
11 20.0025 s Node nurber and height (cm)
12 20.0025 :Node nurber and height (cm)
13 20.0025 Node nurber and height (cm)
14 20.0025 : lode nurter and height (cm)
15 20.0025 : Node number and height (cm)
16 20.0025 :Mode nurter and height (cm)
17 20.0025 :Node number and height (cm)
1J 22.3520: Node number and height (cm)
208 : Nwrber of fuel rods in assembly
1.44272: Pin-pitch in asserbly (cm)
463630.0 s Initial mass of uranium in assembly (g)
0.46J122 0.47879 0.5461 s Fuel pellet radius (cm). clad Inner radius (cm), clad cuter radius (cm)
19.161 11.033: IUpper and lower fuel rod plenum heights (cm)
O.714 0.714 U Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 Upper and lower fuel assembly ad-fitting heights (cm)
7: lNumber of spacer grids (excluding the lower grid)
1 8.573 383.486 115.698 Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm); Vo
2 5.08 321.493 125.758 s Spacer 9. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
3 5.08 267.917 125.758 s tpacer f. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
4 5.08 214.338 125.758 s Spacer *. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
5 5.08 160.760 125.758 spacer f. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
6 5.08 107.181 125.758: Spacer *, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Vol
7 5.08 53.605 125.758 Spacer 6, spacer height (cm), distance between top et spacer and bottom of active fuel (cm), Volu
1: Zirc-4 fuel rod cladding specification
1.5565 22 : Fuel rod upper plenum density 1g/cc), o f Isotopes
6000.50c 0.013
7014.50c 0.041 *
14000.50c 0.309
15031.Soc 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28D61.60c 0.045
28062.60c 0.144
28D64.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35C 0.824
2.8520 22 : Fuel rod lower pltenu density (91cc), of isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.5Cc 0.020
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16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
25058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.6kc 0.040
5016.50c 0.068
40000.60C 55.509
50000.35c 0.792
3.1979 33 : Fuel assenbly upper end-fitting density Cglcc), f of Isotopes
6000.50c 0.066
7014.50c 0.071
14000.50c 0.573
15031.50c 0.034
16032.50c 0.023
24050.60c 0.654
24052.60c 13.125
24053.60c 1.517
24054.60c 0.3S5
25055.50c 1.460
26054.60c 2.892
26056.60c 46.623
26057.60c 1.087
26058.60c 0.147
28058.60c 8.504
28060.60c 3.363
28061.60c 0.148
28062.60c 0.478
28064.60c 0.125
1001.50c 1.762
5010.50c 5.087E-03
5011.56c 2.324E-02
8016.50c 13.986
13027.5Cc 0.058
22000.50c 0.104
27059.5e 0.115M
29063.60C 0.024
29065.60c 0.011
41093.50c 0.295
42000.50c 0.352
73181.50c 0.295
4C000.60c 1.672
50000.35c 0.024
2.2463 33 F Fuel assuebly lower end-fitting density (g/cc), I of Isotopes
6000.5Cc 0.056
7014.50c 0.058
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24C050.60e 0.550
24052.60c 11.039
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.389
26056.60c 38.512
26057.60c 0.897
26058.6Cc 0.122
28058.60c 7.573
28060.60c 2.997
28061.60c 0.132
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2806W.60c 0.426
28064.60c 0.111
1001.50c 3.011
5010.S0c 8.600E-03
5011.56c 3.929E-02
$016.S0c 23.899
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.584
50000.35c 0.051
1 : Zirc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 s CT I, OR. CT top to lower pad top, CT bot to lover pad bot
1 : 21re-4 CT material specification
0.56007 0.690965 393.065 3.175 s T IIR, OR, IT top to lower pad top, IT bot to lower pad bot
1 s Zirc-4 IT materilt specification
18 : Number of NCUP axial active fuel nodes for asserbly design 7 (latch 9, CQA)
1 17.7300 t lode nubier ard height (cm)
2 20.00ZS s Node number and height (Cm)
3 20.0025 : Node nauber end height (Cm)
4 20.0025 : lode ruiber and height (cm)
5 20.0025: tNode rmter nd height (cm)
6 20.0025 : mode ruaber and height (cm)
7 20.0025 : Node nuwber and height (cm)
8 20.0025 : Node nwaber and height cm)
9 20.0025 i lode nuaber and height (cm)
10 20.0025 : Node number ard height (Cem)
11 20.0025 : lode wuaber and height (cm)
12 20.0025 Node nurmer and height (cm)
13 20.0025 N Node number and height (cm)
14 20.0025 N Node number and height (cm)
15 20.0025 s Node mnuber and height (cm)
16 20.0025 : Node number and height (cm)
17 20.0025 s Node nruber and height (cm)
18 22.3520 : Node nmber ond height (cm)
208 : Number of fuel reds In assemtly
1.4427Z : Pin-pitch in assemtly (cm)
463630.0 s Initial mass of uranium in assembty (g)
0.468122 0.47Z79 0.5461 : Fuel pellet radius (cm), clad inrer radius (cm), clad outer radius (cm)
19.161 11.033 : UppeW and tlwer fuel rod plernu heights (cm)
0.714 0.714 U Upper and tlwer fuel rod end-cap heights (cm)
6.731 16.723 s Upper and tlwer fuel assembly end-fitting heights (cm)
7 N unber of spacer grids (excluding the tlwer grid)
I 8.573 3.486 115.698 s Spacer A, spacer height (cm), distance between top of saer end bottom of active fuel (cm). Vo
2 5.08 321.493 125.758 s Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Vot
3 5.08 267.917 125.758 : pcer f, spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Vot
4 5.08 214.338 125.758 : Spacer if, spacer height (cm). distance between top of scer end bottom of active fuel (cm), Vot
S 5.08 160.760 125.758 s pacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
6 5.08 107.181 125.758 : Spacer f spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
7 5.08 53.605 125.758 : Spacer 4, spacer height (cm), distance between top of spacer and bottou of active fuel (cm). Volu
I Zirc-4 fuel rod cladding specification
1.5565 22 : Fuel rod upper p le. density (5/cc), f i o sotopes
6000.50c 0.033
7014.50c 0.041
14000.Sc 0.309
15031.5Sc 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.83
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608



Aug 28 18:03 19W7 Fitlame: 1nrq3b.txt I3A0OOOO-01717-0200-00048 tEV 00 ATACUT It - Page 24

26058.60c0.083
28058.60c 2.566
28060.6c 1.015
28061.60C 0.045
28062.60c 0.14"
28064.60C 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 Fuel rod tower plenun density (I
6000.50C 0.035
7014.50C 0.043
1400Q.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60C 55.509
50000.35c 0.792
3.2664 33 : Fuel assembly upper end-fitting
6000.50c 0.067
7014.50c 0.072
14000.50c 0.579
15031.50c 0.034
16032.50c 0.023
24050.60c 0.659
24052.60c 13.226
24053.60c 1.528
24054.60c 0.388
25055.50C 1.481
26054.60c 2.931
26056.60c 47.244
26057.60c 1.101
26058.60c 0.149
28058.60c 8.407
2B060.60c 3.325
28061.60c 0.146
28062.60c 0.473
28064.60c 0.124
1001.50c i.700
5010.50c 4.907E-03
5011.56c 2.242E-02
8016.50c 13.493
13027.50c 0.055
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.010
41093.50c 0.283
42000.50c 0.337
73181.50c 0.283
40000.60c 1.597
50000.35c 0.023
2.2463 33 : Fuel assemhly tower and-fitttig
6000.50c 0.056
7014.50c 0.058
14000.50c 0.476

I/cc), U of Isotopes

density (1/cc), of isotopes

density (a/cc). I of Isotopes
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15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.039
24053.60c 1.276
24054.60c 0.324
*25055.50c 1.204
26054.60c 2.389
26056.60c 38.512
26057.60c 0.897
26058.60c 0.122
28058.60c 7.578
28060.60c 2.997
28061.60c 0.132
2806.60c 0.426
28064.60c 0.111
1001.50c 3.011
5010.50c 9.60.E-03
5011.56c 3.929E-02
E016.5Sc 23.899
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.5Dc 0.340
73181.50c 0.286
40000.60c 3.584
50000.35c 0.051
I s Zirc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 s CT IR, OR, CT top to lower pad top, CT bet to lower pad bot
1 : Zirc-4 CT material specification
0.56007 0.690965 393.065 3.175 : IT IR, OR, IT top to lower pad top, 1T bot to lower pad bot
I s Zrc-4 IT material specification
18 : Number of NCNP axisl active fuel nodes for assembly design I (Batch 8, tOpty)
1 17.7800 Node number and height (cm)
2 20.0025 tNode number and height (cm)
3 20.0025 FNode nurber end height (cm)
4 20.0025 llNode number and height (cm)
5 20.0025 : Node number and height (cm)
6 20.0025: lNode nuzber and height (Cm)
7 20.0025: Node nurber and height (cm)
8 20.0025: Node number and height (cm)
9 20.0025 * Nodevnuber and height (cm)
10 20.0025 : Node Mmber and height (cm)
11 20.0025: :Node number and height (cm)
12 20.0025 rNode number and height (cm)
13 20.0025 rNode uzmber and height Ccm)
14 20.0025: Node number and height WC)
15 20.0025 s Node unuber and height (cm)
16 20.0025: Node nurter and height (cm)
17 20.0025: Node rnuber and height (cm)
18 22.3520 lNode number and height (cm)
208.: Number of fuel rods In assemrbly
1.44272 a Pin-pitch in asserbly (cm)
463630.0 Initial mass of uranium in assembly te)
0.46a122 0.47879 0.5461 s Fuel pellet radius (cm), clad Irner radius (cm), clad outer radius (cm)
19.161 11.033 s Upper and lower fuel rod plerum heights (cm)
0.714 0.714 s Upper and lower fuel rod end-cap heights (cm)
6.731 16.723 s Upper and lower fuel asseably eand-fitting heights (cm)
7 s Number of spacer grids (excluding the lower grid)
1 5.573 MA3.4 115.698 s Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (CM). Vo
2 3.81 321.732 U.676 s Spacer f, spacer height (cm), distance between top of spacer and bottoAn of active fuel (cn), Volu
3 3.81 268.153 U.676 s Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel cm), Volu
4 3.81 214.577 86876 :Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel tch), Volu
5 3.61 160.Mt U.676: Spacer f, spacer height (cm), distance between top of spacer and botta. of active fuel (cm). Volu
6 3.81 107.420 U.676: Spacer 4, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Volu
7 3.t1 53.762 88.676 : Spacer f, spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Volau
1 : Zirc-4 fuel rod cladding specification
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1.5565 22 s Fuel rod Lpper plema density (g/cc). t of Isotopes
6000.Sc 0.033
7D14.50c 0.041
14000.5Cc 0.309
15031.5Cc 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.5Cc 0.071
40000.60c 57.766
50000.35c 0.824
2.t520 22 : Fuel rod lower pltemn density Cg/cc), U of Isotopes
6000.5Dc 0.035
7014.5kc 0.043
14000.5c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
Z8060.60c 1.071
28061.60c 0.047
Z8062.60c 0.152
Z8064.60c 0.040
6016.50c 0.068
40000.60c 55.509 * .
S0000.35c 0.792
3.1059 33 s Fuel assenbly upper end-fitting density (g/c.c) of Isotopes
6000.Sc 0.065
7014.50c 0.070
14000.50c 0.566
15031.50c 0.033
16032.50c 0.023
24050.60c 0.648
24052.60c 12.999
24053.60c 1.502
24054.60c 0.381
25055.5Sc 1.43
26054.60c 2.858
26056.60c 46.072
26057.60c 1.074
26058.60c 0.146
28058.60c 8.485
28060.60c 3.355
28061.60c 0.148
28062.60c 0.477
2B064.60c 0.125
1001.50c 1.850
S010.5Dc 5.335E-03
5011.56c 2A4m-02
B016.50c 14.682
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13027.50c 0.058
22000.50c 0.105
27059.50c 0.116
29063.60c 0.024
29065.60c 0.011
41093.50c 0.298
42000.50c 0.355
73181.50c 0.298
40000.60c 1.680
S0000.35c 0.024
2.2463 33 : Fuel asserbly lower end-fitting density tg/cc), i of isotopes
6000.Sc 0.056
7014.5Cc 0.058
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.039
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.389
26056.60c 38.512
26057.60c 0.897
26058.60c 0.122
28058.6Cc 7.578
28060.60c 2.997
28061.60c 0.132

.28062.60c 0.426
28064.60c 0.111
1001.50c 3.011
5010.50c E.600E-03
5011.56c 3.929E-02
8016.50c 23.899
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.584
500W0.35c 0.051
3 : Inconel spacer grid material specification
0.63246 0.67310 403.067 6.032 : C1 IR, OR, C1 top to lower pad top, CT bot to lower pad bot
I : Zirc-4 CT material specification
0.56007 0.690965 393.065 3.175 : IT IRt OR, IT top to lower pad top, IT bat to lower pad bot
1: 2irc-4 IT material specification
18 : Nlurber of ItUP exiel active fuel nodes for assemdbly design 9 (Batch 10. Empty)
1 17.7800 s Node nuSber and height (cm)
2 20.0025: Node nudber and height (cm)
3 20.0025 : Node nurber and height (cm)
4 20.0025 : Node nurmber and height (cm)
5 20.0025 sNode t uiber and height (cm)
6 20.0025 : Node number and height (cm)
7 20.0025: Node Number and height (cm)
8 20.0025 : Node nurber and height (cm)
9 20.0025 : Node nurber and height (cm)
10 20.0025: Node nmber and height (cm)
11 20.0025: lNode number and height (cm)
12 20.0025: Node nmzar and height cm)
13 20.0025 : Node mnm er and height (cm)
14 20.0025 : mode number and height Ctm)
15 20.0025 s Node nudber and height (cm)
16 20.0025 : Node number and height (cm)
17 20.0025 : Node nurber and height (cm)
18 22.3520 : Node number and height (cm)
20C : Number of fuel rods In azssembly
1.44272 s Pin-pitch In assembly (Cm)
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463630.0 : Initial ass of uranium in assebly Ct)
.0.468122 0.4779 0.5461 s Fuel pellet radius Ccm). clad Inner radius (cm), clad outer radius (cm)
19.161 11.033 Upper end lower fuel rod plern heights (cm)
0.714 0.714 t Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 s Upper end lower fuel asswrbly end-f itting heights (cm)
7 s imuber of spacer grids (exeluding the lower grid)
1 8.573 383.486 115.698 s Spacer #. spacer height Cem), distance between top of spacer and bottom of active fuel (cm). Vo
2 5.08 321.493 125.758 s Spacer . spacer height tcm)n distance between top of spacer end bottom of active fuel (cm). Vol
3 5.08 267.917 125.758 s Spacer , spacer height (cm). distance between top of spacer and bottom of active fuel (cm). Vol
4 5.08 214.338 125.758 5 Spacer , acer height tcm). distance between top of spacer and bottom of active fuel (cm), Vol
5 5.08 160.760 125.758 : Spacer , spacer height (cm), distance between top of spacer. and bottom of active fuel (cm), Vol
6 5.08 107.181 125.758 : Spacer I spacer height (cm), distance between top of spacer and bottom of.active fuel (cm) .vol
7 5.08 53.605 125.758 : Spacer U, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), volu
1 : ZIrc-4 fuel rod cladding specification
1.S565 22 : Fuel rod ipper plenim density (glcc), of isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.3D9
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
S0000.35c 0.B24
2.8520 22 : Fuel rod lower plemu density (gcc), 6 of isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031 .50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959 *
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.6Cc 1.071
2B061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1059 33 a Fuel essembly ipper end-fitting density C/cc), of isotopes
6000.50c 0.065
7014.50c 0.070
14000.50c 0.566
15031.50c 0.033
16032.Sc 0.023
24050.60c 0.648
24052.60c 12.999
24053.60c 1.502
24054.60c 0.381
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25055.50c 1.443
26054.60c 2.858
26056.60c 46.07Z
26057.60c 1.074
26058.60c 0.146
28058.60c 8.485
28060.60c 3.355
28061.60c 0.148
28062.60c 0.477
28064.60c O.t25
1001.50c 1.850
5010.50c 5.335E-03
5011.56c 2.437E-02
W016.5Sc 14.682
13027.50c 0.058
22000.50c 0.105
27059.50c 0.116
29063.60c 0.024
29065.60c 0.011
41093.50c 0.298
42000.50c 0.355
73181.50c 0.298
40000.60c 1.680
50000.35c 0.024
2.2463 33: Fuel asseably tower end-fitting density CgScc), of isotopes
6000.50c 0.056
7014.Sc 0.058
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.039
24053.60c 1.276
24054.60c 0,324
25055.50c 1.204
26054.60c 2.389
26056.60c 38.512
26057.60c 0.897
26058.60c 0.122
28058.60c 7.578
28060.60c 2.997
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.5Sc 3.011 *
5010.50c 8.60CE-03
5011.56c 3.929E-02
6016.50c 23.899
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
420W0.50c 0.340
73181.50c 0.286
40000.60c 3.584
50000.35c 0.051
I s ZIrc*4 spacer grid materiaI specification
0.63246 0.67310 403.067 6.032 i CT IR, OR, CT top to lower pad top, CT bot to lower pad bot
I a Zirc-4 CT material specification
0.56007 0.690965 393.065 3.175 : IT IR, OR, IT top to lower pad top, IT bat to tower pad bot
1 s Zltc-4 IT material specification
18 : NIumer of MCEP axael active fuel nodes for asseubly design 10 (Batch S. CRA)
1 17.7800 r Node nruber and height (cm)
2 20.0025 Itode nurber and height (cm)
3 20.0025: lNode nurber and height (cm)
4 Z0.0025 :Node nurber and height (cm)
5 20.0025 i lode nuber and height (cm)
6 20.0025 : Node number and height (cm)
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7 20.0025 : Node hu'ber and height (cm)
8 20.0025 M lode number and heisht (cm)
9 20.0025 N ode nuiber and height (cm)
10 20.0025 M ode .adnier and height (cm)
11 20.0025 M lode number and height (cm)
12 20.0025 Node number and height (CM)
13 20.0025 a Mode number end height (cm)
14 20.0025 lode number and height cm)
15 20.0025 Node number and height (cm)
16 20.0025 s Node number ard height (cm)
17 20.0025 : Node nurber and height (cm)
18 22.3520 s Node number and height (cm)
208 s 4umber of fuel rces in assemblt .

1.44272 : Pin-pitch in assembly (cm)
4063630.0 : Initial mass of uranium In assembly (g)
0.468122 0.47879 0.5461 : Fuel pellet radius (cm), clad Inner radfus (cm). clad cuter radius lcU)
19.161 11.033 : Upper and lower fuel rod plenum heights (cm)
0.714 0.714 s Upper and lower fuel rod end-cap heights Cm)
6.731 16.723 s Upper and lower fuel assembly end-fitting heights (cm)
7 N lumber of spacer grids (excluding the lower grid)
1 8.573 383.486 115.698 s Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vo
2 3.81 321.732 68.676 : Spacer I, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
3 3.81 268.153 U.676 : Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Volu
4 3.81 214.577 6.676 Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
5 3.81 160.998 68.676: Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Volu
6 3.61 107.420 U8.676 s Spacer U, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
7 3.61 .53.762 8.676: Spacer I. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volum
1 s Zfrc-4 fuel rod cladding specification
1.5565 22 : Fuel rod upper plenum density Cglcc), of Isotopes
6000.50c 0.033
7014.50c 0.041
14000.SOc 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.60t
2605a.60c 0.083
28058.60c 2.566
28060.60c 1.015 -
Z8061.60c 0.045
28062.60c 0.1U
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766

50000.35c 0.824
2.6520 22 : Fuel rod lower plenul density (g/cc), of Isotopes

6000.50c 0.035

7014.50c 0.043
14000.50c 0.326

15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709

26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071

28061.60c 0.047
28062.60c 0.152
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28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
SO000.35c 0.792
3.2664 33 s Fuel assembly qmr end-fitting density (scc),
6000.50c 0.067
O14.50c 0.072

14000.50c 0.579
15031.50c 0.034
16032.50c 0.023
24050.60c 0.659
24052.60c 13.226
24053.60c 1.528
24054.60c 0.388
25055.50c 1.481
26054.60c 2.931
26056.60c 47.244
26057.60c 1.101
26058.60c 0.149
25058.60c 8.407
28060.60c 3.325
28061.60c 0.146
28062.60c 0.473
28064.60c 0.124
1001.50c 1.700
5010.50c 4.907E-03
5011.56c 2.242E-02
8016.50c 13.493
13027.50c 0.055
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.010
41093.50c 0.283
42000.50c 0.337
73181.50c 0.283
40000.60c 1.597
50000.35c 0.023
2.2463 33 : fuel assedbly lower end-fitting density Cg/cc),
6000.50c 0.056
7014.50c 0.058
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550 *
24052.60c 11.039
24053.60c 1.276
24054.60c 0.324
25055.Sc 1.204
26054.60c 2.389
26056.60c 38.512
26057.60c 0.897
26058.60c 0.122
28058.60c 7.578
28060.60c 2.997
2B061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.011
5010.50c 8.600E-03
5011.56c 3.929E-02
8016.50c 23.899
13027.5Cc 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286

* of isotopes

I of isotopes
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40000.60c 3.584
50000.35c 0.051
3: Inconel spacer grid material specification
0.63246 0.67310 403.067 6.032 # CT 1, Ol, CT top to lower pad tape CT bot to lower pad bot
I s Zirc-4 CT material specification
0.56007 0.690965 393.065 3.175 : IT ITR CR, IT top to lower pad top, IT bet to lower pad bet
1 2 Zlrc4 IT materisl specification
18 N ulmber of INCIP axil active fuel nodes for asseebly design 11 (latch 9. APSRA)
1 17.7C00 sNode nurher and height Cen)
2 20.0025: lNode ruder and height (cm)
3 20.0025: Node urmber and height (cm)
4 20.0025 :N ode nuzber and height (cm)
5 20.0025 s Node nzrber and height (cm)
6 20.0025 Node ruber and height (cm)
7 20.0025: Node niuber and height (cm)
8 20.0025: Node rwnber and height (cm)
9 20.0025 Node nuber and height (cm)
10 20.0025 s Node nuiber and height (cm)
I1 20.0025: lNode winber and height (cm)
12 20.0025: lNode nurter and height (cm)
13 20.0025 lNode number and height (cm)
14 20.0025 Node rmuer and height (cm)
15 20.0025: Node rirber and height (cm)
16 20.0025 sNode jumber and height (cm)
17 20.0025 Node nuiiber and height (cm)
18 22.3520 aNode nurber and height (cm)
208 : limber of fuel rods in assembly
1.4272 s Pin-pitch in assestly (cm)
413630.0 s Initial mass of uraniun in asseibly (g)
0.468122 0.477 0.5461 a Fuel pellet rndius (cm), clad inner radius (cm), clad outer radius (cm)
19.161 11.033 : Upper and lower fuel rod plema heights (cm)
0.714 0.714 Upper and lower fuel rod end-eap heights (cm)
8.731 16.723 Upper and tower fuel asseibly end-fitting heights (cm)
7& £umber of spacer grids (excluding the lowr grid)
1 8.573 383.486 115.6985: Spacer #. spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Vo
2 5.08 321.493 125.758 : Spacer *, spacer height (cm), distance between top of pacer and bottom of active fuel (cm), Vol
3 5.08 267.917 125.758 s Spacer I spacer hefght (cm). distance between top of spacer and bottom of active fuel (cm), Vol
4 5.08 214.338 125.758 aSpacer 6, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vot
5 5.08 160.760 125.758 aSpacer *, spacer hefght (c), distance between top of spacer and bottom of active fuel cm), Vol
6 5.08 107.181 125.758 2Spacer I, spacer height (cm), distance between top of spacer and bottom of active fuel (cm): Vot
7 5.08 53.605 125.78 a Spacer , spacer height (cm), distance between top of spacer and bottom of active fuel tcn), Volu
1: Zfrc-4 fuel rod cladding specification
1.5565 22: Fuel rod upper plenum density Co/cc), f of Isotopes
6000.50c 0.033
7014.50C 0.041 .
1400030c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
2W060.60c 1.015
25061.60c 0.045
25062.60c 0.144
28064.60c 0.038
0016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 s Fuel rod lower plenun density Cg/cc), 4 of isotopes
60O.50c 0.035
7014.50c 0.043
14000.50c 0.326
t5031.50c 0.020
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16032.5Cc 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.5Cc 0.869
26054.60c 1.709
26056.60c Z7.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1998 33 : Fuel assembly wuper end-fitting density C/cc), o f Isotopes
6000.50c 0.066
7014.50c 0.072
14000.50c 0.578
15031.50c 0.034
16032.50c 0.023
24050.60c 0.658
24052.60c 13.205
24053.60c 1.526
24054.60c 0.387
25055.50c 1.477
26054.60c 2.924
26056.60c 47.140
26057.60c 1.099
26058.60c 0.149
28058.60c 8.414
28060.60c 3.327
28061.60c 0.146
28062.60c 0.473
28064.60c 0.124
1001.50c 1.714
5010.50c 4.945E-03
5011.56c 2.259E-02
8016.50c 13.599
13027.50c 0.056
22000.50c 0.100
27059.50c 0.111 * -
29063.60c 0.023
29065 .60c 0.010
41093.50c 0.285
42000.50c 0.339
73181.5Cc 0.285
40000.60c 1.604
50000.35c 0.023
2.2463 33 : Fuel assembly lower end-fitting density (g/cc), I of Isotopes
6000.5Cc 0.056
7014.50c 0.058
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.039
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.389
26056.60c 38.512
26057.60c 0.897
26058.60c 0.122
28058.60c 7.578
28060.60c 2.997
28061.60c 0.132
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28062.60c 0.426
28064.60c 0.111
1Q01.50c 3.011
5010.5Sc 8.600E-03
5011.56c 3.929E-02
W016.Sc 23.899
13027.SOc 0.056
22000.SOc 0.100
27059.50c 0.112
29063.60c 0.023.
29065.6ec 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.584
S0000.35c 0.051
1 : Zfrc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 : CT 111 OR, CT top to lower pad top, CT bat to lower pad bot
1 : Zirc-4 CT materiel specification
0.56007 0.690965 393.065 3.175 s IT TR. CR, IT top to lower pad top. IT bot to leter pad bat
1: ZIrc-4 IT material specification
18 t Number of NCUP axial active fuel nodes for assenbly design 12 (latch 8, CRA)
1 17.7800 * Node narber and height (e)
2 20.0025 :M ode nuber and height (es)
3 20.0025 : lode nuzber and height (cm)
4 20.0025: llode vszber and height (cm)
5 20.0025 llNode ruiber and height (cm)
6 20.0025: Node nuaber and height (cm)
7 20.0025 llode ranber and height cm)
8 20.0025 lNode nruber and height (cm)
9 20.0025 :Mode rnuber and height (cm)
10 20.0025: lNode rwfber and height (cm)
11 20.0025 Node nuwber and height (cm)
12 20.0025 llode rurber and height (cm)
13 20.0025: NMode waiber and height cm)
14 20.0025 s Node numter and height (cm)
15 20.0025 :Node l nwber and height (cm)
16 20.0025 Mode mater and height Ccm)
17 20.0025: lNode nurber and height (cm)
18 22.3520 lNode number and height (cm)
208: Nurber of fuel rods in assebtly
1.272: Pin-pitch in assembly (cm)
463630.0: Initial mass of uranium in asserbly Cg)
0.468122 0.47879 0.5461 . Fuel pellet radlustcm). clad inner radius cm). clad outer radius (cm)
19.161 11.033 : Upe and lower fuel rod plerin heights (cm)
0.714 0.714 . Upper and lower fuel rod erd-cap heights (cm)
8.731 16.73 . Upper and lower fuel assembly end-fitting heights (cm)
7- s Huber of spacer grids Cexcluding the lower grid)
1 8.573 383.486 115.698 : Spacer t. spacer height (cm), distance between top of spacer and bottom of active fuel cm), VY
2 3.81 321.732 u8.676 s Spcer s spacer height cm), distance between top of spacer and bottom of active fuel Cm), vYlu
3 3.81 268.153 u8.676 Spa cer s pacer height (cm), distance between top of spacer and bottom of active fuel Cm), volu
4 3.81 214.577 u.676 2 Spacer spacer height cm). distance between top of spacer nd bottom of active fuel (cm), vYlu
5 3.11 160.998 68.676: Spacer f, spacer height cm), distance between top of pacer and bottom of active fuel (cm), volu
6 3.81 107.420 u8.676 2 Spacer 6. spacer height Ccm), distance between top of pacer and bottom of active fuel (em). volu
7 3.81 53.762 8.676 2 Spacer U. spacer height (cm), distance between top of pacer and bottom of active fuel (cm), Velum
I : ZIrc-4 fuel rod cladding specification
1.5565 ZZ: Fuel red W"er plenum density (g/cc), o f isotopes
6000.50c 0.033
7014.50c .0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
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26058.60c 0.083
28058.60c 2.566
28060.6Cc 1.015
28061.60c 0.045
28062.60c 0.1U
28064.60c 0.038
8016.50c 0.071
40000.60c s7.766
50000.35c 0.824
2.8520 22 s Fuel rod lower planu density (g/cc). of isotopes
600.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.813
24050.6kc 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
2C058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.2664 33 s Fuel asseubly upper end-fitting density (gicc) * of isotopes
6000.5c 0.067
7014.50c a.0r2
14000.50c 0.579
15031.50c 0.034
16032.50c 0.023
24050.6oc 0.659
24052.60c 13.226
24053.60c 1.528
24054.60c 0.38U
25055.5c 1.481
26054.60c 2.931
26056.60c 47.244 *
26057.60c 1.101
26058.60c 0.149
28058.60c 8.407
25060.60c 3.325
28061.60c 0.146
28062.60c 0.473
28064.60c 0.124
1001.50c 1.700
5010.50c 4.9071-03
5011.56c 2.242E-02
8016.50c 13.493
13027.SOc 0.055
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.010
41093.50C 0.283
42000.50c 0.337
?3181.5c 0.283
40000.60c 1.597
50000.35c 0.023
2.2463 33 s Fuel assemly lower end-fitting density .tgcc). * of isotopes
6000.5Cc 0.056
7014.50c 0.058
14000.50c 0.476
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15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.039
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.389
26056.60c 38.512
26057.60c 0.897
26058.60c 0.122
28058.60c 7.578
28060.60c 2.997
2806i.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.011
SQ1Q.500 E.600E-03
5011.56c 3.929E-02
3016.50c 23.899
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.584
50000.35c 0.051
3 : Inconel spacer grid material specification
0.63246 0.67310 403.067 6.032 : CT IR, OR, CT top to lower pad top, CT bot to lower pad bot
1 * Zirc-4 CT material specification
0.56007 0.690965 393.065 3.175 s IT IN, OR, IT top to lower pad top, IT bot to lower pad bot
1 : Zirc-4 IT material specification
18 : Number of NCUP axial active fuel nodes for asserbly design 13 (Batch 7A. Empty)
1 17.7800 W Node nuiber and height (cm)
2 20.0025 : Node number and height (cm)
3 20.0025 : Node number and height tcm)
4 20.0025 : Node mnuber and height tcn)
5 20.0025 : Node number and height (cm)
6 20.0025 : Node nmber and height (cm)
7 20.0025 s Node nurber and height (cm)
8 20.0025 : %ode reAber and height (cm)
9 20.0025 : Nodenwber and height (cm)
10 20.0025 : Node umuber and height (cm)
11 20.0025 : Node nwber and height (cm)
12 20.0025 : Node nubter and height (cm)
13 20.0025 : Mode &muber and height (cm)
14 20.0025 : Node rauber and height (cm)
15 20.0025 : Node nui'er and height (cm)
16 20.0025 : Node number and height (cm)
17 20.0025 2 Node number and height (cm)
18 22.3520 : Node rumber and height (cm)
208 : Humber of fuel rods In assembly
1.44272 : Pin-pitch in assembly (cm)
463630.0 : Initial mass of uranius in assembly tg)
0.468122 0.47J79 0.5461 : Fuel pellet radius (cm), clad inner radius (cm). clad outer radius (cm)
19.161 11.033 s Upper and lower fuel rod plenum heights (cm)
0.714 0.714 Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 s Upper and lower fuel assembly end-fitting heights (cm)
7 : Number of spacer grids (excluding the lower grid)
1 8.573 383.486 115.698 : Spacer if. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vo
2 3.81 321.732 U8.676 : Spacer U, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
3 3.81 268.153 t8.676 s Spacer *, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
4 3.81 214.577 38.676 : Spacer if, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
5 3.31 160.°98 38.676 : Spacer 9, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
6 3.t1 107.420 U8.676 s Spacer f, spacer height (cr), distance between top of spacer and bottom of active fuel (cm). Volu
7 3.81 53.762 88.676 s Spacer f, spacer height (cm), distance between top of spacer ard bottom of active fuel (cm), Volum
I : Zirc-4 fuel rod cladding specification
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1.5565 22 s Ful rod tiper plemn densty (u/cc). of Isotopes
6000.Sc 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
Z8061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 s Fuel rod lower plmnca density (/ce), U Of isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509 *
50000.35c 0.792
3.1059 33 s Fuel asseitbly ipper erd-ffttinu density (/cc), of Isotopes
6000.50c 0.065
7014.50c 0.070
14000.5c 0.566
15031.50c 0.033
16032.50c 0.023
24050.60c 0.648
24052.60c 12.999
24053.60c 1.502
24054.60c 0.381
25055.50c 1.443
26054.60c 2.858
26056.60c 6.072
26057.60c 1.074
26058.60c 0.146
28058.60c 8.485
28060.60c 3.355
28061.60c 0.148
28062.60c 0.477
28064.60c 0.125
1001.50c 1.850
5010.5Cc 5.335E-03
5011.56c 2. 37E-02
8016.5c 14.682
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13027.50c 0.058
22000.50c 0.105
27059.50c 0.116
29063.60c 0.024
Z906S.60c 0.011
41093.50c o.m
42000.50c 0.355
73181.50c 0.298
40000.60c 1.680
50000.35c 0.024
2.2463 33 : Fuel essewbly lower end-fitting density (glee), N of isotopes
6000.50c 0.056
7014.5Cc 0.058
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.6ec 11.039
Z4053.6ec 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.389
26056.60c 38.512
26057.60c 0.897
26058.60c 0.122
28058.60c 7.578
28060.60c 2.997
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.011
5010.50c 8.e6CE-03
5011.56c 3.929E 02
8016.Sc Z3.899
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.584
50000.35c 0.051
3 a Inconel "pacef grld material specification
0.6324 0.67310 403.067 6.032 v CT IR. OR, CT top to lower pad top. CT bot
1 : Zirc-4 CT material specifIcation
0.56007 0.690965 393.065 3.175 i IT IR, MR, IT top to lower pad top, IT bc
I * Zrc-4 IT material specification
2 t Number of different OPRA banks
05 : 6PRA bank Identifier .
17 : Number of BPRA axial nodes
i 17.7800 : Node number and height (cm)
2 20.0025 : Mode number and height (cm)
3 20.0025 :Mode number and height (cm)
4 20.0025 :Node nunter and height (cm)
5 20.0025 Mode nubter and height (cm)
6 20.0025 a 4ode number and height (cm)
7 20.0025 : 4ode nurber and height (cm)
8 20.0025 a Node number and height (cm)
9 20.0025 :Node number and height (cm)
10 20.0025 : Mode number and height (em)
11 20.0025 a hode number and height (cm')
12 20.0025 : Node number and height (Cm)
13 20.0025 : Mode nurber and height (cm)
14 20.0025 s Node number nd height (ca)
15 20.0025 a Node number and height (cm)
16 20.0025 : Node numer and height (cm)
17 20.0025 :Mode nauber and height (cm)
39.075 : Dist. between top of lower pad and bottom of bottom BP node (cm)

t to lower pad bot

it to ltower pad bot
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Y : Flag for non-abeorbing UP nodes
01 V i Node #, Flag for non-abeorbing BP material
02 N i Node U, Flag for non-absorbing UP motorisl
03 t Node I, Flag for non-absorbing UP naterial
04 N K Node U. Flag for non-absorbing BP material
05 : v Node U, Flag for non-absorbing UP material
06 K t Node i, Flag for non-absorbing UP material
07 K : Node U, Flag for non-absorbing BP material
08K : Node i, Flag for non-absorbingP material
09 K : Node I, Flog for non-absorbing BP materiat
10 K z Node f, Flag for non-absorbingP material
11 h : Node f, Flag for non-absorbing UP material
12 N t Node if, Flog for non-absorbing UP material
13 h : Node I, Flag for non-absorbing UP material
14 K : Node U, Flag for non-absorbing UP material
15 K a Node U, Flag for non-absorbing UP material
16 N : Node U, Flag for non-absorbing UP material
17 N : Node 1, Flag for non-absorbing SP material
0.4318 0.4572 0.5461 s BP absorber radius (cm), SPA TR (cm), PA OR (cm)
49.825 1.914 : BPR upper plernum height (cm). OPR lower plemnu height (cm)
1 : IPA absorber material specification (AM203-14C)
3.7 1.700 a UP density (glec), B4C vt in UP
1 : Non-absorbing UP material specification (At203)
3.7 z Non-absorbing UP density (g/cc)
1 : Zirc-4 PR celad material specification
1.9030 22 : PR upper plenum density (gCee), U of Isotopes
6000.S0c 0.069
7014.SOc 0.087
14000.50c 0.651
15031.50c 0.039
16032.50c 0.026
24050.60c 0.689
24052.60c 13.809
24053.60c 1.596
24054.60c 0.405
25055.50c 1.735
26054.60c 3.400
26056.60c 54.820
26057.60c 1.278
26058.60c 0.173
28055.60c 5.409
28060.60c 2.139
28061.60c 0.094
28062.60c 0.304
28064.60c 0.080 *
8016.50c 0.016
40000.60c 1Z..96
50000.35c 0.185
6.56 11 s 6PR lower plenmn density (g/cc), of isotopes
24050.60c 0.004
24052.60c 0.084
24053.60c 0.010
24054.60c 0.002
26054.60c 0.011
26056.60c 0.184
26057.60c 0.004
26058.60c 0.001
8016.50c 0.120
40000.60c 98.180
50000.35c 1.400
06 s UPRA bank Identifier
17 : WCaber of 5PRA axial nodes
1 17.7O00 a Mode nurber and height (cm)
2 20.0025 : Node number and height (cm)
3 20.0025 : Node number and height (cm)
4 20.0025 : Node number and height (cm)
5 20.0025 a Node nudber and height (cm)
6 20.0025 s Node number and height (cm)
7 20.0025 : Node number and height (cm)
t 20.0025 : Node ismber and height (cm)
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9 20.0023 t Mode twzter and height (cm)
10 20.0025 s lode nurber and height (cml
11.20.0025 t Node nurber and height (cm)
1Z 20.002S t Mode number and height (cm)
13 20.005 t Node iurier and height (em)
14 Z0.0025: lNode nurber and height (cm)
15 20.0025 : Node nurber and height (Cm)
16 20.0025 s Node number and height (cm)
17 20.0025 s Node nuber and height (cm)
39.075 s Dist. between top of lower pad and bottom of bottom BP node (an)
r : Flta for non-absorbing BP node.
01 Y s Mode U, flag for non-bsorbing UP material
02 N: Node f, Flag for non-absorbing UP materala
03 N t Node f, Flag for non-absorbing P materlat
04 N s Node f, flag for non-absorbing SP material
05 N s Node t, Flag for non-absorbing BP material
06 N t Node f, Flag for non-absorbing SP material
07 N : Node f, flag for non-absorbing BP material
08 N N Mode f Flag for non-absorbing UP material
09 N : Node f, Flag for non-absorbing BP material
10 N t Node f. Flag for nan-absorbing BP material
11 N t Node f, Flag for non-absorbing UP material
12 N : Node f, Flag for non-absorbing BP material
13 N : Node 4, Flag for non-absorbing UP material
14 N: Maode 4, flag for non-abesorbing P material
15 N t Node f, Flag for non-absorbing BP material
16 K: Maode f, Slag for non-absorbing BP materil
17 N : Mode f. flag for non-absorbing BP material
0.4318 0.4572 0.5461: BP absorber radius (cm), UI IR (cm), hPR aR (cm)
49.825 1.914: BPI upper plenum height (cm), PR tower ptenun height (cm)
I t UPR absorber material specification (A1203-M4)
3.7 2.000 : UP density C/cc), B4C wta in BP
1 : lon-absorbing BP moateril specification (A1203)
3.7: Non-absorbing UP density Cu/cc)
1 a Zirc-4 OPR clad material specification
1.9030 22 t OPR upper ptlenum density Cg/cc), 4 of isotopes
6000.SOc 0.069
7014.50c 0.087
14000.50c 0.651
15031.50c 0.039
16032.50c 0.026
24050.60c 0.689
24052.60c 13.809
24053.60c 1.596
24054.60c 0.405 *. .
25055.50c 1.735
26054.60c 3.400
26056.60c 54.820
26057.60c 1.278
26058.60c 0.173
28058.60c 5.409
28060.60c 2.139
28061.60c 0.094
28062.60c 0.304
28064.60c 0.080
8016.50c 0.016
40000.60c 12.996
SOOW.35c 0.185
6.56 11: BPR lower plenum density (gloc), f of isotopes
24050.60c 0.004
24052.60c 0.084
24053.60c 0.010
24054.60c 0.002
26054.60c 0.011
26056.60c 0.184
26057.60c 0.004
26058.60c 0.001
8016.50c 0.120
40000.60c 98.180
50000.35c 1.400
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3 g Hulber of different CR4 banks
01 : CRA bank Identifier
0.49784 0.505U 0.55880 366.204 340.361 2.684 27.813 s Cl dimensrons (cm)
10.17 4 t CR absorber material density (/cc), I Of isotopes
47107.60c 41.101
471W9.60c 38.899
48000.50c 5.000
49000.60c 15.000
2 : SS304 CR clad material specification
3.2035 19 i CR pler ptemum density (a/cc). 6 Of Isotopes
6000.5Cc 0.080
7014.50c. 0.100
t4000;50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
7.9 19 : CR lower plenu density (gucc), of isotopes
6000.50c 0.080
7014.50C 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234 *
2W060.60c 2.465
25061.60c 0.109
28062.60c 0.350
28064.60c 0.092
02 : Ca bank Identifier
0.49784 0.50546 0.55880 227.000 340.361 2.684 27.13: CR dimensions (cm)
10.17 4 : CR absorber material density (glcc), N of isotopes
47107.60c 41.101
47109.60c 38.899
48000.50c 5.000
49000.60c 15.000
2 t SS304 CR clad material specification
3.2035 19 : CR qper piernum density Cu/cc), a of isotopes
6000.50c 0.080
7014.50c 0.100
14000.50c 0.750
15031 .50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.C38
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
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26057.60e 1.472
26058.60c 0.200
28058.60C 6.234
28U60.6C0 2.465
28061.60C 0,109
28062.60c CL.350
2B064.60e 0.092
7.9 19 : CA lower p(enun density tee), of isotopes

6000.5SC O.O80
7014.50c 0.100
14000.SOc 0.750
15031.50c 0.045
16032.SOc 0.030
24050.60c 0.7V3
24052.60c 15.903
24053.60c 1.B38
24054.60c 0.466
25055.50C 2.000
26054.60c 3.918
26056.60c 63A.156
26057.60c 1.472
2605b.60c 0.200
28058.60c 6.234
2860.60c 2.465
2806t.60C 0.109
28062.60c 0.350
28064060c 0.092
03 : CRA bank identifier
0.49784 0.50546 0.SS80 17.VA0 340.361 2.684 27.613 s I

10.17 4 : Ck absorber materetl density glolt), # of lu

47107.60c 41.101
47109.60c 38.899
48000.50C 5.000
49000.60c 15.000
2 s SS304 CR clad materiel specification

3.2035 19 : CU wper plwn deasit Cuec), o ef Ieoteq

6000.SCc 0.080
7014.SCc 0.100
1400D.5Cc 0.750
15031.5Cc 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60C 0.4U6 *
25055.5C 2.000
26054.60C 3.918
26056.60c 63.156
26057.60c l.472
26056.60C 0.200
28058.60c 6.234
Z8060.60c 2.465
28061.60c 0.109
28062.60c 0.350
Z8064.60c 0.092
7.9 it t CR lower plenx density (I/cc), I of isotopes

6000.SOc 4.080
7014.50C 0.100
14000.3Sc 0.750
15031.50c 0.045
16032.50c 0.030
24050.69c 0.793
24052.60c IS.903
24053.60c 1.838
24054.60c 0.466
25055.5Cc 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200

:R dimensions (cm)
ntopes

pes
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28058.60c 6.234
2S060.6Cc 2.445
28061.60c 0.109
28062.60c 0.350
28064.6Cc 0.092
1 s Number of different APSMA banks
04 APSRA bank Identifier
0.47625 0.49022 0.558J 0.49022 0.55J8 s APSR dimensions Ccm)
0.9902 : APSm intermdlate plsu volume traction
122.000 160.02 1.905 1.924 0.952 0.001 s APSR dimensions (cm)
8.19 28 s APSR absorber density Cg/cc), V of Isotopes
6000.50c 0.080
14000.50c 0.350
15031.50c 0.015
16032.50c 0.015
24050.60c 0.793
24052.60c 15.903
24053.60c 1.638
24054.60c 0.466
25055.50c 0.350
26054.60c 0.958
26056.60c 15.442
26057.60c 0.360
26058.60c 0.049
2t058.60c 35.382
28060.60c 13.993
28061.60c 0.616
28062.60c 1.9t9
28064.60c 0.520
5010.50c 1.07ZE-03
5011.S6c 4.925E 03
22000D50c 0.900
13027.50c 0.500
27059.50c 1.000
29063.60c 0.205
29065.60c 0.095
41093.50c 2.563
42000.50c 3.050
73181.50c 2.563
2 : tS304 APSR clad material specification
2 : tS304 APSR follow rod material specification
1.0E-3 1 : APSR upper plemn density (u/cc), 4 of Isotopes
2004.5Sc 100.0
l.OE-3 1 s APSR lower plenm density Cg/cc). I of Isotopes
2004.50c 100.0
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I : 31W core design
2 s 1/4th core synmetry utilized
Crystal River Unfit 3 s Reactor rmae
CR3 s Reactor prefix for filenames
08 : Cycle identifier
139.8 : CRC. statepoint EFFPD value
I : Largest Isotope set utilized
OFF : Fuet Density Option
10000 25 225 : Control specifications

8 : Number of CRC axial active fuel nodes per assembly
1 17.7800 : Node number and height (cm)
2 20.0025 : Node nueber and height (cm)
3 20.0025 : Node number and height (cm)
4 20.0025 s Node number and height (cm)
5 20.0025 i Node numsber and height (cm)
6 20.0025 :Mode number and height (cm)
7 20.0025 : Node nurber and height (cm)
t 20.0025 s Node numsber and height Ce.)
9 20.0025 : Node timber and height (cm)
10 20.0025 : Node number and height (cm)
11 20.0025 s Node nimber and height (cm)
12 20.0025 a Node number end height (cm)
13 20.0025 t Node nubter and height (cm)
14 20.002S :ode nuniber and height (cm)
15 20.0025 : ode number and height (cm)
16 20.0025 : Node number and height (cm)
17 20.0025 :M ode number and height (cm)
1E 22.3520 :Node number and height (cm)
21.Z1098 : Assembly pitch In core (cm)
535.0 2200.0 1612.0 : Nod. temp.CF), System press.Cps). ppib
A18z C27 C04 N04 C0O W 06 602 f19
627 C19 KID C10 n12 612 H14 r27
606 R10 CZOa NIT 617 B19 614 F23
H04 610 HMI C19a N23 625 K25
C20 H1i 617 N23 F19a N27 623
N06 612 H19 625 N27 E19
G02 H14 C14 125 623
F19 F27 F23
13 :umber of different fuel assembly designs
1 2 3 4 5 6 7 8 CIUSERTIOR ROD ASSEMBLIES DEFINE ASSEMBLY DESIGNS)
Z 3 6 3 4 3 9 8
3 6 10 4 114 3 £
4 3 4 3 4 3 9
5 A 11 129 2
6 3 4 3 9 134
7 3 9 2

6 : Iuaber of insertion rod assembly banks
01 CIA 366.204 CRA lanks 1-5
02 CRA 122.000 CIA lanks 6
03 CRA 17.000 CIA Banks 7
04 APSRA 123.000 APSRA Bank 8
05 BPRA 22.352 1.700 VtX £4C
06 BPRA 22.352 2.000 wtX B4C
00 00 01 06 03 05 02 00
00 01 05 01 06 01 00 00
01 05 02 06 04 06 01 00
06 01 06 01 06 01 00
03 06 04 06 03 00 00
05 01 06 01 00 00
02 00 01 00 00
00 00 00
1.93 3.84 3.84 3.94 2.62 3.94 3.84 3.49
3.84 3.84 3.94 3.84 3.94 3.84 3.94 3.49
3.84 3.94 2.62 3.94 3.84 3.94 3.84 3.49
3.94 3.84 3.94 3.84 3.94 3.84 3.94
2.62 3.94 3.84 3.94 3.49 3.94 3.e4
3.94 3.84 3.94 3.J4 3.94 3.29
3.84 3.94 3.84 3.94 3.84
3.49 3.49 3.49



-
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BBBBBBBB
'BBBBBBB

BBBBBBBB
BBBBBBB
BBBBBBB
BBBBBB
B BBB
5 'B
3 s Statuer of tower regions In SUP model (beLow tower end-fittings)
5.08 2.7971 23 : Lower region I height (co), density Cq/cc), f of fsotopes
6000.50c 0.064
7014.50c 0.080
14000.50c 0.603
1S031.50c 0.036
16032.SOc 0.024
24050.60c 0.638
24052.60c 12.72
24053.60c 1.478
24054.60c 0.375
25055.50c 1.609
26054.60c 3.151
26056.60c 50.801
26057.60c 1.184
26058.60c 0.161
28058.60c 5.014
28060.60c 1.983
28061.60c 0.087
2W062.60c 0.282
28064.60c 0.074
1001.50c 2.186
5010.50c 5.666E-03
5011.56c 2.588E-02
8016.50c 17.346
12.70 2.4775 23 Lower region 2 helpht Cc.), density Co/cc), f of isotopes
6000.50c 0.061
7014.50c 0.077
14000.50c 0.574
15031.50c 0.034
16032.50c 0.023
24050.60c 0.607
24052.6Cc 12.171
24053.60c 1.406
24054.60c 0.357
25055.50c 1.531
26054.60c 2.9g8 *
26056.60c 48.333
26057.60c 1.126
26058.60c 0.153
28058.60c 4.771
28060.60c 1.887
28061.60c 0.083
28062.60c 0.268
28064.60c 0.070
1001.50c 2.622
5010.5c 6.798E-03
S011.56c 3.10SE-02
8016.5Cc 20.810
12.22 0.9792 23 s Lower region 3 height (cm), density (gce), o of isotopes
6000.5Sc 0.019
7014.50c 0.024
14000.50c 0.182
15031.50c 0.011
16032.50c 0.007
24050.60c 0.192
24052.60c 3.849
24053.60c 0.445
24054.60c 0.113
25055.50c 0.484
26054.60c 0.948
26056.60c 15.287
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26057.60c 0.356
26058.60c 0.048
28058.60c 1.509
28060.6Cc 0.597
2W61.60c 0.026
28062.60c 0.085
28064.60c 0.022
1001.50C 8.469
5010.50c 2.195E-02
5011.56c 1.003E-01
6016.50c 67.204
0.27442 : Distance (cm) between the core baffle and the outer fuel assebly
1.905 7.9 19 : Core baffle thickness (cm), density Clcc, I of isotopes
6000.SOc L.OW
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.83
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.6ec 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
179.07 : Core barrel Irner radius (cm)
5.08 7.9 19 t Core barrel thickness (cm), density (C/ee), of isotopes
6000.50c 0.080
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918 .
26056:60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
186.69 : Thermal shield inner radius (cm)
5.08 7.9 19 s Thermal shield thickness (cm), density (g1cc). 6 of isotopes
6000.5Cc 0.08
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 43.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
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2060.6Cc 2.U5
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
216.695 Pressure vessel cladding Ioner radius (cm)
0.472 7.9 19 s Pressure vessel cladding thickness (cm), density (Stcc), of isotopes
6000.50c 0.080
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
21.43 7.832 9: Pressure vessel thickness (Cc), density (3/cc), of isotopes
6000.50C 0.220
14000.50c 0.275
15031.50c 0.035
16032.50c 0.035
25055.50c 0.900
26054.60c 5.615
26056.60c 90.524
26057.60c 2.110
26058.60c 0.286
4 : Nuiber of regions above Upper end-fitting of assetbly containing a 3PRA
14.12 1.2638 23: Upper region I height (cm), density Cg/cc). of isotopes
6000.50c 0.035
7014.50c 0.044
14000.50c 0.328
15031.50c 0.020
t6032.50c 0.013
24050.60c 0.346
24052.60c 6.949
24053.60c 0.803 * . -
24054.60c 0.204
25055.50c 0.874
26054.60c 1.712
26056.60c 27.595.
26057.60c 0.643
26058.60c 0.087
28058.60c 2.724
2S060.60c 1.077
28061.60c 0.047
28062.60c 0.153
2S064.60c 0.040
1001.50c 6.291
5010.50c 1.631E-02
5011.56c' 7.450E-02
8016.50c 49.925
3.18 2.0687 23 s Lpper region 2 height (cm), density (9/cc), of isotopes
6000.50c 0.056
7014.50c 0.070
14000.50C 0.523
15031.50c 0.031
16032.50c 0.021
24050.60c 0.553
24052.60c 11.096
24053.60c 1.282
24054.60c 0.325
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25055.50c i.395
26054.60C 2.?33
26056.60c 44.065
26057.60c 1.027
26058.60c 0.139
28058.60c 4.350
28060.60c l.720
28061.60c 0.076
28062.60c 0.244
28064.60c 0.064
1001.50c 3.378
5010.50c 8.75SE-03
5011.56c 4.000E-02
8016.50c 26.802
7.62 2.9006 25: Upper region 3 height (en). density /scc), U of Isotopes
6000.5c O0.64
7014.50c 0.080
14000.50c 0.600
15031.5Cc 0.036
16032.50c 0.024
24050.60c 0.634
24052.60c 12.722
24053.60c 1.470
24054.60c 0.373
25055.50c 1.600
26054.60c 3.134
26056.60c 50.522
26057.60c 1.177
26058.60c 0.160
28058.60c 4.987
28060.60c 1.972
28061.60c 0.087
2862.60c 0.280
28W64.60c 0.073
1001.5c 2.061
5010.50c 5.343E-03
5011.56c 2.U1E-02
8016.50c 16.359
40000.60c 1.532
50000.35c 0.022
5.08 3.5795 25 : Upper reglon 4 height (cm), density Ct8Jc). of Isotopes
6000.50c 0.069
7014.50c 0.086
14000.50c 0.644
15031 .50c 0.039 *
16032.50c 0.026
24050.60c 0.681
24052.60c 13.655
24053.60c 1.578
24054.60c 0.400
25055.50c 1.717
26054.60c 3.364
26056.60c 54.225
26057.60c 1.264
26058.60c 0.171
28058.60c 5.352
28060.60c 2.117
28061.60c 0.093
28062.60c 0.301
28064.60c 0.079
1001.50c 1.335
5010.5c 3."61E-03
5011.56c 1.5811-02
8016.50c 10.597
40000.60c 2.159
SOOOO.35c 0.031
4 : urber of regions above pper and-fitting of ussubly containing a CRA
14.12 1.4315 23 : Upper region t height (cm), density fg/cc). t of Isotopes
6000.50c 0.041
7014.50c 0.052
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14000.50c 0.3B7
15031.50c 0.023
16032.50c 0.015
24050.60c 0.409
24052.60c 6.197
24053.60c 0.947
24054.60c 0.240
25055.50c 1.031
26054.60c 2.019
26056.60c 32.553
26057.60c 0.759
26058.60c 0.103
28058.60c 3.213
28060.60c 1.271
2B061.60c 0.056
28062.60c 0.181
2W064.60c 0.047
1001.50c 5.414
5010.50c 1.403E-02
5011.56c 6.411E-02
8016.50c 42.964
3.18 2.1528 23 : Upper regien 2 height (cm), density Cg/cc) 0 of isotopes
6000.50c 0.05?
7014.50c 0.071
14000.50c 0.535
15031.50c 0.032
16032.50c 0.021
24050.60c 0.566
24052.60c 11.351
24053.60c 1.312
24054.60c 0.333
25055.50c 1.427
26054.60c 2.796
26056.60c 45.076
26057.60c 1.050
26058.60c 0.143
28058.60c 4.449
28060.60c 1.760
28061.60c 0.077
28062.60c 0.250
28064.60c 0.065
1001.50c 3.199
5010.50c 8.292E-03
50S1.56c 3.788Ee02
W016.50c 25.382 *
7.62 3.2488 23 : Upper region 3 height (em). density (Stec), of isotopes
6000.50c 0.068
7014.50c 0.085
14000.50c 0.635
15031.50c 0.038
16032.50c 0.025
24050.60c 0.671
24052.60c 13.462
24053.60c 1.556
24054.60c 0.395
25055.50c 1.693
26054.60c 3.316
26056.60c 53.460
26057.60c 1.246
26058.60c 0.169
28058.60c 5.277
28060.60c 2.087
28061.60c 0.092
28062.60c 0.297
28064.60c 0.078
1001.50c 1.715
5010S.5c 4.U7;E-03
5011.56c 2.031E-02
8016.50c 13.613
5.08 3.4393 23 : UWer region A height (cm). density (tsec)* of Isotopes
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6000.50: 0.069
7014.50c 0.086
14000.50c 0.646
15031 .50 0.039
16032.50c 0.026
24050.60D 0.683
24052.60e 13.691
24053.60c 1.582
24054.60c 0.401
25055.50e 1.722
26054.60c 3.373
26056.60c 54.372
26057.60c 1.267
26058.6kC 0.172
28058.60c 5.367
28060.60c 2.122
28061.60c 0.093
28062.60C 0.302
28064.60e 0.079
1001.50 1.554
5010.50c 4.028403
5011.56c 1.540E-02
8016.50c 12.332
4 : Rumer of reglons bove upper endf titing of ssserrbly containing an APRA

14.12 1.5471 23 : Upper region I height (cm), density ft/cc), * of Isotopes

6000.50e 0.045
7014.5Sc 0.056
14000.50c 0.420
15031.50c 0.025
16032.50c 0.017
24050.60c C.44
24052.60c 8.900
24053.60c 1.029
24054.60c 0.261
25055.50c 1.119
26054.60c 2.192
26056.60c 35.346
26057.60c 0.824
26058.60c 0.112
28058.60c 3.489
28060.60c 1.380
28061.60c 0.061
28062.60: 0.196
28064.60c 0.051
1001.50c 4.920 *
5010.50c 1.275E-02
5011.56c 5.826E-02
8016.50: 39.043
3.16 2.3433 23: upper region 2 height (cm). density (Cfcc). U of isotopes

6000.50: 0.060
7014.50c 0.075
14000.50c O.S59
15031.50c 0.034
16032.Sc- 0.022
24050.60: 0.591
24052.60c 11.B59
24053.60c 1.370
24054.60c 0.348
25055.5C0 1.491
26054.60c 2.921
26056.60e 47.09?
26057.6Cc 1.098
26058.60c 0.149
28058.60c 4.649
28060.6Cc 1.833
28061.60c 0.081
28062.60c 0.261
28064.60c 0.068
1001.50: 2.841
5010.50c 7.365E-d3
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5011.56c 3.364E-02
6016.50c 22.46
7.62 2.7B29 23 : Upper #eilen 3 height (cm), density CS1cc), of isotopes
6000.50c 0.064
7014.50c 0.080
14000.50c 0.602
15031.50c 0.036
16032.5kc 0.024
24050.60c 0.637
24052.60c 12.767
24053.60c 1.475
24054.60c 0.374
25055.50c 1.606
26054.60c 3.145
26056.60c 50.703
26057.60c 1.182
26058.60c 0.160
28058.60c 5.005
28060.60c 1.979
28061 .60c 0.087
28062.60c 0.281
28064.60c 0.074
1001.50c 2.203
5010.50c 5.711E-03
5011.56c 2.609E-02
8016.Sc 17.483
5.08 3.4393 23 : Upper region 4 height (cm), density Cslcc), o of isotopes
6000.50c 0.069
70S4.SOc 0.086
14000.50c 0.646
15031.50c 0.039
16032.50c 0.026
24050.60c 0.683
24052.60c 13.691
24053.60c 1.582
24054.60c 0.401
25055.50c 1.722
26054.60c 3.373
26056.60c 54.372
26057.60c 1.267
26058.60c 0.172
28058.60c 5.367
28060.60c 2.122
28061.60c 0.093
28062.60c 0.302 *
28064.60c 0.079
1001.50c 1.554
5010.50c 4.028E-03
5011.56c 1.94KE-02
W016.50c 12.332
4 : mucber of regions above qrper ed-fitting of regular asserbly
14.12 1.1775 23 Upper region I height (cm), density Ca/cc), f of isotopes
6000.5Cc 0.031
7014.50c 0.039
14000.50c 0.291
15031.50c 0.017
16032.50c 0.012
24050.60c 0.308
24052.60c 6.167
24053.60c 0.713
24054.60c 0.181
25055.50c 0.776
26054.60c 1.519
26056.60c 24.491
26057.60c 0.571
26058.60c 0.077
28058.60c 2.417
28060.60c 0.956
28061.60c 0.042
28062.60c 0.136
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28064.60c 0.036
1001.Sc 6.841
5010.5Cc 1.ME-02
5011.56c 0.100E-02
3016.5Cc 54.282
3.18 1.7504 23: Upper region 2 helght (cm). density (mice), t of Isotopes
6000.5Cc 0.050
7014.Sc 0.062
14000.50c 0.467
15031.50c 0.028
16032.50c 0.019
24050.6Dc 0.494
24052.6Dc 9.912
24053.6Dc 1.145
24054.6Dc 0.291
25055.50c 1.247
26054.60c 2.442
26056.60c 39.363
26057.60c 0.917
26058.6Cc 0.124
28058.60c 3.885
28060.60c 1.537
28061.60c 0.068
28062.60c O.Z18
28064.60c 0.057
1001.SOc 4.209
5010.5Cc 1.091E-02
5011.56c 4.985E-02
C016.5Cc 33.403
7.62 2.5424 23 : Upper region 3 height (cm), density (glcc), o of Isotopes
6000.50c 0.062
7014.50c 0.077
14000.50c 0.581
15031.50c 0.035
16032.50c 0.023
24050.60c 0.614
2405Z.60c 12.309
24053.60c 1.422
24054.60c 0.361
25055.50c 1.548
26054.60c 3.032
26056.60c 48.384
26057.60c 1.139
26058.60c 0.155
28058.60c 4.825 '
28060.60c 1.908
28061.60c 0.084
28062.60c 0.271
23064.60c 0.071
1001.50c 2.525
5010.5Cc 6.545E-03
5011.56c 2.990-E02
8016.5Cc 20.036
5.08 3.2038 23: Upper region 4 height (cm). density (glce), J of Isotopes
6000.5c 0.067
7014.50c 0.084
14000.SOc 0.632
15031.50c 0.038
16032.5Cc 0.025
24050.60c 0.668
24052.60c 13.403
24053.60c 1.549
24054.60c 0.393
25055.50c 1.686
26054.60c 3.302
26056.60c 53.229
26057.6Dc 1.240
26058.60c 0.168
28058.60c S.234
28060.60c 2.078
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2B061.60c 0.091
28062.60c O.295
2064.60c 0.077
1001.50c 1.756
5010.50c 4.553E-03
5011.56c Z.WB0E02
W016.SOc 13.937
18 5 Nuhber of NCNP axial active fuel nodes for asseebly design 1 (Batch 1, Epty)
1 17.7800 lNode number and height (cm)
2 20.0025 lNode number and height (cm)
3 20.0025 lNode nurber and height (cm)
4 20.0025 llrode number and height (cm)
5 20.0025 llode nuaber and height tc)
6 20.0025 a Node nuSyer and height (cm)
7 20.0025 s Node nuiber and height (cm)
8 20.0025S: Mode ntuber and height (cm)
9 20.0025: llode nurmer and height Ccm)
10 20.0025: Mode nuuber and height (cm)
11 20.0025: ode rnmber nd height (cm)
12 20.0025: lMode nurber and height (cm)
13 20.002S: Iode nuaber and height (cm)
14 20.0025: lNode nurber and height (cm)
15 20.0025: Node mber and height (cm)
16 20.0025 s Node rmer and height (cm)
17 20.0025 lNode nutber and height (cm)
I8 22.3520: Node niaber and height (cm)
208: lumber of fuel rods In assembly
1.44272 a Pin-pitch In assembly (cm)

.463630.0 s Initiat mass of uranium In assembly (g)
0.4699 0.47879 0.5461 : fuel pellet radius (cm) cled Inner radius (cm) clad outer radius (cm)
19.161 11.033 a Upper and lower fuel rod plenun heights (cm)
0.714 0.714 s Upper and lower fuel rod end-cap heights Crm)
8.731 16.723: Upper and ltoer fuel asserbly end-fitting heights Cm)
7: Nauber of spacer grids (excluding the lower grid)
1 8.573 383.486 115.698 : Spacer I. space, height (cm). distance between top of spacer and bottem of active fuel Cc). Vo
2 3.81 321.732 J8.676: Spacer f, spacer height (cm) distance between top of spacer and bottom of active fuel (cm). Volu
3 3.81 268.153 e8.676: Spacer i* spacer height (cm), distance between top of spacer and bottom of active fuet tcm), Volu
4 3.81 214.577 88.676: Spacer II spacer height cm), distance between top of spacer and bottom of active fuel tcm). Volu
5 3.81 160.998 U8.676: Spacer I. spacer height Cm), distance between top of spacer and bottom of active fuel Crm). Volu
6 3.81 107.U20 88.676: Spacer 1, spacer height Cm), distance between top of spacer and bottom of active fuel (cm) Volu
7 3.81 53.762 U8.676 : Spacer # spacer height (cm) distance between top of spacer and bottem of active fuel (cm), votu
1: Zirc-4 fuel rod cladding specification
1.5565 22 : Fuel rod upper plenia density tg/cc). I of isotopes
6000.50c 0.033
7014.50c 0.041 .
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60e 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod lower p lemn density CtSec), of isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
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16032.50c 0.013
24050.6Dc 0.347
24052.60c 6.959
24053.6Cc O.84
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50C O.068
40000.60C 55.509
50000.35c 0.792
3.1059 33 : Fuel assembtyupper end-fitting density (u/cc), * of Isotopes
6000.50c 0.065
7014.50c 0.070
14000.50c 0.566
15031.50c 0.033
16032.50c 0.023
24050.60c 0.648
24052.60c 12.999
24053.60c 1.502
24054.60c 0.381
25055.50c 1.443
26054.60c 2.858
26056.60c 46.072
26057.60c 1.074
26058.60c 0.146
28058.60c 8.485
28060.60c 3.355
28061.60c 0.148
28062.60c 0.477
28064.60c 0.125
1001.50c 1.850
5010.Sc 4.922E-03
5011.56c 2.24UE-02
8016.50c 14.684
13027.50c 0.058
22000.50c 0.105
27059.50c 0.116 .
29063.60c 0.024
29065.60c O.O11
41093.50c 0.298
42000.50c 0.355
73181.50c 0.298
40000.60c 1.680
50000.35c 0.024
2.2463 33 : Fuel assembly Luwer end-fitting density (g/cc), I of isotopes
6000.50c 0.056
7014.50C 0.058
14000.Sc 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.039
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.389
26056.60c 38.512
26057.60c 0.897
26058.60c 0.122
28058.60c 7.578
28060.60c 2.997
28061.6Dc 0.132
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28062.60c 0.426
28064.60c 0.111
1001.SOc 3.012
5010.5-c r.927E-03
5011.56C 3.621E-02
8016.5Sc 23.902
13027.50c 0.056
220O.5Sc 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093,50c 0.286
42000'50c 0.340
73181 50c 0.256
4DW00.60c 3.584
50000.35c 0.051
3 : Inconel spacer grid material specification
0.63246 0.67310 403.067 6.032 * CT IJ, OR, CT top to tower pad top. CT bot to lower pad bot
I s Zirc-4 CT material specification
0.56007 0.690965 393.065 3.175 : IT iI, OR, IT top to lower pad top, IT bat to lower pad bat
1 Zirc-4 IT material specification
18 W eurber of KCNP axial active fuel nodes for assewbly design 2 C6itch 9, E[pty)
1 17.7800 s Node number and height Cem)
2 20.0025 s Node nuiber end height (Cm)
3 20.0025 : Node nuiber and height (cm)
4 20.002S : Node number and height Cem)
5 20 0025 : Mode number and height Cem)
6 20.00O5 : Node nunber and height Cm)
7 20.0025 : lode nurter and height Cm)
a 20.0025 s Node number and height Cm)
9 20.0025 : Node nriaer arid height cm)
10 20.0025 : Node fnu, r and height Cm)
11 20.0025 : Node uruber and height (cm)
12 20.0025 : Node nuaser and height (cm)
13 20.0025 N Node ushber and height (cm)
14 ZO.0025 Node rLnier and height Ccm)
15 20.0025 : Node rumber and height (cm)
16 20.0025 l Node number and height (cm)
17 20.0025 : Node unsher and height (cm)
16 22.3520 : Node rumber and height Cem)
208 : Number of fuel rods In assembly
1.4272 Pfn-pitch in assembly (cm)
463630.0 s Initial mats of uranium in assembly (g)
0.46t122 0.47879 0.5461 s Fuel pellet radius (cm) clad lnner radius Cem), clad outer radius Car)
19.161 11.033 s Upper and lower fuel rod pler..m heights (cm)
0.714 0.714 : Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 s Upper and lover fuel assembly end-fitting heights (cm)
7 N umber of spacer grids (excluding the lover grid)
1 8.573 383.486 115.698 s Spacer #. spacer height (cm), distance between top of spacer and botten of active fuel (Cm). vo
2 5.08 321.493 125.758 s Spacer I, spacer height cm), distance between top of spacer and botteo of active fuel cm). Vol
3 5.08 267.917 125.7538 Spacer " spacer height cm), distance between top of spacer and botteo of active fuel (cm), Vol
4 5.08 214.338 125.758 Spacer s spacer height (cm), distance between top of spacer and bottom of active fuel (cm) Vol
5 5.08 160.760 125.758 s Spacer U spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
6 5.08 107.181 125.758 s Spacer s spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Vol
7 5.08 53.605 125.758 i Spacer 9 spacer height (cm). distance between top of spacer and botten of active fuel (Cc), Volu
I : Zirc-4 fuel rod cladding specification
1.5563 22 : Fuel rod upper plenum density (gcec), of isotopes
6000.SOc 0.033
7014.50c 0.041
14000.50c 0.309
15031.Sc 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.8R3
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
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26058.60c 0.083
28058.60c 2.566
28060.6Cc 1.015
2806t.60c 0.045
28062.60c D.144
28064.60c 0.038
8016.Sc 0.071
40000.60c 57.766
S0000.35c 0.824
2.8520 22: Fuel rod lover plenum density (Iicc), of isotopes
6000.5Cc 0.035
7014.50c 0.043
14000.Sc 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1059 33 : Fuel asseably ipper end-fitting density (glcc). f of Isotopes
6000.50c 0.065
7014.50c 0.070
14000.50c 0.566
15031.50c 0.033
16032.50c 0.023
24050.60c 0.648
24052.60c 12.999
24053.60c 1.502
24054.60c 0.381
25055.50c 1.443
26054.60c 2.858
26056.60c 46.072
26057.60C 1.074
26058.60c 0.146
28058.60c 8.485
28060.64c 3.355
28061.60c 0.148
28062.60c 0.477
28064.60c 0.125
1001.50c 1.850
5010.50c 4922E-03
5011.56c 2.24UE-02
8016.50c 14.684
13027.50c 0.058
22000.50c 0.105
27059.50c 0.116
29063.6Cc 0.024
29065.60c 0.011
41093.50c 0.298
42000.50c 0.355
73181.50c 0.298
40000.60c 1.680
S0000.35c 0.024
2.2463 33 * Fuel asseobly ltower end-fitting density (gtcO) I of Isotopes
6000.5Cc 0.056
7014.50c 0.058
14000.50c 0.476
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15031.soc 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.039
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.389
26056.60c 38.512
26057.60c 0.897
26058.60c 0.122
28058.60c 7.578
2860.60c 2.997
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.o c 3.012
5010.50c 7.927103
S011.56c 3.621E-02
E016.Sc 23.902
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.584
50000.35c 0.051
1 s Zirc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 : CT IR, oR, eT top to tower pad top, cT bot to lower pad bot
1 : Zirc-4 CT materiat specification
0.56007 0.690965 393.065 3.175 s IT IR, OR, IT top to lower pad top, IT bot to lower pad bot
1: Zirc4 IT material specification
15 : Euber of NCNP axilt active fuel nodes for assembly design 3 (Batch 9, CRA)
1 17.7800 s mode number and height (cm)
2 20.0025 : Node nunber and height (cm)
3 20.0025 : Mode nurber and height (cn)
4 20.0025 : Node uarter and height (cm)
5 20.0025 : Node nsiber and height (cm)
6 20.0025 s Node numter and height (cm)
7 20.0025 : Node mutter and height (cm)
8 20.0025 s Node nutter and height (cm)
9 20.0025 : Node tvuber and height (e)
10 20.0025 3 Node nutber nd height (cm)
11 20.0025 s Mode nurber and height (cm)
12 20.0025 : Node nurtber and height (cm)
13 20.0025 N Node nutber and height (cm)
14 20.0025 : Node nurber and height (cm)
15 20.0025 s Node number and height (cm)
16 20.0025 : Node nunter and height (cm)
17 20.0025 : Node nutber and height (cm)
18 22.3520 : Node nunber and height cm)
208 : Nhuber of fuel reds In assembly
1.44272 s Pin-pitch in assembly (cm)
463630.0: initial mass of uranium In assembly (g)
0.468122 0.47179 0.5461 : Fuel pelet radius cm), clad linner radius (cm), clad outer radius (cm)
19.161 11.033 : Upper and lower fuel rod ptenum heights (cm)
0.714 0.714: Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 s Upper and lower fuel assembly end-fitting heights (CM)
7 : Nluber of spacer grids Cexcluding the lower grid)
1 .573 383.486 115.698 s Spacer I, scer height (cm). distance between top of spacer and bottom of active fuel (cm). Vo
2 5.08 321.493 125.758 s Spacer f. spacer height (em), distance between top of spacer and bottom of active fuhl (cm), Vol
3 5.08 267.917 125.758 s Spacer I spacer height cm), distance between top of spacer and bottom of active fuel (cm), Vol
4 5.08 214.338 125.758 s Spacer U spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
5 508 160.760 125.758 Spacer U spacer height (cm). distance between top of spacer and bottom of active fuel cm), Vol
6 5.08 107.181 125.758 Spacer 4 spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
7 5.08 53.605 125.758 : tpacer it spacer height Ctm), distance between top of spacer and bottom of active fuel (cm), Velu
I : Zirc-4 fuel rod clading specification
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1.5565 Z2 : Fuel rod uier ptemn density cg/cc), I of Isotopes
6000.Skc 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.Sc 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
Z.85Z0 22 : Fuel rod lower pterum density (C/cc). f of Isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c S5.509 *
50000.35c 0.792
3.2664 33: Fuel asseuly per end-fitting density (g/cc), * of Ifotopes
6000.50c 0.067
7014.50c 0.072
14000.50c 0.579
15031.50c 0.034
16032.50c 0.023
24050.60c 0.659
24052.60c 13.226
24053.60c 1.528
24054.60c 0.388
25055.50c 1.481
26054.60c 2.931
26056.60c 47.244
26057.60c 1.101
26058.60c 0.149
28058.60c 8.407
28060.60c 3.325
28061.60c 0.146
28062.60c 0.473
28064.60c 0.124
1001.Sc 1.700
5010.50c 4.527E-03
.5011.56c 2.06tE-02
8016.50c 13.495
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1302T.50c 0.055
22000.50c O.O0
27059.50c 0.111
29063.60c 0.023
29065.60c 0.010
41093.50c 0.283
42000.50c 0.337
73181 .5c 0.283
40000.60c 1.597
50000.35c 0.023
2.263 33 : Fuel asseirly lower end-fitting density (cc), o of Isotopes
6000.SOc 0.056
7014.SOc 0.058
14000.50c 0.476
15031.50c 0.025
16032.50c 0.019
24050.60c O.S5D
24052.60c 11.039
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.389
26056.60c 38.512
26057.60c 0.897
26055.60c 0.122
28058.60c 7.578
Z8D6D.60c 2.997
28061.60c 0.132
28062.60c 0.426
28064.6Cc 0.111
1001.50c 3.012
S010.50c 7.927E-03
5011.56c 3.621E-02
8016.5Cc 23.902
13027.5Cc 0.056
22000.5Cc 0.100
27059.5Cc 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.256
40000.60c 3.584
50000.35c 0.051
1I: 2rc-4 spacerqrfid material specification
0.63246 0.67310 403.067 6.032 : CT II. OR, CT top to tower pad top. CT bat to lower pad hot
1: ZIrc-4 CT material specification
0.56007 0.690965 393.065 3.175 : IT IR, CR, IT top to Lower pad tap, IT bot to lower pad bot
1: ZIrc-4 IT materisl specification
16: wurber of NCIP axial active fuel nodes for asserbly design * (latch 10, 2.0 wtX B4C)
1 17.7800: Node mrer nd. height (cm)
2 zo.0025 :N ode nuiber and height (c.)
3 20.0025: Node rmier and height (cm)
4 20.0025 : lode nizber and height (cm)
5 20.0025 : Node umber and height (cm)
6 20.0025 : Node ruber ad height (cm)
7 20.0025: lNode matber aud height (cm)
£ 20.0025: lNode number and height (cm)
9 20.0025: 3Node rnuer ard height (cm)
10 20.0025 : Node nurer ard height (cm)

Z1 20.0025 s Node mber aud height (cm)
12 20.0025 : Node mater rand height (cm)
13 20.0025 s Node nurber ad height (em)
14 20.0025 :Node nutber ard height (cm)
15 20.0025 :Node nutber and height (cm)
16 20.0025 lNode flutber ad height (cm)
17 20.0025 lNode nutter and height (cm)
18 ZZ.3520: Node nmaxer and height (cm)
208 : Number of fuel rods In assembly
1.44272 : Pln-pitch In asembly (cm)
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46360.0 : Initial was of uranfue lft astibly (g)
0.46A122 0.4787Y 0.5461 s Fuel pellet radius (es), clad Inner radius Cem). clod outer radius Cc.)
19..161 11.03 :t Upper and lower fuel rod pltemm heights (Cc)
0.714 0.714 : Upper and lower fuel rod end-cap heights tcm)
8.731 16.723 s Upper and lower fuel assaebly end-fitting heights (cm)
7i: Number of spacer grids (excluding the lower grid)
1 E.573 383.486 11S.698 : tpaeer #, spacer height Cem). distance between top of spacer and bottci of active fuel (cs), Vo
2 5.08 321.493 125.758 Spacer 6, spacer height (cm), distance between top of *pacer and bottom of active fuel Ccm), Vol
3 5.08 267.917 125.75J: Spacer 6, spacer height (CE) distance between top of spacer and bottom of active fuel (cm). vol
4 5.08 214.8 125.758 Spacer , spacer height (Cm) distance between top of spacer and bottom of active fuel (cm), Vol
5 5.08 160.760 125.758 Spacer 9, spacer height (cm): distance between top of spcer ard bottom of active fuel (cm), Vol
6 5.08 107.1t1 125.758 Spacer t, spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Vol
7 5.08 53.605 125.758 Spacer f. spacer height (cm), distance between top of spacer and bottom of active fiel (cm). Volu
1 s Zirec-4 fuel rod cladding specifieation
1.5565 22 : Fuel rod uper plenum density olc/c), I of isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod tower plenun density (g/ee), U of isotopes
6000.50c 0.a35
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959 .
24053.60c 0.804
24054.60c 0.204
25055.5Cc 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1979 33 : Fuel asseobty opper end-fitting density Cglcc), 6 of isotopes
6000.5Cc 0.066
7014.50c 0.071
14000.50c 0.573
15031.50c 0.034
16032.5Cc 0.023
24050.60c 0.654
24052.60c 13.125
24053.60c 1.517
24054.60c 0.385
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25055.50c 1.460
26054.60c 2.W92
26056.60c 46.623
26057.60C 1 .087
26058.60c 0.147
28058.60c 8.504
28060.6Cc 3.363
28061.60c 0.14
28O62.0c 0.478
28044.60c 0.125
1001.50c 1.763
5010.50c 4.693E-03
5011.56c 2.144E-02
8016.50c 13.988
13027.50c 0.058
22000.50c 0.104
27059.50c 0.115
29063.60c 0.024
29065.60c 0.011
41093.50c o.m
42000.50c 0.352
73181.50c o.m
40000.60c 1.672
50000.35c 0.024
2.2463 33 : Fuel asserbly lower end-fitting density c/cc), Of isotopes
6000.5Sc 0.056
7014.50c 0.058
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.039
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.389
26056.60c 38.512
26057.60c 0.097
26058.60c 0.122
28058.60c T.578
28060.60c 2.997
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.5Sc 3.012 *
5010.50c 7.927E-03
5MM1.S6c 3.621£-02
8016.50c 23.902
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.5K4
50000.35c 0.051
I t Zirc-4 spacer grid mterale specification
0.63246 0.67310 403.067 6.032: CT IR, OR, CT top to lower pad top, CT bot to lower pad bot
1 i Zirc-4 CT material specification
0.56007 0.690965 393.065 3.175 : IT ITI, OR. IT top to lover pad top, IT bot to lower pad bot
I: Zirc-4 IT material specification
18 : aumber of NIP axial active fuel nodes for asseubly design S (Batch S. CRA)
1 17.7800 i Node ruber and height (cm)
2 20.0025 : Node nurber aud height (cm)
3 20.0025 s Mode ius'er and height (cn)
4 20.0025 iNode imnber and height (cm)
5 20.0025: lNode number and height (cm)
6 20.0025 t Mode number and height (c)
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7 20.0025 t Node nueber and height (am)
8 20.0025 s Node rnuor and height (cm)
9 20.0025 s Node ruster end height (cm)
10 20.0M 5 : Node sner and height (cm)
11 20.0025 : Node number and height (cm)
12 200025 :. Node nmer and height (cm)
13 20.0025 ode nmer and height Cc.)
14 20.0025 Node raster and height Ccm)
15 20.0025 sNode number and height Cm)
16 20.0025: Node minter and height (cm)
17 20.0025 :Node rster and height (cm)
18 22.3520 sNode nmber and height (cm)
208 a Etaier of fuel rods In assembly
1.44272 F in-pitch In asseobly (Cc)
463630.0 * Initial rass of uranium In asseamly tg)
0.4681i2 0.47179 0.5461 : Fuel pellet radius (cm). clad 1nner radius (cm). clad outer radius (m)
19.161 11.033 s Upper and lower fuel rod plenum heights Cc)
0.714 0.714 s Upper and tower fuel rod and cap heights (cm)
8.731 16.723 t Upper and lower fuel assembly end fitting heights Cte)
7 £ Number of spacer grids Cexcluding the lower grid)
1 5.573 383.466 115.698 : Spacer t, spacer height (Cc), distance between top of spacer and bottom of active fuel (cm), Vo
Z 3.61 321.732 58.676 : Spacer t spacer height Ctm) distance between top of spacer and bottom of active fuel (cm), Volu
3 3.61 268.153 88.676 : Spacer 5 spacer height (cm), distance between top of spacer and bottom of active fuel Cme) Volu
4 3.51 214.577 88.676 i Spacer t spacer height Cct), distance between top of spacer and bottom of active fuel (cm). Volu
5 3.81 160.99J 88.676 s Spacer Jt spacer heIght (cm), distance between top of spacer and bottom of active fuel (cm), Volu
6 3.81 107.420 68.676 s Spacers. spacer height (cm). distance between top of spacer and bottom of active fuel Ccm). Volu
7 3.61 53.762 8B.676 s Spacer . spaer height (cm). distance between top of spacer and bottom of active fuel (CM). Volun
1 * Zire-4 fuel rod cladding specification
1.5565 22 : Fuel rod upper plenus density Cg/cc), f of Isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012.
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
25060.60c 1.015 *
28061.60c 0.045
28062.60c 0.144
25064.60c 0.038
5016.50c 0.071
40000.60c 57.766
S0000.35c 0.824
2.8520 22 : Fuel rod lower plenum density Cglcc), I of isotopes
6000.50c 0.035
H m70145C 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.8 U
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.0W7
28058.60c 2.709
2060.60c 1.071
25061.60c 0.047
28062.60c 0.152
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28064.60c 0.040
8016.50c 0.061
40000.60c 55.509
50000.35c 0.792
3.2664 33 s Fuel assubly per end-fittfrag density Co/cc), of Isotopes
6000.50c 0.067
7014.50c 0.072
't4000.SOc 0.579
15031.50c 0.034
16032.50c 0.023
24050.60c 0.659
24052.60c 13.226
24053.60c 1.528
24054.60c 0.358
25055.50c 1.481
26054.6ec 2.931
26056.60c 47.244
26057.60c 1.101
26058.60c 0.149
2B058.60c 8.407
28060.60c 3.325
28061.60c 0.146
25062.60c 0.473
28064.60c 0.124
1001.50c 1.700
5010.50c 4.5272-03
5011.56c 2.068E-02
8016.50c 13.495
13027.5Cc 0.055
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.010
41093.50c 0.283
42000.50c 0.337
73181.5Cc 0.283
40000.60c 1.597
50000.35c 0.023
2.2463 33 : Fuel ssaebly lower end-fitting density Cuftc), of isotopes
6000.50c 0.056
7014.50c 0.058
14000.50c 0.476
15031.50c 0.02E
16032.5c 0.019
24050.60c 0.550 -
24052.60c 11.039
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.389
26056.60c 38.512
26057.60c 0.897
26058.60c 0.122
28055.60c 7.578
28060.60c 2.997
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.5Cc 3.012
5010.50c 7.927E803
5011.56c 3.621E-02
8016.5Cc 23.902
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50C 0.286
4 2000.50c 0.340
73181 .50c 0.286
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40000.60c 3.584
50000.35c 0.051
3 s Inconel spacer grid saterfal specification
0.63246 0.67310 403.067 6.032 s CT IR, OR, CT top to lower pad top, CT bot to lower pad bot
t i Zfrc-4 CT matertll "pelfcication
0.56007 0.690963 393.065 3.175 s IT IR, OR, IT top to lover pad top, IT bot to tover pad bot
I : Zirc-4 IT mnterilt specification
18 : Nlaber of ICIP xistl active fuel nodes for asseebly design 6 (Batch 10. 1.7 wt U4C)
1 17.7800 s Node nume r and height (cm)
2 20.0025 : lodc number and height (cm)
3 20.0025 N Node ihuber and height (cm)
4 20.0025 s Node nurber and height (cm)
5 20.002 : Node nruber and height (cm)
6 20.0025 lMode number and height (cm)
7 20.0025 s lode nurter and height (cm)
8 20.0025: Node nubser and height (cm)

.9 20.0025 : Node nurzer and height (cm)
10 20.0025 : Node nurber and height (c)
11 20.0025 : lode rnster and height (cm)
12 20.0025: lode number and height (cm)
13 20.0025 Node nitber and height (cm)
14 20.0025 Node zmcber and height (cm)
15 20.0025 s Node menter and height (cm)
16 20.0025 : Node nurter and height (cm)
17 20.0025: Node n ster and height tcm)
18 22.3520 : Node ru nber and height (cm)
208 : Nueber of fuel rods In assembly
1 .U272 : Pin-pitch In asseibly (cm)
463630.0 s Initial mass of uranium In asserbly (g)
0.468122 0.47879 0.5461 s Fuel pellet radius (cm), clad Inner radius Cc.), clad outer radius (cm)
19.161 11.033 : Upper and lower fuel rod pter.., heights (cm)
0.714 0.714 : Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 : Upper and lower fuel assembly end-fitting heights (cm)
7 s Number of spacer grids (excluding the lover grid)
1 8.573 383.486 115.698 : Spacer t, spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Vo
2 5.08 321.493 125.758 s Spacer f, spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Vol
3 5.08 267.917 125.758 : Spacer *, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
4 5.08 214.335 125.758 : Spacer E. spacer height (cm), distance between top of spacer and bottom of active fuel cem), Vol
5 5.08 160.760 125.75B a Spacer t, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
6 5.08 107.181 125.758 I Spacer I, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
7 5.08 53.605 125.758 a spacer t, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). VOlu
1: Zirc-4 fuel rod cladding specification
1.556e 22 Fuel rod uwper plenum density (g/cc), I of isotopes
6000.50c 0.033
7014.5c 0.041 * - -
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.59f
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60C 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.6Cc 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod loaer plenum density Cg/cc), o f isotopes
6000.5Cc 0.035
7014.Sc 0.043
14000 50c 0.326
13031.50c 0.020
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16032.5kc 0.013
24050.60C 0.347
24052.6kc 6.959
24053.6kc 0.80
24054.60c 0.204
25055.50c 0.669
26054.6Cc 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1979 33 : Fuel assenbLy upper end-fitting density Co/ec), of isotopes
6000.50c 0.066
7014.50c 0.071
14000.50c 0.573
15031.50c 0.034
16032.50c 0.023
24050.60c 0.654
24052.60c 13.125
24053.60c 1.517
24054.60c 0.385
25055.5c 1.460
26054.60c 2.892
26056.60c 46.623
26057.60c 1.087
26058.60c 0.147
2805S.60c 8.504
28060.60c 3.363
28061.60c 0.148
28062.60c 0.478
28064.60c 0.125
1001.5c 1.763
5010.5c 4.693E 03
5011.56c 2.144E-02
8016.50c 13.988
13027.50c 0.058
22000.50c 0.104
27059.50c 0.115 *
29063.60c 0.024
29065.60c 0.011
41093.50c 0.295
42000.50c 0.352
73181.50c 0.295
40000.60c 1.672
50000.35c 0.024
2.2463 33 : Fuel assebly lower endVfitting density Cgicc), I of Isotopes
6000.50c 0.056
7014.5Cc 0.058
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60e 0.550
24052.60c 11.039
24053.6kc 1.276
24054.6kc 0.324
25055.50c 1.204
26054.60c 2.389
26056.60c 38.S12
26057.60c 0.897
26058.60c 0.122
28058.60c 7.578
28060.60c 2.997
28061.60c 0.132
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2B062.60c 0.426
28064.60c 0.111
1001.50c 3.012
5010.50c 7.927E-03
5011.56c 3.621E-02
$016.50c 23.902
13027.50c 0.056
22000.50c 0.100
27059.5Cc 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.2B6
42000.50c 0.340
73181.50c 0.286
40000.60c 3.5M4
50000.35c 0.051
1 s Zrc-4 scer grid material specification
0.63246 0.67310 403.067 6.032 s CT It. 0c. CT top to lower pad top. CT bot to lower pad bot
1: ZIre-4 CT materist specification
0.56007 0.690965 393.065 3.1?5 t IT IRt COR IT top to lower pad top, IT bot to ltoer pad bkt
1 * Zirc-4 IT material specification
18 a: Nuber of KClP axial active fuel nodes for asserbly design 7 (Batch 9, CA)
1 17.700: UMode nuraer and height (cm)
2 20.0025 s lode rurber ard height Ccm)
3 20.0025 s Uode nuber and height Cm)
4 20.0025 UNode nirter and height Cmi)
5 20.0025 Node rudier ard height Cm)
6 20.0025 Node nuiber and height (cm)
7 20.0025: Node number ard height (cm)
a 20.0025: Node nurber and height (cm)
9 20.0025: Node nurber and height (cM)
10 20.0025 Node nuber and height (cm)
11 20.0025 M Node rtrber and height (cm)
12 20.0025 :Node number and height (cm)
13 20.0025 :N ode number and height Cm)
14 20.0025 : Mode nunber and height Ccm)
15 20.0025 : ode number and height (cm)
16 20.0025 t Node nuaber and height (cm)
17 20.0025 s lode number and height (cm)
18 22.3520 :Mode nuiber and height cm)
208 : limber of fuel rods In assembtly
1.44272 Pin-pitch in asseirbly (c)
463630.0 I Initial mass of uranium in assembly Cg)
0.468122 0.47879 0.5461 2 Fuel pellet radius Cm), clad Inner radius (cm), clad outer radius Cm.)
19.161 11.033 : Upper and lower fuel rod pleius heights (cm)
O.714 0.714 t Upper and lower fuel rod end-cap heights Cci)
8.731 16.723 : Upper and lower fuel assembly end-fitting heights (cm)
7 . Number of spacer grids Cexcluding the lewer grid)
1 E.573 383.486 115.698 x spacer i, spacer height (cm), distance between top of spacer and bottom of active fuel Cc), VY
2 5.08 321.493 125.758 s Spacer 9. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
3 5.03 267.917 125.7S8 a Spacer *. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
4 5.08 214.338 125.758 : Spacer U spacer height (Cc), distance between top of spacer and bottom of active fuel (cm), Vol
53.0 160.760 125.7S8 Spacer, spacer height (cm), distance between top of spacer end bottom of active fuel (cm), Vol
6 5.08 107.181 125.758 Spacer B9 spacer height (ca), distance between top of spacer and bottom of active fuel (cm). Vol
7 5.08 53.605 125.758 Spacer 5. spacer heaght (cm), distance between top of spacer and bottom of active fuel (cm). Volu
1 s Zrc-4 fuel rod cladding specification
1.5565 22 s Fuel rod upper pltn in density Cg/cc), * of Isotopes
6000.5Sc 0.033
7014.50c 8.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c O.8
26054.60cc .619
26056.60c 26.105
26057.60c 0.608
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26058.60c 0.083
28058.60c 2.566
28060.6c 1.015
28061.60c 0.045
2062.6Wc 0.144
2064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.t24
2.8520 22 : Fuel rod wicer pter,. density (Cgcc), U of isotopes
6000.5Cc 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.64c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.64c 0.642
26058.60c 0.087
28058.60c 2.709
28060.6Cc 1.071
25061.60c 0.047
Zt062.64c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.2664 33 J Fuel assembly uper end-fittng density (g/ce), I of isotopes
6000.50c 0.067
7014.50c o.072
14000.50c 0.579
15031.50c 0.034
l6032.50c 0.023
24050.60c 0.659
24052.60c 13.226
24053.6Cc 1.528
24054.64c 0.388
25055.50c 1.481
26054.60c 2.931
26056.60c 47.244 2
26057.60c 1.101
26058.60c 0.149
28058.60c 8.407
28060.60c 3.325
28061.60c 0.146
28062.60c 0.473
28064.60c 0.124
1001.50c 1.700
5010.50c 4.527E-03
5011.56c 2.068E02
8016.50c 13.495
13027.50c 0.055
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.010
41093.50c 0.283
42000.50c 0.337
73181.50c 0.283
40000.60c 1.597
50000.35c 0.023
2.2463 33 i Fuel assembly loier end-itting density (91cc). of Isotopes
6000.5Cc 0.056
7014.50c 0.058
14000.50c 0.476
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15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.039
24053.6Wc 1.276
24054.60c 0.324
25055.50c 1.204
26054.6Dc 2.389
26056.60c 38.512
26057.60c 0.897
26058.60c 0.122
28058.60c 7.578
28060.60c 2.997
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.012
5010.50c 7.927E-03
5011.56c 3.621E-02
8016.Sc 23.902
13027.COc 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.584
50000.35c 0.051
1 : Zirc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 : tT 1JR OR, tT top to lower pad top, CT bot to lower pad bat
1 Z 21rc-4 CT material specification
0.56007 0.690965 393.065 3.175 s IT JR OR, .IT top to lower pad top, IT bot to lever pad bot
I : ZIrc-4 IT material specification
18 : tumber of MCUP axisl active fuel nodes for assembly design 2 (Batch 8, Enpty)
1 17.7B00 : Bode nueber and height (cm)
2 20.0025 : Node nraer and height (cm)
3 20.02 t Node number and height Ccm)
4 20.0025 Node ruaker and height (cm)
5 20.0025 : Mode number and height (cm)
6 20.0025 : Node nuaber and height (cm)
7 20.0025 N Node iuzber and height (cM)
8 20.0025 : Node number and height (cm)
9 20.0025 : Node number and height (cm)
10 20.0025 s lode number and height (cm)
11 20.0025 : Node number and height (cm)
12 20.0025 s Mode number and height (cm)
13 20.0025 s Node number and height (cm)
14 20.0025 s Node nanber and height (cm)
15 20.0025 s Node nurber and height (cm)
16 20.0025 : Node number and height (cm)
17 20.0025 : Node nunber gnd height (cm)
18 22.3520 : Bode number and height (cm)
208 : Euwber of fuel rods in assembly
1.44272 Pin-pitch in asseebly (cm)
463630.0 : Initial mass of uranius In usseebly (9)
0.468122 0.47879 0.5461 : Fuel pellet radius (cm). clad inner radius (cm), clad outer radius (cm)
19.161 11.033 s Upper and lower fuel rod plenum heights Ccm)
0.714 0.714 : Upper and ltoer fuel rod end-cap heights (cm)
8.731 16.723 : Upper and lower fuel assembly end-fitting heights (cm)
7 : lumber of spacer grids (excluding the lower grid)
1 8.573 383.486 115.698 s tpacer f. spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Vo
2 3.81 321.732 U8.676 s Spacer *. spacer height (cm), distance between top of spacer and bottom of active fuel (cM), Volu
3 3.t1 268.153 U .676 s Spacer f. spacer height (cm); distance between top of spacer and bottom of active fuel (cm), Votu
4 3.81 214.577 W8.676 : Spacer * spacer height (cm), distance between top of spacer and bottom of active fuel (cm) Volu
5 3.81 160.998 U 676 s Spacer f. spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Volu
6 3.81 107.420 8.676 : Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm) Volu
7 3.81 53.762 88.676 : Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Value
1 : Zirc-4 fuel rod cladding specification
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1.5565 22 : Fuel rod iper pleunm density gcc), cfIsotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.SOc 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 s Fuel rod Lower plenum density C(/cC), of elstcpes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28055.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509 *
50000.35c 0.792
3.1059 33 * Futl asseffbly Lipper end-fitting densIty (gCcc), i of Isotopes
6000.5Cc 0.065
7014.50c 0.070
14000.50c 0.566
15031.50c 0.033
16032.50c 0.023
24050.60c 0.648
24052.60c 12.999
24053.60c 1.502
24054.60c 0.381
25055.50c 1.443
26054.60c 2.858
26056.60c 46.072
26057.60c 1.074
26058.60c 0.146
28058.60c 8.485
28060.60c 3.355
28061.60c 0.148
28062.60c 0.477
28064.60c 0.125
1001.50c 1.850
5010.50c 4.922E-03
5011.56c 2.248E-02
016.50c 14.684



Aug 28 18:03 1997 Fit* INIa: ltp24b.txt gRA000000-017l7-0200-COM4 lEY 00 ATTACKKENT III - page V

13027.50c 0.058
22000.50c 0.105
27059.50c O.116
29063.60c 0.024
29065.60c 0.011
41093.50c 0.29B
42000.5Sc 0.355
73181.5Cc 0.298
40000.60c 1.680
50000.35c 0.024
2.2463 33 : Fuel issenbly lower end-fitting density (gjcc). of Isotopes
6000.5kc 0.056
T014.5Cc 0.058
14000.50c 0.1476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.039
24053.60c 1.276
24054.60c 0.324
25055.5Sc 1.204
26054.60c 2.389
26056.60c 38.S12
26057.60c 0.897
26058.60c 0.122
28058.60c 7.578
28060.60c 2.997
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.012
5010.50c 7.927E03
5011.56c 3.621E-02
8016.50c Z3.902
13027.50c 0.056
22000.50c 0.100
27059.5Sc 0.112
29063.60c 0.023
29065.60c 0.011
41093.5c 0.286
42WO0.5c 0.340
73181.50c 0.286
40000.60c 3.584
50000.35c 0.051
3: Inconel spacev grid material specificatron
0.632U6 0.67310 403.067 6.032 * CT IR, OR, CT top to lower pad top, CT bet to lower pad bot
1 : Zlre-4 CT material specification
0.56007 0.690965 393.065 3.175 t IT II, OR, IT top to lower pad top, IT bot to lower pad bot
1 : Zirc-4 IT material specification
18 : Number of NCIP axial active fuel nodes for assembly design 9 (latch 10, Empty)
1 17.7800 t Node number end height (cm)
2 20.0025 i Node rmber d height (cm)
3 20.0025 : Node rmuer and height (Cc)
4 20.0025 t Node nurber ond height (cm)
5 20.0025 1Node nuber and height (cm)
6 20.0025 s Node nuber and height (cm)
7 20.0025 lNode number end height (Cc)
t 20.0025 Node dmber *nd height Cc)
9 20.0025 Node nurer and height (cm)
10 20.0025 a Node er and height (cm)
11 20.0025 lNode rmter end height (cm)
12 20.0025: Uade nuer end height (cm)
13 20.0025 : Node numer and height CC.)
14 20.0025: Node nuter and height Cc.)
15 20.0025: lNode mber and height (cm)
16 20.0025: lNode nmber and height cm)
17 20.0025 Node number and height (cm)
18 22.3520 : Node nuber and height (cm)
208 t Hunber of fuel rods in asserbly
1.44272 Pin-pitch In asserbly (cm)
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£63630.0 s Initial mass of uranium in assewly Cs)
0.46t122 8.47879 O.S461 s huel pellet radius (em), clod irner rodius (ea), clad outer radius (cm)
19.161 11.033 t Upper and lower fuel rod plenum heights (cm)
0.714 0.714 s Upper and lower fuel rod mnd cap heights (cm)
8.731 16.723 I Upper and tower fuel assembly end-fittine heights (cm) - -

7 s number of spacer grids (excluding the Lower grid)
I 6.573 383.4S6 115.69M s*p ccr , spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vo
2 5.08 321.493 125.75J s spacer U, pacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
3 5.08 267.917 125.758 sp acer U spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
4 5.08 214.338 125.758 s "cer . spacer height (cm), distance between top of spacer and bottom of active fuel cem) Vol
5 5.08 160.760 125.758 s Spacer , spacer height (cm), distance between top of spacer and bottom of active fuel tam) Vol
65.08 107.181 125.758: 11pacer #, spacer height (cm), distance between top of pacer and bottom of active fuel (cs), Vat
7 5.08 53.605 125.758 s Spacer I. spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Volu
l : Z7rc-4 fuel rod cladding specification
1.5565 22 s Fuel rod upper ptemru density (s/cc), U of isotopes
6000.Sc 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.5ff
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 s Fuel rod lower pleu density Co/cc), U of isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.T79
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
2W64.60c 0.040
8016.50c 0.068
40000.60cb 55.509
50000.35c 0.792
3.1059 33 s Fuel asseftly upper end-fitting density (g/cc), of Isotopes
6000.50c 0.065
7014.50c 0.070
14000.50c 0.566
15031.50c 0.033
16032.50c 0.023
24050.60c 0.648
24052.60c 12.999
24053.60c 1.502
24054.60c 0.381
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25055.50c 1.443
26054.60c 2.858
26056.60c 46.072
26057.60c 1.074
26058.60c 0.146
28058.60c 8.485
28060.6Cc 3.355
28061.60c 0.148
28062.60c 0.477
28064.60c 0.125
lO01.50c 1.850
5010.50c 4.922E-03
5011.56 2.248E-02
8016.50c 14.684
13027.50c 0.058
22000.50c 0.105
27059.50c 0.116
29063.60c 0.024
29065.60c 0.011
41093.50c 0.298
42000.50c 0.355
73181.50c 0.298
40000.60c 1.680
50000.35c 0.024
2.2463 33 : Fuel assembty ltwer end-fitting density (g/cc). I of isotopes
6000.50c 0.056
7014.50c 0.058
14000.5Cc 0.476
15031 .50c 0.028
16032.5Zc 0.019
24050.60c 0.550
24052.60c 11.039
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.389
26056.60c 38.512
26057.60c 0.897
26058.60c 0.122
28058.60c 7.578
28060.60c 2.997
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.012 a
5010.50c 7.927E-03
5011.56c 3.621E-02
8016.50c Z3.902
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.5Cc 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.584
50000.35c 0.051
1 : Zirc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 s CT IR, OR, CT top to loewer pad top. CT bat to Isuer pad bot
I t 21re-4 CT material specification
0.56007 0.690965 393.065 5.175 t IT IR, OR, IT top to Loewer pad top, IT bat to luwer pad bot
I : 2frc-4 IT material speciicattion
18 : Number of NCKP axisl active fuel nodes for assembty design 10 (Batch 5S CRIA)
1 17.7E0O z Node nis ter and height (e)
2 20.0025 : Node nunber and height (cm)
3 20.0025 : lode number ard height (c)
4 20.0025 : Node nurber ard height (cm)
5 20.0025 : Node nunber and height (cm)
6 20.0025 : Rode number and height (cm)
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7 20.0025 2 Node number and height (cm)
6 20.0025 : Node rver and helght (cm)
9 20.0025 lNode rpr und height (Ca
10 20.0025 3 Node ber and height (CM)
11 20.002S tNode number and heilght (cm)
12 20.0025 t Node umber and height (cm)
13 20.0025 sNode ulber and height (cm)
14 20.0025 : Node u ber and height (cm)
15 20.0025 : Node rimber and height (cm)
16 20.0025: Node number and height (cm)
17 20.0025 :Node number and height (cm)
18 22.3520 t Node number and height Cem)
208 : Number of fuel rods In assembly
1.44272 Pin-pitch in assembly (Cc)
463630.0 s Initial uss of uraniumi In asserbly Co)
0.48122 0.47879 0.5461: Fuel pPellet radius (cm). cld Inner radius Ctm) clod outer radius (m)
19.161 11.033 : Upper and lower fuel rod pletnu heights (cm)
0.714 0.7i4 t Upper and lower fuel rod end-cap heights (cm)
6.731 16.723 t Upper and lower fuel assembly end-fitting heights (cm)
7 : Nuaber of spacer grEds (excluding the lower grid)
1 8.S73 383.486 115.698 : Spacer f, spacer height (cm) distance between top of spacer and bottom of active fuel (cm), Vo
2 3.81 321.732 8u.676 Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel cm), Volu
3 3.81 268.153 88.676 : Spacer I. spacer height (cm), distance between top of spacer and bottom of active fuel (c), Volu
4 3.81 214.J7 58.676 tSpacer U, spacer height (cm), distance between top of spacer nd bottom of active fuel (cm), Volu
5 3.81 160.990 88.676 : Spacer I, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
6 3.81 107.420 88.676 : Spacer * spacer height (cm), distance between top of spacer and bottom of active fuel cm), Volu
7 3.81 53.762 88.676 s Spacer 6 spacer height (cm), distance between top of spacer and bottom of active fuel cm). Voltu
1 : Zirc-4 fuel rod cladding specification
1.5565 22 : Fuel rod upper pleniah density C9/cc), I of isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.6Cc 1.015 * -
28061.60c 0.045
28062.60c 0.144
28064.6Cc 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod lower plenum density Cglcc), I of Isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031 .50c 0.020 *
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
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206.60c 0.040
t016.50c 0.068

40000.60c 55.509
50000.35c 0.792
3.2664 33 : Fuel assembly 4 er end-fftti n dmnsity (g9/c) C of tgotqwes
6000.50c 0J67
7014.50c 0.072
14000.50c 0.579
15031.50c 0.034
16032.50c 0.023
24050.60c 0.659
24052.60c 13.226
24053.60c 1.528
24054.60c 0.388
25055.50c 1.481
26054.60c 2.931
26056.60c 47.244
26057.60c 1.101
26058.60c 0.149
28058.60c 8.407
28060.60c 3.325
28061.60c 0.146
28062.60c 0.473
25064.60c 0.124
1001.50c 1.700
5010.50c 4.527E-03
5011.56c 2.06UE-02
5016.50c 13.495
13027.50c 0.055
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.010
41093.50c 0.283
42000.50c 0.337
73181.50c 0.283
40000.60c 1.597
50000.35c 0.023
2.2463 33: Fuet asseably lower end-fitting density (t/cc) , of isotopes
6000.Sc 0.056
7014.Sc 0.058
14000.50c 0.476
15031.50c 0.02O
16032.50c 0.019
24050.60c 0.550 *
24052.60c 11.039
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.389
26056.60c 38.512
26057.60c 0.897
26058.60c 0.122
2O558.60c 7.578
28060.60c 2.997
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.012
501O.5Cc 7.927E.03
5011.56c 3.621E-02
8016.Sc 23.902
13027.5Sc 0.056
22000.50c 0.100.
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
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40000.60c 3.M84
50000.35c 0.051
3 s Inconel spacer grid materfal specification
0.63246 0.67310 403.067 6.032 s n I, OIt, CT top to lower pad top, CT bot to lower pad bot
I s Zfrc-4 CT eaterial specification
0.56007 0.690965 393.065 3.175 I IT IR, OR, IT top to lower pad top. IT bot to tower pad bot
1 s Zirc-4 IT material specification
18 : Nuhber of RCUP axiat active fuel nodes for assembly design 11 (latch 90 APSRA)
1 17.7800 : Mode ruiber and height (cm)
2 20.0025 : Node rniber and height (cm)
3 20.0025 s lode number and height (cm)
4 20.0025 s Node niuber and height (cm)
5 20.0025 Node rurber and height (cm)
6 20.0025 : Node Pumter and height (cm)
7 20.0025 : Node number and height (cm)
5 Z.0025 s Node nAuiler and height (cm)
9 20.0025 s Node number and height (cm)
10 20.0025 : Node number and height (an)
11 20.0025 : Node number and height (cm)
12 20.0025 : Node nunber and height (cm)
13 20.0025 : Node nurber ard height (cm)
14 20.0025 : Node nuaber and height (cm)
15 20.0025 : Node number and height (cm)
16 20.0025 : Node .number and height (cm)
17 20.0025 :Node numter nd height (cm)
18 223520 Node naurter and height (cm)
208 : Number of fuel rods in assembly
1.44272 : Pin-pitch In assembly (cm)
463630.0 s Initial mass of uranium In assembly (g)
0.468122 0.47B79 0.5461 a Fuel pellet radius (cm), clad inner radius (cm). clad outer radius (cm)
19.161 11.033 : Upper and lower fuel rod pIersa heights (cm)
0.714 0.714 : Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 . Upper and lower fuel asserbly end-fitting heights (cm)
7 : Hurber of spacer grids (excluding the toear grid)
1 8.573 383.486 115.698 : Spacer f, spacer height (cm), distance between top of spacer nd bottom of active fuel (cm), Vo
2 5.08 321.493 125.758 t Spacer f. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
3 5.08 267.917 125.758 a Spacer 6 spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
4 5.08 214.338 125.758 : Spacer # spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
5 5.08 160.760 125.758 a Spacer f spacer haight (cm), distance between top of spacer and bottom of active fuel (cm), Vol
6 5SC 107.181 125.758 a spacer , spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
7 5.08 53.605 125.758 : Spacer fc spaer height (cm), distance between top of spacer and bottom of active fuel (cm) Volu
1 : Z2rc-4 fuel rod cladding specification
1.5565 22 : Fuel rod upper plerns density (9/cc), of isotopes
6000.50c 0.033
7014.50c 0.041 -
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.605
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
25062.60c 0.14U
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 a fuel rod lower plenum density (g/cc), of isotopes
6000.SOc 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
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16032.50c 0.013
24050.60c 0.34T
24052.60c 6.959
24053.60c 0.84
24054.60c 0.204
2Z055.SOc 0.869
26054.60c 1.709
26056.60c 27.55S
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
S0000.35c 0.792
3.2514 33 s ruel asserbly uper am-fitting denity (glec). I of isotopes

6000.50c 0.066
7014.50c 0.072
14000.50c 0.578
15031.50c 0.034
16032.50c 0.023
24050.60c 0.658
24052.6bc 13.205
24053.60c 1.526
24054.60c 0.387
25055.50c 1.477
26054.6Dc 2.924
26056.60c 47.140
26057.60c 1.099
26058.60c 0.149
28058.60c 8.416
26060.60c 3.327
28061.60c 0.146
28062.60c 0.473
28064.60c 0.124
1001.50c 1.714
S0103Cc 4.S62E-C3
5011.S6c 2.084E-C2
8016.50c 13.601
13027.50C 0.056
22000.50c 0.100
27059.50c 0.111 * .-

29063:60c 0.023
29065.60c 0.010
41093.50c 0.285
42000.50c 0.339
73181.50c 0.285
40000.60c 1.604
50000.35c 0.023
2.2463 33S Fwl tasuably lower e*d-fitting denity Cg/cc), sof isotopes

6000.Sc 0.056
7014.5Cc 0.058
14000.5Cc 0.476
15031.5Cc 0.028
16032.5Sc 0.019
24050.60C O.SSO
24052.60c 11.039
24053.60c 1.276
24054.60c 0.324
25055.5Dc 1.204
26054.60c 2.389
26056.60c 3b.512
26057.60c 0.897
2605b.60c 0.122
28058.60c 7.378
28D60.60c 2.99T
Z8061.60c 0.132

--- -------------------------- 
=
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28062.60c 0.426
28064.60c 0.111
1001.50c 3.012
50t.S0c 7.927E-03
S011.56c 3.621E-02
8016.50c 23.902
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.SOc 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.584
50000.35c 0.051
I : Zirc-4 spacer grid matrial specification
0.63246 0.67310 403.067 6.032 s CT IR, OR, CT top to lower pad top, CT bot to lower pad bot
1 s Zirc-4 CT material specification
O.S6007 0.690963 393.065 3.175 s IT it, OR. IT top to lower pad top, IT bot to tower pad bot
1 s Zirc-4 IT material specification
18 s Number of KICP exisl active fuel nodes for assembly design 12 (latch 8, CRA)
1 17.7E00 : Node nurber and height (cm)
2 20.0025 i Node nurber end height (cm)
3 2.0025 : Node number and height (cm)
4 20.0025 s Node number and height (cm)
5 20.0025 Node number and height (cm)
6 20.0025 : Node number and height (cm)
7 20.0025 : Node number and height (em)
6 20.0025 s Node nuer and height (em)
9 20.0025 : Node umber and height (em)
10 20.0025: Node number and height (em)
11 20.0025: Node nutber and height (cm)
12 20.0025: Node number and height (Cm)
13 20.0025: Node nurber and height (cm)
14 20.0025 Node number and height (cm)
15 20.0025 Node rember and height tcr)
16 20.0025: Node ruiber and height (cm)
17 20.0025: Node number and height (cm)
1E 22.3520: Node number and height (cm)
20 lNumber of fuel rods In assemfbly
1.44272 Pin-pitch In assembly (cm)
463630.0 s Initial mass of uranium In essetbly Cg)
0.468122 0.47879 0.5461 s Fuel pellet radius Cc.), clad inner radius (cm), clad outer radius (cm)
19.161 11.033 s Upperand lower fuel red plenum heights ecm)
0.714 0.714 Upper and lower fuel rod endcap heights (cm)
8.731 16.723 Upper and tower fuel assembly end-fitting heights (cm)
7: Number of spacer grids texcluding the lower grid)
1 8.573 383.4b6 115.698 s Spacer r, spacer height (cm). distance between tep of spacer and bottom of active fuel Cc.), Vo
2 3.81 321.732 88.676 : Spacer *, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
3 3.51 2M W153 U8.676 s Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
4 3.11 214.577 UB.676 : Spacer I, spacer height (cm), distance between top of spacer and botton of active fuel ccm), volu
5 3.81 160.998 88.676 s Spacer f. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), volu
6 3.81 107.420 8.676: Spacer * spacer height (cm), distance between top of spacer and bottom of active fuel (cm), volu
7 3.81 53.762 88.676 s Spacer f, spacer height (cm), distance between top of spacer and bottun of active fuel Cc.), Yclum
1 s Zirc-4 fuel rod cladding specification
1.5565 22: Fuel rod upper plenum density Cg/cc). of isotopes
6000.50c 0.033
7014.50c, 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
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26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
2501.60e 0.045
25062.60c 0.1U
28064.60c 0.038
S016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.5520 22: Fuel rod ltower p lem. density (C/cc), if of Isotopes
6000.50c 0.05
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60e 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
2S062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.2664 33: Fuel *ssembly Lipper rndefitting densty Co/cc), of isotopes
6000.50c 0.067
7014.50c 0.072
14000.50c 0.579
15031.50c 0.034
16032.5c 0.023
24050.60c 0.659
24052.60c 13.226
24053.60c 1.528
24054.60c 0.388
25055.50c 1.481
26054.60c 2.931
26056.60c 47.244 a
26057.60c 1.101
26058.60c 0.149
2W058.60c 8.407
28060.60c 3.325
28061.60c 0.146
28062.60c 0.473
28064.60c 0.124
1001.50c 1.700
5010.5Sc 4.S27E*03
5011.56c 2.68 02
8016.50c 13.495
13027.5Cc 0.055
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.010
41093.50c 0.283
42000.50c 0.337
73181.50c 0.283
40000.60c 1.597
50000.35c 0.023
2.2463 33 : Fuel sssenbLy tower nd-fitting density Cg/cc), I of Isotopes
6000.Sc 0.056
7014.50c 0.058
14000.Sc 0.476



.
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15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.039
24053.60c 1.276
24054.60c 0.324
25055.50c 1.2K
26054.60c 2.389
26056.60c 38.512
26057.60c 0.897
26058.60c 0.122
28058.60c 7.57B
28060.60c 2.997
28061.60c 0.132
2B062.60c 0.426
2B064.60c 0.111
1001.50c 3.012
5010.50c 7.927E-03
5011.56c 3.621E-02
8016.50c 23.902
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.584
50000.35c 0.051
3 s Inconel spacer grid materiul specification
0.63246 0.67310 403.067 6.032 : CT 1R, Ot. CT top to lower pad top. CT bot to lower pad bat
1 s ZIrc-4 CT material specification
0.56007 0.690965 393.065 3.175 s IT IR. CR, IT top to lower pad top, IT bot to lower pad bot
I s Zirc-4 ft materfal specification
18 s Number of NCIP axial active fuel nodes for assembly design 13 mBatch TA, Empty)
1 17.7B00: Mode rnmber and height (cm)
2 20.0025: Node number and height (cm)
3 20.0025 s Mode rurter and height (cm)
4 20.0025 : Mode nurber and height (cm)
5 20.0025 : Mode nurber and height (cm)
6 20.0025 s Mode nubter and height (Cc)
7 20.0025 s Mode number and height (cc)
S 20.0025 : lode number and height (cm)
9 20.003 s lode enuiber and height (cm)
10 20.0025: Mode number and height (cm)
11 20.0025 : Mode nizber nd height (cm)
12 20.0025: llode rnuber and height (cm)
13 20.0025: Mode rnmber and height (cm)
14 20.0025 : lode umtber and height (cm)
15 20.0025 s Mode ,nuber and height (cm)
16 20.0025. Mode number and height (cm)
17 20.0025 t Node nuaber and height (cm)
16 22.3520 : Mode number and height (cm)
208 s Murber of fuel rods In assembly
1.C272 s Pin-pitch in asseebly (cm)
463630.0 s Initial mass of uranium In assembly (g)
0.468122 0.47879 0.5461 t Fuel pellet radius (cm), cled Inrer radius (cm), clad outer radius (cm)
19.161 11t.033 Upper and lower fuel rod plenun height& (cm)
0.714 0.714 : Upper and lower fuel rod end-cap heights (Cm)
B.731 16.723 s Upper and lower fuel asseirbly nd-fitting heights (cm)
7 N umber of spacer grids (excluding the lower grid)
1 8.573 383486 115.698 s Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vo
2 3.11 321.732 88.676 t Spacer f, spacer height (cm), distance between top of spacer ad bottom of active fuel (cm), Volu
3 3.81 268.153 88.676 s tpacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
4 3.81 214.577 88.676 s spacer f. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
5 3.51 160.998 E8.676 s Spacer f. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
6 3.t1 107.420 t8.676 s Spacer N. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
7 3.51 53.762 88.676 s Spacer I, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Vrlum
1 : Zirc-4 fuel rod cladding specification
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1.5565 22 : FeLt rod Liper plemn desity (g/cc), I of isotopes
6000.5Cc 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.5520 22 : Fuel rod fower plemn density Cglec), I of isotopes
600.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.369
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509 *
50000.35c 0.792
3.1059 33 : Fuel assembly .iper end-fitting density Cs/cc), N of isotopes
6000.Sc 0.065
7014.50c 0.070
14000.50c 0.566
15031.50c 0.033
16032.50c 0.023
24050.60c 0.648
24052.60c 12.999
24053.60c 1.502
24054.60c 0.381
25055.50c 1.43
26054.60c 2.858
26056.60c 46.072
26057.60c 1.074
26058.60c 0.146
28058.60c 8.485
28060.60c 3.355
28061.60c 0.148
28062.60c 0.477
28064.60c 0.125
1001.50c 1.850
5010.50c 4.922E-03
5011.56c 2.248E-02
8016.50c 14.684
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13027.5Cc 0.058
22000.5Cc 0.105
27059.50c 0.116
29063.60c 0.024
29065.60c 0.011
41093.50c 0.298
42000.50c 0.355
73181.50c 0.298
40000.60c 1.680
50000.35c 0.024
Z.2463 33 s Fuel assembly lower end-fitting density Cgfcc), of isotopes
6000.50c 0.056
7014.50c 0.058
14W00.50c 0.476
15031.5Sc 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.039
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.389
26056.60c 38.512
26057.60c 0.897
26058.60c 0.122
28058.60c 7.578
28060.60c 2.997
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.012
5010.5c 7.927E-03
5011.56c 3.621E-02
8016.50c 23.902
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.584
50000.35c 0.051
3: Inconel spacer& grid material specification
0.63246 0.67310 403.067 6.032 s CT II. OR. CT top to lower pad top. CT bot to lower pad bot
I: Zfrc-4 CT material specification
0.56007 0.690965 393.065 3.175 : IT IR, OR, IT top to lower pad top, IT bot to lower pad bot
I : Zirc-4 1T material specificition
2 : Nulber of different BPRA banks
05 : EPRA bank Identifier
17 : Number of 8PRA axial nodes
I 17.7M00: Node nurber nd height (cm)
2 20.0025: llode nurber and height (cm)
3 20.0025: :Node nurber aud height (cm)
4 20.0025 sNode nuwber and height (cm)
5 20.0025 s Mode nuiber and height (cm)
6 20.0025 lNode nuber and height (cm)
7 20.02O5 lNode number and height (cm)
8 20.0025: Node rer and height (cm)
9 20.0025 : Node nurmer and height (cm)
10 20.0025 : Node nurber and height (cm)
11 20.0025 lNode number and height (cm)
12 Z0.0025 s Node nouber ard height (cm)
13 20.0025 3 Node number and height (cm)
14 20.0025 s Rode nnrber and height (cm)
15 20.0025 s Node nurber and height (cm)
16 20.0025 s Node number and height Ccm)
17 20.0025 RNode nuber and height (cm)
39.075 s Dist. between top of lower pad ard bottom of bottom BP node (cm)
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* s Flag for non-absorbing BP nodxs
01 Y t Node 9, Flag for non-absorbing BP material
02 U t lode f Flag far non-bsorbing BP material
03 I t Node 9, Flag for non-absorbing P material
04 U s lode 9, Flag far non-absorbing P material
05 N l Node f, Flag for non-bsorbing P material
06 U : lode *, Flog for non-absorbing BP material
07 U : lode F Flag for non-absorbing 8P material
08 U s Node F Flag for non-absorbing BP material
09 U : lode * Flag for non-absorbing BP material
10 s lode W Flag for non-absorbing BP material
11 U : lode I Flag for non-absorbing BP materals
12 1 : Mode 9, Flag for non-absorbing BP materals
13 U : lode t Flag for non-absorbing BP material
14 U : lode F flag for non-absorbing BP material
15 I : Node f *lag for non-absorbingo8P material
16 1 : lode 9, Flag for non-absorbing BP material
17 K : Node *, Flag for non-absorbing BP material
0.4318 0.4572 0.5461 a BP absorber radius (en), BPI IR (cm). EPR OR (c)
49.825 1.914 : EPR tper plefu height (cm), EPR lauer plenun height (cm)
1 : BPR absorber material specification AU203-B4C)
3.7 1.7D0 : BP density (l/cc). K4C utX In BP
I : Ion-absorbing *J material specification CA1203)
3.7 a Ion-absorbing SP density (glec)
1 s Zirc-4 OPR clad materlal specification
1.9030 22 a 8PR upper pleran density (@1cc), o of isotopes
6000.50c 0.069
7014.50c 0.087
14000.50c 0.651
15031.50c 0.039
16032.50c 0.026
24050.60c 0.689
24052.60c 13.809
24053.60c 1.596
24054.60c 0.405
25055.50c 1.735
26054.60c 3.400
26056.60c 54.620
26057.60c 1.278
26058.60c 0.173
28058.60c 5.409
28060.60c 2.139
28061.60c 0.094
28062.60c 0.304
Z8064.60c 0.080 .
016.5bc 0.016

40000.60c 12.996
50000.35c 0.185
6.56 11 a uPR ltor plenum density Cg/cc), of isotopes
24050.60c 0.004
24052.60c 0.084
24053.60c 0.010
24054.60c 0.002
26054.60c 0.011
26056.60c 0.184
26057.60c 0.004
26058.60c 0.001
So16.50c 0.120
40000.60C 98.180
50000.35c 1.400
06 : OPRA bank Identifier
17 : NuLber ofBPRA axial nodes
1 17.7800 a lode nrter and height (cm)
2 20.0025: alode nuber and height (cm)
3 20.0025 a lode number and height (cm)
4 20.0025 a lode n'iber "ad height (cm)
5 20.0025 a lode number and height (cm)
6 20.00251 sllode nuber and hight (cm)
7 Z0.0025 : lode mmaber and height (cm)
8 20.0025a lNode nuber and height (cm)
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9 20.0025 : lode nuber and height (cm)
t0 20.0025 lKode nruer and height (cm)
11 20.0025 : lode nuter and height (cm)
1Z 20.0025 s Node rurber and height (cm)
13 Z.0025 s Node rwnber and height (cm)
14 20.0025 i Mode r-der ad height (cm)
15 20.0025 s lode d 1er and height (cm)
16 20.0025 s Node number and height (cm)
17 Z0.0025 s Node number erd height (cm)
39.075 i Dist. between top of lower pad and bottom of bottom BP node (cm)
Y s Flag for non-absorbing *P nodes
01 r a lode *, Flg for nn-absorbing BP material
02 11 lode 0, Flog for non-absorbing BP material
03 1 : Node *, Flag for non-absorbing BP meteralo
04 u z Node f, Flag for non-absorbing BP material
05 i M Node *, Flog for non-absorbing BP material
06 N : Node f, Flag for non-absorbing BP material
07 1 : lode f, Flag for non-absorbing OP materiel
08 U s lode I, Flog for non-absorbfng UP nterial
09 N : lode f, Flog for non-absorbing BP material
10 N : lode f, Flag for non-absorbing BP material
11 N s lode f, Flag for non-absorbing BP material
12 N : lode f, Flag for non-absorbing BP material
13 N : lode *, Flag for non-absorbing BP mterial
14 N : lode *, Flag for non-absorbing BP material
15 N : Node 4 Flag for rnon-absorbing BP material
16 1 s Node , Flag for nor-absorbing BP material
17 l s Node 0, Flag for non-absorbing BP material
0.4318 0.4572 0.5461 OP absorber radius (cm), 9PR IR (cm), SPR OR (cm)
49.B25 1.914 s OPR upper plern height (cm), BPR lower plenum height (cm)
1 O UPR absorber material specification (AIZO3-64C)
3.7 2.000 : BP density ttc), 04C Wwt in BP
1: Non-absorbing BP material specification tAl203)
3.7 5 Ion-absorbing UP denfty (Cccc)
1: Zrc-4 BPR clad material specification
1.9030 22: SPR upper plenui density (gfee), of isotopes
6000.50c 0.069
7014.50c 0.087
14000.50c 0.651
15031.50c 0.039
16032 .Oc 0.026
24050.60c 0.689
24052.60c 13.809
24053.60c 1.596
24C54.60c 0.405 .
25055.50c 1.735
26054.60c 3.400
26056.60c 54.820
26057.60c 1.278
26058.60c 0.173
28058.60c 5.409
2U160.60c 2.139
28061.60c 0.094
28062.60c 0.304
28064.60c 0.080
8016.50c 0.016
40000.60c 12.996
50000.35c 0.185
6.56 tt I PR lower ptenun density (glee), I of Isotopes
24050.60c 0.004
24052.60c 0.084
24053.60c 0.010
24054.60c 0.002
26054.60c 0.011
26056.60c 0.184
26057.60c 0.004
26058.60c 0.001
8016.50c 0.120
40000.60c 98.180
50000.35c 1.400
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3: Nmber of different EA. banks
01: tRA bua fdentifier
0.S97B4 0.0546 0.SS380 366.204 34Q.361 2.684 27.813 t C dimensions (cm)

10. 17 4A ER absorber material density (pgcc), # of (Sotepes

47t07.60c 41.101
47109.60c 38.8w
45000.50c 5.000
49000.60c 15.000
Z % RE304 CR clad material specification
3.2035 19 CR aper plenum density Cofcc). I of asotopes

6000.Soc 0.080
7014.5Dc 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.6Cc 0.793
24052.60c 15.903
24053.60c 1.OS
24054.60c 0.466
25055.5Cc 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60C 0.200
28058.60c 6.234
25060.60c 2.465
28061.60c 0.109
2b062.6Cc 0.350
20D64.60c 0.092
7.9 19 : CR ltoer pleuan density Cgfcc), i of isotopes

6000.5Dc 0.080
70%4.50c 0.100
14000.5Cc 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
260D4.60c 3.918
26056.60c 63.156
26057.60C 1.472
26058.60c 0.200
28058.60C 6.234 *

28060.60c 2.463
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
02 : CRA bank identifier
0.49784 0.50546 0.55880 122.000 340.361 2.684 27.813 CR dImensions (cm)

10.17 4 : CR absorber material density (u/cc), f of isotopes

47107.60c 41.101
47109.6Cc 38.599
48000.5Cc 5.000
49000.60c lS.O00
2 1 SS304 CR clad material specification

3.2035 19 : CE upper ptem density (#/cc), U of Isotopes

6000.50c 0.080
7014.50c o.100
14000.5Cc 0.750
15031.50c 0.04S
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.W8
24054.6Cc 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156

--- ----- ------ M -----------
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26057;60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.6Cc 2.465
28061.60c 0.109
2062.60c 0.350
2064.6c 0.092
7.9 19 s CR lowr p lemn density Ctocc). of isotopes

600D.SCc Q.080
7014.5Cc 0.100
14000.50C 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15,903
24053.60c 1.638
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.4n
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28O61.60c 0.109
28062.60c 0.350
28064.60c 0.092
03 CiU bank Identifier
0.49M 0.S0546 0.55BB0 1i.000 340.361 2.64 27.E13 i I

10.174 : CR absorber material density Ctfcc), * of lst

47107.60c 41.101
47109.60c 38.899
48000.50c 5.000
49000.60c 15.00D
2 s SM.04 Ci ctad atertat specification
3.2035 19 : CR upper ptern density C E/cc), Iof f acto

6000.50c 0.080
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466 .
25055.5Sc 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 147n
2605B.60c 0.200
28058.60c 6.234
28060.6Cc 2.465
28061.60c O.19
28062.6Dc 0.350
28064.60c 0.092
7.9 19 CR lower plan density Cgfcc), o of isotopes

6000.50c 0C0M
7014.50c 0.100
14000.50c O.75D
15031.50c 0.045
16032.50c 0.030
24050.60c 0.7
24052.60c 15.903
24053.60c 1.838
24D54.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.6Dc 63.156
26057.60c 1.4?2
26058.60c 0.200

:R dimensions (cm)
atapes

MS
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28058.60c 6.234
2860.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
1 : Nurber of different APSKA banks
04 : PSRA bank identitfer
0.47625 0.49022 0.5588 0.49022 0.s58a : APS dimnalons Cm)
0.9902 : APSm Internediate plug volume fraction
123.000 160.02. 1.905 1.924 0.952 0.001 s APSR dimensions (cm)
8.19 28 : APSR absorber density Co/cc). I of isotopes
6000.50c 0.080
14000.5Cc 0.350
15031.50c 0.015
16032.50c 0.015
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 0.350
26054.60c 0.955
26056.60c 15.42
26057.60c 0.360
26058.60c 0.049
25058.60c 35.382
25060.60c 13.993
28061.60c 0.616
2B062.60c 1.989
28064.60c 0.520
5010.50c 1.078E03
S011.56c 4.925E-03
22000.SCc 0.900
13027.5Cc 0.500
27059.5Cc 1.000
29063.60c 0.205
29065.60c 0.095
41093.50c 2.563
42000.50c 3.050
73181.50c 2.563
2 SS304 APSR clad material specification
2 : SS304 APSR follow rod naterals specification
1.OE-3 1 : APSR ipper plenu density Cg/cc). f of isotopes
2004.50c 100.0
1.0E-3 I : APSR lower plemun density Cu/cc), f of Isotopes
2004.50c 100.0 -



-
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1 s UU care design
2 a 1/4th core symetry utilized
Crystal River Unit 3 . Reactor nome
CR3 : Reactor prefix for filetmem
08 : Cycle identifier
404.0 s CRC statepoint EFPD value
1 t Largest lrstopt set utilized
WFF i Fuel Density Option
10000 25 225 s Control specifications
18 Nxumber of CRC exial active fuel nodes per assembly
1 17.7800 s Node nurber and height (cm)
2 20.0025 a Node rnbaer and height (cm)
3 20.0025 s Node number and height (cm
* 20.0025 :Node number and height (cm)
5 20.0025 s Node number and height (cm)
6 20.0025 : Node number and height (cm)
7 20.0025 M Node nuiber and height (cm)
8 20.0025 : Node number and height (cm)
9 20.0025 Node number and height (cm)
10 20.0025 M Node number and height (cm)
11 20.0025 Node number and height (cm)
12 20.0025 :Node number and height (cm)
13 20.0025 s Node enuber and height (cm)
14 20.0025 :.Node nubr rand height (cm)
15 20.0025 : Node nudber and heIght (cm)
16 20.005 s Node namber rnd height (cm)
17 20.0025 s Node nurber nd height (cm)
18 22.3520 Node nuaber and height (cm)
21.81098 :Assembly pitch In core (cm)
536.0 2200.0 865.0 s Nod. temp.(F), System press.Cpst), ppmb
AlM: C627 04 104 C20 N06 602 F19
627 C19 HID C10 N12 612 N14 F27
C06 HIO CZ0a Y17 617 N19 614 F23
H04 C10 h17 019a 123 625 125
C20 112 Ca1 It23. Fis K27 C3
106 412 N19 C25 N27 E19
C02 114 614 125 623
F19 F27 F23
14: Nurber of different fuel assembly designs
1 2 3 4 5 6 7 8 (INSERTION llX ASSENMLIES DEFINE ASSEHILY DESIGNS)
2 3 6 3 4 9 18
3 6 114 124 3 8
4 3 4 9 4 3 10
5 4 124 13102
6 9 4 3 10 14'
7 103 102
88a
7 U mber of Insertion rod assembly banks
01 CRA 366.204 CRA Banks 1-5
02 CRA 331.000 CRl Banks 6
03 CRA 69.000 CUA tanks 6
04 CRA 17.000 CRA Banks 7
05 APSRA 122.000 APSRA lank I
06 SPRA 22.352 1.700 Mt% &4C
OTr PRA 22.352 2.000 wtX S4C
00 00 01 07 04 06 03 00
00 01 06 01 07 02 00 00
01 06 03 07 05 0T 01 00
07 01 07 02 07 01 00
04 07 05 07 04 00 00
06 02 07 01 00 00
03 0o 01 00 0o
co 0o 00
1.93 3.84 3.54 3.94 2.62 3.94 3.84 3.49
3.U4 3.84 3.94 33.U 3.94 3.84 3.94 3.49
3.84 3.94 2.62 3.94 3.84 3.94 3.34 3.49
3.94 3.84 3.94 3.84 3.94 3.84 3.94
2.62 3.94 3.34 3.94 3.49 3.94 3.84
3.94 3.84 3.94 3.64 3.94 3.29
3.84 3.94 3.84 3.94 3.84
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3.49 3.49 3.49
B a 8 I B B I B8B33B333
8 8 B a8 a B B
8' I B8 B B I

3: Nuber of lower regions In KCNP model (below Lowet end-fittings)
S.tl8 2.7963 s Lewer regicn I height (cm), derslty tglcc), * of isotepes
6000.S0c 0.064
7014.50c 0.080
14000 50c e 603
15031.50c 0.036
1603Z.50c 0.024
24050.60e 0.633
2405Z.60e 12.796
24053.60c 1.479
24054.60e 0.375
Z5055.50e 1.609
26054.60c 3.152
26056.60c 50.816 *'
26057.60c 1.184
Z6058.60c 0.161
28058.60c 5.016
28060.60c 1.984
28061.60c 0.087
28062.60c 0.282
28064.60c 0.074
11001.50c 2.185
5010.S0e 3.037E-t)3
5011.56e 1.EM*02
W16Se 17.3m7
12.70 2.4766 2S3 Lower region 2 height (em), density (91cc), o of Isotopes
6000.50c 0.061
7014.5Cc 0.07
14000.50c 0.574
15031 .50c 0.034
16032.50c 0.023
24050.60c 0.607
24052.60c 12.175
24053.60c 1.407
24054.60c 0.357
25055.50c 1.531
Z6054.60c 2.952
26056.60c 48.350
26057.60c 1.127
26058.60c 0.153
28058.60c 4.016
28060.60c 1.987
28061.60c 0.083
28062.60c 0.268
28064.60c 0.070
1001.50c 2.621
5010.Sc 3.644E-03
5011.56c 1.664E-02
8016.50c 20.802
12.72 0.9780 23 Lower region 3 heWght (cm), density (C/cc), t of Isotopes
6000.Sc 0.019
7014.Sc 0.024
14000.50c 0.182
15031.50c 0.011
16032.50c 0.007
24050.60c 0.192
24052.60c 3.154
24053.60c 0.445
24054.60c 0.113
25055.50c 0.453
26054.60c 0.949
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26056.60c 15.304
260s5.6C 0.337
26058.60c 0.048
28058.60c 1.511
28060.60c 0.597
28061.60c 0.026
28062.60c 0.085
28064.6Cc 0.022
1001.50c 8.472
5010.SOc 1.17ZE-02
5011.56c 5.379f-02
8016.50c 67.230
0.27442 s Distance (cm) between the core baffle end the outer fuel asserbly
1.905 7.9 19 : Core baffle thickness (cm), density (a1cc), o of Isotopes
6000.50c 0.080
7014.50c 0.100
14000.50c 0.750
15031.Sc 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.6oc 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
179.07 : Core barrel inner radius (cm)
5.08 7.9 19: Core barrel thickness (em), density (#/cc), I of Isotopes
6000.50c 0.080
7014.50c 0.100
14000.5Cc 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000 .
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
186.69 s Thermal shield Irner radius (cm)
5.08 7.9 19 : Thermal shield thickness (cm), density Cu/cc), o of isotopes
6000.50c 0.080
7014.5Cc 0.100
14000.50c 0.750
15031.5Sc 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200



--
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28058.60c 6.234
28060.6Cc 2.465
28061.60c 0.109
28062.60c 0.350
28064.6Cc 0.092
216.695 : Pressure vessel cla6ing lrner radius (cm)
0.478 7.9 19 : Pressure vessel cladding thickness (cm). density (icc), I of Isotopes
6000.50c 0.080
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
21.433 7.832 9 Pressure vessel thickness Ccm), density Cg/ec), * of isotopes
6000.50c 0.220
14000.50c 0.275
15031.50c 0.035
16032.5Dc 0.035
25055.50c 0.900
26054.60c 5.615
26056.60c 90.524
26057.60c 2.110
26058.60c 0.286
4 : Nwber of regions above upper end-fitting of essembuly containing a UPRA
14.12 1.2628 23 : Uter region 1 height (cm). density (Stec), o of Isotopes
6000.50c 0.035
7014.50c 0.044
14000.50c 0.328
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.95S
24053.60c 0.804
24054.60c 0.204
25055.50c 0.875
26054.60c 1.713
26056.60c 27.619
26057.60c 0.644
26058.60c 0.087
28058.60c 2.726
28060.60c 1.078
28061.60c 0.047
28062.60c 0.153
28064.60c 0.040
1001.50c 6.292
5010.50c *.74SE-03
5011.56c 3.99SE*02
8016.50c 49.929
3.18 2.0677 23 : ULer region 2 height (cm). density Cu/cc), i of Isotopes
6000.5Cc 0.056
7014.50c 0.070
14000.50c 0.524
15031.50c 0.031
16032.50c 0.021
24050.60c 0.554
24052.60c 11.101
24053.60c 1.283
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24054.60c 0.325
25055.50c 1.396
26054.60c 2.735
26056.60c 44.085
26057.6kc 1.027
26058.60c 0.139
28058.60c 4.352
28060.6c 1.721
28061.60c 0.076
28062.60c 0.245
28064.60c 0.064
1001.50C 3.376
S010.50c 4.693E-03
5011.56c 2.1UE-02
1016.50c 26.794
7.62 2.8998 25 : Upper region 3 height (cm), density Cgocc), f of Isotopes
600D.50c 0.064
7014.50c 0.080
14000.50c 0.600
15031.50c 0.036
16032.50c 0.024
24050.60c 0.635
24052.60c 12.726
24053.60c 1.471
24054.60c 0.373
25055.50c 1.600
26054.60c 3.135
26056.60e 50.536
26057.60c 1.178
26058.60c 0.160
28058.60c 4.988
28060.60c 1.973
28061.60c 0.087
28062.60c 0.280
28064.60c o.073
1001.50c 2.060
5010.50c 2.66E-03
5011.56c 1.308E-02
3016.50c 16.351
40000.60c 1.53
50000.35c 0.022
5.08 3.5789 25 : Upper region 4 height (em), density (gcc). o f isotopes
6000.50c 0.069
7014.50c 0.086
14000.50c 0.644 *
15031.50c 0.039
16032.50c 0.026
24050.60c 0.681
24052.60c 13.658
24053.60c 1.578
24054.60c 0.400
25055.50c 1.717
26054.60c 3.364
26056.60c 54.235
26057.60c 1.264
26058.60c 0.171
28058.60c 5.353
28060.60c 2.117
2tO61.60c 0.093
28062.60c 0.301
28064.60c 0.079
1001.Sc 1.334
5010.Sc 1.E55E-03
5011.S6c 8.472E-03
8016.50c 10.590
40000.60c 2.160
500O0.35c 0.031
4 : Number of regions above spper end-fItting of assemrbly containing a C4A
14.12 1.4304 23 : Upper region I height (cm), density (glee). f of isotopes
6000.50c 0.041
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7014.50c 0.052
14000.5Cc 0.387
15031.50c 0.023
16032.50c 0.015
24050.60c 0.409
24052.60c 8.203
24053.60c 0.948
24054.60c 0.240
25055.50c 1.032
26054.60c 2.021
26056.60c 32.577
26057.60c 0.759
26058.60c 0.103
2805B.60c 3.216
28060.60c 1.272
28061.60c 0.056
28062.60c 0.181
28064.60c 0.047
1001.5Cc 5.414
5010.50c 7.525E-03
5011.56c 3.438E-02
8016.50c 42.962
3.18 2.1519 23 : Upper raglon 2 Ielght (cm), density (t/cc), o rf Ihtopes
6000.5Sc 0.0S7
7014.50c 0.071
14000.5c 0.536
15031.50c 0.032
16032.50c 0.021
24050.60c 0.566
24052.60c 11.355
24053.60c 1.312
24054.60c 0.333
25055.50c 1.428
26054.60c 2.797
26056.60c 45.096
26057.60c 1.051
26058.60c 0.143
28058.60c 4.451
28060.60c 1.760
28061.60c 0.077
28062.60c 0.250
28064.60c 0.065
1001.SCc 3.198
5010.50c *.444E-03
501S.S6c 2.030E-82
5016.Sc 25.374
7.62 3.2480 23 : Upper region 3 helht (cm), density (a/cc), o of Isotopes
6000.50c 0.068
7014.50c 0.085
14000.50c 0.635
15031.50c 0.038
16032.5c 0.025
24050.60c 0.671
24052.60c 13.465
24053.60c 1.556
24054.60c 0.395
25055.50c 1.693
26054.60c 3.317
26056.60c 53.472
26057.60c 1.246
26058.60c 0.169
28058.60c 5.278
28060.60c 2.087
28061.60c 0.092
28062.60c 0.297
28064.60c 0.078
1001.50c 1.714
5010.5Cc 2.383E-03
5011.56c 1.089E-02
1016.50c 13.605
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5.08 3.4U85 23 x Upper region 4 height (cm), density g11cc), o of isotopes
6000.50c 0.069
7014.SOc 0.086
14000.Sc 0.646
15031.50c 0.039
16032.50c 0.026
24050.60c 0.683

'24052.60c 13.694
24053.60c 1.583
24054.60c 0.401
25055.50c 1.n22
26054.60c 3.373
26056.60c 54.384
26057.60c 1.267
26058.60c 0.172
28058.60c 5.368
28060.60c 2.123
28061.60c 0.093
28062.60c 0.302
28064.60c 0.079
1001.SOc 1.553
5010.50C 2.159E-03
5011.56c 9.g62E-03
8016.50c 12.325
4 : Nuber of regions dxan upper eM-fitting of assdemty containing an APBRA
14.12 1.5461 23 : Upper region I height (cm), densIty (g/cc), o of isotopes
6000.50C 0.045
7014.50c 0.056
14000.50c 0.420
15031.50c 0.025
16032.50c 0.017
24050.60c 0.444
24052.60c 8.906
24053.60c 1.029
24054.60c 0.261
25055.50c 1.120
26054.6oc 2.194
26056.60c 35.369
26057.60c 0.824
26058.60c 0.112
28058.60c 3.491
28060.60c 1.381
28061.60c 0.061
28062.60c 0.196
28064.60c 0.051 '
1001.50c 4.920
5010.50c 6.838E-03
5011.56c 3.124E-02
8016.50c 39.039
3.18 2.3424 23: Upper region 2 height (cm), density (/ce). o of isotopes
6000.50c 0.060
7014.50c 0.075
14000.50C 0.560
15031.50c 0.034
16032.50c 0.022
24050.60c 0.592
24052.60c 11.864
24053.60c 1.371
24054.60c 0.348
25055.50c 1.492
26054.60c 2.923
26056.60c 47.115
26057.60c 1.098
26058.60c 0.149
28058.60c 4.651
28060.6Cc 1.839
Z8061.60c 0.081
28062.6Nc 0.261
28064.60c 0.068
1001.50c 2.840
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5O10.S0c 3.94E-03
5011.56c 1.803E-02
8016.50c 22.s37
7.62 2.7820 23 : Upper region 3 height (cm), density (g/cc), I of isotopes
6000.Sc 0.064
7014.50c 0.080
14000.50c 0.602
15031.50c 0.036
16032.50c 0.024
24050.60c 0.637
24052.60c 12.771
24053.60c 1.476
24054.60c 0.374
25055.50c 1.606
26054.60c 3.146
26056.60c 50.718
26057.60c 1.182
26058.60c 0.160
28058.60c 5.006
28060.60c 1.980
28061.60c 0.087
28062.60c 0.281
28064.60c 0.074
1001.50c 2.202
5010.50c 3.061E-03
5011.56c 1.398E-02
E016.50c 17.475
5.08 3.4385 23 : Upper region 4 height (cm), density (glcc), o of Isotopes
6000.50c 0.069
7014.5Cc 0.086
14000.50c 0.646
15031.50c 0.039
16032.5Sc 0.026
24050.60c 0.683
24052.60c 13.694
24053.60c 1.583
24054.6Cc 0.401
25055.50c 1.722
26054.60c 3.373
26056.60c 54.384
26057.60c 1.267
26058.60c 0.172
28058.60c 5.368
28060.60c 2.123
28061.60c 0.093 *
28062:60c 0.302
28064.60c 0.079
1001.50c 1.553
5010.5c 2.159E-03
501156c 9.862E-03
8016.50c 12.325
4 : Number of regions above upper end-fitting of regular assembly
14.12 1.1764 23: Upper region I height (cm). density (g/cc), lof Isotopes
6000.50c 0.031
7014.50c 0.039
14000.50c 0.291
15031.50c 0.017
16032.50c 0.012
24050.60c 0.308
24052.60c 6.173
24053.60c 0.713
24054.60c 0.181
25055.50c 0.776
26054.60c 1.521
26056.60c 24.514
26057.60c 0.571
26058.60c 0.078
28058.60c 2.420
28060.60c 0.957
28061.60c 0.042
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28062.60c 0.136
28064.60c 0.036
tO01.50c 6.842
5010.Sc 9.S10E-03
501.S6c 4.344E-02
B016.50c 54.291
3.18 1.7494 23 s Upper region 2 height (cm), density (Vicc), * of isotopes
6000.5kc 0.050
7014.50c 0.062
14000.50c 0.468
15031 .50c 0.028
16032.50c 0.019
24050.60c 0.495
24052.60c 9.918
24053.60c 1.146
24054.60c 0.291
25055.50c 1.247
26054.60c 2.443
26056.60c 39.386
26057.60c 0.918
26058.60c 0.125
28058.60c 3.888
28060.6Cc 1.537
28061.60c 0.068
28062.60c 0.219
28064.60c 0.057
1001.50c 4.209
5010.50c 5.850E-03
5011.56c 2.672E-02
8016.50c 33.396
7.62 2.5415 23 : Upper region 3 height (cm), density CS/cc). * of isotopes
6000.5Cc 0.062
7014.50c 0.077
14000.50c 0.581
15031.50c 0.035
16032.50c 0.023
24050.60c 0.614
24052.60c 12.314
24053.60c 1.423
24054.60c 0.361
25055.50c 1.549
26054.60c 3.033
26056.60c 48.901
26057.60c 1.140
26058.60c 0.155 a .-
28058.60c- 4.827
28060.60c 1.909
26061.60c 0.084
28062.60c 0.271
28064.60c 0.071
1001.50c 2.524
5010.50c 3.S08E-03
5011.56c 1.602E-02
8016.5Cc 20.027
5.08 3.2030 23 s Upper region 4 height (cm). density ccc). 5 of isotopes
6000.50c 0.067
7014.Sc 0.084
14000.50c 0.632
15031.50c 0.038
16032.50c 0.025
24050.60c 0.669
24052.60c 13.407
24053.60c 1.549
24054.60c 0.393
25055.50c 1.686
26054.60c 3.303
26056.60c 53.241
26057.60c 1.241
26058.60c 0.168
28058.60c 5.255



-
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28060.60c 2.073
28061.60c 0.091
28062.60c 0.295
28064.60c 0.077
1001.50c 1.755
5010.5Sc 2.UOE-03
5011.56c 1.I15E-02
B016.50c 13.929
18 U Number of MCP axial active fuel nodes for aneebly design 1 (latch 1. Empty)
1 17.7300 llode nuzber and height (cm)
2 20.0025 lmlode nurber and height (cm)
3 20.0025 Node number and height (cm)
4 Z0.0025 s Node rudber and height (cm)
5 20.0025 s Node rnuber and height (cm)
6 20.0025 s Node ru.r and height (cm)
7 20.0025 s Node nurber and height (cm)
* 20.0025 s Node number and height (cm)
9 20.0025 sNode nuiber and height (cm)
10 20.0025 s Mode nurber and height (cm)
11 20.0025 : Mode rurber and height (cm)
12 20.0025 s Node number and height (cm)
13 20.0025 s Node mnumber and height (cm)
14 20.0025 s Node rnuier and height (cm)
15 20.0025 s Node nubrier and height (cm)
16 20.0025 s Node number and height (cm)
17 20.0025 Node nurber and height (cm)
18 22.3520 Nmode nurber and height (cm)
208 s Nurber of fuel rods in assenbly
1.4272 s Pin-pitch in assembly (cm)
463630.0 : Initial eass of uranium in asseibly (g)
0.4699 0.47379 0.5661 a Fuel pellet radius (cm). clad iner radius (cm), clad outer radius (cm)
19.161 11.033 s Upper and lower fuel rod plenum heights (cm)
074 0.714 i Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 a Upper and lower fuel asserbly end-fitting heights (cm)
7 N Uumber of spacer grids (excluding the lower grid)
1 8.573 383.4J6 115.698 : Spacer I, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Vo
2 3.81 321.732 68.676 s Spacer U, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Volu
3 3.51 268.153 U.676 s Spacer U, spacer height tcm). distance between top of spacer and bottom of active fuel (cm), Volu
4 3.81 214.577 8J.676 s Spacer U, spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Votu
5 3.81 160.998 88.676 s Spacer f, spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Volu
6 3.81 107.420 8B.676 s Spacer f, spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Volu
7 3.61 53.762 88.676 s spacer I, spacer height (cm). distance between top of spacer and bottom of active fuel (cm). VOluM
1 s Zirc-4 fuel rod cladding specificatlon
1.5565 22 s Fuel rod upper plenum density (9/cc), * of isotopes
6000.50c O.033 *
7014.Sc 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.366
28060.60c 1.015
28061.60c 0.045
28062.60c 0.14U
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 s Fuel rod ltoer ptenum density (glec), U of isotopes
6000.Sc 0.035
7014.50c 0.043
14000.50c 0.326
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15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.6Wc 0.087
Z8058.60c 2.709
28060.Cc 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1051 33 : Fuet asseubly upper end-fitting density Cg/cc), U of isotopes
6000.5Sc 0.065
70S4.50c 0.070
14000.50c 0.567
15031.50c 0.033
16032.50c 0.023
24050.60c 0.648
24052.60c 13.002
24053.60c 1.503
24054.60c 0.381
25055.50c 1.443
26054.60c 2.859
26056.60c 46.084
26057.60c 1.074
26058.60c 0,146
28058.60c 8.487
28060.60c 3.356
28061.60c 0.148
28062.60c 0.477
28064.60c 0.125
1001.50c 1.849
5010.50c 2.696E-03
5011.56c 1.231E-02
8016.50c 14.677
13027.50c 0.058
22000.50c 0.105
27059.5Sc 0.116
29063.60c 0.024
29065.60c 0.011
41093.50c 0.298
4200D.50c 0.355
73181.50c 0.298
40000.60c 1.680
50000.35c 0.024
2.2454 33: Fuel asseoIbly lover end-fitting density (g/cc). of Isotopes
6000.50c 0.056
7014.50c 0.058
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.551
24052.60c 11.044
24053.60c 1.276
24054.60c 0.324
25055.50c t.204
26054.60c 2.390
26056.60c 38.528
26057.60c 0.898
26058.60c 0.122
28058.60c 7.581
28060.60c 2.998
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25061.60c 0.132
28062.60c 0.426
28064.60c 0.112
l0l1.50c 3.010
5010.SOc 4.305E-03
5011.56c 1.066E-02
8016.50c 23.893
13027.50c 0.056
22000.Sc 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.586
50000.35c 0.051
3 : Inconel spacer grid material specification
0.3246 0.67310 403.067 6.032 : CT IR, OR, CT top to ltoer pad top, CT bot to lower pad bot
I : Zirc-4 CT material specification
0.56007 0.690965 393.065 3.175 s IT IR, OR, IT top to lower pad top, IT bot to lower pad bot
1 : ZIrc-4 IT material specification
18 : Number of iNP axial active fuel nodes for assenbly design 2 Mlatch 9, Erptyt
1 17.7800 :Node nurher and height (cm)
2 20.0025 :Node nuuber and height (cm)
3 20.0025 :Node number and height (cm)
4 20.0025 FNode nuaber and height (cm)
5 20.0025 INode number and height (cm)
6 20.0025 :Node nuter and height (cm)
7 20.0025 :Node nubser and height Ccm)
8 20.0025 lNode number and height (Cm)
9 20.0025 :Node nurber and height (cm)
10 20.0025 i Node number and height (cm)
11 20.0025 FNode nuiter and height (cm)
12 20.0025 :Node nutber and height (cm)
13 20.0025 :Node ilpber aid height (cm)
14 20.0025 Node numrber and height (cm)
15 20.0025 Node number and height (cm)
16 20.0025 FNode nurber and height (cm)
17 20.0025 FNode nurber and height (cm)
18 22.3520 rNode nuater and height (cm)
208: a uNber of fuel rods In assemtly
1.44272 Pin-pitch in assenbly (cm)
463630.0: Initial rass of uranium In assembty CS)
0.468122 0.47879 0.5461 : Fuel pellet radius (cm), clad Inner radius (cm), clod outer radius (cm)
19;161 11.033: Upper and lower fuel rod plenum heights (cm)
0.714 0.714 Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 Upper and lower fuel assembly end-fitting heights (cm)
7: Numer of spacer grids Coxcluding the lower grid)
1 8.573 383.486 115.695: spacer #, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vo
2 5.08 321.493 125.758 : Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
3 5.08 267.917 125.758 t Spacer I. spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Vol
4 5.08 214.338 125.758 aSpacer #* spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vat
5 5.08 160.760 125.758 :Spacer N. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
6 5.08 107.151 125.758 t Spacer #, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
7 5.08 53.605 125.758 : Spacer I. spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Volu
1: 21rc-4 fuel red cladding specification
1.5565 22 : Fuel rod upper plenum density (gicc). I of isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
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26057.60c 0.608
26058.60c 0.083
28055.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038

'8016.50c 0.071
40000.60c 57.766
50000.35c 0.U24
2.8520 22 : fuel rod lower plemn desity Wmlcc). 4 of Isotopes
6000.50c 0.035
7014.50c 0.043
i4000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.6kc 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.5Cc 0.068
40000.60c 55.509
50000.35c 0.792
3.1051 33: Fuel *ssenbly iper ed-fitting density Cotcc). o of Isotopes
6000.50c 0.065
7014.50c 0.070
14000.50c 0.567
15031.50c 0.033
16032.50c 0.023
24050.60c 0.648
24052.60c 13.002
24053.60c 1.503
24054.60c 0;381
25055.50c 1.443
26054.60c 2.859 *
Z6056.60c 46.084
26057.60c 1.074
26058.60c 0.146
28058.60c 8.487
28060.60c 3.356
28061.60c 0.148
28062.60c 0.477
28064.60c 0.125
1001.50c 1.849
5010.50c 2.696E-03
5011.56c 1.231E-02
W016.50c 14.677
13027.50c 0.058
22000.50c 0.105
27059.50c 0.116
29063.60c 0.024
Z9065.60c 0.011
41093.50c 0.298
42000.50c 0.355
73181.50c 0.298
40000.60c 1.680
5O00.35c 0.024
2.2454 33: Fuel assenbly lower erd-fitting density (ice), * of Isotopes
6000.50c 0.056
7014.50c 0.058
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14000.50c 0.476
15031.50c 0.028
16032.Sc 0.019
24050.60c 0.551
24052.60c 11.044
24053.60c 1.276
24054.6ec 0.324
25055.50c 1.204
26054.60c 2.390
26056.60c 38.28
26057.60c 0.898
26058.60c 0.122
2805B.60c 7.581
28060.60c 2.998
28061.60c 0.132
28062.60c 0.426
28064.60c 0.112
1001.50c 3.010
5010.50c 4.305E-03
5011.56c 1.966E-02
8016.50c 23.893
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.586
50000.35c 0.051
1 : kirc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 : CT IR, OR, CT tap to tower pad top, CT bot to Lower pad oet
1 : Zirc-4 CT material specification
0.56007 0.690965 393.065 3.175 : IT IN, OR, IT top to lower pad top, IT bot to Lower pad bot
1 : Zirc-4 IT material specification
18 : Kumber of NCKP exial active fuel nodes for assembly design 3 (Batch 9, CRA)
1 17.7800 Mode number and height (cm)
2 20.0025 Node number and height (cm)
3 20.0025 Node number and height (om)
4 20.0025 Node renber and height (cm)
5 20.0025 Node radber and height (cm)
6 20.0025 : Node nurber and height (cm)
7 20.0025 : Node rumber and height (cm)
8 20.0025 s Node nmber and height (cm)
9 20:0025 Node nurber and height (cm)
10 20.0025 Node ruzber and height (cm)
11 20.0025 Node nunber and height (cm)
12 20.0025 Node rstber and height (cm)
13 20.0025 Node nurber end height (cm)
14 20.0025 : Node number and height (cm)
15 20.0025 : Node number ard height (cm)
16 20.0025 s lode umtber and height (cm)
17 20.0025 s lode number and height (cm)
18 22.3520 : Node nirber and height (cm)
208 : Number of fuel reds in assembly
1.44272 : Pin-pitch in assembly (cm)
463630.0 Initial mass of uranium In asseably (g)
0.468122 0.47879 0.5461 : Fuel pellet radius (cm), clad Inner radius Ccm). clad outer radius Ccm)
19.161 11.033 : Upper and lower fuel rod plnum heights (cm)
0.714 0.714 : upper and lower fuel red end-cap heights (cm)
8.731 16.723 Upper and lower fuel assecbly end-fitting heights (cm)
7: sNumber of spacer grids (excluding the tower grid)
1 8.573 383.486 115.698 : Spacer #, spacer height (cm), distance between top of spacer and bottom oefactive fuel (cm), Ve
2 5.08 321.493 125.758 3 Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (CM). Vol
3 5.08 267.917 125.758 s Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cM). Vol
4 5.08 214.338 125.758 : Spacer *, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
5 5.08 160.760 125.758 : Spacer f, spacer height (cm), distance between top of spacer end bottom of active fuel (cm), Vol
6 5.08 107.181 125.758 : Spacer *, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
7 5.08 S3.605 25.758 Spacer U, spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Volu
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1 : 2irc-4 fuel rod cladding epecificatlon
1.556S 22 s Fuel rod per planum density (p/cc). U of isotopes
6000.SOc 0.033
7014.5Sc 0.041
14000.Sc 0.309
15031.50c 0.019
1603Z.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.5c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c C.1U
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.E520 22 : Fuel rod lower pltnum density (g/cc), of icstopes
6000.Sc 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
2060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.S5c 0.068 *
40000.60c 55.S09
SOO5O.35c 0.nZ
3.2656 33 : Fuel assenbly uper end-fftting density (t/cc), S of Isotopes
6000.50c 0.067
7014.5Cc 0.072
14000.50c 0.580
15031.50c 0.034
16032.5Cc 0.023
24050.60c 0.660
24052.60c 13.229
24053.60c 1.529
24054.60c 0.388
25055.5c 1.481
26054.60c 2.931
26056.60c 47.255
Z6057.60c 1.10l
26058.60c 0.149
28058.60c 8.409
28060.60c 3.325
28061.60c 0.146
28062.60c 0.473
28064.60c 0.124
1001.50c 1.699
5010.Sc 2.481E-03
5011.56c 1.134E-02
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6016.50k 13.48U
13027.50c 0.035
22OO.50c 0.100
27059.50c 0.111
29063.60e 0.023
29065.60c 0.010
41093.50e 0.283
42000.50c 0.337
73181.50c 0.283
40000.60c 1.598
50000.35e 0.023
2.2454 33 : Fuel assembly tower end-fittirf density Cu/cc), I of Isotopes
6000.50c 0.056
7014.5Sc 0.058
14000.50c 0.476
15031.SOc 0.028
16032.50c 0.019
24050.60c 0.551
24052.60c 11.044
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.390
26056.60c 38.528
26057.60c 0.898
26058.60c 0.122
28058.60c 7.581
28060.60c 2.998
28061.60c 0.132
28062.60c 0.426
28064.60c 0.112
1001.50c 3.010
S010.50c 4.30SE-03
5011.S6c 1.966E-02
W016.50c 23.893
13027.50c 0.056
22O00.50c 0.1CC
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.586
50000.35c 0.051 -
I 5 Zlrc-4 spacer grid materiat specification
0.63246 0.67310 403.067 6.032 : CT IR OR, CT top to lower pad top, CT bat to lower pad bot
1 s:Zlrc-4 CT material specification
0.56007 0.690965 393.06S 3.175 : IT IN, R. IT top to lower pad top, IT bot to lower pad bat
1 : Zlrc-4 IT material specification
16 : Uumber of KMO axilt active fuel nodes for assenbly design 4 (Batch 10. 2.0 wtX C4C
1 17.7800 : lode nurber and height (cm)
2 20.0025 : Uode nutber and height (em)
3 20.0025 t Node nudber and height (cm)
4 20.0025 : Mode nurber and height (cm)
5 20.0025 s Mode nuaber and height (cm)
6 20.0025 : Node nomber and height (cm)
7 20.0025 : Node urt er and height tcm)
6 20.0025 : lode nunter and height (cm)
9 20.0025 : lode numter nd height (cm)
10 20.0025 : lode eseb r and height (cm)
11 20.0025 : Mode number and height (CM)
12 20.0025 : Mode umnber and height (cu)
13 20.0025 : Mode nunber and height (cm)
14 20.0025 z Mode number and height (cm)
15 20.0025 : Node nuretr and height (cmi
16 20.0025 s Node nurter and height (cm)
1r 20.002 : lode nurber and height (cm)
18 22.3520 : lode number and height Cc.)
208 : Number of fuel rods In assetbly
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1.4272 P in-pitch In assembly (cm)
4U3630.0 : Initial msis of uraniu in assembly (g)
0.46J122 0.47879 0.5461 2 Fuel pellet radius (cm), clad inner radius (cm), clad outer radius (cm)
19.161 11.033 i Upper and Lower fuel rod plenua heights (cm)
0.714 0.714 s Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 s Upper and lower fuel assembly end-fftting heights (cm)
7 : Number of spacer grids (excluding the lower grid)
1 8.573 383.486 115.698 : Spacer s spacer height (cm). distance between top of spacer and bottom of active fuel (cm). Vo
2 5.08 321.493 125.758 i Spacer I spacer height (cm), distance between top of spaer and bottom of active fuel (cM). vol
3 5.08 267.917 125.758 : Spacer f spacer height (cm), distance betwien top of spacer and bottom of active fuel (cm), Vol
4 5.08 214.338 125.758 : Spacer f spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Vol
5 S.08 160.760 125.758 : Spacer f, spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Vol
6 5.08 107.18i 125.754 : 5pacer f. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
7 5.08 53.605 125.758 : Spacer f spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Voltu
I : Zirc-4 fuel rod cladding specification
1.5565 22 : Fuel rod upper pleranm density (g/cc), I of Isotopes
600.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
240S3.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.6Cc 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c d.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod lower plenum density (glce) 4 of Isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
t5031.50c 0.020
16032.50c 0.013
24050.60c 0.347 *
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1971 33 s Fuel assembly upper end-fittfng density (/cc), of Isotopes
6000.50c 0.066
7014.50c 0.071
14000.50c 0.573
15031.50c 0.034
16032.50c 0.023
24050.60c 0.655
24052.60c 13.128
24053.60c t.517
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24054.60c 0.385
25055.50c 1.461
260S4.60c 2.893
26056.60c 46.634
26057.60c 1.087
26058.60c 0.147
28058.60c 8.S06
2tO60.60c 3.364
25061.60c 0.148
28062.60c 0.478
28064.60c 0.125
1001.50c 1.762
5010.50c 2.S73E*03
50t1.56c 1.175E 02
8016.50c 13.981
13027.50c 0.058
22000.5c 0.104
27059.50c 0.115
29063.60c 0.024
29065.60c 0.011
41093.50c 0.295
42000.50c 0.352
73181.50c 0.295
40000.60c 1.672
50000.35c 0.024
2.2454 33 : Fuel assembly lower ndvfItting density t8/cc).* of isotopes
6000.50c 0.056
7014.50c 0.058
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.551
24052.60c 11.044
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.390
26056.60c 38.528
26057.60c 0.898
26058.60c 0.122
28055.60c 7.581
28060.60c 2.998
28061.60c 0.132
28062.60c 0.426
28064.60c 0.112 *
1001.50c 3.010
S010.50c 4.305E-03
5011.56c 1.966E-02
E016.50c 23.893
13027.50c 0.056
22000.50c 0.100
27059.5Cc 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c' 0.286
40000.60c 3.586
SOOO.35c 0.051
1 i Zirc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 : CT IR, cR, CT top to lower pad top CT bat to lower pad bot
1 : Zirc-4 CT material specification
0.56007 0.690965 393.065 3.175 s IT IR, OR. IT top to lower pad top, IT bot to lower pad bat
I : Zirc-4 IT material specificatin
18 : Nuwber of KCMP axisl active fuel nodes for assembly design 5 (Batch 5, CRA)
1 17.7800 : Node number and height (cm)
2 20.0025 : Node nimber and height (cm)
3 20.0025 : Node number and height (cm)
4 20.0025 : Node nurber and height (cm)
5 20.0025 : Node nurber and height (m)
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6 20.0025 : Node nuer rand height (cm)
7 20.0025 : Node -uuer and height (cm)
a 20.0025 a Node number and height (cm)
9 20.0025 s Node rmIer and height (cm)
10 Z0.0025 Node number and height (cm)
tl Z0.0025 : lode number and height (cm)
12 20.0025 i Node number and height (cm)
13 20.0025 s Node number and height (cm)
14 20.0025 : Node numter and height (cm)
t5 20.0025 a Node sum'er and height (cm)
16 20.0025 : Node nuiter and height (cm)
17 20.0025 s Node nauber and height (cm)
18 22.3520 : Node nurber and height (cm)
208 : Number of fuel rods in assembly
1.44272 P fin-pitch in assembly (cm)
463630.0: Initial mass of uranius in assembly (C)
0.4681U 0.47879 0.5461 : Fuel pellet radius (cm), clad Inaer radius (cm), clad outer radius (cm)
19.161 11.033 a Upper and tower fuel rod plenun heights (cm)
0.714 0.714 : Upper and lower fuel rod end-cap heights (cm)
8.731 16.73 s Upper and lower fuel esseeibly end fitting heights (cm)
7 : Humber of spacer grids (excluding the Ilser grid)
1 8.573 383.486 115.698 : Spacer N, spacer height cm). distance between top of spacer and bottom of active fuel (cm), Vo
2 3.81 321.732 88.676 Spacer I. spacer height (cm). distance between top of spacer and bottom of active fuel (cm). Volu
3 3.81 268.153 58.676 tSpacer 4, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), volu
4 3.81 214.57 U.676 s Spacer I. spacer height (Cm) distance between top of spacer and bottom of active fuel (cm). Volu
5 3.81 160.998 8.676: Spacer 4, spaccr height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
6 3.81 107.420 28.676 Spacer N. spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Volu
7 3.81 53.762 8.676 . Scer #. spacer height (cm), distance between top of spacer and bottom of active fuel (m). Volum
1 : Z1rc-4 fuel rod cladding specification
1.5565 22 : Fuel rod upper plenum density (gcc), of isotopes
6000.5Cc 0.033
7014.50C 0.041
14000.SOc 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566 *
28060.60c 1.015
28061.60c 0.045
28062.60c 0.14
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 s Fuel rod tower plenum density (glcc), 6 of isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
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28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
S0OOO.35c 0.792
3.2656 33 : Fuel asseubly upper end-fitting density (glec), I of isotopes
6000.50c 0.067
7014.50c 0.072
14000.5Sc 0.580
15031.50c 0.034
16032.50c 0.023
24050.60c 0.660
Z4052.60c 13.229
Z4053.60c t.529
24054.60c 0.388
25055.50c 1.481
26054.60c 2.931
26056.60c 47.255
26057.60c 1.101
26058.60c 0.149
28058.60c 8.409
28060.60c 3.325
28061.60c 0.146
28062.60c 0.473
28064.60c 0.124
1001.50c 1.699
5010.50c 2.481E-03
5011.56c 1.134E*02
8016.50c 13.488
13027.50c 0.055
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.010
41093.50c 0.283
42000.50c 0.337
7311.50c 0.283
40000.60C 1.598
50000.35c 0.023
2.2454 33: Fuel assembLy lower end-fitting density Cglcc). I of isotopes
600.50C 0.056
7014.5Cc 0.058
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019 C
24050:60c 0.551
24052.60c 11.044
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.390
26056.60c 38.528
26057.60c 0.898
26058.60c 0.122
28058.60c 7.581
28060.60c 2.998
25061.60c 0.132
28062.60c 0.426
28064.6oc 0.112
1001.50c 3.010
5010.50c 4.305E-03
5011.56c 1.966E-02
8016.50c 23.893
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
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73181.50c 0.286
40000.6oc 3.586
50000.35c 0.051
3 s Inconel spacer grid material specification
0.63246 0.67310 403.067 6.032 s CT IR, R, nT top to tower pad top, CT bot to Imwer pad bot
1 s Zirc-4 CT material specification
0.56007 0.690965 393.065 3.175 t IT IR, 0R, IT top to lower pad top, ST bot to lover pad bot
I : Zirc-4 IT materiel specification
18 NUumber of NCUP axial active fuel nodes for assembly design 6 (Batch 10. 1.7 wt B4C)
1 17.7800 s Node uruber and height (cm)
2 20.0025 a Node nriber and height (om)
3 20.0025 a Node number and height (cm)
4 20.0025 : Node number and height (c)
5 20.0025 : Node number and height (cm)
6 20.0025 : Node nurber nd height (cm)
7 20.0025 : Node nurber and height (cm)
0 20.0025 : Node number and height (cm)
9 20.0025 : Mode nurber and height (em)
10 20.0025 : Node number and height (cm)
11 20.0025 : Node number and height (cm)
12 20.0025 : Node number and height (cm)
13 20.0025 : Node number and height Cem)
14 20.0025 : Node number and height (cm)
t5 20.0025 : Node nuirber and height (cm)
16 20.0025 : Node number and height (cm)
17 20.005 : Node number and height (cm)
18 22.3520 : Node number and height (om)
208 : Iunber of fuel rods In assembly
1.44272 Pin-pitch In assembly (cm)
463630.0 a Initial mass of uranium In asseebly (g)

*0.468122 0.47879 0.5461 : Fuel pellet radius (cm). clad Irner radius (onm) clad outer radius (c)
19.161 11.033 : Upper and lower fuel rod plenum heights (cm)
0.714 0.714 : UWper and lower fuel rod end-cap heights (cm)
8.731 16.723 Upper and lower fuel assemirbly ena-fitting heights (cm)
7 Number of spacer grids (excluding the lower grid)
1 .573 383.486 115.695 : Spacer 9. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vo
2 5.08 321.493 125.758 : Spacer #. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), vol
3 5.08 267.917 125.758 : Spacer I, spacer height (cn), distance between top of spacer and bottom of active fuel (cn). vol
4 5.08 214.338 125.758 a Spacer 6, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Vol
5 5.08 160.760 125.758 : Spacer #, spacer height (cm), distance between top of spacer and bottom of active fuel (co). Vol
6 5.08 107.181 125.758 : Spacer f, spacer height (om), distance between top of spacer and bottom of active fuel (cm), Vol
7 5.08 53.605 125.758 : Spacer t, spacer height (em), distance between top of spacer and bottom of active fuel (cm), Volu
I : Zirc-4 fuel rod cladding specification
1.5565 22 : Fuel rod uWper plenum density (glcc), U of isotopes
6000.50c 0.033 *
7014.5Cc 0.041
14000.SOc 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
25062.60c 0.144
28064.60c 0.038
8016.Sc 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 Fuel rod lower plenum density (glcc), o of isotopes
6000.5Cc 0.035
7014.50c 0.043
14000.Sc 0.326
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15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.6kC 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1971 33 : Fuel asseiibly ier ed-fftting demity (g/cc), I of isotopes
6000.5Dc 0.066
7014.5Cc 0.071
14000.50c 0.573
15031.50c 0.034
16032.50c 0.023
24050.60c 0.655
24052.60c 13.128
24053.60c 1.517
24054.60c 0.385
25055.50c 1.461
26054.60c 2.893
26056.60c 46.634
26057.60c 1.087
26058.60c 0.147
2805e.60c 8.506
28060.60c 3.364
28061.60c 0.148
28062.6Dc 0.478
28D64.60c 0.125
1001.50c 1.762
5010.50c 2.573E-03
5011.56c 1.175E-02
8016.Sc 13.981
13027.5Cc 0.058
22000.50c 0.104 *
27059.50c 0.115
29063.60c 0.024
29065.60c 0.011
41093.50c 0.295
42000.50c 0.352
73181.50c 0.295
40000.60c 1.672
50000.35c 0.024
2.2454 33 i fuel assefblty lower e-fitting density (g/cc), f of Isotopes
6000.5Cc 0.056
7014.5Cc 0.058
14000.50c 0.476
15031.50c 0.021
16032.50c 0.019
24050.60c 0.551
24052.60c 11.044
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.390
26056.60c 38.528
26057.60c 0.898
26058.60c 0.122
28058.60c 7.581
28060.60c 2.998
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28061.6k 0.132
28062.60c 0.426
2W6.60c 0.112
1001.Sc 3.010
5010.50c 4.305E-03
5011.56c 1.966E 02
5016.50c 23.893
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
L1093.50c 0.286
42000.50c 0.340
73181.50c 0.2t6
40000.6Cc 3.586
50000.35c 0.051
I : Zirc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 : CT IR, OR, CT top to lower pad top. CT bot to lower pad bot
1 : ZIrc-4 CT material specification
0.56007 0.690965 393.065 3.175 : IT I1, OR, IT top to lower pad top, IT bot to lower pad bot
1 : Z2rc-4 IT material specification
15 : Number of ICIP xital active fuel nodes for assembly design 7 (Batch 9. CRA)
1 17.7800 : Node nrwr and height (cm')
2 20.0025 : Mode rmrbr and height (cm)
3 20.0025 : Nlode nw'ber nd height (cm)
4 20.0025 : Node nurimber and height cmn)
5 20.0025 : Node nurber ad height (cm)
6 20.0025 : Node number and height (cm)
7 20.0025: Node number and height (cm)
8 20.0025 : ode numrber and height (cm)
9 20.0025 : Node mnber and height (cm)
10 20.0025 : Node nurber and height (cm)
11 20.0025 : Mode nurber and height cmn)
12 20.0025 : Mode nirber and height con)
13 20.0025: Mode number and height (om)
14 20.0025: Mode rurber and height (cm)
15 20.0025 : Node number end height (cn)
16 20.0025 llode nuiber and height (cn)
17 20.0025 U Node muber and height (co)
18 22.3520 s Node nurber and height (cm)
208 : Munber of fuel rods In asemby
1.272: Pin-pitch In issesooly (cm)
463630.0 s Initial mass of uranium In assembly CQ)
0.4681ZZ 0.47879 6.5461 : Fuel pellet radius Cco), clad innier radius Ccm). clad outer radius (cm)
19.161 11.033 : Upper and lower fuel rod plenum heights (cn)
0.714 0.714: Upper and lower fuel rod end-cap heights (cn)
8.731 16.723 Upper and lower fuel assembly end-fittfng heights (cm)
7: luimber of spacer grids Cexcluding the lower grid)
1 8.573 383.486 115.698: Spacer f, spacer height (cn). distance between top of spacer and bottom of active fuel Cc.), vo
2 5.08 321.493 125.758: pcer . spaear height (cm). distance between top of spacer and bottom of active fuel (cn), Vol
3 S.08 267.917 125.758: Spacer f. spacer height (on), distance between top of spacer and bottom of active fuel (cm), Volt
4 5.08 214.338 125.758: Spacer f, spcer height (cn), distance between top of spacer and bottom of active fuel con), Vol
5 5.08 160.760 125.758 g Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel Con). Vol
6 5.08 107.181 125.758 i Spacer W. spacer height cm), distance between top of spacer and bottom of active fuel ctn), Vol
7 5.08 53.605 125.758 : Spacer f spacer height Cc.), distance between top of spacer and bottom of active fuel (cm), Volu
1: ZIrc-4 fuel rod cladding specification
1.5565 22: Fuel rod upper plenum density Cs/cc), I of Isotopes
6000.50c 0.033
7014.50C 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
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26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
Z062.6c 0.144
z8064.60c 0.038
8016.SOc 0.071
40000.60c 57.766
50000.35c 0.624
2.5520 22 : Fuel rod lower plem. density Cglcc). i of isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061 .60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.2656 33 i Fuel assembly uqper end-fitting density (CUcc)D of Isotopes
6000.50c 0.067
7014.Sc 0.072
14000.5Cc 0.580
15031.50c 0.034
16032.SOc 0.023
24050.60c 0.660
24052.60c 13.229
24053.60c 1.529
24054.60c 0.388
25055.50c 1.481
26054.60c 2.931 .
26056.60c 47.255
26057.60c 1.101
26058.60c 0.149
28058.60c 8.409
28060.60c 3.325
28061.60c 0.146
28062.60c 0.473
28064.60c 0.124
1001.5c 1.699
5010.5c 2.481E-03
5011.56c 1.134E-02
8016.50c 13.488
13027.50c 0.055
22000.50c 0.100
27059.50c 0.111
2906360c 0.023
29065.60c 0.010
41093.50c 0.283
42000.50c 0.337
7318l.50c 0.283
40000.60c 1.598
50000.35c 0.023
2.2454 33z hFuel assubity lower end-fitting density cglcc), of otopes
6000.50c 0.056
7014.Sc 0.058
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14000.50C 0.476
15031.50c 0.028
16032.50c 0.019
24050.60C 0.551
24052.60c 11.044
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.390
26056.60c 38.528
26057.60C 0.e98
26058.60c 0.122
28058.60C 7.581
28060.60c 2.998
28061.60c 0.132
28062.60c 0.426
28064.60c 0.112
1001.50c 3.010
5010.50c 4.305E-03
S011.56c 1.966E-02
8016.50c 23.893
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29063.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.586
50000.35c 0.051
1 3 Zirc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 s CT IRI OR. CT top to lower pad top, CT bot to lower pad bot

I : 21rc-4 CT material specification
0.56007 0.690965 393.065 3.175 : IT IR, OR. IT top to lower pad top. IT bot to lower pad bot
I: Zirc-4 IT material specification
18 : Nwumber of *CUP axial active fuel nodes for assembly design 8 (Batch 8. Empty)
1 17.7B00 : Node ,umber and height (Cc)
2 20.0025: INode rnuber and height (cm)
3 20.0025: lNode rumber and height (cm)
4 20.0025 Node number and height (cm)
5 20.0025 Node rwbcr and height (cm)
6 20.0025: lNode rnuber and height (cm)
7 20.0025: Node nurter ard height (cm)
8 20.0025: Nodetn uber ad height (cm)
9 20.0025: lNode nurber and height (cm)
10 20.0025: lNode nrber d height (cm)
11 20.0025 :Node number ard height (cm)
12 20.0025: lNode rumber arnd height (cm)
13 20.0025 lNode number and height (cm)
14 20.0025 s Node number and height (cm)
15 20.0025: N:ode rnrber ard height (cm)
16 20.0025: NMode rnuber and height (cm)
17 20.0025 lNode rurber and height Ccm)
18 22.3520 lNode nutber and height (cm)
208 : Nuiber of fuel rods In asseirbly
1.4272 Pin-pitch in assenbly (cm)
463630.0 s Initial mass of uranium In assembly CB)
0463122 0.47879 0.5.61 : Fuel pellet radius Ccm). clad Inner radius (cM). clad outer radius ccm)
19.161 11.033 : Upper and lower fuel rod plenum heights (cm)
0.714 0.714 : Upper and lower fuel rod end-cap heights Ccm)
8.731 16.723 : Upper and lower fuel assuebly end-fitting heights (cm)
7 : NuMber of spacer grids (excluding the lower grid)
1 8.573 383.486 115.698 : Spacer U. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vo
2 3.81 321.732 t8 676 s Spacer f spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
3 3.81 268.153 t88676 a Spacer #* spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
4 3.8t 214.577 6.676 s Spacer f spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
5 3.81 160.998 88.676 : Spacer t. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
6 3.t1 107.420 E8.676 : spacer U spacer height (cm), distance between top of spacer nd bottom of active fuel (cm), Volu
7 3.81 53.762 88.676 s Spacer * spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Voltu
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1 * Zire-4 fuel rod cladding specification
1.5565 22 : Fuel rod per plen densIty o/cc). * of leotopcs
6000.Sc 0.033
7014.5Cc 0.041
14000.5Cc 0.309
15031.50c 0.019
t6032.SOc 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.6fc 26.105
26057.60c 0.608
26058.60c 0.083
2B058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.5Sc 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod lower plenum density (Q/). I of isotopes
6000.5Cc 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c O.B04
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.6Cc 2.709
25060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1051 33 Fuel assesrbly uper end-fitting density Cg/cc, I of Isotopes
6000.5Cc 0.06S
7014.50c 0.070
14000.50c 0.567
15031.50c 0.033
16032.50c 0.023
24050.60c 0.648
24052.60c 13.002
24053.60c 1.503
24054.60c 0.381
25055.50c 1.443
-26054.60c 2.859
26056.60c 46.084
26057.60c 1.074
26058.60c 0.146
28058.60c 8.487
28060.60c 3.356
28061.6Cc 0.148
28062.60c 0.477
2S064.60c 0.125
1001.50c 1.849
5010.50c 2.696E-03
5011.56c 1.231E-02
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W016.50c 14.677
13027.50c 0.05t
22000.50c 0.105
27059.Sc 0.116
29063.60c 0.024
29065.60c 0.011
41093.50c 0.298
L2000.50c 0.355
73181.50c 0.298
40000.60c 1.680
50000.35c 0.024
2.2454 33 : Fuel assembly lower end-fitting density Cglcc). Uof isotopes
6000.50c 0.056
7014.50c 0.058
14000.50c 0.476
15031.Sc 0.028
16032.Sc 0.019
24050.60c 0.551
24052.60c 11.044
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.390
26056.60c 38.528
26057.60c 0.898
26058.60c 0.122
28058.60c 7.581
28060.60c 2.998

.28061.60c 0.132
28062.60c 0.426
28064.60c 0.112
1001.50c 3.010
5010.50c 4.305E-03
5011.56c 1.966E-02
8016.50c 23.893
13027.Sc 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.586
50000.35c 0.051 *
3 : Inconel spacer grid material specification
0.63246 0.67310 4C3.067 6.032 : CT IR. OR, CT top to lower pad top, nT bot to lower pad bot
1 ZIrc-4 CT material specification
0.56007 0.690965 393.065 3.175 ; IT IR, OR, IT top to lower pad top, IT bot to lower pad tot
1 Zirc-4 IT material specificztion
18 :umber of MCUP axial active fuel nodes for assembly design 9 (latch 9, CRA)
1 17.7800 : Mode number and height (cm)
2 20.0025 : lode nrmber and height (cm)
3 20.0025 i Node number and height (cm)
4 20.0025 z lode r nuber and height (cm)
5 20.0025 : lode numiber and height (cm)
6 20.0C25 : aode rurber and height (cm)
7 20.0025 : lode rtuber and height (cm)
5 20.0025 : lode nurber and height (cm)
9 20.0025 : lode number and height Cem)
10 20.0025 lode number and height Ccm)
11 20.0025 lode number and height Cc.)
12 20.0025 lode nurber and height (cm)
13 20.0025 i lode -ner and height (cm)
14 20.0025 : Node number and height (cm)
15 20.0025 s Node umuber and height (cm)
16 20.0025 : lode number and height (cm)
17 20.0025 t lode number and height (cm)
18 Z2.3520 s lode number and height (cm)
208 s lutber of fuel rods In asseibly
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.44Zn I Pin-pitch in asseebly (cm)
463630.0 : Initial mass of uranius In assembtly C)
0.46U122 0.47279 0.5461 s Fuel pellet radius (cm), eled Inner radius (cm), clad euter radius (cm)
19.161 11.033 t Upper and liwer fuel rod plenum heights (cm)
0.714 0.714 s Upper and tow er fuel rod end-cap heights (cm)
8.731 16.723 s Upper and tlwer fuel assembly end-fitting heights (cm)
7 N uiber of spacer gridsaCaxtudIng the le wer grid)
1 8.573 383.486 115.698 s Spacer *. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Ve
2 5.08 321.493 125.758 a Spacer s spacer height (cm) distance between tip of spacer and bottom of active fuel (cm), Vol
3 5.08 167.917 125.758 s Spacer t spacer height (cm), distance between top if spacer and bottom of active fuel (cm) Vol
4 5.08 214.338 125.758 Spacer f, spacer height (cm). distance between top if spacer and bottom of active fuel (C) Vol
5 5.08 160.760 125.758 s Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cn), Vol
6 5.08 107.181 125.758: Spacer f. spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Vol
7 5.08 53.605 125.758: Spacer f, spacer height (cm), distance between top of Spacer and bottom of active fuel (cm), Volu
I : Zlrc-4 fuel rod cladding specification
1.5565 22: Fuel rod upper plenum density (Cgcc), of Isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.S95
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
2805S.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.03S
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
Z.8520 22 : Fuel rod lower plenum density (g/cc). I of isotopes
6000.5Cc 0.035
7014.50c 0.043
14000.SOc 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347 *
24052.60c 6.959
24053.6Cc 0.804
24054.60c 0.20
25055.5Cc 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.2656 33 a Fuel asseably upper end-fitting density (g/cc), f of Isotopes
6000.5Cc 0.067
7014.50c 0.072
14000.50c 0.580
15031.5Cc 0.034
16032.50c 0.023
24050.60c 0.660
24052.60c 13.229
24053.60c 1.529
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24054.60C 0.3
25055.5SC 1.481
26054.60c 2.931
26056.60C 47.255
26057.60c 1.101
26058.6Cc 0.149
28058.60C 8.409
28060.60c 3.325
28061.60c 0.146
28062.60c 0.473
28064.60c 0.124
1IW1.50c 1.699
5010,SOc 2.481E-03
5011.56c 1.WE-02
8016.50c 13.4U8
13027.50c 0.055
22000.50C 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.010
41093.50c 0.283
42000.50c 0.337
73181.50c 0.283
40000.60c 1.598
50000.35c 0.023
2.2454 33 : Fuel assenbly lower end-fitting density (g/ccO, of isotopes
6000.50c 0.056
7014.50c 0.058
14000.5Cc 0.476
15031.50c 0.028
16032.50e 0.019
24050.60e 0.551
24052.60c 11.044
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.390
26056.60c 38.528
26057.60c 0.898
26058.60c 0.122
25058.60c 7.581
28060.60c 2.998
28061.60c 0.132
28062.60c 0.426
28064.60c 0.112 *
1001.50c 3.010
5010.50e 4.305E-03
5011.56c 1.966E-02
8016.50c 23.893
13027.506 0.056
22000.50e 0.100
27059.50e 0.112
29063.60c 0.023
29065.60c 0.011
41093.SOc 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.586
50000.35c 0.051
I s Zlrc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 : CT IR, OR, CT top to lower pad top. CT bot to lower pad bet
1 t Zirc4 CT material specification
0.56007 0.690965 393.065 3.175: IT IR, OR. IT top to lower pad top, IT bot to lower pad bot
1 : Zirc-4 IT material specification
18 : Number of PCOP axial active fuel nodes for assembly design 10 (latch 1, Eapty)
1 17.7B00 : Node imeer and height (cm)
2 20.0025: lode muaber and height (cm)
3 20.0025 s Node nuaber and height (cm)
4 20.0025 : Rode number and height (cm)
5 20.0025 : lode nmber and height (cm)
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6 2M.00Z5 s Uode muber and height (cm)
7 20.005 s hode nurber and height (cm)
6 20.0025 s hode nueber and height (cm)
9 20.0025 t lode rnuer and height (cm)
10 20.0025 s lode nuober and height (cm)
1I 20.0025 i ode mnber and height (cm)

12 20.0025 s Node mnber and height (cm)
13 20.0025 :Node maiber and height (cm)
14 20.0025 s Node nurber end height (cm)
15 20.tU25 : lode number and height (cm)
16 20.0025 s ode number end height (cm)
17 20.0025 s Node muber and height cm)
18 22.3520 : Node nurber end height (cm)
208 : Laber of fuel rods In assembly
.271 2 s Pin-pitch In asseobly (cm)

463530.0 : Initial mass of uranium In assembtly g)
0.468122 0.47379 0.5461 : Fuel pellet radius cm), clad inner radius (cm). clad outer radius (cm)
19.161 11.033 s Upper end lower fuel rod plenum heights (cm)
0.714 0.714 : Upper and lower fuel rod endcap heights (cm)
6.731 16.723 z Upper and lower fuel asseitly end-fitting heights (cm)
7s Number of spacer grids (excluding the lower grid)
1 8.573 383.486 115.691 s Spacer t. spacer height cm). distance between top of spacer and bottom of active fuel cm), Vo
2 5.08 321.493 125.758 s Spceer if. spacer height (Cm), distance between top of spacer and bottom of active fuel (Cm), Vol
3 5.08 267.917 125.758 s Spacer t. spacer height cm), distance between top of spacer and bottom of active fuel cm), Vot
4 5.08 214.338 125.7SS s Spacer I. spacer height (cm). distance between top of spacer end bottom of active fuel (c), Vol
5 5.08 160.760 125.758 : Spacer U spacer height Cem) distance between top of spacer and bottom of active fuel (cm). Vol
6 5.08 107.181 125.758 s Spacer U spacer height (cm) distance between top of spacer and bottom of active fuel (cm). Vol
7 5.08 53.605 125.7S8 : Spacer t, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). VoLu
1 s Zlrc-4 fuel rod cladding specification
1.5565 22 : Fuel rod upper plerum density tgcc), of Isotopes
6000.50c 0.033
7014.50C 0.041
14000.50C 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.6Cc 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
2B058.60c 2.566 *
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod lower plenum density Cg/cc). g of Isotopes
6000.Sc 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
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28K62.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
S0000.35c 0.792
3.1051 33 i Fuel asseily pper erdfittfng density Co/cc), of Isotopes
6000.50c 0.063
7014.Sc 0.070
14000.50c 0.567
15031.50c 0.033
16032.50c 0.023
24050.60c 0.645
24052.60c 13.002
24053.60c 1.503
24054.60c 0.381
25055.50c 1.443
26054.60c 2.859
26056.60c 46.084
26057.60c 1.074
26058.60c 0.146
25058.60c 8.487
28060.60c 3.356
28061.60c 0.148
28062.60c 0.477
28a64.60c 0.125
10O1.50c 1.849
5010.50c 2.696E-03
5011.56c 1.231E-02
8016.50c 14.677
13027.50c 0.058
22000.50c 0.105
27059.50c 0.116
29063.60c 0.024
29065.60c 0.011
41093.50c 0.298
42000.50c 0.355
73181.50c 0.298
40000.60c 1.680
50000.35c 0.024
2.2454 33 : Fuel assenbly tower end-fitting density (C/cc), U of isotopes
6000.50c 0.056
7014.50c 0.058
14000.50c 0.476
15031.50c 0.028
16032;50c 0.019 '

24050.60c 0.551
24052.60c 11.044
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.390
26056.60c 38.525
26057.60c 0.898
26058.60c 0.122
28058.60c 7.581
28060.60c 2.998
28061.60c 0.132
28062.60c 0.426
28064.60c 0.112
1001.50c 3.010
5010.50c 4.305E-03
5011.56c 1.966E-02
e016.50c 23.893
13027.Sc 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.Sc 0.286
42000.50c 0.340



Aug 28 18:03 1997 File Name: inp25b.txt BBIAOOOOO-01717-0200-00048 REV 00 ATTACHMENT IV - Page 32

73181.soc 0.286
40000.60c 3.586
50004.35c 0.051
I s Zirc-4 spacer grid eeterial specification
0.63246 0.67310 403.t67 6.032 s CT 1i. OP. CT top to lower pad tp, eT bot to lower pad bat
1 s Zrc-4 CT material specification
e.56007 0.69096S 393.065 3.175 s IT IR. OR. IT top to tower pad top, IT bot to lower pad bat
I : Zirc-4 IT material specification
la s Number of ECNP axilt active fuel nodes for assembly design 11 (latch 5, CRA)
1 17.7800 : Node riuier and height (cm)
2 20.0025 s Node number and height (cm)
3 20.0025 : Node number and height (cm)
4 20.0025 : Node number and height (cm)
5 20.0025 : Mode number and height (cm)
6 20.0025 s Node nurber and height (cm)
7 20.0025 s Node number and height (cm)
8 20.0025 s Node number and height (cm)
9 20.0025 : Node number and height (cm)
10 Z0.0025 : Node number and height (cm)
11 20.0025 Node ruirer and height (cm)
12 20.0025 : Node number and height (cm)
13 20.0025 : Node nulber and height (cm)
14 20.0025 s Node nurber and height (cm)
15 20.0025 s Node to' er and height (cm)
16 20.0025 s Node nuirer and height (cm)
17 20.0025 s Node number and height (cm)
13 22.3520 s Mode nuiter and height (cm)
20J: liNt er of fuel rods in asseebly
1.4272 Pin-pitch In assembly (cm)
463630.0 Initial mass of uraniua In assembly (g)
0.468122 0.47879 0.5461 : Fuel pellet radius (cm). clad Inner radius (cm), clad outer radius (cm)
19.161 11.033 : Upper and lover fuel red plenun heights (Cc)
0.714 0.714 t ipper and lower fuel rod end-cap heights (cm)
8.731 16.73 s Upper and lower fuel assembly end-fitting heights (cor)
7 : Number of spacer grids (excluding the lower grid)
I .57n 383.4U6 115.698 s Spacer 4, spacer height (cm), distance between top of spacer a bottom of active fuel (cm), Ve
2 3.81 321.2 88.676 s Spacer s spacer height (cm), distance between top of spacer and bottom of active fuel tco), Volu
3 3.11 268.153 U.676 s spacer I spacer height (cm), distance between top of spacer and bottcus of active fuel Cco), Volu
* 3.h1 214.577 8.676: Spacer pacer height (cm), distance between top of spacer and bottom of active fuet (cm), Volu
5 3.81 160.998 U.676 s Spacer , spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
6 3.31 107.420 U.676 9Spacer f spacer height (em), distance between top of spacer and botto, of active fuel (cm). Volu
7 3.81 53.762 88.676 : Spacer , spacer height (cm). distance between top of pacer and bottom of active fuel (cm), Volt.
I : Zirc-4 fuel rod cladding specification
1.5565 22 : Fuel rod upper plenum density (lcc), o of isotopes
6000.50c 0.033 3
7014.50c 0.041
1400D.5Sc 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.5c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26055.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
25062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.024
2.8520 22 s Fuel rod lower plais. density tg/cc). 4 of isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
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15031.50c 0.020
16032.5Dc 0.013
24p50.60c 0.347
24052.60c 6.959
24053.60c 0.04
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
2Z061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.2656 33: Fuel ssorbly upper md-fittino density (/cc), * of isotopes
6000.50c 0.067
7014.50c 0.072
14000.50c 0.580
15031.50c 0.034
16032.50c 0.023
24050.60c 0.660
24052.60c 13.229
24053.60c 1.529
24054.60c 0.388
25055.50c 1.481
26054.60c 2.931
26056.60c 47.255
26057.60c 1.101
26058.60c 0.149
28058.60c 8.409
28060.60c 3.325
28061.60c 0.146
28062.60c 0.473
28064.60c 0.124
1001.50c 1.699
5010.50c 2.481E-03
5011.56c 1.134E-02
8016.50c 13.488
13027.50c 0.055
22000.5Cc 0.100 *
27059.50c 0.111
29063.60c 0.023
29065.60c 0.010
41093.50c 0.283
42000.50c 0.337
7381i.50c 0.283
40000.60c 1.598
50000.35c 0.023
2.2454 33 : Fuel assebtly ltoer end-fitting density (g/cc). f of isotopes
6000.50c 0.056
7014.5Cc 0.058
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.551
24052.60c 11.044
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.390
26056.60c 38.528
26057.60c 0.898
26058.60c 0.122
28058.60c 7.581
28060.60c 2.998
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28061.60c 0.132
28062.60c 0.426
2864.60c 0.112
1001.SOc 3.010
S010.50c 4.305E-03
SOll.S6c 1.966E-02
$016.SOc 23.893
13027.SOc 0.056
22000.5Sc 0.100
27059.50c 0.112
29063.60c 0.023
29C65.60c 0.011
41093.50c 0.286
4Z000.50c 0.340
73181 .Sc 0.286
40000.60c 3.586
50000.35c 0.051
3 : Inconel spacer grid material specification
0.63Z46 0.67310 403.067 6.032 : CT IR OR, CT top to lower pad top. CT bot to lower pad bot
1 Z Irc-4 CT material specification
0.56007 0.690965 393.065 3.175 : IT it, OR IT top to lower pad top. IT bot to tower pad bot
I : Zirc-4 IT material specification
18 : Number of CUP axial active fuel nodes for asserbly design 12 (Batch 9, APSIA)
1 17.7800 : Node nIuer and height (cm)
2 20.0025 : Node number and height (cm)
3 20.0025 : Node nunber and height (cm)
4 20.0025 : Node number and height (cm)
5 20.0025 : Node number and height (cm)
6 20.0025 : Node nutber and height (cm)
7 20.0025 : Node nurber and height (cm)
6 20.0025 : Node numer and height (cm)
9 20.0025 : Node number and height (cm)
10 20.0025 : Node number and height (cm)'
II 20.0025 * Node number and height (cm)
12 20.0025 : Node nimber and height (cm)
13 20.0025 s Node number and height (cm)
14 20.0025 : Node nurber and height (cm)
15 20.0025 s Node number and height (cm)
16 20.0025 s Node nutmber and height (cm)
17 200l025 : Node nuater and height (cm)
18 22.3S20 : Node nurber and height (cm)
208: Nlumber of fuel rods in asuumbly
1.4272 Pin-pitch in assembly (cm)
463630.0 Initial mass of uranium In assembly CS)
0.468122 0.47879 0.5461 : Fuel pellet radius (cm), clad inrer radius (cm). clad outer radius (cm)
19.161 11.033 Upper and lower fuel rod plenum heights (cm)
0.714 0.714 Upper and lover fuel red end-cap heights (cm)
8.731 16.723 aUpper and lower fuel asseubly end-fitting heights Cc.)
7 s lurber of spacer grids Cexcltuding the lower grid)
1 8.573 383.486 M5.98 s Spacer # spacer height (cm). distance between top of pacer end bottem of active fuel (cm), Vo
2 5.08 321.493 125.M8 s Spacer f. spacer height Ccm). distance between top of spacer and bottom of active fuel Ccm), Vol
3 5.08 267.917 I25.7i8 s Spacer U spacer height (cm), distance between top of spacer and bottom of active fuet (cm), Vot
4 5.08 214.338 125.758 s Spacer t pacer height Ccm), distance between top of spacer and bottom of active fuel (cm), Vol
5 5.08 160.760 125.7S8 Spacer U spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
6 5.08 107.181 125.758 s Sper s spacer height (cm), distance between top of scer and bottom of active fuel (cm). Vol
7 5.08 53.605 125.758 s Scer f, spacer height (cm). distance between top of spacer and bottom of active fuel tcm). Volu
1: Zfrc-4 fuel rod cladding specification
1.5565 22 s Fuel rod upper plenun density (g/cc), of isotopes
6000.50c 0.033
7014.SOc 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
Z4053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
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26057.60c 0.608
26058.6Cc 0.063
28058.60c 2.566
23060.6Cc 1.015
28061.60c 0.045
28062.60c 0.144
2B064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.B520 22 : Fuel rod lower ptemin density cg/cc), of isotopes
6000.5Sc 0.035
7014nSOc 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.2507 33 : Fuel ossably 4per end-fitting density (glec), t of isotopes
6000.3Cc 0.066
7014.50c 0.072
14000.50c 0.57B
15031.50c 0.034
16032.50c 0.023
24050.60c 0.659
24052.60c 13.208
24053.60c 1.526
24054.60c 0.387
25055.50c 1.478
26054.60c 2.925
26056.60c 47.151
26057.60c 1.099
2605B.60c 0.149
28058.60c 8.416
28060.60c 3.328
28061.60c 0.147
28062.60c 0.473
28064.60c 0.124
1001.5Cc 1.713
5010.50c 2.SOIE-03
5011.56c 1.142E-02
B016.5c 13.594
13027.50c 0.056
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.011
41093.50c 0.285
42000.SOc 0.339
73181.50c 0.285
40000.60c 1.605
50000.35c 0.023
2.2454 33 : Fuel assemtbly ltoer end-fitting density (g/cc), f of isotopes
6000.50c 0.056
7014.50c 0.058
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14000.SOc 0.476
15031.Sc 0.028
16032.50c 0.019
24050.60c 0.551
24052.6ft 11.044
24053.60c 1.276
24054.60c 0.324
}5055.50c 1.204
26054.60c 2.390
26056.60c 38.528
26057.60c 0.898
26058.6Cc 0.122
28058.60c 7.581
28060.60c 2.99-
28061.60c 0.132
28062.60c 0.426
28O64.60c 0.112
1001.Sc 3.010
5O10 Sc 4.305E-03
5011.56c 1.966E-02
8016.50c 23.893
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.586
50000.35c 0.051
I : Z1rc-4 spacer grid material specficfetion
0.63246 0.67310 403.067 6.032 CT I, OR, CT top to lower pad top. ST bot to lower pad bot
1 : Zirc-4 CT material specification
0.56007 0.690965 393.065 3.175 : IT IR, OR. IT top to lower pad top, IT bot to lower pad bot
1 s Zirc-4 IT material specification
18 z Number of ICNP axial active fuel hodes for assembly design 13 (latch 8, CRA)
1 17.7BOO : Node number and height (cm)
2 20.0025 : Node nurber and height (cm)
3 20.0025 : Mode number and height (cm)
4 20.0025 : Node nurber and height Cc.)
5 20.0025 :ode nimber and height (cm)
6 20.0025 t lode nurter and height (cm)
7 20.0025 : Node nr -er and height (cm)
J 20.0025 a Node "Auber and heIght (cm)
9 20.0025 s Node naster and height (cm)
10 20.0025 : Node rumber and height (cm)
11 20.0025 s Node maer and height (cm)
12 20.0025 aNode nuimer and height (cm)
13 20.0025 INode ruAber and height (cm)
14 20.0025 i Node rurber end height (Cn)
15 20.0025 lNode nurber and height (cm)
16 20.0025 Node number and height (cm)
17 20.0025 Node number and height (cm)
18 22.3520 lNode nusber and height (cm)
208 : Number of fuel rods In assembly
1.44m: Pin-pitch In assembrly (cm)
466O.0 s Initial mass of uraniwu In assembly (g)
0.i68122 0.47879 0.5461 s Fuel pealet radius (cm), clad Inner radius (cm), clad outer radius (cm)
19.161 11.033 t Upper and lower fuel rod plenum heights (cm)
0.714 0.714 s Upper and lower fuel rod end-cap heights (cm)

.73 16 .723 : Upper and lower fuel asserbly end-fitting heights (cm)
7: Number of spacer grids (excluding the lower grid)
1 C.573 383.486 115.698 s Spacer #, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vo
2 3.81 321.732 U.676 s pcer i. spacer height (cm), distance between top of spacer and bottrn of active fuel (c), VolW
3 3.81 268.153 88U676 a fpacer i, spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Volu
4 3.61 214.S77 W8.676 : Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
5 3.81 160.99 88.676 : Spacer if spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vltu
6 3.81 107.420 88.676 s spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (em), Volu
7 3.81 53.762 88.676 a Spacer , spacer height Ccm), distance between top of spacer and bottom of active fuel cm), Volun
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1 Z Zirc-4 fuel rod cloading specification
1.5565 22 s Fuel rod uper plnm density (tgec). of isotopes
6000.50c 0.033
7014.SOc 0.041
14000.5c 0.5W9
t5031.50c 0.019
16032.5Sc 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60e 0.08S
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod lower plenum density Co/ee), I of Isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c O.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50e 0.068 *
40000.60c S5.509
50000.35c 0.792
3.2656 33 : Fuel asseibly upper end-ffttfng density (9/cc). of Isotopes
6000.50c 0.067
7014.50c 0.072
14000.50c 0.580
15031.50c 0.034
16032.50c 0.023
24050.60c 0.660
24052.60c 13.229
24053.60c 1.529
24054.60c 0.388
25055.50c 1.481
26054.60c 2.931
26056.60c 47.255
26057.60c 1.101
26058.60c 0.149
28058.60c 8.409
28060.60c 3.325
28061.60c 0.146
2062.60c 0.473
28064.60c 0.124
1001.50c 1.699
5010.S0e 2.481E-03
S011.S6c 1.134E-02
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B016.50c 13.4U8
13027.5c 0.055
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.010
41093.S0c 0.283
42000.50c 0.337
73181.50c 0.283
40000.60c 1.598
50000.35c 0.023
2.2454 33 : Fuel asserbly lower end-fitting density (9/cc), f of isotopes
6000.50c 0.056
7014.50c 0.058
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.551
24052.60c 11.044
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.390
26056.60c 38.528
26057.60c 0.898
2605B.60c 0.122
28058.60c 7.581
28060.60c 2.998
2061.60c 0.132
28062.60c 0.426
28064.60c 0.112
1001.50c 3.010
5010.50c 4.305E-03
5011.56c 1.966E-02
8016.50c 23.893
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
400DW.60c 3.586
50000.35c 0.051 *
3 : Inconel spacer grid material specification
0.63246 0.67310 403.067 6.032 : CT IR ORM CT top to tower pad top, CT bot to lower pad bot
1 : Zirc-4 CT material specification
0.56C00 0.690965 393.065 3.175 s IT IR, OR, IT top to lower pad top. IT bot to lower pad bot
1 Zirc-4 IT materiat specification
18 : Number of ICIP axeal active fuel nodes for asembtly design 14 (Batch 7Ai Elpty)
1 17.78CC : lode nunber and height (cm)
2 20.0025 Node number and height tcd)
3 20.0025 N Node nueber and height (cm)
4 20.0025 N lode runter and height (cm)
5 20.0025 : Node ruber nd height (cm)
6 20.0025 : Node number and height (cm)
7 20.0025 Node nutmber and height (cm)
8 20.0025 N Node number and height (cm)
9 20.0025 : Node nutber and height (cm)
10 20.0025 : Node number and height (cm)
11 Z0.0025 : Rode number nd height (cm)
12 20.0025 : Node number end height Ccm)
13 20.0025 : Node number and height (cm)
14 20.0025 : Node nutber and height (cm)
15 20.0025 : Node number and height (cm)
16 20.0025 : Node nurber and height (cm)
17 20.0025 a Node number and height (cm)
18 22.3520 a Node number and height (cm)
208 : Number of fuel rods in asseimbly
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1.442n s Pin-pitch in asesmrbty Cm)
46363.0 0 initial mass of uranium in assembly CS)
0.468122 0.47879 0.5461 s Fuel pellet radius (cm), clad Inner radius (cm). clad cuter radius Ccm)
19.161 11.033 s Upper and ltoer fuel rod plenu heights (cm)
0.714 0.714 : Upper and lover fuel rod end-cap heights (cm)
8.731 16.723 : Upper and lower fuel assembly end-fitting heights (cm)
7 s huber of spacer grids (excluding the lower grid)
1 E.573 A3.4s6 115.698 s Spacer f spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vo
2 3.81 321.732 1.676 : Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Volu
3 3.31 268.153 W.676 : Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Velu
4 3.81 214.77 3.676 s Spacer I, spacer height Ccn), distance between top of spacer and bottom of active fuel (cm), Volu
5 3.81 160.998 3J.676 s Spacer #, spacer height (cm), distance between top of spacer and bottoin of active fuel (CM). VOW
6 3.81 107.420 8.676 : Spacer f, spacer height Ce.), distance between top of spacer and bottom of active fuel (cm), Velu
7 3.11 53.762 3.676 : Spacer f. spacer height (cm), distance between top of cpaer end bottom of active fuet (cm), Voum
1 s Zirc-4 fuel rod cladding specification
1.S565 22 s Fuel rod ipper plenum density Cglcc). o f isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.Sc 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.SOc 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
280W606Cc 1.015
28061.60c 0.045
28062.60c 0.144
25064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod lower plenm density Cglcc), i of Isotopes
6000.50c 0.035
?014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347 * -
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
2605e.60c O.O87
28058.60c 2.709
25060.60c 1.071
2061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1051 33 : Fuel assembly opper end-fitting density (g/cc), i of isotopes
6000.50c 0.065
7014.50c 0.070
14000.50C 0.567
15031.5c 0.033
16032.50c 0.023
24050.60c 0.648
24052.60c 13.002
24053.60c 1.503
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24054.60c 0.381
25055.50c 1.443
26054.60c 2.859
26056.60c 46.084
26057.60c 1.074
26058.60c 0.146
28058.60c S.487
28060.6Dc 3.356
28061.60c 0.148
28062.60c 0.477
28064.60c 0.125
1001.50c 1.849
5010.SO c 2.696E-03
5011.56c 1.231E-02
8016.50c 14.677
13027.50c 0.058
22000.50c 0.105
27059.50c 0.116
29063.60c 0.024
29065.60c 0.011
41093.50c 0.298
42000.50c 0.355
73181.5Dc 0.298
40000.60c 1.680
50000.35c 0.024
2.2454 33: Fuel assewbly lower end-fitting density Cgfcc). of isotopes
6000.50c 0.056
7014.50c 0.058
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.551
24052.60c 11.044
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.390
26056.60c 38.528
26057.60c 0.898
26058.60c 0.122
28058.60c 7.581
28060.60c 2.99B
28061.60c 0.132
2B062.60c 0.426
28064.60c 0.112 *
1001.50c 3.010
5010.50c 4.305E-03
5011.56c 1.966E-02
8016.50c 23.893
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.2B6
40000.60c 3.586
50000.35c 0.051
3 : inconel spacer grid material specification
0.63246 0.67310 403.067 6.032 : CT It. OR, CT top to lower pad top. CT bot to lower pad bot
I Zlirc-4 CT material pecification
0.56007 0.690965 393.065 3.175 s IT IR, OR. IT top to lower pad top, IT bot to louer pad bot
1 : Zirc-4 IT material specification
2 : Iumber of different UPRA banks
06: BPRA bank identifier
17 lLurber of BPRA axisl nodes
1 17.7800 : Node number and height (cm)
2 20.0025 : Node number and height (cm)
3 20.0025 : Node nrber and height (cm)
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4 20.0025 : Node nurber and height (cm)
5 20.0025 : Node ,urnber Ord height (cm)
6 20.0025 : Nod number and height (cm)
7 20.02 : Node muter and height (cm)
a Z0.0025 t Node nwrber and height (cm)
9 20.0025 i Node number and height (cm)
10 20.0025 : Node number and height (cm)
11 20.0025 : Node nuiber and height (cm)
12 20.0025 a Node number and height (cm)
13 20.0025 s Node ras'er and height (cm)
14 20.0025 N Node number and height (cm)
15 20.0025 : Node number and height (cm)
16 20.0025 : Node number and height (cm)
17 20.0025 z Node number and height (cm)
39.075 : Diet. between top of loiwer pad and bottom of bottom U node (cm)
Y : Flag for non-absorbing BP nodes
01 Y : Node #, Flag for non-absorbing BP material
02 * : Node t, Flag for non-absorbing BP material
03 N : Node 5 Flag for non-absorbing BP material
04 N : Node Flag for ron-absorbing BP material
05 N : Node f Flag for non-absorbing BP material
06 N a Node f Flag for non-absorbing UP material
07 N : Node U, Flag for non-absorbing BP material
08 N : Node U, Flag for non-absorbing BP material
09 N: lNode d, Flag for non-absorbing BP material
10 N s Node d, Flag for non-absorbing BP material
11 N : Node #, Flag for non-absorbing BP material
12 v i Node C Flag for non-absorbing EP materiel
13 N : Node 6. Flag for non-absorbing BP moteralt
14 N : Node f, Flag for non-absorbing UP material
15 N t Node #, Flag for non-absorbing SP material
16 N : Node f Flag for non-absorbing BP material
17 : Node f, Flag for non-absorbing BP material
0.4318 0.4572 0.5461 t BP absorber radius tcm), EPR IR (cm), EPR OR cm)
49.825 1.914 s UPR *Pper plen height (Cm), BPR tower plenum height cm)
1 : ePR absorber material specification CA1203-U4C)
3.7 1.700 UP density Culcc), E4C utX In BP
1 : Non-absorbing BP materalt specification CA1203)
3.7 : Non-absorbing SP density C/cc)
1: Zirc-4 BPR clad material pecification
1.9030 22 s EPR uper plaenm density Cg/ec), f of icotopes
6000.SOc 0.069
7014.50c 0.087
14000.50c 0.651
15031.50c 0.039 *
16032.50c 0.026
24050.60c 0.689
24052.60c 13.809
24053.60c 1.596
24054.60c 0.405
25055.50c 1.735
26054.60c 3.400
26056.60c S4.820
26057.60c 1.278
26058.60c 0.173
28058.60C 5.409
2B060.6kc 2.139
28061.60c 0.094
28062.60c 0.304
28064.60c 0.080
8016.50c 0.016
40000.60c 12.996
50000.35c 0.185
6.56 11 : 8PI lower plenim density Cgicc), U of isotopes
24050.60c 0.004
24052.60c 0.084
24053.60c 0.010
24054.60C 0.002
26054.60c 0.011
26056.60c 0.184
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26057.60c 0.004
26058.60c 0.001
8016.SOc 0.120
40000.6kc 98.180
50000.35c 1.400
07 : BPRA bank identifier
17 5 Nisber of BPA axial nodes

'1 17.7800 : ode number and height (cm)
2 20.0025 : Node number and height (cm)
3 20.0025 s Mode nueber and height (cm)
4 20.0025 : Node atber and height Ccm)
5 20.0025 Node mrnber and height CaM)
6 20.0025 2 Node nuwber and height Ccm)
7 20.0025 : Node number and height (cmi)
8 20.0025 Node nuiber and height (cm)
9 20.0025 : Node number and height Cm)
10 20.0025 :ode number and height (Ccm)
11 20.0025 s Mode nuwber and height (cm)
12 20.0025 : Node nauber and height (cm)
13 20.0025 * Node nurber and height (cm)
14 20.C025 : Node nurber and height (cm)
15 20.0025 s Node number and height Ccm)
t6 20.0025 M Node number and height (cm)
17 20.0025 Node nuwber and height (cm)
39.075 : Dist. between top of lover pad and bottom of bottom BP node (cm)
Y : Flag for non-absorbing BP nodes
01 Y Node f, Flag for non-absorbing BP material
0211: lNode f, Flag for non-absorbing BP material
03 : Node , Flag for non-absorbing BP material
041N: Node U, Flag for non-absorbing BP materalH
05 I: Node f, Flag for non-absorbing BP material
06 N Node I, Fltg for non-absorbing BP materalt
07 NlNode t, Flag for non-absorbing 9P material
08 N SNode f. Flog for non-absorbing BP material
091 NNode U, Flog for non-absorbins BP material
10 N s Node t, Flag for non-absorbing BP material
11 : lNode f, Flag for non-absorbing BP material
12 N lNode t, Flag for non-absorbing UP material
13 N Bode t, Flag for non-absorbing BP materale
14 N: lNode f, Flag for non-absorbing 2P material
151N: lNode f, Flag for non-absorbing *P material
16 N llode f, Flag for non-absorbing BP materalt
17 :N ode I Flag for non-absorbing BP material
0.4318 0.4572 0.5461 : UP absorber radius (cm), SPR IR (cm), 9PR OR (cm)
49.825 1.914 s BPI upper plemnu height (cm). BPR lover ptenma height (cm)
1 s BPR absorber material specification (AM203-04C)
3.7 2.000 s BP density Cg/cc), 14C wt% In BP
1 lNon-absorbing 9P material specification (At203)

3.r : Non-absorbing BP density Cglcc)
1 : Zirc-4 BPR clad material gpeeffication
1.9030 22 a BP" Wuper patren density tgocc), * of isotopes
6000.50c 0.069
7014U5c 0.087
14000.50c 0.651
15031.50c 0.039
16032.5Zc 0.026
24050.60c 0.689
24052.60c 13.tO9
24053.60c 1.596
24054.60c 0.405
25055.5Dc 1.735
26054.60c 3.400
26056.60c 54.B20
26057.60c 1.278
26058.60c 0.173
28058.60c 5.409
28060.60c 2.139
28061.60c 0.094
28062.60c 0.304
28064.60c 0.080
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8016.50C 0.016
40000.60c 12.996
50W0.35c 0.185
6.56 11 s EPt lotwer ptern density Cofcc), f of Isotopes
24050.60C 0.004
24052.60c 0.084
24053.60c 0.010
24054.6Dc 0.002
26054.60C 0.011
26056.60c 0.184
26057.60C 0.004
26058.60c 0.001
8016.50c 0.120
40000.60c 98.180
50000.35c 1.400
4 s Urber of different CRA banks
01 3 CRA bank identifier
0.49784 0.50546 0.55880 346.20 340.361 2.684 27.813: CR dimensions (cm)
10.17 4: CR absorber material density u/cc), # of isotopes
47107.60c 41.101
47109.60c 38.899
48000.50c 5.000
49000.60c 15.000
2 t S3304 Ci c.d mteris specification
3.2035 19 : CR upper plenrm density Cu/cc), I of isotopes
6000.Sc 0.080
7014.50c 0.100
14000.50C 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
2805B.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
7.9 19i CR tower plnum density (/cc). I of isotopes
6000.50c 0.080
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
02 : eA bank Identifier
0.49784 0.50546 0.55880 331.000 340.361 2.684 27.813: CR dimensions cm)
10.17 4 : CR absorber material density (gee). f of isotopes
47107.60C 41.101
47109.60C 38.899
48000.50c 5.000
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490W0.60c 15.000
2 : SS3D4 CR clad material specification
3.203S 19 : CR uwper plin density (t/cc), o f isotopes
6000.SOc 0.080
7014.5Sc 0.100
1400Q.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
2C052.6Qc 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
7.9 19: CR teoswr plenun density (g/cc), o of Isotopes
6000.15c 0.080
7014.5Sc 0.100
14000.50c 0.750
15031.50c 0.045
16032.5c 0.030
24050.60c 0.793
24052.6Qc 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
25058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
03 : CIA bank identifier
0.49784 0.50546 0.55880 69.000 340.361 2.684 27.813 : CR dimensions (cm)
10.17 4: CR absorber material density (tocc). 6 of Isotopes
47107.60c 41.101
47109.60c 38.899
48000.5Cc 5.000
49000.60c 15.000
2 i S5304 CR clad material specification
3.2035 19 CR t pper plenun density CS/cc), of isotopes
6000.50c 0.080
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.606 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.2CC
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.6Qc 0.350
2064.60c 0.092



I

Aug 28 18:03 1997 FM1g anme: fnp2Sb.txt BDAOOCOOO-01717-0200-00048 REV 00 ATTACNNMIT IV - Page 45

7.9 19 : CR ltrer plenua density Cg/cc). of Isotopes
6000.SOc D.0oO
7014.Sc 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.6c 0.466
25055.5Sc 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.09Z
04 : CRA bank Identifier
0.49784 0.50546 0.55880 17.000 340.361 2.684 27.813 CR dimensions (cm)
10.17 4 : CR absorber material density (g/cc), o f isotopes
47107.60c 41.101
47109.60c 38.899
48000.50c 5.100
49000.60c 15.000
2 s SS304 CR clad material specification
3.2035 19 : CR upper pleumin density (glec), f of isotopes
6000.50c 0.080
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.5Dc 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.47n
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465 *
2S061.60c 0.109
28062.60c 0.350
28064.60c 0.092
7.9 19 : CI lower plenum density Coicc), I of Icotopes
6000.50c 0.080
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
2S058.60c 6.234
Z8060.6Cc 2.46S
28061.60c 0.109
28062.6Cc 0.350
28064.60c 0.092
I t Naber of different APSRA banks
05 : APSRA bank Identifier
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0.47625 0.49022 0.5588 0.49022 0.558 , APS dimensions cc=)
0.9902 APSR Intermediate plug votuie fraction
122.000 160.02 1.905 1.924 0.952 0.001 : APSR dimensions (cm)
t.19 28 APSR absorber density (Glcc). f of Isotopes
6000.50c 0.080
14000.50e 0.350
15031.50c 0.015
16032.50c 0.015
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.64c 0.466
25055.50c 0.350
26054.60c 0.958
26056.60c 15.442
26057.60c 0.360
26058.60c 0.049
28058.60c 35.382
28060.60c 13.993
20W61.60c 0.616
28062.60c 1.989
28064.60c 0.520
5010.50c 1.078E-03
5011.56c 4.92SE-03
22000.50c 0.900
13027.50c 0.500
27059.Sc 1.000
29063.60c 0.205
29065.60c 0.095
41093.50c 2.563
42000.50c 3.050
73181.50c 2.563
2 : SS304 APSe clad material specification
2 : SS304 APSR follow rod materals specification
1.0E-3 1 : APSR upper plerum density CgCcc), # of isotopes
2004.50c 100.0
l.OE-3 I : APSR lower plenun density Cg/cc), # of isotopes
2004.50c 100.0
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I : SIN core design
2 : 1V4th core symetry utflited
Crystal River Unit 3 s Reactor nare
CR3 s Reactor prefix for fflenames
Oo a Cycle identifier
409.6 s CRC.statepoint EFPD value
-1 a Largest isotope set utilized
OFF s Fuel Density Option
10000 25 225 : Control specifications
13 : Number of CKC axial active fuel nodes per assembly
1 17.7800 : Mode number and height (cm)
2 20.0025 s Node number and height (cm)
3 20.0025 : odte nusber and height (cm)
42 0.0025 s Node mdber and height (cmi)
5 20.0025 : Node number and height (cm)
6 20.0025 s Node nunber and height (cm)
7 20.0025 N ode nutber and height (cm)
6 20.0025 : Mode number and height (cm)
9 20.0025 : Node nutber and height (cm)
10 20.0025 N Node nubter and height (cm)
11 20.0025 Node nurter and height (cm)
12 20.0025 N Node number and height (cm)
13 20.0025 Node number and height (cm)
14 20.0025 s Node numbier and height (cm)
15 20.0025 N Node number and height (cm)
16 20.0025 : Node mnter and height (cm)
17 20.0025 : Node number and height (cm)
18 22.3520 : Node number and height (cm)
21.81098 : Assembly pitch In core (cm)
536.0 2200.0 165.0 t Nod. temp.(F), System press.(psl), ppcb
A18Z C27 604 NU04 C20 N06 602 F19
627 619 R10 610 H12 612 314 f27
G06 N10 C20a N17 GI R19 C14 F23
104 C10 1117 G19a 23 C2 K25
C20 112 617 123 Flia K27 623
106 612 119 625 K27 E19
602 314 614 125 S23
F19 F27 F23
14: Number of different fuel assembly designs
1 2 3 4 5 6 7 3 (INSERTION RKM ASSEMBLIES DEFINE ASSEMaLY DESIGNS)
2 3 6 3 4 9 10 8
3 6 11 4 12 4 3 3
4 3 4 9 4 3 10
S 4 12 4 13 10 2
6 9 4 3 10 14.
7*10 3 10 2

7: Nutber of insertion rod assembly banks
01 CRA 366.204 CRA Uards 1-5
02 CPA 331.000 CRA fanks 6
03 Cll 69.000 CRA lanks 6
04 CRA 17.000 CRA Banks 7'
05 APSRA 122.000 APSRA lank J
06 9PRA 22.352 1.700 wt2 C4C
07 RPRA 22.352 2.000 utX 14C
00 00 01 07 04 06 03 00
000 1 06 01 07 02 00 00
01 06 03 07 05 07 01 00
07 01 07 02 07 01 00
04 07 05 07 04 00 00
06 02 07 01 00 00
03 00 01 00 00
00 00 00
1.93 3.84 3.64 3.94 2.62 3.94 3.64 3.49
3.64 3.84 3.94 3.6 3.94 3.84 3.94 3.49
3.34 3.94 2.62 3.94 3.4 3.94 3.84 3.49
3.94 3.K4 3.94 3.84 3.94 3.64 3.94
2.62 3.94 3.64 3.94 3.49 3.94 3.84
3.94 3.64 3.94 3.64 3.94 3.29
3.64 3.94 3.64 3.04 3.64
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3.49 3.49 3.49
B IlIIBI
BIBIBBBB

BBIBBBBB
BBBBBBB

BBBBBBB
IBBBBB

'1 B B BBS
EBB
3 a Eumber of lower regions In NCmP model (below lower end-fittings)

.08 2.7963 23 : Lower region I height (cm). density Cglcc), I of Isotopes
6000.5Sc 0.064
7014.Sc 0.080
14000.50c 0.603
15031.SOc 0.036
16032.50c 0.024
24050.60c 0.638
24052.60c 12.796
24053.60c 1.479
24054.60c 0.375
25055.50c 1.609
26054.60c 3.152
26056.60c 50.816
Z6057.60c 1.184
2605B.60c 0.161
28058.60C 5.016
28060.60c 1.984
28061.60c 0.087
25062.60c 0.282
28064.60c 0.074
1001.50c 2.185
5010.50c 3.03TE-03
5011.56c 1.387E-02
8016.50c 17.337
12.70 2.4766 23 : Lower region 2 height (co) density (g/cc), of isotopes
6000.50c 0.061
7014.50c 0.077
14000.50c 0.574
15031.50c 0.034
16032.50c 0.023
24050.60c 0.607
24052.60c 12.175
24053.60c 1.407
24054 .60c 0.357
25055.50c 1.531 .
26054.60c 2.999
26056.60c 48.350
26057.60c 1.127
26058.60c 0.153
2058.60c 4.7m
280N6.60c 1.887
28061.60c 0.083
28062.60c 0.268
28064.60c 0.070
1001.50c 2.621
5010.50c 3.644E-03
5011.56c 1.664E-02
8016.50c 20.802
12.22 0.9780 23 Lower region 3 height (cm), density (9cc), o of Isotopes
6000.50c 0.019
7014.50c 0.024
14000.SOc 0.182
15031.50c 0.011
16032.50c 0.007
24050.60c 0.192
24052.60c 3.854
24053.60c 0.445
24054.60c 0.113
25055.50c 0.485
26054.6Cc 0.949
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26056.60c 15.304
26057.60c 0.357
26058.60c 0.048
28058.60c 1.511
28060.6Dc 0.597
28061.60c 0.026
28062.60C 0.085
28064.60c 0.022
1001.50c 8.472
5010.50c 1.178E-02
5011.56c 5.379E-02
8016.50c 67.230
O.2n442 : Distance (cm) between the core baffle and the outer fuel asseubly
1.905 7.9 19 : Core baffle thickness (cm). density (flce), I of Isotopes
6000.SCc 0.080
7014.50c 0.100
14000.50c 0.750
15031.50c 0.04S
16032.SOc 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
179.07 s Care barrel Inrer radius (cm)
5.08 7.9 19 : Core barrel thickness (cm), density (g/cc), I of isotopes
6000.50c 0.080
7014.5Cc 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.83t
24054.60c 0.466
25055.50c 2.000 *
26054:60c 3.918
Z6056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
2tO64.60c 0.092
186.69 : Thermal shield inner radius (cm)
5.0 7.9 19 : Thermal shield thickness (cm). density (glcc) t of isotopes
6000.5Sc 0.080
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.4n
26058.60c 0.200
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28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
216.695 i Pressure vessel cladding Irner radius (cm)
0.478 7.9 19 s Pressure vessel cladding thickness (cm), density Cl/c). * of Isotopes
6000.5Sc 0.080
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
21.433 7.832 9 Pressure vessel thickness (cm), density (s/cc), I of isotopes
60D0.50c 0.220
14000.50c 0.275
15031.50c 0.035
16032.50c 0.035
25055.50c 0.900
26054.60c 5.615
26056.60c 90.524
26057.60c 2.110
26058.60c 0.286
4 s Number of regions above uper end-fitting of assembly containing a IPRA
14.12 1.2628 23 : Upper region 1 height (cm), density (Cscc), I of Isotopes
6000.50c 0.035
7014.50c 0.044
14000.50c 0.328
15031.50c 0.020
16032.5c 0.013
24050.60c 0.347
24052.60c 6.955
24053.60c 0.t4
24054.60c 0.204
25055.50c 0.875
26054.60c 1.713
26056.60c 27.619
26057.60c 0.644
26058.60c 0.087
28058.60c 2.726
28060.60c 1.078
28061.60c 0.047
28062.60c 0.153
28064.60c 0.040
1001.50c 6.292
5010.50c 8.?4SE-03
5011.56c 3."5E-02
8016.50c 49.929
3.18 2.0677 23: Upper region 2 height (cm). density (gcc), if of isotopes
6000.50c 0.056
7014.50c 0.070
14000.50c 0.524
15031.50c 0.031
16032.50c 0.021
24050.60c 0.554
24052.60c 11.101
24053.60c 1.283
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24054.60c 0.325
25055.Sc 1.396
26054.60c 2.735
26056.6oc "4.085
26057.60c 1.027
26058.60c 0.139
28058.60c 4.352
28060.60c 1.721
28061.60c 0.076
28062.60c 0.24S
28064.60c 0.064
1001.50c -3.376
5010.50c 4.693E-03
5011.56c 2.144E-02
6016.50c 26.794
7.62 2.8998 25 : Upper regIon 3 heloht (cm). density Co/cc), I of fsetopes
6000.50c 0.064
T014.50c 0.080
14000.50c 0.600
l5031.50c 0.036
16032.50c 0.024
24050.60c 0.635
24052.60c 12.726
24053.60c 1.471
24054.60c 0.373
25055.50c 1.600
26054.60c 3.135
26056.60c S0.534
26057.60c 1.178
26058.60c 0.160
28058.60c 4.988
28060.60c 1.973
28061.60c 0.087
28062.60c 0.280
28064.60c 0.073
1001.50c 2.060
5010.Sc 2.864E-03
5011.56c 1.308E-02
8016.50c 16.351
40000.60c 1.533
50000.35c 0.022
5.08 3.5789 25 : Upper region 4 height (cm), density (g/cc) t of Isotopes
6000.50c 0.069
7014.50c 0.086
14000.50c 0.644 *
15031.SCc 0.039
16032.50c 0.026
24050.60c 0.681
24052.60c 13.658
24053.60c 1.578
24054.60c 0.400
25055.50c 1.717
26054.60c 3.364
26056.60c 54.235
26057.60c 1.264
26058.60c 0.171
28058.60c 5.353
28060.60c 2.117
28061.60c 0.093
28062.60c 0.301
28064.60c 0.079
1001.50c 1.334
5010.50c 1.855E-03
5011.56c 8.472E-03
8016.50c 10.590
40000.60c 2.160
50000.35c 0.031
4 s Number of regicns above upper and-fittind of asseobly containing a CRA
14.12 1.4304 23: Upper region I height cam). density (g/cc), f of Isotopes
6000.50c 0.041
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7014.50c 0.052
14000.50c 0.387
15031.50c 0.023
16032.50c 0.015
24050.60c 0.409
24052.60c 8.203
24053.60c 0.948
24054.60c 0.240
25055.50c 1.032
26054.60c 2.021
26056.60c 32.57
26057.60c 0.759
26058.60c 0.103
28058.60c 3.216
28060.60c 1.272
28061.60c 0.056
28062.60c 0.181
28064.60c 0.047
1001.50c 5.414
5010.50c 7.525E-03
5011.56 3.438E*02
E016.50c 42.962
3.18 2.1519 23 : Upper regien 2 height c) density Cg/cc). o .f isotopes
6000.50c 0.057
7014.50c 0.071
14000.50c 0.536
15031.50c 0.032
16032.50c 0.021
24050.60c 0.566
24052.60c 11.355
24053.60c 1.312
24054.60c 0.333
25055.50c 1.428
26054.60c 2.797
26056.60c 45.096
26057.60c 1.051
26058.60c 0.143
28058.60c 4.451
28060.60c 1.760
28061.60c 0.077
28062.60c 0.250
28064.60c 0.065
1001.50c 3.198
5010.50c 4.444E-03
5011.56c 2.030E-U2
8016.50c 25.374
7.62 3.2480 23 : Upper region 3 height (cm), density (g/cc), of isotopes
6000.50c 0.068
7014.50c 0.085
14000.50c 0.635
15031.50c 0.038
16032.50c 0.025
24050.60c 0.671
24052.60c 13.465
24053.60c 1.556
24054.60c 0.395
25055.50c 1.693
26054.60c 3.317
26056.60c 53.472
26057.60c 1.246
26058.60c 0.169
28058.6cc 5.278
28060.60c 2.087
28061.60c 0.092
28062.60c 0.297
28064.60c 0.078
1001.5Cc 1.714
5010.50c 2.383E-03
5011.56 1.089E-02
8016.50c 13.605
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5.08 3.435 23 : Upper region 4 helght (cm). density (c). of isotopes
6000.50c 0.069
7014.50c 0.086
14000.50c 0.646
15031.50c 0.039
16032.SOc Q.026
24050.60c 0.613
24052.60c 13.694
24053.60c 1.583
24054.60c 0.401
25055.50c 1.722
26054.60c 3.373
26056.60c 54.384
26057.60c 1.267
26058.60c 0.172
28058.60c 5.368
28060.60c 2.123
28061.60c 0.093
28062.60c 0.302
28064.60c 0.079
1001.50c 1.553
5010.50c 2.159E-03
5011.56c 9.662E-03
8016.50c 12.325
4 s Nuaber of regions above upper end-fitting of asserbly containing an JUSRA
14.12 1.5461 23 i Upper region I height (cm), density Cg/cc). N of isotopes
6000.50c 0.045
7014.50c 0.056
14000.50c 0.420
15031.50c 0.025
16032.50c 0.017
24050.60c 0.444
24052.60c 8.906
24053.60c 1.029
24054.60c 0.261
25055.50c 1.120
26054.60c 2.194
26056.60c 35.369
26057.60c 0.824
26058.60c 0.112
28058.60c 3.491
28060.60c 1.381
28061.60c 0.061
28062.60c 0.196
28064.60c O.051 .
1001.50C 4.920
5010.50c 6.838E-03
5011.56c 3.124E-02
8016.50c 39.039
3.18 2.3424 23 :.Upper region 2 heIght (cm). density Cs/cc), of Isotopes
6000.5Cc 0.060
7014.3Cc 0.075
14000.50c 0.560
15031.50c 0.034
16032.50c 0.022
24050.60c 0.592
24052.60c 11.864
24053.60c 1.371
24054.60c 0.348
25055.50c 1.492
26054.60c 2.923
26056.60c 47.115
26057.60c 1.098
26058.60c 0.149
28058.60c 4.651
28060.6Cc 1.839
28061.60c 0.081
28062.60c 0.261
28064.60c 0.068
1001.50c 2.840
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5010.50c 3.948E-03
5011.Sc 1.803E-02
8016.SOc 22.m3
7.62 2.7820 23 : IUpper region 3 height (cm), density (u/cc) U of isotopes
6000.50c 0.064
TOU.50c 0.080
14000.5Dc 0.602
15031.50c 0.036
16032.50c 0.024
24050.60c 0.637
24052.60c 12.771
24053.60c 1.476
24054.60c 0.374
Z5055.50c 1.606
26054.60c 3.146
26056.60c 50.718
26057.60c 1.1U2
26058.60c 0.160
28058.60c 5.006
28060.60c 1.980
28061.60c 0.087
28062.60c 0.281
28064.60c 0.074
1001.50c 2.202
S010.SOc 3.061E-03
5011.56c 1.398E-02
5016.50c 17.475
5.08 3.4385 23 : Upper region 4 height (cc), density (g/cc). I of isotopes
6000.50c 0.069
7014.50c 0.086
14000.50c 0.646
15031.50c 0.039
16032.50c 0.026
24050.60c 0.683
24052.60c 13.694
24053.60c 1.583
24054.60c 0.401
25055.Sc 1.722
26054.60c 3.373
26056.60c 54.384
26057.60c 1.267
26058.60c 0.172
28058.60c 5.368
28060.60c 2.123
28061.60c 0.093 *
28062.60c 0.302
28064.60c 0.079
1001.50c 1.553
5010.5Cc 2.159E-03
5011.5 9.862E-03
8016.50c 12.325
4 : Ni.ber of rngions above uper end-fitting of regular assemtly
14.12 1.1764 23: Upper region 1 height (cm), density (g/cc), I of isotopes
6000.SOc 0.031
7014.50c 0.039
14000.50c 0.291
15031.50c 0.017
16032.50c 0.012
24050C60c 0.308
24052.60c 6.173
24053.60c 0.713
24054.60c 0.181
25055.50c 0.776
26054.60c 1.521
26056.60c 24.514
26057.60c 0.571
26058.60c 0.07t
28058.60c 2.420
28t60.60c 0.957
28061.60c 0.042
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28062.60c 0.136
28064.60c 0.036
1001.50c 6.842
5010.50c 9.51E-03
501t.56c 4.344E-02
t016.5Sc 54.291
3.18 1.7494 23 s Upper region 2 height (cm), density Cglcc), o ef Icstopes
6000.Sc 0.050
7014.50c 0.062
14000.50c 0.468
15031.50c 0.028
16032.50c 0.019
24050.60c 0.495
24052.60c 9.918
24053.60c 1.146
24054.60c 0.291
25055.50c 1.247
26054.60c 2.443
26056.60c 39.386
26057.60c 0.918
26058.60c 0.125
28058.60c 3.888
28060.60c 1.537
28061.60c 0.068
28062.60c 0.219
28064.60c 0.057
1001.50c 4.209
5010.50c 5.850E-03
5011.56c 2.672E-02
8016.50c 33.396
7.62 2.S415 23 : Upper region 3 height (Ca), density (tecc). N of Isotopes
6000.50c 0.062
7014.50c 0.077
14000.Sc 0.581
15031.50c 0.035
16032.50c 0.023
24050.60c 0.614
24052.60c 12.314
24053.60c 1.423
24054.60c 0.361
25055.50c 1.549
26054.60c 3.033
26056.60c 48.901
26057.60c 1.140
26055.60c 0.155 *
28058.60c 4.827
28060.60c 1.909
28061.60c 0.084
28062.60c 0.271
28064.60c 0.071
1001.50c 2.524
S010.50c 3.S088E03
5011.S6c 1.602E-02
8016.50c 20.027
5.08 3.2030 23 : Upper region 4 height (cm), density Cglcc), N of isotopes
6000.50c 0.067
7014.50c 0.084
14000.50c 0.632
15031.Sc 0.038
16032.50c 0.025
24050.60c 0.669
24052.60c 13.407
24053.60c 1.549
24054.60c 0.393
25055.50c 1.686
26054.60c 3.303
26056.60c S3.241
26057.60c 1.241
26058.60c 0.168
28058.60c 5.255



.
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28060.60c 2.078
28061.60c 0.091
2806Z.60c 0.295
2W64.60c 0.077
1001.50c 1.755
5010.50c 2.4LOE-03
5011.56c 1.115E-02
W16.50c 13.929
18 : huiber of ICKP axasl active fuel nodes for assembly design I (Batch 1, Empty)
1 17.7800 :Node nurber and height (cm)
2 20.0025 lNode number and heIght (cm)
3 20.0025 Node nizter and height (cm)
4 20.0025 s Node r mer and height (cm)
5 20.0025 :Node nh er and height (cm)
6 20.0025 :Node nUmber and height (cm)
7 20.0025 si Node ¢mrber and height (cm)
5 20.0025 Node nuber and height (cm)
9 20.0025: lNode nutber and height (cm)
10 20.0025: Node ramber and height (cm)
11 20.0025: lNode number and height (cm)
12 20.0025 :Node " mb er and height (cm)
13 20.0025 :Node 8 mber and height Ccm)
14 20.0025: lNode number and height (cm)
15 20.0025 lode numer ard height (cm)
16 20.0025: Node number and height (cm)
17 20.0025: Node number and height (cm)
18 22.3520 sNode anter and height (cm)
208 s hurber of fuel rods in assembly
1.44272 s Pin-pitch In assembly (cm)
463630.0 s Initial mass of uranium in assembly (g)
O.699 0.47879 0.5461 s Fuel pellet radius (cm), clad inner radius (cm), clad outer radius (cm)
19.161 11.033 s Upper and lower fuel rod plenum heights tcm)
0.714 0.714: Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 Upper and lower fuel assembly end-fitting heights (cm)
7: Nluvber of spacer grids (excluding the lower grid)
I 8.573 383.486 115.698 : Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (CM), VD
2 3.51 321.M2 88.676 :Spacer #, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Votu
3 3.81 268.153 88.676 :Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
4 3.81 214.577 88.676: Spacer f, spacer height cm), distance between top of spacer and bottom of active fuel (cm), Volu
5 3.81 160.998 88.676 s Spacer f, spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Volu
6 3.81 107.420 88.676: Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (Cm), Votu
7 3.81 53.762 U8.676 s Spcer *, spacer height (cm). distance between top of spacer a*d bottom of active fuel (cm), Volum
1 : ZIrc-4 fuel rod cladding specification
1.5565 22 5 Fuel rod upper plenun density (g/cc), of isotopes
6000.50c 0.033 3 -
7014.50cc 0.041
14000.50c 0.309
15031 .50C 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608.
26058.6Cc 0.083
2058.60e 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
25044.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.J24
2.8520 22 s Fuel rod lower plemn density (i/cc), f of isotopes
600.50c 0.035
7014.50c 0.043
14000.50c 0.326
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15031.50c 0.020
16032.50c 0.013
24k50.60c 0.347
24052.60c 6.959
24053.60c O.0
24054.60c 0.204
25055.50c 0.869
26054.60C 1.709
26056.0C 27.553
26057.60c 0.642
26055.6Cc 0.087
28058.60c 2.709
25060.60c 1.071
25061.60c 0.047
28062.6c 0.152
25064.60C 0.040
8016.50c 0.068
40000.60C 55.509
50000.35c 0.792
3.1051 33 : Fuel assumbly upper end-fitting density tgofc), 4 of Isotopes
6000.50c 0.065
7014.50c 0.070
14000.5Cc 0.567
15031.50c 0.033
16032.50c 0.023
24050.60c 0.648
24052.60c 13.002
24053.60c 1.503
24054.60c 0.381
25055.50c 1.443
26054.60c 2.859
26056.60c 46.084
26057.60c 1.074
26059.60c 0.46
28058.60c 8.487
28060.60c 3.356
28061.60c 0.148
28062.60c 0.477
28064.60c 0.125
1001.50c 1.849
5010.50c 2.696E-03
5011.56c 1.231E-02
8016.50c 14.677
13027.50c 0.058
22000.5Cc 0.105
27059.50c 0.116
29063.60c 0.024
29065.6Cc 0.011
41093.50c 0.298
42000.5Cc 0.355
73181.50c 0.298
40000.60c 1.680
50000.35c 0.024
z.2454 33: Nel asselbly lower cndfitting density (g/cc) if of Isotopes
6000.50c 0.056
7014.5Cc 0.058
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.551
24052.6Cc 11.044
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.390
26056.60c 38.528
26057.60c 0.898
26058.60c 0.122
28058.60c 7.581
28060.60c 2.998
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2061 .60c 0.132
28062.60c 0.426
28064.60c 0.112
1001.50c 3.010
S010.5Sc 4.305E-03
5011.56c 1.96eE-02
3016.50c 23.893
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.586
50000.35c 0.051
3 s Inconel spacer grid material specification
0.63246 0.67310 403.067 6.032 : CT IRt OR, GT top to lover pad top. CT bct to lower pad bet
I s Zrc-4 CT material specification
O.56437 0.690965 393.065 3.175 sir II, OR IT top to lower pad top, IT bot to tower pad bot
I a Zirc-4 IT material specification
18 z Number of NCNP axial active fuel nodes for assembly design 2 (latch 90 Erpty)
1 17.7800 a Mode rsumber end height (cm)
2 20.0025 a Mode nurber and height (cm)
3 20.0025 : Node nuSber and height Ccm)
4 20.0025 : Node nazber and height (cm)
5 20.0025 : Node number and height (cm)
6 20.0025 : Node nmaaber and height (cm)
7 20.0025 : Node nurber and height (cm)
a 2.0025 : Node nunber and height (cm)
9 20.0025 :Node number and height (cm)
10 20.0025 t Node uarber and height (cm)
11 20.0025 : Node number and height (em)
12 20.0025 Mode nimber and height (cm).
13 20.002S M Node nurber and height (cm)
14 20.0025 N Node nurber and height (cm)
15 20.0025 : Node number and height (cm)
16 Z0.0025 Node number and height (cm)
17 20.0025 t ode rumber and height (cm)
18 22.3520 : Node rumber and height (cn)
208 : Umber of fuel rods in assembly
1.4272 Pin-pitch in assembly (cm)
463630.0 Initial mass of uranium In assembly (g)
0.468122 0.47879 t.5461 : Fuel pellet radius (ccm) clad fnier radius (cm), clad outer radius (cm)
19.161 11.033 : Upper and lower fuel red plenum heights (cm)
0.714 0.714 a Upper and tower fuel rod end-cap heights (cm)
5.731 16.723 a Upper and lower fuel assembly end-fitting heights (cm)
7 : Number of spacer grids (excluding the lower grid)
1 8.573 383.486 115.698 s Spacer 3, spacer height (cm), distance between top of spacer and bottom of active fuel (Cm), Vo
2 5.08 321.493 125.758 t Spacer i, spacer height (cm), distance between top of spacer and bottom of active fuel (CM). Vol
3 5.08 267.917 125.758 a Spacer I, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
4 5.08 214.338 125.758 a Spacer 9. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), vol
5 5.08 160.760 125.758 a spacer s, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
6 S.08 107.1U1 125.758 i Spacer U, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
7 5.08 S3.605 125.758 : Spacer *, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). VoluI s Zirc-4 fuel rod cladding specification
1.5565 22 s Fuel rod opper plenum density Co/cc), * of isotopes
6000.Sc 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
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26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28t60.60c 1.015
28061.60C 0.045
2806Z.60c 0.144
28064060c 0.038
8016.5Cc 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod tower plenmi density (glec), U of isotopes
6000.50c 0.035
7014.50c 0.043
14000.50e 0.326
15031.50c 0.020
16032.Sc 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c ¶.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.6Cc 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1051 33 : Fuel assembly upper end-fitting density (glce), 4 of isotopes
6000.50c 0.065
7014.50c 0.070
14000.50c 0.567
15031.50c 0.033
16032.50c 0.023
24050.60c 0.648
24052.60c 13.002
24053.60c 1.503
24054.60c 0.381
25055.50c 1.443
26054.60c 2.859 *
26056.60c 46.084
26057.60c 1.074
26058.60c 0.146
28058.60c 8.487
28060.60c 3.356
28061.60c 0.148
28062.60c 0.477
28064.60c 0.125
1001.5t c 1.849
5010.5c 2.696E-03
5011.56c 1.231E02
8016.50c 14.677
13027.50c 0.058
22000.5Cc 0.105
27059.50c 0.116
29063.60c 0.024
29065.60c 0.011
41093.50c 0.298
42000.50c 0.355
73181.50c 0.298
40000.60c 1.680
50000.35c 0.024
2.2454 33 : Fuel asseurbly Iower end-fitting density (g/cc), 4 of isotopes
6000.5Cc 0.056
7014.50c 0.0 8
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14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.551 _
24052.60c 11.044
24053.60c 1.276
24054.60c 0.324

'25055.50c 1.204
26054.60c 2.390
26056.60c 38.528
26057.60c 0.898
26058.60c 0.122
28058.60c 7.581
28060.60c 2.998
28061.60c 0.132
28062.60c 0.426
28064.60c 0.112
1001.50c 3.010
5010.50c 4.305E-03
5011.56c 1.966-02
8016.50c 23.893
13027.50c 0.056
22000.50c 0.100
27059.5Cc 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.586
S0000.35c 0.051
I : 2Irc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 s CT TR, OR, CT top to lower pad top, CT bot to lower pad bat
1 : Zirc-4 CT material specification
0.56007 0.690965 393.065 3.175 * IT IR, OR, 17 top to lower pad top, IT bot to tower pad bot
I s Zirc-4 It material specificatfon
18 Number of NCNP axial active fuel nodes for assembly design 3 (Batch 9 CRA)
1 17.7800 : Node number and height (cm)
2 20.0025 : Node vuiber and height (cm)
3 20.0025 Node number nd height (cm)
4 20.0025 s Node number and height (cm)
5 20.0025 s Node number nd height (cm)
6 20.0025 : Node number and height (cm)
7 20.0025 : Node numbar and height (cm)
8 20.0025 s Nodesnumber and height (cm)
9 20.0025 s lode nutber ard height (cm)
10 20.0025 * Node nrmber and height (cm)
11 20.0025 : Node rnuber and height (cm)
12 20.0025 : Node avaiber and height (cm)-
13 20.0025 s Node nunter and height (cm)
14 20.0025 s Node number and height (cm)
15 20.0025 s Node rauber and height (cm)
16 20.0025 : Uode nuzber and height (cm)
17 20.0025 s Node number and height (cm)
18 22.3520 s Node numter and height (cm)
208 : Number of fuel rods In assembly
1.4272 s Pin-pftch In assenbly (cm)
463630.0 s Initial ass of uraniun In asseubly (g)
0.468122 0.47879 0.5461 Fuel pellet redius (cm). clea Irner radius (cm), clad outer radius (cm)
19.161 11.033 : Upper and lower fuel rod plenum heights (cm)
0.714 0.714 : Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 s Upper and lower fuel assebrly end-fitting heights (Co)
7 : Number of scer grids (excluding the lower grid)
1 8.573 383.48 11S.698 a Spacer #. spacer height (cm), distance between top of spacer and bottom of ective fuel (cm), Vo
2 5.08 321.493 125.75 t Spacer. f. spacer height Cem), distance between top of spacer and bottom of active fuel (cm), Vol
3 5.08 267.917 125.750 a Spacer U, spacer height (cin), distance between top of spacer and bottom of active fuel (cm), Vol
4 5.08 214.338 125.758 3 Spacer U, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vot
5 5.08 160.760 125.758 s Spacer # spacer height Ctm), distance between top of spacer and bottom of active fuel (cm), Vol
6 5.08 107.181 125.758 s Spacer U, spacer height (Cm), distance between top of spacer and bottom of active fuel Ccm). Vol
7 5.08 53.605 125.758 s Spacer #. spacer height Ctm), distance between top of spacer and bottom of active fuel Con), Volu
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1 s Zlrc-4 fuct rod cladding specifieatlon
1.5565 22 : Fuel rod upper plenuma density t/ce), 4 of isotopes
6000.5c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.6Cc 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.6Cc 0.608
26058.60c 0.083
2B058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22: Fuel rod lower ptenun density (g/cc), N of Isotopes
6000.50C 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.5Cc 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.6oc 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068 '
40000.60c 55.509
50000.35c 0.792
3.2656 33 : Fuel assembly upper end-fitting density (g/cc), U of Isotopes
6000.50c 0.067
7014.5Cc 0.072
14000.50C 0.580
15031.50c 0.034
16032.50c 0.023
24050.60c 0.660
24052.60c 13.229
24053.60c 1.529
24054.60c 0.388
25055.5Cc 1.481
26054.60c 2.931
26056.60c 47.255
26057.60c 1.101
26058.60c 0.149
28058.60c 8.409
28060.60c 3.325
28061.60c 0.146
28062.60c 0.473
28064.60c 0.124
1001.50c 1.699
5010.50c 2.481E-03
5011.56c 1.134E-02
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e016.5Sc 13.U8A
13027.5Sc 0.055
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.010
41093.50c 0.283
42000.50c 0.337
73181.50c 0.283
40000.60c 1.598
50000.35c 0.023
2.2454 33 : Fuel aunibly lower end-fitting density (g/cc), f of Isotopes
6000.50c 0.056
7014.50c 0.058
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.551
24052.60c 11.044
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.390
26056.60c 38.528
26057.60c 0.895
26058.60c 0.122
28058.60c 7.581
2B060.60c 2.998
2B061.60c 0.132
2B062.60c 0.426
2B064.60c 0.112
1001.50c 3.010
5010.50c 4.305E 03
5011.56c 1.966E-02
8D16.50c Z3.893
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.586
50000.35c 0.051 *

I: 21rc-4 spacer grid aterial specification
0.6324 0.67310 403.067 6.032 : CT IR, OR, C tOp to lower pad top, CT bot to lower pad bot
1: Rirc-4 CT material specification
0.56007 0.690965 393.065 3.175 : IT I. OR, IT top to lower pad top, IT bot to lower pad bot
I : Zirc-4 IT mterial specification
18: Number of MCNP axial active fuel nodes for asserbly design 4 (Batch 10i 2.0 wtX 84C)
1 17.7800: Mode nurber and height (Cc)
2 20.0025 : Node vumber ad height (cm)
3 20.0025 : Node nunber and height Ccm)
4 20.0025 : Node number and height (cm)
5 20.0025 : Node nurber and height (cm)
6 20.0025 : Node nuber and height (cm)
7 20.0025 : Node nuwber and height (ea)
8 20.0025 : Node nurber and height (cm)
9 20.0025 s Node number and height (cm)
10 20.0025: Node nuwber and height (cm)
11 20.0025 : Node rnuber and height (em)
12 20.0025 : Node narber and height (cm)
13 20.0025 : Node number and height (cm)
14 20.0025: Mode nmber and height (cm)
15 20.0025: Mode number ard height (cm)
16 20.0025 : Node number and height (cm)
17 20.002X : Node nusber and height (cm)
18 22.3520 : Node rnuber and height (cm)
205: turter of fuel rods In assembly
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1.4272 Pin-pitch In assebly (cm)
463630.0 : Initial jass of urmnitu in assembly CS)
0.46J122 0.47879 0.5U61: Fuel pellet radius (cm). clad inner radiuS (cm) clad outer radius (cm)
19.161 11.033 s Upper and lower fuel rod plem heights (cm)
0.714 0.714 s Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 i Upper and lower fuel assemrbly end-fitting heights (cm)
7 : NwIer of spacer grids (excluding the lower grid)
1 8.573 383.486 115.698 : Spacer *, spacer height (cm), distance between top of spacer and botteo of active fuel (cm), Yo
2 5.08 321.493 125.758 : Spacer f, spacer helghtacm), distance between top of spacer and botten of active fuel (cm). Vol
3 S.08 267.917 125.758 a Spacer t, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). vot
4 5.8 214.338 125.758 pacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cc). Vol
5 5.08 160.760 125.758 z. Spacer #, spacer height (cm), distance between top of pacer and bottom of active fuel (cM), vol
6 5.08 107.181 125.758 s Spacer f, scer height (cm), distance between top of spacer and bottom of active fuel (CM). vol
7 5.08 53.605 125.758 s spacer I. spacer height (cm). distance between top of spacer and bottom of active fuel (mi). Volu
1: Zirc-4 fuel rad cladding specification
1.5565 22 : Fuel rod upper plenuc density (g/c), o of Isotopes
6000.50c 0.033
7014.50c 0.041
14000.Sc 0.3W9
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.5Cc 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod lower plenum density Cg/cc), f of Isotopes
6000.5c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347 *
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
SOCOO.35c 0.792
3.1971 33 : Fuel assembly upper end-fitting density cgWcc), N of isotopes
6000.50c 0.066
7014.50c 0.071
14000.5c 0.573
15031.5Cc 0.034
16032.50c 0.023
24050.60c 0.655
24052.60c 13.128
24053.60c 1.517
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24054.60c 0.385
25055.50c 1.461
26054.60c 2.893
26056.60c U6.634
26057.60c 1.087
2605.60c 0.147
2S058.60c 8.506
28060.60c 3.364
2M061.60c 0.148
28062.60c 0.478
28064.60c 0.125
1001.50c 1.762
5010.50c 2.573E-03
5011.56c 1.175E-02
8016.Sc 13.981
13027.50c 0.058
22000.50c 0.104
27059.50c 0.115
29063.60c 0.024
29065.60c 0.011
C1093.50c 0.295
42000.50c 0.352
73181.5Cc 0.295
40000.60c 1.672
50000.35c 0.024
2.2454 33 : Fuel assembly lower end-fitting density (g/cc). I of isotopes
6000.50c 0.056
7014.50c 0.058
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.551
24052.60c 11.044
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.390
26056.60c 38.528
26057.60c 0.898
26058.60c 0.122
28058.60c 7.581
28060.60c 2.998
28061.60c 0.132
28062.60c 0.426
28064.60c 0.112 *
1001.50c 3.010
5010.50c 4.305E-03
5011.56c 1.966E-02
8016.50c 23.893
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.586
50000.35c 0.051
1 : Zirc-4 spacer grid material specification
0.a3246 0.67310 403.067 6.032 : CT IRI OR, CT top to lower pad top, CT bot to lower pad bot
1 : Zfrc-4 CT material specification
0.56007 0.690965 393.065 3.175 : IT IR. OR. IT top to lower pad top, IT bot to lower pad bot
I : Zirc-4 IT material specific tian
18 : Nuber of XCNP exlet active fuel nodes for assembly design 5 (Batch 5S CRA)
1 17.7800 Node number and height (cm)
2 20.0025 Node number *nd height (cm)
3 20.0025 Node number and height Ccm)
4 20.0025 : Node number and height (cm)
5 20.0025 : Node number and height (cm)
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6 20.0025 i Node nwiber and height (cm)
7 20.0025 : lode nwrber and height (cm)
I 20.0025 Node nurber and height (cm)
9 20.0025 H Node number end height (cm)
10 20.0025 N lode number a"d height (cu)
II 20.0025 lode nrumer and height (cm)
12 20.0025 Node nuwber and height (cm)
13 20.0025 Node nuaber and height (cm)
14 20.0025 Node number and height (cm)
15 20.0025 : Node nurber and height (cm)
16 20.0025 M aode number and height (cm)
17 20.0025 : Node number and height (cm)
18 22.3520 : Node number and height (cm)
208 : Number of fuel rods In assembly
1.44272 : Pin-pitch In assembly (cm)
463630.0 s Initial mass of uranium in assembly (g)
0.468122 0.47579 0.5461 : Fuel pellet radius (cm), clad Inner radius (cm), clad outer radius (cm)
19 161 1.033 : Upper and lower fuel rod plenum heights (cm)
0.714 0.714 : Upper end lower fuel rod end-cap heights (cm)
h.731 16.723 t Upper and lower fuel assembly end-fitting heights (em)
7 N Number of spacer grids (excluding the lower grid)
1 8573 383.486 115.698 : Spacer *, spacer height (cm). distance between top of spacer end bottom of active fuel (cm), Vo
2 3.81 321.732 88.676 Spacer i, spacer height (cm), distance between top of "pacer and bottom of active fuel (cm). Volu
3 3.81 26S8153 8.676 Spacer I. spacer height (cm), distance between tap of spacer and bottom of active fuetl (cm), Volu
4 381 214.577 08.676 a Spacer s, spacer height (cm), distance between tap of spacer and bottom of active fuel (cm), Volu
5 3.1 160.998 t8.676 : Spacer t, spacer height (cm), distance between tap of spacer and bottom of active fuel tcm), Volu
6 3.81 107.420 8.676 : Spacer *, spacer height (cm), distance between tap of spacer and bottom of active fuel (cm), Velu
7 3A1 53.762 8.676 : Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volum
1: Zirc-4 fuel red cladding specification
1.S565 22 : Fuel rod uper pleram density (p/cc), i of Isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
Z4054.60c 0.193
25055.SOc 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566 '

28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod lowec plenum density (g/cc), f of isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
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28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.2656 33 s Fuel assenbly upper end-fitting density (g/cc), f of isotopes
6000.50c 0.067
7014.50c 0.072
14000.50c 0.580
15031.SOc 0.034
16032.50c 0.023
24050.60c 0.660
24052.60c 13.229
24053.60c 1.529
24054.60c 0.388
25055.50c 1.481
26054.60c 2.931
26056.60c 47.255
26057.60c 1.101
26058.60c 0.149
28058.60c 8.409
28060.60c 3.325
28061.60c 0.146
28062.60c 0.473
28064.60c 0.124
1001.50c 1.699
5010.50c 2.481E-03
5011.S6c 1.134E-02
5016.5Cc 13.a88
13027.50c 0.055
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.010
41093.50c 0.283
42000.50c 0.337
73181.50c 0.283
40000.60c 1.598
50000.35c 0.023
2.2454 33 : Fuel asseffbLy Lower end-fitting density (g/cc) 4 of isotopes
6000.50c 0.056
7014.50c 0.058
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019 *
24050.60c 0.551
24052.60c 11.044
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.390
26056.6Cc 38.528
26057.60c 0.898
26058.60c 0.122
28058.60c 7.581
28060.60c 2.998
28061.60c 0.132
28062.60c 0.426
28064.60c 0.112
1001.50c 3.010
5010.50c 4.305E-03
5011.56c 1.966E-02
8016.50c 23.893
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.5Cc 0.286
42000.50c 0.340
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73181.50c 0.286
40000.60c 3.586
50000.35c 0.051
3 : Inconel spacer grid eaterfat specification
0.63246 0.67310 403.067 6.032 s CT ii, OR, CT top to tower pad top, CT bot to tower pad bot
1 : Zirc-4 CT material specification
0.56007 D.690965 393.065 3.175 s IT Ii, OR, IT top to lower pad top, IT bot to tower pad bot
1 : Zirc-4 IT materiel specification
1J : Lueber of MCKP axial active fuel nodes for assembly design 6 (latch 10, 1.7 vtZ 94C1
1 17.7300 : Mode number and height (cm)
2 20.0025 t Node kryber and height (cm)
3 20.0025 : Node number and height Cem)
4 20.0025 : Node nimiber and height (cm)
5 20.0025 : Node number and height (cm)
6 20.0025 : Node nuSber and height (cm)
7 20.0025 : Node number and height (cm)
8 20.0025 : Node nudber and height (cm)
9 20.0025 : Node nudber and height (cm)
10 20.0025 : Node nurber and height (c)
11 20.0025: Node nurber and height (cm)
12 20.0025 : Node nauber and height (cm)
13 20.0025 : Node number and height (cm)
14 20.0025 : Node niinber and height (cm)
15 20.0025 s Node nurtber and height (cm)
16 20.0o2s: Node number and height (cm)
17 20.0025: Node rutber and height (cm)
18 22.3520: Node nunber and height (cm)
208 : Number of fuel rods In asseably
1.272 : Pin-pitch in assembly (cm)
463630.0: Initial mass of uraniun in asseebly (g)
0.468122 0.47879 0.5461 : Fuel pellet radius (cm), clad inner radius (cm). clad outer radius (cm)
19.161 11.033 : Upper and lower fuel rod plenum heights (cm)
0.714 0.714 : Upper and lower fuel rod end-cap heights (cm)
6.731 16.723: Upper and lower fuel assembly end-fitting heights (cm)
7: Mutber of spacer grids (excluding the lower grid)
1 8.573 383.486 115.698 Spacer I, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Vo
2 5.08 321.493 125.M7 Spacer 4 spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Vol
3 5.08 267.917 125.758: Spacer , spacer height (cm). distance between top of spacer and bottom of active fuel (cm). vol
4 5.08 214.338 125.758: Spacer 9 spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Vol
5 5.08 160.760 125.758 Spacer I, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
6 5.08 107.181 125.758 : Spacer #, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
7 5.08 53.605 125.758 : Spacer 1, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
1 : Zirc-4 fuel rod cladding specification
1.5565 22 Fuel rod upper plenum density (glcc), of isotopes
6000.50c 0.033 *
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.S66
2tO60.60c 1.015
28061.60c 0.045
2Z062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod lower plenum density (g/cc), of isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
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15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1971 33 : Fuel assembly iper end-fitting density (g/cc), o ef isotopes
6000.Sc 0.066
7014.50c 0.071
14000.50c 0.573
15031 .50c 0.034
16032.50c 0.023
24050.60c 0.655
24052.60c 13.128
24053.60c 1.517
24054.60c 0.385
25055.50c 1.461
26054.60c 2.893
26056.60c 46.634
26057.60c 1.087
26058.60c 0.147
28058.60c 8.506
28060.60c 3.364
28061.60c 0.148
28062.60c 0.478
28064.60c 0.125
1001.50c 1.762
5010.50c 2.573E-03
5011.56c 1.175E-02
8016.50c 13.981
13027.50c 0.058
22000.5Sc 0.104 .
27059.50c 0.115
29063.60c 0.024
29065.60c 0.011
41093.50c 0.295
42000.50c 0.352
73181.50c 0.295
40000.60c 1.672
50000.35c 0.024
2.2454 33: Fuel sssembly tower end-fitting density Cglcc), f of Isotopes
6000.50c 0.056
7014.50c 0.058
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.551
24052.60c 11.044
24053.60c 1.276
24054.60c 0.324-
25055.50c 1.204
26054.60c 2.390
26056.60c 38.528
26057.60c 0.898
26058.60c 0.122
28058.60c 7.581
28060.60c 2.998
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25061.60c 0.132
2S062.60c 0.426
2806C.60c 0.112
1001.50c 3.010
5010.50c 4.305E-03
5011.56c 1.966E-02
8016.50c 23.893
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.586
50000.35c 0.051
1 : Zirc-4 spacer grid material specification
0.6326 0.67310 403.067 6.032 : CT II. OR, T top to lower pad top, ST bot to lower pad bot
I : Zirc-4 CT material specification
0.56007 0.690965 393.065 3.175 : IT IR, OR, IT top to lower pad top. IT bot to lower pad bot
I : Zirc-4 IT material specification
18 : Nuwber of NCKP axiel active fuel nodes for asserbly design 7 (Batch 9, CRA)
1 17.7800: Node nuber and height (cm)
2 20.0025 : Node number and height (cm)
3 20.0025: Node nunber and height Ccm)
4 20.0025 : Node nurber and height Ccm)
5 20.0025: Node number and height Ccm)
6 20.0025 : Node number and height (cm)
7 20.0025: Node nudber and height (cm)
8 20.0025 : Node muaber and height (cm)
9 20.0025 : Node numaber and height (cm)
10 20.0025 : Node neater and height (cm)
11 20.0025 : Node number and height (cm)
12 20.0025: Node nivber and height (cm)
13 20.0025: Node nuaber and height (cm)
14 20.0025 a Node number and height (cm)
15 20.0025 : Node ftrter and height (cm)
16 20.0025 : Node nutber and height (cm)
17 20.0025 : Node nueaer and height (cm)
18 22.3520: Node niaber and height (cm)
208: Hurber of fuel rods in assembly
1.44272: Pin-pitch In assembly (cm)
463630.0 Initial mass of uranium 1ri assembly (g)
0.468122 0.47879 1.5461 : Fuel pellet radius (cm), clad liner radius (cm). clad outer radius (cm)
19.161 11.033 : Upper and lower fuel rod plenum heights (cm)
0.714 0.714: Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 Upper and lower fuel assembly end-fitting heights (cm)
7: Nurber of spacer grids (excluding the lower grid)
1 8.573 383.486 115.69o : Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vo
2 5.08 321.493 125.758 : Spacer f spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
3 5.08 267.917 125.758 : Spacer f spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
4 5.08 214.338 125.758: Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
5 5.08 160.760 125.758 t Spacer f, spacer height tcm), distance between top of spacer end bottom of active fuel (cm), Vol
6 5.08 107.151 125.758 rSpacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (em), Vol
7 5.08 53.605 125.758 : Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel CcM). Volu
1: Zirc-4 fuel rod cladding specification
1.5565 22 : Fuel rod upper plenum density (g/cc), I of Isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
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26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.6Cc 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel red lower plenun density (ilcc). f of isotopes
6000.S0c 0.035
7014.Sc 0.043
14000.50c 0.326
15031.5Cc 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.2656 33: Fuel mssembty 4per and-fitting density g/cc), fof isotopes
6000.50c 0:06fr
7014.5Cc 0.072
14000.50c 0.580
15031.50c 0.034
16032.50c 0.023
24050.60c 0.660
24052.60c 13.229
24053.60c 1.529
24054.60c 0.388
25055.50c 1.481
26054.60c 2.931 *
26056.60c 47.255
26057.60c 1.101
26058.60c 0.149
28058.60c 8.409
28060.60c 3.325
28061.60c 0.146
28062.60c 0.473
28064.60c 0.124
1001.50c 1.699
5010.50c 2.481E-03
5011.56c 1.134E-02
8016.50c 13.488
13027.50c 0.055
22000.5Cc 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.010
41093.50c 0.283
42000.50c 0.337
73181.5Cc 0.283
40000.60c 1.598
50000.35c 0.023
2.2454 33 : Fuel assenbly lower end-fltting density (S/ee), of Isotopes
6000.50c 0.056
7014.5Cc 0.058
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14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60C 0.551
24052.60c 11.044
24053.60c 1j276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.390
26056.60c 38.528
26057.60c 0.898
26058.60c O.122
28058.60c 7.581
28060.60c 2.998
28061.60c 0.132
28062.60c 0.426
28064.60c 0.112
1001.50c 3.010
5010.50c 4.305E-03
5011.56c 1.966E-02
8016.5Cc 23.893
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.586
50000.35c 0.051
1 : Zirc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 : CT IR, OR. CT top to lower pad top, CT bot to lower pad bot
1 : Zirc-4 eT material specification
0.56007 0.690965 393.065 3.175 : IT TR, OR, IT top to tower pad top, IT bot to lower pad bot
I : Zirc-4 IT material specification
18 : Number of uhCUP ixial active fuel nodes for assembly design B (latch 8, Eapty)
1 17.7800 : Node nwiber and height (cc)
2 20.0025 : Node mraiber and height (cm)
3 20.0025 : Node duiter and height (cm)
* 20.0025 : Node numIber and height (cm)
5 20.0025 : Node number and height (cm)
6 20.0025 : ode nutber and height (cm)
7 20.0025 : Node nmber and height Wcm)
E 20.0025 : Mode nvtber and height (cm)
9 20.0025: Node number and height (cm)
10 20.0025 : Mode nurber and height (cm)
11 20.0025 : Node mraber and height (cm)
12 20.0025 : Node number and height (cm)
13 20.0025 : ode nurber and height (cm)
14 20.0025 : Node number and height (cm)
15 20.0025 : Node nurber and height (cm)
16 20.0025 : Node nurber and height (cm)
17 20.0025 : ode rsmber and height (cm)
18 22.3520 : ode number and height (cm)
208 : Number of fuel rods In assedbly
1.44272 : Pin-pitch In assembLy (cm)
463630.0 : Initial mass of uranium in assembly (9)
0.46812Z 0.47B79 0.5461 : Fuel pellet radius Ccm), clad irwer radius (cm), clad outer radius (cm)
19.161 11.033 2 Upper and lower fuel rod plenum heights Ccm)
0.714 0.714: Upper and lower fuel rod end-cap heights (cm)
6.731 16.723: Upper and ltoer fuel assembly end-fitting heights (cm)
7: Nzumber of spacer grids (excluding the lower grid)
1 8.573 383.486 115.698 s Spacer , spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vo
2 3.81 321.732 BS 676 spacer , spacer height (m). distance between top of spacer and bottom of active fuel (cm), Volu
3 3.51 268.153 U.676 Spacer I. spacer height (cm). distance between top of spacer and bottom of active fuel (cm), volu
4 3.81 214.577 U 676 Spacer f spacer height (cm). distance between top of spacer and bottoe of active fuel (cm), Volu
5 3.81 160.998 38.676: Spacer f. pacer height (cm). distance between top of spacer and bottom of active fuel (cm), Volu
6 3.81 107.420 38.676: Spacer f. spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Volu
7 3.61 53.762 88.676: Spacer I, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volum
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I : Zirc-4 fuel rod cladding specification
1.5565 22 : Fuel rod upper pla density (Stcc), of isotopes
6000.Sc 0.033
7014.50c 0.041
14000.SOc 0.309
15031.SOc 0.019
16032.50c 0.012
Z24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.03B
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod lower plaiwn density CS/cc), f of isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.84
24D54.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068 *
40000.60c 55.509
50000.35c 0.792
3.1051 33 : Fuel sssembly upper and-fitting density Cg/clc f of isotopes
6000.50c 0.065
7014.50c 0.070
14000.50c 0.567
15031.50c 0.033
16032.50c 0.023
24050.60c 0.648
24052.60c 13.002
24053.60c 1.503
24054.60c 0.381
25055.50c 1.443
26054.60c 2.859
26056.60C 46.084
26057.60c 1.074
26058.60c 0.146
28058.60c 8.487
28060.6Cc 3.356
28061.60c 0.148
28062.60c 0.477
28064.60c 0.125
1001.50c 1.849
5010.50c 2.696E-03
5011.S6e 1.231E-02
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E016.50c 14.677
13027.50c 0.058
22000.50c 0.105
27059.50c 0.116
29063.60c 0.024
29065.60c 0.011
41093.50c 0.298
42000.50c 0.355
73181.50c 0.298
40000.60c 1.680
50000.35c 0.024
2.2454 33 s Fuel assembly lower end-fittfng density (9/cc), I of Isotopes

6000.50c 0.056
7014.50c 0.058
14000.SOc 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.551
24052.60c 11.044
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.390
26056.60c 38.528
26057.60c 0.898
26058.60c 0.122
28058.60c 7.581
28060.60c 2.998
28061.60c 0.132
28062.60c 0.426
28064.60c 0.112
1001.50c 3.010
5010.50c 4.305E-03
5011.56c 1.966E-02
6016.50c 23.893
13027.Sc 0.056
22000.50c 0.100
27059.5Cc 0.112
29063.60c 0.023
29065.60c 0.011
41093.5Cc 0.286
42000.50c 0.340
73181.Sc 0.286
40000.60c 3.586
50000.35c 0.051 *
3 : Inconet spacer grid materiml specification
0.63246 0.67310 403.067 6.032 : CT IR, OR. CT top to lower pad top, CT bot to lower pad bot
1 : Zirc-4 CT material specification
0.56007 0.690965 393.065 3.175 % IT It. OR, IT top to tlwer pad top, IT bot to lower pad bot
1 : Zlrc-4 IT material specification
18 : Number of NCUP xfal active fuel nodes for assembly design 9 (Batch 9, CRA)
1 17.7800 : Node numrber *hd height (cm)
2 20.0025 : Node ranber and height (cm)
3 20.0025 : Node nurber and height (cm)
4 20.0025 : Node nurber and height (cm)
5 20.0025 :M Nde nurber and height (cmy
6 20.0025 : Node number and height (cm)
7 20.0025 Node number and height (cm)
h 20.0025 :Node nurber and height (cm)
9 20.0025 : Node nunaer and height (cm)
10 20.0025 :a ode number and height (cm)
11 20.0025 : Node nunber and height (cm)
12 20.0025 7 Node number and height (mn)
13 20.0025 : Node nurber and height (cm)
14 20.0025 : Node nunber and height (cm)
15 20.0025 : Node nurber and height (cm)
16 20.0025 :Node nurber and height (cm)
17 20.0025 : Node number ard height (cm)
18 22.3520 : Node ranber ard height (cm)
208 : Number of fuel rods In assembly
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1.44272 Pin-pitch In assembly (cm)
463630.0 initial mass of uranium In assenily (C)
0.468122 0.47879 0.5461 t Fuel pellet radius (cm). clad inner radius (cm), clad outer radius (cm)
19.161 11.033: Upper and lower fuel rod plenun heights (cm)
0.714 0.714: Upper and lower fuel rod end-cap heights (cm)
8.731 16.723: Upper and lover fuel assenbly end-fitting heights (cm)
7: Nlumber of spacer grids (excluding the lower grid)
1 8.573 383.486 115.698 : Spacer , spacer height (cm). distance between top of spacer and bottom of active fuel (cm). Ve
2 5.08 321.493 125.758 : Spacer f. spacer height '(cm) distance between top of spacer and bottom of active fuel (CM). Vol
3 5.08 267.917 125.758 : Spacer t. spacer height (cm), distance between top of spacer and bottom of active fuel tcm). Vol
4 5.08 214.338 125.758 sSpacer f spacer height (cm), distance between top of cpaer and bottom of active fuel =). VYol
5 5.08 160.760 125.758 Spacer s apacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
6 5.08 107.181 125.758 Spacer f spacer height (cm), distance between top of spacer and bottom of active fuel (cm). vol
7 S.08 53.605 125.758: Spacer f spacer height (cm), distance between top of spacer and bottom.of active fuel (cm). Velu
I * Zirc-4 fuel rod cladding specification
1.5565 22 : Fuel rod upper plenum density (g/cc), 4 of isotopes
6000.50e 0.033
7014.50c 0.041
14000.50c 0.309
15031 .50c 0.019
¶6032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
280b64.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod lower plents. density (g/cc), I of Isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.5c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.2656 33 s Fuel asseably upper end-fitting density (1cc), 6 of isotopes
6000.50c 0.067
7014.50c 0.072
14000.5c 0.580
15031 .50c 0.034
16032.50c 0.023
24050.60c 0.660
24052.60c 13.229
24053.60c 1.529
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24054.60c 0.388
25055.50c 1.481
26054.60c 2.931
26056.60c 47.255
26057.60c 1.101
26058.60c 0.149
28058.60c 8.409
28060.60c 3.325
28061.60c 0.146
28062.60c 0.473
28064.60c 0.124
1001.50c 1.699
5010.50c 2.481E-03
S011.56c 1.134E-02
8016.5Sc 13.488
13027.50c 0.055
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.010
41093.50c 0.283
42000.50c 0.337
73181.50c 0.283
40000.60c 1.598
50000.35c 0.023
2.2454 33 : Fuel assembly lower nd-fitting density Cg/cc), of Isotopes
6000.50c 0.056
7014.50c 0.058
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.551
24052.60c 11.044
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.390
26056.60c 38.52!
26057.60c 0.898
26058.60c 0.122
28058.60c 7.581
28060.60c 2.998
28061.60c 0.132
28062.60c 0.426
28064.6ec 0.112 *
1001.50c 3.010
5010.50c 4.305E-03
5011.56c 1.966E-02
9016.50c 23.893
13027.50c 0.056
Z2000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.586
50000.35c 0.051
1 : Zirc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 a CT lit, OR, CT top to lower pad top, CT bot to lower pad bot
I : Zirc-4 CT material specification
0.56007 0.690965 393.065 3.175 : IT 1t, OR, IT top to lower pad top, IT bat to lower pad bot
I : Zrec-4 IT material specification
18 : Number of KCNP axial active fuel nodes for assembly design 10 (Batch 10, Empty)
I 17.7100 : Node number and height Cem)
2 20.0025 Node nu mber and height Ccm)
3 20.0025 : Node rndber and height Cem)
4 20.0025 : Node nrwber and height Ce.)
5 20.0025 : Node rnaber and height Cem)
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6 20.0025: Node number and height Cac)
7 20.0025 : Node number and height (cm)
5 20.0025 : Node wnaber and height Can)
9 20.0025 : lode number and height (cm)
10 20.0025 sNode number and height (cm)
11 20.0025 : Node waiber and height (cm)
12 20.0025 Node number and height (cm)
13 20.0025 Node nrmber and height (cn)
14 20.0025 Node number and height (cm)
15 20.0025 : Node number and height (cm)
16 20.0025 : Node number and height (am)
17 20.0025 : Node number and height Cem)
18 22.3520 : Node number and height (an)
208 Number of fuel rods in assembly
1.U272 : Pin-pitch in assembly (am)
463630.0 : Initial mass of uranium In assembly (g)
0.468122 0.47879 0.5461 : Fuel pellet radius (cm), clad inrer radius (cem), clad outer radius (cm)
19.161 11.033 : Upper and lower fuel rod plenum heights Ccm)
0.714 0.714 : Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 s Upper and lower fuel assembly end-fitting heights (cm)
7 Number of spacer grids Cexcluding the lower grid)
1 8.573 383.486 115.698 : Spacer #. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Va
2 5.08 321.493 125.758 Spacer " spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
3 5.08 267.917 125.758 Spacer s spacer height (ca), distance between top of spacer and bottom of active fuel (ca), Vol
4 5.08 214.338 125.758: Spacer i. spacer height Can), distance between top of spacer and bottom of active fuet Cmn), Vol
5 5.08 160.760 125.758: "pcer E. spacer height cma), distance between top of spacer and bottom of active fuel (cm), Vol
6 5.08 107.181 125.758 spacer 4, spacer height (cn), distance between top of spacer and bottom of active fuel (ca). Vol
7 5.08 53.605 125.758: Spacer t. spacer height (cm), distance between top of spacer and bottom of active fuel lcm), Volu
I: Zirc-4 fuel rod eladding specification
1.5565 22 : Fuel rod upper plenuan density (g/cc), f of isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.5Dc 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054 .60c 0.193
25055.SOc 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566 '
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod lover plenum density (g/cc), 6 of isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326

15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709

26056.60c 27.553
26057.60c 0.642

2605B.60c 0.087
28058.60c 2.709
28060.6Cc 1.071
28061.60c 0.047
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28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1051 33 : Fuel assadbLy upper end-fitting density Cu/cc), o of Isotopes
6000.50c 0.065
7014.5Cc 0.070
14000.50c 0.567
15031.50c 0.033
16032.50c 0.023
24050.60c 0.64B
24052.60c 13.002
24053.60c 1.503
24054.60c 0.381
.25055.50c 1.443
26054.60c 2.859
26056.60c 46.084
26057.60c 1.074
26058.60c 0.146
28058.60c 8.487
25060.6Cc 3.356
28061.60c 0.148
28062.60c 0.477
28064.60c 0.125
1001.50c 1.849
5010.50c 2.696E-03
5011.56c 1.231E-02
8016.50c 14.677
13027.50c 0.058
22000.50c 0.105
27059.50c 0.116
29063.60c 0.024
29065.60c 0.011
41093.50c 0.295
42000.50c 0.355
73181.50c 0.298
40000.60c 1.680
50000.35c 0.024
2.2454 33 : Fuel asserbty lower end-fittIng density (I/cc), 4 of isotopes
6000.50c 0.056
7014.50c 0.058
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019 '

24050.60c 0.551
24052.60c 11.044
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.390
26056.60c 38.528
26057.60c 0.898
26058.60c 0.122
28058.60c 7.581
28060.60c 2.998
28061.60c 0.132
28062.60c 0.426
28064.60c 0.112
1001.50c 3.010
5010.5Sc 4.305E-03
5011.56c 1.966E-02
8016.5Cc 23.893
13027.50c 0.056
220W0.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
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73181.50c 0.286
40000.60c 3.5t6
50000.35c 0.051
I : Zirc-4 spacer grid material specification
0.63246 0.673lO 403.067 6.032 : CT tR, OR, CT top to lower pad top, CT bot to lower pad bot
I : Zirc-4 CT material specification
0.56007 0.690965 393.065 3.175 : IT It, OR, IT top to lower pad top. IT bot to lower pad bot
1 . Zirc-4 IT material specification
18 : Number of NCNP axial active fuel nodes for assesbly design 11 tlatch 5 CRA)
1 17.7800: Node rui'er and height (cm)
2 20.0025 N Node nizter and height (cm)
3 20.0025 : Node nurber and height (cm)
4 20.0025 : Node nurber and height (cm)
5 20.0025 lNode nizber and height (cm)
6 20.0025 lNode nurber and height (cm)
7 20.0025 Node nurber and height (cm)
£ 20.0025 Node number and height (cm)
9 20.0025 : Node nutber and height (cm)
10 20.0025 lNode rnuber and height (cm)
11 20.0025 llNode n er and height (cm)
12 20.0025 : Node number and height (cm)
13 20.0025 : Node nurber and height (cm)
14 20.0025: Node rnter and height (cm)
15 20.0025 : Node nwmber and height (cm)
16 20.0025 Node rnuber and height (cm)
17 20.0025; Node rnber and height (cm)
18 22.3520 lNode nurber and height (cm)
Z08: Hurber of fuel rods In assembly
1.44272 Pin-pitch In assembly (cm)
463630.0 Initial ass of uraniun In assembly (g)
0.468122 0.4797V 0.5461 Fuel pellet radius (cm), clad inner radius (c), clad outer radius (cm)
19.161 11.033: Upper and lower fuel rod plenm heights (cm)
0.714 0.714 : Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 : Upper and lower fuel assembly end-fittfng heights (cm)
7: Hurter of spacer grids (excluding the lower grid)
1 8.573 383.U6 115.698 : Spacer *. spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Ve
2 3.51 321.732 U.676: Spacer I, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
3 3.81 268.13 U8.676 Spacer t. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Voltu
4 3.81 214.577 88.676 spacer *. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
5 3.81 160.998 88.676 Spacer I. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
6 3.31 107.420 88.676: Spacer I, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Voltu
7 3.81 53.762 88.676: Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). VOlue
1 : ZIrc-4 fuel rod cladding specification
1.5565 22: Fuel rod upper plenum density (glcc). f of isotopes
6000.50c 0.033 * .
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.5Cc 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod lower plenun density (gScc). o f isotopes
6000.5Cc 0.035
7014.50c 0.043
14000.50c 0.326
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15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.5Dc 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
2605S.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.2656 33 : Fuel assembly uper end-fitting density Cg/cc). of isotopes
6000.50c 0.067
7014.50c 0.072
14000.50c 0.580
15031.50c 0.034
16032.50c 0.023
24050.60c 0.660
24052.60c 13.229
24053.60c 1.529
24054.60c 0.388
25055.50c 1.481
26054.60c 2.931
26056.60c 47.255
26057.60c 1.101
26058.60c 0.149
28058.60c 8.409
28060.60c 3.325
28061.60c 0.146
28062.60c 0.473
28064.60c 0.124
1001.50c 1.699
5010.50c 2.481E-03
5011.56c 1.134E-02
E016.50c 13.488
13027.50c 0.055
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.010
41093.50c 0.283
42000.50c 0.337
73181.50c 0.283
40000.60c 1.598
50000.35c 0.023
2.2454 33 : Fuel asseetly lower end-fftting density (g/cc), U of isotopes
6000.50c 0.056
7014.50c 0.058
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.551
24052.60c 11.044
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.390
26056.60c 38.528
26057.60c 0.898
26058.60c 0.122
28058.60c 7.581
28060.60c 2.998
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28061.60c 0.132
28062.60c 0.426
28064.6Cc 0.112
1001.50c 3.010
5010.50c 4.305E-03
5011.56c 1.66602
8016.50c 23.893
13027.SOc 0.056
22000.50c 0.100
27059.5Oc 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.2B6
42000.50c 0.340
73181.5c 0.286
40000.60c 3.586
50000.35c 0.051
3 : Inconel spacer grid material specification
0.63246 0.67310 403.067 6.032 CT IR, OR, CT top to lower pad top, ST bot to lower pad bot
1: Zirc-4 CT material specification
0.56007 0.690965 393.065 3.175 : IT IR, OR, IT top to tower pad top, IT bot to lower pad bet
I : Zirc-4 IT material specification
1t : Number of NCNP axial active fuel nodes for asserbly design 12 (Batch 9, APSRA)
1 17.7800: lNode rumber and height (cm)
2 20.0025 lNode number and height (cm)
3 20.0025: lNode uzber and height (cm)
4 20.0025: lNode nurber and height (cm)
5 20.0025: lNode noumer and height (cm)
6 20.0025: lNode nurber and height (cm)
7 20.0025 Node nurber and height (cm)
8 20.0025: lNode nurber and height (cm)
9 20.0025 : Node nusber and height (cm)
10 20.0025: lNode number and height (cm)
11 20.0025 lNode mnrber and height (cm)
12 20.0025 lNode nuaber and height (ca)
13 20.0025 llNode nurber and height (cm)
14 20.0025: :Node mnuber and height (cm)
15 20.0025: Node nurber and height (cm)
16 20.0025 :Mode nuber rand height (cm)
17 20.0025 :Mode nurber and height (cem)
18 22.3520 lNode nurber and height cem)
208: Nuaber of fuel rods in assembly
1.44272 Pin-pitch in asstenbly (cm)
463630.0 Initial mass of uraniun In assembly (g)
0.468122 0.47879 *.5461: Fuel pellet radius (cm), clad inner radius (cm), clad outer radius (cm)
19.161 11.033 : Upper and lower fuel rod plenum heights (cm)
0.714 0.714 Upper and lower fuel rod end-cap heights (cm)
8.731 16.723: Upper and lower fuel assembly end-fitting heights (cm)
7: lNurber of spacer grids (excluding the lower grid)
1 8.573 383.486 115.698 : Spacer t, spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Vo
2 5.08 321.493 125.758 : Spacer C, spacer height (cm). distance between top of spacer and bottom of active fuel (cm). Vol
3 5.08 267.917 125.758 i Spacer *, *pacer height (cm), distance between top of spacer and lkottom of active fuel (cm), Vol
4 5.08 214.338 125.758 a Spacer I, spacer height (cm), distance between top of spacer and bottem of active fuel (cm), Vol
5 5.08 160.760 125.?58 t Spacer 1, spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Vol
6 5.08 107.181 125.75B a Spacer U, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
7 5.08 53.605 125.M : Spacer #, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Volu
1 : ZIrc-4 fuel rod cladding specification
1.5565 22 s Fuel rod upper plenum density tg/cc), o of isotopes
6000.Sc' 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
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26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
2tO60.6Cc 1.015
28061.60c 0.045
28062.60c 0.144
2tO64.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod lower plenuin density (l/ce), I of isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
25062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1998 33 : Fuel assem'bly qper end-fitting densIty Chlcc). I of Isotopes
6000.50c 0.066
7014.50c 0.072
14000.50c 0.578
15031.50c 0.034
16032.50c 0.023
24050.60c 0.659
24052.60c 13.208
24053.60c 1.526
24054.60c 0.387
25055.50c 1.478
26054.60c 2.925 '
26056.60c 47.151
26057.60c 1.099
26058.60c 0.149
28058.60c 8.416
28060.60c 3.328
28061.60c 0.147
28062.60c 0.473
28064.60c 0.124
1001.50c 1.713
S010.5c 2.S01E-03
5011.56c 1.142E-02
8016.Sc 13.594
13027.50c 0.056
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.011
41093.50c 0.285
42000.50c 0.339
73181.50c 0.285
40000.60c 1.605
50000.35c 0.023
2.2454 33: Fuel asgembly lower end-fitting density Cg/c, 5 of Isotopes
6000.50c 0.056
7014.50c 0.058
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14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.551
24052.60c 11.044
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.390
26056.60c 38.528
260S7.60c 0.898
26058.60c 0.122
28058.60c 7.581
28060.60c 2.998
28061.60c 0.132
28062.60c 0.426
28064.60c 0.112
1001.50c 3.010
5010.50c 4.305E-03
5011.56c 1.966E-02
8016.50c 23.893
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.586
50000.35c 0.051
1: Zirc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032: CT TR, OR, CT top to lower pad top, CT bot to lower pad bot
¶: Zirc-4 CT material specification
0.56007 0.690965 393.065 3.175: IT IR, OR, IT top to lower pad top, IT bot to lower pad tot
1: Zirc-4 IT material specification
18 : Nlumber of NCKP aale active fuel nodes for assembly design 13 (Batch A. CRA)
1 17.7800 Node nurber and height Com)
2 20.0025 Node nwtber and height (cmi)
3 20.0025: Node nurber and height (cm)
4 20.0025 llode nuber and height (cm)
5 20.0025 : Wode number and height (cM)
6 20.0025 :Node number and height (cm)
7 20.0025 :Mode rnmber and height (cm)
8 20.0025 :Node nurber and height (cm)
9 20.0025 : Node nurber and height (cm)
10 20.0025: ode nurber and height (cm)
11 20.0025: lNode rumber and height (cm)
12 20.0025: Node number and height (cm)
13 20.0025: Node nurber and height (cm)
14 20.0025: Node nurber and height (cm)
15 20.0025 lode nurber and height (cm)
16 20.0025: ode rnuber and height (cm)
17 20.0025 :'ode nurber and height (cm)
18 22.3520 : Node numer and height (cm)
208: Number of fuel rods in assembly
1.44272 Pin-pitch in assembtly (cm)
463630.0: Initial mass of uraniun In assiebtly (g)
0.468122 0.47879 0.5461: Fuel pellet radius (cm), clad Inner radius (ca), clad outer radius (cm)
19.161 11.033 : Upper and lower fuel rod plenu. heights (cm)
0.714 0.714: Upper and lower fuel rod end-cap heights Icm)
8.731 16.723 Upper and lower fuel assembly end-fitting heights (cm)
7: Number of spacer grids (excluding the lower grid)
1 8.573 383.486 115.698 : Spacer f, spacer height Cem), distance between top of spacer and bottom of active fuel Icm), Vo
2 3.81 321.732 U8.676: Spacer t spacer height (cm), distance between top of spacer and bottom of active fuel Icn). Volu
3 3.81 268.153 88.676 : Spacer t, spacer height (Cem), distance between top of spacer and bottom of active fuel (cm), Volu
4 3.81 214.577 88.676 :Spacer t, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
5 3.81 160.998 58.676 : Spacer 9, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
6 3.81 107.420 88.676 : Spacer t; spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
7 3.81 53.762 88.676 : Spacer 5, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol.u
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I z irc-4 fuel rod ctaddfne specification
1.5565 22 : Fuel rod ipper plenun density C9gcc) t of isotopes
6000.50c 0.033
7014.5c 0.041
14000.50c 0.309
15031.50c 0.919
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.8Z3
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
2W062.60c 0.144
2W64.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod lower plerun density (glcc), of isotopes
6000.50c 0.035
7014.5Oc 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
1016.50c 0.068 *
40000.60c 55.509
50000.35c 0.792
3.2656 33 : Fuel asseably Liper and-fitting density Cg/cc)* 4 of isotopes
6000.50c 0.067
7014.50c 0.072
14000.50c 0.580
15031.50c 0.034
16032.50c 0.023
24050.60c 0.660
24052.60c 13.229
24053.60c 1.529
24054.60c 0.388
25055.50c 1.481
26054.60c 2.931
26056.60c 47.255
26057.60c 1.101
26058.60c 0.149
28058.60c 8.409
28060.60c 3.325
28061.60c 0.146
28062.60c 0.473
28064.60c 0.124
1001.50c 1.699
5010.50c 2.481E-03
5011.56c 1.134E-02
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W16.5Sc 13.4U
13027.50c 0.055
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.010
41093.50c 0.283
'42000.SOc 0.337
73181.50c 0.283
40000.60c 1.598
50000.35c 0.023
2.2454 33: Fuel asseubly lower end-fitting density (gCcc). r of Isotopes
6000.50c 0.056
7014.50c 0.058
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.551
24052.60c 11.044
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.390
26056.60c 38.528
26057.60c 0.898
26058.60c 0.122
28058.60c 7.581
28060.60c 2.998
28061.60c 0.132
28062.60c 0.426
28064.60c 0.112
1001.50c 3.010
5010.50c 4.305E-03
5011.56c 1.966E-02
8016.50c 23.893
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.586
50000.35c 0.051 .
3: Inconel spacer grid material specification
0.63246 0.67310 403.067 6.032 : CT 11, OR, CT top to lower pad top. GT bot to lower pad bot
1: Zirc-4 CT material specification
O.S6007 0.690965 393.065 3.175: IT lR, OR, IT top to lower pad top, IT bot to lower pad bot
1: Zirc-4 IT material specification
1B: Number of CUCP axiaL active fuel nodes for assembly design 14 (Setch TA, Eopty)
1 17.7800 : Node numer and height (can)
2 20.0025 :N ode number and heIght (Cm)
3 20.0025 sNode number and height (cm)
4 20.0025 iNode rnber ard height (cm)
5 20.0025 :Node nuarber aid height (cm)
6 20.0025 :Node nunber and height (cm)
7 20.0025 lNode number and height (cm)
J 20.0025: Node rumber and height (cm)
9 20.0025: lode number and height (cm)
10 20.0025: Node number and height (cm)
11 20.0025: Node runber and height (cm)
12 20.0025: Node nutber and height (cm)
13 20.0025 aNode nurber and height (cm)
14 20.0025 a Node natber and height (cm)
15 20.0025 a Node number and height (cm)
16 20.0025: INode uriber and height (cm)
17 20.0025: INode nmrber and height (cm)
18 22.3520 INode numter and height (cm)
208 : Number of fuel rods In assemrly
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1.42 : Pin-pitch In assembly (cO
46360.0 s Initial mass of urantin In assemibly (g)
0.468122 0.47879 0.5461 s Fuet pellet radius (cm), clad Inner radius (cm). clad outer radius (ac)
19.161 11.033 i Upper and lower fuel rod plenum heights (cm)
0.714 0.714 s Upper and lower fuel rod end-cap heights (cm)
5.731 16.723 s Upper and lower fuel asseebly end-fitting heights (cm)
7: lNumber of spacer grids Cexcltuding the Lower grid)
1 t.573 383.486 115.698 s Spacer 9, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Ve
2 3.81 321.732 8S.676: Spacer 4 spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Velu
3 3.81 263.153 W8.676 Spacer 9 spacer height (cm),. distance between top of spacer and bottom of active fuel (cm) Volu
4 3.81 214.577 88.676 Spacer I* spacer height (cm), distance between top of spacer and bottom of active fuel (CI), Volu
S 3.81 160.998 88.676: Spacer 6, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
6 3.81 107.420 88.676: Spacer t. spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Volu
7 3.81 53.762 88.676: Spacer U, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volum
1: Zirc-4 fuel rod cladding specification
1.5565 22: Fuel rod wper plenum density (glcc), if of isotopes
6000.50c 0.033
7014.50c 0.041
14000.5Dc 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22: Fuel rod lower plenum density (gfcc), of Isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347 *
24052. 60c 6.959
24053.60c O.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
2S060.60c 1.071
28061.60c 0.047
28062.60c 0.132
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1051 33 : Fuel asseatly upper end-fitting density (g/cc), of Isotopes
6000.5Cc 0.065
7014.50c 0.070
14000.50c 0.567
15031.50c 0.033
16032.50c 0.023
24050.60c 0.648
24052.60c 13.002
24053.60c 1.503
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24054.6Qc 0.381
25055.5Sc 1.443
26054.60c 2.859
26056.60C 46.084
26057.60c 1.074
26058.60c 0.146
28058.60c 8.4t7
28060.60c 3.356
28061.60c 0.148
28062.60c 0.477
28064.60c 0.125
1001.50c 1.849
5010.50c 2.696E-03
5011.56c 1.231E02
8016.50c 14.677
13027.50c 0.058
22000.50c 0.105
27059.50c 0.116
29063.60c 0.024
29065.60c 0.011
41093.50c 0.298
42000.50c 0.355
73181.50c 0.298
40000.60c 1.680
50000.35c 0.024
2.2454 33 : Fuel assembly lower end-fitting densitY (;/cc). I of isotopes
6000.50c 0.056
7014.50c 0.058
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.551
24052.60c 11.044
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.390
26056.60c 38.528
26057.60c 0.U98
26058.60c 0.122
28058.60c 7.581
28060.60c 2.998
28061.60c 0.132
28062.60c 0.426
28064.60c 0.112 '
1001.50c 3.010
5010.50c 4.305E-03
5011.56c 1.966E-02
5016.50c 23.893
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.586
50000.35c 0.051
3 : Inconel spacer grid material specification
0.3246 0.67310 403.067 6.032 : CT IR, OR, GT top to tower pad top, GT bot to Lower pad bot
I : Z1rc-4 eT mteriea specification
0.56007 0.690965 393.065 3.175 s IT IR, OR, IT top to towjer pad top, IT bot to lower pad bat
1 s Z2rc-4 IT materiel specification
2 s Nurber of different SPRA banks
06 :PA bank Identifier
17 : Naaber of BPM axial nodes
I 17.7800 : Mode numter and height (cm)
2 20.0025 s Node nuzber and height (cm)
3 20.0025 : Mode number and height Cm)
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4 20.0025: Node nurber and height (cm)
5 20.0025 llode nurter and height (cm)
6 20.0025 Node nuaber and height (cm)
7 20.0025: Node nurber and height (cm)
8 20.0025: Node nmrter and height (cm)
9 20.0025: Node nurber and height (cm)
10 20.0025 : Node nurer and height (cm)
11 20.0025 : Node nuwber and height (cm)
12 20.0025: Node nurber and height (em)
13 20.0025 l Node rnrber and height (cm)
14 20.0025 : Node nurber and height (cm)
15 20.0025 : Node nurber and height (cm)
16 20.0025 s Node nuwber and height (cm)
17 20.0025 : Node nuaber and height (cm)
39.075 s Dist. between top of lower pad and bottom of bottom BP node (cm)
Y : Flag for non-absorbing BP nodes
01 V : Node f. Flag for non-absorbing BP material
02 N : Node f, Flag for non-absorbing BP material
03 N : Node f, flag for non-absorbing UP material
04 N : Node 9 Flag for non-absorbing OP material
05 N h Node f. Flag for non-absorbing UP material
06 N1: Node I* Flag for non-absorbing UP material
07 N Node *. Flag for non-absorbing UP material
08 N a Node f* Flag for non-absorbing BP material
09 N: Node f, Flag for non-absorbing BP material
10 N : Node f. Flag for non-absorbing UP material
11 N: Node I, Flag for non-absorbing UP material
12 N 1 Node U. Flag for non-absorbing UP material
13 11: Node *, Flag for non-absorbing UP material
14 N : Node if. Flag for non-absorbing UP material
15 N : Node f Flag for non-absorbing UP material
16 N: lNode f Flaog for non-absorbing UP materale
17 N Node Flag for non-absorbing UP material
0.4318 0.4572 0.5461 s BP absorber radius (cm), CPR IR (cm), tPR OR (cm)

49.825 1.914U EPR upper plenum height (cm), PR lower plenun height (cm)
1 : CPR absorber material specification CA1203-94C)
3.7 1.700 : UP density (9/cc), B4C utX in BP
I : mon-absorbing BP moterial specification (A1203)
3.7 : Non-absorbing BP density (g/cc)
1 : Zirc-4 tPR clad material specification
1.9030 22 : tPR upper plenum density tC/cc). f of isotopes
6000.5Cc 0.069
7014.50c 0.087
14000.50c 0.6S1
15U31.50c 0.039 *
16032.50c 0.026
24050.60c 0.689
24052.60c 13.809
24053.60c 1.596
24054.60c 0.405
25055.50c 1.735
26054.60c 3.400
26056.60c 54.820
26057.60c 1.278
26058.60c 0.173
28058.60c 5.409
28060.60c 2.139
28061.60c 0.094
28062.60c 0.304
28064.60c 0.080
8016.50c 0.016
40000.60c 12.996
50000.35c 0.185
6.56 11 s ZPk lower ptenum density Cg/cc), 9 of Isotopes
24050.60c 0.004
24052.60c 0.084
24053.60c 0.010
24054.60c 0.002
26054.60c 0.011
26056.60c 0.184
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26057.60c 0.004
26058.60c 0.001
8016.50c 0.120
40000.60c 98.180
50000.35c 1.400
07 s 1PMA bank identifier,
17 : Nurber of WPRA exit nodes
1 7. 7800 : Node nurber and height (cm)
2 20.0025 : Node maber and height (cm)
3 20.0025 : Node nurber and height (cm)
4 20.0025 s Node number and height (cm)
5 20.0025 : Node nurber and height tem)
6 20.0025 : Node dmber and height (cm)
7 20.0025 : Node nurber and height (cm)
8 20.0025 : Node nuaber and height (cm)
9 20.0025 l Node nurber and height (cm)
10 20.0025: Node nmber and height (cm)
11 20.0025: Node nurber and height (cm)
12 20.0025: Node number and height (cm)
13 20.0025: Node nurber and height (cm)
14 20.0025: Node number and height (cm)
15 20.0025: Node nreber and height (cm)
16 20.0025: Node number and height (cm)
17 20.0025: ode number and height (cm)
39.075 a Dist. between top of Lower pad and bottom of bottom BP node (cm)
r : Flag for non-absorbing BP nodes
01 V Node f, Flag for non-absorbing *P material
02 N Node 4, Flag for non-absorbing BP material
03 N: Node I. Flag for non-absorbing BP material
04 N: Node f, Flag for non-absorbing UP material
05 N: Node #, Flag for non-absorbing UP material
06 N: llode f, Flag for non-absorbing BP material
07 Nt: Node f, Flag for non-ebsorbing BP material
08 N: Node f, Flag for non-absorbirg BP material
09 N : Iode'f Flag'for non-absorbing BP material
10 V : Node f Flag for non-absorbing UP material
11 N Node f Flag for non-absorbing SP material
12 N: llode f, Flag for non-absorbing BP material
13 N: Node 1, Flag for non-absorbing BP material
14 N: Node C. Flag for non-absorbing SP material
15 N: llode f Flag for non-absorbing BP material
16 N: ode * Flag for non-absorbing SP material
17 N: Itode f Flag for non-absorbfng EP material
0.4318 0.4572 0.3461 6 UP absorber radius (cm), EPR JR (cm), EPR OR (cm)
49.825 1.914 : EPR u;er plenum height (em), PR lower plenun height (cm)
I : EPR absorber material specification (Al203-94C)
3.7 2.000 W P density (g/ce), K4C it: in UP
I :Non-absorbfng UP material specification CA1203)
3.7 a Non-absorbing BP density (g/cc)
1 :Zirc-4 IPR clad material specification
1.9030 22 s UPR uLpper pterum density (g/cc), of isotopes
6000.Sc 0.069
7014.50c 0.087
14000.50c 0.651
15031.50c 0.039
16032.50c 0.026
24050.60c 0.689
24052.60c 13.809
24053.60c 1.596
24054.60c 0.405
25055.50c 1.735
26054.60c 3.400
26056.60c 54.820
26057.60c 1.278
26058.60c 0.173
28058.60c 5.409
28060.60c 2.139
28061.60c 0.094
28062.60c 0.304
28064.60c 0.080

I
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8016.50c 0.016
40000.60c 1Z.W96
50000.35c 0.185
6.56 11 : BPR lower plemn density (Calc). I of isotopes
24050.60c 0.004
24052.60c 0.084
24053.60c 0.010
24054.60c 0.002
26054.60c 0.011
26056.60c 0.184
26057.60c 0.004
26058.60c 0.001
8016.5Cc 0.120
40000.60c 98.18t
50000.35c 1.400
4 Number of different CRA banks
01 CRA bank identifier
0.49784 0.50546 0.55880 366.204 340.361 2.684 27.813 CR dimensions (cm)
10.17 4 : CR absorber material density (g/ce). of isotopes
47107.60c 41.101
47109.60c 38.899
4B000.50c 5.000
49000.60c 15.000
2 * SS304 CR clad material specification
3.2035 19 : CR upper piermim density (glee). of isotopes
6000.50C 0.080
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
25064.60c 0.092
7.9 19 : CR lowersplenun density (g/ee). of isotopes
6000.5Cc 0.080
7014.5Cc 0.100
14000.50c 0.750
15031.50c 0.045
16032.5Cc 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
02 : CRA bank identifier
0.49784 0.50546 0.55880 331.000 340.361 2.684 27.813 : CR dimensions Cam)
10.17 4 : CR absorber material density (g/ee). 4 of isotopes
47107.60C 41.101
47109.60c 38.899
48000.50C 5.000
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49000.60c 15.000
2 : SS304 CR clad materala specificatlmn
3.2035 19 s CR upper plai. density (W/oc, o ef Isotopes
6000.5Sc 0.080
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60e 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.OOD
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
2605S.60c 0.200
2058.60c 6.234
2S060.60c 2.465
28061.60c 0.109
2S062.60c 0.350
25064.60c 0.092
7.9 19 : CR lower plteum density (9/cc), 1 of Isotopes
6000.50c 0.080
7014.5Cc 0.100
14000.5Oc 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
Z4053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26055.60c 0.200
25058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
03 : CRA bank identifier
0.49784 0.50546 0.55880 69.000 340.361 2.684 27.813: CR dimensions (cm)
10.17 4 : CR sbsorber material density Cg/cc), f of Isotopes
47107.60c 41.101
47109.60c 38.699
48000.50c 5.000
49000.60c 15.000
2 : SS304 CR clad material specification
3.2035 19: CR upper plenun density (l/cc), o of Isotopes
6000.50c 0.080
7014.5Cc 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c O.793
24052.60c 15.903
24053.60c 1.E38
24054.60C 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
25062.60c 0.350
28064.60c 0.092



Aug 28 18:03 1997 File Rame: 1ro26b.txt *BA000000-01717-0200-aOo'8 REV 00 ATTACiIEIl V - Page 45

7.9 19 : CR lower plenun density (g/ce), 4 of Isotopes
6000.50c 0.080
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.E38
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
04 : CRA bank Identifier
0.49784 0.50546 0.55880 17.000 340.361 2.684 27.813 CR dimensions Cc.)
10.17 4 : CR absorbir material density (glce), 4 of Isotopes
47107.60c 41.101
47109.60c 38.899
48000.50c 5.000
49000.60c 15.000
2 : SS304 CR clad material specifIcation
3.2035 19 a CR upper plemumn densIty (glcc), I of Isotopes
6000.5c 0.080
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465 S
28061;:60c 0.109
28062.60c 0.350
28064.60c 0.092
7.9 19 : CR lower plenun density Cg/cc). N of isotopes
6000.50c 0.080
7014.50c 0.100
14000.50c 0.750
15031 .50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
1 Number of different APSKA banks
05 APSRA bank Identifier
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0.47625 0.49022 0.5S88 0.49022 0.55M: APSR dimensios (Cm)
0.9902 z APSR intermedlate plug volume fraction
122.000 160.02 1.905 1.924 0.952 0.001 t APSE dimensions (cm)
8.19 28 t APSR absorber density (u/cc). of isotopes
6000.SOc 0.080
14000.50c 0.350
15031.50C 0.015
16032.50c 0.015
24050.60c 0.?93
24052.60c 15.903
24053.60c 1.638
24054.60c 0.466
25055.50c 0.350
26054.60c 0.958
26056.60c 15.442
26057.60c 0.360
26058.60c 0.049
28058.60c 35.382
2B060.60c 13.993
28061.60c 0.616
2W62.60c 1.989
28064.60c 0.520
5010.50c 1.078E-03
5011.56e 4.925£-03
22000.50c 0.900
13027.50c 0.500
27059.50c 1.000
29063.60c 0.205
29065.60c 0.095
41093.50c 2.563
42000.50c 3.050
73181.50c 2.563
2 s SS304 APSR clsd meterial specification
2: SS304 APSR follow rod material specification
1.OE-3 i: APSR upper plenun density tglcc), i of isotopes
2004.50C 100.0
1.OE3 1 : APSR lower plenun density (g/cc), f of isotopes
2004.50c 100.0

. .
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I : UJW core design
2 : 1/4th core symmetry utilized
Crystal River Unit 3 : Reactor name
CR3 : Reactor prefix for filenames
08 Cycle identifier
515.5 : CRC statepoint EFPD value
1 : Largest isotope set utilized
OFF : Fuel Density Option
10000 25 225 : Control specifications
18 : Number of CRC axial active fuel nodes per assebtly
1 17.7800 Mode murber and height (cm)
2 20.0025 : Node nurer and height (cm)
3 Z0.0025 Node nuiber and height (cm)
4 20.0025 Mode nutber and height (cm)
5 20.0025 Node nurber and height (cm)
6 20.0025 Node nunber and height (cm)
7 20.0025 Node number and height (cm)
8 20.0025 N Node number and height (cm)
9 20.0025 : Node mnaber and height (cm)
10 20.0025 Mode number and height (cm)
11 20.0025 M Node number and height (cm)
12 20.0025 M aode numiber and height (cm)
13 20.0025 aode number and height (cm)
14 20.0025 :Mode number and height Ccm)
15 20.0025 : Node number and height (cm)
16 20.0025 : Node number and height (cm)
17 20.0025 :Node number and height (cm)
18 22.3520 :Node number.and height (cm)
21.81098 :Assembly pitch in core (cm)
536.0 2200.0 675.0 : Nod. temp.(F), System press.(psi), ppmb
A18z G27 604 K04 C20 N06 G02 F19
G27 619 H10 IG1 h12 C12 N14 F27
G06 1110 C20a 1117 I7 N19 614 P23

0. 610 HK17 G19a H23 G25 1125
C20 N12 C17 d23 F19a K27 623
106 612 H19 625 127 E19
602 H14 G14 125 623
F19 F27 F23
13 :Nurber of different fuel assumbly designs
1 2 3 4 5 6 7 8 (INSERTION RI ASSEMBLIES DEFINE ASSEMBLY DESIGNS)
2 3 6 3 4 3 9 8
3 6 104 114 3 8
4 3 4 3 4 3 9
5 4 114 129 2
6 3 4 3 9 13,
79392
8a8
6 Number of insertion rod assembly banks
01 CRA 366.204 CRA Banks 1-5
02 CRiA 261.000 CRA Banks 6
03 CRA 17.000 CRA Banks 7
04 APSIRA 366.206 APSRA Bank A
05 UPRA 22.352 1.700 wtZ 14C
06 OPRA 22.352 2.000 wtZ C4C
00 00 01 06 03 05 02 00
00 01 05 01 06 01 00 00
01 05 02 06 04 06 01 00
06 01 06 01 06 01 00
03 06 04 06 03 00 00
05 01 06 01 00 00
02 00 01 00 00
00 00 00
1.93 3.84 3.84 3.94 2.62 3.94 3.84 3.49
3.84 3.84 3.94 3.84 3.94 3.84 3.94 3.49
3.84 3.94 2.62 3.94 3.84 3.94 3.U4 3.49
3.94 3.84 3.94 3.84 3.94 3.84 3.94
2.62 3.94 3.84 3.94 3.49 3.94 3.84
3.94 3.84 3.94 3.84 3.94 3.29
3.84 3.94 3.K4 3.94 3.84
3.49 3.49 3.49
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BBttBIB8
BBBSsB5
B B B B B B B I
B B B B B B B

BBBBBBB
B B BI B B.
BBBBB
B Bt
3: :Nauber of lower regions in NCOP model (below Lower end-fittings)
5.08 2.7963 23 s Lower region 1 height (cm), density (g/cc). * of Isotopes
6000.50c 0.064
7014.5Cc 0.080
14000.50c 0.603
15031.50c 0.036
16032.50c 0.024
24050.60c 0.638
24052.60c 12.796
24053.6Cc 1.479
24054.60c 0.375
25055.50c 1.609
26054.60c 3.152
26056.60c SO.816
26057.60c 1.184
26058.60c 0.161
28058.60c 5.016
28060.60c 1.984
25061.60c 0.087
28062.60c 0.282
28064.60c 0.074
1001.5Cc 2.185
5010.50c 2.370E-03
5011.56C I.083E-02
8016.50c 17.341
12.70 2.4766 23: Lower region 2 height (cml, density Cg/cc), of Isotopes
6000.50c 0.061
7014.5Cc 0.077
14000.50c 0.574
15031.50c 0.034
16032.50c 0.023
24050.60c 0.607
24052.60c 12.175
24053.60c 1.407
24054.60c 0.357
25055.50c 1.531
26054.60c 2.999
26056.60c 48.350
26057.60c 1.127
26058.60c 0.153
28058.60c 4.773
28060.60c 1.887
28061.60c 0.083
28062.60c 0.268
28064.60c 0.070
1001.50c 2.622
5010.50c 2.843E-03
5011.56c 1.299E-02
8016.50c 20.806
12.22 0.9780 23 Lower region 3 height (cm). density (gIcc), t of isotopes
6000.30c 0.019
7014.5Cc 0.024
14000.50c 0.182
15031.50Cc o.0o
16032.50c 0.007
24050.60c 0.192
24052.60c 3.854
24053.60c 0.445
24054.60c 0.113
25055.50c 0.485
26054.60c 0.949
26056.60c 15.304
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26057.60c 0.357
26058.60c 0.048
28058.60c 1.511
28060.60c 0.597
28061.60c 0.026
28062.60c 0.085
28064.60c 0.022
1001.50c 8.474
5010.50c 9.189E*03
5011.56c 4.198E-02
B016.50c 67.243
0.27442 : 01stance (cm) betuen the core baffle and the outer fuel assembly
1.905 7.9 19 : Core baffle thickness (cm), density (glcc), U of isotopes
6000.50c 0.080
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.638
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63A.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
179.07 : Core barrel irner radius (cm)
5.08 7.9 19 : Core barrel thickness (cm), density (C/cc), t of isotopes
6000.50c 0.080
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
186.69 : Thermal shield irner radius (cm)
5.08 7.9 19 : Thermal shield thickness (cm), density (g/cc). I of isotopes
6000.50c 0.080
7014.5Cc 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
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28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
216.695 : Pressure vessel eladding 1nmer radius Ccos)
0.47B 7.9 19 : Pressure vessel ctadding thickness (cm), density (glce). of isotopes
6000.5Sc 0.080
7014.50c 0.100
14000.50c 0.750
15031.SOc 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
21.433 7.832 9 Pressure vessel thickness (cc), density (gcc). of isotopes
6000.50c 0.220
14000.50c 0.275
15031.50c 0.035
16032.50c 0.035
25055.50c 0.900
26054.60c 5.615
26056.60c 90.524
26057.60c 2.110
26058.60c 0.286
4: Number of regions above uper "nd-fitting ef assembly containing a BPRA
U4.12 1.2628 23: Upper region 1 height (em), density (g/cc), 8 of isotopes
6000.50c 0.035
7014.50c 0.044
14000.50c 0.328
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.955
24053.60c 0.804 *
24054.60c 0.204
25055.50c 0.875
26054.60c 1.713
26056.60c 27.619
26057.60c 0.644
26058.60c 0.087
25058.60c 2.726
28060.60c 1.078
28061.60c 0.047
25062.60c 0.153
28064.60c 0.040
1001.50c 6.293
S010.50c 6.825E-03
5011.56c 3.117E-02
8016.50c 49.938
3.18 2.0677 23 : Upper region 2 height (cm), density Cgcc), S of isotopes
6000.50c 0.056
7014.50c 0.070
14000.50c 0.524
15031.50c 0.031
16032.50c 0.021
24050.60c 0.554
24052.60C 11.101
24053.60c 1.283
24054.60c 0.325
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25055.50c 1.396
26054.60c 2.735
26056.60c 44.085
26057.60c 1.027
26058.60c 0.139
28058.60c 4.352
28060.60c 1.721
28061.60c 0.076
2B062.60c 0.245
28064.60c 0.064
1001.50c 3.377
5010.50c 3.e62E-03
5011.56c 1.673E-02
8016.50c 26.799
7.62 2.8998 25 : Upper region 3 height (cm). density (C/cc), o f isotopes
6000.50c 0.064
7014.50c 0.080
14000.50c 0.600
15031.5c 0.036
16032.50c 0.024
24050.60c 0.635
24052.60c 12.726
24053.60c 1.471
24054.60c 0.373
25055.50c 1.600
26054.60c 3.135
26056.60c 50.536
26057.60c 1.178
26058.60c 0.160
28058.60c 4.988
28060.60c 1.973
28061.60c 0.087
28062.60c 0.280
28064.60c 0.073
1001.50c 2.061
5010.50c 2.235E-03
5011.56c 1.021E-02
8016.50c 16.354
40000.60c 1.533
50000.35c 0.022
5.08 3.5789 25 : Upper region 4 height (cm), density (g/cc), I of isotopes
6000.50c 0.069
7014.50c 0.086
14000.50c 0.644
15031.5Cc 0.039
16032.50c 0.026
24050.60c 0.681
24052.6Cc 13.658
24053.60c 1.578
24054.60c 0.400
25055.50c 1.717
26054.60c 3.364
Z6056.60c 54.235
26057.60c 1.264
26058.60c 0.171
28058.60c 5.353
28060.60c 2.117
28061.60c 0.093
28062.60c 0.301
28064.60c 0.079
1001.50c 1.335
5010.50c 1.447E-03
5011.56c 6.611£-03
8016.50c 10.592
40000.60c Z.160
5D000.35c 0.031
4 s Number of regions above upper end-fitting of assembly containing a CRA
14.12 1.4304 23 s Upper region 1 height (cm), density (o/cc), # of isbtopes
6000.50c 0.041
7014.50c 0.052
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14M00.50c 0.387
15031.50c 0.023
16032.50c 0.015
24050.60c 0.409
24052.60c 8.203
24053.6Cc 0.948
24'54.6Cc 0.240
25055.5Cc 1.032
26054.60c 2.021
26056.60c 32.577
26057.60c 0.759
26058.60c 0.103
2f059.60c 3.216
28060.6Cc 1.2?2
28061.60c 0.056
28062.60c 0.181
28D64.60c 0.047
1001.50c 5.415
S010.50c 5.872E-03
S011.56c 2.682EQ02
8016.50c 42.970
3.18 2.1519 23 : Upper region 2 height (cm). denslty Cg/cc), I of Isotopes

6000.50c 0.057
T014.50c 0.071
14000.50c 0.536
15031.50c 0.032
16032.50c 0.021
24050.60c 0.566
24052.60c 11.355
24053.60c 1.312
24054.60c 0.333
25055.50c 1.42i
26054.60c 2.797
26056.60c 45.096
26057.60c 1.051
26058.60c 0.143
2805B.60c 4.451
28060.60c 1.760
28061.60c 0.077
28062.60c 0.250
28064.6Dc 0.065
1001.50c 3.198
5010.5Cc 3.468E-03
5011.56t 1.584E-02
8016.50c 25.378 '
7.62 3.2480 23 : Upper region 3 height (ea), density (glcc), I of isotopes

60000.5c O.068
7014.50c 0.085
1400.50c 0.635
15031.50c 0.038
16032.5Dc 0.025
24050.60c 0.671
24052.60c 13.465
24053.60c 1.556
24054.60c 0.395
25055.50c 1.693
26054.60c 3.317
26056.60c 53.472
26057.60c 1.246
26058.60c 0.169
28058.60c 5.278
28D60.60c 2.087
28061.60c 0.092
28062.60c 0.297
28064.60c 0.078
1001.Sc 1.715
501.5Cc 1.860E 03
5011.56c 8.495EC03
8016.S3c 13.608
5.08 3.4385 23 : Upper region 4 height (cm). density (ftcc), if of isotopes
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6000.50c 0.069
7014.50c 0.086
14000.50c 0.646
15031.50c 0.039
16032.50c 0.026
24050.60c 0.683
24052.60c 13.694
24053.60c 1.583
24054.60c 0.401
25055.50c 1.722
26054.60c 3.373
26056.60c 54.384
26057.60c 1.267
26058.60c 0.172
28058.60c 5.368
28060.60c 2.123
28061.60c 0.093
28062.60c 0.302
28064.60c 0.079
1001.50c 1.553
5010.50c 1.685E-03
5011.56c 7.696E-03
B01630c 12.327
4N: Nrber of regions above upper end-fitting of asserbly containing an APSRA
14.12 1.5461 23 : Upper region I height (cm), density (g1cc), I of Isotopes
6000.50c 0.045
7014.50c 0.056
14000.50c 0.420
15031.50c 0.025
16032.50c 0.017
24050.60c 0.444
24052.60c 8.9B6
24053.60c 1.029
24054.60c 0.261
25055.50c 1.120
26054.60c 2.194
26056.60c 35.369
26057.60c 0.824
26058.60c 0.112
28058.60c 3.491
28060.60c 1.381
28061.60c 0.061
28062.60c 0.196
28064.60c 0.051
1001.50c 4.921 *
5010.50c 5.336E-03
S011.56c 2.438E-02
8016.50c 39.047
3.18 2.3424 23 : Upper region 2 height (cm). density Cg/cc), . of isotopes
6000.50c 0.060
7014.5Sc 0.075
14000.50c 0.560
15031.50c 0.034
16032.50c 0.022
24050.60c 0.592
24052.60c 11.864
24053.60c 1.371
24054.60c 0.348
25055.50c 1.492
26054.60c 2.923
26056.60c 47.115
26057.60c 1.098
26058.60c 0.149
28058.60c 4.651
28060.60c 1.839
28061.6ec 0.081
28062.60c 0.261
28064.60c 0.068
1001.50c 2.841
5010.50c 3.080E-03
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5011.56c 1.407E-02
8016.5Cc 22.541
7.62 2.7820 23 : Upper region 3 height Ccm), density (g/cc) of isotopes

6000.Sc 0.064
7014.50c 0.060
14000.50c 0.602
15031.50c 0.036
16032.50c 0.024
24050.60c 0.637
24052.60c 12.771
24053.60c 1.476
24054.60c 0.374
25055.50c 1.606
26054.60c 3.146
26056.60c 50.718
26057.60c 1.182
26058.60c 0.160
28058.60c 5.006
28060.60c 1.980
28061.60c 0.087
28062.60c 0.281
28064.60c 0.074
1001.50c 2.203
5010.50c 2.389E-03
5011.56c 1.091E-02
8016.50c 17.478
5.08 3.4385 23: Upper region 4 height (cm), density (g/cc), o f isotopes

6000.50c 0.069
7014.50c 0.086
14000.50c 0.646
15031.5Cc 0.039
16032.50c 0.026
24050.60c 0.683
24052.60c 13.694
24053.60c 1.583
24054.60c 0.401
25055.50c 1.722
26054.60c 3.373
26056.60c 54.384
26057.60c 1.267
26058.60c 0.172
28058.60c 5.368
28060.60c 2.123
28061.60c 0.093
28062.60c 0.302 *
23064.60c 0.079
1001.50c 1.553
5010.50c 1.685E-03
5011.56c 7.696E-03
8016.50c 12.327
4 : NIumber of regions abowe uper end-fitting of regular asseirly
14.12 1.1764 23 Upper region 1 height (cm), density (/cc), o ef isotopes

6000.50c 0.031
7014.50c 0.039
14000.50c 0.291
15031.50c 0.017
16032.50c 0.012
24050.60c 0.308
24052.60c 6.173
24053.60c 0.713
24054.60c 0.181
25055.50c 0.776
26054.60c 1.521
26056.60c 24.514
26057.60c 0.571
26058.60c 0.078
28058.60c 2.420
28060.60c 0.957
28061.60c 0.042
28062.60c 0.136
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28064.60c 0.036
1001.5c 6.843
5018.Sc 7.421E-03
5011.S6c 3.390E-02
8016.50c 54.301
3.15 1.7494 23: Upper reglon 2 height (cm), density Co/cc), o f Isotopes
6000.50c 0.050
'7014.50c 0.062
14000.50c 0.468
15031.50c 0.028
16032.50c 0.019
24050.60c 0.495
24052.60c 9.918
24053.60c 1.146
24054.60c 0.291
25055.50c 1.247
26054.60c 2.443
26056.60c 39.386
26057.60c 0.918
26058.60c 0.125
28058.60C 3.888
28060.60c 1.537
28061.60c 0.068
28062.60c 0.219
28064.60c 0.057
1001.50c 4.209
5010.50c 4.565E-03
S011.56c 2.08SE-02
E016.SOc 33.403
7.62 2.5415 23: Upper region 3 height (cm), density Cu/cc). 6 of Isotopes
6000.SOC 0.062
7014.5Cc 0.077
14000.50c 0.581
15031.50c 0.035
16032.50c 0.023
24050.60c 0.614
24052.60c 12.314
24053.60c 1.423
24054.60c 0.361
25055.50c 1.549
26054.60c 3.033
26056.60c 48.901
26057.60C 1.140
26058.60c 0.155
28058.60c 4.827
28060.60c 1.909
28061.60c 0.084
28062.60c 0.271
28064.60c 0.071
1001.5Cc 2.524
5010.SOc 2.737E-03
5011.56c 1.250E-02
8016.50c 20.031
5.08 3.2030 23 : Upper region 4 height Ce.), density (egcc). 6 of isotopes
6000.5Cc 0067
7014.50c 0.084
14000.50c 0.632
15031.50c 0.038
16032.Sbc 0.025
24050.60c 0.669
24052.60c 13.407
24053.60c 1.549
24054.60c 0.393
25055.50c 1.686
26054.60c 3.303
26056.60c 53.241
26057.60c 1.241

*26058.60c 0.168
28058.60c 5.255
28060.60c 2.078
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Z8061.60c 0.091
28062.60c 0.295
28064.60c 0.077
1001.50c 1.756
5010.50c 1.904E-03
5011.56c t.697E-03
8016.50c 13.932
18 : Nwrber of KCNP axial active fuel nodes for assenbly design I (latch 1. Epty)
1 17.7800 : Node number and height (cm)
2 20.0025: :Node iuziber and height (cm)
3 2C0.025 : Node nuber mnd height (cm)
4 20.0025 :Node muiber and height (on)
5 20.0025 lNode number and height (cm)
6 20.0025 lNode nuiber and height (cm)
7 20.0025: :Node nuiber *ir height (cm)
8 20.0025 lNode nuiber and height (cm)
9 20.0025 INode number and height (cm)
10 20.0025 lNode number and height (cm)
11 20.0025 iNode nunber and height (cn)
12 20.0025: Node number and height (cn)
13 20.0025 lNode nmber and height (am)
14 20.0025 lNode nurber and height (am)
15 20.0025 : Node ritiber and height (ca)
16 20.0025 INode number and height (cm)
17 20.0025: lNode rnuber and height (cm)
16 22.3520 aNode nmber and height (cm)
20 : Uarber of fuel rods in asserbly
1.4272 FPin-pitch In assemrly (cm)
463630.0: Initial mass of urmnium In assembly (g)
0.4699 0.47879 0.5461 : Fuel pellet radius (ca). clad inner radius (cm), clad outer radius (cm)
19.161 11.033 : upper and 4ower fuel rod plenun heights (cm)
0.714 0.714 . Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 Upper and lower fuel assembty end-fitting heights (cr)
7: lNumber of spacer grids (excluding the lover grid)
1 8.573 383486 115.698 s Spacer t, spacer height (cm), distance between top of spacer ard bottom of active fuel (cm), Vo
2 3.81 321.732 88.676: Spacer t. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
3 3.81 268.153 88.676: Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
4 3.81 214577 88.676: Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
5 3.81 160.998 C8.676: Spacer f, spacer height can), distance between top of spacer and bottom of active fuel (cm). volu
6 3.81 107.420 8B.676: Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel Can), Volu
7 3.81 53.762 88.676 : Spacer f, spacer height (acn), distance between top of spacer and bottom of active fuel (cm), Volum
I: Zirc-4 fuel rod cladding specification
1.5565 22: Fuel rod Lipper plenum density (glcc), C of Isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod lover plenum density (glec), f of isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
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16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25C55.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.Sc 0.068
40000.60c 55.509
50000.35c 0.792
3.1051 33: Fuel cssufbly upper end-fftting density (glcc) t of lsatopes
6000.Sc 0.065
7014.50c 0.070
1400D.50c 0.567
15031.50c 0.033
16032.50c 0.023
24050.60c 0.648
24052.60c 13.002
24053.60c 1.503
24054.60c 0.381
25055.50c 1.443
26054.60c 2.859
26056.60c 46.084
26057.60c 1.074
26058.60c 0.146
28058.60c 8.487
28060.60c 3.356
28061.60c 0.148
28062.60c 0.477
28064.60c 0.125
1001.50c 1.850
5010.50c 2.131E-03
5011.56c 9.735E-03
6016.50c 14.679
13027.50c 0.058
22000.50c 0.105
27059.50c 0.116
29063.60c 0.024
29065.60c 0.011
41093.50c 0.298
42000.50c 0.355
73181.50c 0.298
40000.60c 1.680
50000.35c 0.024
2.2454 33: Fuel asserbly lower end-fitting density Cugcc), of isotopes
.6000.50c 0.056
7014.50c 0.058
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.551
24052.60c 11.044
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.390
26056.60c 38.528
26057.60c 0.898
26058.60c 0.122
28058.60c 7.581
28060.60c 2.998
28061.60c 0.132
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28062.60c 0.426
28064.60c 0.112
10p1.50c 3.011
5010.50c 3.386E-o3
5011.56c I.547E-02
8016.50c 23.898
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.586
50000.35c 0.051
3 : Inconel spacer grid material specification
0.632U 0.67310 403.067 6.032: CT IR, OR, CT top to lower pad top, CT bot to lower pad bot
1 : 2irc-4 CT material specification
0.56007 0.690965 393.065 3.175 : IT IR, OR, IT top to lower pad top, IT bot to lower pad bot
1 : Zirc-4 IT material specification
18 : NUmber of MZWP axiel active fuel nodes for assenmbly design 2 (Batch 9, Empty)
1 17.78W00: Node nuuber and height Ccm)
2 20.0025: Node nurber and height (cm)
3 20.0025: Node nuiber and height (cm)
4 20.0025 Node nurber and height (cm)
5 20.0025 Node nurber and height (cm)
6 20.0025: Node number and height (cm)
7 20.0025: lNode number and height (cm)
a 20.0025: Node nuiber and height (cm)
9 20.0025: Node nurber and height (cm)
10 20.0025: Node to Ier and height (cm)
11 20.0025: Node naruer and height (cm)
12 20.0025 Node nurmer and height (cm)
13 20.0025 Node number and height (cm)
14 20.0025: Node mrnber and height (c)
15 20.0025: Node nurber and height (cm)
16 20.0025 Node number and height (cm)
17 20.0025: Node number and height (cm)
18 22.3520: Node nurmer and height (cm)
208 : NUuber of fuel rods in assembly
1.4272: Pin-pitch in assembly (cm)
463630.0 Initial mass of uraniu Irl assembly Cg)
0.468122 0.47879 0.5461 a Fuel pellet radius (cm), clad inner radius (cm), clad outer radius (cm)
19.161 11.033: Upper and lower fuel rod plenum heights (cm)
0.714 0.714 Upper and lower fuel rod end-cap height (cc)
8.731 16.723: Upper ard lower fuel assembly end-fitting heights (cm)
7 l NLarber of spacer grids (excluding the lower grid)
t 8.573 383.486 115.698: Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (co). Va
2 5.08 321.493 125.758 a Spacer i. spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Vol
3 5.08 267.917 125.758: Spacer f, spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Vol
4 5.08 214.338 125.758: Spacer E. spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Vol
5 5.08 160.760 125.758: Spacer 5 spacer height (cm). distance between top of spacer and botton of active fuel (cm), Vol
6 5.08 107.181 125.758: Spacer 5 spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
7 5.08 53.605 125.758: Spacer t, spacer height Ccm). distance between top of spacer and bottom of active fuel (cm), Volu
I: Zirc-4 fuel rod cladding specification
1.5565 22 : Fuel Pod upper plenum density (gloc), f of isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.60B
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26058.60c 0.083
28058.60c 2,566
28060.6Cc 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
W016.50c 8.071
40000.60c 57.766
50000.35c 0.824
2.8520 22: Fuel rod lower planun density Cg/ca), U of Isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1051 33: Fuel assemfbly qpper cJd-fitting density Co/cc), f of isotopes
6000.50c 0.065
7014.50c 0.070
14000.50c 0.567
15031.50c 0.033
16032.50c 0.023
24050.60c 0.648
24052.60c 13.002
24053.60c 1.503
24054.60c 0.381
25055.50c 1.443
26054.60c 2.859
26056.60c 6.084 0 -
26057.60c 1.074
26058.60c 0.146
28058.60c 8.487
28060.60c 3.356
28061.60c 0.148
28062.60c 0.477,
28064.6Cc 0.125
1001.50c 1.850
5010.50c 2.131E-03
5011.56c 9.735E-03
t016.50c 14.679
13027.50c 0.058
22000.50c 0.105
27059.50c 0.116
29063.60c 0.024
29065.60c 0.011
41093.50c 0.298
42000.50c 0.355
73181.50c 0.298
40000.60c 1.680
50000.35c 0.024
2.2454 33 : Fuel asserbly lower end-fitting density (CJcc), 6 of isotopes
6000.5Cc 0.056
7014.50c 0.058
14000.50c 0.476
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15031.50c 0.028
16032.50c 0.019
24050.60c 0.551
24052.60c 11.04.
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.390
26056.60c 38.528
26057.60c 0.898
26058.60c 0.122
28058.60c 7.581
28060.60c 2.998
28061.60c 0.132
28062.60c 0.426
28064.60c 0.112
1001.50c 3.011
5010.50c 3.386E-03
5011.56c 1.547E-02
8016.5Sc 23.898
13027.50c 0.056
22000.50c 0.100
27059.SOc 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.586
50000.35c 0.051
1: Zirc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 : CT IR, OR, CT top to lower pad top, CT bot to lower pad bot
1: Zirc-4 CT materiel specification
0.56007 0.690965 393.065 3.175: IT 11, OR, .IT top to lower pad top, IT bot to lower pad bot
I : Zirc-4 IT material specification
18 : Number of XCNP exiel active fuel nodes for assembly design 3 Clatch 9, CRA)
1 17.7800: Node nurmer and height (cm)
2 20.0025: lode nurber and height (cm)
3 20.0025 Node nurber and height (cm)
f 20.0025: :Node rmuer and height (cm)
5 20.0025 NMode neumer and height (cm)
6 20.0025: lNode nutber and height (cm)
7 20.0025: 1Node nurber and height (cm)
8 20.0025: Node number and height (cm)
9 20.0025: Nodeonurber and height (cm)
10 20.0025: MNode urber and height (cm)
11 20.0025 lNode narber and height (cm)
12 20.0025 MNode number and height (cm)
13 20.0025: Node number and height (cm)
14 20.0025: lNode ruater and height (cm)
15 20.0025 lNode rurber and height (cm)
16 20.0025: Node rmaer and height (cm)
17 20.0025: lNode nmber and height (cm)
18 22.3520: Node number and height (cm)
208: Nutber of fuel rods in Issembrly
1.44272: Pin-pitch In assenbly (cm)
463630.0: Initial mass of uraniua In assembly (9)
0.468122 0.47879 0.5461 : Fuel pellet radius (cm). clad inner radius (em). clad outer radius (cm)
19.161 11.033: Upper and lower fuel rod plenun heights (cm)
0.714 0.714 s Upper and lower fuel rod end-cap heIghts (cm)
8.731 16.723 Upper and lower fuet assemrly end-fitting heights (cm)
7 Number of spacer orlds (exetuding the tower grid)
1 8.573 383.486 115.698 : Spacer I. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vo
2 5.08 321.493 125.758 Spacer s, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
3 5.08 267.917 125.758 : Spacer s, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
4 5.08 214.338 125.758 : Spacer U, spacer height (cm), distance between top of spacer and bottom of active fuel r(cm), Vol
5 5.08 160.760 125.758 : Spacer f, spacer height cem). distance between top of pacer and bottom of active fuel (cm), Vol
6 5.08 107.181 125.758 : Spacer t, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
7 5.08 53.605 125,758 Spacer if, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
1 : Zirc-4 fuel rod cladding specification
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1.5565 22 : Fuel rod q4per plemua density CC/cc), i of isotopes
6po0.50c 0.033o
7014.50c 0.041
14000.50c 0.309
15031.50C 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.5Cc 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22: Fuel rod lowr plemn density Cglcc), I of isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60e 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509 '
50000.35c 0.792
3.2656 33 .FNel ssserbly Lier end-fitting density. (/ce), I of isotopes
6000.50c 0.067
7014.50c 0.072
14000.50c 0.580
15031.5c 0.034
16032.50c 0.023
24050.60c 0.660
24052.60c 13.229
24053.60c 1.529
24054.60c 0.388
2505S.50c 1.481
26054.60c 2.931
26056.6Cc 47.255
26057.60c 1.101
26058.60c 0.149
28058.60c 8.409
28060.60c 3.325
28061.60c 0.146
28062.60c 0.473
28064.60c 0.124
1001.50c 1.700
5010.SOc t.963E-03
5011.56c 8.965E-03
8016.50c 13.491
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13027.50c 0.055
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.010
41093.50c 0.283
42000.50c 0.337
7318l.50c 0.283
40000.60c 1.598
50000.35c 0.023
2.24S4 33 : Fuel asseebly lower end-fitting density Cg/cc), I of isotopes
6000.50c 0.056
7014.50c 0.058
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.551
24052.60c 11.044
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.390
26056.60c 38.528
26057.60c 0.898
26058.60c 0.122
28058.60c 7.581
28060.60c 2.998
25061.60c 0.132
25062.60c 0.426
28064.60c 0.112
1001.50c 3.011
5010.50c 3.386EC03
5011.56c 1.547E-02
8016.50c 23.898
13027.50c 0.056
22000.50c 0.100
27059.5Cc 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.256
42000.50c 0.340
73181.50c 0.256
40000.60c 3.5t6
S0000.35c 0.051
1 : Zirc-4 spacerogrd materalo specification
0.63246 0.67310 403.067 6.032 : CT It. OR, CT top to lower pad top, GT bot to louer pad bot
1 : Zirc-4 Gt material specification
0.56007 0.690965 393.065 3.175: IT It, OR, IT top to lower pad top, IT bot to lower pad bot
I: Zirc-4 IT material specification
18 : Number of MCIIP sxial active fuel nodes for asserbly design 4 (Batch 10, 2.0 wtX B4C)
1 17.7800: Node rnuber and height (cm)
2 20.0025: Node nurber and height (cm)
3 20.0025 : Node nurber and height (cm)
4 20.0025 :Node nuiber and height (cm)
5 20.0025: :Node nurber and height (cm)
6 20.0025: Ntode ,niber and height (caT
7 20.0025: lNode nurber and height (cm)
t 20.0025: Node number and height (c)
9 20.0025: llode nurber and height (cm)
10 20.0025: lNode nanber and height (cm)
11 20.0025 Node rumber and height (cm)
12 20.0025 Node nuSber and height (cm)
13 20.0025: Node nueter and height (cm)
14 20.0025: Node nurber and height (cm)
15 20.0025 M Node nurber and height (cm)
16 20.0025 z Node nuzber and height (cm)
17 20.0025: Node mnuber and height (cm)
18 22.3520: Node mnuber and height (cm)
20 N2rber of fuel rods In assembly
1.44272 : Pin-pitch In asseirly (cm)
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463630.0 : Initial mass of uranium In assemibly (9)
0.468122 0.47579 0.5461 : Fuel pellct radius cm). clad limer radius (cm), clad muter radius (cm)
¶9.161 11.033 Uipper and lover fuel rod plera heights (cm)
0.714 0.714: Upper and lewer fuel rod end-cap heights (cm)
8.73n 16.723: Upper and lower fuel assembly end-fitting heights (cm)
7 : Nwumber of spacer grids (excluding the lower grid)
t 8.57 313. t6 115.698 s 4pacer s spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vo
2 5.08 321.493 125.758: Spacer spacer height (cm), distance between top of spacer and bottom of active fuel cm), Vol
3 5.08 267.917 125.758 Spacer f. spacer height (cm), distance bet een top of spacer and bottom of active fuel (cm). Vol
4 5.08 214.338 125.75t: Spacer 6, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
5 5.08 160.760 125.75t: Spacer *, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Vol
6 5.08 107.181 125.75a Spacer f, aspe r height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
7 5.08 53.605 125.758 Spacer. t, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Volu
1 : Zirc-4 fuel rod cladding specification
1.5565 22 : Fuel rod upper plenum density (glcc), I of Isotopes
6000.Sc 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608

.26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod lower ptervn density (gtcc). I of isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959 '
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1971 33 : Fuel assembly uper end-fitting density (g/cc), of Isotopes
6000.50c 0.066
7014.50c 0.071
14000.50c 0.573
15031.50c 0.034
16032.50c 0.023
24050.60c 0.655
24052.60c 13.128
24053.60c 1.517
24054.60c 0.385



Aug 28 18:04 1997 FiLe Nam: irp27b txt RAD00000-01717-0200-.000 REV o0 ATTAeCDENT VI - Page 16

25055.50c 1.461
26054.60c 2.893
26056.60c 46.634
26057.60c 1.087
26058.60c 0.147
28058.60c e.506
28060.60c 3.364
25061.60c 0.148
28062.60c 0.478
25064.60c 0.125
1001.5Cc 1.762
5010.5c 2.035E-03
501L.56c 9.296E-03
0016.50c 13.983
13027.50c 0.058
22000.5Cc 0.104
27059.5sc 0.115
29M03.60c 0.024
29065.60c 0.011
41093.50c 0.295
42000.50c 0.352
73181.50c 0.295
40000.60c 1.672
50000.35c 0.024
2.2454 33: Fuet asseirbly lower end-fitting density (g/cc) # of isotopes
6000.50c 0.056
7014.50c 0.058
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.551
24052.60c 11.044
24053.60c 1.276
24054.60c 0.324
25055.50Cc .204
26054.60c 2.390
26056.6Cc 38.528
26057.60c 0.898
26058.60c 0.122
25058.60c 7.581
28060.60c 2.998
2B061.60c 0.13?
28062.60c 0.426
28064.60c 0.112
W01.5Cc 3.011 *
5010.50c 3.386E-03
5011.56c 1.547E-02
BS6'50c 23.898
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.6Cc 0.011
41093.50c 0.286
42000.5Zc 0.340
73181.50c 0.286
40000.60c 3.586
50000.35c 0.051
1 : Zirc-4 spacer grid material speciflcation
0.63246 0.67310 403.067 6.032 : CT Il, OR, CT top to lower pad top, CT bot to lower pad bot
I : Zirc-4 BY material specification
O.S6007 0.690965 393.065 3.175 : IT TR, OR, IT top to lower pad top, IT hot to lower pad bot
I : Zfrc-4 IT material specifieatfon
16 : Number of UCNP axisl active fuel nodes for asseotly design 5 (Batch 5, CRA)
1 17.7800 lNode rumber and height (cm)
2 20.0025: lNode nazber and height (can)
3 20.0025 s Node number and height (can)
4 20.0025 * Node nurber and height (cm)
5 20.0025 s Node nurter and height (cm)
6 20.0025 :Node number and height (cm)



-
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7 20.0025 a Node n.uber and height (en)
8 20.0025 lNode mnter and height (cm)
9 20.0025 lNode number and height (cm)
10 20.0025: :Node number and height (cm)
11 20.0025: lNode number and height (cm)
12 20.0025 s Mode number and height (cm)
13 20.0025 t Node number and height Cem)
14 20.0025 :Node number and height (cm)
15 20.0025: lNode nuber and hefght (cm)
16 20.005: llode number and height (cm)
17 20.00ZS: lode nutuer and height (cm)
18 22.3520 aNode number and height (cm)
208 : Nlmber of fuel rods In assembly
1.4272 Pin-pitch in assembly (cm)
463630.0 Initial mass of uranium in asswrbly (g)
0.465122 0.47079 0.5461 : Fuel pellet radius (cm), clad irner radius (cm), clad outer radius Cc.)
19.161 11.033 s Upper and lower fuel rod pteasm heights Ccm)
0.714 0.714 : Upper and lower fuel rod end-cap heights Ccm)
6.731 16.723 i Upper and lower fuel assenbly end-fitting heights (cm)
7 Number of spacer grids (excluding the lower grid)
1 8.573 383.486 115.698 : Spacer t, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Vo
2 3.81 321.732 88.676 tSpacer t spacer height (cm), distance between top of spacer and bottom of active fuel (cm), VolW
3 3.81 268.153 88.676 : Spacer s spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Volu
4 3.81 214.577 88.676 :Spacer s spacer height (cm), distance between top of spacer nd bottom of active fuel (em), Volu
5 3.81 160.998 88.676: Spacer t spacer height (em), distance between top of spacer and bottom of active fuel (em), Voltu
6 3.81 107.420 88.676: Spacer t, spacer height (cm), distance between top of spacer and bottom of active fuel Cea), Volu
7 3.81 53.762 88.676: Spacer 6, spacer height tc0), distance between top of spacer and bottom of active fuel (cm), Votum
1 ZIrc-4 fuel rod cladding specification
1.5565 22: Fuel rod upper ptenun density (g/cc), o of isotopes
6000.5ec 0.033
7014.50C 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
5000D.35c 0.824
2.8520 22: Fuel rod lower plenum density C9/cc), # of isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
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28064.60c 0.040
8016.50c 0.068
40000.60C 55.509
50000.35c 0.792
3.2656 33: Fuel assemtly tiper ewd-fitting density Cg/cc), 6 of isotopes
6000.50c 0.067
7014.50c 0.072
14000.50C 0.580
15031.50C 0.034
16032.50c 0.023
24050.60c 0.660
24052.60c 13.229
24053.60c 1.529
24054.60c 0.338
25055.50c 1.481
26054.60c 2.931
26056.60c 47.255
26057.60c 1.101
26058.60c 0.149
28058.60c 8.409
28060.60c 3.325
28061.60c 0.146
28062.60c 0.473
28064.60c 0.124
1001.50C 1.700
5010.50c 1.963E-03
5011.56c 8.965E03
C016.50c 13.491
13027.50c 0.055
22000.50e 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.010
41093.50c 0.283
42000.50c 0.337
73181.50c 0.283
40000.60c 1.598
50000.35c 0.023
2.2454 33 : Fuel assently louer end-fitting density (g/cc), I of isotopes
6000.50c 0.056
7014.50c 0.058
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.551 '
24052.60c 11.044
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.390
260S6.60c 38.525
26057.60c 0.898
26058.60c 0.122
2805t.60c 7.581
28060.60c 2.998
28061.60c 0.132
28062.60c 0.426
28064.60c 0.112
1001.SOc 3.011
5010.50c 3.386E-03
5011.56c 1.547E.02
8016.5Cc 23.898
13027.50c 0.056
22000.50C 0.100
27059.50c 0.112
29063.6Cc 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
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40000.6ec 3.586
50000.35c 0.051
3 : Inconet spacer grid moterist specifieation
0.63246 0.67310 403.067 6.032 : CT Ii, 0R, CT top to lower pad top, CT bot to lower pad bot
1: ZIrc-4 CT material specification
0.56007 0.690965 393.065 3.175 : IT IR, OR, IT top to lover pad top, IT bot to lower pad bot
1: ZIrc-4 IT materiel specification
18: Nurber of NCUP axial active fuel nodes for assembly design 6 (Batch 10, 1.7 Mt% S4)
1 17.7800: :Mode nuiber and height (cm)
2 20.0025 s mode nauer and height (cm)
3 200025 : Node minber and height (ac)
4 20.0025 Node nmber and height (em)
5 20.0025 ode number and height (mn)
6 20.0025 m Node number and height (cn)
7 20.0025: Node number and height (cm)
5 20.0025: Node number and height (cm)
9 20.0025 Node number and height (cm)
10 Z0.0025: Node number and height (cm)
11 20.0025: Node nurber and height can)
12 20.0025: Node nurber and height Cam)
13 20.0025: Node nunber and height (cm)
14 20.0025 : Node number and height (cm)
15 20.0025: Node nutter and height (em)
16 20.0025 : Node nurber and height (cm)
17 20.0025 : ode number and height (cm)
18 22.3520: lNode nurber and height (cm)
208 : Nutber of fuel rods in assembly
1.44272 Pinpitch In asseatly (cm)
463630.0: Initial mass of uranium in assembly (U)
0468122 0.47879 0.5461 : Fuel pellet radius (am), clad Inner radius (cn), clad outer radius (cam)
19.161 11.033 Upper and lower fuel rod pleunm heights (cm)
0.714 0.714: Upper end lower fuel rod end-cap heights (cm)
e.731 16.723: Upper and lower fuel assembly end-fitting heights (mn)
7: Number of spacer grids (excluding the ltoer grid)
1 8.573 383.486 115.698 Spacer I, spacer height (mn), distance between top of spacer and bottom of active fuel (mn), Va
2 5.08 321.493 125.758: Spacer 5 spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
3 5.08 267.917 125.758 Spacer 9 spacer height (cm), distance between top of spacer and bottom of active fuel (an), Vol
4 5.08 214.338 125.758 Spacer s spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Vol
5 5.08 160.760 125.758: Spacer 5 spacer height (cm). distance between top of spacer and bottom of active fuel (cm). Vol
6 5.08 107.181 125.758 Spacer s spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
7 5.08 53.605 125.758 Spacer f, spacer height (an), distance between top of spacer and bottom of active fuel (cm), Volu
1: Zfrc-4 fuel rod cladding specification
1.5565 22 : Fuel rod upper plena density (glcc), of Isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8Z20 22 : Fuel rod lower plenum density (gee), Al of isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
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16032.5Cc 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c OtO4
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1971 33: Fuel assmerbLy upper end-fitting density (g/cc), a of Isotopes
6000.50c 0.066
7014.50c 0.071
14000.50c 0.573
15031.50c 0.034
16032.50c 0.023
24050.60c 0.655
24052.60c 13.128.
24053.60c 1.517
24054.60c 0.385
25055.50c 1.461
26054.60c 2.893
26056.60c 46.634
26057.60c 1.087
26058.60c 0.147
28058.60c 8.506
28060.60c 3.364
28061.60c 0.148
28062.60c 0.478
28064.60c 0.125
1001.50c 1.762
5010.50c 2.035E-03
5011.56c 9.296E-03
8016.50c 13.983
13027.50c 0.058
22000.50c 0.104
27059.50c 0.115 '
29063.60c 0.024
29065.60c 0.011
41093.50c 0.295
42000.5c 0.352
73181.50c 0.295
40000.60c 1.672
50000.35c 0.024
2.2454 33 : Fuel assembly lower end-fitting density (gcc), U of Isotopes
6000.50c 0.056
7014.50c 0.058
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.551
24052.60c 11.044
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.390
26056.60c 38.528
26057.60c 0.898
26058.60c 0.122
28058.60c 7.581
28060.60c 2.998
28061.60c 0.132
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28062.63c 0.426
28D64.60c 0.112
1001.50c 3.011
5010.50c 3.386E-t3
5011.56c 1.547E-C2
8016.50c 23.898
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.586
50000.35c 0.051
1: ZIrc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 s CT TR, OR, CT top to lower pad top, CT bot to lower pad bot
1: Zirc-4 CT material specification
0.56007 0.690965 393.065 3.175 : IT IR, OR, 1T top to lower pad top, IT bot to lower pad bot
I ZIrc-4 IT materlal specification
1B: Number of MCNP axial active fuel nodes for assemtly design 7 (Latch 9, CRA)
1 ¶7.78oo: Node nuiter and height (cm)
2 20.0025 : Mode number and height (cm)
3 20.0025 : Node nwtber and height (cm)
4 20.0025 N lode rurber and height (cm)
5 20.0025 N Node nirber and height (ca)
6 20.0025 i Node nuber and height (ca)
.7 20.0025: Node nurber and height (em)
8 20.0025 Node nutber and height (cm)
9 20.0025 Node wnaber and height (cm)
10 20.0025: Node amuber and height (cm)
11 20.0025: Node nwber and height (em)
12 20.0025 Node rnuber and height (cm)
13 20.0025 llode rrnber and height (cm)
14 20.0025: Node number and height (cm)
15 20.0025 a Node number and height Cam)
16 20.0025 : Mode nruter and height (cm)
17 20.0025: Node natber and height (cm)
1 22.3520: Mode nrater and height (cm)
208 : lumber of fuel rods In assembly
1.44272 Pin-pitch In asserbly (cm)
463630.0: Initial mass of uranium In assetly tg)
0.468122 0.47879 0.5461 : Fuel pellet radius (cm), clad Inner radius (cm), clad outer radius (cn)
19.161 11.033 : Upper and lower fuel rod plenum heights (cm)
0.714 0.714 Upper and lower fuel rod end-cap height (cm)
8.731 16.723 Upper and lower fuel assembly end-fitting heights (cm)
7: Nutber of spacer grlds (excluding the lower grid)
1 8.573 383.486 115.698 : Spacer 9 spacer height (cm), distance betieen top of spacer and bottom of active fuel (cm) Vo
2 5.08 321.493 125.758: Spacer *, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
3 5.08 267.917 125.758 : Spacer I, spacer height Cam), distance between top of spacer and bottom of active fuel (cm), Vol
4 5.08 214.338 125.758 : Spacer f, spacer height (cm), distance between top of spacer ard lottom of active fuel (cm), Vol
5 5.08 160.760 125.758 : Spacer *, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Vol
6 5.08 107.181 125.758 : Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (am), Vol
7 5.08 53.605 t25.758 a Spacer I, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), VoLu
1 : Zirc-4 fuetl rod cladding specification
1.5565 22 : Fuel rod upper plenum density (glec), U of isotopes
6000.5Cc 0.033
7014.50c 0.041
14000.5Dc 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
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2605B.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22: Fuel rod Loier plenum density (C/cc) , of isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031 .50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50C 0.068
40000.60c 55.509
50000.35c 0.792
3.2656 33: Fuel asseably upper end-fitting density (0/cc). I of Isotopes
6000.50c 0.067
7014.5Cc 0.072
14000.50c 0.5S0
15031.50c 0.034
16032.50C 0.023
24050.60c 0.660
24052.60c 13.229
24053.60c 1.529
24054.60c 0.388
25055.50c 1.481
26054.60c 2.931
26056.60C 47.255 '
26057.60c 1.101
26058.60c 0.149
28058.60c 8.409
2060.60c 3.325
28061.60c 0.146
28062.60c 0.473
2S064.60c 0.124
1001.50c 1.700
5010.50c 1.963E-03
5011.56c 8.965E-03
8016.50c 13.491
13027.50c 0.055
22000.50c 0.100
27059.5Cc 0.111
29063.60c 0.023
29065.60c 0.010
41093.50c 0.283
42000.50c 0.337
73181.50C 0.283
40000.60c 1.598
50000.35c 0.023
2.2454 33: Fuel sssably tower end-fitting density Cq/cc), o f isotopes
6000.50c 0.056
7014.50c 0.058
14000.50c 0.476
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15031.50c 0.028
16032.50c 0.019
24050.60c 0.551
24052.60c 11.044
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.390
26056.60c 38.528
26057.60c 0.898
2605a.60c 0.122
28058.60c 7.581
28060.60c 2.998
28061 .60c 0.132
28062.60c 0.426
28064.60c 0.112
1001.SOc 3.011
5010.50c 3.386E-03
5011.56c 1.547E -02
8016.50c 23.898
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.586
50000.35c 0.051
1 : Zirc4 spacer grid material specification
0.63246 0.67310 403.067 6.032 : CT IR, OR, CT top to lower pad top, CT bot to lower pad bot
1 : Zirc-4 CT material specification
0.56007 0.690965 393.065 3.175 : IT IR, OR, IT top to lower pad top, IT bot to lower pad hot
1: Zirc-4 IT materiet specification
18 : Nurber of NCXP axial active fuel nodes for assembly design 8 (Batch 8, Empty)
1 17.7800 Node rwnber and height (cm)
2 20.0025 Node nunber and height (cm)
3 20.0025: Node number and height (cm)
4 20.0025: Node nunber and height (cm)
5 20.0025: Node nurber and height (cm)
6 20.0025 Node rudber and height Ccm)
7 20.0025 Node numrbr and height (cm)
8 20.0025: Node nunber and height (cm)
9 20.0025: Nodefler and height (.c)
10 20.0025 i Node nuwber and height (cm)
11 20.0025 : Node nuiber and height (cn)
12 20.0025 : Node nunber and height (cm)
13 20.0025 : Node number ard height (cm)
14 20.0025 : Node nurber and height (c)
15'20.0025 : Node nunber and height (cm)
16 20.0025 : Node nunber and height (cm)
17 20.0025 : Node nuLber and height Com)
18 22.3520: Node nusber and height Cem)
Z08 : Ntuber of fuel rods in assembly
1.4472 Pin-pftch In asseobly (cm)
463630.0: Initial mass of uranium In assembly C9)
0.468122 0.47Z79 0.5461 : Fuel pellet radius Ctm), clad Inner radius Con), clad outer radius (cm)
19.161 11.033 s Upper and lower fuel rod plenum heights Con)
0.714 0.714 : Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 i Upper and lower fuel assembly end-fitting heights (cm)
7: Number of pacer grids (excluding the lower grid)
1 8.573 383.486 115.698: Sp cer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cn), Vo
2 3.81 321.732 88.676 :Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
3 3.81 268.153 88.676 : spacer #, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
4 3.81 214.577 88.676 Spacer I. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
5 3.81 160.998 88.676 : Spacer *, spacer height (cm), distance between top of spacer and bottom of active fuel Ccm), Volu
6 3.81 107.420 88.676 :Spacer , spacer height Ccm), distance between top of spacer and bottom of active fuel (cm), Volu
7 3.81 53.762 t8.676: Spacer #, spacer height (cn), distance between top of spacer and bottom of active fuel CI=), Volum
1: ZIrc-4 fuel rod cladding specification
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1.5565 22 :Fuel rod upper pltein density (glce), U of isotopes
6000.50c 0.033
7014.50c 0.041
14W000.5c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22: Fuel rod lower plenu density Cugcc), of Isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509'
50000.35c 0.792
3.1051 33 :Fuel ssembly upper d-fitting density (g/cc), I of isotopes
6000.50c 0.065
7014.SOc 0.070
14000.50c 0.567
15031.50c 0.033
16032.50c 0.023
24050.60c 0.648
24052.60c 13.002
24053.60c 1.503
24054.60c 0.381
25055.50c 1.443
26054.60c 2.859
26056.60c 46.084
26057.60c 1.074
26058.60c 0.146
28055.60c 8.487
28060.60c 3.356
28061.60c 0.148
28062.60c 0.477
28064.60c 0.125
1001.50c 1.850
5010.50c 2.131E-03
5011.56c 9.735E-43
8016.50c 14.679
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13027.50c 0.058
22000.50c 0.105
27059.5Cc 0.116
29063.60c 0.024
29065.60c 0.011
41093.50c 0.298
42000.50c 0.355
73181.50c 0.298
40000.60c 1.680
50000.35c 0.024
2.2454 33 : Fuel assesoly lower end-fitting density Cgcc). # of isotopes
6000.50c 0.056
7014.50c 0.058
14000.50c C.476
15031.50c 0.025
16032.50c 0.019
24050.60c 0.551
24052.60c 11.044
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.390
26056.60c 38.528
26057.60c 0.898
26058.60c 0.122
28055.60c 7.581
28060.60c 2.998
28061.60c 0.132
28062.60c 0.426
28064.60c 0.112
1001.50c 3.011
5010.50c 3.386E 03
5011.56c 1.547E-02
8016.50c 23.898
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.256
40000.60c 3.586
50000.35c 0.051
3 : Inconel spacet grid material specification
0.63246 0.67310 403.067 6.032 : CT IR, OR, CT top to lower pad top, 6T bot to lower pad bot
1 : Zirc-4 IT material specification
0.56007 0.690965 393.065 3.175 : IT IR, OR, IT top to lower pad top, IT bot to lower pad bat
1 : Zirc-4 IT material specification
18 : Number of SCUP axial active fuel nodes for assembly design 9 (Batch 10. Empty)
1 t7.7E00 : Mode number and height (cm)
2 20.0025 : Mode nurber and height (cm)
3 20.0025: Made nurber and height Cc.)
4 20.0025: Mode nnuber and height Ccm)
5 20.0025 Mode nuaser and height (cm)
6 20.0025: Mode rnuber and height (Cc)
7 20.0025: MNode rmber and height (cm)
8 20.0025: Node rizber and height (cm)
9 20.0025: MNode renber and height (cm)
10 20.0025: Mode niber and height (cm)
11 20.0025 : Mode nuter and height (cm)
12 20.0025: Mode nutber and height (cm)
13 20.0025 : Mode number and height (cm)
14 20.0025 Mode number and height (cm)
15 20.0025 Node nurter and height (cm)
16 20.0025: Mode nurter and height (cm)
17 20.0025: Node number and height (cm)
1C 22.3520: Maode nurber and height (cm)
208 : Number of fuel rods In assembly
1.44272 : PiIn-pitch in asseobly (cm)
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463630.0 : Initial mas of uranium In asserbly (9)
0.46S122 0.4J779 0.5461 : Fuel pellet radius (cm), clad Inner radius (cm), elad outer radius (cm)
19.161 11.033 : Upper and lower fuel rod plenua heights (cm)
0.714 0.714 U Ypper and lower fuel rod end-cap heights (cm)
8.731 16.723 : Upper and lower fuel assembly end-fitting heights (cm)
7: Number of spacer grids (excluding the lower grid)
1 8.573 383.486 115.698 Spacer 6. spacer height Cec). distance between top of spacer and bottom of active fuel (Cm). Vo
2 5.08 321.493 125.758 : Spacer I spacer height (cm). distance between top of spacer and bottom of active fuel (cm). Vol
3 5.08 267.917 125.758 Spacer f spaeer height Cem). distance between top of spacer and bottom of active fuel (cm), Vol
4 5.08 214.338 125.758 : Spacer U* spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Vol
5 5.08 160.760 125.758 S Spacer I spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
6 5.08 107.181 125.758 s Spacer U spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
7 5.08 53.605 125.758 Spacer * spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
1: Zirc-4 fuel rod clta&ing specification
1.5565 22 : Fuel rod upper plenum density (g/cc). f of isotopes
6000.Sc 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
S0000.35c 0.824
2.8520 22 : Fuel rod lower plenum density Cglcc), # of Isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959 *
24053;60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.6Dc 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1051 33 : Fuel assembly upper end-fitting density u/cc). if of Isotopes
6000.50c 0.065
7014.50c 0.070
14000.50c 0.567
15031.50c 0.033
16032.50c 0.023
24050.60c 0.648
24052.60c 13.002
24053.60c 1.503
24054.6Cc 0.381
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25055.50c 1.443
26054.60c 2.859
26056.60c 46.084
26057.60c 1.074
26058.60c 0.146
28058.60c 8.487
28060.60c 3.356
28061.60c 0.148
28062.60c 0.477
28064.60c 0.125
1001.50c 1.850
5010.50c 2.131E-03
5011.56c 9.735E-03
8016.50c 14.679
13027.50c 0.058
22000.50c 0.105
27059.50c 0.116
29063.60c 0.024
29065.60c 0.011
41093.50c 0.298
42000.50c 0.355
73181 .50c 0.298
40000.60c 1.680
50000.35c 0.024
2.2454 33 : Fuel assubly lower end-fitting dersity (glce). of isotopes
6000.50c 0.056
7014.50c 0.058
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.551
24052.60c 11.044
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.390
26056.60c 38.528
26057.60c 0.898
26058.60c 0.122
28058.60c 7.581
28060.60c 2.998
28061.60c 0.132
28062.60c 0.426
28064.60c 0.112
1001.50c 3.011 *
5010.50c 3.386E-03
5011.56c 1.547E402
8016.50c 23.898
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.586
50000.35c 0.051
1 s 21re4 spacer grid material specificatien
0.63246 0.67310 403.067 6.032 : ST II. OR, CT top to lower pad top, CT bot to lower pad bat
1 Zire-4 CT material specification
0.56007 0.690965 393.065 3.175 : IT 1R, OR, IT top to lower pad top, IT bot to lower pad bot
1 : ZIrc-4 IT material specification
18 : Nimber of NCNP axial active fuel nodes for assembly design 10 (Batch 5. CRA)
1 17.7800: Node nurber and height (cm)
2 20.0025 Node nutber and height (cm)
3 20.0025: Node number and height (cm)
4 20.0025: Node number and height (em)
5 20.0025: Node nutber and height (cm)
6 20.0025 : Node number and height (cm)
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7 20.0025 :Node number and height (cm)
8 20.0025 : Node number and height (cm)
9 20.0025 : Node number and height (cm)
10 20.0025 : Node rumber and height (cm)
11 20.0025 : Node raniber and height (cm)
12 20.0025 : Node number and height (cm)
13 20.0025 % Node nuber and height (Cm)
14 20.0025 : Node rnuber and height (cm)
15 20.0025 N ode nuimber and height lcm)
16 20.0025 : Node number and height (cm)
17 20.0025 Node rnuber and height (en)
18 22.3520 : Node rnuber and height (cm)
208 : Number of fuel rods In assembly
1.44272 : Pin-pitch In assembly (cm)
463630.0 : Initial mass of uranium In assembly (g)
0.468122 0.47879 0.5461 : fuel pellet radius (cm). clad inner radius (cm). clad outer radius (cm)
19.161 11.033 : Upper and lower fuel rod plenum heights (cm)
0.714 0.714 Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 LUpper and tower fuel assembly nd-fitting heights (cm)
7 N*umber of spacer grids (excluding the lower grid)
1 .573 383.4U6 115.698 : Spacer t. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vo

2 3.t1 321.732 88.676 : Spacer #. spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Volu
3 3.11 26S.153 88.676 Spacer I, spacer height (cm). distance between top-of spacer and bottom of active fuel (cm). Volu
4 3.81 214.577 88.676 Spacer U spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Volu
5 3.81 160.998 88.676: Spacer t spacer height (cm). distance between top of spacer erd bottom of active fuel (cm). Volu
6 3.81 107.420 U.676 :Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), volu
7 3.81 53.762 88.676 : Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volun
1 : Zirc-4 fuel rod eladding specification
1.5565 22: Fuel rod upper plensm density (g/cc), I of Isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
ZW61.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22: Fuel rod lower plenus density (g/cc), N of Isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
2W061.60c 0.04?
28062.60c 0.152
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28064.60c 0.040
8016.50c 0.068
40000.60c S5.509
50000.35c 0.792
3.2656 33 : Fuel assembly upper end-fItting density (g/cc). o f Isotopes
6000.50c 0.067
7014.50c 0.072
14000.50C 0.580
15031.50c 0.034
16032.50c 0.023
24050.60c 0.660
24052.60c 13.229
24053.60c 1.529
24054.60c 0.38
25055.50c 1.481
26054.60c 2.931
26056.60c 47.255
26057.60c 1.101
26058.60c 0.149
28058.60c 8.409
28060.60c 3.325
28061.60c 0.146
28062.60c 0.473
28064.60c 0.124
1001.50c 1.700
5010.Sc 1.963E-03
5011.56c 8.965E-03
8016.50c 13.491
13027.50c 0.055
22000.50c 0.100
27059.5c 0.111
29063.60c 0.023
29065.60c 0.010
41093.50c 0.283
42000.50c 6.337
73181.50c 0.283
40000.60c 1.598
50000.35c 0.023
2.2454 33 : Fuel assembly lower end-fitting density Cg/cc). * of Isotopes
6000.50c 0.056
7014.50C 0.058
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.551 *
24052.60c 11.044
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.390
26056.60c 38.52B
26057.60c 0.898
26058.60c 0.122
28058.60c 7.581
28060.60c 2.998
28061.60c 0.132
28062.60c 0.426
28064.60c 0.112
1001.5c 3.011
5010.50c 3.386E-03
5011.56c 1.547E-02
8016.50c 23.898
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340

381.50c 0.286
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40000.60c 3.586
50000.35c 0.051
3 : Inconel spacer grid moteriat specification
0.63246 0.67310 403.067 6.032 : CT It, OR, CT top to lower pad top, CT bot to Lower pad bot
1 : Zlrc-4 CT material specification
0.56007 0.690965 393.065 3.175 : IT IR, OR, IT top to lower pad top, IT bot to lower pad bot
1 : Zirc-4 IT material specification
18 : lumber of NCUP axial active fuel nodes for assembly design 11 (Batch 9. APSRA)
1 17.7800: Node number and height (cm)
2 20.0025 : Node number and height (cm)
3 20.0025 U Mode nurber and height (cm)
4 20.0025 : Node number and height (cm)
5 20.0025: Mode rnumber and height (cm)
6 20.0025 : Node number and height (cm)
7 20.0025 : Node number and height (cm)
B 20.0025 : Node nuter and height (cm)
9 20.0025 : Node number and height (cm)
10 20.0025 : Mode number and height (cm)
11 20.0025 : Mode umber and height (cm)
12 20.0025 : Node number and height (cm)
13 20.0025 : ode rumber and height (cm)
14 20.0025 N Node number and height (cm)
15 20.0025 : Node nuixer and height (cm)
16 20.0025 : Node nurber and height (cm)
17 20.0025 : Node rumber and height Cc.)
16 22.3520: Node number and height Ccm)
208 limber of fuel rods in assembly
1.U272 Pin-pitch in assembly (cm)
463630.0 Initial mass of uranium in assembly CE)
0.468122 0.47879 0.5461: Fuel pellet radius (cm), cled inner radius (cm), clad outer radius (cm)
19.161 11.033 : Upper and lower fuel rod pleun heights (cm)
0.714 0.714 Upper and lower fuel rod end-cap heights (cm)
t.731 16.723 Upper and lower fuel assembly end-fitting heights (cm)
7 :umber of spacer grids (excluding the lower grid)
1 8.573 383.486 11S.698 Spacer 5. spacer height (cm), distance between top of spacer and bottom of active fuel Ctm) Vo
2 5.08 321.493 125.758: Spacer 5, spacer height (cm), distance between top of spacer and bottom of active fuel Ccm), Vol
3 5.08 267.917 125.758: Spacer U. spacer height (cm), distance between top of spacer and bottom of active fuel (Cm), Vol
4 5.08 214.338 125.758: Spacer 5, spacer height (cm), distance between top of spacer end bottom of active fuel (cm), Vol
5 5.08 160.760 125.758 : Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
6 5.08 107.181 125.758 : Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
7 5.08 53.605 125.756 : Spacer U, spacer height (cm), distance between top of spacer and bottom of active fuel (cem), Volu
1 : Zirc-4 fuel rod cladding specification
1.5565 22 : Fuel rod upper plenum density (g/cc), f of Isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031 .50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.SOc 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
25061.60c 0.045
2S062.60c 0.144
28064.60c 0.038
E016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22: Fuel rod lower plenun density (Cscc), of Isotopes
6000.50c 0.03S
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
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16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.2507 33 : Fuel assolby uper end-fitting density g/lcc), of Isotopes
6000.50c 0.066
7014.50c 0.072
14000.50c 0.578
15031 .50c 0.034
16032.50c 0.023
24050.60c 0.659
24052.60c 13.208
24053.60c 1.526
24054.60c 0.387
25055.50c 1.478
26054.60c 2.925
26056.60c 47.151
26057.60c 1.099
26058.60c 0.149
28058.60c 8.416
28060.60c 3.328
28061.60c 0.147
28062.60c 0.473
28064.60c 0.124
1001.50c 1.713
5010.50c 1.978E-03
5011.56c 9.034*E03
8016.50c 13.597
13027.5Sc 0.056
22000.50c 0.100
27059.50c 0.111 *
29063.60c 0.023
29065.60c 0.011
41093.50c 0.285
42000.50c 0.339
73181.50c 0.285
40000.60c 1.605
S0000.35c 0.023
2.2454 33 s Fuel asserbly lower end-fitting density (9/cc) 4 of isotopes
6000.5Cc 0.056
7014.50c 0.058
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.551
24052.60c 11.044
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.390
26056.60c 38.528
26057.60c 0.898
26058.60c 0.122
28058.60c 7.581
28060.60c 2.998
28061.60c 0.132
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28062.60c 0.426
2tO64.60c 0.112
1001.50c 3.011
5010.50c 3.386E-03
5011.56c 1.547E-02
016.50c 23.898

13027.50c 0.056
22000.5Sc 0.100
27059.50c 0.112
29063.60c 0.023
29M65.60c 0.011
41W93.50c 0.2t6
42000.50c 0.340
73181.50c 0.286
40000.60c 3.5S6
50000.35c 0.051
1 ZIrc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 : CT IR, OR, CT top to lower pad top, CT bot to lower pad bot
1: Zirc-4 CT material specification
0.56007 0.690965 393.065 3.175 : IT lR, MR. IT top to lower pad top, IT bot to lower pad bot
I : Zfrc-4 IT material specification
18 : Nazber of KMCP axial active fuel nodes for asseatly design 12 (Batch E, CRA)
t 17.71100 UNode rmber and height (cm)
2 20.0025 Node nurber and height (cm)
3 20.0025: llode number and height Ccm)
4 20.0025: lNode rumber and height (cm)
5 20.0025 lNode nurber and height (cm)
6 20.0025 lNode number and height (cm)
7 20.0025 RMode narber and height (cm)
8 20.0025 : ode rnaber and height (cm)
9 20.0025 NMode number and height (em)
10 20.0025 lNode rurter and height (cm)
11 20.0025: Node number and height (cm)
12 20.0025: Node number and height (cm)
13 20.0025: lNode nutber and height (cm)
14 20.0025 t Node nurter and height (cm)
15 20.0025 z Node nurber and height (cm)
16 20.0025: Nlode rnaber and height (cm)
17 20.0025 llode mnuber and height (cm)
18 22.3520 RMode nutber and height (cm)
208: Hunber of fuel rods in assemrly
1.44272: Fin-pitch In asseebly (cm)
463630.0 Initial mass of uranium In assembly (9)
0.468122 0.47279 0.5461 : Fuel pellet radius (cm), clad Inner radius (cm), clad outer radius (cm)
19.161 11.033 : Uppev and lower fuel rod plenum heights (cm)
0.714 0.714 L Upper and lower fuel rod end-cap heights (cm)
8.731 16.723: Upper and lower fuel asseirly end-fitting heights (cm)
7: NuMber of spacer grids (excluding the ltoer grid)
1 8.573 383.486 115.M 9: Spacer if, spacer height (on), distance between top of spacer and bottom of ective fuel (cm), Vo
2 3.81 321.732 t8.676 : Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
3 3.81 268.153 88.676 : Spacer f. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), volu
4 3.81 214.577 68.676 : Spacer #, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
5 3.81 160.998 68.676 : Spacer J, spacer height (cm), distance between top of spacer and bottom of active fuel (ca), Volu
6 3.81 107.420 88.676 : Spacer l, spacer height (km), distance between top of spacer and bottom of active fuel (cm), VoLu
7 3.81 53.762 $8.676 : Spacer I, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Volum
I : Zfrc-4 fuel rod cladding specification
1.5565 22 : Fuel rod upper plenu density (g/cc), if of Isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
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26058.60c 0.083
28058.60c 2.566
28060.6c 1.015
28061.60c 0.045
28062.60c 0.14
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22: Fuel rod lower plemin density Cglcc), f of Isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.2656 33: Fucl assuffbly twier end-fitting density (g/cc), 4 of Isotopes
6000.50c 0.067
7014.5Cc 0.072
14000.50c 0.580
15031.50c 0.034
16032.50c 0.023
24050.60c 0.660
24052.60c 13.229
24053.60c 1.529
24054.60c 0.388
25055.50c 1.481
26054.60c 2.931
26056.60c 47.255 '
26057.60c 1.101
26058.60c 0.149
28058.60c 8.409
28060.60c 3.325
28061.60c 0.146
28062.60c 0.473
28064.60c 0.124
1001.50c 1.700
5010.50c 1.963E-03
5011.56c 8.965E-03
5016.5c 13.491
13027.50c 0.055
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.010
41093.50c 0.283
42000.50c 0.337
73181.50c 0.283
40000.60c 1.598
50000.35c 0.023
2.2454 33 : Fuet asserbly lower end-fitting density cg/cc), I of isotopes
6000.Sc 0.056
7014.50c 0.058
14000.50c 0.476
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15031.50c 0.028
16032.50c O.O19
24050.60c O.SS1
24052.60c 11.044
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.390
26056.60c 38.528
26057.60c 0.898
26058.60c 0.122
28058.60c 7.581
28060.60c 2.998
28061.60c 0.132
28062.60c 0.426
28064.60c 0.112
1001.50c 3.011
5010.50c 3.386E-03
5011.56c 1.547E-02
8016.50c 23.B98
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
410M3.50c 0.286
'42000.S5c 0.340
73181.50c 0.286
40000.60c 3.586
50000.35c 0.051
3 : Inconel spacer grid material specification
0.63246 0.67310 403.067 6.032 s CT TR, OR. CT top to lower pad top, GT bot to lower pad bot
1 : Zirc*4 CT material specification
0.56007 0.690965 393.065 3.175 : 1T IR, OR, IT top to lower pad top. IT bat to lower pad bat
1 : Zlrc-4 IT material specification
18: Number of NCWP axial active fuel nodes for assembly design 13 (latch 7A, Empty)
1 17.7800: llode nueber and height (cm)
2 20.0025: Mode nurter end height (cm)
3 20.0025 llode rmter and height (cm)
4 20.0025 UMde number and height (cm)
5 20.0025: lMode muaber and height (cm)
6 20.0025 :Mode niaber and height (cm)
7 20.0025 MNode number and height (cm)
B 20.0025 MNode number and height (cm)
9 20.0025 :ModetnuRer and height (cm)
10 20.0025 llode rearber and height (cm)
11 20.0025 Mode nutber and height (cm)
12 20.0025: lMode nmber and height (cm)
13 20.0025 UMode nuber and height (cm)
14 20.025: cMde number and height (cm)
15 20.0025 Mode nuber and height (cm)
16 20.0025: lMode muter and height (cm)
17 20.0025 llode nuber and height (cm)
18 22.3520 lMode number and height (cm)
208 : Naauber of fuel rods In assembly
1.U272 Pin-pitch in asserbly (cm)
463630.0: initial mass of uraniu In assently (Q)
0.468122 0.47879 0.5i61 s Fuel pellet radius (cm), clad inner radius (cm), clad outer radius (cm)
19.161 11.033 s upper and lower fuel rod plenun heights (cm)
0.714 0.714 Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 Upper and lower fuel asseably end-fitting heights (cm)
7: Number of spacer grids (excluding the lower grid)
1 .573 3J3.486 115.698 : Spacer I, spacer height (cm), distance between top of spacer and botton of active fuel (cm). Vo
2 3.51 321.732 88.676 Spacer 1. spacer height (cm), distance between top of spacer and bottou of active fuel (cm), Volu
3 3.81 268.153 88.676 : Spacer Bf spacer height (cm), distance between top of spacer and botton of active fuel (cm), Volu
4 3.81 214.577 8.676 Spacer f, spacer height (cm), distance between top of spacer and botton of active fuel (cm). Volu
5 3.81 160.998 88.676 : Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Volu
6 3.61 107.420 e8.676: Spacer f, spacer height (cm), Aistance between top of spacer and bottem of active fuel (cm). Volu
7 3.81 53.762 8B.676 : Spacer , spacer height (cm). distance between top of spacer and botten of active fuel (cm), Voaum
I : Zfrc-4 fuel rod cladding specification
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1.5565 22 : Fuet rod uvper planun density (glcc) i of isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : FueL rod lower platn density (glcc), S of isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.6kc 0.804
24054.6kc 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
25058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1051 33 : Fuet msseably wper end-fitting density (glcc). I of Isotopes
6000.50c 0.065
7014.50c 0.070
14000.50c 0.567
15031.50c 0.033
16032.50c 0.023
24050.60c 0.648
24052.60c 13.002
24053.60c 1.503
24054.60c 0.381
25055.50c 1.443
26054.60c 2.859
26056.60c 46.084
26057.60c 1.074
26058.60c 0.146
28058.60c 8.487
28060.60c 3.356
28061.60c 0.148
28062.60c 0.477
28064.60c 0.125
1001.50c 1.850
5010.50c 2.131E-03
5011.56c 9.735E 03
6016.50c 14.679
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13027.50c 0.058
22000.50c 0.105
27059.50c 0.116
29063.60c 0.024
29065.60c 0.011
41093.50c 0.298
42000.50c 0.355
73181.50c 0.298
40000.60c 1.680
50000.35c 0.024
2.2454 33 : Fuel assembly lower end-fitting density (ugcc), of Isotopes
6000.50c 0.056
7014.50c 0.058
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.551
24052.60c 11.044
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.390
26056.60c 38.528
26057.60c 0.898
26058.60c 0.122
28058.60c 7.581
28060.60c 2.998
28061.60c 0.132
28062.60c 0.426
28064.60c 0.112
1001.50c 3.011
5010.50c 3.386E-03
5011.56c 1.547E-02
8016.50c 23.898
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.586
50000.35c 0.051
3 : Inconel spaceF grtd material specification
0.63246 0.67310 403.067 6.032 : CT IP ORM CT top to tower pad top. CT bot to lower pad bot
I s Zirc-4 CT material specification
0.56007 0.690965 393.065 3.175 : IT IRP O, IT top to Lower pad top. IT bot to lower pad tot
1 s Zirc-4 IT material specification
2 : Number of different 5PRA banks
05 : IPRA bank Identifier
17 : Number of EPRA axial nodes
1 17.7800 : Node nueber and height (cm)
2 20.0025 : Node nrdber and height (cm)
3 20.0025 : Node minber and height (cm)
4 20. 0025 :Node rnuber and height (cm)
5 20.0025 : Node rumter and height (cm)
6 20.0025 : Node umber and height (cm)
7 20.0025 : Node number and height (cm)
8 20.0025 : ode nurber and height (cm)
9 20.0025 : Node nueber and height (ct)
10 20.0025 : Node number and height (cm)
11 20.0025 : Node nwber and height (cm)
12 20.0025 : Node nwrber and height (cm)
13 20.0025 M Node number and height (em)
14 20.0025 Node number and height (cm)
15 20.0025 : Node nurber and height (cm)
16 20.0025 : Node .=ber and height (cm)
17 20.0025 : ode number and height (cm)
39.075 : Dist. between top of lower pad and bottom of bottom BP node (cm)
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Y : Flag for non-absorbing BP nodes
01 Y s Mode #* Flag for non-absorbing BP tericl
02 N: Node #* Flag for non-absorbing BP material
03 1 Nlode * Flag for non-absorbing UP material
04 N : Node U* Flag for non-absorbing BP material
05 N : Node U* Flag for non-absorbing BP material
06 N: Node f, flag for non-absorbing BP material
D7 N : Node f, Flag for non-absorbing BP material
08 N : Node U* Flag for non-absorbing BP mteriaL
09 N Node B. Flag for non-absorbing UP material
10 N; INode B6 Flag for non-absorbing BP material
11 N : Node I, Flag for non-absorbing BP material
12 N : Node * Flag for non-absorbing BP material
13 N : Node 6, Flag for non-absorbing BP material
14 N: Mode 4, Flag for non-absorbing BP material
15 N : Node i, Flag for non-absorbing UP material
16 N : Node it Flag for non-absorbing BP material
17 N : Node *, Flag for non-absorbing BP material
0.4318 0.4572 0.5461 s UP absorber radius (cm), BPR 1 (cm), PR OR (cm)
49.325 1.914 s RPR .uper plenun height (cm), 0PR lower plenun height (cm)
1 s BPR absorber material specification (Al203-14C)
3.7 1.700 s BP density (ftcc), *4C wt% In BP
I l Non-absorbing BP material specification (AI203)
3.7 : Non-absorbing UP density Cu/cc)
I : Zirc-4 BPR clad material specification
1.9030 22 : BPR upper plenun density Cu/cc), o f isotopes
6000.50c 0.069
7014.50c 0.087
'4000.50c 0.651
15031.50c 0.039
16032.50c 0.026
24050.60c 0.689
24052.60c 13.809
24053.60c 1.596
24054.60c 0.405
25055.50c 1.735
26054.60c 3.400
26056.60c 54.820
26057.60c 1.278
26058.60c 0.173
28058.60c 5.409
28060.60c 2.139
28061 .60c 0.094
28062.60c 0.304
28064.60c 0.080
6016.50c 0.016
40000.60c 12.996
50000.35c 0.185
6.56 11 U BPR lower plenuun density (C/cc), of isotopes
24050.60c 0.004
24052.60c 0.084
24053.60c 0.010
24054.60c 0.002
26054.60c 0.011
26056.60c 0.184
26057.60c 0.004
26058.60c 0.001
8016.50c 0.120
40000.60c 98.180
50000.35c 1.400
06 : EPRA bank identifier
17: Number of BPRA axial nodes
1 17.7800 Node nurber and height (cm)
2 20.0025 Node rvzber and height (cm)
3 20.0025: Node ruvier and height (cm)
4 20.0025: Node nurber and height (cm)
S 20.0025: Mode rawber and height (cm)
6 20.0025 Node rbuer and height (cm)
7 20.0025: Node nszber and height (cm)
8 20.0025 N Node nutber and height (cm)
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9 20.0025: Node nurber and height (cm)
10 20.0025 : Mode nuiber and height Cc.)
11 20.0025 : Node nulber and height (cm)

*12 20.0025 : Node ftaber and height (cm)
13 20.0025 : Node rumber and height (cm)
14 20.0025 : Node number and height (em)
15 20.0025 : Mode ruiter and height (cm)
16 20.0025: Mode number and height (cm)
17 20.0025 Mode number and height (cm)
39.075 : Dist. between top of tower pad and bottem of.botton BP node (cm)
Y : Flag for non-absorbing BP nodes
01 Y : Node f, Flag for non-absorbing UP material
02 N : Mode 1, Flag for non-absorbing BP material
03 M : Mode #, Flag for non-absorbing BP material
04 N Mlode 9, Flag for non-absorbing UP material
05 M1: Mode 4, Flag for non-absorbing BP material
06 U : Mode 4, Flag for non-absorbing BP material
07 M : Mode 4, Flag for non-absorbing UP material
08 M : Mode 4, Flag for non-absorbing BP material
09 N : Mode #I Flag for non-absorbing BP materiel
10 N : Mode 6, Flag for non-absorbing BP materiel
11 M : Mode 1, Fleg for non-absorbing BP material
12 M1: Mode t Flag for non-absorbing BP materiel
13 M : Mode I, Flag for non-absorbing BP material
14 M : Mode t, Flag for non-absorbing SP material
15 N Mlode 1, Flag for non-absorbing BP material
16 N: Mode #, Flag for non-absorbing BP material
17 N: Mode e, Flag for non-absorbing UP material
0.4318 0.4572 0.5461: SP absorber radilus (cm), PR PI (cm), 8PR OR (cm)
49.825 1.914: BPA upper plenum height (cm), BPA lower plenun height (cm)

: WPR absorber material specification tAlZ03-t4C)
3.7 2.000: UP density (g/cc) 14C KtX in UP
I : Non-absorbing BP material specification (Al203)
3.7 : Non-absorbing BP density (glce)
i : Zirc-4 BPR clad material specification
1.9030 22 : tPR upper plenun density (gSee). I of isotopes
6000.50C 0.069
7014.50c L.OU8
14000.SOc 0.651
1503i.50c 0.039
16032.50c 0.026
24050.60c 0.689
24052.60c 13.809
24053.60c 1.596
24054,60c 0.405
25055.50c 1.735
26054.60c 3.400
26056.60c 54.820
26057.60c 1.278
26058.60c 0.173
28058.60c 5.409
28060.60c 2.139
28061.60c 0.094
2tO62.60c 0.304
28064.60c 0.080
8016.SOc 0.016
40000.60c 12.996
50000.35c 0.15
6.56 11 : 8PR lower plate. density (9/cc), of isotopes
24050.60c 0.004
24052.60c 0.084
24053.60c 0.010
24054.60c 0.002
26054.60c 0.011
26056.60c 0.184
26057.60c 0.004
26058.60c 0.001
8016.50c 0.120
40000.60c 98.180
50000.35c 1.400
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3: lNuiber of different CRA ba*s
01 ClA bank Identifier
0.49784 0.50546 0.55880 366.204 340.361 2.684 27.813 : CR dimensions (cm)
10.17 4: CR absorber material density (Stec), of isotopes
47107.60c 41.101
47109.60c 38.899
48000.50c 5.000
49000.60c 15.000
2 2 SS304 CR clad material specification
3.2035 19 : Ci upper plenum density (g/ec), i of isotopes
6000.50c 0.080
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c o.m
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
2B058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
7.9 19 : CR lower plenum density (geec). 5 of isotopes
6000.50c 0.080
7014.5Cc 0.100
14000.50c 0.750
15031.50c 0.045
16032.Sc 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234 &

28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
02 : CRA bank Identifier
0.49784 0.50546 0.55880 261.000 340.361 2.684 27.813: CR dimensions (cm)
10.17 4 : CR absorber material density (gee), * of Isotopes
47107.60c 41.101
47109.60c 38.899
48000.50c 5.000
49000.60c 15.000
2 a SS304 CR clad material specification
3.2035 19 : CR upper pltnu density (t/cc), # of isotopes
6000.50c 0.080
7014.50C 0.100
t4000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
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26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
7.9 19: CR lower plern density Cglcc), a of Isotopes
6000.5Cc 0.080
7014.50c 0.100
U4000.5Cc O.7SO
15031.50c 0.045
16032.50c 0.030
24050.60C 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.6Cc 0.350
28064.60c 0.092
03 : CRA bank identifier
0.49784 0.50546 0.s58u 17.000 340.361 2.684 27.813: CR dimensions ecm)
10.17 4 : CR absorber material density (gsie), O of isotopes
47107.60c 41.101
47109.60c 38.899
48000.S5c 5.000
49000.60c 15.000
2 : WM304 CA clad material specification
3.2035 19 : CR uwper pLenum density (g/cc), t of Isotopes
6000.50c 0.080
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466 '

25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
7.9 19 : CR lower plenum density Cu/cc), I of isotopes
6000.Sc 0.080
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054 .60c 0.46
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
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28058.60c 6.234
28060.60C 2.465
28061.60C 0.109
28062.60C 0.350
2B064.60c 0.092
1 N 2umber of different APSRA banks
04 APSRA bank Identifier
0.4i625 0.49022 0.55B8 0.49M2 0.558 : APSR dimensions (cm)
0.9902 s APSR Intermediate plug volune fraction
366.206 160.02 1.905 1.924 0.952 0.001.: APSI dimensions (eu)
6.19 28 APSR absorber density (9/cc), * of isotopes
6000.50c 0.080
14000.Sc 0.350
15031.50c 0.015
16032.50c 0.015
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 0.350
26054.60c 0.958
26056.60c 15.442
26057.60c 0.360
26058.60c 0.049
28058.60c 35.382
28060.60c 13.993
28061.60c 0.616
28062.60c 1.989
28064.60c 0.520
5010.50c 1.0782E-03
5011.56c 4.925E-03
22000.50c 0.900
13027.50c 0.500
27059.50c 1.000
29063.60c 0.205
29065.60c 0.095
41093.50c 2.563
42000.50c 3.050
73181.50c 2.563
2 i SS304 APSR clad material specification
2: SS304 APSR fottow rod material specification
l.OE 3 1 : APSR ipper plenwu density (u/cc). f of Isotopes
2004.50c 100.0
1.0E-3 1: APSR lower plerAa density (t/cc), I of Isotopes
2004.50c 100.0 * - -
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I : BUY care design
3 s Full care synuetry Utilized
Crystal River Unit 3 s Reactor name
CR3 Reactor prefix for filenanes
09 Cycle Identifier
0.0 I CRC ptatepoint EFPO value
I : Largest Isotope set utilized
OFF : Fuel Density Optoln
10000 25 225 : Control specifications
18 N:uber of CRC axial active fuel nodes per asseavbly
1 17.7800 s Node nurber end height (cm)
2 20.0025 : Node number and height (cm)
3 20.0025 : Node urtber and height (cm)
4 Z0.0025 * Node nurber and height (cm)
5 20.0025 :Node zmmber and height IC=)
6 20.0025 : Node number and height (cm)
7 20.0025 : Node number and height (cm)
a 20.0025 : Mode nurber and height (cm)
9 20.0025 : Node nurber and height (cm)
10 20.0025 s Node number ard height (cm)
11 20.0025 : Mode nurber ard height (cm)
12 20.0025 : Node nurber rd height (cm)
13 20.0025 :Node nuiber and height (cm)
14 20.0025 ;Node nuiber and height (cm)
15 20.0025 :*Nde number end height (cm)
16 20.0025 : Node number and height (cm)
17 20.0025 : ode nurber mid height (cm)
15 22.3520 : Node nudter and height (cm)
21.t1098 : Assembly pitch in core (cm)
532.0 2200.0 2212.0 : Nod. tecp.(F), System press.(psi), ppab

C25 N1T CM02 NIT C2
614 110 119 114 104 114 N19 110 C14

H23 127 125 119 114 106 114 119 N25 127 N23a
C14 127 927a 123 N12 112 1(27a 112 N12 123 627a 127 114
110 H25 123 H06 117 623 104 C63 117 106 123 H25 110

C25 H19 119 N12 117 H23 110 N27 110 N23 117 N12 119 R19 025
H17 114 N14 112 623 110 C04a 608 G06a 110 623 112 H14 114 117
G02 N04 106 N27a 104 H27 608 AI8sZ COS N27 104 N27& 106 N04 C02
H17 114 114 112 C23 110 C06J 608 C04a 110 C23 112 H14 114 1IT
625 H19 119 12 117 123 110 127 110 U23 117 N12 119 119 625

110 N25 123 H06 117 623 104 G63 117 N06 123 N25 110
014 127 C27, 123 N12 112 N27a 112 112 123 C274 127 614

HMea 127 125 119 N14 106 M14 119 N25 127 N23a
C14 N10 119 114 N04 114 119 110 014

625 H17 C02 N17 625
11: Nunber of different fuel asserbly designs (INSERTION RM ASSEMBLIES DEFINE ASSEMBLY DESICGIS)

2 9 2 9 2
2 9 3 A 3 5 3 9 2

9 8 3 11 3 5 3 11 3 3 9
2 5 6 7 10 4 3 4 107 6 1 2
9 3 7 3 4 6 4 6 4 3 7 3 9

2 3 11 104 3 7 3 7 3 4 10 113 2
9 8 3 4 6 7 6 2 6 7 6 4 3 8 9
2 3 S 3 4 3 2 1 2 3 4 3 5 3 2
9 6 3 4 6 7 6 2 6 7 6 4 3 8 9
2 3 11 10 4 3 7 3 7 3 4 ¶0113 2

9 3 .7 3 4 6 4 6 4 3 7 3 9
Z 8 6 7 10 4 3 4 107 6 8 2

9 t 3 11 3 5 3 11 3 A 9
2 9 3 8 3 5 3 9 2

2 9 2 9 2
6 N:umber of insertion rod assembly banks
01 CRA 366.204 CRA lanks 1.7
02 APSRA 104.000 APSRA Bank 8
03 UPRA 22.352 0.500 wtX 34c
04 5PRA 22.352 1.400 wtX 04C
05 SPRA 22.352 2.000 wt% 84C
06 SPRA 22.352 2.100 utX 14C

00 00 00 00 00
00 00 01 00 0100 01 00 00
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00 00 01 03 01 04 01 03 01 0000
00 00 01 06 02 05 01 05 02 06 01 00 00
00 01 06 01 05 01 05 01 05 01 06 01 00

00 01 03 02 05 01 06 1 06 01 05 02 03 01 00
00 00 01 05 01 06 01 00 01 06 01 05 01 00 00
00 01 04 01 05 01 00 00 00 01 05 01 04 01 00
00 00 01 05 01 06 01 00 01 06 01 05 01 00 00
00 01 03 02 05 01 06 01 06 01 OS 02 03 01 00

00 01 06 01 05 01 05 01 05 01 06 01 00
00 00 01 06 02 05 01 05 02 06 01 00 00

00 00 01 03 01 04 01 03 01 00 00
00 00 01 00 01 00 01 00 00 .

00 00 00 00 00
3.54 3.94 3.84 3.94 3.84

3.84 3.94 3.94 3.90 3.94 3.90 3.94 3.94 3.84
3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.94

3.84 3.90 3.84 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.84 3.90 3.84
3.94 3.94 3.90 3.94 3.90 3.84 3.90 3.84 3.90 3.94 3.90 3.94 3.94

3.84 3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.84
3.94 3.90 3.94 3.90 3.84 3.90 3.84 3.84 3.84 3.90 3.84 3.90 3.94 3.90 3.94
3.84 3.94 3.90 3.94 3.90 3.94 3.84 1.93 3.84 3.94 3.90 3.94 3.90 3.94 3.84
3.94 3.90 3.94 3.90 3.K4 3.90 3.84 3.84 3.84 3.90 3.84 3.90 3.94 3.90 3.94
3.84 3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.84

3.94 3.94 3.90 3.94 3.90 3.14 3.90 3.K 3.90 3.94 3.90 3.94 3.94
3.84 3.90 3.84 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.84 3.90 3.84

3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.94
3.84 3.94 3.94 3.90 3.94 3.90 3.94 3.94 3.84

3.84 3.94 3.84 3.94 3.84

I II F IF * 5 I
8 F I F I F I F I F B

B F 8 F I F O F 8 F E F 8
8 8 F 8 F I F I F I F 1 5

E E F I F I F I F 8 F 8 F 8 8

8 B F 1 F I I1 9 1 F 1 F I 6
8 F B r 8 F I I I F E F 8 F I
B B F B F I F I F 5 r. B r 8 6

9 B F 8 F Y F I F 8 F 9 8
F F O F O F I F I F 1 F 8

8 F O F O F 6 F I F 1
5 0 0 F.15 F 8 8 6

3 : Ntmber of towier regions in IMCIP model (belcw tower enct-fittings)
5.08 2.7992 23 : tower regtion I height (cm), density t9/cec, t of isotopes
6000.50c 0.064

14000.50c 0.603
15031.50c 0.036
16032.50c 0.024
24050.60c 0.637
24052.60c 12.J82
24053.60c 1.4?77
24054.60c 0.37S
250SS.50c 1.608
260S4.60c 3.149
260S6.60c 50.763
26057.60c 1.183
26058.60c 0.160
28058.60c 5.011
2a060.60c 1.982
28061.60c 0.087
28062.60c 0.282
28064.60c 0.074
1001.50c 2.191
5010.50c 7.799E-03
5011.S6c 3.563E-02
8016.50c i7.389
12.70 Z.4747 23: towr region 2 height (cm). dencity Cglrcc), I of isotopes
6000.50c 0.061
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7014.50c 0.076
14000.50c 0.573
15031.50c 0.034
16032.50c 0.023
24050.60c 0.60e
24052.60c 12.160
24053.60c 1.405
24054.60c 0.356
25055.50c 1.529
26054.60c 2.995
26056.60c 48.289
26057.60c 1.125
26058.60c 0.153
28058.60c 4.767
28060.60c 1.885
28061.60c 0.083
28062.60c 0.268
28064.60c 0.070
1001.50c 2.629
5010.50c 9.356E-03
5011.56c 4.274E-02
8U16.50c 20.859
12.22 0.9820 23 : Lower region 3 height (cm), density (g1cc). 4 Of Isotopes
6000.50C 0.01Y
7014.50c 0.024
14000.50c 0.181
15031.50c 0.011
16032.50c 0.007
24050.60c 0.191
24052.60c 3.838
24053.60c 0.444
24054.60c 0.112
25055.50c 0.483
26054.60c 0.945
26056.60c 15.242
26057.60c 0.355
26058.60c 0.048
28058.60c 1.505
28060.60c 0.595
28061.60c 0.026
28062.60c 0.085
28064.60c 0.022
1001.50c 8.472
5010.50c 3.015E-02
5011.56c 1.377E-41
8016.50c 67.226
0.27442 : Distance (cm) between the core baffle and the outer fuel assembly
1.905 7.9 19 : Core baffle thickness (cm), density cg/cc), f of Isotopes
6000.50c 0.080
7014.50c 0.100
14000.50C 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.6Cc 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
179.07 : Core barrel lnner radius tcm)
5.08-7.9 19 : Cre barrel thickness Cc.). density CS/cc), of isotopes
6000.50c 0.080
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7014.50c 0.1p0
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.6oc 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.19
28062.60c 0.350
28064.60c 0.092
186.69 : Thermal shield inner radius (cm)
5.08 7.9 19 : Thermal shield thickness (cc). density (g/cc), I of isotopes
6000.50c 0.080
7014.50c 0.100
14000.Sc 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.91B
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
25064.60c 0.092
216.695 : Pressure vessel cladding iner radius (cm)
0.478 7.9 19: Pressure vessel cladding thickness (cm). density Co/cc), I of isotopes
6000.5Sc 0.080
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045 *
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.5Cc 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.6Cc 0.350
28064.60c 0.092
21.433 7.832 9: Pressure vesset thickness (cm), density (g/cc). t of Isotopes
6000.50c 0.220
14000.50c 0.275
15031.50c 0.035
16032.50c 0.035
25055.50c 0.900
26054.60c 5.615
26056.60c 90.524
26057.60c 2.110
26058.60c 0.286
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4 * NIuber of regions above uper end-fitting of assambty containing a PRA
14.12 1.2666 23 Upper region I height can), density (gIcc) O of Isotopes
60P0.SCc 0.035
7014.50c 0.044
14000.50c 0.327
15031.50c 0.020
16032.50c 0.013
24050.60c 0.346
24052.60c 6.934
24053.60c 0.801
24054.60c 0.203
Z5055.50c 0.872
26054.60c 1.708
26056.60c 27.535
26057.60c 0.642
26058.60c 0.087
28058.60c 2.718
28060.60c 1.075
28061.60c 0.047
28062.60c 0.153
28064.60c 0.040
1001.50c 6.298
5010.50c 2.242E-02
5011.56c 1.024E-01
8016.5Cc 49.978
3.16 2.0711 23 : Upper region 2 height (crn) density Co/cc), of isotopes
6000.50c 0.056
7014.50c 0.070
14000.50c 0.523
15031.50c 0.031
16032.50c 0.021
24050.60c 0.553
24052.60c 11.083
24053.60c 1.281
24054.60c 0.325
25055.50c 1.394
26054.60c 2.730
26056.60c 44.014
26057.60c 1.026
26058.60c 0.139
28058.60c 4.345
28060.60c 1.718
28061.60c 0.076
28062.60c 0.244
28064.60c 0.064 *
1001.50c 3.385
5010.50c 1.205E-02
5011.56c 5.503E-02
8016.50c 26.858
7.62 2.9027 2S : Upper region 3 height (cn), density (9gcc), I of isotopes
6000.SOc 0.064
7014.50c 0.080
14000.50c 0.600
15031.50c 0.036
16032.50c 0.024
24050.60c 0.634
24052.60c 12.713
24053.60c 1.469
24054.60c 0.373
25055.50c 1.599
26054.60c 3.132
26056.60c 50.486
26057.60c 1.177
26058.60c 0.160
28058.60c 4.983
28060.60c 1.971
28061.60c 0.087
28062.60c 0.280
28064.60c 0.073
1001.50c 2.067



Aug Z8 18:04 1997 File Name: 1n48b.txt *BAOOOOO-01717-0200-00048 REV 00 ATTACMENT VII - Page 6

5010.Sc 7.355E-03
5011.56c 3.360E-02
8016.50c 16.401
40000.60c 1.531
50000.35c 0.022
5.08 3.5812 253 Upper region 4 height (ca), density fg/cc). f of isotopes
6000.50c 0.069
7014.50C 0.086
14000.50c 0.644
15031.50c 0.039
16032.50c 0.026
24050.60c 0.681
24052.60c 13.649
24053.60c 1.577
24054.60c 0.400
25055.50c 1.716
26054.60c 3.362
26056.60c 54.200
26057.60c 1.263
26058.60c 0.171
28058.60c 5.350
28060.60c 2.116
28061.60c 0.093
28062.60c 0.301
28064.60c 0.079
1001.50c 1.339
5010.50c 4.765E-03
5011.56c 2.17TE-02
8016.50c 10.626
40000.60c 2.158
50000.35c 0.031
4 : lauber of regions above upper end-fitting of asserbly containing a CRA
14.12 1.4342 23 : Upper region I height (cm), density (g/cc), I of isotopes
6000.50c 0.041
7014.50c 0.051
14000.50c 0.386
15031.50c 0.023
16032.50c 0.015
24050.60c 0.408
24052.60c 8.182
24053.60c 0.946
24054.60c 0.240
25055.50c 1.029
26054.60c 2.016
26056.60c 32.493 *
26057.60c 0.757
26058.60c 0.103
28058.60c 3.207
28060.60c 1.268
28061.60c 0.056
28062.60c 0.180
28064.60c 0.047
1001.50c 5.422
5010.5c 1.930E-02
5011.56c 8.81SE-02
8016.50c 43.023
3.18 2.1552 23: Upper region 2 height (cm), density gS/cc), 4 of Isotopes
6000.5Cc 0.057
7014.50c 0.071
14000.50c 0.535
15031.50c 0.032
16032.50c 0.021
24050.60c 0.565
24052.60c 11.338
24053.60c 1.310
24054.60c 0.332
25055.50c 1.426
26054.60c 2.793
26056.60c 45.027
26057.60c 1.049
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26055.60c 0.142
28058.60c 4.445
28060.6Cc 1.758
28061.60c 0.077
28062.60c 0.250
25064.60c 0.065
1001.50c 3.205
5010.50c 1.141E-02
5011.56c 5.212E-02
8016.50c Z5.436
7.62 3.2507 23 : Upper region 3 height (cm), density (glcc). * of Isotopes
6000.S0c 0.068
7014.50c 0.085
14000.50c 0.634
15031.50c 0.038
16032.50c 0.025
24050.60c 0.671
24052.60c 13.454
24053.60c 1.555
24054.60c 0.394
25055.50c 1.692
26054.60c 3.314
26056.60c 53.42B
26057.60c 1.245
26058.60c 0.169
28058.60c 5.274
28060.60c 2.086
28061.60c 0.092
28062.60c 0.296
28064.60c 0.07B
1001.50c 1.720
5010.50c 6.122E-03
5011.56c 2.796E-02
8016.50c 13.649
5.08 3.4411 23 : Upper region 4 height (cm), density (g/cc), t of Isotopes
6000.50c 0.069
7014.50c 0.086
14000.50c 0.645
15031.5Cc 0.039
16032.50c 0.026
24050.60c 0.682
24052.60c 13.684
24053.60c 1.581
24054.60c 0.401
25055.50c 1.721 *
26054.60c 3.371
26056.60c 54.343
26057.60c 1.266
26058.60c 0.172
28058.60c 5.364
28060.60c 2.121
28061.60c 0.093
Z8062.60c 0.302
28064.60c 0.079
1001.50c 1.558
5010.50c 5.546E-03
5011.56c Z.534E-02
E016.50c 12.365
4 : Number of regions above pper end-fitting of assembly containing an APSRA
14.12 1.5497 23 : Upper region I helght (cm), density tgocc). * of Isotopes
6000.50c 0.045
7014.50c 0.056
14000.50c 0.419
15031.50c 0.025
16032.50c 0.017
24050.60c 0.443
24052.60c 8.B85
24053.60c 1.027
24054.60c 0.260
25055.50c 1.117
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26054.60c 2.189
26056.60c 35.286
26057.60c 0.822
26058.60c 0.112
28058.60c 3.483
25060.60c 1.377
28061.60c 0.061
28062.60c 0.196
28064.60c 0.051
1001.5Sc 4.928
5010.50c 1.754E-02
5011.56c 8.012E-02
6016.5Sc 39.104
3.18 2.3456 23 : Upper region 2 height (cm), density Cg/cc), 6 of Isotopes
6000.Sc 0.060
7014.50c 0.074
t4000.50c 0.559
15031.50c 0.034
16032.50c 0.022
24050.60c 0.591
24052.60c 11.848
24053.60c 1.369
24054.60c 0.347
25055.50c 1.490
26054.60c 2.919
26056.60c 47.051
26057.60c 1.096
26058.60c 0.149
28058.60c 4.644
2S060.60c 1.837
28061.60c 0.081
28062.60c 0.261
25064.60c 0.068
1001.50c 2.848
5010.50c 1.014E-02
5011.56c 4.630E-02
8016.50c 22.597
7.62 2.785 23 Upper region 3 height (cm), density (u/cc), I of Isotopes
6000.50c 0.064
7014.50c 0.0o0
14000.50c 0.602
15031.50c 0.036
16032.50c 0.024
24050.60c 0.636
24052.60c 12.758 a
24053.60c 1.474
24054.60c 0.374
25055.50c 1.604
26054.60c 3.143
26056.60c 50.664
26057.60c 1.181
26058.60c 0.160
28058.60c 5.001
28060.60c 1.978
28061.60c 0.087
28062.60c 0.281
28064.60c 0.074
1001.50c 2.209
5010.50c 7.E61E-03
50t1.56c 3.591E*02
W16.50c 17.527
5.08 3.4411 23 : Upper region 4 heIght (cm), density (gicc), U of isotopes
6000.5Cc 0.069
7014.50c 0.086
14000.50c 0.645
15031.50c 0.039
16032.50c 0.026
24050.60c 0.682
24052.60c 13.684
24053.60c 1.581
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24054.60c 0.401
25055.50c 1.721
26054.60c 3.371
26056.60c 54.343
26057.60c 1.266
26058.60c 0.172
28058.60c 5.364
25060.60c 2.121
2861.60c 0.093
28W62.60c 0.302
28064.60c 0.07Y
1001.5Dc 1.558
5010.50c S.546E-03
5011.56c 2.534E-02
6016.50c 12.365
4 Nurber of regfons above uper end-fitting of regular assebobly
14.12 1.1803 23 Upper region I height (em), density (g/cc) f of isotopes
6000.50c 0.031
7014.50c 0.039
14000.50c 0.290
15031.50c 0.017
16032.50c 0.012
24050.60c 0.307
24052.60c 6.153
24053.60c 0.711
24054.60c 0.180
25055.50c O.T74
26054.60c 1.516
26056.60c 24.434
26057.60c 0.569
26058.60c 0.077
28058.60c 2.412
28060.60c 0.954
28061.60c 0.042
28062.60c 0.136
2J064.60c 0.035
1001.50c 6.847
5010.50c 2.437E-02
5011.56c 1.113E-01
8016.50c 54.330
3.16 1.753 23 : Upper region 2 height (cm). density (/cc), of isotopes
6000.50c 0.050
7014.50c 0.062
14000.50c 0.467
15031.50c 0.028 *
16032.SOc 0.019
24050.60c 0.494
24052.60c 9.898
24053.60c 1.144
24054.60c 0.290
25055.50c 1.245
26054.60c 2.438
26056.60c 39.306
26057.60c 0.916
26058.60c 0.124
28058.60c 3.880
28060.6Cc 1.534
28061.60c 0.068
28062.60c 0.218
28064.60c 0.057
1001.50c 4.217
5010.5Sc 1.501E-02
5011.56c 6.656E-02
8016.50c 33.463
7.62 2.5446 23 : Upper region 3 height (cm), density (gjcc), of Isotopes
6000.50c 0.062
7014.SOc 0.077
14000.50c 0.580
15031.50c 0.035
16032.50c 0.023
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24050.60c 0.613
24052.60c 12.299
24053.60c 1.421
24054.60c 0.360
25055.50c 1.547
26054.60c 3.030
26056.60c 48.842
26057.60c 1.138
26058.60c 0.154
28058.60c 4.821
28060.60c 1.907
28061.60c 0.084
28062.60c 0.271
28064.60c 0.071
1001.50c 2.531
5010.5Sc 9.008E-03
5011.56c 4.115E-02
8016.50c 20.084
5.05 3.2057 23 : Upper region 4 height (cm), density (g/cc), I of isotopes
6000.50c 0.067
7014.5Cc 0.084
14000.50c 0.632
15031.50c 0.038
16032.50c 0.025
24050.60c 0.668
24052.60c 13.395
24053.60c 1.548
24054.60c 0.393
25055.50c 1.685
26054.60c 3.300
26056.60c 53.197
26057.60c 1.240
26058.60c 0.168
28058.60c 5.251
28060.60c 2.077
28061.60c 0.091
28062.60c 0.295
28064.60c 0.077
1001.50c 1.761
5010.50c 6.268E 03
5011.56c 2.863E-02
8016.50c 13.974
18 : Number of KCKP axial active fuel nodes for assembly design I (Batch 1, Empty)
1 17.78CC : Mode number and height (cm)
2 20.0025 : Nodetnurber and height (cm)
3 20.0025 : Node neuber and height (cm)
1 20.0025 : Node nurber and height (cm)
5 20.0025 :aode number and height (cm)
6 20.0025 *Node nurber and height (cm)
7 20.0025 NMode nurber and height (cm)
8 20.0025 : Node rnuber and height (cm)
9 20.0025 : Node number and height (cm)
10 20.0025 : Node number and height (cm)
11 20.002S Node nurber and height (cm)
12 20.0025 :Node number and height (cm)
13 20.0025 : Node number and height (cm)
14 20.0025 Mode lrtber and height (cm)
15 20.0025 N Node number and height (cm)
16 MO.O25 N lode number and height (cm)
17 20.0025 Node number and height (cm)
18 22.3520 Node nurber and height (cm)
208 * Number of fuel rods In rssenbly
1.44272 : Pln-pitch in assembly (cm)
463630.0 : Initial mass of uranium In assembly Cg)
0.4699 0.47879 0.5461 : Fuel pellet radius (cm), clad inner radius (cm), clad outer radius (cm)
19.161 11.033 : Upper and lower fuel rod plerum heights (cm)
0.714 0.714 : Upper and lower fuel rod end-cup heights (cm)
8.731 16.723 : Upper and lower fuel assembly end-fitting heights (cm)
7 : Number of spacer grids (excluding the lower grid)
1 8.573 383.486 115.698 : Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel vcm) Yo
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2 3.81 321.732 U8.676 : Spaeer f, spacer height co.), distance between top of spacer and bottom of active fuel cm), Volu
3 3.81 268.153 U.676 t Spacer f, spacer height (cm). distance between top of spaeer and bottom of active fuel (cm), Voltu
4 3.81 214.577 U.676 : Spaeer f, spacer height (cm), distance between top of spaeer and bottom of active fuel (cm). Voltu
5 3.11 160.998 U.676 s* Spaeer U, spacer height (cm) distance between top of spacer and bottom of active fuel (cm), Volu
6 3.81 107.420 U.676 : Spaeer 4 spaeer height (cm), distance between top of spaeer and bottom of active fuel (cm), Volu
7 3.81 53.762 e8.676 : Spacer 6, spacer height (cm), distance between top of spaeer and bottom of active fuel (cm), Volum
I : Ztrc-4 fuel rod ctldding specification
1.5565 22 : Fuel rod ipper pleinm density (Cocc). of isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
2S064.60c 0.038
8016.50C 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod lower plonum density (g/cc). f of isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087 *
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1078 33 : Fuel assembly opper end-fitting density (g/cc), o of isotopes
6000.50c 0.065
7014.50c 0.070
14000.50c 0.566
15031.50c 0.033
16032.50c 0.023
24050.60c 0.648
24052.60c 12.991
24053.60c 1.501
24054.60c 0.381
25055.50C 1.442
26054.60c 2.B56
26056.60c 46.043
26057.60c 1.073
26058.60c 0.146
28058.60c 8.479
28060.60c 3.353
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28061.60c 0.148
28062.60c 0.477
28W64.60c O.t25
1001.50c 1.855
5010.50c 6.M28E-03
5011.56c 3.073E2
8016.soc 14.723
13027.50c 0.058
22000.50c 0.105
27059.50c p.116
29063.60c 0.024
29065.60c 0.011
41093.50c 0.298
42000.50c 0.354
73181.50c 0.298
40000.60c 1.679
50000.35c 0.024
2.2486 33 : Fuel assembly Lower end-fitting density (g/cc), * of isotopes
6000.5Cc 0.055
7014.5Cc 0.058
14000.50c 0.475
15031.50c 0.028
16032.5Cc 0.019
24050.60c 0.550
24052.60c 11.028
24053.60c 1.274
24054.60c 0.323
25055.Sc 1.203
26054.60c 2.386
26056.60c 38.47n
26057.60c 0.897
26058.60c 0.122
28058.60c 7.570
28060.60c 2.994
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.018
5010.50c 1.086E 02
5011.56c 4.962E-02
e016.50c 23.955
13027.50c 0.056
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023 *
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.580
50000.35c 0.051
3 : Inconel spacer grid materiel specification
0.63246 0.67310 403.067 6.032 : CT IRN OR, CT top to lower pad top, CT bot to lower pad bot
1 : Zirc-4 CT material specification
0.56007 0.690965 393.065 3.175 : IT IR. OR, IT top to lower pad top, IT bot to lower pad hot
1 : ZIrc-4 IT material specification
18 : Number of NCNP axial active fuel nodes for asserbly design 2 (latch 9, Erpty)
1 17.78O0: Mode number and height (Ccj
2 20.0025 : Node number and height (em)
3 20.0025 N Node nwtber and height (cm)
4 20.0025 N ode rtber and height (cm)
5 20.0025 : Node number and height (cm)
6 20.0025 : Node rnuber and height (cm)
7 20.0025 : Node number and height (cm)
8 20.0025 : Node number and height (C)
9 20.0025 : ode nuber and height (Cc)
10 20.0025 Node number and height (cm)
11 20.0025 : Node nurmber and height (Cc)
12 20.0025 : Node nunker and height (Cc)
13 20.0025 : Node numrber and height Cc.)
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14 20.0025 : hode nuber and height (cm)
15 0.0025 : Made nuriber and height (cm)
16 20.0025 : Mode rrnber and height (cm)
17 20.002S : Mode numer and height (cm)
18 22.3520 : Mode number and height (can)
208: Mumatr of fuel rods in assembly
1.4272 Pin-pitch in assembly (cm)
4633.0 : Initial mass of uraniun In asseitly (g)
0.468122 0.47879 0.5461 : Fuel pellet radius (cm), clad irner radius (cm), clad outer radius Can)
19.161 11.033: Upper and lower fuel rod pltenu heights (cm)
0.714 0.714 : Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 , Upper and lower fuel asseibly end-fitting heights (cm)
7: lurber of spacer grids (excluding the lower grid)
1 .573 383.486 115.698 E Spacer 0. spacer height (cm), distance between top of spacer and bottom of active fuel (cm). VD
2 5.08 321.493 125.758: Spacer if spacer height Cam), distance between tap of spacer and bottom of active fuel (mn). Vol
3 5.08 267.917 125.8 # Spacer I spacer height (cm), distance between top of spacer and bottom of active fuel (Cn), Vol
4 5.08 214.338 125.758: spacer if. spacer height Can), distance between top of spacer and bottom of active fuel (cm), Vol
5 3.08 160.760 125.758: spacer 6, spacer height can), distance between tap of spacer and bottom of active fuel (am), Vol
6 5.08 107.181 125.758: spacer f, spacer height (cm). distance between top of spacer and bottom of active fuel (an), Vol
7 5.08 53.605 125.758 : Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
1: Zirc-4 fuel rod cladding specification
1.5565 22: Fuel rod iwer plerum density (g/cc), of isotopes
6000.5c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22: Fuel Pod lower plenum density go/cc), .of isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0:869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1078 33 . Fuel assembly upper end-fitting density (gic) S of isotopes
6000.50c 0.065
7014.50c 0.070
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14000.50c 0.566
15031.50c 0.033
16032.50c 0.023
24050.60c 0.648
24052.60C 12.99
24053.60c 1.501
24054.60c 0.381

'25055.50e 1.442
26054.60c 2.856
26056.60c 46.043
26057.60c 1.073
26058.60c 0.146
28058.60c 8.479
28060.60c 3.353
28061.60c 0.148
28062.60c 0.477
28064.60c 0.125
1001.50c 1.855
5010.50c 6.728E-03
SO11M56c 3.073E-02
8016.50c 14.723
13027.50c 0.058
22000.50c 0.105
27059.50c 0.116
29063.60c 0.024
29065.60c 0.011
41093.50c 0.298
42000.50c 0.354
73181.50c 0.298
40000.60c 1.679
50000.35c 0.024
2.2486 33 : Fuel assembly lower end-fittIng density CgScc), Iof et otopes
6000.50c 0.055
7014.5Cc 0.058
14000.50c 0.475
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.028
24053.60c 1.274
24054.60c 0.323
25055.50c 1.203
26054.60c 2.386
26056.60c 38.472
26057.60c 0.897 '
26058.60c 0.122
28058.60c 7.570
28060.60c 2.W4
28061.60c 0.132.
28062.60c 0.426
28064.60c 0.111
1001.50c 3.018
5010.50c 1.086E-02
5011.56c 4.962E-02
8016.50c 23.955
13027.50c 0.056
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.580
50000.35c 0.051
1 : ZIrc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 CT ITR. OR. CT top to lower pad top, CT bat to lover pad bot
I : Zirc4 CT materiel specification
0.56007 0.690965 393.065 3.175 : IT IR, OR, 1T top to lower pad top, IT bat to lower pad bot
1 : Zirc-4 IT material specification
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1Z : Number of QNIP axial active fuel nodes for sssembly design 3 (Batch 10. CAU)
1 17.7800 : node number and height (cm)
Z 20.0025 : Node nuber and height (cm)
3 20.0025 sNode immer and height (cm)
4 20.0025 s Node nurber and height (cm)
5 20.0025 lNode mter and height (cm)
6 20.0025 lNode nutber and height (cm)
7 20.0025 : Node nuzber and height (cm)
8 20.0025 : Node number and height (cm)
9 20;e25 :tNode number and height (cm)
10 20.0025 lNode nauber and height (cm)
11 20.0025 : Node nuaber and height (cm)
12 20.0025 lNode watber and height (cm)
13 20.0025 :Node number and height (cm)
14 20.0025 lNode nurber and height (cm)
15 20.0025: lNode nutber and height (cm)
16 20.0025: lNode nurber and height (cm)
17 20.0025 lNode number and height (cm)
18 22.3520: Mode nurber and height (cm)
208 : Humber of fuel rods In asserkly
1.4272: Pin-pitch in asseably (cm)
463630.0 Initial mass of uranium In asseirbly Cg)
0.468122 0.47879 0.5461 : Fuel pellet radius (cm), clad inner radius (cm). clad outer radius .(cm)

19.161 11.033 2 Upper and lower fuel rod plenun heights (cm)
0.714 0.714 Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 Upper and lower fuel assembly end-fitting heights (cm)
7 Hurber of spacer grids (excluding the lower grid)
1 8.573 383.486 115.698 s spacer i, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Vo

2 5.08 321.493 125.758: Spacer S, spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Vol

3 5.08 267.917 125.755: Spacer . spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol

4 5.08 214.338 125.758 spacer s, *pacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
5 5.08 160.760 125.758: Spacer spacer height (cm), distance between top of spacer and bottom of active fuel (cm), vol

6 5.08 107.181 125.758 Spacer 1. spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Vol

I 5.08 53.605 125.758 Spacer 9, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu

1 Zirc-4 fuel rod cladding specification
1.5565 22 : Fuel rod upper plenum density (g/cc), I of isotopes
6000.50c 0.033
7014.50C 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193 '

25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.85W0 22 : fuel rod lower plenum density (9lcc), I of Isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
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26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.2683 33: Fuel assembly ipper end-fitting density (gIccY, I of isotopes
6000.50c 0.066
7014.50c 0.072
14000.50c 0.579
15031.50c 0.034
16032.50c 0.023
24050.60c 0.659
24052.60c 13.218
24053.60c 1.527
24054.60c 0.387
25055.50c 1.480
26054.60c 2.929
26056.60c 47.217
26057.60c 1.100
26058.60c 0.149
28058.60c 8.402
28060.60c 3.323
28061.60c 0.146
28062.60c 0.472
28064.60c 0.124
1001.50c 1.705
5010.50c 6.187E-03
5011.56c 2.826E-02
8016.50c 13.531
13027.50c 0.055
22000.50c 0.099
27059.50c 0.111
29063.60c 0.023
29065.60c 0.010
41093.50c 0.283
42000.50c 0.337
73181.50c 0.283
40000.60c 1.596
50000.35c 0.023 *
2.2486 33 : Fuel asserbly lower end-fitting density (g9cc). I of isotopes
6000.50c 0.0ss
7014.50c 0.058
14000.50c 0.475
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.028
24053.60c .1.274
24054.60c 0.323
25055.50c 1.203
26054.60c 2.386
26056.60c 38.472
26057.60c 0.897
26058.60c 0.122
28058.60c 7.570
28060.60c 2.994
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.018
5010.50c 1.086E-02
5011.56c 4.962E-02
8016.50c 23.955
13027.50c 0.056
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22000.50c 0.100
27059.50c 0.117
29*063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.580
50000.35c 0.051
1 : Zirc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 s CT IR. OR. CT top to lower pad top. CT bot to lowr pad bot
I: Zirc-4 GT mteriatl specification
0.56007 0.690965 393.065 3.75 : IT IR, OR, IT top to lover pad top, IT bot to lower pad bot
1: Zfrc-4 IT material specification
18: Nutber of NCNP axitl active fuel nodes for assesbly design 4 (Batch 11, 2.0 wt U4C)
1 17.7800 : Node nutber and height (cm)
2Z0.0025 : Node nurer and height (cm)
3 20.0025 : Node nur er and height (cm)
4 20.0025: INode rtnber and height (cm)
5 20.0025 : Node nusber and height (cm)
6 20.0025: Node nuber and height (cm)
7 20.0025 : Node nurber and height (cm)
6 20.0025 : Node nurber and height (cm)
9 20.0025 : Node numer and height (cm)
10 20.0025 : Node rnuber and height (cm)
11 20.0025 : Node nuber and height (cm)
12 20.0025 : Node nuber and height (cm)
13 20.0025 : Node number and height (cm)
14 20.0025 : Node nuber and height (cm)
15 20.0025 : Node number and height (cm)
16 20.0025 : Node number and height (cm)
17 20.0025 : Node nu.ber and height (cm)
18 22.3520 : Node number and height (cm)
208: lNurber of fuel rods In assestly
1.44272: Pin-pitch In assembly (cm)
463605.0 Initial mass of uranium In assembly Cu)
0.4699 0.47879 0.5461 : Fuel pellet radius (cm), clad Inner radius (cm), clad outer radius (cm)
19.161 11.033 : Upper and lower fuel rod plenum heights (cm)
0.714 0.714 Upper and ltoer fuel rod end-cap heights (cm)
8.731 16.723: Upper and lover fuel assenbly end-fitting helghts (cm)
7: Number of spacer grids (excluding the lower grid)
1 8.573 383.46 115.698: Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vo
2 5.08 321.493 125.758 Spacer J. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
3 5.08 267.917 125.758 Spacer I *pacer heiiht (cm), distance between top of spacer and bottom of active fuel (cm), Vol
4 5.08 214.338 12.758: Spacer I, spacer height (cm), distance between top of apacer and bottom of active fuel (cm). Vol
5 5.08 160.760 125.758 Spacer , spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
6 5.08 107.181 125.758 Spacer #, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
7 5.08 53.605 125.758: Spacer J, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
1: Z1rc-4 fuel rod cladding specification
1.5565 22 : Fuel rod upper plenun density tglcc). a of isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
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40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod lower ptemim density O/cc). of isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.Sc 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.6Cc 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8D16.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1998 33 : Fuel assembly upper ed-fitting density (gice), of isotopes
6000.50C 0.066
7014.5c 0.071
14000.50c 0.572
15031.50c 0.034
16032.50c 0.023
24050.60c 0.654
24052.60c 13.117
24053.60c 1.516
24054.60c 0.384
25055.50c 1.459
26054.60c 2.890
26056.60c 46.594
26057.60c 1.086
26058.60c 0.147
28058.60c 8.499
28060.60c 3.361
28061.60c 0.14B
28062.60c 0.478
28064.60c 0.125 *
1001.50c 1.767
5010.50c 6.414E-03
5011.56c 2.93fE-02
8016.5SC 14.025
13027.50c 0.058
22000.Sc 0.104
27059.50c 0.115
29063.60c 0.024
29065.60c 0.011
41093.Sc 0.295
42000.5c 0.351
73181 .5c 0.295
40000.60c 1.671
50000.35c 0.024
2.2486 33 : Fuel asuerbLy lower end-fitting density (9/cc) J of isotopes
6000.50c 0.055
7014.50c 0.058
14000.50c 0.475
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.028
24053.60c 1.274
24054.60c 0.323
25055.50c 1.203
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26054.60c 2.386
26056.60c 38.472
26057.60c 0.897
26058.60c 0.122
28055.60c 7.570
28060.60c 2.994
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.016
5010.50c 1.086E-02
5011.56c 4.962E-02
8016.50c 23.955
13027.50c 0.056
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.580
50000.35c 0.051
I . Zirc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032: NCT IN, OR, CT top to Lower pad top, CT bot to lower pad bat
1 : ZIrc-4 CT material specificatIon
0.56007 0.690965 393.065 3.175 : IT IN, OR, IT top to lower pad top, IT bot to lower pad bot
1 . Zirc-4 IT material specification
18 : Nurber of ICIIP axial active fuel nodes for assembly design 5 (latch 11, 1.40 wtX 04C)
1 17.7800: Node nuiber and height (cm)
2 20.0025 : Node nunber and height (cm)
3 20.0025 M Node number and height (cm)
4 20.0025 Node number and height (cm)
5 20.0025 Node nutber and height (cm)
6 20.0025 Node number and height (cm)
7 20.0025 Node rumer and height (cm)
5 20.0025 : Node number and height (cm)
9 20.0025 N ode nuiber and height (cm)
10 20.0025 Node nuimer and height (cm)
11 20.0025 Node nurber and height (c)
12 20.0025 M Node number and height (cm)
13 20.0025: NMode number and height (cm)
14 20.0025 hMode number and hefght (cm)
15 20.0025: Mode nmber and height (cm)
16 20.0025 llode pirber and height (cm)
17.20.0025 llode nmtber and height (cm)
18 22.3520 llode nurber and height (cm)
208 Nhurber of fuel rods in assenbly
1.44272 Pin-pitch in assembly (cm)
463605.0 . Initial mass of uranium in assenbly (g)
0.4699 0.47879 0.5461 : Fuel pellet radius (cm), clad Inner radius (cm). clad outer radius (cm)
19.161 11.033: Upper and lower fuel rod plenum heights (cm)
0.714 0.714 s Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 : Uipper and lower fuel assemrtly end-fitting heights (cm)
7 Naumber of spacer grids (exceluding the lower grid)
1 e.573 383.486 115.698 Spacer 5, spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Vo
2 5.08 321.493 125.758 Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuet (cm), Vol
3 5.08 267.917 125.758 Spacer f, spacer height Ccm), distance between top of spacer and bottem of active fuel (cm), Vol
4 5.08 214.338 125.758 spacer i, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Vol
5 5.08 160.760 125.758: Spacer B* spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Vol
6 5.08 107.181 125.758 Spacer #, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
7 5.08 53.605 125.758 : Spacer U, scer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
I: Zirc-4 fuel rod cladding specification
1.5565 22: Fuel rod upper plenum density t/gcc), U of Isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
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24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.B23
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50C 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22: Fuel rod lower plenum density (glee), 4 of Isotopes
6000.50c 0.035
T014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
Zt60.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
6016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1998 33 Fuel assembly uper end-fftting density (egee), I of isotopes
6000.50c 0.066
7014.50C 0.071
14000.50c 0.572
15031.50c 0.034
16032.50c 0.023 *
24050.60C 0.654
24052.60c 13.117
24053.60c 1.516
24054.60c 0.384
25055.50c 1.459
26054.60c 2.890
26056.60c 46.594
26057.60c 1.086
26058.60c 0.147
28058.60c 8.499
28060.60c 3.361
28061.60c 0.148
28062.60c 0.478
28064.60c 0.125
1001.50C 1.767
5010.Sc 6.414E-03
5011.56c 2.930E-02
8016.50c 14.025
13027.50c 0.058
22000.50c 0.104
27059.50c 0.115
29063.60c 0.024
29065.60c 0.011
41093.50c 0.295
42000.50c 0.351
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73181.50c 0.295
40000.60c 1.671
50000.35c 0.024
2.24B6 33 : Fuel assembly lower end-fitting density (gece), of Isotopes
6000.50c 0.055
7014.50c 0.058
14000.50c 0.475
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.028
24053.60c 1.274
24054.60c 0.323
25055.50c 1.203
26054.60c 2.386
26056.60c 38.472
26057.60c 0.897
26058.60c 0.122
28058.60c 7.570
28060.60c 2.994
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.018
5010.50c 1.086E-02
5011.56c 4.962E-02
B016.50c 23.955
13027.50c 0.056
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.SOc 0.340
73181.50c 0.286
40000.60c 3.580
50000.35c 0.051
7 : Zirc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 : CT IR, OR. CT top to lower pad top, CT bat to lower pad bot
1 * Zfrc-4 CT material specification
0.56007 0.690965 393.065 3.175 : IT IR, OR, IT top to lower pad top, IT bot to lower pad bDt
1 : Zlrc-4 IT materlal specification
18 : umber of KCKP axial active fuel nodes for assembly design 6 (Batch 9, CRA)
1 17.7800 :lode nurber and height (cm)
2 20.0025 : Mode'natuer and height Ccm)
3 20:0025 :Node nzrber and height (cm)
4 20.0025 : Node nimber and height Ccm)
5 20.0025 : Node wzmber and height (cm)
6 20.0025 : Node nuiber and height (cm)
7 20.0025 :Node number and height (cm)
8 20.0025 : Node rarber and height (cm)
9 20.0025 : Node minber a&d height tcm)
10 20.0025 lNode nunber and height (cm)
11 20.0025 : lode number and height (cm)
12 20.0025 : lode nucter and height (cm)
13 20.0025 : lode niuber and height CcmT
14 20.0025 : lode nurber and height Ccm)
15 20.0025 : lode nmber and height Ccm)
16 20.0025 : Node umuber and height (cm)
17 20.0025 : lode number and height Ccm)
18 22.3520 : Node number and height Cc.
208 : Iumber of fuel rods in assembly
1.4272 : Pin-pitch In assembly (cm)
43630.0 s Initial mass of uranium in assembly t5)
0.468122 0.47879 0.5461 : Fuel pellet radius (cm), clad Inner radius Ccm). clad outer radius (cm)
19.161 11.033 s Upper and lower fuel Pod plenum heights (cm)
0.714 0.714 Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 s Upper and lower fuel assertly end-fitting heights Cc.)
7 : Number of spacer grids Cexcluding the lower grid)
1 8.573 383.486 115.698 : Spacer #. spacer height (cm), distance between top of spacer and bottan of active fuel (cm., Vo
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2 5.08 321.493 125.75O : Spacer 4, spacer height Ccm)* distance between top of spacer and bottom of active fuel (cm), Vol
3 5.08 267.917 125.758 : Spacer f spacer height (cm). distance between top of spacer and bottom of *ctdve fuel (cm), Vol
4 5.08 214.338 12S.758 : Spacer f spacer height (cm). distance between top of spacer and bottom of active fuel (Cm), Vol
5 5.08 160.760 125.758 s S"acer f spacer height (cm). distance between top of spacer and bottom of active fuel (cm) Vol
6 5.08 107.181 125.758 s Spacer f spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
7 5.08 53.605 125.758 : Spacer U, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Volu
1 * ZIrc-4 fuel rod cladding specification
1.556S 22 s Fuel rod upper plenum density (Coec). of Isotopes
6000.50c 0.033
7014.50c 0.041
14000.5c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
25060.6Dc 1.015
25061 .60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod lower plenum density (Vice). N of Isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087 *
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.2683 33 : Fuel aserebly upper end-fitting density (g/cc), of isotopes
6000.50c 0.066
7014.50c 0.072
14000.5Cc 0.579
15031.50c 0.034
16032.506 0.023
24050.60c 0.659
24052.60c 13.218
24053.60c 1.527
24054.60c 0.387
25055.50c 1.480
26054.60c 2.929
26056.60c 47.217
26057.60c 1.100
26058.60c 0.149
28058.60c 8.402
28060.60c 3.323



.- -

Aug 28 18:04 1997 File Name: IW2rb.txt BRCOOO0O-01717-0200.-OO4 REV 00 ATTACHMENT VII - Page 23

28061.60c 0.146
25062.60c 0.472
2B064.60c 0.124
1001.Sc 1.705
5010.50c 6.187E-03
5011.56c 2.526E-02
8016.50c 13.531
13027.50c. 0.055
22000.50c 0.099
27059.50c 0.111
29063.60c 0.023
29065.60c 0.010
41093.50c 0.283
42000.50c 0.337
73181.50c 0.283
40000.60c 1.596
50000.35c 0.023
2.2486 33 : Fuel asseibly lower nd-fitting density (cgcc), * of Isotopes
6000.50c 0.055
7014.50c 0.058
14000.50c 0.475
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.028
24053.60c 1.274
24054.60c 0.323
25055.50c 1.203
26054.60c 2.386
26056.60c 38.472
26057.60c 0.897
26058.60c 0.122
28058.60c 7.570
2B060.60c 2.994
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.018
5010.50c 1.086E-02
5011.56c 4.962E-02
8016.50c 23.955
13027.50c 0.056
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023 -
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.580
50000.35c 0.051
1 : Zirc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 : CT It, OR, CT top to lower pad top, Ct bt to Lower pad bat
I : Zirc-4 GT material specification
0.56007 0.690965 393.065 3.175 : IT 1R, OR,.IT top to tower pad top, IT btt to lower pad bet
1 : Zirc-4 IT naterial specification
1 : Number of KCNP axial active fuel nodes for assembly design 7 (latch 11, 2.10 wtX 14C)
1 17.78M M : Node number and heaght (cm)
2 20.0025 : Node nurber and height (cm)
3 20.0025 : Node runber and height (cm)
4 20.0025 : Node ruwber and height (cm)
5 2.0025 : Node nurber nd height (cm)
6 20.0025 : Node rurber nd height (cm)
7 20.0025 : Node nwtber and height (cm)
A 20.0025 : Node nizrer ard height (cm)
9 20.0025 :Node nurber and height (cm)
10 20.0025 s Node number nd height (cm)
11 20.0025 : Node number and height (cm)
12 20.0025 : Node nrmber and height (cm)
13 20.0025 :Node nurber and height (cm)
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14 20.025 : ode riumber and height (cm)
15 20.0M25 : Node ruiber and height (cm)
16 20.0025 : Node number and height (cmi
17 20.0025 : Hode rnuber and height (cm)
18 22.3520 : Node number and height (cm)
208 : WNmber of fuel rods In assembly
1.44272 : Pin-pitch in assembly (cm)
463605.0 s Initial mass of uranium in assembly (g)
0.4699 0.47n29 0.5461 : Fuel pellet radius (cm), clad inner radius tcm), clad outer radius (cm)
19.161 11.033 : Upper and tower fuel rod plenum heights (cm)
0.714 0.714 : Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 Upper and lower fuel assembly end-fitting heights (Cm)
7 N Humber of spacer grids (excluding the tower grid)
1 8.573 383.486 115.698 Spacer t, spacer height Cem). distance between top of spacer and bottom of active fuel (cm), Vo
2 5.08 321.493 12S.758 Spacer 9, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Vol
3 5.08 267.917 125.758 Spacer f, spacer height (cm). distance between top of spacer and bottom of active fuel (cm). Vol
4 S.08 214.338 125.758 : Spacer f, spacer height Ccm), distance between top of spacer and bottom of active fuel (cm), Vol
5 5.08 160.760 125.758: Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
6 5.08 107.181 125.758 Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
7 5.08 53.605 125.758 Spacer t, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
1: Zfrc-4 fuel rod cladding specification
1.5565 22 : Fuel rod upper plenum density (glcc), o of isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel Pod lower plenum density Cg/cc), 4 of Isotopes
6000.50c 0.035
7014.5Cc 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1998 33: Fuel assently upper end-fitting density (g/cc), I of isotopes
6000.5Cc 0.066
7014.50c 0.071
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14000.50C 0.572
15031.50c 0.034
16032.50c 0.023
24050.60c 0.654
24052.60c 13.117
24053.60c 1,516
24054.60c 0.384
25055.50c 1.459
26054.60c 2.890
26056.60c 46.594
26057.60c 1.086
26058.60c 0.147
28058.60c 8.499
28060.60c 3.361
28061.60c 0.148
28062.60c 0.478
28064.60c 0.125
1001.Sc 1.767
5010.50c 6.414E-03
5011.56c 2.930E-02
8016.50C 14.025
13027.50c 0.058
22000.50c 0.104
27059.50c 0.115
29063.60c 0.024
29065.60c 0.011
41093.50c 0.295
42000.50c 0.351
73181.50c 0.295
40000.60c 1.671
50000.35c 0.024
2.2486 33 : Fuel assebtLy Lower and-fitting density (g/cc3, I of Isotopes
6000.50c 0.055
7014.50c 0.058
14000.50c 0.475
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.028
24053.60c 1.274
24054.60c 0.323
25055.50c 1.203
26054.60c 2.386
26056.60c 38.472
26057.60c 0.897 '

26058.60c 0.122
28058.60c 7.570
28060.60c 2.994
280 6 1.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.018
5010.5Sc 1.08dE-02
5011,56c 4.962E-02
8016.50c 23.955
13027.50c 0.056
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.580
50000.35c 0.051
1: Zfrc-4 spacer grfd material specification
0.63246 0.67310 403.06? 6.032 : CT IR, OR, CT top to lower pad top, CT bot to lower pad bot
1 : Zirc-4 CT material specification
0.56007 0.690965 393.065 3.175 : IT 1t, OR, IT top to lower pad top, IT bot to lower pad bot
1: Zirc-4 IT material specification
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1t : lutber of SNiP exisl active fuel nodes for assembly design 8 (Batch 11, Empty)
1 17.7800 : Node nueber and height (cm)
2 20.0025 : Node number and height (cm)
3 20.0025 : Node number and height (cm)
4 20.0025 N Node number and height (cm)
5 20.0025: Node number and height (cm)
6 20.0025 : Node manber and height (cm)

-7 20.0025 : Node number and height (cm)
8 20.0025 : Node nutber and height (cm)
9 20.0025 : Node nutber and height (cm)
10 20.0025 : Node number and height (cm)
11 20.0025 : Node number and height (cm)
12 20.0025 s Node number and height (cm)
13 20.0025 N ode number and height Ccm)
14 20.0025 : Node number and height Ccm)
15 20.0025 : Node number end height (cm)
16 20.0025 N Node number and height (cm)
17 20.0025 N Node number and height (cm)
18 22.3520 : Node number and height (c)
208 : Number of fuel rods In assembly
1.44272 : Pin-pitch in assembly (cm)
463605.0: initial mass of uranium in assembly (g)
0.4699 0.47879 0.5461 : Fuel pellet radius (cm), clad inner radius (cm). clad outer radius (cm)
19.161 11.033 : Upper and lower fuel rod pleni. heights (cm)
0.714 0.714 Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 Upper and lower fuel assembly end-fitting heights (cm)
7 : umber of apacer grids (excluding the lower grid)
1 8.573 383.446 115.698 s Spacer t, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). vo
2 5.08 321.493 125.758 : Spacer *, spcer height (cm), distance between top of spacer and bottom of active fuel (cm). Vol
3 5.08 267.917 125.758 * Spacer IT spacer height (cm), distance between top of spacer and bottom of active fuel (cm) Vol
4 5.08 214.338 125.758 : Spacer *, spacer height (cm),distance between top of spacer and bottom of active fuel (cm), Vol
5 5.08 160.760 12.758 : Spacer *, spacer height Ccm), distance between top of spacer and bottom of active fuel (cm), Vol
6 5.08 107.181 125.758: Spacer s, spacer height Cm), distance between top of spacer and bottom of active fuel (cm), Vol
7 5.08 53.605 125.758 S Spacer U, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Volu
1: Zirc-4 fuel rod cladding specification
1.5565 22: Fuel rod quper plenum density (gice), I of isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.3Cc 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193 *
25055.Sc 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.SCc 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22: Fuel rod lower plenum density (glcc), U of isotopes
6000.50c 0.035
7014.Sc 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
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26056.60c 27.553
26057.60c 0.642
26055.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50C 0.068
40000.60c 55.509
50000.35c 0.792
3.1078 33: Fuel asseobiy uper nrd-fitting density Catec), 4 of Isotopes
6000.50c 0.065
7014.50c 0.070
14000.50c 0.566
15031.50c 0.033
16032.50c 0.023
24050.60c 0.648
24052.60c 12.991
24053.60c 1.501
24054.60c 0.381
25055.50c 1.442
26054.60c 2.t56
26056.60c 46.043
26057.60c 1.073
26058.60e 0.146
28058.60c 8.479
28060.60c 3.353
28061.60c 0.148
28062.60c 0.477
28064.60e 0.125
1001.50c 1.855
5010.50c 6.728E-03
5011.56c 3.073E-02
8016.50c 14.723
13027.50c 0.058
22000.50c 0.105
27059.50c 0.116
29063.60c 0.024
29065.60c 0.011
41093.50c 0.298
42000.5Cc 0.354
73181.5Cc 0.298
40000.6Cc 1.679
50000.35c 0.024 .
2.2486 33 : Fuel assembly lower end-fitting density (g/cc), o of isotopes
6000.50c 0.055
T014.50c 0.058
14000.5Cc 0.475
15031.5Cc 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.028
24053.60c 1.274
24054.60c 0.323
25055.50c 1.203
26054.60c 2.386
26056.60c 38.472
26057.60c 0.897
26058.60c 0.122
28058.60C 7.570
28060.60c 2.994
28061.60c 0.132
28062.60c 0.426
28064.60c 0,111
1001.50c 3.018
5010.50c 1.086E-02
5011.56c 4.962E-02
8016.50c 23.955
13027.50c 0.056
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22000.50c 0.100
27059.SOc 0.111
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.580
50000.35c 0.051
I : Zirc 4 spacer grid material specification
0.63246 0.67310 403.067 6.032 : CT IR, OR, CT top to lower pad top, CT bot to lower pad bot
1 : Zlrc-4 CT material specification
0.56007 0.690965 393.065 3.175 : IT IR, OR, IT top to lower pad top. IT bot to lower pad bot
1 : Zirc-4 IT material specification
18 : Number of NCNP axist active fuel nodes for assembly design 9 (Batch 10, Erpty)
1 17.700 :Node rumber and height Ccm)
2 20.0025 : Node nunber and height (cm)
3 20.0025 s Node nurber and height (cm)
4 20.0025 : Node nurber and height (cm)
5 20.0025 : Node nuwber and height (cm)
6 20.0025 : Node number and height (cm)
7 20.0025 :Node nurmber and height (cm)
8 20.0025 :Node number and height (cm)
9 20.0025 : Node nunber and height (em)
10 20.0025 :Node rurber and height (cm)
11 20.0025 :Node nurber and height (cm)
12 20.0025 : Node nrAuber and height (cm)
13 20.0025 :Node nurber and height (cm)
14 20.0025 :Node nunber and height (cm)
15 20.0025 : Node narber and height (cm)
16 20.0025 : Node nurber and height (c.)
17 20.0025 : Node number and height (cm)
18 22.3520 : Node number and height (cm)
20B : Nurber of fuel reds in assembly
1.Um272 Pin-pitch In asseibly (cm)
463630.0 Initial mass of uranium In mssenbly Cg)
0.468122 0.47879 0.5461 : Fuel pellet radius (cm), clad inner radius Cem) clad outer radius Cc.)
19.161 11.033 : Upper and lower fuel rod ptens heights (cem)
0.714 0.714 : Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 : Upper and lower fuel assembly end-fitting heights Ccm)
7 : Number of spacer grids (excluding the lower grid)
1 8.573 383.486 115.698 : Spacer f, spacer height (cm), distance between top of spacer and bottem of active fuel (cm), Vo
2 5.08 321.493 125.758 Spacer #: spacer height (cm), distance between top of spacer and bottom of active fuet (cm), Vol
3 5.08 267.917 125.758 : Spacer I spacer height (cm). distance between top of spacer and botteom of active fuel (em), Vol
4 5.08 214.338 125.758 : Spacer *. spacer height (cm) distance between top of spacer and bottom of active fuel (cm), Vol
5 5.08 160.760 125.758: Spacer f spacer height (cm): distance between top of spacer and bottem of active fuel (cm), Vol
6 5.08 107.181 125.758: Spacer, spacer height (cm), distance between top of spacer and bottem of active fuel (cm), Vol
7 5.08 53.605 125.758 Spacer if, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
1 Zirc-4 fuel rod cladding specification
1.5565 22 : Fuel rod upper plentim density (g/cc) * of Isotopes
6000.50c 0.033
7014.50C 0.041
14000.50c 0.309
15031 .50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
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40000.60c 57.766
50000.35c 0.82k
2.S520 22 t Fuel rod lower plema density (a/cc), It of isotopes
6000.50c 0.035
7014.50C 0.043
14000.SCc 0,326
15031.50c 0.020
16032.5c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1078 33 : Fuel assembly upper aid-fitting density (glcc), 6 of Isotopes
6000.50c 0.065
7014.50c 0.070
14000.50c 0.566
15031.50c 0.033
16032.50c 0.023
24050.60c 0.648
24052.60c 12.991
24053.60c 1.501
24054.60c 0.381
25055.5Cc 1.442
26054.60c 2.856
26056.60c 46.043
26057.60c 1.073
26058.60c 0.146
28058.60c 8.479
28060.60c 3.353
28061.60c 0.148
28062.60c 0.477
28064.60c 0.125 '

1001.50c 1.855
5010.50c 6.728E-03
5011.56c 3.073E-02
8016.50c 14.723
13027.50c 0.058
22000.50c 0.105
27059.50c 0.116
29063.60c 0.024
29065.60c 0.011
41093.50c 0.298
42000.50c 0.354
73181.50c 0.298
40000.60c 1.679
50000.35c 0.024
2.2486 33: Fuel assembly lower end-fitting density Cg/cc), I of Isotopes
6000.50c 0.055
7014.50c 0.058
14000.50c 0.475
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c ¶1.028
24053.60c 1.274
24054.60c 0.323
25055.50c 1.203
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26054.60c 2.386
26056.60c 38.472
26057.60c 0.897
26058.60c 0.122
28058.60c 7.570
28060.60c 2.994
28061.60c 0.132
t28062.60c 0.426
28064.60c 0.11i
1001.50c 3.018
5010.50c 1.086E-02
5011.56c 4.962E-02
80t6.SOc 23.955
13027.50c 0.056
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.580
50000.35c 0.051
1 : Zirc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 s CT It, OR, CT top to lower pad top, CT bat to tower pad bot
I: Zirc-4 CT material specification
0.56007 0.690965 3936065 3.175 t IT It, OR, IT top to lower pad top, IT bot to lower pad bat
1 : ZIrc-4 IT material specification
18: 11nber of MHCP axital active fuel nodes for assembly design 10 (latch 10, APSR)
1 17.7800: llode nurber and height (cm)
2 20.0025: lNode unuber and height (cm)
3 20.0025 : Node rurber and height tcm)
* 20.0025 NMode ruuuer and height tcm)
5 20.0025: MNode artber and height (cm)
6 20.0025: NMode ruiber and height tcm)
7 20.0025 lNode nusber and height (cm)
8 20.0025 aNode nuaber and height (cm)
9 20.0025 NMode luiber and height (cm)
10 20.0025: NMode number and height (cm)
11 20.0025 NMode nueber and height (cm)
12 20.0025 :Mode nurber and height (cm)
13 20.0025 Nmode number and height Ccm)
14 20.0025 Node naaber and height (cm)
15 20.0025 Node nutber and height (cm)
16 20.0025 Nodenumber and height (cm)
17 20.0025 llode number and height (cm)
18 2Z.3520 Noade nusrer and height (cm)
208 : uwmber of fuel rods In assembly
1.44272 Pin-pitch in assembly (cm)
463630.0: Initial mass of uraniun In assembly tg)
0.468122 0.47879 0.5461 : Fuel pellet radius (cm), clad imner radius (cm), clad outer radius (cmi)
19.161 11.033 : Upper and lower fuel rod plern heights (cm)
0.714 0.714 a Upper and lower fuel rod erd-cap heights Ccm)
8.731 16.723 : Upper and lower fuel assembly end-fitting heights Ccm)
7 : Mumber of spacer grids Cexcluding the lever grid)
1 8.573 383.4Z6 115.698 : Spacer f. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vo
2 5.08 321.493 125.758 : Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
3 5.08 267.917 125.758 "Spaer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
4 5.08 214.338 125.758 : Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
5 5.08 160.760 125.758 a Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
6 5.08 107.181 125.758 S Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel Ccm). Vol
7 5.08 53.605 125.758 Spacer I, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
1 : Zirc-4 fuel rod cladding specification
1.5565 22 : Fuel rod upper plenum density (gfcc), f of Isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
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24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.1U
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.5520 22 : Fuel rod lower plenun denclty (g/cc), 4 of Isotopes
6000.50c 0.035
7014.5Sc 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.2533 33 : Fuel assaebty upper end-fitttng density (g/cc), I of fsotopes
6000.50c 0.066
7014.50c 0.072
14000.50c 0.578
15031.50c 0.034
16032.5Cc 0.023 a

24050.60c 0.658
24052.60c 13.198
24053.60c 1.525
24054.60c 0.387
25055.50c 1.476
26054.60c 2.922
26056.60c 47.112
26057.60c 1.098
26058.60c 0.149
28058.60c 8.409
28060.60c 3.325
28061.60c 0.146
28062.60c 0.473
28064.60c 0.124
1001.5Cc 1.718
5010.SCc 6.236E-03
5011.56c 2.848E-02
8016.50c 3.637
13027.50c 0.056
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.010
4109350c 0.284
42000.50c 0.339
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73181.50c 0.2t4
40000.60c 1.604
50000.35c 0.023
2.246 33 : Fuel asserbly lower end-fitting density Wecc), J of Isotopes
6000.50c 0.05
7014.5Dc 0.058
14000.50c 0.475
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.028
24053.60c 1.274
24054.60c 0.323
25055.Sc 1.203
26054.60c 2.386
26056.60c 38.472
26057.60c 0.897
26053.60c 0.122
28058.60c 7.570
28060.60c 2.994
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.01B
5010.5Cc 1.086E-02
5011.56c 4.962E-02
8016.50c 23.955
13027.Sc 0.056
22000.50c 0.100
27059.Sc 0.111
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.Sc 0.286
40000.60c 3.580
50000.35c 0.051
1 : 2irc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 : CT IR, OR CT top to lower pad top, CT bot to lower pad bot
I : Zirc-4 GT material specification
0.56007 0.690965 393.065 3.175 : IT IR* OR. IT top to lower pad top, IT bot to lower pad bot
1 * Zirc-4 IT material specification
18 : Nruber of ICIIP axial active fuel nodes for assembly design 11 (Batch 11, 0.50 wt% 34C)
1 17.7800: Itode number and height (cm)
2 20.0025: :Rodecrurber and height Ccd)
3 20.0025: llode nurber and height Ccm)
4 20.0025: llode nuber and height (cm)
5 20.0025: Nmode nurber and height (cm)
6 20.0025 llode number and height (cm)
7 20.0025 :Mode nurber and height Cc.)
8 20.0025 NMode nutber and height (cm)
9 20.0025: lNode nuster and height (cm)
10 20.0025 llode rnuber and height (cm)
II 20.0025 :Mode number and height (cm)
12 20.0025 NMode number and height (cm)
13 20.0025 : ode nuaber and height tcm)
14 20.0025 llode nurber and height (cm)
15 20.0025 lNode nuiber and height Coe)
16 20.0025 aNode nuaber and height Cc.)
17 20.002S: aNode number and height Cem)
18 22.3520 Node number and height Ccm)
208 : Ntuber of fuel rods in assurbly
1.44272 Pin-pitch In assembly (cm)
463605.0 Initial mass of uraniua In asserbly (g)
0.4699 0.47879 0.5461 : Fuel pellet radius Ccm), clad Inner radius (cm), clad outer radius (cm)
19.161 11.033 : Upper and lower fuel rod plenun heights Ce0)
0.714 0.714 Upper aud lower fuel rod end-cap heights Ccm)
8.731 16.723: Upper and lower fuel asserbly end-fitting heights Ccm)
7 : NLuaber of spacer grids Cexcluding the lower grid)
1 8.573 383.486 115.698 Spacer #. spacer height (cm), distance between top of spacer and bottom of active fuel Cc.), Ve
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2 5.08 321.493 125.758: Spacer I. spacer height (cm), distance between top of spacer end bottom of active fuel tcm). vol
3 5.08 267.917 125.758 : Spacer #I spacer height (cm), distance between top of spacer ad bottom of active fuel (cm), Vol
4 5.08 214.338 125.758: "pcer I. spacer height (cm), distance between top of spacer and bottom of active fuel (cM). Val
5 5.08 160.760 125.758 a Spcer f, spacer height (cm), distance between top of s"cer ard bottoam of active fuel (cm). Vol
6 5.08 107.181 125.758 : Spacer #, spacer height (cm), distance between top of spacer ard bottom of active fuel (em). Vol
7 5.08 53.605 125.758 : Spacer f, spacer height (CM). distance between top of spacer ard bottom of active fuel (cm), Votu
1 : Zirc-4 fuel rod cladding specification
1.5565 22: Fuel rod iper plernu density (CucO), of isotopes
6000.50c 0.033
7014.Sc 0.041
14000.50c 0.309
15031.5c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22: Fuel rod lower plenum density (glcc), of isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24 050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087 *
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1998 33 Fuel assembly upper end-fitting density Cglcc), of isotopes
6000.50c 0.066
7014.50c 0.071
14000.50c 0.572
15031.50c 0.034
16032.50c 0.023
24050.60c 0.654
24052.60c 13.117
24053.60c 1.516
24054.60c 0.384
25055.50c 1.459
26054.60c 2.890
26056.60c 46.594
26057.60c 1.086
26058.60c 0.147
28058.60c 8.499
28060.60c 3.361
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28061.60c 0.148
28W62.60c 0.478
28064.60c 0.125
1001.5Cc 1.767
5010.5Sc 6.414E-03
S011.S6c 2.930E-02
8016.50c 14.025
13027.50c 0.058
22000.50c 0.104
27059.50c 0.115
29063.60c 0.024
29065.60c 0.011
41093.50c 0.295
42000.50c 0.351
73181.50c 0.295
40000.60c 1.671
50000.35c 0.024
2.24U6 33 : Fuel asseozbly lower end-fitting density tg/cc), of isotopes
6000.50c 0.055
7014.50c 0.058
14000.50c 0.475
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.028
24053.60c 1.274
24054.60c 0.323
25055.50c 1.203
26054.60c 2.386
26056.60c 38.472
26057.60c 0.897
26058.60c 0.122
28058.60c 7.570
28060.60c 2.994
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.018
S010.50c 1.086E-02
5011.56c 4.962E-02
8016.50c 23.955
13027.50c 0.056
22000.50c 0.100 -
27059.50c 0.111
29063.60c 0.023 *
29065.60c 0.011
41093.5Cc 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.580
50000.35c 0.051
I : Zirc-4 spacer grid material specification
0.6324 0.67310 403.067 6.032 s CT IR. OR, CT top to lower pad top. CT bot to lower pad bat
1 : Zrc-4 CT material specifIcation
0.56007 0.690965 393.065 3.175 : IT It, CR' IT top to Lower pad top, IT bot to lower pad bot
I : ZIrc-4 IT oaterlel specification
4 : Number of different OPRl banks
03 : 5PRA bank identifier
17 : Number of 1PRA axial nodes
1 17.73CO : mode number and height (cm)
2 20.0025 : Node number and height (cm)
3 20.0025 :Node nurber and height tc)
4 20.0025 : Mode number and height (cm)
5 20.0025 : Node number and height (cm)
6 20.0025 s Node nurber and height (cm)
7 20.0025 : Mode number and hefght (cm)
8 20.0025 : ode i 'Per and height (cm)
9 20.0025 : ode number and height (cm)
10 20.0025 : Node numiber and height (cm)
11 20W.0O5 :ode number and height (cm)
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12 20.0025 : Node nuber and height (cm)
13 20.002S : Node nutber and height (cm)
14 20.0025 : lode nurber and height (cm)
15 20.0025 s Node ,uwber and height (ca)
16 20W0025 Nod. number and height (cc)
17 20.0025 : Node nutber and height (cm)
39.075 a Dist. between top of lwer. pad and bottom of bottom SP node (cm)
Y S Flag for non-absorbing BP nodes
01 Y : Node 0, Flag for non-absorbing UP material
02 N : Node i. Flag for non-absorbing 8P material
03 U : Node i, Flag for non-absorbing UP material
04 N : Node t. Flag for non-absorbing BP material
05 U: Node t Flag for non-absorbing UP material
06 N : Node t Flag for non-absorbing BP material
07 N : Node t, Flag for non-absorbing BP material
08 U : Node I, Flag for non-absorbing BP material
09 N : Node U, Flag for non-absorbing 8P material
10 M : Node t, Flag for non-absorbing BP material
11 N : Node , Flag for non-absorbing UP material
12 t: lNode t, Flag for non-absorbing OP material
13 N : Node t, Flag for non-absorbing BP material
14 N : Node t, Flag for non-absorbing SP material
15 N : Node t, Flag for non-absorbing UP material
16 N : Node t, Flag for non-absorbing BP material
17 N : Node t Flag for non-absorbing UP materale
0.4318 0.4572 0.5461 : P absorber radius (cm), PPR It (cm), OPR OR (cm)
49.825 1.914 2 PR ipper pterun height Ccm), PR lower plenun height (cm)
I : 6PR absorber material specification tAI203-84C)
3.7 0.500 : BP density Co/cc), *4C utX in UP

N: Mon-absorbing UP material specification CA1203)
3.7 : Non-absorbing BP density Cg/cc)
1 : Zfrc-4 6PR clad material specification
1.9030 22: BPR uper plenum density Ct/cc), * of isotopes
6000.50c 0.069
7Q14.50c 0.087
14000.SOc 0.651
15031.50c 0.039
16032.50c 0.026
24050.60c 0.689
24052.60c 13.809
24053.60c 1.596
24054.60c 0.405
25055.50c 1.735
26054.60c 3.400
26056.60c 54.820 -
26057.60c 1.278
2605S.60c 0.173
28058.60c 5.409
28060.60c 2.139
28061.60c 0.094
28062.60c 0.304
28064.60c 0.080
8016.50c 0.016
40000.60c 12.996
50000.35c 0.185
6.56 11: EPR lower plernu density Cg/cc), o of isotopes
24050.60c 0.004
24052.60c 0.084
24053.60c 0.010
24054.60c 0.002
26054.60c 0.011
26056.60c 0.184
26057.60c 0.004
26058.60c 0.001
8016.50c 0.120
40000.60c 98.180
50000.35c 1.400
04 : UPRA bank Identifier
17 a NUiber of OPRA axial nodes
1 17.7800 a Node nurber and height (cm)
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2 20.0025 : Node rarber and heIght (cm)
3 20.0025 : Node rmber and height (cm)
4 20.0025 : Node er and height (cm)
S 20.0025 s Node mrAer and height (cm)
6 20.0025 s Node ruzber and height (cm)
7 20.0025 lNode rnumer and height (em)
6 20.0025 : Node rnumer and height (cm)
9 20.0025 i Mode nuber ard height (cm)
10 20.0025 : Node mater and height (cm)
11 20.0025 2 Node ouer and height (cm)
12 20.0025 s Mode maer and height (cm)
13 20.0025 s Node number and height (cm)
14 20.0025 U Node nmtber and height (cm)
15 20.0025: Node nuater and height Ccm)
16 20.0025 R Node nurter ard height (em)
17 20.0025 Node Dmter and height (am)
39.075T : Dist. between top of tower pad and bottom of bottom UP node (cm)
r : Flag for non-absorbing BP nodes
01 r: llode i Flag for non-absorbing BP material
02 N : Node # Flag for non-absorbing UP material
03 N s Mode * Flag for non-absorbing UP material
04 N : Node * Flg for non-absorbing BP material
05 U : Node Ft Fla o r non'-absorbing BP material
06 N1: Mode I, Flag for non-absorbing 9P material
07 N : Mode t, Flag for non-absorbing RP material
08 N N ode , Flag for non-absorbing BP material
09 N N Mode f, Flag for non-absorbing UP material
10 N: lNode I Flag for non-absorbing BP material
11 N1: Node *, Flag for non-absorbing UP material
12 N: Node U, Flag for non-absorbing UP material
13 Nt: Node I Flag for non-absorbing UP material
14 N1: Node t, Flag for non-absorbing BP material
15 N: Node 5 Flag for non-absorbing UP material
16 N: Mode UFlag for non-absorbing BP material
17 N Node F, flag for non-absorbing UP material
0.4318 0.4572 0.5461: P absorber radius (em), UPR IR (cm), OPR OR (cm)
49.825 1.914 s UPR uper plenum height (cm), RPR lower plenqm height (em)
I : PR absorber material specification CA1203-U4C)
3.7 1.40 s BP density (9gcc), 54C wtX in UP
1 Non-absorbing UP material specification CA1203)
3.7 Nlon-absorbing BP density Cglcc)
1 : Zirc-4 RPR clad material speclfication
1.9030 ZZ : PR upper plerum density (gUcc). * of isotopes
6000.50c 0.069
7014.50c 0.087 *
14000.50c 0.651
15031.SCc 0.039
16032.50c 0.026
24050.60c 0.689
24052.60c 13.809
24053.60c 1.596
24054.60c 0.405
25055.50c 1.735
26054.60c 3.400
26056.60c 54.820
26057.60c 1.278
26058.60c 0.173
25058.60c 5.409
28060.60c 2.139
28061.60c 0.094
28062.60c 0.304
28064.60c 0.080
8016.50c 0.016
40000.60c 12.996
50000.35c 0.185
6.56 11 O IPR lower ptenun density (glce), I of isotopes
24050.60c 0.004
24052.60c 0.084
24053.60c 0.010
24054.60c 0.002
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26054.64c 0.011
26056.60c 0M1U4
26057.60c 0.004
26058.60c 0.001
6016.50c 0.120
40000.60c 98.150
50000.35c 1.400
05 : PPRA bank identifier
17 : Number of OPRA axial nodes
1 17.7800 :ode nunber and height (cm)
2 20.0025 : lode number and height (cm)
3 20.0025 : eode ,uiber and height (cm)
4 20.0025 : lode nrauber and height (cm)
5 20.0025 : lode number and height (cm)
6 20.0025 Node nunber and height (cm)
7 20.0025 N lode number and height (cm)
8 20.0025 : lode number and height (cm)
9 20.0025 lode number and height (cm)
10 20.0025 : Node number and height (CM)
11 20.0025 :lode number and height (Ccm)
12 20.0025 : ode number and height Cca)
13 20.0025 : Node number and height (cm)
14 20.0025 : Node nUaber and height (cm)
15 20.0025 Node number and height (cm)
16 20.0025 lode number and height (cm)
17 20.0025 lode number and height (cm)
39.075 : Dist. between top of lower pad and bottom of bottom BP node (cm)
Y Flag for non-absorbing BP nodes
01 Y : Node 0, Flag for non-absorbing BP material
02 K : Node *, Flag for non-absorbing BP material
03 N : Node if, Flag for non-absorbing BP material
04 M : Node t. Flag for non-absorbing BP material
05 v : Node U Flag for non-absorbing UP material
06 N : Node 9 Flag for non-absorbing UP material
07o : lode U Flag for non-absorbing BP material
0 5 : Node t Flag for non-absorbing BP material
09 N :lode U Flag for non-absorbing BP material
10 1 : Node , Flag for non-absorbing BP material
11 N :Node S. Flag for non-absorbing UP material
12 N :Node t Flag for non-absorbing UP materalt
13 N :Node I Flag for non-absorbing BP material
14 1 :Mode t Flag for non-absorbing BP material
15 N :Node I, Flag for non-absorbing BP material
16 I lode I, Flag for non-absorbing BP material
17 N :Node i, Flag for non-absorbing *P material
0.4318 0.4572 0.5461 : P absorber radius (Cc), 8PR TR (cm), tPR OR (cm)
49.825 1.914 : OPR upper plernum height (cm). BPR lower plerun height (cam)
1 : 9PR absorber material specification CAU203-U4C)
3.7 2.000: UP density CSucc), t4C uit In UP
I : Ion-absorbing UP material specification CA1203)
3.7 : Ion-absorbing UP density (C/cc)
1 : Zirc-4 IPR clad material specification
1.9030 22 : UPR upper plenum density (glcc), I of Isotopes
6000.50c 0.069
7014.50c 0.087
14000.50c 0.651
15031.50c 0.039
16032.5c 0.026
24050.60c 0.689
24052.60c 13.809
24053.60c 1.596
24054.60c 0.405
25055.50c 1.735
26054.60c 3.400
26056.60c 54.820
26057.60c 1.278
26058.60c 0.173
28058.60c 5.409
2060.60c 2.139
28061.60c 0.094
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28062.60c 0.304
28064.60c 0.080
8016.50c 0.016
40000.60c 12.996
50000.35c 0.185
6.56 11 s UPR lower plernu density (g/cc), I of Isotopes
24050.60c 0.004
24052.60c 0.084
24053.60c 0.010
24054.60c 0.002
26054.6oc 0.011
26056.60c 0.184
26057.60c 0.004
2605S.60c 0.001
8016.50c 0.120
40000.60c 98.180
50000.35c 1.400
06 : SPRA bank identifier
17 : Nuber of 5PRA axial nodes
1 17.7800 : Mode nwber and height (em)
2 20.0025 : lode nrmeer and height (cm)
3 20.0025 : maode roer and height (cm)
4 20.0025 : Mode rumter and height (cm)
5 20.0025 : Node number and height (cm)
6 20.0025 : Node nunber and height (cm)
7 20.0025 : Node nur er and height Ccm)
8 20.0025 : Node nwrber and height (c)
9 20.0025 : Node nuaber and height (cm)
10 20.0025 lNode nnber and height (cm)
11 20.0025: Node ou, er and height (cm)
12 20.0025: Node nuzber and height (cm)
13 20.0025: Node nurber and height (cm)
14 20.0025 s Node ntuber and height (ec)
15 20.0025: lNode number and height (cm)
16 20.0025: Node number and height (cm)
17 20.0025: llode number and height (cm)
39.075: Dist. between top of lower pad and bottom of bottom BP node (en)
Y: Flag for non-absorbing BP nodes
01 r: ode , FLag for non-absorbing UP material
02 N: llode f, Flag for non-absorbing BP material
03 : llode f, Flag for non-absorbing BP material
04N 1: ode f, Flag for non-absorbing BP material
05N : Node f, Flag for non-absorbing BP material
06N N:ode f, Flag for non-absorbing BP material
07 Nt: Node 4, Flag for non-absorbing UP material
08N N:ode it, Flag for non-absorbing BP material
09 : llode 4. Flag for non-absorbing BP material
10N U: ode f, Flag for non-absorbing BP material
*1 N #Mode f Flag for non-absorbing BP material
12N : Node f flag for non-absorbing UP material
13 N: Node U Flag for non-absorbing P material
14N : Node U, Flag for non-absorbing UP material
15 N: Node *, Flag for non-absorbing BP material
16 N: Node f, Flag for non-absorbing BP material
17 N Node f, Flag for non-absorbing UP material
0.4318 0.4572 0.5461: BP absorber radius (cm), OPR IR (cm), £PR OR (c)
49.825 1.914 : OPR upper plenum height (cm), PR lower plean height (c)
1: OPR absorber material specification 0A1203-64C)
3.7 2.100 s BP density Cgfcc), R4C vtX In BP

N: Non-absorbing BP material specification (A1203)
3.7 : Non-absorbing UP density (C/cc)
1 : Zirc-4 8PR clad material specification
1.9030 22 : UPR wper plenun density (glcc), of isotopes
6000.50c 0.069
7014.50c 0.087
34000.50c 0.651
15031.50c 0.039
16032.50c 0.026
24050.60c 0.689
24052.60c 13.809
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24053.60c 1.596
24054.60c 0.405
25.055.50c 1.735
26054.60c 3.400
26056.60c 54.820
26057.60c 1.278
26058.60c 0.173
28058.60c 5.409
28060.60c 2.139
2806t.60c 0.094
28062.60c 0.304
28064.60c 0.080
8016.50c 0.016
40000.60c 12.996
50000.35c 0.185
6.56 11 : tPR lower plerun density Cs/cc), o of isotopes
24050.60c 0.004
24052.60c 0.084
24053.60c 0.010
24054.60c 0.002
26054.60c 0.011
26056.60c 0.184
26057.60c 0.004
26058.60c 0.001
8016.50c 0.120
40000.60c 98.180
50000.35c 1.400
1: Nuber of different CRA banks
01 : CRA bank Identifier
0.49784 0.50546 0.55880 366.204 340.361 2.684 27.813: CR dimensions (cm)
10.17 4 : CR absorber material density Cs/cc), 4 of Isotopes
47107.60c 41.101
47109.60c 38.899
48000.50c 5.000
49000.60c 15.000
2 : SS304 CR clad material specification
3.2035 19 : CR upper plerun density Cg/cc), i of isotopes
6000.50c 0.080
7014.5Cc 0.100
14000.50c 0.750
15031.50c 0.045
16032.SOc 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838 .
24054.60c 0.466
25055.50c 2.000
26054 .60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
7.9 19 : CR lower plenum density Cglcc). o f Isotopes
6000.50C 0.080
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
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26058.60c 0.200
2805t.60c 6.234
28060.6Cc 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
1 : Number of different APSRA banks
02 a APSRA bank identifier
0.47625 0.49022 0.5588 0.49022 0.5588 s APSR dimensions (cm)
0.9902 : APSR intermediate plug volume fraction
104.000 160.02 1.905 1.924 0.952 0.001 APSR dimensions cm)
8.19 28 : APS2 absorber density (vice). f of isotopes
6000.50c O.8O
14000.50c 0.350
15031.50c 0.015
16032.50c 0.015
24050.60e 0.7V3
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 0.350
26054.60c 0.958
26056.60c ¶5.442
26057.60c 0.360
26058.60c 0.049
28058.60c 35.382
28060.60c 13.993
28061.60c 0.616
28062.60c 1.989
28064.60c 0.520
5010.50c t.078E-03
5011.56c 4.925E-03
22000.50c 0.900
13027.50c 0.500
27059.50c 1.000
29063.60c 0.205
29065.6Qc 0.095
41093.50c 2.563
42000.50c 3.050
73181.50c 2.563
2 : SS304 APSR clad materiaL specfication
2 S5304 APSR follow rod material specification
1.0-3 1 : APSR upper plenum density (gCcc), f of Isotopes
2004.50c 100.0
l.OE-3 1 : APSI'lower pleran density (g/cc), f of isotopes
2004.50c 100.0
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1 i SW care design
3 : Full core symietry utilized
Crystal River Unit 3 s Reactor nuwe
CR3 s Reactor prefix for f*lensmet
09 s Cycle identifier
1S8.8 s CRC ptatepofnt EFPD value
1 t Largest Isotope set utilized
OFF: Fuel Density Option
10000 25 225: Control specifications
1B: Number of CRC axial active fuel nodes per assembly
1 17.7800 NMode number and height (cm)
2 20.0025 : lode nurber and height (cm)
3 20.0025 llode nurber and height Cc.)
4 20.0025 i Node nurber and height Ccm)
5 20.0025 lNode surix r and height (cm)
6 20.0025 s Node number and height (cm)
7 20.0025 llode nuIber and height (cm)
8 20.0025 s Node nuiber and height (cm)
9 20.0025 UMode number and height (cm)
10 20.0025 UMode number and height (cm)
11 20.0025 s Uode nuwber and height (cm)
12 20.0025 s Mode nurber and height (cm)
13 20.0025 Naode nurber and height (cA)
14 20.0025 INode numbir and height (cm)
15 20.0025 NMode nudber and height (cm)
16 20.0025 Mode urhber and height (cm)
17 20.0025 Node number and height (cm)
18 22.3520 Node nruber and height (cm)
21.81098 : Assembly pitch in core (cm)
535.0 2200.0 1572.0 : od. temp.(F). System press.(ps5). pprb

625 HIT C02 N17 G625
t14 H10 N19 114 N04 114 U 19 N10

H23a 127 N2S 119 N14 106 H14 I19 N25
G14 127 G27a 123 N12 112 N27a I12 H12 123
H10 H25 123 H06 117 623 104 G23 117 H06

625 H19 119 N12 117 K23 110 H27 110 H23 I17
H17 114 114 112 623 110 604, 608 C06a 110 623
G02 H04 106 H27a 104 127 608 A18z 60t 127 104
117 114 H14 112 C23 110 CO6a 608 604. 110 C23
G25 N19 119 N12 117 N23 110 K27 I10 H23 117

N10 H25 123 K06 117 623 104 G23 117 H06
614 127 627t 123 N12 112 N27a 112 H12 123

N23a 127 H25 119 H14 106 114 119 H25
G14 H10 N19 114 N04 114 N19 H10

625 NI1 G02 1? G.25
14 - Number of different fuel assembly designs (INSERTIOU ROD AS

2 11 2 11 2
2 113 107 ¶0 3 ¶12

11 103 13 3 6 3 133 10 11
2 10 149 12 4 5 4 129 14 102
113 9 3 4 8 4 8 4 3 9 3 11

2 3 13 124 7 9 3 9 7 4 12 133 2
11 10 3 4 8 9 8 2 8.9 A 4 3 10 11
2 7 6 5 4 3 2 1 2 3 4 5 6 7 2
11 103 4 89 8 2 S 9 8 4 3 10 11
2 3 13 124 7 9 3 9 7 4 12 133 2

113 9 3 4 8 4 8 4 3 9 3 11
2 10 149 124 5 4 129 14 102

11 103 13 3 6 3 133 10 11
2 113 107 103 112

2 11 2 11 2
8 : Number of insertion rod assembly banks
01 CRA 366.204 CRA lanks 1-5
02 CRA 118.000 CRA Bank 6
03 CIA 17.000 CRA lank 7
04 APSRA 122.000 APSRA Bank 8
05 8PRA 22.352 0.500 utz B4C
06 BPRA 22.352 1.400 wtX 14C
07 SPRA 22.352 2.000 wtz B4C
08 BPRA 22.352 2.100 itX S4C

614
127
C27a
123
N12
112
127a
112
H12
123
C27a
127
C14

N23a
127
H25
119
114
I06
114
119
H25
127
N23a

614
H10
N19
t14
104
114
119
v10
614

C25
K17
C02
HI1
U25

SSEILIES DEFINE ASSENSLY DESIGNS)
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00 00 00 00 00
OD 00 01 00 02 00 01 00 00

00 00 01 05 01 06 01 05 1C 000
00 00 03 08 04 07 03 07 04 03 03 00 00
co 01 08 el 07 of 07 o0 07 o0 Oa GI 00

00 01 05 04 07 02 08 01 08 02 07 04 05 0I 00
00 00 01 07 01 08 01 00 01 08 01 07 01 W00 0

.00 02 06 03 07 01 00 00 00 01 07 03 06 02 00
00 00 01 07 01 08 01 00 01 08 01 07 01 00 00
00 01 05 04 07 02 08 01 08 02 07 04 05 01 00

00 01 08 01 07 01 07 01 07 01 08 01 00
00 00 03 08 04 07 03 0704 080 3 00 00

00 00 01 05 01 06 01 05 01 00 00
00 00 01 00 02 00 01 00 00

00 00 00 00 00
3.U 3.94 3.64 3.94 3.84

3.64 3.94 3.94 3.90 3.94 3.90 3.94 3.94 3.K4
3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.94

3.64 3.90 3.84 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.84 3.90 3.64
3.94 3.94 3.90 3.94 3.90 3.84 3.90 3.64 3.90 3.94 3.90 3.94 3.94

3.64 3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.84
3.94 3.90 3.94 3.90 3.84 3.90 3.84 3.K4 3.84 3.90 3.84 3.90 3.94 3.90 3.94
3.84 3.94 3.90 3.94 3.90 3.94 3.64 1.93 3.64 3.94 3.90 3.94 3.90 3.94 3.t4
3.94 3.90 3.94 3.90 3.64 3.90 3.64 3.K4 3.64 3.90 3.84 3.90 3.94 3.90 3.94
3.84 3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.U4

3.94 3.94 3.90 3.94 3.90 3.84 3.90 3.84 3.90 3.94 3.90 3.94 3.94
3.84 3.90 3.64 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.64 3.90 3.K4

3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.94
3.C4 3.94 3.94 3.90 3.94 3.90 3.94 3.94 3.t4

3.64 3.94 3.t4 3.94 3.84
B B E I 9 8

E BB8 IEtt 0BSII
'IBEBUUE.EE.

* BI B *1 B 1 B B I I 3 I IE
US3IBEBBIIIEIBE
*..E'UIBBB'BEBBG
B.*5*u'u*'lBB,
*tE.'.uBDUIEB

* * U40 8 5.3 *

I 9 B 9 9 B~ .- SI

3 : Hlarkber of lower regions In HItUP model (below lower end-fittings)
5.08 Z.7971 23 : Lower reglon 1 helght (cm). density Cu/cc). * of Isotopes
6D00.50c 0.064
7014.5Cc 0.080
14000.50c 0.603
15031.50c 0.036
16032.50e 0.024
24050.60c 0.638
24052.60c 12.79Z
24053.60c 1.478
24054.60c 0.375
25055.50c 1.609
26054.60c 3.151
26056.60c 50.801
26057.60c 1.184
26058.60e 0.161
Z8058.60c 5.014
28060.60c 1.983
28061.60c 0.087
28062.60c 0.282
28064.60c 0.074
1001.50c 2.t86
5010.5Cc 5.326E-03
5011.56c 2.S24.E-02
8D16.50c 17.346
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12.70 2.4775 23 Lower reglon 2 height (cm), density Cg/cc), I of Isotopes
6000.5DC 0.061
7014.50c 0.077
14000.50c 0.574
15031.50c 0.034
16032.5Cc 0.023
24050.60c 0.607
24052.60c 12.171
24053.60c 1.406
24054.60c 0.357
25055.50c 1.531
26054.60c 2.998
26056.60e 48.333
26057.60c 1.126
26058.60c 0.153
28058.60c 4.771
28060.60c 1.887
28061.60c 0.083
28062.60c 0.268
28064.60c 0.070
1001.50c 2.623
5010.50c 6.629E-03
5011.56c 3.028E-02
8016.50c 20.811
12.22 0.9792 23 5 Lower region 3 height (cm), density (C/cc), o of Isotopes
6000.50c 0.019
7014.50c 0.024
14000.5Cc 0.182
15031.50c 0.011
16032.50c 0.007
24050.60c 0.192
24052.60c 3.849
24053.60c 0.445
24054.60c 0.113
25055.50c 0.4t4
26054.60c 0.948
26056.60c 15.287
26057.60c 0.356
26058.60c 0.048
28058.60c 1.509
28060.60c 0.597
28061.60c 0.026
2B062.60c 0.085
2tO64.60c 0.022
1001.50C 8.U9 9.
5010.50c 2.141E-02
5011.56c 9.780E-02
8016.50c 67.207
0.27442: Distance (cm) between the core baffle and the outer fuel ascenuly
1.905 7.9 19 : Core baffle thickness (cm), density Co/cc). of Isotopes
6000.SOc 0.080
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.538
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
2t064.60c 0.092
179.07 : Core barrel inner radius (cm)
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5.08 7.9 19 : Care barrel thlckness (cm), density (/1cc), of isotopes
6000.5Sc 0.080
7014.50C 0.100
t4000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
186.69 : Thermal shield iner radius (cm)
5.08 7.9 19 : Thermal shield thickness (cm), density (9/cc), I of isotopes
6000.50c 0.080
7014.50c 0.100
14000.5c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
216.695 : Pressure vessel cladding Iner radius 4=m)
0.478 7.9 19 : Pressure vessel cladding thickness (cm), density (glee) f of Isotopes
6000.50c 0.080
7014.50c 0.100
14000.50c 0.750
15031.5Cc 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
21.433 7.832 9 Pressure vessel thickness (cm), density (glce) 6 of Isotopes
6000.50c 0.220
14000.50cc0.275
15031.50c 0.035
16032.50c 0.035
25055.50c 0.900
26054.60c 5.615
26056.60c 90.524
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26057.60c 2.110
26058.60c 0.286
4.: hlaber of regions above wper md-fitting of assembly containing a OPRA
14.12 1.2638 23 Upper regIon I height (cm), density Cu/cc), I of lsotopes
6000.50c 0.035
7014.50c 0.044
14000.50c 0.328
15031.50c 0.020
16032.50c 0.013
24050.60c 0.346
24052.60c 6.949
24053.60c 0.803
24054.60c 0.204
25055.soc 0.874
26054.60c 1.712
26056.60c 27.595
26057.60c 0.643
26058.60c 0.057
28058.60c 2.724
28060.60c 1.077
28061.60c 0.047
28062.60c 0.153
25064.60c 0.040
1001.50c 6.292
5010.Sc i.590E-02
5011.56c 7.26SE-02
8016.50c 49.927
3.18 2.0687 23: Upper region 2 height (cm), density Cs/cc). U of Isotopes
6000.50c 0.056
7014.50c 0.070
14000.50c 0.523
15031.50c 0.031
16032.50c 0.021
24050.60C 0.553
24052.60c 11.096
24053.60c 1.282
24054.60c 0.325
25055.50c 1.395
26054.60c 2.733
26056.60c 44.065
26057.60c 1.027
26058.60C 0.139
2805B.60c 4.350
28060.60c 1.720
28061.60c 0.076 *
28062.60c 0.244
28064.60c 0.064
1001.50c 3.378
5010.5Cc 6.53SE-03
5011.56c 3.900E-02
8016.50c 26.803
7.62 2.9006 25 : Upper region 3 height (cm), density (glcc), 8 of isotopes
6000.50c 0.064
7014.50c 0.080
14000.50C 0.600
15031.50c 0.036
16032.50c 0.024
24050.60c 0.634
24052.60c 12.722
24053.60c 1.470
24054.60c 0.373
25055.50c 1.600
26054.60c 3.134
26056.60c 50.522
26057.60c 1.177
26058.60c 0.160
28058.60c 4.987
28060.60c 1.972
28061.60c 0.087
28062.60c 0.280
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28064.60c 0.073
1001.50c 2.061
5010.50c 5.211E03
5011.56c 2.380E-02
8016.50c 16.360
40000.60c 1.532
50000.35c 0.022
5.08 3.5795 25 : Upper region 4 height (cm), density Cglcc), of Isotopes
6000.50c 0.069
7014.50c 0.086
14000.50c 0.644
15031.50c 0.039
16032.50c 0.026
24050.60c 0.681
24052.60cc13.655
24053.60c 1.578
24054.60c 0.400
25055.50c 1.717
26054.60c 3.364
26056.60c 54.225
26057.60c 1.264
26058.6Cc 0.171
28058.60c 5.352
280.60c 2.117
28061.60c 0.093
28062.60c 0.301
28064.60c 0.079
1001.50c 1.335
5010.50c 3.375E-03
5011.56c 1.542E-02
5016.50c 10.597
40000.60c 2.159
50000.35c 0.031
4 : lutarer of regions abow tper mnd-fftting of assedbty containing a CRA
14.12 1.4315 23 :Upper region I height (en), density (g/cc) t of Isotopes
6000.50c 0.041
7014.50c 0.052
14000.5Cc 0.387
15031.50c 0.023
16032.50c 0.015
24050.60c 0.409
24052.60c 8.197
24053.60c 0.947
24054.60c 0.240
25055.50c 1.031
26054.60c 2.019
26056.60c 32.553
26057.60c 0.759
26058.60c 0.103
28058.60c 3.213
28060.60c 1.271
28061.60c 0.056
28062.60c 0.181
28064.60c 0.047
1001.50c 5.414
5010.50c 1.369E-02
5011.56c 6.252E-02
8016.50c 42.965
3.18 2.1528 23 : Upper region 2 height (cm), density (p/cc), 1 of Isotopes
6000.5Cc 0.057
7014.Sc 0.07t
14000.50c 0.535
15031.50c 0.032
16032.50c 0.021
24050.60c 0.566
24052.60c 11.351
24053.60c 1.312
24054.60c 0.333
25055.50c 1.427
26054.60c 2.796
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26056.60c 45.076
26057.60c 1.050
26058.60c 0.143
28058.60c 4.449
28060.60c 1.760
28061.60c O.p77
28062.60c 0.250
28064.60c 0.065
1001.50c 3.199
5010.50c 8.086E-03
S011.56c 3.694E-02
8016.50c 25.383
7.62 3.2488 23 : Upper region 3 height (on), density C/cc). o of isotopes
6000.5Cc 0.068
7014.50c 0.085
14000.50c 0.635
15031.50c 0.038
16032.50c 0.025
24050.60c 0.671
24052.60c 13.462
24053.60c 1.556
24054.60c 0.395
25055.50c 1.693
26054.60c 3.316
26056.60c 53.460
26057.60c 1.246
26058.60c 0.169
28058.60c 5.277
28060.60c 2.087
28061.60c 0.092
28062.60c 0.297
28064.60c 0.078
1001.50C 1.716
5010.50c 4.336E-03
5011.56c 1.981E-02
8016.SCc 13.613
5.08 3.4393 23 : Upper region 4 height (cm), density (g/cc), o f isotopes
6000.50c 0.069
7014.50c 0.086
14000.50c 0.646
15031.50c 0.039
16032.50c 0.026
24050.60c 0.683
24052.60c 13.691
24053.60c 1.582 *
24054.60c 0.401
25055.50c 1.722
26054.60c 3.373
26056.60c 54.372
26057.60c 1.267
26058.60c 0.172
28058.60c 5.367
28060.60c 2.122
28061.60c 0.093
28062.60c 0.302
28064.60c 0.079
1001.50c 1.554
5010.50c 3.928E-03
5011.56c 1.795E-02
8016.50c 12.332
4 : Nurber of regions above upper end-fitting of asserbly containing an APSRA
14.12 1.5471 23 : Upper region I height (cm). density (Coce), t of isotopes
6000.50C 0.045
7014.50c 0.056
14000.50c 0.420
15031.50c 0.025
16032.50c 0.017
24050.60c 0.444
24052.60c 8.900
24053.60c 1.029
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24054.60c 0.261
25055.50c 1.119
26054.60c 2.192
26056.60c 35.346
26057.60c 0.824
26058.60c 0.112
25058.60c 3.489

Z25060.60c 1.380
2Z061.6Dc 0.061
28062.60c 0.196
28064.60c 0.051
1001.5c 4.920
5010.50c 1.244E-02
5011.56c 5.682E-02
8016.50c 39.045
3.18 2.3433 23 : Upper region 2 heIght (cm), dansety (Q/cc), f of Isotopes
6000.50c 0.060
7014.50c 0.075
14000.50c 0.559
15031.5Dc 0.034
16032.50c 0.022
24050.60c 0.591
24052.60c 11.859
24053.60c 1.370
24054.60c 0.348
25055.50c 1.491
26054.60c 2.921
26056.60c 47.097
26057.60c 1.09S
26058.60c 0.149
28058.60c 4.649
28060.60c 1.838
25061.60c 0.081
28062.60c 0.261
25064.60c 0.068
1001.50c 2.841
5010.5Cc 7.182E-03
5011.56c 3.281E-02
6016.50c 22.547
7.62 2.7829 23: Upper region 3 height (cm), density Cg/cc). i of Isotopes
6000.3Cc 0.064
7014.50c 0.080
14000.50c 0.602
15031.50c 0.036
16032.50c 0.024 *
24050.60c 0.637
24052.60c 12.767
24053.60c 1.475
24054.60c 0.374
25055.50c 1.606
26054.60c 3.145
26056.60c 50.703
26057.60c 1.182
26058.60c 0.160
28058.60c 5.005
28060.60c 1.979
28061.60c 0.087
28062.60c 0.281
28o64.60c 0.074
1001.50c 2.203
5010.50c 5.570E-03
5011.56c 2.5UE-02
8016.50c 17.484
5.08 3.4393 23 : Upper region 4 height (cm). density (glcc), of isotopes
6000.5Cc 0.069
7014.5Cc 0.086
14000.50c 0.646
15031 .50c 0.039
16032.50c 0.026
24050.60c 0.683
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24052.60c 13.691
24053.60c 1.582
24054.60c 0.401
25055.50c 1.722
26054.60c 3.373
26056.60c 54.372
26057.60c 1.267
26058.60c 0.172
28058.60c 5.367
28060.60c 2.122
2B061.6Cc0.093
28062.60c 0.302
28064.60c 0.079
1001.50C 1.554
5010.50c 3.928E-03
5011.56c 1.795E-02
8016.5Cc 12.332
4 :Number of regions above upper end-fitting of regular assembly
14.12 11M 23 :Upper region I height (cm), density (C/cc). I of isotopes
6000.50c 0.031
7014.50c 0.039
14000.50c 0.291
15031.50c 0.017
16032.50c 0.012
24050.60c 0.308
24052.60c 6.167
24053.60c 0.713
24054.60c 0.181
25055.50c 0.776
26054.60c 1.519
26056.60c 24.491
26057.60c 0.571
26058.60c 0.077
28058.60c 2.417
28060.60c 0.956
28061.60c 0.042
28062.60c 0.136
28064.60c 0.036
1001.50c 6.841
5010.Sc 1.729E-02
5011.56c 7.899E-02
8016.50c 54.284
3.18 1.7504 23 Upper region 2 height (Cc). density Cg/cc). of isotopes
6000.5Cc 0.050
7014.5Sc 0.062 '
14000.50c 0.467
15031.50c 0.028
16032.50c 0.019
24050.60c 0.494
24052.60c 9.912
24053.60c.1.145
24054.60c 0.291
25055.50c 1.247
26054.60c 2.442
26056.60c 39.363
26057.60c 0.91T
26058.6Cc 0.124
28058.60c 3.885
28060.60c 1.537
28061.60c 0.068
28062.60c 0.218
28064.60c 0.057
1001.50c 4.210
5010.5Cc 1.064E-02
5011.56c 4.161E-02
8016.50c 33.405
7.62 2.5424 23 : Upper region 3 height (cc), density Co/cc), I of Isotopes
6000.50c 0.062
7014.50c 0.077
14000.50c 0.581
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15031.50c 0.035
16032.50c 0.023
24050.60c 0.614
24052.60c 12.309
24053.60c 1.422
24054.60c 0.361
25055.50c 1.548
26054.60c 3.032
26056.60c 48.A84
26057.60c 1.139
26058.60c 0.155
28058.60c 4.825
Z8060.60c 1.9I8
28061.60c 0.054
28062.60c 0.271
28064.60c 0.071
1001.50c 2.525
S010.50c 6.383E-03
5011.56c 2.916E-02
8016.50c 20.037
S.08 3.2038 23 : Upper region 4 height lcm). density (9/cc), I of isotopes
6000.50c 0.067
7014.50c 0.084
14000.50c 0.632
15031.50c 0.038
16032.5c 0.025
24050.60c 0.668
24052.60c 13.403
24053.60c 1.549
24054.60c 0.393
25055.50c 1.686
26054.60c 3.302
26056.60c 53.229
26057.60c 1.240
26058.60c 0.168
28058.60c 5.254
28060.60c 2.078
28061.60c 0.091
28062.60c 0.295
28064.60c 0.077
1001.50c 1.756
S010.50c 4.U.OE-03
5011.56c 2.02BE-0Z
8016.50c 13.938
18 : Number of NCKP axial active fuel nodes for assembly design I (Batch 1, Ezpty)
1 17.7800 : Node number end height (cm)
2 20.0025 : Node number and height (cm)
3 20.0025 Node nurber end height (cm)
4 20.0025 Node number and height (cm)
5 20.0025 : Node number and height (cm)
6 20.0025 : Node number mnd height (cm)
7 20.0025 Node numIber and height (cm)
6 20.0025 : Node number end height (cm)
9 20.0025 : Node Iumber wnd height (cm)
10 20.0025 Node number wnd height (cm)
11 20.0025 Node number and height (cm)
12 20.0025 : Node number and height (cm)
13 20.0025 : Node number and height tcm)
14 20.0025 : Node number and height (cm)
15 20.0025 : Node number and height (cm)
16 20.0025 : Node nuiber and height (cm)
17 20.0025 : Node nuwber and height (om)
18 22.3520 : Node number end height (cm)
208 : Number of fuel rods In asserbly
1.442M : Pin-pitch In asseibly (cn)
463630.0 : Initial Cdss of uranium in assembly CV)
0.4699 0.47879 0.5461 : Fuel pellet radius (cm), clad Inner radius (cm), clad outer radius (cm)
19.161 11.033 : Upper and lower fuel rod plerman heights (cm)
0.714 0.714 Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 s Upper and lower fuel asenebly end-fitting heights (*m)
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7 i Nwber of spacer grids (excluding the lower grid)

1 8.573 383.A6 115.698 : Spacer t, spacer height (co), distance between top of spacer and bottam of active fuel (cm), Vo

2 3.1 32.M 8s.676 : Spacer #, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Volu

3 3.81 263.153 U.676 I Spacer 5. spacer height (cm), distaice between top of spacer and bottr. of active fuel (cm), Volu

4 3.81 214.577 33.676 Spacer , spacer height (cm), distance between top of spacer and bottom of active fuel (em), Valu

3 3.E1 160.99 88.676 s spacer , tcer height (cm), distance between top of spacer and bottom of active fuel (cm). Volu

6 3.81 107.4Z U.676 : Spacer f, spacer height (cu), distance between top of spacer and bottom of active fuet (cm), Volu

7 3.81 53.762 U.676 : Spacer i, spacer height (cm). distance between top of pacer and bottom of active fuel (CM). Voltu

I : ZIrc-4 fuel rod cladding specification
1.5565 22 : Fuel red upper plenani density ttce), of Isotopes

6000.5Cc 0.033
7014.50c 0.041
14000.50c 0.309
15031.SOc 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061 .60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.59c 0.071
40000.60c 57.766
50000.35c 0.824
2.8320 22: Fuel rod Lower plena density (lsce), of Isotopes

6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.34T
24052.60c 6.959
24053.60c 0.604
24054.6Dc 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553 *
26057.60c 0.642
26058.60c 0.087
280S8.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
2Z064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1059 33 : Fuel ssembty upper end-fitti udensity (g/cc), o f isotopes

6000.50c 0.065
7014.50c 0.O70
14000.50c 0.566
15031.50c 0.033
16032.50c 0.023
24050.6Cc 0.648
240S2.60c 12.999
24053.60c 1.502
24054.60c 0.381
25055.50c 1.443
26054.60c 2.858
26056.60c 46.072
26057.60c 1.074
26058.60c 0.146
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28058.60c 8.485
28060.60c 3.355
28061.60c 0.1U
2e062.60c 0.477
2S064.60c 0.125
1001.5Cc 1.850
5010.50c 4.803E-03
5011.56c 2.194E-02
8016.50c 14.685
13027.50c 0.058
22000.50c 0.105
27059.5Cc 0.116
29063.60c 0.024
29065.60c 0.011
41093.50c 0.298
42000.50c 0.355
73181 .50C 0.298
40000.60c 1.680
50000.35c 0.024
2.2463 33 : Fuel assenbly lower end-fitting density Cg/cc), of isotopes
6000.S0c 0.056
7014.50c 0.058
14000.50c 0.476
t5031.50C 0.028
16032.50C 0.019
24050.60c 0.550
24052.60c 11.039
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.389
26056.60c 38.512
26057.60c 0.897
26058.6Cc 0.122
28058.60C 7.578
25060.60c 2.997
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.012
5010.50c 7.733E-03
5011.56c 3.533E-02
8016.50c 23.903
13027.50c 0.056
22000.50c 0.100 *
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.584
50000.35c 0.051
3 : Inconel spacer grid material specification
0.63246 0.67310 403.067 6.032 : CT ITR OR, CT top to lower pad top, 01 bot to lower pad bot
t : Zirc-4 CT material specification
0.56007 0.690965 393.065 3.175: IT TR, OR, IT top to lower pad top, IT bot to lower pad bot
1 : Zirc-4 IT material specification
18: Nutber of ICNP axial active fuel nodes for assembly design 2 (latch 9, Empty)
1 17.7800 lNode number asd height Ccm)
2 20.0025 : Node ritzer and height (cm)
3 20.0025 NMode nunber and height (cmi)
4 20.0025 lNode nrsmr and height (cm)
5 20.0025 lNode rner and height Ccm)
6 20.0025 NMode nurter and height (cm)
7 20.0025 : Node ,urter and height (cm)
8 20.0025 Node nuter and height (cm)
9 20.0025 lode numrer and height (cm)
10 20.0025 lNode rnuber and height (cm)
11 20.0025 lNode nurter and height (cm)
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12 20.0025 A Node rsAnmer and height (cm)
13 20.0025 : Node number and height (cm)
14 20.0025 i Node nurber and height (cm)
15 20.0025 r Node number and height (cm)
16 20.0025 : Node number and height (cm)
17 20.0025 s Node nuriber and height (cm)
18 22.3520 : Node nutmer and height (cm)
208 : Number of fuel rods In assembly
1.44272 s Pln-pitch In assembly (cm)
463630.0 Initial mass of uranium In assembly Ct)
0.468122 0.47879 0.5461 : Fuel pellet radius (cm). clad inner radius (cm), ctad outer radius (cm)
19.161 11.033 : Upper and lower fuel rod plenum heIghts (cm)
o.714 0.714 : Upper and lower fuel rod end-cap heights (cm)
8.751 16.723 Upper and lower fuel asserbly end-fitting heights (cm)
7 s Nunber of spacer grids (excluding the lower grid)
1 6.573 383.486 115.698 : Spacer #, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Vo
2 508 321.493 125.759 Spacer 9, spacer height tcm), distance between top of spacer and bottom of active fuel (cm), Vol
3 5.08 267.917 125.758 : Spacer 9. spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Vol
4 5.08 214.338 125.758 Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Vol
5 5.08 160.760 125.758 Spacer f, spacer height (cm), distance between top of spacer and bottom of actlv wfuel (cm), Vol
6 5.08 107.181 125.758: spacer f, speer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
I 5.08 53.605 125.758 Spacer U. spacer height (cm). distance between top of spacer and bottom of active fuel (cm). Volu
1 : 2irc-4 fuel rod cladding specification
1.5565 22 : Fuel rod upper plenum density (/cc), it of isotopes
6000.Sc 0.033
7014.Sc 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.053
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766 &

50000.35c 0.824
2.8520 22: Fuel rod lower plerua density (g/cc), I of isotopes
6000.SOc 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.t04
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1059 33: Fuel assemly Lper end-fitting density Cfcc), o f Isotopes
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6000.S0c 0.065
7014.50c 0.070
14000.50c 0.566
15031.50c 0.033
16032.50c 0.023
24050.60c 0.648
24052.60c 12.999
24053.60c 1.502
24054.60c 0.381
25055.50c 1.443
26054.60c 2.858
26056.60c 46.072
26057.60c 1.074
26058.60c 0.146
28058.60c 8.485
28060.60c 3.355
28061.60c 0.148
28062.60c 0.477
28064.60c 0.125
1001.50C 1.850
5010.50c 4.803E-03
50Cl.56c Z.194E-0Z
8016.50c 14.685
13027.50c 0.058
22000.50c 0.105
27059.50c 0.116
29063.60c 0.024
29065.60c 0.011
41093.50c 0.298
42000.50c 0.355
73181.50c 0.298
40000.60c 1.680
50000.35c 0.024
2.2463 33 : Fuel *ssenbly tower end-fitting density (glcc), o ef isotopes
6000.50c 0.056
7014.50c 0.058
14000.50c 0.476
15031.50c 0.02J
16032.50c 0.019
24050.60c 0.550
24052.60c 11.039
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.389 '
26056.60c 38.512
26057.60c 0.897
26058.60c 0.122
28058.60c 7.578
28060.60c 2.997
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50C 3.012
5010.50c 7.733E-03
5011.56c 3.533E-02
8016.50c 23.903
13027.50c 0.056
22000.SOc 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.584
50000.35c 0.051
1 : Zlrc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 : CT 1R, OR. CT top to lower pad top, CT bot to tower pad bot
1 : Zirc-4 CT material specification
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0.56007 0.690965 393.065 3.175 : IT It, OR, IT top to lower pad top. IT bot to lower pad bot
1 : Zlrc-4 IT materlal specification
15 : Uumber of hCLP axial active fuel nodes for assembly design 3 (Batch 10e CRA)
1 17.7800 s node number and height (cm)
2 20.0025 s Node number and height (cm)
3 20.0025 Node niebr and height (cm)
4 20.0025 Node rmaber and height (ca)
5 20.0025 : Node ranber and height (cm)
6 20.0025 : Node miuber and height (cm)
7 20.0025 : Node mnber and height (cm)
5 20.0025 :Mode nuiber and height (cm)
9 20.0025 Node nmtber and height Ccm)
10 20.0025 : Node nuter and height (cm)
11 20.0025 : Node nuber and height (cm)
12 20.0025 :Node number and height (cm)
13 20.0025 :Made rauter and height (cm)
14 20.002S :N ode number and height (cm)
15 20.0025 :Mode matber and height (cm)
16 20.0025 : Node mnaber and height (cm)
17 20.0025 : Node mraber and height (cm)
15 22.3520 :Node number and height (cm)
208 : Number of fuel rods in assembly
1.44272 s Pin-pitch in asseibly (cm)
*43630.0 a Initial mess of uraniuw in assembly (g)
0.468122 0.47879 0.5461 i Fuel pellet radius tcm), clad Irner radius (cm), clad outer radius (cm)
19.161 11.033 : Upper and Lower fuel rod plenum heights (cm)
0.714 0.714: Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 Upper and ltoer fuel assembly end-fitting heights (Cc)
7 N uIter of spacer grids (excluding the lower grid)
1 B.573 353.486 115.698 Spacer B, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Vo
2 5.08 321.493 125.758: Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
3 5.08 267.917 125.7585 Spacer s, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
4 5.08 214.338 125.758: Spacer t, spacer height Ccm), distance between top of spacer and bottom of active fuel (cm), Vol
5 5.05 160.760 125.758: Spacer f, spacer height tcm), distance between top of spacer and bottom of active fuel (cm), Vol
6 5.08 107.181 125.758: Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel Cem), Vol
7 5.08 53.605 125.758: Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
1: Zirc-4 fuel rod cladding specification
1.5565 22 : Fuel rod upper plenum density Cg/cc). f of isotopes
6000.50c 0.033
7014.5Cc 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595 a
24053;60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.SOc 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 s Fuel rod loawer plenum density (glcc), of isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
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25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
2t058.60c 2.709
28060.60c 1.071
28061.60c 0.047
Z8062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.2664 33 : Fuel asserbly upper end-fitting density Cgocc), of isotopes
6000.Sc 0.067
7014.50c 0.072
14000.50c 0.579
15031.50c 0.034
16032.50c 0.023
24050.60c 0.659
24052.60c 13.226
24053.60c 1.528
24054.60c 0.388
25055.50c 1.481
26054.60c 2.931
26056.60c 47.2"
26057.60c 1.101
26058.60c 0.149
28058.60c 8.407
28060.60c 3.325
Z8061.60c 0.146
28062.60c 0.473
28064.60c 0.124
1001.5Cc 1.700
5010.50c 4.418E03
5011.56c 2.018E-02
8016.50c 13.496
13027.50c 0.055
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.010
41093.50c 0.283
42000.50c 0.337
73181.50c 0.283 *
40000.60c 1.597
50000.35c 0.023
2.2463 33: Fuel asserbly lower end-fitting density (g/cc$. * of Isotopes
6000.50c 0.056
7014.5Cc 0.058
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.039
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.389
26056.60c 38.512
26057.60c 0.897
26058.60c 0.122
28058.60c 7.578
28060.60c 2.997
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.012
5010.50c 7.733E-03
5011.56c 3.533E-02
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80W6.50c 23.903
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.584
50OOO.35c 0.05'1
I : Zirc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 i tT 1I, OR, CT top to lower pad top, CT bot to lower pad bot
1 : Zirc-4 CT eaterial specification
0.56007 0.690965 393.065 3.175 : IT TR, OR, IT top to lower pad top, 1T bat to ltoer pad bot
1 : ZIroc-4 IT material spectfication
18 : Number of NCUP axial active fuel nodes for assembly design 4 (Batch 11, 2.0 wtX 84C)
1 17.7800 : ode rnrber and height Ccm)
2 20.0025 : Node number and height (cm)
3 20.0025 :Node number and height (cm)
4 20.0025 : Node number and height (cm)
5 20.0025 : Node nurber and height (cm)
6 20.0025 : Node nunber and height (cm)
7 20.0025: lode numter and height te)
B 20.0025 : Node number and height Ccm)
9 20.0025 : Node number and height (cm)
10 20.0025 : Node number and height (cn)
11 20.0025 : Node number and height (cm)
12 20.0025 : Node nurber and height (cm)
13 20.0025 : Node number ard height (cm)
14 20.0025 : Node nurber and height (cm)
15 20.0025 : Node number and height (cm)
16 20.0025 : Node number and height (cm)
17 20.0025 Node number and height (cm)
18 22.3520: lNode number and height (cm)
208 : Number of fuel rods In assembly
1.44272Z Pin-pitch in assembly (cm)
463605.0: Initial imass of uranium In asseatly (g)
0.4699 0.47879 0.5461 : Fuel pellet radius (cm), clad inner radius Ccm). clad outer radius (cm)
19.161 11.033 s Upper and lower fuel rod plenum heights (cm)
0.714 0.714 Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 Upper and lover fuel asseebly end-fitting heights (cm)
7: NLumber of spacer grids (excludinq the lower grid)
1 8.573 383.486 115.698: Spacer i* spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Vo
2 5.08 321.493 125.758: Spacer I spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
3 5.08 267.917 125.758 s Spacer t spacer height (cm). distance between top of spacer and bottom of active fuel (C), Vol
4 5.08 214.338 125.758: Spacer spacer height Om), distance between top of spacer and bottom of active fuel (cm), Vol
5 5.08 160.760 125.758: Spacer s pacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
6 5.08 107.151 125.758 Spacer U, spacer height (cm), distance between top of spacer and bottom of active fuel (can), Vol
7 5.08 53.605 125.758 a Spacer t, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
1: Zlrc-4 fuel rod eladding specification
1.5565 22 : Fuel rod upper plenu density (Jcc), of isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c O.03
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
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28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35C 0.824
2.8520 22 : Fuel rod lower plenum density (1gcc), of isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
2tO64.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1979 33 : Fuel assembly. pper end-fitting density (9/cc), of isotopes
6000.50c 0.066
7014.50c 0.071
14000.50c 0.573
15031.5Cc 0.034
16032.50c 0.023
24050.60c 0.654
24052.60c 13.125
24053.60c 1.517
24054.60c 0.385
25055.50c 1.460
26054.60c 2.892
26056.60c 46.623
26057.60c 1.087
26058.60c 0.147
28058.60c 8.504
2S060.60c 3.363
28061.60c 0.14a
28062.60c 0.478
28064.60c 0.125
1001.50c 1.763
5010.50c 4.580E-03
5011.56c 2.09ZE-02
1016.50c 13.989
13027.50c 0.058
22000.50c 0.104
27059.50c 0.115
29063.60c 0.024
29065.60c 0.011
41093.50c 0.295
42000.50c 0.352
73181.5Cc 0.295
40000.60c 1.672
50000.35c 0.024
2.2463 33 : Fuel assembly lower end-fitting density (g/cc), o f Isotopes
6000.50c 0.056
7014.50c 0.058
14000.50C 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.039
24053.60c 1.276
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24054.60c 0.324
25055.50c t.204
26054.60c 2.389
26056.60c 38.512
26057.60c 0.897
26058.60c 0.122
28058.60c 7.578
28060.60c 2.997
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.012
5010,50c 7.733E-03
5011.56c 3.533E-02
8016.50c 23.903
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.584
50000.35c 0.051
I : Zirc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 : CT IR, OR. CY top to lower pad top, CT bot to lower pad bot
1 : Zirc4 CT material specification
0.56007 0.690965 393.065 3.175 : IT I, OR, IT top to lower pad top, IT bot to tower pad bot
1 : Zirce4 IT material specification
18 N umber of NCUP axisl active fuel nodes for assembly design 5 (latch 10 CRA)
1 17.7800 : Mode number and height (cm)
2 20.0025 *Node nurber and height (cm)
3 20.0025 : Mode nunber and height (em)
4 20.0025 Node number and height (cm)
S 20.0025 Node rurber and height (cm)
6 20.0025 N Node nraber and height (cm)
7 20.0025 : Mode nurber and height (cm)
8 20.0025 : Node number and height (cm)
9 20.0025 M Node nurber and height (cm)
10 20.0025 m aode nurber and height (cm)
11 20.0025 : Mode nuiber and height (cm)
12 20.0025 : Mode nurmber and height (cm)
13 20.0025 : Mode number and height (cm)
14 20.0025 * lode'niurber and height (cm)
15 20.0025 :Mode nurber and height (cm)
16 20.0025: Node number and height (cm)
17 20.0025 :Mode number and height (cm)
18 22.3520: Node nurber and height (cm)
20S : Muber of fuel rods in assembly
1.44272 Pin-pitch In assembly (cm)
463630.0: Initial mass of uranium in assembly Cu)
0.468122 0.47379 0.5461 : Fuet pellet radius (cm), clad Inner radius (cm). clad cuter radius (cm)
19.161 11.033 Upper end lower fuel rod plenum heights (cm)
0.714 0.714 t Upper and lower fuel rod end-cap heights Cac)
8.731 16.723 : Upper and lower fuel assembly end-fitting heights (cm)
7: Number of spacer grids (excluding the lower grid)
1 8.573 383.486 115.698: spacer I spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vo
2 5.08 321.493 125.758 Spacer spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
3 5.08 267.917 125.75B a Spacer I, spacer height (em), distance between top of spacer and bottom of active fuel (cm), Vol
4 5.08 2t4.338 125.758 : spacer *. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
5 5.08 160.760 125.758 s Spacer #, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
6 5.08 107.181 125.758 s Spacer , spacer height (cm), distance between top of spacer ard bottom of active fuel (CM). Vol
7 5.08 S3.605 125.758 s Spacer # spacer height (cm) distance between top of spacer and bottom of active fuel (cm), Volu
1 a Zirc-4 fuel rod cladding specification
1.5So5 22 s Fuel rod upper plenum density (g/cc). 4 of isotopes
6000.50c 0.033
7014.5c 0.041
14000.50c 0.309
15031.50c 0.019
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16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c t.619

'26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod loer plenun density Cotcc), I of isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.2664 33 : Fuel assentbly upper end-fitting density Cu/cc). W of isotopes
6000.50c 0.067
7014.50c 0.072
14000.50c 0.579 .
15031.50c 0.034
16032.50c 0.023
24050.60c 0.659
24052.60c 13.226
24053.60c 1.528
24054.60c 0.388
25055.50c 1.481
26054.60c 2.931
26056.60c 47.2"
26057.60c 1.101
26058.60c 0.149
28058.60c 8.407
28M60.60c 3.325
28061.60c 0.146
28062.60c 0.473
28064.60c 0.124
1001.50c 1.700
5010.50c 4.418E-03
5011.56c 2.01BE-02
8016.Sc 13.496
13027.5Cc 0.055
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.010
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41093.50c 0.283
42000.50c 0.337
73181.50c 0.283
40000.60c 1.597
50000.35c 0.023
2.2463 33 : Fuel asseumbly tower end-fittin density (gC/cc) of isotopes
6000.50c 0.056
7014.50c 0.058
14000.5Dc 0.476
15031.50c 0.028
16032.50c 0.019
24050.6Dc 0.550
24052.60c 11.039
24053.60c 1.276
24054.6Dc 0.324
25055.50c 1.204
26054.60c 2.389
26056.60c 38.512
26057.60c 0.897
26058.60c 0.122
28058.60c 7.578
28060.60c 2.997
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.012
5010.50c 7.733E-03
5011.S6c 3.533E-02
t016.50c 23.903
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.584
50000.35c 0.051
1: Zirc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 : CT IR, OR, CT top to lower pad top, CT bot to lower pad bot
I : Zirc-4 CT material specification
0.56007 0.690965 393.065 3.175 : IT IR, OR, IT top to lower pad top, IT bot to lower pad bot
1: Zirc-4 IT material specification
18 : NRuber of NCUP axial active fuel nodes for assembly design 6 (latch 11, 1.40 wtX .4C)
1 17:7800: NMode nurber and height Cc.)
2 20.0025 Aode number and height (cm)
3 20.0025 lNode number and height (cem)
O 20.0025 Node numaer and height (cm)
5 20.0025 Node mcber and height Cem)
6 20.0025 : Rode Knuer rand height (cm)
7 20.0025 llode number ad height (cm)
8 20.0025 s Node nurber and height Ctm)
9 20.0025 s Node nurber and height Ctm)
10 20.0025 s*ode mnuber and height can)
11 20.0025 : Mode matber and height (cmY
12 20.0025 s lode number and height Ccm)
13 20.0025 Node matber and height tem)
14 20.0025 llrode number and height (cm)
15 20.0025 RNode maber and height (cm)
16 20.0025 RMode nutber and height (cm)
17 20.0025: Node nurber and height (cm)
18 22.3520 RMode nurber and height (cm)
208 : Uaer of fuel rods In assembtly
1.4272 S Pin-pitch In assemibly (cm)
463605.0 s initial mass of uranium In assently Cg)
0.4699 0.47879 0.5461 : Fuel pellet radius (c). celad Inner radius (cm), clad outer radius (cm)
19.161 11.033 : Upper and lower fuel rod plenun helghts (cm)
0.714 0.714 s Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 Upper and lower fuel assembly end-fitting heights (cm)
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7 Number of spacer grids (excluding the tower grid)
1 .573 383.486 115.698 s tpacer f, spacer height (cm). distance between top of spacer anid bottom of active fuet (CM). Vo
2 5.08 321.493 125.75o s Spacer f spacer height (cOO distance between top of spacer and bottom of active fuel (cm), Vol
3 5.08 267.917 125.758 s *pacer 9, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
4 5.08 214.338 125.758 s spacer f spacer height (cm), distance between top of spacer nd bottom of active fuel (cm), vol
5 5.08 160.760 125.758 s Spacer 6 spacer height (cm), distance between top of spacer ad bottom of active fuel (cm), Vol
6 5.08 107.181 125.758 : spacer 1. spacer height (cc), distance between top of spacer and bottom of active fuel (cm). Vol
7 5.08 53.605 125.758 s Spacer #, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Volu
1 : Zirc-4 fuel rod cladding specification
1.5565 22 : Fuel rod ipper plenum density (glcc), a of isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031 .50c 0.019
16032.Sc 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144

.28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod lower plenum density go/cc), of isotopes
6000.50c 0.035
7014n50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553 *
26057.60c 0.642
26058.60c 0.087
28058.60c 2. 709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50C 0.068
40000.60c S5.509
50000.35c 0.792
3.1979 33 : Fuel *ssembly upper end-fitting density (g/cc), a of Isotopes
6000.50c 0.066
7014.5Cc 0.071
14000.506 0.573
15031.50c 0.034
16032.50c 0.023
24050.60c 0.654
24052.60c 13.125
24053.60c 1.517
24054.60c 0.385
25055.50c 1.460
26054.60c 2.892
26056.60c 46.623
26057.60c 1.087
26058.60c 0.147
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28058.60c 8.504
28060.60c 3.363
28061.60c 0.148
28062.60c 0.478
28064.60c 0.125
1001.50c 1.763
5010.50c 4.S80E-03
S011.56c 2.092E02
B016.Sc 13.989
13027.50c 0.058
22000.50c 0.104
27059.50c 0.115
29063.60c 0.024
29065.60c 0.011
41093.50c 0.295
42000.50c 0.352
73181.50c 0.295
40000.60c 1.672
50000.35c 0.024
2.2463 33 : Fuel assembly tower end-fitting density (S/cc), of isotopes
6000.50c 0.056
7014.50c 0.058
14000.50c 0.476
t5031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.039
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.389
26056.60c 38.512
26057.60c 0.897
26058.60c 0.122
28058.60c 7.578
28060.60c 2.997
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.012
5010.50c 7.733E-03
5011.56c 3.533E-02
8016.50c 23.903
13027.50c 0.056
22000.5Sc 0.100 ~
27059.Sc 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.584
50000.35c 0.051
1 : Zirc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 3 CT TR, OR, ST top to Lower pad top. CT bot to lower pad bEt
I : Zirc-4 CT material specificatlon
0.56007 0.690965 393.065 3.175 : IT It, OR IT top to lower pad top, IT bot to lower pad bot
I s Zirc-4 IT material specification
1E : Number of NCNP axial active fuel nodes for asseombly design 7 (latch 10 CRA)
1 17.7800 : ode number and height (ec)
2 20.0025 s Node numter and height (cm)
3 20.0025 : Mode numter and height (cm)
4 20.0025 : Node number and height Cem)
5 20.0025 : Node maebr and height (em)
6 20.0025 :Mode number and height (em)
7 20.0025 : Mode number and height (cm)
8 20.0025 : Node number and height (cm)
9 20.0025 2 Node number and height (cm)
10 20.0025 :Mode numner and height (cm)
11 20.0025 : Node nurber and height (cm)
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12 20.0025 lode nutter and height (an)
13 20.0025: Mode nueber and height (cm)
14 20.0025 INode number and height (cm)
15 20.0025 lMode nuiber and height (cm)
16 20.0025 s Node number and height (cm)
17 20.0025 llNode nurber and height (cm)
18 22.3520 llode number and height (cm)
208 : Nuater of fuel rods In assembly
1.4272 F Pin-pitch In assembly (cm)
46330.0 : Initial mass of uranium in assenbly tg)
0.468122 0.47879 0.5461 : Fuel pellet radius (cm), clad Inner radius (cm), clad outer radius (cm)
19.161 11.033 : Upper and tower fuel rod plenum heights (cm)
0.714 0.714 a Upper and tower fuel rod end-cap heights (cm)
8.731 16.723 x Upper and lower fuel assenbly end-fitting heights (cm)
7: Numaber of spacer grids (excluding the lower grid)
1 8.573 383.486 115.698 s spacer I spacer height (cm), distance between top of spacer and bottom of active fuel Ccm), Ve
2 5.08 321.493 125.758 a: Spacer I, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
3 5.08 267.917 125.758 a Spacer I, spacer height (cm), distance between top of spacer and bottom of active fuel C(cm) Vol
4 5.08 214.338 125.758 i Spacer 9. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
53.08 160.760 125.758 : Spacer t, spacer height (cm), distance betueen top of spacer and bottom of active fuel (cm), Vol
6 5.08 107.181 125.758 : Spacer 4, spacer height (cm), distance betueen top of spacer and bottom of active fuel (Cm), Vol
7 5.08 53.605 125.758 : Spacer U. spacer height (cm), distance between top of spacer and bottom of active fuel (cn), Votu
I s ZIrc-4 fuel red cladding specification
1.5565 22: Fuel rod upper plenum density (l/cc), I of isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.3M9
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.5Cc 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766 *
50000.35c 0.824
2.5520 22 : Fuel rod lower plenum density Co/cc), 4 of Isotopes
6000.50c 0.035
7D14.50c 0.043
14000.5Dc 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
2S060.60c 1.071
28061.60c 0.047
2S062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.2664 33 Fuel assecbly upper end-fitting density (C/cc). 0 of isotopes
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6000.50c 0.067
7014.50c 0.072
14000.50c 0.579
15031.50c 0.034
16032.50c 0.023
24050.60c 0.659
24052.60c 13.226
24053.60C 1.528
24054.60c 0.388
25055.50c 1.481
26054.60c 2.931
26056.60c 47.24
26057.60c 1.101
26058.60c 0.149
28058.60c 8.407
28060.60c 3.325
28061.60c 0.146
28062.60c 0.473
2B064.60c 0.124
1001.50c 1.700
5010.50c 4.418E-03
5011.56c 2.018E-02
8016.50c 13.496
13027.50c 0.055
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.010
41093.50c 0.283
42000.50c 0.337
73181.50c 0.283
40000.60c 1.597
50000.35c 0.023
2.2463 33: Fuel aszembly tower end-fitting 4ensity (/cc), 6 of isotopes
6000.50c 0.056
7014.50c 0.058
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.039
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.389 *
26056.60c 38.512
26057.60c 0.897
26058.60c 0.122
28058.60c 7.578
28060.60c 2.997
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.012
5010.50c 7.733E-03
5011.56c 3.533E-02
8016.50c 23.903
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.584
50000.35c 0.051
1i: 2rc-4 spacer grid Material specification
0.63246 0.67310 403.067 6.032 i CT JR, OR, CT top to lower pad top. CT bot to lower pad bot
1: Zirc-4 CT materala specification
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0.36007 0.690965 393.065 3.175 : IT II, 0, IT top to lower pad top, IT bot to lower pad bot
I: Zirc-4 IT material spcification
la : Nluber of NCMP axial active fuel nodes for asseebly design 8 Mlatch 9, CRA)
1 17.7500 : Node ndter end height Ccm)
2 20.0025 a Node number and height (cm)
3 20.0025 i Node r z#er and height (cm)
4 20.0025 : Node nuuber and height (Cem)

'5 20.0025 s Node nur er and height (em)
620.0025 : lode daxber and height (cm)
7 20.0025 : lode nudter and height (Cm)

20.0025 : lode nudter and height (cm)
9 z20O0Z5 Node nusber and height Cam)
10 20.0025: Node number and height (cm)
11 20.0025 Mode nudter and height (cm)
12 20.0025 M Mode dtmber and height (cm)
13 20.0025 N Mode naiter and height (cm)
14 20.0025 l Mode number and height (cm)
15 20.0025: Mode number and height (cm)
16 20.0025 : Mode nudter and height (cm)
17 20.0025: Mode nutber and height (cm)
18 22.3520 : Mode number and height (cm)
208 : Emumber of fuel rods In assembly
1.42n : Pin-pitch In assembly (cm)
463630.0 i Initial mass of uranium In assembty (g)
0.468122 0.47879 0.5461 : Fuel pellet radius (cm), clad Irner radius (cm), clad outer radius (cm)
19.161 11.033 : Upper and lower fuel rod plas heights (cm)
0.714 0.714 s Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 a Upper end tower fuel assembly end-fitting heights (cm)
7: Number of spacer grids (excluding the lower grid)
1 t.573 383.486 115.698 Spacer I. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Ve
2 5.08 321.493 125.758 : Spacer . spacer height (cm),distance between top of spacer and bottom of active fuel (cm), Vol
3 5.08 267.917 125.75U : Spacer C. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
4 5.08 214.338 125.758 : Scer *, spacer height (em), distance between top of spacer and bottom of active fuel (cm), Vol

5 5.08 160.760 125.758 s Spacer * spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
6 5.08 107.181 125.758 a Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
7 5.08 53.605 125.758 z Spacer U, spacer height (cm), distance between top of spacer and bottom of active fuel (ccm), Volu

1: ZIrc-4 fuel rod cladding specification
1.5565 22: Fuel rod uiper plenum density (glcc). U of isotopes
6e00.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595 .
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.605
26058.60c 0.083
28058.60c 2.566
2B060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod lower plenu density (g/cc), f I Isotopes
6000.50c 0.035
T014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
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25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
e016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.2664 33 : fuel assembly uper and*fitting density (sicc), I of Isotopes
6000.50c 0.067
7014.5c 0.072
14000.50c 0.579
15031.50c 0.034
16032.50c 0.023
24050.60c 0.659
24052.60c 13.226
24053.60c 1.528
24054.60c 0.388
25055.50c 1.481
26054.60c 2.931
26056.60c 47.244
26057.60c 1.101
2605S.60c 0.149
2S058.60c 8.407
28060.60c 3.325
28061.60c 0.146
28062.60c 0.473
28064.60c 0.124
1001.SOc 1.700
5010.50c 4.418E 03
5011.56c 2.018E 02
8016.50c 13.496
13027.50c 0.055
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.010
41093.50c 0.283
42000.50c 0.337
73181.50c 0.283 '

40000.60c 1.597
50000.35c 0.023
2.2463 33 : fuel assenbly louer end-fitting density (C/cc), 6 of isotopes
6000.5Sc 0.056
7014.50c 0.058
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.039
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.389
26056.60c 38.512
26057.60c 0.897
26058.60c 0.122
28058.60c 7.578
28060.60c 2.997
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.012
5010.50c 7.733E-03
5011.56c 3.5WE-02
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8016.S0c 23.903
13027.50c 0.056
22000.5Cc 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41W93.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.584
50000.35c 0.051
1 : Zirc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 : CT IN, OR, CT top to lower pad top, CT bot to lower pad bot
1 : Zirc-4 CT material specification
0.56007 0.690965 393.065 3.175 : T IIR, OR, IT top to ltoer pad top, IT bot to lower pad bot
1 * Zirc-4 IT materlal specification
18 s Number of KaCNP axial active fuel nodes for *ssembly design 9 (Batch 11. 2.10 wtX S4C)
1 17.7800 : Node numtber and height (cm)
2 20.0025 : Node number and height (cm)
3 20.0025 : Node nhrber and height (cm)
4 20.0025 : Node number and height (cm)
5 20.0025 : Node narber and height (cm)
6 20.0025 : Node number and height (cm)
7 20.0025 : Node ruaber and height (cm)
8 20.0025 s Node numiber and height (cm)
9 20.0025 : Node number and height (cm)
10 20.0025: Node number and height (cm)
11 20.0025 : Node runber and height (cm)
12 20.0025* Node rumber and height (cm)
13 20.0025. Node number snd height (cm)
14 20.0025 : Node madber and height (cm)
15 20.0025 : Node mudber and height (cm)
16 20.0025 Node number ard height (cm)
17 20.0025* Node number and height (om)
18 22.3520: Node numter and height (cm)
208 : Nurber of fuel rods in assembly
1.44272 * Pin-pitch in assembly (cm)
463605.0 Initial mass of uranium In assembly (g)
0.4699 0.47879 0.5461 : Fuel pellet radius (cm), clad inner radius (cm), cld outer radius (cm)
19.161 11.033 : Upper and lower fuel rod ptenum heights (cm)
0.714 0.714 : Upper and tower fuel rod end-cap heights (cm)
C.731 16.723 s Upper and lover fuel assembly end-fitting heights (cm)
7 Nurber of spacer grids (excluding the lower grid)
1 8.573 383.486 115.698Spaer #, spacer heght (cm) distance between top of spacer and bottom of active fuel (cm), Vo
2S.08 321.493 12S.758 Spacer #, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
3 5.08 267.917 125.758 Spacer i, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). vol
4 5.05 214.338 125.75a spacer 0, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
5 5.05 160.760 125.758 Spacer d, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vot
6 5.08 107.181 125.758a Spacer #, spacer height tqm), distance between top of spacer ard bottom of active fuel (cmi) vol
7 5.08 53.605 125.758 Spacer d, spacer height (cm), distance between top of spacer and bottom of active fuel Ccm), Volu
1: Zirc-4 fuel rod cladding specification
1.5565 22 Fuel rod upper plenum density Wglcc), of isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60d 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
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28064.600 0.038
8016.50c 0.071
40000.60c S7.766
5W000.35c 0.824
2.8520 22 : Fuel rod tower plum density /1cc%) 5 of isotopes
6000.50c 0.035
7014 .5kc 0.043
14000.50c 0.326
15031.50c 0.020
16032.5Cc 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.604
24054.60c 0.204
25055.Sc 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60C 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50C 0.068
40000.60c 55.509
50000.35c 0.792
3.1979 33 : Fuel *ssetbly upper end-fitting density (gcc), I of Isotopes
6000.50c 0.066
7014.50c 0.071
14000.50c 0.573
15031.50c 0.034
16032.50c 0.023
24050.60c 0.654
24052.60c 13.125
24053.60c 1.517
24054.60c 0.385
25055.50c 1.460
26054.60c 2.892
26056.6bC 46.623
26057.60c 1.087
26058.60c 0.147
28058.60c 8.504
28060.60c 3.363
28061.6oc 0.148
28062.60c 0.478
28064.60c 0.125
1001.50C 1.763
5010.50c 4.580E-03
5011.56c 2.092E-02
8016.50c 13.989
13027.50c 0.058
22000.50c 0.1K4
27059.5Cc O.115
29063.60c 0.024
29065.60c 0.011
41093.50c 0.295
42000.50c 0.352
73181.50c 0.295
40000.60c 1.672
50000.35c 0.024
2.2463 33 : Fuel assembly lower end-fitting density (9/cc), 5 of Isotopes
6000.50c 0.056
7014.50c 0.058
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.039
24053.60c 1.276
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24054.60c 0.324
25055.50c 1.204
26054.60c 2.389
26056.60c 38.512
26057.60c 0.897
26058.60c 0.122
28058.60c 7.578
28060.60c 2.997
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.012
5010.50c 7.733-03

S011.56c 3.533E-02
8016.50c 23.903
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.584
50W0C.35c 0.051
1: Zirc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032: CT IR, OR, CT top to lower pad top, ST bot to tower pad bot
I: Zirc-4 CT material specification
0.56007 0.690965 393.06S 3.175: IT IR, OR. IT top to lower pad top, IT bot to lower pad bot
1: Zirc-4 IT material specification
16: Nuber of NCNP axial active fuel nodes for assenbly design 10 (latch 11. Empty)
1 17.7800 : Node nurber and height (cm)
2 20.0025 : Mode nurber and height (cm)
3 20.0025 s Node nwber and height (cm)
4 20.0025 i Node niarber and height (cm)
5 20.0025 lNode nurber and height (cm)
6 20.0025: Mode nutber and height (cm)
7 20.0025: Mode nurber and height (cm)
8 20.0025: Node nurter and height (cm)
9 20.0025 : Node nurber and height Cca)
10 20.0025 : Node nurber and height Cc.)
11 20.0025 : Node nurber and height Ccm)
12 20.0025 : Node niaber and height (ca)
13 20.0025 : Node ,wrter and height (ca)
14 20.0025 : Nodetrniber and height (ce)
15 20.0025 : Node nurmer and height Ccm)
16 20.0025 : Node rmber and height tc0)
17 20.0025 : Node nurber and height (cm)
16 22.3520 : Node rnuber and height tcm)
208 : Nurber of fuel rods in assenbly
1.44272 Pin-pitch in assembly Ccm)
463605.0 s Initial mass of uranium In assemtby (g)
0.4699 0.47879 0.5461 s Fuel pellet radius Cca). clad irner radius (ca). clad outer radius (cm)
19.161 11.033 s Upper and lower fuel rod plenun heights tca)
0.714 0.714 s Upper and lower fuel rod end-cap heights (cm)
3.731 16.723 s Upper and lower fuel asseably end-fitting heights Ccm)
7 N humber of spacer grids (excluding the lower grid)
1 5.53 3S3.486 115.698 s Spacer f, spacer height lc0), distance between top of spacer and bottom of active fuel Ccm), Va
2 5.08 321.493 125 758 Spacar 4 spacer height Cen), distance between top of spacer and bottom of active fuel Cc.). Vol
3 5.08 267.917 125.758 a Spacer 4 spacer height Cec), distance between top of spacer and bottom of active fuel (ac), Vol
4 5.08 214.338 125.758 " tpacer 4 spacer height Ccm). distance between top of spacer and bottom of active fuel Ca'). Vol
5 5.08 160.760 t25.758 t Spacer 4, spacer height (Ca), distance between top of spacer and bottom of active fuel (cm). Vol
6 5.08 107.181 125.758 a Spacer 4. spacer height Ca'), distance between top of spacer and bottom of active fuel (cm). Vol
7 5.08 53.605 125.758 s Spacer J, spacer height Ca), distance between top of spacer and bottom of active fuel Cc.). Volu
1 Zirc-4 fuel rod cladding specification
1.5565 22 : Fuel rod upper plenum density Cg/cc), f of isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
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16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.5Cc 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel ro
6000.Sc 0.035
7014.50c 0.043
14000.SOc 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28051.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1059 33 : Fuel asv
6000.50c 0.065
7014.50c 0.070
14000.50c 0.566 *
15031.50c 0.033
16032.50c 0.023
24050.60c 0.648
24052.60c 12.999
24053.60c 1.502
24054.60c 0.381
25055.50c 1.443
26054.60c 2.858
26056.60c 46.072
26057.60c 1.074
26058.60c 0.146
28058.60c 8.485
28060.60c 3.355
28061.60c 0.148
28062.60c 0.477
28064.60c 0.125
1001.50c 1.850
5010.50c 4.603E-03
5011.56c 2.194E-02
8016.5Cc 14.685
13027.50c 0.058
22000.50c 0.105
27059.50c 0.116
29063.60c 0.024
29065.60c 0.011

d lower plemn density (gtcc), If of Isotopes

seebly upper end-fitting density (glcc), 4 of Isotopes
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41093.50c 0.298
42000.50c 0.355
73181.50c 0.298
40000.60c 1.650
50000.35c 0.024
2.2463 33 : Fuel assably Lewer end-fitting density (gcc), 4 of Isotopes
6000.50c 0.056
'7014.50c 0.058
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.039
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.389
26056.60c 38.512
26057.60c 0.897
26058.60c 0.122
28058.60c 7.578
28060.60c 2.997
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.012
5010.50c 7.733E-03
5011.56c 3.533E-02
8016.50c 23.903
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.256
42000.50c 0.340
73181.50c 0.286
40000.60c 3.584
50000.35c 0.051
1: Zirc-4 spacer grid materale specification
0.63246 0.67310 403.067 6.032 : CT Ik, OR, CT top to lower pad top, CT bot to lower pad bot
I : 2irc4 CT material specification
0.56007 0.690965 393.065 3.175 : IT IR, OR, IT top to lower pad top, IT bot to Lower pad bot
1: Zirc-4 It materale specification
1 : umber of KCNP axial active fuel nodes for assembly design 11 (latch 10. Eqpty)
1 17.7800 : ode nu. r and height (cm)
2 20.0025 : Mode number and height (cm)
3 20.0025 : Node number and height (cm)
4 20.0025: Node number and height (cm)
5 20.0025 : Node nruber and height (cm)
6 20.0025: Node nuber and height (cm)
7 20.0025 : Node nutber and height (cm)
6 20.0025 :ode mh ter and height (cm)
9 20.0025 : Node numer and height (cm)
10 20.0025 : Node number and height (cm)
11 20.0025 : Node number and height (cm)
12 20.0025 : Node number and height (cm)
13 20.0025: Node mer and height (cm)
14 20.0025 : Node nmber and height (cm)
15 20.0025 : Node number and height (cm)
16 20.0025 : Mode nuber and height (cm)
17 20.0025 : Node mter and height (cm)
1U 22.3520 : Node vurter and height (cm)
208: llumber of fuel rods In assemtbly
1.44272: Pin-pitch in assemlty.(cm)
463630.0 : Initial mass of uranium in assembly (g)
0.468122 0.47879 0.5461 s Fuel pellet radius (cm), clad inner radius (cm). clad outer radius (cm)
19.161 11.033 : Upper and lower fuel rod plenum heights (cm)
0.714 0.714 s Upper and lower fuel rod end-cap heights (cm)
E.731 16.723 Upper and lower fuel asseably end-fitting heights (cm).
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7 : Nwter of spacer grids (excluding the lower grid)
1 5.37 383.436 115.698 : spacer f, spacer height (cm), distance between top of spaer and bottom of active fuel (cm), Vo
2 5.08 321.493 125.7 s Spacer *. spacer height (cm), distance between top of spcer ard bottom of active fuel (cm). Vol
3 5.08 267.917 125.758 S acer 6, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
4 5.08 214.338 125.758 Spacer 9 spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
5 5.08 160.760 125.758 Spacer 6, spacer height (cm), distance between top of spacer and bottom of active fuel (cM). Vol
6 5.08 107.181 125.758: Spacer 6 spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Vol
7 5.08 53.605 125.758 Spacer s spacer height Cec), distance between top of spacer and bottom of active fuel (cm), Volu
1 : Zirc*4 fuel rod cladding specification
1.5565 22: Fuel rod upper plenum density (g/cc), 6 of Isotopes
6000.5c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055 .50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
2608.60c 0.083
2O58.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod lower plenus density to/cc), o f isotopes
6000.50c 0.035
7014.Sc 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553 *
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1059 33 : Fuel sssembly upp erd-fitting density (91cc), o ef Isotopes
6000.50c 0.065
7014.5Cc 0.070
14000.Sc 0.566
15031.50c 0.033
16032.50c 0.023
24050.60C 0.648
24052.60c 12.999
24053.60c 1.502
24054.60c 0.381
25055.50c 1.443
26054.60c 2.858
26056.60c 46.072
26057.60c 1.074
26058.60c 0.146
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28058.60c 8.485
28060.60c 3.355
28061.6oc 0.148
28062.60c 0.477
28064060c 0.125
1001.50c 1.850
5010.5Sc 4.803E-03
5011.56c 2.194E-02
8016.Sc 14.685
13027.50C 0.058
22000.50c 0.105
27059.50c 0.116
29063.60c 0.024
29065.60c 0.011
41093.50c 0.298
42000.50c 0.355
73181.50c 0.298
40000.60c 1.680
50000.35c 0.024
2.2U3 33 : Furt assembly lower end-fitting density (g/cc), of isotopes
6000.50c 0.056
7014.50c 0.058
14000.50c 0.476
15031.5Cc 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.039
24053.60c 1.276
24054.60c 0.324
25055.50c. 1.204
26054.60c 2.389
26056.60c 38.512
26057.60c 0.897
26058.60c 0.122
28058.60c 7.578
28060.60c 2.997
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.012
5010.50c 7.733E-03
5011.56c 3.533E-02
8016.5Sc 23.903
13027.50c 0.056
22000.5c 0.100 *
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.S84
50000.35c 0.051
I : 21rc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 : CT IR, OR, CT top to Lower pad top, CT bot to lower pad bot
1 : Zirc-4 CT material specification
0.56007 0.690965 393.065 3.175 s IT 11, OR, IT top to lower pad top, IT bot to lower pad bot
I Zirc-4 IT material specification
18 : Mumber of XCMP axisl active fuel nodes for asstmbly design 12 (Batch 10, APSR)
1 17.780O Node nurber and height (cm)
2 20.0025 aode number and height (tm)
3 20.0025 M ode marber and height (cm)
4 20.0025 : Mode number and height (cm)
S 20.0025 : Node nurber and height (cm)
6 20.0025 : Node nurber and height (cm)
7 20.0025 : Node nurber and height (cm)
8 20.0025 * Node uruemr and height (cm)
9 20.0025 : Node omuber and height (cm)
10 20.0025 : Mode nurber and height (cm)
11 20.0025 : Node nrzber and height (cm)
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12 20.0025 :Mode number and height (cm)
13 20.0025 : Node number and height (cm)
14 20.0025 :Node number and height (cm)
15 20.0025 s Node number nd height (cm)
16 20.0025 Node umer and height (cm)
17 20.0025 : Node nunber and height (cm)
18 22.3520 Node number and height (cm)
208 : Humber of fuel rods In assembly
1.4272 Fin-pitch In assembly (cm)
463630.0 : Initial mass of uranium In assembly Cu)
0.464122 0.47879 0.5461 s Fuel pellet radius (cm), clad Inner radius Ccm), clad euter radius (cm)
19.161 11.033 : Upper and lower fuel rod plernm heights (cn)
0.714 0.714 Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 : Upper and lower fuel assembly end-fitting heights (cm)
7 : Number of spacer grids (excluding the lower grid)
1 6.573 383.4S6 115.698 Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vo
2 5.08 321.493 125.758 Spacer O, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Vol
3 5.08 267.917 125.758 : Spacer d spacer height (cm), distance between top of spacer and bottom of active fuel (cm) Vol
4 5.08 214.338 125.758 : Spacer U spacer height (c), distance between top of spacer and bottom of active fuel (cM). Vol
5 5.08 160.760 125.758 : Spacer , spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
6 5.08 107.181 125.758 : Spacer f, spacer height (cn), distance between top of spacer and bottom of active fuel (cm), Vol
7 5.08 53.605 125.758 : Spacer J. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
1 : Zirc-4 fuel rod cladding specification
1.5565 22 : Fuel rod upper plenum density Co/cc), I of isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.5Sc 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.6Cc 1.015
28061 .60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766 *
50000.35c 0.824
2.8520 22 : Fuel rod lower plenum density Cg/cc), U of Isotopes
6000.SCc 0.035
7014.50c 0.043
14000.5Dc 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.2514'33 : Fuel assembly upper end-fitting density (C/cc), f of isotopes
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6000.50c 0.066
7014.50c 0.072
14000.50c 0.578
15031.50c 0.034
16032.50c 0.023
24050.60c 0.658
24052.60c 13.205
24053.60c 1.526
24054.60c 0.387
25055.5Cc 1.477
26054.60c 2.924
26056.60c 47.140
26057.60c 1.099
26058.60c 0.149
28058.60c 8.414
28060.60c 3.327
28061.60c 0.146
2J062.60c 0.473
28064.60c 0.124
1001.50c 1.714
5010.50c 4.452E 03
5011.56c 2.034E-2
8016.50c 13.602
13027.50c 0.056
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.010
41093.50c 0.285
42000.50c 0.339
73181.50c 0.285
40000.60c 1.604
50000.35c 0.023
2.2463 33: Fuel astembly lower end-fitting density (glcc), of isotopes
6000.Sc 0.056
7014.50c 0.058
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.039
24053.60c 1.276
24054.60c 0.324
25055.5Cc 1.204
26054.60c 2.389
26056.60c 38.512
26057.60c 0.897
2605t.60c 0.122
28058.60c 7.578
28060.60c 2.997
28061.60c 0.132
2062.60c 0.426
2W064.60c O.111
1001.50c 3.012
5010.5Cc 7.733E03
5011.56c 3.533E-02
8016.50c 23.103
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.584
50000.35c 0.051
1 : Zirc-4 spacer grid material specification
0.6324 0.67310 403.067 6.032 : CT 11, OR. CT top to lower pad top, CT bot to lower pad bot
1 : Zirc-4 GT material specification
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0.56007 0.690965 393.065 3.175 s IT IJR ct, IT top to lower pad top, IT bot to lower pad bat
I ZIrc-4 IT material specification
18 humter of MCUP axial active fuel nodes for assembly design 13 (Batch 11, 0.50 wtz C4C)
1 17.7800 : Mode number and hefght (cm)
2 20.0025 : Node nwmber and height (cm)
3 20.0025.: Node ra er and height (cm)
4 Z2.0025 : Node rcm er and height (em)
5 20.0025 s Node number and height (cm)
6 20.0025 : Node nurber and height (cm)
7 20.0025 : Node number and height (cm)
8 20.0025 : Node zmaber and height (cm)
9 20.0025 : Mode rmber and height (cm)
10 20.0025 :Node matber and height (cm)
11 20.0025 : Node mnuber ard height (cm)
12 20.0025 : Node natber and height (em)
13 20.0025 : Node mnaber and height (cm)
14 20.0025 :Node number and height (cm)
15 20.0025 :Node ruater and heIght (cm)
16 20.0025 z Node number and height (cm)
17 20.0025 lNode nurber end height (cm)
18 22.3520 s Node numter and height (cm)
208 . lumber of fuel rods Inassembly
1.U272: Pin-pitch In assembly (cm)
463605.0 Initial mass of uranium in assembly (g)
0.4699 0.47879 0.5461 : Fuel pellet radius (cm), clad Inner radius (cm). clad outer radius (cm)
19.161 11.033 : Upper and lower fuel rod plenum heights (cm)
0.714 0.714 Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 Upper ard lower fuel assembly end-fitting heights (cm)
7 s Mutber of spacer grids (excluding the lower grid)
1 8.573 383.486 115.698: Spacer f, spacer height (cm), distance between top of apacer and bottom of active fuel (cm). Yo
2 5.08 321.493 125.758 s Spacer 4, spacer height (cm), distance between top of spacer end bottom of active fuel (cm), Vol
3 S.08 267.917 125.75 *Spacer t, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
4 5.08 214.338 125.758 :Spacer t, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
5 5.08 160.760 125.758: Spacer IF spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
6 5.08 107.181 125.758 iSpacer #U spacer height (Cem), distance between top of spacer and bottom of active fuel (cm), Vol
7 5.08 53.605 125.758 s Spacer 5, spacer height (m), distance between top of spacer and bottom of active fuel (cm), Volu
1 s Zirc-4 fuel rod cladding specification
1.5565 22 : Fuel rod upper plenum density (g/cc). of isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595 *
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
25062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 Fuel rod lower ptenmn density (g/cc). I of isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031 .50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
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25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.007
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1979 33 : Fuel assebly uwer mnd-fitting density (/cc), I of isotopes
6000.5Cc 0.066
7014.50c 0.071
14000.50c 0.573
15031.50c 0.034
16032.50c 0.023
24050.60c 0.654
24052.60c 13.125
24053.60c 1.517
24054.60c 0.385
25055.50c 1.460
26054.60c 2.892
26056.60c 46.623
26057.60c 1.087
26058.60c 0.147
28058.60c 8.504
28060.60c 3.363
28061 .60c 0.148
Z8062.60c 0.478
28064.60c 0.125
1001.50c 1.763
5010.50c 4.580E-03
5011.56c 2.092E-02
8016.50c 13.989
13027.50c 0.058
22000.50c 0.104
27059.50c 0.115
29063.60c 0.024
29065.60c 0.011
41093.50c 0.295
42000.50c 0.352
73111.50c 0.295 *
40000.60c 1.672
50000.35c 0.024
2.2463 33 : Fuel assoety lower nd-fitting density Cu/cc). I of isotopes
6000.50c 0.056
7014.50c 0.058
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.039
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.389
26056.60c 38.512
26057.60c 0.897
26058.60c 0.122
28058.60c 7.578
28060.60c 2.997
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.012
5010.50c 7.733E-03
S011.56c 3.S33E-02
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8016.5Sc 23.903
13027.50c 0.056
22000.50c 0.100
27059.Sc 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.5K4
50000.35c 0.051
1 : Zlrc-4 spacer grid material specification
0.63246 0.67310 403.e67 6.032 t CT II. OR, CT top to lower pad top, CT bot to lower pad bot
1 : Zre-4 CT material specification
0.56007 0.690965 393.065 3.175 : IT IR, OR. IT top to lower pad top, IT bat to ltoer pad bot
1 s Zirc-4 IT material specification
16 N Number of NCUP axial active fuel nodes for .ssembly design 14 (latch 9. CRA)
1 17.7800 llode number and height (cm)
2 20.0025: NWde number and height (ca)
3 20.0025: llode mnuber and height (cm)
4 20.0025 Mode numer and height (cm)
5 20.0025: lNode nuiber and height (cm)
6 20.0025 a Node ruber and height (cm)
7 20.0025 lNode number and height (cm)
8 20.0025 :Node number and height (cm)
9 20.0025 NMode nuber and height (cm)
10 20.0025: Node rnsber and height (cm)
11 20.0025 NMode nurter and height (cm)
12 20.0025: Node number and height (cm)
13 20.0025 Node nur er and height (cm)
14 20.0025 UMode nurber and height (cm)
15 20.0025: NoMde nurer and height (cm)
16 20.0025: Node wuzber and height (cm)
17 20.0025: Node rumber and height (cm)
18 22.3520: Node atber and height (cm)
2085 Iturber of fuel rods In assehbly
1.44272 Pin-pitch In asserbly (cm)
463630.0: Initial mass of uranium In assuibly (g)
0.468122 0.47879 0.5461: fuel pellet radius (cm). clad iner radius (cm), clad outer radius (cm)
19.161 11.033 : Upper and lower fuel rod plenum heightr (cm)
0.714 0.714 Upper and ltoer fuel rod end-cap heights (cm)
8.731 16.723: Upper and lower fuel assembly end-fitting heights (cm)
7: a uNber of spacer grids 'excluding the lower grid)
1 8.573 383.486 115.698 : Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vo
2 5.08 321.493 15M758 : Spacer 4, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
3 5.08 267.917 125.758 t Spacr , spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Vol
4 5.08 214.333 125.758: Spacer #, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
5 5.08 160.760 125.758: Spacer I, spacer height (cWm, distance between top of spacer and botton of active fuel (cs), Vol
6 5.08 107.181 125.758: Spaer #, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
7 5.08 53.605 125.758 : Spaer r, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
1: Zfrce4 fuel rod cledding specification
1.5565 22 : Fuel rod Upper plerun density (g/cc), of isotopes
6000.50c 0.033
7014.50C 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.6Cc 0.045
2tO62.60c 0.144
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25064.60c 0.038
tO16.50c 0.071
40000.60c 57.766
S0000.35c 0.824
2.8520 22 : Fuel rod lower ptenun density (glee), I of Isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
280.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.5Sc O.O6
40000.60c 55.509
50000.35c 0.792
3.2664 33: Fuel assembly uer end-fitting density u/cc), of isotopes
6000.5Sc 0.067
7014.50c 0.072
14000.50C 0.579
15031.50c 0.034
16032.50c 0.023
24050.60c 0.659
24052.60c 13.226
24053.60c 1.528
24054.60c 0.388
25055.50c 1.481
26054.60c 2.931
26056.60c 47.244
26057.60c 1.101
26058.60c 0.149
28058.60c 8.407
28060.60c 3.325
28061.60c 0.146 .
28062.60c 0.473
28064.60c 0.124
1001.50c 1.700
5010.50c 4.41tE-03
501.56c 2.018E-02
8016.Sc 13.496
13027.SOc 0.055
Z2000.50c 0.100
27059.5Sc 0.111
29063.60c 0.023
29065.60c 0.010
41093.50c 0.283
42000.50c 0.337
73181.50c 0.283
40000.60c 1.597
50000.35c 0.023
2.2463 33 : Fuel assebty lower end-fitting density (C/cc). f of isotopes
6000.50c 0.056
7014.5Cc 0.058
14000.50c 0.476
15031.50c 0.028
16032.5Cc 0.019
24050.60c 0.550
24052.60c 11.039
24053.60c 1.276
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24054.60c 0.324
25055.50c 1.204
26054.60c 2.389
26056.60C 38.512
26057.60c 0.897
26058.60c 0.122
28058.60C 7.573
28060.60c 2.997
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.012
5010.50c 7.733E-03
5011.56c 3.533E-02
8016.50c 23.903
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.2B6
42000.50c 0.340
73181.50c 0.286
40000.60c 3.584
50000.35c 0.051
I : Zirc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 : CT Il, OR, CT top to lower pad top. CT bot to lower pad bot
1 : Zirc-4 CT material specification
0.56007 0.690965 393.065 3.175 i 17 IR, OR. IT top to Lower pad top. IT bot to lower pad bol
1 :irc-4 IT material specification

N :Umbrber of different OPRA banks
05: PRA bank Identifier
17 Numter of UPRA axial nodes
1 17.7800 : Node nurber and height (cm)
2 20.0025: Node nuiber and height (cm)
3 20.0025 : ode number and height (cm)
4 20.0025 : Node nurber and height (Cc)
5 20.0025 : Node nurber and height Ccm)
6 20.0025: Node nurber and height (cm)
7 20.0025 : Node nurber and height (cm)
8 20.0025: Node nu, er and height Cc.)
9 20.0025: Node number and height (cm)
10 20.0025: Node number and height (cm)
11 20.0025 Node number and height (cm)
12 20.0025 Nodenuiber and height (cm)
13 20.0025: Node number ard height (cm)
14 20.0025: Node muaber and height (cm)
15 20.0025 Node rnsnber and height Oam)
16 20.0025 Node nurber and height Cec)
17 20.0025 Node number and height Ccm)
39.075 : Dist. between top of lower pad and bottom of bottom Up node (cm)
r : Flag for non-absorbing UP nodes
01 Y :Node I, Flag for non-absorbing BP material
02 lNode #, Flag for non-absorbing BP material
03 N : Node 4, Flag for non-absorbing UP material
04 N : Node t Flag for non-absorbing BP material
05 N :Node t Flag for non-absorbing BP material
06 N Node f Flag for non-absorbing BP material
07 N :Node U, Flag for non-absorbing BP material
C8 N :ode f, Flag for non-absorbing UP material
09 : Node f, Flag for non-absorbing UP material
10 N : Node f, Flag for non-absorbing BP moterale
11 N :Node f, Flag for non-absorbing UP material
12 N Node t Flag for non-absorbing UP material
13 N : Node f Flag for.non-absorbfng BP material
14 N : ode t Flag for non-absorbing 9P material
15 N :Node t Flag for non-absorbing UP material
16 N : Node f, Flag for non-absorbing UP material
17 :Node f, Flag for non-absorbing BP material
0.4318 0.4572 0.5461 : BP absorber radius (cm), 5PR IR (cm), 6PR OR (cm)
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49.825 1.914 BP upper plenum height (cm), WP ltower plenwm height (cm)
I t BPR absorber material specificatioen (A1203-K4)
3.7 0.500 s P density (glcc). 04C bt In op
1 : Non-absorbing BP material specification lA1203)
3.7 : Mon-absorbing BP density (g/'c)
1 : Zire-4 SPR cled material specification
1.9030 22 :EBPR upper plenmn density (t/cc), a of isotopes
6000.50c 0.069
7014.50c 0.087
14000.50c 0.651
15031.50c 0.039
16032.50c 0.026
24050.60c 0.689
24052.60c 13.809
24053.60c 1.596
24054.60c 0.405
25055.50c 1.735
26054.60c 3.400
26056.60c 54.820
26057.60c 1.278
26058.60c 0.173
28058.60c 5.409
28060.60c 2.139
28061.60c 0.094
28062.60c 0.304
28064.60c 0.080
8016.50c 0.016
40000.60c 12.996
50000.35c 0.185
6.56 11 : $PR lower plenum density Ce/cc). f of Isotopes
24050.60c 0.004
24052.60c 0.084
24053.60c 0.010
24054.60c 0.002
26054.60c 0.011
26056.60c 0.184
26057.60c 0.004
26058.60c 0.001
8016.50c 0.120
40000.60c 98.180
50000.35c 1.400
06 : 8PRA bank identifier
17 : Number of BPRA axisl nodes
1 17.7800 : Node rumber and height (cm)
2 20.0025 : Noden umber and height (cm)
3 20.0025 : Node neuber and height (cm)
4 20.0025 : Kode number and height (cm)
5 20.0025 : Node number and height (cm)
6 20.0025 : Node number and height (cm)
7 20.0025 : Node number and height (cm)
6 20.0025 : Node nurber and height (cm)
9 20.0025 : Node nueber and height (cm)
10 20.0025 : Mode mnuber ard height (cm)
11 20.0025 : Mode nruber and height (cM)
12 20.0025 * Node nurber and height (cm)
13 20.0025 * Node nurber and height (cm)
14 20.0025 : Node nurber and height (cm)
15 20.0025 : Node number and height (cm)
16 20.0025 : ode numter and height (cm)
17 20.0025 : Node nrber and height (cm)
39.075 : Dist. between top of lower pad and bottom of bottom BP node (cm)
Y : Flag for non-absorbing 5P nodes
01 Y : Node F flag for non-absorbing BP material
02 N :M ode t Flag for non-absorbing BP material
03 N :m ode t Flag for non-absorbing BP material
04 N :Node U Flog for non-absorbing BP material
05 N : Node F Flag for non-absorbing BP material
06 N :Node f, Flag for non-absorbing BP material
07 N : Node t, Flag for non-absorbing BP material
08 N : Node 9 Flag for non-absorbing BP material
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09N N:ode 6, Flag for non-absorbing BP material
10N : Node 5, Flag for non-absorbing UP materIal
11 U: Node I, Flag for non-absorbing UP material
12N 1 Node I, Flag for non-absorbing UP material
13N : Node f, Flag far non-absorbing UP material
14 l :N ode 5. Flag for non-absorbing BP material
15 N 5 Node *, Flag for non-absorbing RP material
16 : Node F Flag for non-absorbing BP material
17N : Node * Flag for non-absorbing BP material
0.4318 0.4572 0.5461 s UP absorber radius (cm). 5PR IR (cm), UPR OR (cm)
49.825 1.914 : 4PR uper plenum height (cm), OPR lower plenun height (cm)
I UPR absorber material specification CAL203-14C)
3.7 1.400: UP density g/ce), U4C ut% in BP
I : ion-absorbing SP material specification (AL203)
3.7: Non-absorbing BP density CSE/cc)
I s Zire-4 RPR clad material specification
1.9030 22: SPR uper pleum density CU/cc). f of Isotopes
6000.5W c 0.069
7014.50c 0.087
14000.50C 0.651
15031 .50c 0.039
16032.50c 0.026
24050.60c 0.689.
24052.60c 13.809
24053.60c 1.596
24054.60c 0.405
25055.50c 1.735
26054.60c 3.400
26056 60c 54.820
26057.60c 1.278
26058.60c 0.173
28058.60c 5.409
28060.60c 2.139
28061 .60c 0.094
28062.60c 0.304
28064.60c 0.080
8016.50c 0.016
40000.60c 12.996
50000.35c 0.185
6.56 11 : UPR lower plenum density ($/cc), I of isotopes
24050.60c 0.004
24052.60c 0.084
24053.60c 0.010
24054.60c 0.002
26054.60c 0.011 *
26056.60c 0.184
26057.60c 0.004
26058.60c 0.001
8016.SOc 0.120
40000.60c 98.180
50000.35c 1.400
07: OPRA bank Identifier
17 t Nuaer of IPRA axial roodes
1 17.78CO s Node rmcber and height (cm)
2 20.0025 s Node nurber and height (cm)
3 20.0025 s Node nurber and height Ccm)
4 20.0025 s Node nurber and height (cm)
5 20.0025 Node rmuber and height (cm)
6 20.0025 Node number and height (cm)
7 20.0025 UMode rnaber and height (cm)
8 20.0025 s Node nuber and height Cca)
9 20.0025 Node rurber and height (cm)
10 20.0025 lNode rurber and height (cm)
11 20.0025 Node uater and height (cm)
12 20.0025 lNode ranber and height (cm)
13 20.0025 lNode rmuier and height (cm)
14 20.0025 aNode nutier and height (cm)
15 20.0025 :Node rmrber and height (cm)
16 20.0025 Xode narber and height (cm)
17 20.0025 iNode nmtber and height (cm)
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39.075 : Dist. between top of lower pad and bottom of bottom BP node (em)
r S Flag for non-absorbing CP nodes
01 V : Node I, Flag for non-absorbing UP material
02 4 : Node 5, Flag for non-absorbing BP material
03 H : Node f, Flag for non-absorbing BP material
04 H : Node I, Flag for non-absorbing BP material
05 H : Node IF Flag for non-absorbing BP material

*06 H Node #, Flag for non-absorbing BP material
07 H : Node IF Flag for non-absorbing BP material
08 N Node I, Flag for non-absorbing UP material
09 H : Node #. Flag for non-absorbing UP material
10 H : Node f. Flag for non-absorbing SP material
tl N : Node f, Flag for non-absorbing BP material
12 N : Node fU Flag for non-absorbing UP material
13N : Node U, Flag.for non-absorbing BP material
14 h : Node N. Flag for non-absorbing BP material
15 N : Node , Flag for non-absorbing BP material
16 N : Node 9, Flag for non-absorbing SP material
17 N : Node I, Flag for non-absorbing SP materfal
0.4313 0.4572 035461 9P absorber radius (cm), OPR IR (cm), OPR CR (cm)
49.825 1.914 O PR upper plenum height (cm), 8PR lower plenum height (nc)

: 9PR absorber material specification (A1203-54C)
3.7 2.000 : UP density Cg/cc), 34C utX In BP
I : Hon-absorbfng BP material specification CAC203)
3.7 : Non-absorbing BP density (9cc)
1 1Zrc-4 BPI clad material specification
1.9030 22 a 8PR uqper plenum density (gicc), I of isotopes
6000.50c 0.069
7014.50c 0.087
14000.50c 0.651
15031.50c 0.039
16032.50c 0.026
24050.60c 0.689
24052.60c 13.809
24053.60c 1.596
24054.60c 0.405
25055.50c 1.735
26054.60c 3.400
26056.60c 54.820
26057.60c 1.278
26058.60c 0.173
28058.60c 5.409
28060.60c 2.139
28061.60c 0.094
28062.60c 0.304 *
28064.60c 0.080
B016.50c 0.016
40000.60c 12.996
50000.35c 0.185
6.56 11 : 8PR lower ptenum density (gicc), I of Isotopes
24050.60c 0.004
24052.60c 0.084
24053.60c 0.010
24054.60c 0.002
26054.60c 0.011
26056.60c 0.184
26057.60c 0.004
26058.60c 0.001
8016.50c 0.120
40000.60c 98.180
50000.35c 1.40
08 : 8PRA bank Identifier
17 : ,uaber of BPRA axiat nodes
1 17.7800 Node nuaber and height (ca)
2 20.0025 lNode number and height (cm)
3 20.0025 Node number and height (cm)
4 20.0025: Node number and height (cm)
5 20.0025 Node nuber and height (cm)
6 20.0025: Node nutber and height (cm)
7 20.0025 Node number end height (cm)
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8 20.0025: Node number and height (cm)
9 20.0025 Node nunter and height (cm)
10 20.0025 : Node number and height (cm)
11 ZO.0025 : Node number and height (cm)
12 20.0025 M Node nuner and height (cm)
13 20.0025 N Node nunber and height (cm)
14 20.0025 N Node nunber and height (cm)
15 20.0025: Node nurber and height (cm)
16 20.0025 : Node nunter and height (cm)
17 20.0025 : Node number and height (cm)
39.075 : Dist. between top of lower pad and bottom of bottom UP node (cm)
Y : Flag for non-absorbing UP nodes
01 Y : Node B. Flag for non-absorbing BP material
02 N : Node t, Flag for non-absorbing BP material
03 N : Node f Flag for non-absorbing BP material
04 N : Mode f Flag for non-absorbing BP material
05 N : Node * Flag for non-absorbing BP material
06 N : Node f, Flag for non-absorbing BP material
07 : Node i, Flag for non-absorbing BP material
8 : Node *, Flag for non-absorbing UP materlel

09 N : Node 0, Flag for non-absorbing BP material
10 N : Node U. Flag for non-sbsorbing BP material
11 N : Node ff Flag for nonrabsorbing BP material
12 N : Node f, Flag for non-absorbing BP material
13 N : Node I. Flag for non-absorbing 2P material
14 N : Node f. Flag for non-absorbing BP material
15 N : Node I, Flag for non-absorbing SP material
16 N : Node 4, Flag for non-absorbing BP material
17 N: Node if Flag for non-absorbing BP material
0.4318 0.4572 0.5461 : BP absorber radius (cm), 8PR IR (cm), 8PR OR (cm)
49.825 1.914 : *PR qper plem height (cm). 8PR lower plenuu height (cm)
1 : 8PR absorber material specification (AL203-54C)
3.7 2.100: BP density (g/cc), 14C wtX In BP

N l on-absorbing UP material specification CAl203)
3.7 Non-absorbing BP density (W/cc)
1 : Zirc-4 *PR clad material specification
1.9030 22 8 UPR upper plenum density (p/cc), f of Isotopes
6000.50c 0.069
7014.50c 0.087
14000.50c 0.651
15031.50c 0.039
16032.50c 0.026
24050.60c 0.689
24052.60c 13.809
24053.60c 1.596 *
24054.60c 0.405
25055.50c 1.735
26054.60c 3.400
26056.60c 54.820
26057.60c 1.278
26058.60c 0.173
28058.60c 5.409
28060.60c 2.139
28061.60c 0.094
28062.60c 0.304
28064.60c 0.080
8016.50c 0.016
40000.60c 12.996
S0000.35c 0.185
6.56 11 : tPR lower plenuim density Cg/cc), U of Isotopes
24050.60c 0.004
24052.60c 0.084
24053.60c 0.010
24054.60c 0.002
26054.60c 0.011
26056.60c 0.184
26057.60c 0.004
26058.60c 0.001
8016.50c 0.120
40000.60c 98.180
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50000.35c 1.400
3 W ebater of different CRA banks
01 CRA bak Identifier
0.49714 0.50546 0.55880 366.204 340.361 2.U4 27.813 s CR dimensiOns (cm)
10.17 4 s CR absorber material density (#/cc), I of Isotopes
47107.60c 41.101
47109.60c 35.B99
48000.50c 5.000
49000.60c 15.00D
2: tS304 CR clad material specification
3.2035 19 * CR tmper ptenn density (C/cc), U of isotopes
6000.50c 0.080
7014.50c 0.100
14000.50c 0.750
15031 .5c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
2t058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
7.9 19 : CR louer pleanu density (gcc), I of Isotopes
6000.50c 0.080
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
2605T.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
2B061.60c 0.109
28062.60c 0.350
2506 4.60c 0.092
02: CRA bank Identifier
0.49784 0.5054 O.SS880 118.000 340.361 2.684 27.813 CR dimensions (cm)
10.17 4 : CR absorber material density (glcee) I of isotopes
47107.60c 41.101
47109.60c 38.899
48000.50c 5.000
49000.60c 15.000
2 : SS304 CR clad material specification
3.2035 19 s CR upper plevu= density Cglcc)* U of isotopes
6000.50c 0.080
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
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26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
7.9 19 : CR Lower plenan density (o/cc). if of Isotopes
6000.50c 0.080
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
2805t.60c 6.234
2t060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
03 : CRA bank identifier
0.49784 0.50546 0.55880 17.000 340.361 2.684 27.813 CR dimensions (cm)
10.17 4 : CR absorber material density (lcc), # of isotopes
47107.60c 41.101
47109.60c 38.899
48000.50c S.000
49000.60c 15.000
2 * SS304 CR clad material specification
3.2035 19 : CR upper pLenun density Co/cc), f of Isotopes
6000.50c 0.080
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.e38 *
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
Z8062.60c 0.350
28064.60c 0.092
7.9 19: CR lower plenum density (slcc), 6 of Isotopes
6000.50c 0.080
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
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26058.60c 0.200
28055.60c 6.234
28060.6Cc 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.09Z
1 : Number of different APSRA banks
04 APSRA bank Identifier
0.47625 0.49022 0.55U 0.49022 0.5588 s APSR dimensions (cm)
O.02 : APSR Intermediate plug volume fraction
122.000 160.02 1.905 1.924 0.952 0.001 APSR dimensions (cm)
8.19 28: APSR absorber density Cu/cc). of Isotopes
6000.50c 0.080
14000.50c 0.350
15031.50c 0.015
16032.50c 0.015
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 0.350
26054.60c 0.955
26056.60c 15.442
26057.60c 0.360
26058.60c 0.049
28058.60c 35.382
28060.60c 13.M93
28061.60c 0.616
28062.60c 1.989
28064.60c 0.520
5010.Sc 1.07tE-03
5011.56c 4.9251-03
22000.5cc 0.900
13027.50c 0.500
27059.50c I.000
29063.60c 0.205
29065.60c 0.095
41093.50c 2.563
42000.50c 3.050
73181.5c 2.563
2 SS304 APSR clad material specification
2 5s304 APSR follow rod material specification
1.CE-3 1: APSK upper plenum density Cglcc) IF of isotopes
2004.50c 100.0
M.CE-3 1 : APSR~lvwr plenum density (glcc), # of isotopes

2004.50c 100.0
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1 : B&U core design
3 s Full core syonetry utilized
Crystal River unit 3 : Reactor name
CR3 a Reactor prefIx for filtenames
09: Cycle Identifier
219.0 a CRC .statepoint EFPD value
I Largest Isotope set utilized
OFF : Fuel Density Option
10000 25 225 : Control specifications
18 : Number of CRC xital active fuel nodes per assembly
1 17.7800 mode umber and height (cm)
2 20.0025 Node number and height (cm)
3 20.0025 node nuiber and height (cm)
4 26.0025 Node number and height (cmi)
5 20.0025 Node number and height (Ccm)
6 20.0025 Node nuwber and height (cm)
7 20.0025 Node number and height (cc)
6 20.0025 llode nurber and height (mn)
9 20.0025 : Node number and height (cc)
10 20.0025 : ode number and height (cc)
11 20.0025 : Node number and height (cm)
12 20.0025 : Node nurter and height (cm)
13 20.0025 aNode nuber and height (cm)
u 20.0025 UMode nurbir and height (Cc)
15 20.0025 : Node nurber and height (cm)
16 20.0025 NoMde number and height (cm)
17 20.0025 UMode umaber and height (cn)
18 22.3520 :Node nunber and height (cm)
21.1098 : Assenbly pitch In core (cm)
535.0 2200.0 1481.0 : od. teatp.(F), System press.Cps), ppmb

C25 K17 c02 NIT G25

614 H10 119 114 H04 314 H19 110 G14

N23a 127 125 119 M14 106 N14 119 H25 127 H23a

C14 127 G27a 123 H1Z t12 H27A 112 N12 123 627a 127 G14

H10 H25 123 N06 117 623 104 G23 I17 H06 123 H25 H10

c25 m19 119 H12 117 H23 110 H27 110 123 117 N12 119 H19 625

H17 314 N14 112 G23 110 G04a 608 G06 110 G23 I12 H14 114 H17

G02 H04 106 N27a 104 127 608 Allaz 608 H27 104 127a 106 N04 602
H17 114 H14 112 623 110 606a 608 C04a 310 623 112 H14 114 N17

G25 H19 119 H12 117 123 110 H27 110 K23 117 N12 119 N19 625

H10 H25 123 W06 117 623 104 623 117 N06 123 N25 H10

614 327 e27a 123 N12 112 H27a 112 112 323 G27a 127 614

H23a 127 125 119 N14 106 H14 119 H25 127 N23a

C14 H10 N19 114 N04 114 H19 H10 614

c25 N17 602 H17 625
14: Number of different fuel assembly designs (IINSERTION ROD ASSEMBLIES DEFINE ASSEMBLY OESIGUS)

2 11 2 11 2
2 11 3 107 10 3 112

11 10 3 13 3 6 3 13 3 10 11
2 10 149 12 4 5 4 12 9 14 10 2
113 9 3 4 8 4 8 4 3 9 3 1l

2 3 13 124 7 9 3 9 7 4 12 13 3
11 10 3 4 8 9 8 2 8 .9 8 4 3 10
2 7 6 5 4 3 2 1 2 3 4 5 6 7
11 10 3 4 8 9 £ 2 8 9 8 4 3 10 1
2 3 13 124 7 9 3 9 7 4 12 13 3

11 3 9 .3 4 8 4 d 4 3 9 3 11
2 10 149 12 4 5 4 12 9 14 10 2

11 103 13 3 6 3 13 3 10 11
2 11 3 107 10 3 112

2 112 11 2
8: Number of insertion rod assenby banks
01 CRA 366.204 CRA Banks 1-5
02 CRA 181.000 CRA Sank 6
03 CRA 17.000 CRA Bank 7
04 APSRA 123.000 APSRA Bank O
05 KPRA 22.352 0.500 MtX 14C
06 SPRA 22.352 1.400 itX 14C
07 3PRA 22.352 2.000 iut 14C
08 3PRA 22.352 2.100 utt C4C

I
11

11
I
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00 00 00 00 00
00 00 01 00 02 00 0t 00 00

00 00 01 05 01 06 01 05 01 00 00
00 00 03 08 04 07 03 07 04 08 03 00 00
00 01 08 61 07 01 07 01 07 01 080 1 00

00 01 05 04 07 02 03 01 08 02 07 04 05 01 00
00 00 0l 07 01 08 01 00 01 08 01 0701 00 00

'00 02 06 03 07 01 00 00 00 01 07 03 06 02 00
00 00 01 67 01 Oa 01 00 01 08 01 07 01 00 00
00 01 05 04 07 02 08 01 08 02 07 04 05 01 00

00 01 08 01 07 01 07 01 07 0108 01 00
00 00 03 08 04 07 03 07 04 08 03 00 00

00 00 01 05 01 06 01 05 01 00 00
00 00 01 c0 02 00 01 00 00

00 00 00 00 00
3.64 3.94 3.84 3.94 3.84

3.84 3.94 3.94 3.90 3.94 3.90 3.94 3.94 3.84
3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.94

3.U 3.90 3.84 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.84 3.90 3.84
3.94 3.94 3.90 3.94 3.90 3.84 3.90 3.84 3.90 3.94 3.90 3.94 3.94

3.84 3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.84
3.94 3.90 3.94 3.90 3.84 3.90 3.84 3.84 3.84 3.90 3.84 3.90 3.94 3.90 3.94
3.44 3.94 3.90 3.94 3.90 3.94 3.84 1.93 3.U4 3.94 3.90 3.94 3.90 3.94 3.84
3.94 3.90 3.94 3.90 3.84 3.90 3.U4 3.t4 3.Z4 V.D0 3.84 3.90 3.94 3.90 3.94
3.U4 3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.K4

3.94 3.94 3.90 3.94 3.90 3.84 3.90 3.84 3.90 3.94 3.90 3.94 3.94
3.84 3.90 3.K4 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.84 3.90 3.84

3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.94
3.84 3.94 3.94 3.90 3.94 3.90 3.94 3.94 3.84

3.84 3.94 3.E4 3.94 3.e4

B'B B B gIB 9 II|

I||l I l 9 II B9 .5B
I B B I E B I I B 1 B-B 9 B B

EI B ZB8E8BI0
B I I B I5 I B B .E I E B

3 : Ifurber of lower regiort ln KCKP model (below [over and-fittirngs)
S.08 2.7971 23 s Lower region I height (cm), density (g/ce), I of Isotopes
6000.50c 0.064
7014.50c .00BE0
14000.50c 0.603
15031.50c 0.036
16032.50c 0.024
Z4050.60c 0.638
24052.60c 12.T92
Z4053.60c t.478
24054.60c 0.375
ZS055.50c 1.609
26054.40c 3.151
26056.60c 50.901
Z6057.60c 1.154
26058.60c 0.161
2805B.40c 5.014
28060.o0c 1.983
28061.60c 0.087
2806Z.60c 0.252
28D64.60c 0.074
1001.50c 2.186
50tO.50e S.204E-03
5011.56c 2.37SE-02
8016.50c 17.348
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12.70 2.4775 23 : Lower region 2 height (cm), density (a/cc), of isotopes
6000.SCc 0.061
7014.50c 0.077
14000.5Sc 0.574
15031.50c 0.034
16032.50c 0.023
24050.60c 0.607
24052.60c 12.171
24053.60c 1.406
24054.60c 0.357
25055.50c 1.531
26054.60c 2.998
26056.60c 48.333
26057.60c 1.126
26058.60c 0.153
28058.60c 4.771
28060.60c 1.887
28061.60c 0.083
28062.60c 0.268
28064.60c 0.070
1001.50c 2.623
5010.50c 6.246E-03
5011.56c 2.853E-02
8016.50c 20.813
12.22 0.9792 23 Lower region 3 height (cm), density (glcc), o of Isotopes
6000.50c 0.019
7014.50c 0.024
14000.50c 0.182
15031.50c 0.011
16032.50c 0.007
24050.60c 0.192
24052.60c 3.849
24053.60c 0.445
24054.60c 0.113
25055.50c 0.484
26054.60c 0.948
26056.60c 15.287
26057.60c 0.356
26058.60c 0.048
28058.60c 1.509
28060.60c 0.597
28061.60c 0.026
28062.60c 0.085
28064.60c 0.022
1001.50c 8.470 -
5010.50c 2.017E-02
5011.56c 9.214E-02
8016.50c 67.213
0.27442 : Distance (cm) between the core beffle and the outer fuel assermbty
1.905 7.9 19 : Core baffle thickness (cm), density (g/cc), U of isotopes
6000.50c O.O80
T014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
179.07 : Core barrel Irner radius (cm)
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5.08 7.9 19 : Core barrel thickness Cc.), density W/cc), f of isotopes
6000.50c 0.080
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
2e060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
186.69: Thermat ,hield inner radius (cm)
5.08 7.9 19 t Thermal shietd thickness (cm). density (glcc), of isotopes
6000.50c 0.080
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793

.24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
2S064.60c 0.092
216.695 : Pressure vessel. claddirn tIer radius (cm)
0.478 7.9 19 : Pressure vessel cladding thickness (cm), density Cs/cc), i of isotopes
6000.50c 0.080
7014.50c 0.100 -
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
21.43 7.832 9: Pressure vessetl thickness (cm). density (gC/cc) of isotopes
6000.50c 0.220
14000.50c 0.Z75
15031.5c 0.035
16032.50c 0.035
25055.50c 0.900
26054.60c 5.615
26056.60c 90.524
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26057.60c 2.110
26058.60c 0.286
4 N umber of regions above Lipper mnd-fitting of assebly ccntafnlin a *PRA
14.12 1.2638 23 s Upper reglon I height (co), density (g/cc), I of Isotopes
6000.50c 0.035
7014.50c 0.044
14000.50c 0.328
15031.50c 0.020
16032.50c 0.013
24050.60c 0.346
24052.60c 6.949
24053.60c 0.803
24054.60c 0.204
25055.50c 0.874
26054.60c 1.712
26056.60c 27.595
26057.60c 0.643
26058.60c 0.087
28058.60c 2.724
28060.60c 1.077
28061.60c 0.047
28062.60c 0.153
28064.60c 0.040
1001.50c 6.292
5010.50c 1.498E-02
5011.56c 6.845E*02
8016.50c 49.931
3.18 2.0687 23: Upper region 2 height (cm), density (9/cc), I of Isotopes
6000.50c 0.056
7014.50c 0.070
14000.50c 0.523
15031 .50c 0.031
16032.50c 0.021
24050.60c 0.553
24052.60c 11.096
24053.60c 1.282
24054.60c 0.325
25055.50c 1.395
26054.60c 2.733
26056.60c 44.065
26057.60c 1.027
26058.60c 0.139
28058.60c 4.350
28060.60c 1.720
28061.60c 0.076 .
28062.60c 0.244
28064.60c 0.064
1001.50c 3.378
5010.50c 6.044E-03
5011.56c 3.675E-02
3016.50c 26.806
7.62 2.9006 25: Upper region 3 height (Cm), density (alcc), I of Isotopes
6000.50c 0.064
7014.50c 0.080
14000.50c 0.600
15031.50c 0.036
16032.50c 0.024
24050.60c 0.634
24052.60c 12.722
24053.60c 1.470
24054.60c 0.373
25055.50c 1.600
26054.60c 3.134
26056.60c 50.522
26057.60c 1.177
26058.60c 0.160
28058.60c 4.987
28060.60c 1.972
28061.60c 0.087
28062.60c 0.280
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28064.60c 0.073
1001.Sc 2.062
5010.50c 4.909E-03
5011.56c 2.243E-02
8016.50c 16.361
40000.60c 1.532
50000.35c 0.022
5.08 3.579 25 : Upper region 4 height (cm), density (/cc) of isotopes
6000.50c 0.069
7014.50c 0.086
14000.50c 0.644
15031.50c 0.039
16032.50c 0.026
24050.60c 0.681
24052.60c 13.655
24053.60c 1.57a
24054.60c 0.400
25055.50c 1.717
26054.60c 3.364
26056.60c 54.225
26057.60c 1.264
26058.60c 0.171
28058.60c 5.352
28060.60c 2.117
28061.60c 0.093
28062.60c 0.301
28064.60c 0.079
1001.50c 1.335
5010.50c 3.180E-03
5011.56c 1.452E-02
8016.50c 10.598
40000.60c 2.159
50000.35c 0.031
4 : Number of regions abowe upper end-fitting of assembly containing e CRA
14.12 1.4315 23 i Upper region I height (cm), density Cu/cc), I of Isotopes
6000.SOc 0.041
7014.SOc 0.052
14000.50c 0.387
15031.50c 0.023
16032.50c 0.015
24050.60c 0.409
24052.60c 8.197
24053.60c 0.947
24054.60c 0.240
25055.50c 1.031 .
26054.60c 2.019
26056.60c 32.553
26057.60c 0.759
26058.60c 0.103
28058.60c 3.213
28060.60c 1.271
28061.60c 0.056
28062.60c 0.181
28064.60c 0.047
1001.50c 5.415
5010.50c 1.2t9E-02
5011.56c 5.89CE-02
8016.50c 42.969
3.18 2.1528 23 : Upper region 2 height (cm), density Cg/cc), of isotopes
6000.50c 0.057
7014.50c 0.071
14000.5Cc 0.535
15031.50c 0.032
16032.50c 0.021
24050.60c 0.566
24052.60c 11.351
24053.60c 1.312
24054.60c 0.333
25055.50c 1.427
26054.60c 2.796
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26056.60c 45.076
26057.60c 1.050
26058.60c 0.143
28058.60c 4.449
28060.60c 1.760
28061.60c o.p77
28062.60c 0.250
28064.60c 0.065
1001.5c 3.199
5010.5c 7.618E-03
5011.56c 3.4U0E-02
8016.50c 25.386
7.62 3.2488 23 : Upper region 3 height (cm), density (q/cc). I of Isotopes
6000.3Cc 0.068
T014.50c 0.085
14000.50c 0.635
15031.50c 0.038
16032.50c 0.025
24050.60c 0.671
24052.60c 13.462
24053.60c 1.556
24054.60c 0.395
Z5055.50c 1.693
26054.60c 3.316
26056.60c 53.460
26057.60c 1.246
26058.60c 0.169
28058.60c 5.277
28060.60c 2.087
28061.60c 0.092
28062.60c 0.297
28064.60c 0.078
1001.5c 1.716
5010.50c 4.085E-03
5011.56c 1.866E-02
8016.Sc 13.614
5.08 3.4393 23 : Upper regIon 4 height (cm), density (glcc), of Isotopes
6000.50c 0.069
7014.50c 0.086
14000.50c 0.646
15031.5Cc 0.039
16032.50c 0.026
24050.60c 0.683
24052.60c 13.691
24053.60c 1.582 *
24054.60c 0.401
25055.50c 1.722
26054.60c 3.373
26056.60c 54.372
26057.60c 1.267
26058.60c 0.172
28058.60c 5.367
28060.60c 2.122
28061.6Cc 0.093
28062.60c 0.302
28064.60c 0.079
1001.50c 1.554
5010.50c 3.701E-03
5011.56c 1.691E-02
8016.50c 12.334
4 : Lumber of regIons above Wqper end-fitting of assembly contelning an APSRA
14.12 1.5471 23 2 Upper region I height (cm), density (lecc), I of Isotopes
6000.50C 0.045
7014.SOc 0.056
14000.50c 0.420
75031.50c 0.025
16032.50c 0.017
24050.60c 0.444
24052.60c 8.900
24053.60c 1.029
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24054.60c 0.261
25055.50c 1.119
26054.60c 2.192
26056.60c 35.346
26057.60c 0.824
26058.60c 0.112
28058.60c 3.489
28060.60c 1.380
28061.60c 0.061
28062.60c 0.196
28064.60c 0.051
1001.50c 4.921
5010.50c 1.172E-02
5011.56c 5.353E-02
8016.50c 39.048
3.18 2.3433 23 : Upper region 2 height (cm), density (gfce), i Of isotopes
6000.50c 0.060
7014.50c 0.075
14000,50c 0.559
15031.50c 0.034
16032.50c 0.022
24050.60c 0.591
24052.60c 11.859
24053.60c 1.370
24054.60c 0.348
25055.50c 1.491
26054.60c 2.921
26056.60c 47.097
26057.60C 1.095
26058.60c 0.149
28058.60c 4.649
28060,60c 1.838
28061.60c 0.081
28062.60c 0.261
28064.60c 0.068
1001.50c 2.842
5010.50c 6.767E-03
5011.56c 3.091E-02
8016.50c 22.549
7.62 2.7829 23 : Upper region 3 height (cm), density (9/cc), o of isotopes
6000.50c 0.064
7014.50c 0.080
14000.50c 0.602
15031.50c 0.036
16032.50c 0.024 -
24050.60c 0.637
24052.60c 12.767
24053.60c 1.475
24054.60c 0.374
25055.50c 1.606
26054.60c 3.145
26056.60c 50.703
26057.60c 1.182
26058.60c 0.160
28058.60c 5.005
28060.60c 1.979
28061.60c 0.087
28062.60c 0.281
28064.60c 0.074
1001.50c 2.204
5010.Sc 5.247E-03
5011.56c 2.397E-02
8016.50c 17.486
5.08 3.4393 23 : Upper region 4 height (cm), density (gicc), I of isotopes
6000.50c 0.069
7014.0Cc 0.056
14000.50c 0.646
15031.50c 0.039
16032.50c 0.026
24050.60c 0.683
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24052.60c 13.691
24053.60c 1.582
24054.60c 0.401
25055.50c 1.722
26054.60c 3.373
26056.60c 54.372
26057.6Dc 1.267
26058.60c 0.172
28058.60c 5.367
28060.60c 2.122
28061.60c 0.093
28062.60c 0.302
28064.60c 0.079
1001.5Cc 1.554
5010.50c 3.701E-03
5011.56c 1.691E-02
8016.5Cc 12.334
4: Ourber of regions above fi r end-fittirg of reguLar assemily
14.12 1.1775 23: Upper region I height (cm), density (glec), o f1 isotopes
6000.50C 0.031
7014.5Sc 0.039
14000.50c 0.291
15031.50c 0.017
16032.50c 0.012
24050.60c 0.308
24052.60c 6.167
24053.60c 0.713
24054.60c 0.181
25055.50c 0.776
26054.60c 1.519
26056.60c 24.491
26057.60c 0.571
26058.60c 0.077
28058.60c 2.417
25060.60c 0.956
28061.60c 0.042
28062.60c 0.136
28064.60c 0.036
1001.50c 6.841
5010.50c 1.629E-02
5011.56c 7.442E-02
E016.50c 54.289
3.18 1.7504 23: Upper region 2 height (cm), density (glcc), I of Isotopes
6000.5Cc 0.050
7014.30c 0.062 *
14000.50c 0.467
15031.50c 0.028
16032.50c 0.019
24050.60c 0.494
24052.60c 9.912
24053.60c 1.145
24054.60c 0.291
25055.50c 1.247
26054.60c 2.442
26056.60c 39.363
26057.60c 0.917
26058.60c 0.124
28058.60c 3.885
2B060.60c 1.537
28061.60c 0.068
28062.60c 0.218
28064.60c 0.057
1001.50C 4.210
5010.50C 1.003E-02
5011.56c 4.S79E-02
8016.50c 33.08
7.62 2.5424 23 : Upper region 3 height (cm), density (t/cc), o of Isotopes
6000.5Cc 0.062
7014.50c 0.077
14000.50c 0.5B1



Aug 28 18:04 1997 file Name: insp3ob.txt B9A000000-01717-0200-00
0 4 8 REV 00 ATTACHMENT IX - Page 10

l5031.50c 0.035
16032.50c 0.023
24050.60c 0.614
24052.60c 12.3S9
24053.60c 1.422
24054.60c 0.361
25055.50c 1.548
26054.60c 3.032
26056.60c 48.884
26057.60c 1.139
26058.60c 0.155
28058.60c 4.825
28060.60c 1.908
28061.60c 0.084
28062.60c 0.271
28064.60c 0.071
1001.50c 2.525
5010.50c 6.013E-03
5011.56c 2.747E-02
6016.50c 20.039
5.08 3.2038 23 : Upper region 4 heIght (cm), density Cg/cc). I Of isotopes
6000.50c 0.067
7014.50c 0.084
14000.50c 0.632
15031.50c 0.038
16032.50c 0.025
24050.60c 0.668
24052.60c 13.403
24053.60c 1.549
24054.60c 0.393
25055.50c 1.686
26054.60c 3.302
26056.60c 53.229
26057.60c 1.240
26058.60c 0.168
28058.60c 5.254
28060.60c 2.078
28061.60c 0.091
28062.60c 0.295
28064.60c 0.077
1001.50c 1.757
5010.50c 4.183E-03
5011.56c 1.911E-02
8016.50c 13.939
1B : Number of NCNP axial active fuel nodes for assembly design I (latch 1. Eupty)
1 17.7800 : Node number and height (cm)
2 20.0025 : Node nwtber and height (cm)
3 20.0025 : Node nrmber and height (cm)
4 20.0025 : Node uimber and height (cm)
5 20.0025 : Node number and height (cm)
6 20.0025 : Node number and height (cm)
7 20.0025 : Node nuber and height c.m)
6 20.0025 : Node nueter and height (cm)
9 20.0025 * Node nurber and height (cm)
10 20.0025 : Node nurber and height (cm)
11 20.0025 : Node nuiber and height (Cm)
12 20.0025 : Node n u er and height (cm)
13 20.0025 : Node number ard height Ccm)
14 20.0025 : Node number and height (cmi)
15 20.0025 : Node nuser and height (cm)
16 20.0025 : Node number and height (cm)
17 20.0025 : Node number and height (cm)
18 22.3520 : Node numbtr and height Ccm)
208 : Number of fuel rods In assembly
1.4272 i Pin-pitch In asseibly (cm)
463630.0 : Initial =ass of uranium in assemrbly (g)
0.4699 0.47B79 0.5461 : Fuel pellet radius Ccm), lead irnner radius (cm), clad outer radius (cm)
19.161 11.033 : Upper and lower fuel rod plenum heights Ccm)
0.714 0.714 : Upper and lower fuel rod end-cap heights (cim)
8.731 16.723 : Upper and tower fuel assembly end-fitting heights (cm)
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7 Number of spacer grids (excluding the lover grid)
1 8.573 3a3.486 115.698 5 Spacer # spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vo
2 3.81 321.732 U8.676 : Spacer #, spacer height (cm). distance between top of spacer *nd bottom of active fuel tcm), Volu
3 3.E1 Z6S.153 U8.676 s spacer I, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Volu
4 3.51 Z14.577 U8.676 :Spacer t spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Wolu
5 3.81 160.998 58.676 s Spacer 4 spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Volu
6 3.61 107.420 U8.676 s Spacer f spacer height (cm), distance between top of cpaer and bottom of active fuel (cm). Votu
7 3.61 53.762 88.676 : Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Velum
1 : Zirc-4 fuel rod cladding specification
1.5565 22 : Fuel rod upper plenua density (glec). of isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.5Cc 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod lower plenum density (/cc), f of Isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
Z4052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553 *
26057.60c 0.642
26058.60c 0.087
2805B.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.06J
40000.60c 55.509
50000.35c 0.792
3.1059 33 : Fuel sssedbly upper end-fitting idensty (glcc). I of isotopes
6000.5Cc 0.065
7014.5Cc 0.070
14000.50c 0.566
15031.50c 0.033
16032.50c 0.023
24050.60c 0.648
24052.60c 12.999
24053.60c 1.502
24054.60c 0.381
25055.50c 1.443
26054.60c 2.858
26056.60c 46.072
26057.60c 1.074
26058.60c 0.146
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28058.60c 8.485
28060.60c 3.355
28061.60c 0.148
28062.60c 0.477
28064.60c 0.125
1001.50c 1.850
5010.50c 4.532E-03
5011.56c 2.07DE-02
8016.5Sc 14.686
13027.50c e.058
22000.50c 0.105
27059.50c 0.116
29063.60c 0.024
29065.60c 0.011
41093.50c 0.298
42000.50c 0.355
73181.50c 0.298
40000.60c 1.680
50000.35c 0.024
2.2463 33 : Fuel assembly lower end-fitting density (9/cc), of isotopes
6000.Sc 0.056
7C14.50c 0.058
14000.50c 0.476
15031.50c 0.028
16032.50C 0.019
24050.60c 0.550
24052.60c 11.039
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.389
26056.60c 38.512
26057.60c 0.897
26058.60c 0.122
28058.60c 7.578
28060.60c 2.997
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.012
5010.5Cc 7.292E-03
5011.56c 3.331E-02
8016.50c 23.905
13027.50c 0.056
22000.50c 0.100 *
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.584
50000.35c 0.051
3 : Inconel spacor grid material specification
0.a3246 0.67310 l403.067 6.032 : CT IR, OR, CT top to lower pad top, CT hot to ltoer pad hot
1 : Zirc-4 CT material specification
0.56007 0.690965 393.065 3.175 : IT 1, o0, IT top to lower pad top, IT bot to lower pad bot

Zirc-4 IT material specification
18 : Eumber of CNP axial active fuet nodes for assembty design 2 (Batch 9, Enpty)
1 17.7800 : Node number and height (cm)
2 20.0025 : Node nurber mnd height (cm)
3 20.0025 : Node nueber and height (cm')
4 20.0025 : Node nurber and height (cm)
5 20.0025 : Node nrmber and height (cm)
6 20.0025 a Node number and height (cm)
7 20.G025 : Node number and height Cci)
8 20.0025 : Node niraber and height (cm)
9 20.0025 : Node number and height (cm)
10 Z0.0025 : Node number and height (cm)
11 20.0025 : Node number atrd height (cm)
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12 20.0025 s ode nusber and height (in)
13 20.0025 Mode number and height (cm)
14 20.0025 s Node number and height (cm)
15 20.0025 s NMde number and height (cm)
16 20.0025 Mode number and height (cm)
17 20.0025 s Node nurber and height (cm)
18 22.3520 s Node number and height (cm)
208 : Nurber of fuel rods In asseetly
1.44272 a Fin-pitch in assembty (cm)
463630.0 : Initial mass of uranium in assembly iu)
0.468122 0.47879 0;5461 s Fuel pellet radius (cm), cld inner rldaus (cm), lad outer radius (cm
19.161 11.033 s Upper and lower fuel rod plean heights (cm)
0.714 0.714 s Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 Upper and lower fuel assembly end-fitting heights (cm)
7 Number of spacer grids (excluding the tower grid)
1 1.573 383.486 115.698 : Spacer I* spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vo
2 5.08 321.493 125.758 s Spacer I, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
3 5.08 267.917 125.758 s Spacer s spacer height (cm), distance between top of spacer and bottom of active fuel (cn), Vol
4 5.08 214.338 125.758: Spacer 4 spacer height (cm), distance between top of spacer and bottom of active'fuel (cm), Vol
5 5.08 160.760 125.758 s spacer I spacer height (cm), distance between top of spacer and bottom of active fuel (cmi) Vol
6 5.08 107.181 12.758: Spacer spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
7 5.0 53.605 123.75: Spacer U, spacer height (cm), distance between top of spacer and bottom of active fuel (CrC) Volu
1: Zfrc-4 fuel rodeladding specification
1.5565 22 : Fuel rod upper pler deasity tg/cc), f of isotopes
6000.50c 0.033
7014.50c 0.041
t4000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766 * .-
50000.35c 0.824
2.8520 22 Fuel rod lower plenun density (gIcc), 6 of Isotopes
6000.50c 0.035
7014.5Cc 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1059 33 : Fuel assenbly upper end-fitting density Cglcc), of Isotopes
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6000.50c 0.065
7014.50c 0.070
14000.50c 0.566
15031.50c 0.033
16032.50c 0.023
24050.60c 0.648
24052.60c 12.999
24053.60c 1.502
24054.60c 0.381
25055.50c 1.443
26054.60c 2.855
26056.60c 46.072
26057.60c 1.074
2605S.60c 0.146
28058.60c 8.485
28060.60c 3.355
28061.60c 0.148
Z8062.60c 0.477
28064.60c 0.125
1001.50c 1.850
5010.50c 4.532E-03
5011.56c 2.070E-02
8016.5Cc 14.686
13027.50c 0.058
22000.50c 0.105
27059.50c 0.116
29063.60c 0.024
29065.60c 0.011
41093.50c 0.298
42000.5Dc 0.355
73181.50c 0.298
40000.60c 1.680
50000.35c 0.024
2.2463 33 : Fuel assetbly lower end-fitting density Co/cc), U of isotopes
6000.50c 0.056
7014.50c 0.058
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.039
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.389 .
26056.60c 38.512
26057.60c 0.897
26058.60c 0.122
28058. 60c 7.578
28060.60c 2.997
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.012
5010.50c 7.292E-03
5011.56c 3.331E-02
8016.5Cc 23.905
13027.50c 0.056
22000.Sc 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.584
50000.35c 0.051
1 : Zirc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 : CT IR, OR, CT top to lower pad top, CT bot to lower pad bot
I : Zfrc-4 CT material specification
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0.56007 0.690965 393.065 3.175 : IT It, OR, IT top to ltoer pad top, IT bot to tower pad bot
1 : ZIrc-4 IT material specification
18 N urber of KCUP axial active fuel nodes for assembly design 3 (Batch 10. CIA)
1 17.7800 Node number and height (cm)
2 20.0025 Node nurber and heliht (cm)
3 20.0025 : Node nunter and height (cm)
4 20.0025 s Node nudber and height (cm)
5 20.0025 : Node number and height (cm)
6 20.0025 Node number and height (cm)
7 20.0025 : Node number and height (cm)
8 2D.0025 : Node number and height (cm)
9 20.0025 : Mode rumber and height (cm)
10 20.0025 : Node number and height (cm)
11 20.0025: lNode nuter and height (cm)
12 20.0025: :Node numer and height (cm)
13 20.0025 :Node nutber and height (cm)
14 20.0025 i lode nuber and helght (cm)
15 20.0025 s lode rmaer and height (cm)
16 20.0025 :INode nmber and height (cm)
17 20.0025 ; lode numter and height (cm)
1e 22.3520 lNode nuter and height (cm)
208 : lNmber of fuel rods in assembly
1.44272 s Pin-pitch in asseibly (cm)
463630.0 : initial mass of uranius In assembly CS)
0.468122 0.47879 0.5461 : Fuel pellet radius (cm). clad Irwner radius (cm), clad outer radius (cm)
19.161 11.033 a Upper and lower fuel rod plenum heights (cm)
0.714 0.714 Upper and lower fuel rod end-cap heights (cm)
8.731 16.723: Upper and tower fuel assembly end-fitting heights (cm)
7: Number of spacer grids (excluding the lower grid)
1 8.573 383.4J6 ¶15.698 : Spacer I, spcer height (cm), distance between top of spacer and bottom of active fuel (cm), Vo
2 5.08 321.493 125.758 : Spacer U, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
3 5.08 267.917 125.758 t Spacer t. spacer height (cm), distance between top of spacer and bottom of active fuel (em), Vol
4 5.08 214.338 125.758 t Spacer 4, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Vol
5 5.08 160.760 125.758 : Spacer , spacer height (cm), distance between top of spacer and bottom of active fuel Cc.). Vol
6 S.08 107.181 125.758 t Spacer I, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
7 5.08 53.605 125.753: Spacer I, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Votu
1 s Zirc-4 fuel rod cladding specification
1.5565 22 : Fuel rod upper plenum density (gfcc), f of isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595 *
24053.60c 0.6Z
24054 .60c .0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0 .608
26058.60c 0.083
28058.60c 2.566
28060D60c 1.015
28061.60c 0.045
Z8062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
28520 22 : Fuel rod lower plenum density (g/cc). I of Isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031 .50c 0.020
16032.5Z c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.6oc 0.204
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25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.2664 33 : Fuel assmbly L4iper end-fitting density Cl/cc), 4 of Isotopes
6000.50c 0.067
7014.5c 0.072
14000.50C 0.579
15031.5Sc 0.034
16032.50c O.OZ3
24050.60c 0.659
24052.60c 13.226
24053.60c 1.528
24054.60c 0.388
25055.50c 1.481
26054.60c 2.931
26056.60c 47.244
26057.60c 1.101
26058.60c 0.149
28058.60c 8.407
28060.60c 3.325
28061.60c 0.146
28062.60c 0.473
28064.60c 0.124
1001.50c 1.701
5010.50c 4.169E-05
5011.56c 1.904E 02
8016.5c 13.497
13027.50c 0.055
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.010
41093.50c 0.283
42000.50c 0.337
73181.50c 0.283 *
40000.60c 1.597
50000.35c 0.023
2.2463 33 : Fuel assembly lower end-fitting density Cg/cc). of isotopes
6000.5Cc 0.056
7014.50c 0.058
14000.Sc 0.476
t5031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.039
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.389
26056.60c 38.512
26057.60c 0.897
26058.60c 0.122
28058.60c 7.578
28060.60c 2.997
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.012
5010.50c 7.292E-03
5011.56c 3.331E-02
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8016.50c 23.905
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0,011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.55.
50000.3Sc 0.051
I z 21rc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 £ CT IR, OR. CT tap to lower pad tap, CT bot to lower pad bot
I Zlrc-4 CT material specification
0.56007 0.690965 393.065 3.175 : IT IR, OR, IT top to lower pad top, IT bot to lower pad bot
I : Zirc-4 IT material specification
16 : Number of NCNP axial active fuel nodes for essembly design 4 (Batch 11, 2.0 wt 104C)
1 17.7W00: Node nunber and height (cm)
2 20.0025 : ode number and height (cm)
3 20.0025 a Node number and height (cm)
* 20.0025 s Node nuber and height (em)
S 20.0025: Node nuber and height (cm)
6 20.0025: Node nrdber and height (cm)
7 20.0025 N Node nauEer and height (cm)
8 20.0025 N Node nurber and height (cm)
9 20.0025: Node fnuber and height (cm)
10 20.0025: Node nur er and height (cm)
11 20.0025: Node umber and height (cm)
12 20.0025 : Node nuaber and height (cm)
13 20.0025 : Node nurber and height (cm)
14 20.0025 : Node number and height (cm)
15 20.0025 : Node nurber and height (cm)
16 20.0025: Node number and height (cm)
17 20.0025: Node nurber and height (cm)
18 22.3520: Node rnmber and height (cm)
208 * Number of fuel rods In assembly
1.4427: Pin-pitch in asseurbly (cm)
463605.0: Initial mass of uranium in assenbly tg)
0.4699 0.47s7 0.5461 : Fuel pellet radius (cm). clad irner radius (cm). clad outer radius (cm)
19.161 11.033: Upper and lower fuel rod plenum heights (cm)
0.714 0.714: Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 Upper and lower fuel assenbly end-fitting heights (cm)
7: Nurber of spacer grids (excluding the lower grid)
1 8.S73 383.486 115.698 i spacer 6, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vo
2 5.08 321.493 12s.758 r Spacer 0, spacer height (cp). distance between tap of spacer aid bottom of active fuel (cm), Vol
3 5.08 267.917 125.758 : Spacer f, spacer height (cm). distance between tap of spacer and bottom of active fuel (cm), Vol
4 5.08 214.338 125.758: Spacer f, spacer height (cm), distance between top of scer and bottom of active fuel (cm), Vol
5 5.08 160.760 125.758 : Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
6 5.08 107.181 125.758 : spacer U, cpaer height (cm), distance between top of spacer and bottom of active fuel (cm). Vol
7 5.08 53.605 12S.756: Spacer U, spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Volu
1I: 2rc-4 fuel rod cladding specification
1.5565 22: Fuel rod upper plenun density (glcc), of isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26056.60c 0.083
28055.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.1"4
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28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
S0000.35c 0.824
2.6520 22: Fuel rod tower plenL density (g/cc). of isotopes
6000.50c 0.035
7014.50c 0.043

'14000.SOc 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.Z04
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
25061.60c 0.047
28062.60c 0.152
28064.60c 0.040
B016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.19 33 : Fuel asseftly uper end-fitting densIty ig/cc), of Isotopes
6000.50c 0.066
7014.50c 0.071
14000.50c 0.573
15031.50c 0.034
16032.50c 0.023
24050.60c 0.654
24052.60c 13.125
24053.60c 1.517
24054.60c 0.385
25055.50c 1.460
26054.60c 2.892
26056.60c 46.623
26057.60c 1.087
26058.60c 0.147
28058.60c 8.504
28060.60c 3.363
28061 .60c 0.148 *
28062.60c 0.478
28064.60c 0.125
1001.50c 1.763
5010.50c 4.322E-W0
5011.56c 1.974E-02
8016.50c 13.990
13027.50c 0.058
22000.50c 0.104
27059.50c 0.115
29063.60c 0.024
29065.60c 0.011
41093.50c 0.295
42000.50c 0.352
73181.50c 0.295
40000.60c 1.672
50000.35c 0.024
2.2463 33: Fuel assently lower end-fitting density (g/cc), I of Isotopes
6000.50c 0.056
7014.50c 0.058
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.039
24053.60c 1.276
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24054.60c 0.324
25055.50c 1.204
26054.60c 2.389
26056.60c 38.512
26057.60c 0.897
26058.60c O.122
28058.60c 7.578
28060.60c 2.997
2tO61060c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.012
5010.5c 7.292E-03
5011.56c 3.331E-02
8016.S0c 23.905
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
Z9065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.584
50000.35c 0.051
1 : Zirc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 s CT JR. OR* at top to lower pad top, CT bat to lower pad bat
1 : Zirc-4 CT material specification
0.56007 0.690965 393.065 3.175 a IT IR, OR, IT top to lower pad top, IT bot to lower pad bot
* Zirc-4 IT material specification
18: Nuber of mCNP axial active fuel nodes for asserbly design 5 (Batch 10, CRA)
1 17.7800: HNode number and height (cm)
2 20.0025 * Node nuiber and height (cm)
3 20.0025 SNode n* her and height (cm)
* 20.0025 aNode rvzaer and height (cm)
5 20.0025 lNode nurker and height (cm)
6 20.0025: :Node nuzber and height (cm)
7 20.0025 : Node nuaber and height (cm)
a 20.0025 : Node nwtmer and height (cm)
9 20.0025 s Node number and height (cm)
10 20.0025 :Node number and height (cm)
11 20.0025 : Node ruter and height (cm)
12 20.0025 Hode rnuer and height (cm)
13 20.0025 N ode number and height (cm)
14 20.00X: Nodenurber and height (cm)
15 20;0025 g Node number and height (cm)
16 20.0025: Node nurker and height (cm)
17 20.0025 :Node nurber and height (cm)
18 22.3520 Node number and height (cm)
208 : Number of fuel rods In assembly
1."272 . Pin-pitch in assembly (cm)
463630.0: Initial mass of uraniuw in assenbly (g)
0.468122 0.47879 0.5461 t Fuel pellet radius (cm). clad Iner radius (cm), clad outer radius (cm)
19.161 11.033 s Upper and lower fuel rod plenun heights (cm)
0.714 0.714 t Upper and lower fuel rod end-cap heights (cn)
8.731 16.723 : Upper and lower fuel asselbly end-fitting heights (cm)
7r Number of spacer grids (excluding the lower grid)
1 .S73 383.486 115.698a Spacer t, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vo
2 5.08 321.493 125.758 Spacer , spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Vol
3 5.0 267.917 125.758: Spacer t, spacer height (cm), distance between top of spacer and bottem of active fuel (cm), Vol
4 5.08 214.338 125.75S: Spacer 6, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
5 5.08 160.760 125.758 5 Spacer I, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
6 5.08 107.181 125.758 a Spacer 0, spacer height (cm), distance between top of spacer and bottom of active fuel Ccm), Vol
7 5.08 53.605 125.758 Spacer I, spacer height (cm), distance between top of spacer and bottem of active fuel (cm), Vrlu
1: Zirc-4 fuel rod cladding specification
1.5565 22 : Fuel rod upper plenum density (g/cc), # of isotopes
6000.5Wc 0.033
7014.50c 0.041
14000.50c 0.309
15031 .5c 0.019
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16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.035
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.3520 22 : Fuel re
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
2605t.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.2664 33 : Fuel as
6000.50c 0.067
7014.5Sc 0.072
14000.50c 0.579 '

15031.50c 0.034
16032.50c 0.023
24050.60c 0.659
24052.60c 13.226
24053.60c 1.528
24054.60c 0.388
25055.50c 1.481
26054.60c 2.931
26056.60c 47.244
26057.60c 1.101
26058.60c 0.149
28058.60c 8.407
25060.60c 3.325
28061.60c 0.146
28062.60c 0.473
28064.60c 0.124
1001.50c 1.701
5010.5c 4.169E-03
5011.56c 1.904E-02
C016.50c 13.497
13027.50c 0.055
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.010

id tow~er plenms density (Slee), U of Isotopes

I

suimbly ~q~per eM4-fitting density (glcc), I of Isotopes
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41093.50c 0.283
42000.50c 0.337
73181.50c 0.283
40000.60c 1.597
S0000.35c 0.023
2.2463 33 : Fuel assembly lower end-fitting density (tgJc), I of Isotopes
6000.50c 0.056
7014.50c 0.058
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.039
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.389
26056.60c 38.512
26057.60c 0.897
26058.60c 0.122
28058.60c 7.578
28060.60c 2.997
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.012
5010WS.c 7.292E-03
5011.56c 3.331E-02
8016.50c 23.905
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.584
50000.35c 0.051
1 : Zirc-4 spacer grid materIal specification
0.63246 0.67310 403.067 6.032 : CT Ii, OR. ST top to lower pad top, CT bot to tower pad bot
1 : ZIc-4 CT materill specification
0.56007 0.690965 393.065 3.175 : IT II. OR. IT top to tower pad top. IT bot to lower pad bot
I * ZIrc-4 IT nateriel specification
18 : Number of NCNP axial active fuel nodes for assembly design 6 (Batch 11, 1.40 wtZ 14C)
1 17.7800 : Node number and height (cm)
2 20.0025 : Node nuuber and height (cm)
3 20.0025 : Node number and height (cm)
4 20.0025 : Node number and height (cm)
5 20.0025 * Node number and height (cm)
6 20.0025 ; Node number and height (cm)
7 20.0025 : Node number and height (cm)
8 20.0025 : Node number and height (cm)
9 20.0025 : Node number and height (cm)
10 20.0025 : Node nunber and height (cm)
11 20.0025 : Node number and height (cm)
12 20.0025 : Node number and height (cm)
13 20.0025 : Node number and height (cm)
14 20.0025 : Node number and height (cm)
15 20.0025 : Node number and height (cm)
16 20.0025 : Node rnmber and height (cm)
17 20.0025 : Node number and height (cm)
18 22.3520: Node number and height (cm)
208 : Number of fuel rods In essawbly
1.44272 Pin-pitch In assembly (cm)
463605.0: InItial mass of uranium in assembly (g)
0.4699 0.47879 0.5461 s Fuel pellet radius (cm), clad inner radius (cm), clad outer radius (cm)
19.161 11.033 : Upper and lower fuel rod plenur heights (cm)
0.714 0.714 Upper and lower fuel red end-cap heights (cm)
8.731 16.723: Upper and tower fuel assenbly end-fitting heights (cm)
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7 : Nurber of spacer grids (excluding the lower grid)
1 5.573 383.4.6 115.698 Spacer *, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), V3
2 5.08 321.493 125.758 : Spacer t, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
3 5.08 267.917 125.758 S Spacer t, paer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
4 5.08 214.338 125.758 " Spacer I, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
5 5.Q8 160.760 125.758: Spacer t, spacer height (cm), distance between top of spacer and bottom of active fuel Cc.), Vol
6 5.08 107.181 125.758 Spacer *, spcer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
7 5.08 53.605 125.758 s Spacer #, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
1: Zirc-4 fuel red cladding specification
1.5565 22 : Fuel rod tiper plaenu density (g/cc). t of isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.5Cc 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.14
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod Lower plemun density (g/cc), f of Isotopes
6000.50c 0.035
7014.50c 0.043
14000.Sc 0.326
15031 .50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553 .
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1979 33: Fuel assembly ipper end-fitting density Cg/cc). o of Isotopes
6000.50c 0.066
7014.50c 0.071
14000.50c 0.573
15031.50c 0.034
16032.50c 0.023
24050.60c 0.654
24052.60c 13.125
24053.60c 1.517
24054.60c 0.385
25055.50c 1.460
26054.60c 2.892
26056.60c 46.623
26057.60c 1.087
26058.60c 0.147
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28058.60c 8.504
28060.60c 3.363
28061.60c 0.148
28062.60c 0.478
28064.6Cc 0.125
1001.50C I.763
5010.50C 4.322E-C3
S01t.56c 1.974E-02
8016.50c 13.990
13027.50c 0.053
22000.50c 0.104
27059.50c 0.115
29063.60c 0.024
29065.60c 0.011
41093.50c 0.295
42000.50c 0.352
73181.50c 0.295
40000.60c 1.672
50000.35c 0.024
2.2463 33 : Fuel assemly lower end-fitting density tglcc). U of isotopes
6000.50c 0.056
7014.50c O.058
14000.S0c 0.476
15031.5Cc 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.039
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.389
26056.60c 38.512
26057.60c 0.897
26058.60c 0.122
28058.60c 7.578
28060.60c 2.997
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.012
5010.s0c 7.292E-03
5011.56c 3.331E-02
8016.50c 23.905
13027.50c 0.056
22000.50c 0.100 '

27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.584
50000.35c 0.051
1 : Zirc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 s CT IR, OR, CT top to Lower pad top. CT bot to lower pad bot
1 a Zlrc-4 GT materals specification
0.56007 0.690965 193.065 3.175 : IT IR, OR, IT top to lower pad tep, IT tot to lover pad tot
I : Zrc-4 IT material specification
18 Nurber of HCNP axial active fuel nodes for asseubly design 7 tBatch 10, CRA)
1 17.7800 llode nurber and height (cm)
2 20.0025 NMode number and height (cm)
3 20.0025 llode number and height (cm)
4 20.0025 Node nuber and height (cm)
5 20.0025 Node number and height (cm)
6 20.0025 sNode rurber and height Cca)
7 20.0025 :Node ncaetr and height (cm)
A 20.0025 llode zrnber and height (cm)
9 20.0025 tMode nurber and height (cm)
10 20.0025 llode ranber and height (cm)
11 20.0025 llode nurber and height (cm)
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12 20.0025 : Node nuber and height (cm)
13 20.0025 :Node nurber and height (cm)
14 20.0025 Node number and height (cm)
15 20.0025 lNode number and height (rc)
16 20.0025 N Node number and height ecm)
17 20.0025: Node number and height (cm)
U8 22.3520 Node number and height (cm)
205 : Number of fuel rods in assembly
1.44272Z Fin-pitch In assembly (cm)
463630.0 nitial mass of uranium In assembly CS)
0.465122 0.47J79 0.5461 s Fuel pellet radius (cm). clad inner radius Ccm), clad outer radius Com)
19.161 11.033 s Upper and lover fuel red plenu heights (cm)
0.714 0.714 Upper and lower fuel rod end-cap heights (cm)
8.731 6.723 Upper and lower fuel assembly end-fittine heights (cm)-
7: Nurber of spacer grids (excluding the lower grid)
1 6.573 383.486 115.698 Spacer I. spacer height (cm), distance between top of spacer and bottom of active fuel (CM) Vo
2 5.08 321.493 125.M : acer f, acer height (cm), distance between top of spacer and bottom of active fuel cm). Vol
3 5.08 267.917 125.758 caer i, spacer height (cm), distance between top of spacer and bottom of active fuel Cc.), Vol
4 5.05 214.335 125.758 Saer I, spacer height (cm), distance between top of spacer and bottom of active fuel c.), Vol
5 5.08 160.760 125.758 Saer *, spacer height (cm), distance between top of spacer and bottom of active fuel (cm) Vot
6 5.08 107.181 125.758 s paer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
7 S.08 53.605 125.758 : Spacer #, spacer height (cm) distance between top of acar and bottom of active fuel Cm). Volu
1: Zirc-4 fuel red cladding specification
1.SS65 22 s Fuel rod W"per plenun density (glccj. o f isotopes
6000.50c 0.033
7014.50C 0.041
14000.50c 0.309
15031.Sc 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.6Cc 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
B016.50c 0.071
40000.60c 57.766 .
50000.35c 0.824
2.8520 22 : fuel rod lower plenun density Cg/cc), * of isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.5Cc 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.2664 33 s Fuel asserbly upper end-fitting density (glcc), t of isotopes



Auo 28 i8:04 1997 Fite K&Tle: IrIP30b.txt ABAODOOD-OO 717-0200-00OUS REV 00 ATTACIHENT IX - Page 25

6000.50c 0.067
7014.5Dc 0.072
14000.50c 0.579
15031.50c 0.034
16032.5Sc 0.023
24050.60c 0.659
24052.60c 13.226
24053.60c 1.528
24054.6Dc 0.388
25055.50c 1.481
26054.60c 2.931
26056.60c 47.24
26057.60c 1.101
26058.60c 0.149
28058.60c 8.407
28060.6Cc 3.325
28061.60c 0.146
28062.60c 0.473
28064.60c 0.124
1001.50c 1.701
5010.50c 4.169E-03
5011.56c 1.904E-02
8016.50c 13.497
13027.50c 0.055
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.010
41093.50c 0.283
42000.50c 0.337
73181.50c 0.283
40000.60c 1.597
50000.35c 0.023
2.2463 33: Fuel asswbtly tower srd-fitting density Cg9cc). of isotopes
6000.50c 0.056
7014.50c 0.058
14000.50c 0.476
15031.5c 0.028
16032.5Zc 0.019
24050.60c 0.550
24052.60c 11.039
24053.60c 1.276
24054.60c 0.324
25055.50c 1.20
26054.60c 2.389
26056.60c 3B.512
26057.60c 0.897
26058.60c 0.122
28058.60c 7.578
28060.60c 2.997
28061.60c 0.132
28062.60c 0.426
28064.60c 0.L11
1001.50c 3.012
5010.50c 7.292E-03
5011.56c 3.331E-02
8016.50c 23.905
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.584
50000.35c 0.051
I : ZVrc-4 spacer grid materfal specification
0.63246 0.67310 403.067 6.032 : Ctl I, OR, CT top to tower pad top, CT bot to lower pad bot
I: ZIrc-4 C? material specification
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0.56007 0.690965 393.065 3.175 : IT 1R1 OR, IT top to lower pad top, nT bat to lower pad bot
I s zirc-4 17 material specification
18 : Number of MCUP exial active fuel nodes for asembly design 6 (Batch 9, CRA)
1 17.7300 s Made number and height fen)
2 20.0025 : Node nurer and height (cm)
3 2D.0025 s Node nutber and height (cm)
4 20.0025 : Node number snd height (cm)
5 20.0025 : Node number and height (cm)
6 20.0025 : Node number and height Cem)
7 20.0025 Node nunber end height (cm)
E 20.0025 : Node number and height (cm)
9 20.0025 a node number and height (cm)
10 200025 : Node nunber and height (cm)
11 20.0025 : Node number and height (cm)
12 20.0025 : Node number and height (cm)
13 20.0025 : Node numter and height (cm)
14 20.0025 : Node number and height (cm)
15 20.0025 : Node number and height (cm)
16 20.0025: Node number and height Ccm)
17 20.0025 : Node number and height (cm)
1t 22.3520: Node number ard height (cm)
208 : Number of fuel rods in asserbly
1.44272 Pin-pitch In assembly (cm)
463630.0 a Initial mass of uranium in assenbly (g)
0.468122 0.47879 0.5461 : Fuel pellet radius (cm), ciad inner radius (cm), clad outer radius (cm)
19.161 11.033: Upper and lower fuel rod plenun heights (cm)
0.714 0.714 Upper and lower fuel rod end-cap heights tcc)
8.731 16.723: Upper and tower fuel assembly end-fitting heights Cc.)
7: Number of scer grids Coxcludxing the lower grid)
1 6.573 383.48 115.698 Spacer 6, spacer height (cm), distance between top of spacer nd bottom of active fuel (cm), Vo
2 5.08 321.493 125.758 Spacer if spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Vol
3 5.08 267.917 125.758 Spacer f, spacer heIght (c), distance between top of spacer and bottom of active fuel (cm), Vol
4 5.08 214.338 125.758: spacer f, spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Vol
5 5.08 160.760 125.758 Spacer spacer height (em), distAnce between top of spacer and bottom of active fuel (cm), Vol
6 5.08 107.18t 125.758a Spacer t spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
7 5.08 53.605 125.758 Spacer *. spacer height (cm), distance between top ef spacer and bottom of active fuel (cm), Yolu
1 s Zfrc-4 fuel rod cladding specification
1.5565 22 : Fuel rod upper plenum density (glcc), I of isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595 *
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.6Cc 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.1U
28064.60e 0.038
B016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22: Fuel rod lower plenrn density (gcc), o f isotopes
6000.Sc 0.03S
7014.50c 0.043
14000.5Cc 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
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25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.5Cc 0.068
40000.60c 55.509
50000.35c 0.792
3.2664 33: Fuel isseebly uper ed-fitting dewulty Cg/cc). f of isotopes
6000.50c 0.067
7014.50c 0.072
U000.50c 0.579
15031.50c 0.034
16032.Sc 0.023
24050.60c 0.659
24052.60c 13.226
24053.60c 1.528
24054.60c 0.388
25055.50c 1.481
26054.60c 2.931
26056.60c 47.244
26057.60c 1.101
26058.60c 0.149
28058.60c 8.407
28060.60c 3.325
28061.60c 0.146
25062.60c 0.473
28064.60c 0.124
1001.50c 1.701
5010.50c 4.169E-03
5011.56c 1.904E-02
C016.50c 13.497
13027.50c 0.055
22000.50c 0.100
27059.Sc 0.111
29063.60c 0.023
29065.60c 0.010
41093.50c 0.283
42000.50c 0.337
73181.50c 0.283 *
40000.60c 1.597
50000.35c 0.023
2.2463 33 : Fuel assembly lower end-fitting density (g/cc). U of isotopes
6000.50c 0.056
7014.50c 0.058
14000.50C 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.039
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.369
26056.60c 38.512
26057.60c 0.897
26058.60c 0.1Z2
28058.60c T.578
28060.6Cc 2.997
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
l01.5c 3.012
5010.5Cc 7.292E-03
5011.56c 3.331E-02
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8016.50c 23.905
13027.50c 0.056
22000.50c 0.100
27059.5Dc 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.256
42000.50c 0.340
73181.50c 0.256
40000.60c 3.584
50000.35c 0.051
I : Z2rc-4 spacer grid material specification
0.6324 0.67310 403.067 6.032 : CT 1R, OR, CT top to lower pad top, eT bet to tower pad bot
1 : Zirc-4 CT material specification
0.56007 0.690965 393.065 3.175: IT IR, OR, IT top to lower pad top, IT bot to lower pad bot
I: Z2rc-4 IT material specification
18 lNurber of NCNP axial active fuel nodes for asserbly design 9 (Batch 11 2.10 WtX 34C)
1 17.7800 : Node number and height (cm)
2 20.0025: Node number and hMight (cm)
3 20.0025: Node nwnber and height (cm)
4 20.0025 Node nrver and height (cm)
5 20.0025 : Node niuber and height (cm)
6 Z0.0025 : Node number and height (cm)
7 20.0025 :'Node nwmber and height (cm)
t 20.0025 : Node nuaber and height (cm)
9 20.0025 : Node nurber and height (cm)
10 20.0025 : Node nurber and height (cm)
11 20.0025 : lode number wnd height (cm)
12 20.0025 : Node nurber and hefght (cm)
13 20.0025 : lode number and height (cm)
14 20.0025 lode nurber and height (cm)
15 20.0025 : Node nunber and height (cm)
16 20.0025 : lode namber and height (cm)
17 20.0025 : lode number and height (cm)
18 ZZ.3520 : Node nuiber and height (cm)
208 : Nurber of fuel rods In asseobly
1.44272 Pin-pitch in assembly (cm)
463605.0: Initial mass of uranium in ssembly (g)
0.4699 0.47879 0.5461 s Fuel pellet radius (m), clad 1iner radius (cm), clad outer radius (cm)
19.161 11.033 : Upper and lower fuel rod plenun heights (co)
0.714 0.714 Upper and lower fuel rod end-cap heights (cm)
5.731 16.723 Upper and lower fuel assembly end-fitting heights Ccm)
7: lluber of spacer grids (excludfng the lower grid)
1 8.573 383.486 115.698 : Spacer C. spacer height (cm). distance between tap of spacer and bottom of active fuel (Cem), Vo
2 S.08 321.493 125.758: Spacer U, spacer height (Cm), distance between top of spacer and bottom of active fuel Cem), Vol
3 5.08 267.917 125.758 Spacer f. spacer height (cm). distance between tap of spacer and bottom of active fuel tce). Vol
4 5.08 214.338 125.758 : Spacer N. epacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vot
5 5.08 160.760 125a758: Spacer I, spacer height tcm), distance between top of spacer and bottom of active fuel (cm). Vol
6 5.08 107.181 125.758 4pacer , spacer helight (cm), distance between top of spacer aid bottom of active fuel ctm), Vol
7 5.08 53.605 125.758 : Spacer #, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
1: Zirc-4 fuel rod cladding specification
1.5565 22 : Fuel rod upper ptelan density (glcc), of isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031 .50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
2tO61 60c 0.045
28062.60c 0.144
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28064.60c 0.038
8016.50C 0.071
40000.60c 57.766
S0000.35c 0.824
2.8520 22: Fuel rod lower plenum density Ceglc), U of isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.5Dc 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28059.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.6Cc 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1979 33 : Fuel *ssembly upper end-fitting density (icc) U of Isotopes
6000.50c 0.066
7014.50c 0.071
14000.50c 0.573
15031.50c 0.034
16032.50c 0.023
24050.60c 0.654
24052.60c 13.125
24053.60c 1.517
24054.60c 0.385
25055.50c 1.460
26054.60c 2.892
26056.60c 46.623
26057.60c 1.087
26058.60c 0.147
28058.60c 8.504
28060.60c 3.363
28061.60c 0.148
28062.60c 0.478
zB064.60c 0.125
1001.50c 1.763
5010.50c 4.322E -03
5011.56c 1.974E-02
8016.50c 13.990
13027.50c 0.058
22000.50c 0.104
27059.50c 0.115
29063.60c 0.024
29065.6Cc 0.011
41093.50c 0.295
42000.50c 0.352
73181.5Cc 0.295
40000.60c 1.672
50000.35c 0.024
2.2463 33 Fuel assembly lower end-fitting density (g/e), 9 of isotopes
6000.5Cc 0.056
7014.50c 0.055
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.039
24053.60c 1.276
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24054.60c 0.324
25055.50c 1.204
26054.60c 2.389
26056.60c 38.512
26057.60c 0.897
26058.60c 0.122
Z80S8.60c 7.578
-28060.6C 2.997
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.012
5010.50c 7.292E-03
5011.56c 3.331E-02
8016.50c 23.905
13027.50c 0.056
22000.50c 0.100
Z7059.50c 0.11Z
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.584
50000.35c 0.051
1 : Zirc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 : CT IRN CR, CT top to lower pad top, cT bot to tower pad bot
I : Zirc-4 CT material specification
0.56007 0.690965 393.065 3.175 :T IT , OR. IT top to lower pad top, IT bot to tower pad bot
1 : Zirc-4 IT material specification
16 : Nuaber of NCNP axial active fuel nodes for assembty design 10 (Batch 11, Empty)
1 17.7800 :Node nurber and height (cm)
2 20.0025 : Node nauwber and height (cm)
3 20.0025 : Node number and height (cm)
4 20.0025 :Node rnuber and height (cm)
5 20.0025 : Node number and height (cm)
6 20.0025 Node nurber and height (cm)
7 20.0025 N Node nurnber aid height (cm)
8 20.0025 N Node rautber and height (cm)
9 20.0025 Node reutier and height (cm)
10 20.0025 :ode nutiber and height (cm)
11 20.0025 : lode runber and height (cm)
12 20.0025 N Node nuaber ard height (cm)
13 20.0025 : Node nuttSer and height (cm)
14 20.0025 :Node w'iber and height (cm)
15 20.0025 : Node number nd height (cm)
16 20.0025 : Node number and height (cm)
17 20.0025 :Node number and height (cm)
16 22.3520 : Node number and height (cm)
208 : Number of fuel rods In asseebty
1.44272 Pin-pitch in assembly (cm)
463605.0: Initial mass of uranium In asseably (g)
0.4699 0.47879 0.5461: Fuel pellet radius (cm), clad Inner radius (cm). clad outer radius (cm)
19.161 11.033: t pper and lower fuel rod plemrm heights (cm)
0.714 0.714 : Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 Upper arnd lower fuel assembly end-fitting heights (cm)
7: Nutber of spacer grids (excluding the lower grid)
1 8.573 38346 115.698 Spacer 9f spacer height (cm), distance between top of spacer snd bottom of active fuel (cm), Ve
2 5.08 321.493 12575S : Spacer N. spacer height (cm), distance between top of pcer and bottom of active fuel (cm). Vol
3 5.08 267.917 125.758 t Spacer , spacer height (cm), distance between top of spacer aind bottom of active fuel (cm), vol
4 5.08 214.338 125.75S : Spacer f, sparer height '(cm), distance between top of spacer ard bottom of active fuel (cm), Vol
5 5.08 160.760 125.758 apacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), vol
6 5.08 107.181 125.75S: Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Vol
7 5.08 53.605 125.758 Spacer #, spacer height Ccm), distance between top of spacer and bottom of active fuel (cm), Volu
I: Zlrc-4 fuel rod cladding specification
1.5565 22 : fuel rod ipper pleinu density (g/cc), I of isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
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16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
2605B.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel red loNer ptemim density Cg/cc), o of isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.Sc 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
B016.50c 0.068
40000.60c 55.509
SOCOO.35c 0.792
3.1059 33 : Fuel assembly iper end-fitting density (9/cc), t of isotopes
6000.50c 0.065
7014.50c 0.070
14000.50c 0.566 *
15031.SOc 0.033
16032.50c 0.023
24050.60c 0.648
24052.60c 12.999
24053.60c 1.502
24054.60c 0.381
25055.50c 1.443
26054.60c 2.858
26056.60c 46.072
26057.60c 1.074
26058.60c 0.146
28058.60c 8.485
28060.60c 3.355
28061.60c 0.148
28062.60c 0.477
28064.60c 0.125
1001.50c 1.850
5010.5Cc 4.532E-03
5011.56c 2.070E-02
8016.50c 14.686
13027.50c 0.058
22000.50c 0.105
27059.50c 0.116
29063,60c 0.024
29065.60c 0.011
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41093.50c 0.298
42000.50c 0.355
73181.50c 0.298
40000.6Cc 1.680
S0000.35c 0.024
2.246 33 : fuel assewbly leoer tefitting density (/cc), of Isotopes
6000.50c 0.056
7014.50c 0.058
t4000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.039
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.389
26056.60c 38.512
26057.60c 0.897
26058.60c 0.122
28058.60c 7.578
28060.60c 2.97
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.5c 3.012
5010.50c 7.292E-03
5011.56c 3.331E-02
8016.50c 23.905
13027.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.Sc 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.584
SO00.35c 0.051
i : Zirc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 : CT It, OR, c1 top to Lower pad top, cT bot to lower pad bat
1 : ZIrc-4 GT material specification
0.56007 0.690965 393.065 3.175 : IT IR, OR, IT top to Lower pad top, IT bot to lower pad bot
1 Zirc-4 IT mterial specification
18: rNmwber of NWcP axial ctive fuel nodes for assembly design 11 (latch 10, Epty)
1 17.7800 : Node number and height (cm)
2 20.0025 : Node urdr and heiSht (cm)
3 20.0025 : Node numter and height (cm)
4 20.0025: Node numer and height (cm)
5 20.0025: Node nerder and height (cm)
6 20.0025: Node nur er and height (cm)
7 20.0025: Node'number and height (cm)
6 20.0025 Node number and height (cm)
9 20.0025 : Node nuLber and height (cm)
10 20.0025: Node nwber and height (cc)
11 20.0025 : Node number and height (cm)
12 20.0025 : Node nizber and height (cm)
13 20.0025: Node nruber and height (cm)
14 20.0025 : lode ntuber and height (cm)
15 20.0025: Node runber and height (cm)
16 20.0025 : lode number and height (cm)
17 20.0025 : lode nurber and height (cm)
18 22.3520 : Node number and height (cm)
208 : lusber of fuel rods in assemtly
1.442R: Pln-pitch In assemtly (cm)
463630.0 : Initial mass of uranium in assebly cg)
0.468122 0.47B79 0.5461 s Fuel pellet radius (cm), clad 1iner radius (cm), clad outer radius (cm)
19.161 11.033 : Upper and lower fuel rod plenum heights (cm)
0.714 0.714 Upper and lower fuet rod end-cap heights (cm)
8.731 16.723: Upper and lower fuel assembly end-fitting heights (cm)
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7: Number of spacer grids (excludin the tower grid)
1 8.573 383.486 115.698: Spacer *, spacer height (cm). distance between top of spacer nd bottom of active fuet (cm) Ve
2 5.08 321.493 125.758 spacer , spacer height (cm), distance between top of spacer and botton of active fuel (cm), Vol
3 5.08 267.917 125.758 spacer #, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
4 5.08 214.338 l25 758 spacer t. spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Vol
5 5.08 160.760 125.758 s 4pacer U. spacer height NW), distance between top of spacer and bottom of active fuel (cm), Val
6 508 107.181 125.758 spacer t, spacer height (cm), distance between top of spacer and bottom of acthve fuel (cm), Vol
7 5.08 S3.605 125.758 s 9pacer t, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
I s Zirc-4 fuel rod cladding specification
1.5565 22 s Fuel red tiper plenum density (lcc). U of isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.60
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.14'
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod lower plenum density (g/cc), 6 of isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.02D
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1059 33: Fuel asseetly upper end ffttfng density (g/cc), U of isotopes
6000.Sc 0.065
7014.50c 0.070
14000.Sc 0.566
15031.50c 0.033
16032.50c 0.023
24050.60c 0.648
24052.60c 12.999
24053.60c 1.502
24054.60c 0.381
25055.50c 1.443
26054.60c 2.858
26056.60c 46.072
26057.60c 1.074
26058.60c 0.146
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28058.60c 8.485
28060.60c 3.355
28061.60c 0.148
28062.60c 0.477
28064.60c 0.125
1001.50C 1.850
5010.50c 4.532E403
5011.56c Z.070E-02
8016.50c 14.686
13027.50c 0.058
22000.50c 0.105
27059.50c 0.116
29063.60c 0.024
29065.60c 0.011
41093.50c 0.298
42000.50c 0.355
73181.50c 0.298
40000.60c 1.680
50000.35c 0.024
2.2463 33 : Fuel assembly lower end-fitting density (glcc), i of isotopes
6000.50c 0.056
7014.50c 0.058
1400D.50c 0.476
15031.50c 0.028
16032.50c 0.019
Z4050.60c 0.550
24052.60c 11.039
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60c 2.389
26056.60c 38.512
26057.60c 0.897
26058.60c 0.122
28058.60c 7.578
28060.60c 2.997
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.012
5010.50c 7.292E-03
5011.56c 3.331E-02
8016.50c 23.905
13027.50c 0.056
22000.50c 0.100 L

27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.584
50000.35c 0.051
1 : Zirc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 : CT IR, OR, CT top to Lower pad top, CT bot to lower pad bot
1 : Zirc-4 CT material specification
0.56007 0.690965 393.065 3.175 : IT IR, OR, IT top to Lowier pad top. IT bat to lower pad bot
I Zlre-4 IT material specification
18: Wimber of iCIP axisl active fuel nodes for assenbly design 12 (Batch 10, APSR)
1 17.7800: lode rumber and height (cm)
2 20.0025: lode runber and height (c.)
3 20.0025: Nde nazrer and height (cm)
4 20.0025 ode nurer and height (cm)
5 20.0025: laode rnuber and height (c.)
6 20.0025 Nlde number and height (cm)
7 20.0025 lode mndber and hefght (cm)
6 20.0025: lade muer and height (cm)
9 20.0025 N aode rnuber and height (cm)
10 20.0025 Node number and height (cm)
11 20.0025 :Nde nurer and height (m)
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12 20.0025 iNode numter and height (cm)
13 20.0025 : Node number and height (cm)
14 20.0W25 lNode mber and height (cm)
15 20.WZ5 sNode maber and height (cm)
16 20.0025 Node nujber and height (cm)
17 2D.W025; Node nuyber and helght CM)
18 22.3520 lNode nuber ad height (em)
08: Number of fuel rods In assembly

1.44272: Pln-pitch In assembly (cm)
43630.0: Initial mass of uranium In asseobly Cg)
0.468122 0.47879 0.5461 : Fuel pellet radius (cm), clad Snner radius (cm). clod outer radius (cm)
19.161 11.033 : Upper and lower fuel rod plenum helghts (cm)
0.714 0.714 Upper and lower fuel rod end-cop heights (cm)
8.73t 16.M2 Upper and lower fuel assemrbly end-fitting heights (em)
7: Number of spacer grids (excluding the lower grid)
1 6.573 383.486 115.698 Spacer #, spacer height (cm), distance between top of spacer and bottem of active fuel (cm), vo
2 5.08 321.493 125.758 : Spacer f. spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Vol
3 5.08 267.917 125.758 : Spacer I. spacer height Cm). distance between top of spacer and bottom of active fuel (cm), Vol
4 5.08 214.338 125.758 : Spacer U, spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Vot
5 5.08 160.760 125.758 : Spacer f, spacer height (cm), distance between top of spacer and bottom of active-fuel (cm), Vot
6 5.08 107.181 125.758 : Spacer , spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
7 5.08 53.605 125.758 : Spacer I. spacer height (cm). distance between top of spacer and bottam of active fuel (cm), Volu
1 : Zirc-4 fuel rod cladding specification
1.5565 22 : Fuel rod upper pleran density (g9cc), o f isotopes
6000.5Sc 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
B016.50c 0.071
40000.60c 57.766 .
50000.35c O.824
2.8520 22 : Fuel rod lower plenum density Cgfcc), I of Isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031 .50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c C.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.2514 33 : Fuel assembly upper end-fitting density tg/cc), of isotopes
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6000.50c 0.066
7014.50c 0.072
14000.50c 0.578
15031 .50c 0.034
16032.50c 0.023
24050.60c 0.658
24052.60c 13.205
24053.60c 1.526
24054.60c 0.387
25055.50c 1.477
26054.60c 2.924
26056.60c 47.140
26057.60c 1.099
26058.60c 0.149
2a058.60c 8.414
28060.60c 3.327
28061.60c 0.146
28062.60c 0.473
28064.60c 0.124
1001.50c 1.714
5010.50c 4.201E-03
5011.56c 1.919E.02
E016.50c 13.603
13027.50c 0.056
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.010
41093.50c 0.285
42000.50c 0.339
73181.tSc 0.285
40000.60c 1.604
50000.35c 0.023
2.2463 33 : Fuel assenbly lower end-fitting density (9lcc), U of Isotopes
6000.50c 0.056
7014.50c 0.058
14000.50c 0.476
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.039
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
260S4.60c 2.389 *
26056.60c 38.512
26057.6Cc 0.897
26058.60c 0.122
28058.60c 7.578
28060.60c 2.997
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.012
5010.50c 7.292E-03
5011.56c 3.331E-02
8016.50c 23.905
13O27.50c 0.056
22000.50c 0.100
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.584
50000.35c 0.051
1 s 2Irc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 : CT lRi OR, CT top to lower pad top. GT bot to lower pad bot
1 : Zlrc-4 CT materiel specification
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0.56007 0.690965 393.065 3.175 : IT It, OR, IT top to lower pad top, IT bot to tlwer pad bat
I : ZIrc-4 1T raterial specification
18 : Muber of KCEP axisl active fuel nodes for assembly design 13 (latch 11. 0.50 wtX 4C)
1 17.7800 : ode nunber and height (cm)
2 20.05 : Mode number and height (cm)
3 20.0025 : Node rumber and height (cm)
4 20.0025 : Mode nurber and height (cm)
5 20.0025 : Mode mnuter and height (cm)
6 20.0025 : Node number and height (cm)
7 20.0025 : Node number aWd height (an)
6 20.0025 i Node iumber and height (cm)
9 20.0025 : Mode number and height (an)
10 20.0025 : Node rnuber and height (cm)
11 20.0025 : Wde rauber and height (cm)
12 20.0025 : Mode nurter and height (cn)
13 20.0025 : ode number and height (cm)
14 20.0025 : Mode number and height (cm)
15 .0025 : Node number and height (cm)
16 20.0025 : Node number and height (ca)
17 20.0025 : Mode nurber and height Cam)
18 22.3520 : Node number and height (ca)
208 : Number of fuel rods In asseebly
1.44272: Pin-pitch in assegrbty (ac)
463605.0 : Initial mass of uranium In assembly Ci)
O.W99 0.47879 0.5461 s Fuel pellet radius (ca), clad linner radius (cn), clad outer radius (cm)
19.161 11.033 : Upper and ltoer fuel rod plenum heights (cm)
0.714 0.714 Lipper and lower fuel rod grd-cap heights (cm)
8.731 16.723: Upper and lover fuel assembly end-fitting heights (cm)
7: llusber of spacer grids (excluding the lower grid)
1 8.573 383.486 115.698 s Spacer S, spacer height (cm), distance between top of spacer and bottom of active fuel (mn), Vo
2 5.08 321.493 125.758: Spacer i, spacer height (ca), distance between top of spacer and bottom of active fuel (cm), Vol
3 5.08 267.917 125.758: Spacer U, apacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
4 5.08 214.338 125.758: Spacer *, spacer height (Cc), distance between top of spacer and bottom of active fuel (an), Vol
5 5.08 160.760 125.758: Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
6 5.08 107.181 125.758 acer f, spacer height (am), distance between top of spacer and bottom of active fuel (ca), Vol
7 5.08 53.605 125.758: spacer 4, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Volu
I : 2irc-4 fuel rod cledding specification
1.5565 22 : Fuel rod upper plenin density (g/cc), 5 of Isotopes
6000.Sc 0.033
7014.Sc 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595 *
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26055.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28D64.60c 0.038
B016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.t520 22 : Fuel rod ltoer plenum density (glcc), it of Isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
Z4053.60c 0.804
24054.60c 0.204
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25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1979 33 : Fuel asseubly upper end-fitting density ucbe), I of Isotopes
6000.50c 0.066
7014.5Cc 0.071
14000.5Cc 0.573
15031.50c 0.034
16032.50c 0.023
24050.60c 0.654
24052.60c 13.125
24053.60c 1.517
24054.60c 0.385
25055.50c 1.460
26054.60c 2.892
26056.60c 46.623
26057.60c 1.087
26058.60c 0.147
28058.60c 8.504
28060.60c 3.363
28061.60c 0.148
28062.60c 0.478
28064.60c 0.125
1001.50c 1.763
5010.50c 4.322E-03
5011.56c 1.974E-02
8016.50c 13.990
13027.50c 0.058
22000.Sc 0.104
27059.50c 0.115
29063.60c 0.024
29065.60c 0.011
41093.50c 0.295
42000.50c 0.352
73181.50c 0.295 *

40000.60c 1.672
50000.35c 0.024
2.2463 33 Fuel asseotly lower end-fitting density Co/ec). # of isotopes
6000.50c 0.056
7014.5Cc 0.058
14000.50c 0.476
15031.50c 0.02S
16032.50c 0.019
24050.60c 0.550
24052.60c 11.039
24053.60c 1.276
24054.60c 0.324
25055.50c 1.204
26054.60C 2.389
26056.60c 38.512
26057.60c 0.897
26058.60c 0.122
28058.60c 7.578
28060.60c 2.997
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.012
5010.50c 7.292E-03
5011.56e 3.331E-02
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8W16.5Dc 23.905
13027.50c 0.056
22000.50c 0.100
27659.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.584
50000.35c 0.051
1 : Zirc-4 spacer grid material specification
0.6324 0.67310 403.067 6.032 s CT It, OR, CT top to lower pad top, CT bot to lower pad bot
1 : 2irc-4 CT material specification
0.56007 0.690965 393.065 3.175 : IT 1N OR, IT top to lower pad top, IT bat to lower pad bot
1 : Zirc-4 IT material specification
18 : Number of KCNP exisl active fuel nodes for assembly design 14 (Batch 9. CRA)
1 17.7800 : Node nrmzer and height (cm)
2 20.0025: Node nwber ard height (cm)
3 20.0025: Node numer and height Ccm)
4 20.OZ5: Node rwter and height Cca)
5 20.0025: Node inuber and height Ccm)
6 20.0025 : Node number and height (cm)
7 Z0.0025: aNode rmier and height (cm)
8 20.0025 Node number and height (cm)
9 20.0025 lNode numaer and height (cm)
10 ZO.25: Node nusber and height (cm)
11 20.0025: Node number uad height Ccm)
12 20.0025 lNode number and height (cm)
13 20.0025 Node nutber and height (cm)
14 20.0025: Node minter and height (cm)
15 2.0025 tNode nnmber and height (cm)
16 20.0025: Node numner nd height (cm)
17 20.00Z2 l Node numter and height (cm)
18 22.3520 lNode nurber and height (cm)
208: Number of fuel rods in assembly
1.44272 Pin-pitch in assembly (cm)
463630.0 s Initial mass of uranium In assembly (g)
0.468122 0.47879 0.5461: Fuel pellet radius (cm). clad lnrer radius (cm), clad outer radius (cm)
19.161 11.033 : Upper and lower fuel rod plen heights (cm)
0.714 0.714 Upper and lower fuel rod end-cap heights cem)
8.731 16.723 Upper and lower fuel assembly end-fitting heights (cm)
7: Numbter of spacer grids Cex:ludira the lower grid)
1 8.573 383.486 115.698: Spa cer #. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vo
2 5.08 321.493 12S.758: Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
3 5.08 267.917 125.7h8 Spacer spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
4 5.08 214.338 125.78 Spacer f spacer height (cm). distance between top of spacer and bottom of active fuel (C). Vol
5 5.08 160.760 125.758 s Spacer f spacer height (cm). distance between top of spacer and bottom of active fuel (cm). Vol
6 5.08 107.181 125.758 Spacer s spacer height (cm). distance between top of spacer and bottom of active fuel (cm). Vol
7 5.08 53.605 125.758 a Spacer if, pacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
1: Zire-4 fuel rod cladding specification
1.5565 22 : Fuel rod upper plenus density (#/cc), I of isotopes
6000.5c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
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2B064.60c 0.038
8016.50C 0.071
40000.60c 57.766
50000.35c 0.U24
2.8520 22 : Fuel rod tower plermn density (/cc), I of isotopes
6000.S0c 0.035
7C14.SOc 0.043
14000.SOc 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.6Dc 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.2664 33 : Fuel assebly upper end-fitting density (g/cc). t of Isotopes
6000.50c 0.067
7014.50c 0.072
14000.50c 0.579
15031.50c 0.034
16032.50c 0.023
24050.60c 0.659
24052.6Dc 13.226
24053.60c 1.528
24054.60c 0.388
25055.50C 1.481
26054.60c 2.931
26056.60c 47.244
26057.60c 1.101
26058.60c 0.149
28058.60c 8.407
28060.6Cc 3.325
28061.60c 0.146 *
28062.6Cc 0.473
28064.60c 0.124
1001.50c 1.701
5010.50c 4.169E-03
5011.56c 1.904E-02
8016.50c 13.497
13027.50c 0.055
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.010
41093.50c 0.283
42000.50c 0.337
73181.50c 0.283
40000.60c 1.597
S0000.35c 0.023
2.2463 33: Fuel assembly I wer end-fitting density (g/cc), o f Isotopes
6000.50c 0.056
7014.5Cc 0.058
14000.5Sc 0.476
15031.5Cc 0.028
16032.5c 0.019
24050.60c 0.550
24052.60c 11.039
24053.60c 1.276
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24054.60c 0.324
25055.50c 1.204
26054.60c 2.389
26056.60c 38.512
26057.60c 0.897
26058.60c 0.122
280z8.60c 7.578
28060.60c 2.997
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.012
5010.SOc 7.292E-03
5011.56c 3.331E-02
8016.50c 23.905
13027.50c 0.056
22000.50c O.1W0
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.584
50000.35c 0.01
1I: 2rc*4 spacer grid material specification
0.63246 0.67310 403.067 6.032 : CT TR, OR, 6C top to lower pad top, CT bot to lower pad bat
1 : Zirc-4 CT materiel apecification
0.56007 0.690965 393.065 3.175 s IT 1R. OR, IT top to lower pad top. IT bot to lower pad bol
I : Zlrc-4 IT material specification
4 : utnber of different OPRA banks
05 * IPRA bank identifier
17 N umrber of EPRA exisl nodes
1 17.7800: Node nurber and height (cn)
2 20.0025 : Node number and height (cm)
3 20.0025 Node nurber and height (cm)
4 20.0025: Node nuter aod height (cm)
5 20.0025: Node nuer aid height (cm)
6 20.0025 s Node nutber and height (cm)
7 20.0025: Node nurber and height (cm)
8 20.0025 : Node nrmter and height (cm)
9 20.0025 : Node nirwer and height (cm)
10 20.0025: Node number and height (cm)
11 20.0025: Node nuw er and height (cm)
12 20.0025: Node 'mber and height (cm)
13 20.0025: Mode nurber and height (on)
14 Z0.0025: lode ntuber and height (cm)
15 20.0025: Node nurber and height (cm)
16 20.0025: Node rumber and height (cm)
17 20.0025: Node wuaber and height (cm)
39.075: Ost. between top of lower pad and bottom of bottom BP node (cm)
Y : Flag for non-absorbing BP nodes
01 Y: Mode I. Flag for norrabsorbing BP material
02 N: Node I, Flag for non-absorbing BP material
03 N1: Node i, Flag for non-absorbing BP materalt
04 N: ode f. Flag for non-absorbing BP material
05 N Node. if Flag for non-absorbing UP material
06 N Node 1, Flag for non-absorbing BP material
07 N: Node U Flag for non-absorbing BP materale
08 N Node #, Flag for non-absorbing BP material
09N : Node if, lag for non-absorbing BP material
10 N: Node t Flag for non-absorbing BP material
11 N : Node U Flag for non-absorbing BP mtteralt
12 N1: Node U Flag for non-absorbing BP material
13 N1: ode U Flag for non-absorbing UP material
14 N : Node U, Flag for non-absorbing BP material
15 N1: Node #, Flag for non-absorbing BP material
16 N Node F, Flag for non-absorbing UP material
17 N1: Node U, Flag for non-abserbing UP material
0.4318 0.4572 0.5461 : UP absorber radius (cm), UPR IT (cm), $PR OR (cm)

t
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49.825 1.914 : 8PR upper pleru height (cm), OPR lower pLemn height (cm)
I : OPR absorber material specifieatian (Al203-04C0
3.7 0.500 i uP density (Stec), 84C wtl in BP
I i Non-absorbing BP material Specificatien (Al203)
3.7 : Non-absorbing BP density (glec)
1 : ZIrc-4 UPR clad material specification
1.9030 22: BPI upper pirnum density (glce), o f Isotopes
'6000.50c 0.069
7014.50c 0.087
14000.50c 0.651
15031.50c 0.039
16032.5c 0.026
24050.60C 0.689
24052.60c 13.809
24053.60c 1.596
24054.60c 0.405
25055.50c 1.735
26054.60c 3.400
26056.60c 54.820
26057.60c 1.278
26058.60c 0.173
28058.60c 5.409
28060.60c 2.139
28061.60c 0.094
25062.60c 0.304
28064.60c 0.080
8016.5Cc 0.016
40000.60c 12.996
50000.35c 0.185
6.56 11 : BPR lower plenum density Co/cc), o f isotopes
24050.60c 0.004
24052.60c 0.054
24053.60c 0.010
24054.60c 0.002
26054.60c 0.011
26056.60c 0.184
26057.60c 0.004
26058.60c 0.001
8016.50c 0.120
40000.60c 98.180
50000.35c 1.400
06 : 8PRA barnk Identifier
17 : Number of 8PRA axial nodes
1 17.800: lNode nuber and height (cm)
2 20.0025 : Nodevnurber and height (cm)
3 20.0025 : Node neaber and height (cm)
4 ZO.0025 N Node neater and height (em)
5 20.0025 : Node nduter and height (cm)
6 20.0025 : Node number and height (cm)
7 20.0025: Node neaber and height (em)
8 20.0025 : Node nueber and height (cm)
9 20.0025 : Node rurber and height (cm)
10 20.0025 : Node nurter and height (cm)
11 20.0025 : Node nditer and height (cm)
12 20.0025 : Node nmtber and height (cm)
13 20.0025 : Node ntnber and height (cm)
14 20.0025 : Node number and height (cm)
15 20.0025 : Node nutber and height tem)
16 ZO.OZ5: Node nudter and height (em)
17 20.0025: Node nurber and height (cm)
39.075 : Dlst. between top of louer pad and bottom of bottom UP node (cm)
Y : Flag for non-absorbing UP nodes
01 Y lNode N, Flag for non-absorbing BP material
02 N: lNode 5. Flag for non-absorbing BP material
03 N : Node 4. Flag for non-absorbing BP material
04 It: Node #. Flag for non-absorbing BP material
05 1: lNode 5, Flag for non-absorbing BP material
06 N: lNode 5, Flag for non-absorbing UP material
07 N: lNode 5, Flag for non-absorbing BP material
08 N1: Node 6, Flag for non-absorbing UP material
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09 It Node f, Flag for non-absorbing BP material
10 U s Node f, Flag for non-absorbing BP material
11 1: Node f, Flag for non-absorbing BP material
12 t s Node f, Flag for non-absorbing BP material
13 K : Node f, Flag for non-absorbing BP material
14N: Node f, Flag for non-absorbing BP material
15 N s Node f, Flag for non-absorbing BP material
16 R.: Node f, Flag for non-absorbing BP material
17 N INode f, Flag for non-absorbing 0P material
0.4318 0.4572 0.5461 s BP absorber radius (cm), 8P IR (cm), IPR OR tcm)
49.825 1.914 s BPR ugper pleui height Cem). UPR tower plenum height (cm)
I : RP2 absorber material swecification CA1203-B4t)
3.7 1.40t0 SP density (g/cc). *4C wtX In UP
1 : Non-absorbing UP material specification (A1203)
3.7 : Non-absorbing BP density (glcc)
I: Zirc-4 RPR clad material specification
1.9030 22 : UPR ipper plemxa density (9/cc), t of isotopes
6000.50c 0.069
7014.50c 0.087
14000.50c 0.651
15031.50c 0.039
16032.50c 0.026
24050.60c 0.689
24052.60C 13.809
24053.60c 1.596
24054.60c 0.405
25055.50c 1.735
26054.60c 3.400
26056.60c 54.820
26057.60c 1.278
26058.60c 0.173
28058.60c 5.409
28060.60c 2.139
28061.60c 0.094
28062.60c 0.304
28064.60c 0.080
8016.50c 0.016
40000.60c 12.996
50000.35c 0.185
6.56 11 mBPR lower plenurm density (g1cc). f of Isotopes
24050.60c 0.004
24052.60c 0.084
24053.60c 0.010
24054.60c 0.002
26054.60c 0.011 *
26056.60c 0.184
26057.60c 0.004
26058.60c 0.001
8016.50c 0.120
40000.60c 98.180
50000.35c 1.400
07 s SPRA bank Identifier
17 s Nllber of SPURA xils nodes
1 17.7300 N Node nmrber and height (cm)
2 20.0025 Node number and height (cm)
3 20.0025 aNode number and height Cca)'
4 20.0025 t Node numrber and height (cm)
S 20.0025 s Node rnmber and height Ccm)
6 20.0025 r Node nurber and height (cmt)
7 20.0025 Node nuber and height (cm)
a 20.0025: Node nurber and height (cm)
9 20.0025 Node number and height (cm)
10 20.0025 Node nurber and height Ccm)
11 20.0025: Node nuiber end height Ccm)
12 20.0025: Node nurber and height (cm)
13 20.0025 tNode nurber and height (cm)
14 20.0025 Node rurber snd height (cm)
1S 20.0025 Nzode nurber and height (cm)
16 Z0;0025 lNode nurber ard height (cm)
17 20.0025 tNode number and height (cm)
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39.075 : Dist. between top of lower pad and bottom of bottom UP node (cm)
Y : Flag for non-absorbing BP nodes
01 Y: Node 9, Flag for non-absorbing UP material
02 N : Node i, Flag for non-absorbing UP material
03 N : Node f, Flag for non-absorbing BP material
04 N s Node f. Flag for non-absorbing BP material
05 N s Node I, Flag for non-absorbing UP material
06 N : Node U. Flag for non-absorbing BP material
07 N : Node f. Flog for non-absorbing UP material
08 N a Node f. Flag for non-absorbing UP material
09 N : Node f, Flog for non-absorbing UP material
10 N : Node U, Flag for non-absorbing UP material
11 N : Node U, Flog for non-absorbing BP material
12 N : Node U. Flag for non-absorbing BP material
13 N : Node t, Flag for non-absorbing BP material
14 N : Node f, Flag for non-absorbing RP material
15 N1: Node f, Flog for non-absorbing UP materalo
16 N : Node f, Flag for non-absorbing SP material
17 N : Node f, Flog for non-absorbing UP material
0.4318 0.4572 0.461 2 P absorber radius (cm), EPR IR (cm), SPA OR (cnm)
49.825 1.914 a BPI upper plemn height (cmc) JPR lower plen height (cm)
1 : EPR absorber material specification tAt203-14C)
3.7 2.000 : BP density Ct/cc). 54C utX in BP
1 : Non-obsorbing UP material specification CR1203)
3.7 s Non-absorbing UP density (g/cc)
1: Zirc-4 BPR clad material specification
1.9030 22 a BPR upper plenum density C9/cc), f of isotopes
6000.50c 0.069
T014.50c 0.0B7
14000.50c 0.651
15031.50c 0.039
16032.50c 0.026
24050.60c 0.689
24052.60c 13.809
24053.60c 1.596
24054.60c 0.405
25055.50c 1.735
26054.60c 3.400
26056.60c 54.820
26057.60c 1.278
26058.60c 0.173
28058.60c 5.409
28060.60c 2.139
28061 .60c 0.094
28062.60c 0.304 *
28064.60c 0.e80
8016.50c 0.016
40000.60c 12.996
50000.35c 0.185
6.56 11 : SPA lower plerun density Cu/cc), 4 of Isotopes
24050.60c 0.004
24052.60c 0.084
24053.60c 0.010
24054.60c 0.002
26054.60c 0.011
26056.60c 0.184
26057.60c 0.004
26058.60c 0.001
8016.50c 0.120
40000.60c 98.180
50000.35c 1.400
08 s BPRA bank identifier
17 s Number of SPRA axial nodes
I 17.7J00 : Node numer and height Ccc)
2 20.0025 s Node niarer and height Con)
3 20.0025 : Node nuaber and height c.)
4 20.0025 lNode nmiber ard height (cm)
5 20.0025 :Node nuiber and height Can)
6 20.0025 Node nmimer and height cgra)
7 20.0025 : Node ruiber and height (c)
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6 20.l025 : lode nutber and height (cm)
9 20.0025: lode number and hepght (cm)
10.Z0.0025 : ode r r and height (cm)
11 20.0025 : Node nur r ard height (em)
12 20.0025 : Node number and height (cm)
13 20.0025 : Node number ard height (cm)
14 20.0025 : Node er and height (cm)
15 20.0025 :Node r r and height (cm)
16 20.002 : Node nurber and height (cm)
17 20.0025 a Node nuaber and height (cm)
39.075: DIst. between top of lewer pad and bottom of bottom BP node (cm)
r : Flag for non-absorbing BP nodes
01 Y : Node f, Flag for non-absorbing BP material
02 N 1 Node f Flag for non-absorbing BP material
0311: Node f, Flag for non-absorbing BP material
04 N N Node f, Flag for non-absorbing 9P material
05 N N Node f, Flag for non-absorbing UP material
0611: Nlode if, Flag for non-absorbing BP material
07 t: lNode f, Flag for non-absorbing BP material
08 N : Node f, Flag for non-absorbing BP material
09 N: Node f Flag for non-absorbing BP moterial
10 1: lNode U Flag for non-absorbing BP material
11 N1: Node f Flag for non-absorbing BP material
12 N N: ode 6. Flag for non-absorbing BP material
13 N: Node if, Flag for non-absorbing BP material
14 N l Node S, Flag for non-absorbing BP material
15 N : Node 4, Flag for non-absorbing UP material
16 N :Node I Flag for non-absorbing BP material
17 N1: Node i Flag for non-absorbing BP material
0.4318 0.4572 0.5U61: BP absorber radius Ccm), IPR IR (cm), SPR OR (cm)
49.825 1.914 : UPR upper plerim height (cm), PR lower plenam height (cm)
1 : UPR absorber material specifIcatIon Ul203-U4C)
3.7 2.100 : BP density (g/cc, K1C wtK In BP
1 : Non-absorbing BP material epeclflcatloin A1203)
3.7 : Non-absorbing IP density (9/cc)
1: Zlrc-4 8PR cld material specification
1.9030 22 : 8PR upper plenra density (ecc), It of isotopes
6000.50c 0.069
7014.50c 0.087
14000.50c 0.651
15031.50c 0.039
16032.50c 0.026
24050.60c 0.689
24052.60c 13.809
24053.60c 1.596 *
24054.60c 0.405
25055.5Cc 1.735
26054.60c 3.400
26056.60c 54.820
26057.60c 1.278
26055.60c 0.173
28058.60c 5.409
28060.60c 2.139
25061.60c 0.094
25062.60c 0.304
28064.60c 0.080
8016.50c 0.016
40000.60c 12.996
50000.35c 0.185
6.56 11 : 8PR lower plenum density (s/cc), of isotopes
24050.60c 0.004
Z4052.60c 0.084
24053.60c 0.010
24054.60c 0.002
26054.60c 0.011
26056.60c 0.184
26057.60c O.O4
2605t.60c 0.001
8016.50c 0.120
40000.60c 98.180
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50000.35c 1.400
3: llurber of different CRA banks
01 CRA bank identifier
0.49734 0.5046 0.55880 366.204 30.361 2.684 27.513: CR dimensions (cm)
10.17 4: CR absorber material density (gicc), t of isotopes
47107.60c 41.101
47109.60c 38.899
4W00.50c 5.000
49000.60c 15.000
2 s SS304 CR clad materiat specification
3.2035 19: CR upper plenun density ft/cc) . I of isotopes
6000.50c 0.080
7014.s3c 0.100
14000.50c 0.75D
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200.
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
7.9 19 : CR tower plenun density (C/cc), o of isotopes
6000.50c 0.080
7014.50c 0.100
14000.Sc 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.91B
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200 *
28058.60c 6.234
28060.60c 2.465
28061.60c O.19
28062.60c 0.350
28064.60c 0.092
02 : CRA bank Identifier
0.49784 0.50546 0.S5880 8l.000 340.361 2.684 27.C13: CR dimensions (cm)
10.17 4 : CR absorber material density (g/cc), t of Isotopes
47107.60c 41.101
47109.60c 38.899
48000.50c 5.000
49000.60c 15.000
2 : SS304 CR cLad material specification'
3.2035 19: CR upper plenun density (g/cc), I of isotopes
6000.Sc 0.080
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
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26056.60c 63.156
26057.60c 1.472
26055.60c 0.200
28058.60c 6.234
2N060.60c 2.465
28061.60c 0j109
28062.60c 0.350
28064.60c 0.092
7.9 19: CR lower plen density Wgcc). of isotopes
6000.50c 0.080
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.915
26056.60c 63.156
26057.60c 1.472
26055.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
03: CRA bank identifier
0.49784 0.50546 0.55880 17.000 340.361 2.684 27.813 CR dimensions (cm)
10.17 4 : CR absorber mterial density tcc), S of isotopes
47107.60c 41.101
47109.60c 38.899
48000.50C 5.000
49000.60c 15.000
2: SS304 CK cled material specification
3.2035 19: CR upper ptenun density (C/cc) t of isotopes
6000.5Sc 0.080
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838 *
24054 .60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
Z8061.60c 0.109
25062.60c 0.350
25064.60c 0.092
7.9 19 : CR lewer plenum density Ctcc). o of isotopes
6000.50c 0.080
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054 .60c 3.918
26056.60c 63.156
26057.60c 1.472
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26058.60c 0.200
28053.60c 6.234
28060.6Dc 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
I Number of different APSRA banks

'04 APSIA bank identifier
0.47625 0.49022 0.5588 0.49022 0.5588 : APSR dimensions (em)
0.9902 : APSl intermediate plug volune fraction
123.000 160.02 1.905 1.924 0.952 0.001: APSR dimensions Cm.)
8.19 28 : APSR absorber density (glce), t of Isotopes
6000.5Sc 0.080
14000.50c 0.350
15031.50c 0.015
16032.50c 0.015
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 0.350
26054.60c 0.958
26056.60c 15.442
26057.60c 0.360
26058.6kc 0.049
28058.6Dc 35.352
28060.60c 13.993
28061.60c 0.616
28062.60c 1.989
28064.60c 0.520
5010.50c 1.078E 03
5011.56c 4.925EC03
22000.50c 0.900
13027.5Sc 0.500
27059.50c 1.000
29063.60c 0.205
29065.60c 0.095
41093.50c 2.563
42000.50c 3.050
73181.50c 2.563
2 : SS304 APSR clad material specification
2 z SS304 APSR follow rod material specification
1.0E 3 I : APSR uper plenun density (glec). f of Isotopes
2004.50c 100.0
1.OE-3 1 : APSRIower plemn density (Jecc). f of isotopes
2004.50c 100.0
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1 : aW core design
3 : Full core Symmetry utilized
Crystal River Unit 3 : Reactor name
CR3 : Reactor prefix for filenames
09 : Cycle Identifier
363.1 : CRC statepoint EFPD value
1 : Largest Isotope set utilized
OFF : Fuel Density Option
10000 25 225 t Control specifications
18 s Number of CRC axial active fuel nodes per assebtly
1 17.7800 N lode hunter and height (cm)
2 20.0025 Node rumfer and height (cm)
3 20.0025 Node mAnber and height (cm)
4 20.0025 : Node numbtr and height (cm)
5 20.0025 : Node rnmter and height (cm)
6 20.0025 2 Node number and height (cm)
7 20.0025 : Node nubter and height (cm)
8 20.0025 : Node numter and height (cm)
9 20.0025 : Node number and height (cm)
10 20.0025 s Node number and height (Cm)
11 20.0025 Node number and height (cm)
12 20.0025 Node nucber and height (cm)
13 20.0025 : Node nimber and height (cm)
14 20.0025 : Node number and height (cm)
15 20.0025 Node nubter and height (cm)
16 20.0025 Node numbter and height (cm)
17 20.0025 Node nurber and height (cm)
18 22.3520 : Node number and height (cm)
21.61098 : Assembly pitch In core (cm)
539.0 2200.0 963.0 : Nod. temp.(F), Systen press.(psi), pprb

625 K1T 602 17 6C25
614 H10 N19 114 a04 114 119 R1I 614

N23a 127 H25 119 i14 106 114 119 N25 127 123a
C14 127 C27a 123 K12 112 N27s 112 112 123 e27a 127 614
110 N25 123 006 117 623 104 e23 117 106 123 025 N18

G25 N19 119 N12 117 H23 110 127 110 H23 117 N12 119 f19 625
H17 114 H14 112 623 110 604a CO6 606a 110 623 112 f14 114 N17
G02 H04 106 127a 104 #27 608 Aa2 C608 N27 104 s27 106 H04 CM2
f17 114 114 112 623 lid C06a 608 604a 110 623 112 a14 114 H17

625 19 19 K 12 117 123 310 K27 110 123 317 112 119 119 625
f10 H25 123 N06 117 C23 04 623 117 106 123 ff25 10

C14 127 627a 123 112 112 127a 312 N12 123 6271 127 614
H23a 327 a25 119 H14 106 f14 119 125 127 123a

G14 K10 N19 114 f04 114 N19 R10 C14
625 117 602. M17 c25

15 lhuber of different fuel assenbly designs (INSERTIOll Ra) ASSENRLIES DEFINE ASSENSLY DEIGNS)
2 12 2 122

2 12 3 117 113 122
12 11 3 14 106 10 143 1112

2 1 15 9 13 4 5 4 3 9 15 11 2
123 9 104 4 8 4 10 9 3 12

2 3 14 13 4 7 9 3 9I* 4 13143 2
12 11 104 S 9 6 2 9 9 t 4 10 1 12
2 76 5 4 3 2 1 2 3 4 5 6 7 2
12 11 104 8 9 8 2 1 9 8 4 10 11 12
2 3 14 13 4 7 9 3 9 74 13 14 2

123 9 104 8 4 8 4 109 3 12
2 11 15 9 134 5 4 13 9 15 11 2

12 11 3 14 106 10 143 1112
2 12 3 117 113 122

2 122 122
9: Nurber of Insertion rod assaurly banks
01 CRA 366.204 CRA Banks 1-5
02 CRA 342.000 CRA lank 6
03 CRA t0.000 CRA Bank 7
04 CIA 17.000 CRA lank 7
05 APSRA 122.000 APSRA lank 8
06 BPRA 22.352 0.500 wtX 84C
07 SPRA 22.352 1.400 t% l4C
08 BPRA 22.352 2.000 wtX S4C
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09E PRA 22.352 2.100 wtX B4c
00 00 00 00 00

00 00 CI 00 03 00 01 00 00
00 00 01 06 02 07 02 06 01 @0 00

0o 00 04 09 e08 04 0s 05 09 04 0o 00
00 01 09 02 0s 01 08 01 08 02 09 01 00

00 01 06 05 08 03 09 01 09 03 08 05 06 01 00
00 0002 0801 09 01 00 01 09 01 08 02 00 00
co03 07 04 O0 01 s0 00001 0 04 7 03 00
CO 00 02 0o 01 09 01 00 01 09 01 08 02 00 00
00 01 06 05 08 03 09 01 09 03 08 05 06 01 00

00 01 09 02 08 01 O8 01 08 02 09 01 00
00 00 04 09 05 08 04 08 05 09 04 00 00

00 00 01 06 02 07 02 06 01 00 Co
00 00 01 00 03 00 01 00 00

00 00 00 co 00
3.84 3.94 3.84 3.94 3.84

3.84 3.94 3.94 3.90 3.94 3.90 3.94 3.94 3.84
3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.94

3.84 3.90 3.54 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.84 3.90 3.84
3.94 3.94 3.90 3.94 3.90 3.84 3.90 3.84 3.90 3.94 3.90 3.94 3.94

3.84 3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.84
3.94 3.90 3.94 3.90 3.14 3.90 3.84 3.54 3.54 3.90 3.84 3.90 3.94 3.90 3.94
3.84 3.94 3.90 3.94 3.90 3.94 3.84 1.93 3.84 3.94 3.90 3.94 3.90 3.94 3.84
3.94 3.90 3.94 3.90 3.84 3.90 3.84 3.84 3.84 3.90 3.84 3.90 3.94 3.90 3.94
3.84 3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.84

3.94 3.94 3.90 3.94 3.90 3.84 3.90 3.84 3.90 3.94 3.90 3.94 3.94
3.84 3.90 3.84 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.84 3.90 3.84

3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.94 3.90 3.94
3.84 3.94 3.94 3.90 3.94 3.90 3.94 3.94 3.84

3.84 3.94 3.84 3.94 3.84
13551 B

5BIIIII5 B5
531uI555I5555

* B551155555555
I BI 55IIB 5.5B -

I 51555535335
I5 5.5B 555 5 5 5 1 55I
s33553I5555B 53
I I B5355515555
B35555555555555

3: kuer of lower regions in NCNP model (below lower and fittings)
5.08 2.7942 23: Lover region I height (cd, denslty (gcc). of isotopes
6000.50c 0.064
7014.50c 0.081
14000.50c 0.604
15031.50c 0.036
16032.50c 0.024
24050.60c 0.639
24052.60c 12.805
24053.60c 1.480
24054.60c 0.375
25055.50c 1.610
26054.60C 3.154
26056.60c 50.854
26057.60c 1.185
26055.60c 0.C6A
28058.60c 5.020
28060.60c 1.955
28061.60c 0.087
21062.6Cc 0.282
28064.60c 0.074
1001.5Cc 2.178
5010.5Cc 3.371E-03
5011.56c 1.54OE-02
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8016.50c 17.283
12.70 2.4744 23: Lower region 2 height (cm). density gecc, o of Isotopes
6000.50c 0.061
7014.50c 0.077
14000.50c 0.575
15031.50c 0.034
16032.50c 0.023
24050.60c 0.608
24052.60c 12.186
24053.60c 1.408
24054.60c 0.357
25055.50c 1.533
26054.60c 3.002
Z6056.60c 48.393
26057.60c 1.128
26058.60c 0.153
28058.60c 4.777
28060.60c 1.889
2061.60c 0.083
28062.60c 0.269
28064.60c 0.070
1001.50c 2.613
5010.50c 4.045E-03
5011.56c 1.848E-02
t016.50c 20.739
1Z.22 0.9752 23: Lower region 3 height (cm), density (g/e), IF of isotopes
6000.50c 0.019
7014.50c 0.024
14000.5Dc 0.182
15031.50c 0.011
16032.50c 0.007
24050.60c 0.193
24052.60c 3.865
24053.60c 0.447
24054.60c 0.113
25055.50c 0.486
26054.60c 0.952
26056.60c 15.349
26057.60c 0.358
26058.60c 0.049
2J058.60c 1.515
28060.60c 0.599
28061.60c 0.026
28062.60c M.085
28064.60c 0.022 '

1001.5Dc 8.464
5010.50c 1.310E-02
5011.56c 5.983E-02
5016.50c 67.161
0.27442 iostance (cm) between the core baffle and the outer fuel assemhtly
1.905 7.9 19 : Core baffle thickness (cm), density (glcc), * of isotopes
6000.50c 0.080
7014.5Cc 0.100
14000.50c 0.750
15031.5Cc 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
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179.07 : Car, barrel inver radius (cm)
S.08 7.9 19 s Core barrel thickness (cm), density (g/ce, of isotopes
6000.50c 0.080
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
2tO61.60c 0.109
28O62.6Cc 0.350
28064.60c 0.092
186.69 : Thermal shield inner radius (cm)
5.08 7.9 19 t Thermal shield thickness (cm). density Co/cc). U of isotopes
6000.5Cc 0.080
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.03D
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
216.695: Pressure vessel cladding inner radius (cm)
0.478 7.9-19 : Pressure vessel cledding thickness (cm), density (g/cc). I of isotopes
6000.50c 0.080 * -
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60C 0.1W
28062.60c 0.350
28064.60c 0.092
21.433 7.J32 9 Pressure vessel thickness (cm). density (Vicc), 1 of isotopes
6000.5c 0.220
14000.5Cc 0.275
15031.50c 0.035
16032.50c 0.035
25055.50C 0.900
26054.60c 5.615
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26056.60c 90.524
26057.60c 2.110
26058.60c 0.286
4 lNumber of regions above upper end-fitting at asserbly containing a OPRA
14.12 1.2600 23 s Upper region 1 height (cm), density (glec) if of Isotopes
6000.5Cc 0,.035
7014.50c 0.044
14000.SOc 0.329
15031.50c 0.020
16032.50c 0.013
24050.60c 0.348
24052.60c 6.969
24053.60c 0.805
24054.60c 0.204
25055.50c 0.676
26054.60c 1.717
26056.60c 27.678
26057.60c 0.645
26058.60c 0.088
2805S.60c 2.732
28060.60c 1.080
28061.60c 0.048
28062.60c 0.154
28064.60c 0.040
1001.50c 6.281
5010.50c 9.720E-03
5011.56c 4.440E-02
6016.50c 49.841
3.18 2.0653 23 : Upper region 2 height (cm). density (91cc), 1 of isotopes
6000.5Cc 0.056
7014.50c 0.070
14000.50c 0.524
15031.50c 0.031
16032.50c 0.021
24050.60c 0.554
24052.60c 11.114
24053.60c 1.284
24054.60c 0.326
25055.50c 1.398
26054.60c 2.738
26056.60c 44.136
26057.60c 1.029
26058.60c 0.140
28058.60c 4.357
28060.60c 1.723 *
28061.60c 0.076
28062.60c 0.245
28064.60c 0.064
1001.50c 3.367
5010.50c 5.211E-03
5011.56c 2.38BE-02
8016.50c 26.720
7.62 2.8978 25 : Uipper region 3 height (cm). density (t/cc), f of isotopes
6000.5Cc 0.064
7014.50c 0.080
14000.50c 0.601
15031.50c .0.036
16032.50c 0.024
24050.60c 0.635
24052.60c 12.735
24053.60c 1.472
24054.60c 0.373
25055.50c 1.601
26054.60c 3.137
26056.60c 50.572
26057.60c 1.179
26058.60c 0.160
28058.60c 4.992
28060.6Cc 1.974
2B061.60c 0.087
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Z2062.60c 0.281
28064.60c 0.073
1001.50c 2.054
5010.50c 3.17SE-03
5011.56e t.452E-02
8016.50c 16.299
40000.60c 1.534
50000.35c 0.022
5.08 3.5M 25: Upper region 4 heIght (on), density CgScc), 4 of isotopes
6000.5Sc 0.069
7014.50c 0.086
t4000.50c 0.644
15031.50c 0.039
16032.50c 0.026
24050.60C 0.681
24052.60c 13.664
24053.60c 1.579
24054.60c 0.401
25055.50c 1.715
26054.60c 3.366
26056.60c 54.259
26057.60c 1.264
26058.60c 0,172
Z8058.60c 5.355
28060.60c 2.118
28061.60c 0.093
2S062.60c 0.301
28064.60c 0.079
1001.5Cc 1.330
5010.50c 2.C58E-03
5011.56c 9.400E-03
8016.50c 10.554
40000.60c 2.161
50000.35c 0.031
4 : Number of regions above upper end-fitting of assembly containing a CRA
14.12 1.4278 23: Upper region 1 height (cm), density (g/cc), U of Isotopes
6000.50c 0.041
7014.50c 0.052
14000.50c 0.388
15031.50c 0.023
16032.50c 0.016
24050.60c 0.410
24052.60c 8.218
24053.60c 0.950
24054.60c 0.241
25055.50c 1.034
26054.60c 2.024
26056.60c 32.637
26057.60c 0.761
26058.60c 0.103
28058.60c 3.222
28060.60c 1.274
28061.60c 0.056
28062.60c 0.181
28064.60c 0.047
1001.50c 5.403
5010.50c 8.361E-03
5011.56c 3.819E-02
8016.50c 42.873
3.18 2.1496 23 : Upper region 2 height (an), density Cg/cc), o of isotopes
6000.50c 0.057
7014.5Cc 0.071
14000.50c 0.536
15031.5Sc 0.032
16032.50c 0.021
24050.60c 0.567
24052.60c 11.368
24053.60c 1.314
24054.60c 0.333
25055.50c 1.430
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26054.60c 2.800
26056.60c 45.145
26057.60c l.052
26058.60c O.143
28058.60c 4.456
28060.60c 1.762
28061.60c 0.078
28062.60c 0.250
28064.60c 0.066
1001.50c 3.189
5010.5Cc 4.934E-03
5011.56c 2.254E-02
8016.50c 25.302
7.62 3.2461 23 : Upper region 3 height tec), density (glee), I of isotopes
6000.50c 0.068
7014.50c 0.085
14000.50c 0.635
15031.50c 0.038
16032.50c 0.025
24050.60c 0.672
24052.60c 13.473
24053.60c 1.557
24054.60c 0.395
25055.50c 1.694
26054.60c 3.319
26056.60c 53.504
26057.60c 1.247
26058.60c 0.169
28058.60c 5.281
28060.60c 2.089
28061.60c 0.092
28062.60c 0.297
28064.60c 0.078
1001.50c 1.709
5010.50c 2.645E-03
5011.S6c 1.208E-02
8016.50c 13.560
5.08 3.4367 23: Upper region 4 height (cm), density 0icO), U of isotopes
6000.50c 0.069
7014.50c 0.086
14000.50c 0.646
15031.50c 0.039
16032.50c 0.026
24050.60c 0.683
24052.60c 13.701 *
24C053.60c 1.583
24054.60c 0.402
25055.50c 1.723
26054.60c 3.375
26056.60c 54.412
26057.60c 1.268
26058.60c 0.172
28058.60c 5.371
28060.60c 2.124
28061.60c 0.093
28062.60c 0.302
28064.60c 0.079
1001.50c 1.548
5010.5Cc 2.396E-03
5011.56C 1.094E-t2
8016.50c 12.283
4 : iurber of regions above upper en-fittfng of assebty containing an APSRA
14.12 1.5435 23: Upper region 1 height (em), density Cglce), £ of lsotopes
6000.SCc 0.045
7014.50c 0.056
14000.50c 0.421
15031.50c 0.025
16032.50c 0.017
24050.60c 0.445
24052.60c 0.921
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24053.60c 1.031
24054.60c 0.261
25055.50c 1.122
26054.60c 2.198
26056.60c 35.429
26057.60c 0.-26
26058.60c 0.112
28058.60c 3.497
28060.60c 1.383
28061.60c 0.061
28062.60c 0.197
28064.60c 0.051
1001.50c 4.909
5010.50c 7.597E-03
5011.56c 3.470E-02
8016.50c 38.952
3.18 2.3402 2 : Upper region 2 height (cm), density CU/cc), f of isotopes

6000.5Cc 0.060
7014.50C 0.075
14000.50c 0.560
15031.5Sc 0.034
16032.50c 0.022
24050.60c 0.592
24052.60c 11.875
24053.60c 1.372
24054.60c 0.348
25055.50c 1.493
26054.60c 2.925
26056.60c 47.160
26057.60c 1.099
26058.60c 0.149
2W058.60c 4.655
28060.6C 1.841
28061.60c 0.081
28062.60c 0.262
28064.60c 0.068
1001.50c 2.832
5010.50c 4.382E-03
5011.56c 2.002E-02
8016.50c 22.471
7.62 2.7799 23 : Upper region 3 height (cm). density (9gce), I of Isotopes
6000.50c 0.064
7014.50c 0.080
14000.50c 0.603
15031.50c 0.036
16032.50c 0.024
24050.60c 0.637
24052.60c 12.781
24053.60c 1.477
24054.60c 0.375
25055.50c 1.607
26054.60c 3.148
26056.60c 50.756
26057.60c 1.183
26058.60c 0.160
28058.60c 5.010
28060.60c 1.981
28061 .60c 0.087
28062.60c 0.282
28064.60c 0.074
1001.50c 2.195
5010.5Cc 3.397E-03
S011.56c 1.552E-02
8016.50c 17.420
5.08 3.4367 23 : Upper region 4 height (cm). density (9/cc), f of isotopes
6000.50c 0.069
7014.50c 0.086
14000.50c 0.646
15031.50c 0.039
16032.50c 0.026
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24050.60c 0.683
24052.60c 13.701
24053.60c 1.583
24054.60c 0.402
25055.50c 1.723
26054.60c 3.375
26056.6Dc 54.412
26057.60c 1.268
26058.60c 0.172
28058.60c 5.371
28060.60c 2.124
28061.60c 0.093
28062.60c 0.302
28064.60c 0.079
1001.50c 1.548
5010.50c 2.396E-03
S011.56c 1.094E-02
8016.50c 12.283
4 : llutber of regions above uper end-fitting of regular sssembly
14.12 1.1737 23: Upper regfon I height (cm), density (gtlcc). of isotopes
6000.50c 0.031
7014.50c 0.039
14000.50c 0.292
15031.50c 0.018
16032.50c 0.012
24050.60c 0.309
24052.60c 6.187
24053.60c 0.715
24054.60c 0.181
25055.50c 0.778
26054.60c 1.524
26056.60c 24.571
26057.60c 0.573
26058.60c 0.078
28058.60c 2.425
2060.60c 0.959
28061.60c 0.042
28062.60c 0.136
28064.60c 0.036
1001.50c 6.831
5010.50c 1.057E-02
5011.56c 4.829E-02
E016.Sc 54.205
3.18 1.7469 23: Upper region 2 heigfit (cm). density (g/cc). I of isotopes
6000.50c 0.050 *
7014.50c 0.062
14000.50c 0.468
15031.50c 0.028
16032.50c 0.019
24050.60c 0.495
24052.60c 9.932
24053.60c 1.148
24054.60c 0.291
25055.50c 1.249
26054.60c 2.447
26056.60c 39.44Z
26057.60c 0.919
26058.60c 0.125
28058.60c 3.893
28060.60c 1.540
28061.60c 0.068
28062.60c 0.219
28064.60c 0.057
1001.50c 4.198
5010.50c 6.497E-03
5011.56c 2.96SE*02
8016.50c 33.314
7.62 2.5394 23: Upper region 3 height (cm). density (olee), U of isotopes
6000.50c 0.062
7014.50c 0.077
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14000.50C 0.5B1
15031.50c 0.035
16032.5Cc 0.023
24050.60c 0.615
24052.60c 12.324
24053.60c 1.424
24054.60c 0.361
25055.50c 1.550
26054.60c 3.036
26056.60c 48.943
26057.60c 1.141
26058.60C 0.155
2S058.60c 4.831
28060.60c 1.911
28061.60c 0.084
28062.60c 0.272
28064.60c 0.071
lO0l.5Cc 2.516
5010.50c 3.894E803
5011.56C 1.779E-02
8016.50c 19.966
5.08 3.2011 23 Lier region 4 height (cm), density (g#cc), I of isotopes
6000.50c 0.067
T014.50c 0.084
14000.50c 0.633
15031.50c 0.038
16032.50c 0.025
24050.60c 0.669
24052.60c 13.415
24053.60c 1.550
24054.60c 0.393
25055.5Cc 1.687
26054.60c 3.305
26056.60c 53.273
26057.60c 1.242
26058.60c 0.168
28058.60c 5.259
28060.60c 2.080
28061.60c 0.092
28062.60c 0.296
28064.60c 0.077
1001.5c 1.750
5010.50c 2.708E-03
5011.56c 1.237E-02
W016.50c 13.883 '
1E s Number of NCWP axiel active fuel rnodes for asserbLy design 1 (latch 1, Erpty)
1 17.7800: ode ruber and height (cm)
2 20.t025: Mode nuiber and height (cm)
3 20.0025 Mode numter and height (cm)
4 20.0025 M Rode number and height (em)
5 20.0025 iNode number and height (cm)
6 20.0025: Node snuber and height (cm)
7 20.0025 Node number and height Ccm)
6 20.0025 Node nurter and height (cm)
9 20.0025 Node ruer and height (cm)
10 20.0025: Node number and height (cm)
11 20.0025 Node number and height (cm)
12 20.0025 Node nrmber and height (cm)
13 20.0O25 Mode nnfber and height (cm)
14 20.0025 Mode number and height (cm)
15 20.0025: Node number and height (cm)
16 20.0025 M Node rumber and height (cm)
17 20.0025: Mode nutber and height (em)
18 22.3520: Node mrter and height (cm)
208 : Nurber of fuel rods In assembly
1.44272 Pin-pftch in assembly (cm)
463630.0: Initial mass of uranium In assembly CB)
0.4699 0.47879 0.5461 : Fuel pellet radius (cm), clad Inmer radius (cm). clad outer radius (cm)
19.161 11.033: Upper and lower fuel rod plenun heights (cm)
0.714 0.714 : Upper and lower fuel rod endcap heights (cm)
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8.731 16.723 s Lper and lower fuel assemably end-fftting heights (cm)
7 :umber of spacer grids (excluding the tower grid)
1 8.573 33.486 115.698: Spacer #, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Vo

2 3.81 321.732 58.676 a Spacer #, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
3 3.81 268.153 B.676 : Spacer U. spacer height ccm), distance between top of spacer and bottom of active fuel (cm). Volu
4 3.81 214.577 8.676 : Spacer 9, spacer height (cm). distance between top of spacer rrd bottom of active fuel (cm), Volu
5 3.11 160.998 5.676 : Spacer U, spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Volu
6 3.81 107.420 58.676 : paer I, spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Volu
7 3.81 53.762 U8.676 s Spacer #, spacer height (cm), distance between top of " cer and bottom of active fuel (cm), Volum
1 : Zirc-4 fuel rod clawing specification
1.5565 22 : Fuel rod upper plenum density (glcc), t of isotopes
6000.50c 0.033
7014.S0c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
25058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod lower plerum density (g/itc), I of Isotopes
6000.50c 0.035
7014.56c 0.043
14000.50c 0.326
15031.50c 0.020
16032.5Cc 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709 *
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28055.60c 2.709
28060.60c 1.071
28061.60c 0.047
25062.60c 0.152
25064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1031 33 : Fuel assembly upper end-fitting density (g/cc), I of isotopes
6000.50c 0.065
7014.50c 0.070
%4000.50c 0.567
15031.50c 0.033
16032.5Cc 0.023
24050.60c 0.649
24052.60c 13.011
24053.60c 1.504
24054.60c 0.381
25055.50c 1.444
26054.60c 2.860
26056.60c 46.113
26057.60c 1.075
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26058.60c 0.146
28058.60c 8.492
28060.60c 3.358
28061.60c 0.148
28062.60c 0.477
2B064.60c 0.125
1001.50c 1.843

'5010.50c 2.97BE-03
5011.56c 1.360E-02
8016.50c 14.629
13027.5c 0.058
22000.WSc 0.105
27059.50c 0.116
29063.60c 0.024
29065.60c 0.011
41093.50c 0.298
42000.50c 0.355
73181.5Cc 0.298
40000.60c 1.681
50000.35c 0.024
2.2431 33 3 Fuel assemily tower end-fitting density (glee), o of Isotopes
6000.50c 0.056
7014.50c 0.058
14000.5Cc 0.477
15031.50c 0.028
16032.50c 0.019
24050.60c 0.551
24052.60c 11.055
24053.60c 1.278
24054.60c 0.324
25055.50c 1.206
26054.60c 2.392
26056.60c 38.567
26057.60c 0.899
26058.60c 0.122
28058.60c 7.5B9
28060.60c 3.001
28061.60c 0.132
28062.60c 0.427
28064.60c 0.112
1001.50c 3.002
5010.50c 4.766E-03
5011.56c 2.1M-02
8016.50c 23.824
13027.5Cc 0.056 '

22000.50c 0.101
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.5Cc 0.286
42000.50c 0.341
73181.50c 0.286
40000.60c 3.589
S0000.35c 0.051
3 : Inconel spacer grid material specification
0.63246 0.67510 403.067 6.032 s CT 11, OR, CT top to lower pad top, CT bot to ltoer pad bot
1 : Zirc-4 CT material specification
0.56007 0.690965 393.065 3.175: IT IR, OR, IT top to lower pad top, IT bot to lower pad bot
1 : Zirc-4 IT material specification
18 :-lluber of NCNP axial active fuel nodes for asserbly design 2 (Batch 9, Empty)
1 17.7800 : Node nuiber and height (cm)
2 20.0025 : Node rurber and height (cm)
3 20.0025 : Node number arnd height (cm)
4 20.0025 s Node number and height (cm)
5 20.0025 : Node nurmer and height (cm)
6 20.0025: Nde nurter and height (cm)
7 20.0025 : Node runber and height (cm)
8 20.0025 : Node ntmier and height (cm)
9 20.0025 : Mode nuter and height (cm)
10 20.0025: Node numrer and height (cm)
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11 20.0025 :Mode number and height (cm)
12 20.0025 : Node number and height (cm)
13 20.0025 :Mode number and height (cm)
14 20.0025 :Mode masber and height (cm)
15 20.0025 : mode number and height (cm)
16 20.0025 : Mode wtJber and height (cm)
17 20.0025 : Node rumbSer and height (cm)
18 22.3520 s Node number and height (cm)
208 : Number of fuel reds in assembly
1.U4272 : Pin-pitch in asseubly (cm)
463630.0 t Initisl mass of uranium In assembly Cg)
0.468122 0.47879 0.5461 : Fuel pellet radius (cm), clad Inner radius (cm), clad cuter radius (cm)
19.161 11.03 s Upper and lower fuel rod plenum heights (cm)
0.714 0.714 : Upper and lower fuel rod end-cap heights (cm)
6.731 16.723 : Upper and lower fuel assembly end-fitting heights (cm)
7 : Number of spacer grids (excluding the lower grid)
1 8.573 383.486 115.698 s tpaeer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vo
2 5.08 321.493 125.758 Spacer S spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Vol
3 5.08 267.917 125.758 : Spacer 6 spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
4 5.08 214.338 125.758 a Spacer 6 spacer height Ccm) distance between top of spacer and bottom of active-fuel (cm), Vol
S 5.08 160.760 125.758 iSpacer 6 spcer height (cm). distance between top of spacer and bottom of active fuel (cm), Vol
6 5.08 107.181 125.758 a Spacer U spacer height (cm). distance between top of spacer and bottom of active fuel (em). Vol
7 5.08 53.605 125.758 : Spacer i, spacer height cm), distance between top of spacer and bottom of active fuel (cm), Volu
1 : Zirc-4 fuel rod cladding specification
1.5565 U : Fuel rod upper plersn density (g/cc), of isotopes
6000.50c O.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
t016.SOc 0.071 * -
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod lower plenum density (t/cc), I of Isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.6Cc 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c Q.792
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3.1031 33 : Fuel msseubly upper aed-fitting density CSucc), of isOtopes
6000.50c 0.065
7014.50C 0.070
14000.50c 0.567
15031.50c 0.033
16032.50c 0.023
24050.60c 0.649
24052.60c 13.011
24053.60c 1.504
24054.60c 0.381
25055.50c 1.444
26054.60c 2.860
26056.60c 46.113
26057.60c 1.075
26058.60c 0.146
28058.60c 8.492
28060.60c 3.358
28061.6Cc 0.148
28062.60c 0.477
28064.60c 0.125
1001.50C 1.843
5010.50c 2.973E-03
5011.56c 1.M0E-02
8016.50c 14.629
13027.50c 0.058
22000.50c 0.105
27059.50c 0.116
29063.60c 0.024
29065.60c 0.011
41093.50c 0.298
42000.50c 0.355
73181.50c 0.298
40000.60c 1.681
50000.35c 0.024
2.2431 33: Fuel assambly lower eandfIttfng density (g/cc) I of isotopes
6000.50c 0.056
7014.5c 0.058
14000.50c 0.477
15031.50c 0.028
16032.50c 0.019
24050.60c 0.551
24052.60c 11.055
24053.60c 1.278
24054.60c 0.324
25055.50c 1.206 *
26054.60c 2.392
26056.60c 38.567
26057.60c 0.899
26058.6oc 0.122
28058.60c 7.589
28060.60c 3.001
25061.60c 0.132
28062.60c 0.427
28064.60c 0.112
1001.50c 3.002
5010.5Cc 4.T66E-03
5011.56c 2.17M-02
8016.50c 23.824
13027.50e 0.056
22000.50c 0.101
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.341
73181.50c 0.286
40000.60c 3.589
50000.35c 0.051
1: ZIrc-4 pacer grid material specification
0.63246 0.67310 403.067 6.032 : CT 1R, OR, CT top to tamer pad tap, CT bot to lmoer pad bot
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1 : ZIrc-4 CT material specification
0.56007 0.690965 393.065 3.175 : 1ITt. OR. IT top to lower pad top, IT bot to lower pad bot
1 : Zirc-4 IT material specification
16 : Number of NCNP axial active fuel nodes for assembly design 3 (Batch 10. CRA)
1 17.7800 : Node nutber and height (cm)
2 20.0025 :Node ntuber and height (cmi)
3 20.0025 :Node nutber a*d height (cm)
* 20.0025 : Node number and height (cm)
5 20.0025 : Node number axnd heIght (cm)
6 20.0025 : Node matber and height (cm)
7 20.0025 :Node umaber and height (cm)
5 20.0025 s Node number and height (cm)
9 20.0025 Node number and height (cm)
10 20.0025 : Node matber and height (cm)
11 20.0025 : Node number and height (cm)
12 20.0025 : Node number and height (cm)
13 20.0025 :Node umaber and height (cm)
14 20.0025 :N ode number and height (cm)
15 20.0025 Node number and height (cm)
16 20.0025 : Node number and height (om)
17 20.0025 :Node nunber and height (cm)
18 22.3520 : ode number and height (cm)
208 s Number of fuel rods In assembly
1.44272 Pin-pitch In assembly (cm)
463630.0 Initial mass of uranium In asseably (g)
0.468122 0.47E79 0.5461 : Fuel pellet radius (cm), clad Inner radius (cm). clad outer radius (cm)
19.161 11.033 : Upper and lower fuel rod plenum heights (cm)
0.714 0.714 : Upper and lower fuel rod end-cap heights (cm)
5.731 16.723 UWpper and lower fuel assetmbly end-fitting heights (cm)
7 : Number of spacer grids (excluding the lover grid)
1 s.573 383.486 115.698: Spacer t, spacer height (cm), distance between top of spacer and bottom of active fuel tcm). Vo
2 5.08 321.493 125.758 2 Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
3 5.08 267.917 125.758 s Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Vol
4 5.08 214.338 125.758 : Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Vol
S 5.08 160.760 125.758 s Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Val
6 5.08 107.181 125.758 : Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Vat
7 5.08 53.605 125.758 : Spacer t. spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Volu
1 : ZIrc-4 fuel rod cladding specification
1.5565 22 : Fuel rod upper plenum density (gacc). of isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329 *
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod lower plenun density Cufcc), o f Isotopes
6000.50c 0.035
7014.5Cc 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
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24054.60c 0.204
25055.50c 0.869
26054.60C 1.709
26056.60c 27.553
26057.60c 0.642
26058.60C 0.087
28058.60c 2.709
25060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.2637 33: Fuel assembly .wer end-fitting density (glce), Of isotopes
6000.50c 0.067
7014.50c 0.072
14000.50c 0.580
15031.50c 0.034
16032.50c 0.023
24050.60c 0.660
24052.60c 13.236
24053.60c 1.530
24054.60c 0.35
25055.50c 1.452
26054.60c 2.933
26056.60c 47.283
26057.60c 1.102
2605t.60c 0.149
25058.60c 8.414
25060.60c 3.327
28061.60c 0.146
28062.60c 0.473
28064.60c 0.124
¶001.50c 1.694
5010.50c 2.?41E-03
S011.56c 1.252E-02
8016.50c 13.443
13027.50c 0.055
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.010
41093.50c 0.284
42000.5Cc 0.338 t

73181.50c 0.284
40000.60c 1.598
50000.35c 0.023
2.2431 33 : Fuel assembly tower end-fitting density (u/cc), of isotopes
6000.50c 0.056
7014.50c 0.058
14000.50c 0.477
15031.50c 0.028
16032.50c 0.019
24050.60c 0.551
24052.60c 11.055
24053.60c 1.278
24054.60c 0.324
25055.50c 1.206
26054.60c 2.392
26056.60c 35.567
26057.6Cc 0.899
26058.60c 0.122
2S058.60c 7.589
28060.60c 3.001
28061.60c 0.132
25062.60c 0.427
28064.60c 0.112
1001.5Cc 3.002
5010.50c 4.766E-03
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5011.56c 2.1t7E-02
8016.50c 23.824
13027.SDc 0.056
22000.5Dc 0.101
27059.50c 0.112
29063.60c O.p23
29065.60c 0.011
41093.50c 0.286
42000.50c 0.341
73181.50c 0.286
40000.60c 3.589
50000.35c 0.051
1 : Zirc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 i CT I1, OR, CT top to lower pad top, CT bot to tower pad bot
1 t Zirc-4 CT material specification
0.56007 0.690965 393.065 3.175 : IT IR, OR, IT top to lower pad top, IT bot to lower pad bot
1 : Zirc-4 IT material specification
18: Nutber of NCMP axial active fuel nodes for assetbly design 4 (latch 11 2.0 wt% 84C)
1 17.7800: Node nuiber and height (cm)
2 20.0025: Node number and height (cm)
3 20.0025 t Node nurber and height (cm)
4 Z0.0025: Node nuwier end height (cm)
5 20.0025 Node number and height (cm)
6 20.0025 lNode nusbdr and height (cm)
7 20.0025 Node nunber and height (cm)
8 20.0025: Node nuber and height (cm)
9 20.0025: Node number and height (cm)
10 20.0025 : Node nurber and height (cm)
11 20.0025 : Node nuwber and height (cm)
12 20.0025 Node naruber and height (cm)
13 20.0025 Node nunber and height (cm)
14 20.0025 : Node number and height (cm)
15 20.0025 :Node nunber and height (cn)
16 20.0025 :Node number and height (cm)
17 20.0025 : Node number and height (cm)
18 22.3520 : Node nuaber and helght (cm)
208 : Number of fuel rods in assembly
1.U4272 Pin-pitch in assembly (cm)
463605.0: initial mass of uranium In asseirly (g)
0.4699 0.47879 O.S461 : Fuel pallet radius (cm), clad inrer radius (cm), clad outer radius (cm)
19.161 11.033 : upper and lower fuel rod plenum heights (cm)
0.714 0.714 : Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 : Upper and lower fuel assembly end-fitting heights (cm)
7 Nlurber of spacer grids (excluding the lower grid)
1 8.573 383.486 15.698 Spacer B. spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Vo
2 5;0t 321.493 125.758 Spacer 4. spacer height (em), distance between top of spacer and bottom of active fuel (cm). Vot
3 5.05 267.917 125.758 Spacer B. spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Vol
4 5.08 214.338 12X.75: Spcer J. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
5 5.08 160.760 125.758 z Spacer #C spacer height (cm). distance between top of spacer and bottom of active fuel (cm). Vol
6 5.08 107.181 125.758 Spacer I, spcer height (cm), distance between top of spacer and bottom of active fuel (cm). Vol
7 5.08 53.605 125.758 Spacer #, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
1 : Zirc-4 fuel rod cladding specification
1.5565 22 : Fuel rod upper.plenun density (glcc). U of Isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0..019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
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28062.60c 0.144
25064.6Dc 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 U : Fuel red lower plenum density Cgtcc) 1 * of Isotopes
6000.5Sc 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 10.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
2605t.60c 0.087
28058.60c 2.709
2B060.60c 1.071
25061.60c 0.047
2S062.60c 0.152
2Z064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1952 33 : Fuel asseibly upper end-fitting density (g/cc), 6 of isotopes
6000.50c 0.066
7014.50c 0.071
14000.50c 0.573
15031.50c 0.034
16032.50c 0.023
24050.60c 0.655
24052.60c 13.136
24053.60c 1.518
24054.60c 0.385
25055.50c 1.462
26054.60c 2.894
26056.60c 46.662
26057.60c 1.087
26058.60c 0.148
28058.60c 8.511
28060.60c 3.366 *
28061,60c 0.148
Z8062.60c 0.478
2064.60c 0.125
1001.5c 1.756
5010.50c 2.841E-03
5011.56c 1.298E-02
8016.50c 13.934
13027.50c 0.058
22000.50c 0.104
27059.50c 0.115
29063.60c 0.024
29065.60c 0.011
41093.50c 0.296
42000.50c 0.352
73181.50c 0.296
40000.60c 1.673
50000.35c 0.024
2.2431 33 : fuel assembly lower ead-fitting density Cglcc), 6 of isotopes
6000.50c 0.056
7014.50c 0.058
14000.50c 0.477
15031.50c 0.028
16032.5Cc 0.019
24050.60c 0.551
24052.60c 11.055
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24053.60c 1.273
24054.60c 0.324
25055.50c 1.206
26054.60c 2.392
26056.60c 38.567
26057.60c 0.899
26058.60c 0.122
28058.60c 7.589
28060.60c 3.001
28061.60c 0.132
28062.60c 0.427
28064.60c 0.112
1001.50c 3.002
5010.Sc 4.766E-03
S011.56c 2.1M-02
8016.50c z3.824
13027.50c 0.056
22000.50c 0.101
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.341
73181.50c 0.286
40000.60c 3.589
50000.35c 0.051
1: ZIrc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 : CT IR, OR, CT top to lower pad top, CT bot to lower pad bot
1 : Zirc-4 CT material specification
0.56007 0.690965 393.065 3.175: IT IR, OR, It top to lower pad top, IT bot to lower pad bot
1 : Zirc-4 IT material specification
18: Ujiber of ICIIP axial active fuel nodes for assembly design 5 (latch 10, CUA)
1 17.7800 : Mode nirber and height (cm)
2 20.0025 : Node nurber and height (cm)
3 20.0025 s Node nurber and height (cm)
4 20.0025: Node nurber and height (cm)
5 20.0025 : Node nurter and height (cm)
6 20.0025 : Node nurber and height (cm)
7 20.0025: Node ,nwber ard height (cm)
I 20.0025 : Node nurter and height (cm)
9 20.0025 : Node munter and height (cm)
10 20.0025 : Node mutber and height (cm)
11 20.0025 : Node nurber and height (cm)
12 20.0025 : Node punber and height (cm)
13 20.0025 : lode'nurber and height (cm)
14 20:0025 : Node number and height (cm)
15 20.0025 N Node nuber and height (cm)
16 20.0025: Node siuber and height (cm)
17 20.0025 : Node mnuber and height (cm)
18 22.3520 : Mode rmber and height (cm)
208: Nurber of fuel rods in assenbly
1.4272: Fin-pitch In assenbly (cm)
463630.0 a Initial mass of uraniun in assembly (g)
0.468122 0.47879 0.54U1 Fuel pellet radius (cm), clad irner radius (cm). clad outer radius (cm)
19.161 11.033 : Upper and lower fuel rod plerun heights (cm)
0.714 0.714 a Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 Upper and lower fuel assembly end-fitting heights (cm)
7 :Nuber of spacer grids (excluding the lower grid)
1 8.573 383.4U6 115.698 : Spacer t, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Ve
2 5.08 321.493 125.758 Spacer t, spacer height (cm), distance between top of pacer and bottom of active fuel (cm), Vol
3 5.08 267.917 125.758 2 Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
4 5.08 214.338 125.758 a Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
5 5.08 160.760 125.758 tspacer I, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
6 5.08 107.181 125.758 a Spacer *, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
7 5.08 53.605 125.75B i Spacer #, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
1 a Zirc-4 fuel rod cladding specification
1.5565 22 t Fuel rod upper plenum density tg/cc), * of isotopes
6000.50c 0.033
7014.5Cc 0.041
14000.50c 0.309
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15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.60t
26058.60c 0.083
28058.60c 2.566
2W060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.035
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod tower plenum density t/icc) t of Isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.569
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
25O64.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.2637 33 : Fuel assobly uper end-fitting density (9tcc). 1 of isotopes
6000.50c 0.067
7014.50c 0.072 .
14000.50c 0.580
15031.50c 0.034
16032.50c 0.023
24050.60c 0.660
24052.60c 13.236
24053.60c 1.530
24054.60c 0.388
25055.50c 1.482
26054.60c 2.933
26056.60c 47.283
26057.60c 1.102
26058.60c 0.149
28055.60c 8.414
28060.60c 3.327
28061.60c 0.146
28062.60c 0.473
28064.60c 0.124
1001.50c 1.694
5010.50c 2.741E-03
5011.56c 1.252E-02
8016.50c 13.443
13027.50c 0.055
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
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2906S.60c 0.010
41W3.50c 0.284
420O0.50c 0.338
73181.50c 0.254
40000.60c 1.598
50000.35c 0.023
2.2431 33: Fuel asserbly lower end-fitting density Ce/cc). i of isotopes
6000.50c 0.056
7014.50c 0.058
14000.50c 0.477
15031.50c 0.025
16032.50c 0.019
24050.60c 0.551
24052.60c 11.055
24053.60c 1.278
24054.60c 0.324
25055.50c 1.206
26054.60c 2.392
26056.60c 38.567
26057.60c 0.899
26058.60c 0.122
28058.60c 7.589
28060.60c 3.001
28061.60c 0.132
28062.60c 0.427
28064.60c 0.112
1001.50c 3.002
5010.50c 4.766E-03
5011.56c 2.177E-02
8016.50c 23.824
13027.50c 0.056
22000.50c 0.101
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.256
42000.50c 0.341
73181.50c 0.286
40000.60c 3.589
50000.35c 0.051
I : Zirc-4 spacer grid Material specification
0.6326 0.67310 403.067 6.032 : CT It, OR. CT top to lower pad top, CT bot to lower pad bot
1 : Zirc-4 CT material speciflostion.
0.56007 0.690965 393.065 3.175 : IT iN, OR, IT top to lower pad top, It bot to lower pad bot
1: Zirc-4 IT material specification
18: Nmber of ICIP axlal active fuel nodes for assembly design 6 (latch 11 1.40 utX C4C)
1 17.7800: lNode nurner and height (cm)
2 .20.0025: lNode nwmber and height (Cm)
3 20.0025: :Node numer and height (cm)
4 20.0025: lNode nuiber and height (cm)
-5 20.0025 lNode nuiber and height (cm)
6 20.0025 :Node runber and height (cm)
7 20.0025 2 Node nuter and height (cm)
8 20.0025 UNode numter and height Ccm)
9 20.0025: Node nusber and height Cem)
10 20.0025 N lode nurber and height (con)
11 20.0025 N Node nunber and height (co)
12 20.0025 lNode numter and height Cem)
13 20.0025 : Node nurber and height (com)
14 20.0025 : Node nutber and height (cm)
15 20O0Q25 : Node nusber and height (cm)
16 20.0025 : Node rmber and height (cm)
17 20.0025 lNode num*r and height (cm)
1 22.3520: Node nurter and height (cm)
208 s NUtmer of fuel rods In assenbly
1.44272 Pin-pitch In assenbly (cm)
4U605.0 Initial mass of uraniuw in essenbly CB)
0.499 0.47879 0.5461 t Fuel pellet radius (rn), clad inner radius (cm), clad outer radius (co)
19.161 11.033 : Upper and lower fuel rod ptenumn heights Ccm)
0.714 0.714: Upper and lower fuel rod end-cap heights (cm)
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8.731 16.723 s Upper and lower fuel assembly erd-fitting heights (cm)
7 s NzLber of spacer grids (excluding the lower grid)
1 5.s73 383.486 115.693a Spacer #, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vo
2 5.08 321.493 12S.7S8 s Spacer I, spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Vol
3 S.08 267.917 125.753 : Spacer I, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
4 5.08 214.338 125.758 s Spacer I, spacer height (ca), distance between top of spacer and bottom of active fuel (me). Vol
S 5.08 160.760 125.758 s Spacer U, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
6 5.08 107.181 125.758 s Spacer i, spacer height (cm), distance between top of spacer and bottom of active fuel (me), Vol
7 5.08 53.605 125.758 : Spacer I, spacer height (cw), distance between top of spacer and bottom of active fuel (cm), Volu
1 : Zfrc-4 fuel rod eadding specification
1.5565 22 : Fuel rod upper plenum density (g/cc), 1 of Isotopes
6000.5c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22: Fuel rod lower plteum density Cg/cc), # of Isotopes
6000.50c 0.035
7014.5Cc 0.043
14000.50c 0.326
15031.5c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709 *
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1952 33 : Fuel asseably uwer end-fitting density (g/cc), U of isotopcs
6000.50c 0.066
7014.5Cc 0.071
14000.50c 0.573
15031.50c 0.034
16032.50c 0.023
24050.60c 0.655
24052.60c 13.136
24053.60c 1.518
24054.60c 0.385
25055.5c 1.462
26054.60c 2.894
26056.60c 46.662
26057.60c 1.087
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26058.60c 0.148
28058.60c 8.511
28060.60c 3.366
Z8061.60c 0.148
28062.60c 0.478
28064.60c 0,125
1001.50c 1.756
5010.5Sc 2.841E-03
5011.56c 1.29BE-02
8016.5Cc 13.934
13027.50c 0.058
22000.50c 0.104
27059.50c 0.115
29063.60c 0.024
29065.60c 0.011
41093.50c 0.296
42000.5Cc 0.352
73181.50c 0.296
40000.60c 1.673
50000.35c 0.024
2.2431 33 : Fuel assembly lower end-fitting density (g/cc), N of isotopes
6000.50c 0.056
T014.Sc 0.058
14000.50c 0.477
15031.50c 0.028
16032.50c 0.019
24050.60c 0.551
24052.60c 11.055
24053.60c 1.278
24054.60c 0.324
25055.50c 1.206
26054.60c 2.392
26056.60c 38.567
26057.60c 0.899
26058.60c 0.122
28058.60c 7.589
28060.60c 3.001
28061.60c 0.132
28062.60c 0.427
28064.60c 0.112
1001.50c 3.002
5010.50c 4.766E*03
5011.56c 2.177E-02
8016.50c Z3.824
13027.50c 0.056 .
22000.50c 0.101
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.341
73181.50c 0.286
40000.60c 3.589
50000.35c 0.051
I : Zlrc4 spacer grid material specification
0.63246 0.67310 403.067 6.032 : CT IR, OR, 07 top to lower pad top, CT bot to lower pad bot
1 : Zirc-4 CT material specification
0.56007 0.690965 393.065 3.175 : IT IR, OR, IT top to lower pad top, IT bot to lower pad bot
1 Zfrc-4 IT materlal specification
18 : Number of NCNP axlal active fuel nodes for asseobly design 7 (latch 10, CRA)
1 17.7Z40 : Node number and height cmn)
2 20.0025 : Node number and height (cm)
3 20.0025 : Node number and height tCm)
4 20.0025 : Node number and height tem)
5 20.0025 s Node number and height (cm)
6 20.0025 : Node number and height (cm)
7 20.0025 : Node nunber and height (cm)
£ 20.0025 : Node number and height (cm)
9 20.0025 : Node number and height Cc=)
10 20.0025 : Node number and height (cm)
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11 20.0025 s Node mcber and height cmu)
12 20.00ZS 2 Node numfber and height (cm)
13 20.0025 a Node utber and height (cm)
14 20.0025 s Nde numter and height (em)
15 20.0025 : ode rurber and height (cm)
16 20.0025 2 Node umber and height (cm)
17 20.002S : Node nuiber and height (cm)
18 22.3520 s Node number and height em)
208 : Number of fuel rods in assembly
1.44272 Pin-pitch in assembly (cm)
46363O.0 Initial nass of uranium in assembly (g)
0.468122 0.47879 0.5461 : Fuel pellet radius (cm), clad inner radfus (cm), clad outer radius (cm)
19.161 11.033 : Upper and tower fuel rod plenuin heights (cm)
0.714 0.714 a Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 s Upper and lower fuel assembly end-fitting heights Ccm)
7 s NLaaber of spacer grids (excluding the lower grid)
1 8.573 383.4J4 115.693 : tpacer #1 apacer height (cm), distance between top of spacer and bottom of active fuel (cm). vo
2 5.08 321.493 125.758 : Spacer O. spaer height (em), distance between top of spacer and bottom of active fuel (cm), Vol
3 5.08 267.917 125.75T s Spacer 1, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
4 5.08 214.338 125.758 i Spacer U, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Vol
5 5.08 160.760 125.758 s Spacer 1, spacer helght (cm), distance between top of spcer and bottom of active fuel (cm). Vol
6 5.08 107.181 125.758 s Spacer #, spacer height (cm), distance between top of spacer and botta. of active fuel (cm), Vol
7 5.08 53.605 125.758 s Spacer #, spacer height (cm), distance between top of spacer and bottom of active fuel (Cem) Volu
1 s Zirc-4 fuel rod cladding specification
1.5565 22 s Fuel rod Lqper plemn density (g1cc), 1 of isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071 .
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod lower plenum density g/cc) 4 of isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.6oc 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
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3.2637 33 : Fuel assembly wper vd-fitting density (glee). 6 Of isotopes
600035Cc 0.067
7014.50c 0.072
t4000.5c 0.5ao
15031.50c 0.034
16032.50c 0.023
24050.60c 0.660
24052.60c 13.236
24053.60c 1.530
24054.60c 0.388
25055.50c 1.482
26054.60c 2.933
26056.60c 47.283
26057.60c 1.102
26058.60c 0.149
28058.60c 8.414
28060.60c 3.327
28061.60c 0.146
28062.60c 0.473
28064.60c 0.124
1001.50c 1.694
5010.50c 2.741E-03
5011.56c 1.252E-02
E016.50c 13.443
13027.50c 0.055
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.010
41093.50c 0.284
42000.50c 0.338
73181.50c 0.284
40000.60c 1.598
50000.35c 0.023
2.2431 33 : Fuel asseibly Lower end-fitting density Cgocc), 6 of isotopes
6000.5Cc 0.056
7014.50c 0.058
14000.50c 0.477
15031.50c 0.028
16032.50c 0.019
24050.60c 0.551
24052.60c 11.055
24053.60c 1.278
24054.60c 0.324
25055.50c 1.206 *
26054.'60c 2.392
26056.60c 38.567
26057.60c 0.899
26058.60c 0.122
28058.60c 7.589
28060.60c 3.001
28061.60c 0.132
28062.60c 0.427
28064.60c 0.112
1001.50c 3.002
5010.50c 4.766E-03
5011.56c 2.177E-02
8016.50c 23.824
13027.50c 0.056
22000.50c 0.101
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.341
73181.50c 0.286
40000.60c 3.589
50000.35c 0.051
1 : Z4rc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 : CT TR. OR. CT top to lower.pad top. CT bot to lower pad bot
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1 : Zirc-4 CT material specification
0.56007 0.690965 393.063 3.175 : IT IR, OR. IT top to lower pad top, IT bot to Loewr pad bot
1 : Zirc-4 1T material speciflcation
16 : Number of MCNP *xiel active fuel nodes for assrembly design It (Batch 9t CLA)
1 17.7800 :M ode runtber and height (cm)
2 Z0.0025 Node nurmber a*d height (cm)
3 20.0025 : Node nwmber and height (cm)
4 20.0025 :Node matber and height (cm)
5 20.0025 : Node runber and height (cm)
6 20.0025 : Node rnuber and height (cm)
7 20.0025 : Node nmber and height (cm)
a 20.0025 : Mode number and height (cm)
9 20.0025 :Mode number and height (cm)
10 20.0025 : Node number and height (cm)
11 20.0025 : Node natber and height (cm)
12 20.0025 : Mode rnutber and height (cm)
13 20.0025 Node nurter and height (cm)
14 20.0025 : Node rttber and height (Cc)
15 20.0025 Mode mnaber and height (cm)
16 20.0025 : Node mnaber and height (cm)
17 20.0025 : ode numter and height (cm)
18 22.3520 Node nurber and height (cm)
208: Nuuber of fuel rods In isseobly
1.44272: Pin-pitch In asseably (cm)
463630.0 Initial mass of uranium in asserbly Cs)
0.4MU12M 0.47879 0.5461 : Fuel pellet radius (cm), clad 1nrer radius (cm). clad outer radius (cm)
19.161 11.033: Lier and lower fuel rod plenum heights Ccm)
0.714 0.714: Upper and lower fuel rod end-cap heights (cm)
8.731 16.723: Upper and lower fuel assenibly end-fitting heights (cc)
7: Nurier of spacer grids (excluding the lower grid)
1 8.573 383.426 115.698 Spacer I, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vo
2 5.08 321.493 125.758 S Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
3 5.08 267.917 125.758 a Spacer U spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
4 5.08 214.338 125.758 i Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Vol
5 5.08 160.760 125.758 Spaer I, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Vol
6 5.08 107.181 125.758 i Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Vol
7 5.08 53.605 125.7581: Spacer I, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
1: Zirc-4 fuel rod cladding specification
1.5565 22 : Fuel rod uper plenum density (g/cc), I of isotopes
6000.50c 0.033
7014.50c 0.041
14000.Sc 0.309
15031.5Dc 0.019
16032.50c 0.012
24050.60c 0.329 *
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
2806Z.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod lower plenum density (fec), 4 of isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.3.47
24052.60c 6.959
24053.60c 0.804



Aug 28 18:04 1997 Filc kame: Inp3lb.txt BBACOmoCC01717-0200-00048 iEV 00 ATTACHINKT X - Page 27

24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c O.79Z
3.2637 33: Fuel asseTbly upper end-ftitting density Co/cc). I Of Isotopes
6000.Sc 0.067
7014.50c 0.072
14000.50c 0.580
15031.50c 0.034
16032.50c 0.023
24050.60c 0.660
24052.60c 13.236
24053.60c 1.530
24054.60c 0.388
25055.Sc 1.482
26054.60c 2.933
26056.60c 47.283
26057.60c 1.102
26058.60c 0.149
28058.60c 8.414
28060.60c 3.327
28061.60c 0.146
28062.60c 0.473
28064.60c 0.124
1001.50c 1.694
5010.50c 2.741E-03
5011.56c 1.252E-02
8016.50C 13.443
13027.50c 0.055
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.010
41093.5Sc 0.284
42000Z.Sc 0.338 *
73181.50c 0.284
40000.60c 1.598
50000.35c 0.023
2.2431 33 : Fuel assembly tower erd-fitting density (g/cc), I of isotopes
6000.50c 0.056
7014.50c 0.058
14000.50c 0.477
15031.50c 0.028
16032.50c 0.019
24050.60c 0.551
24052.60c 11.055
24053.60c 1.278
24054.60c 0.324
25055.50c 1.206
26054.60c 2.392
26056.60c 38.567
26057.60c 0.899
26058.60c 0.122
28058.60c 7.589
28060.60c 3.001
28061.60c 0.132
28062.60c 0.427
28064.60c O.l12
1001.50c 3.002
5010.50c *.766E-03
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5011.36c 2.177EC02
8016.50c 23.824
13027.50c 0.056
22000.50c 0.101
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41W93.50c 0.286
42000.50c 0.341
73181.50c 0.286
40000.60c 3.589
50000.35c 0.051
1 : Zfrc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032: nT I, OR, CT top to lower pad top, CT bat to tower pad bot
1 : Zlrc-4 CT material specification
0.56007 0.69096 393.065 3.175 : IT 1R, OR, IT top to lower pad top, IT bet to lover pad bot
I : Zirc-4 IT material specification
18 : lugrber of NCNP axisl active fuel nodes for assenbly design 9 (Batch 11, 2.10 wt% BAC)
1 17.7800 : Node mirber and height (cm)
2 20.0025: Node nuber and height (cm)
3 20.0025: Node nuter and height (cm)
4 20.0025: Node nuter and height (cm)
5 20.0025 : Node mater and height (cm)
6 20.0025 : Node ixer and height (cm)
7 20.0025 :Node nuber and height (cm)
8 20.0025 :Node nmer and height (cm)
9 20.0025 : Node ter and height (cm)
10 20.0025: Node mber and height (cm)
11 20.0025: Node nuter and height (cm)
12 20.0025: Node mtr and height (cm)
13 20.0025: Node rairer and height (cm)
14 20.0025: Node nuter and height (cm)
15 20.0025: Node mber and height (cm)
16 20.0025: Node umaber and height (cm)
17 20.0025 : Node rinber and height (Cm)
18 22.3520 : Node nmber and height Ccm)
208: Uurber of fuel rods in assembly
1.44272 Pin-pitch in asserbly (cm)
463605.0 : Initial mass of uranium In assenbly (g)
0.4699 0.47879 0.5461: Fuel pellet radius (cm), clad inmer radius c i) clad outer radius (cm)
19.161 11.033: Upper and lower fuel rod plenum heights (cm)
0.714 0.714: Upper and lower fuel rod end-cap heights (cm)
8.731 16.723: Upper and lover fuel asserbly end-fitting heights (cm)
7: umber of spacer grids (excluding the lower grid)
1 8.573 383.4J6 115.698: Spacer *, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vo
2 5.08 321.493 125.758 Spacer 9 spacer height (cm), distance between top of spacer and bottom of active fuel (cm), vol
3 5.08 267.917 125.758 u Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
4 5.08 214.338 125.758 1 Spacer U, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
5 5.08 160.760 125.758 zSpacer t, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), vol
6 5.08 107.181 125.758 tSpacer U, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Vol
7 5.08 53.605 125.758 : Spacer #. spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Volu
1: Zirc*4 fuel rod cladding specification
1.5565 22 : Fuel rod ipper plenmi density (g/cc) t of isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
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2t062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.85Z0 22 r fuel rod tinoer plenum density Cg/cc). I Of isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.569
26054.60c 1.709
28056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1952 33 : Fuel asserbly uper end-fitting density Cg/cc), 4 of Isotopes
6000.50c 0.066
7014.50c 0.071
14000.50c 0.573
15031.50c 0.034
16032.50c 0.023
24050.60c 0.655
24052.60c 13.136
24053.60c 1.518
24054.60c 0.385
25055.50c 1.462
26054.60c 2.894
26056.60c 46.662
26057.60c 1.087
26058.60c 0.148
28058.60c 8.511
28060.60c 3.366 *
28061.60c 0.148
2W062.60c 0.478
28064.60c 0.125
1001.5Cc 1.756
5010.5Cc 2.U41E-03
5011.56c 1.298E-02
8016.50c 13.934
13027.5Cc 0.058
22000.50c 0.104
27059.50c 0.115
29063.60c 0.024
29065.60c 0.011
41093.50c 0.296
42000.50c 0.352
73181.50c 0.296
40000.60c 1.673
5O000.35c 0.024
2.2431 33 : Fuel asseutly lower end-fitting density (g/cc). U of Isotopes
6000.50c 0.056
7014.50c 0.058
14000.50c 0.477
15031.50c 0.028
16032.50c 0.019
24050.60c 0.551
24052.60c 11.055
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24053.60c 1.278
24054.60c 0.324
25055.50c 1.206
26054.60c 2.392
26056.60c 38.567
26057.60c 0.899
26058.60c 0.122
28058.60c 7.589
28060.60c 3.001
28061.60c 0.132
28062.60c 0.427
28064.60c 0.112
1001.50c 3.002
5010.50c 4.766E-03
5011.56c 2.177E-02
E016.50c 23.524
13027.50c 0.056
22000.50c 0.101
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.SOc 0.286
42000.50c 0.341
73181.50c 0.286
40000.60c 3.589
50000.35c 0.051
I : Zirc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 : CT IR, OR, CT top to lower pad top, CT bot to lower pad bot
1: ZIrc-4 CT material specification
0.56007 0.690965 393.065 3.175 IT 1R, lR, IT top to Lower pad top, IT bot to lower pad bot
I Zirc-4 IT materiel specification
18 : Number of KCNP exial active fuel nodes for assenbty design 10 (Batch 10, CtA)
1 17.7800: lNode numaer and height (cm)
2 20.0025: Node number and height (cm)
3 20.0025: lNode nuiter and height (cm)
4 20.0025: lNode rutter and height (cm)
5 20.0025 INode nurber aed height (cm)
6 20.0025: :Node number and heisht (cm)
7 20.0025 : Node nurber and height (cm)
8 20.0025 : Node nuijer and height (cm)
9 20.0025 llode nuer nd height (cm)
10 20.0025 :Node number and height (cm)
11 20.0025: Node number and height (cm)
12 20.0025 lNode unuber and height (am)
13 20.0025 :Node number and height (cm)
14 20.0025: lNode numaer and height tcm)
15 20.0025 :Node number and height (cm)
16 20.0025: lNode rmber and height (a')
17 20.0025 :Node mater and height (cm)
18 22.3520 lNode nurer and height (cm)
208 : Number of fuel rods In assenbly
1.44272 t Pin-pitch In assemrbly (em)
463630.0: Initial mass of uranius In asserbly (g)
0.463122 0.47879 0.5461 s Fuel pellet radius (cm), clad inner radius tCm), clad outer radius (cm)
19.161 11.033: Upper and lower fuel rod plenun heights (cm)
0.714 0.74 s Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 : Upper and lower fuel assembly end-fitting heights (cm)
7: Ntiber of *pacer grids Cexctuding the lower grid)
1 8.573 383.486 115.69 :'Spacer 5. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vo
2 5.08 321.493 125.758 s Spacer 4, spacer height Ccm), distance between top of spacer and bottom of active fuel Ccm), Vt
3 5.08 267.917 125.758 a Spacer 5, spacer height (cm), distance between top of spacer and bottom of active fuel (em), Vot
4 5.08 214.338 125.758 : Spacer *, spacer height (cm), distance between top of spacer and bottom of active fuel tca), Vot
5 5.0 160.760 125 758 s Spacer *, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Vol
6 5.08 107.181 125.758 s Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
7 5.08 53.605 125.758 s Spaer W. spacer height (cm). distance between top of spacer and bottom of active fuel (a), Voltu
I: Z1rc-4 fuel rod cladding specification
1.5565 22 : Fuel rod Lper pltenum density gt/cc), # of Isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309



Aug 28 1804 1997 Filt aKe: Irp3lb.txt SB3DAOOCO.Ol717-0200-0048 REV 00 ATTACHNENT x - Page 31

15031.'50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c o.r62
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
2W061.60c 0.045
28062.60c 0.1U
2W064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod lower pltelr density (glec), o of Isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.5Cc 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.2637 33 : Fuel asserbly upper end-fitting density (g/cc). I of isotopes
6000.50c 0.067
7014.50c 0.072 .
14000:50C 0.580
15031.50c 0.034
16032.50c 0.023
24050.60c 0.660
24052.60c 13.236
24053.60c 1.530
24054.60c 0.388
25055.50c 1.482
26054.60c 2.933
26056.60c 47.283
26057.60c 1.102
26058.60c 0.149
28058.60c 8.414
28060.60c 3.327
28061.60c 0.146
Z8062.60c 0.473
28064.60c 0.124
1001.50c 1.694
5010.SOc 2.741E-03
5011.56c 1.252E-02
8016.50c 13.443
13027.50c 0.055
22000.5c 0.100
27059.5Cc 0.U1
29063.60c 0.023
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29065.60c 0.010
41093.50c 0.284
42000.50c 0.338
73181.50c 0.284
40000.60c 1.598
50000.35c 0.023
2.2431 33: Fuel assembly lower en-fitting density (Cgcc). f of isotopes
6000.50c 0.056
7014.50c 0.058
14000.50c 0.477
15031.50c 0.028
16032.50c 0.019
24050.60c 0.551
24052.60c 11.055
24053.60c 1.278
24054.60c 0.324
25055.50c 1.206
26054.60c 2.392
26056.60c 38.567
26057.60c 0.e99
26058.60c 0.122
28058.60c 7.589
28060.60c 3.001
28061.60c 0.132
28062.60c 0.427
28064.60c 0.112
1001.50c 3.002
5010.50c 4.766E-03
5011.56c 2.1M-02
8016.50c 23.824
13027.50c 0.056
22000.50c 0.101
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.341
73181.50c 0.286
40000.60c 3.589
50000.35c 0.051
1: Zirc-4 spacer grid material specification
0.6324 0.67310 403.067 6.032 : CT tR, OR, CT top to tower pad top. CT bot to lower pad bot
1 z Zirc-4 CT materale specification
0.56007 0.690965 393.065 3.175 : IT IR, OR, IT top to tower pad top, IT bot to lower pad Eot
I : Zrc-4 IT maturial specifIcation
1B : Number of NCUP axisl active fuel nodes for asserbily design 11 (Batch 11, Ecpty)
1 17.7800 : Node number and height (cm)
2 20.0025 :Node number and height (cm)
3 20.0025: Node nurber and height (cm)
4 20.0025 lNode nuLber and height (cm)
5 20.0025: Node nurber and height (cm)
6 20.0025 : Node nurber and height Can)
7 20.0025 Node number and height (cm)
8 20.0025: lNode nutber and height (cm)
9 20.0025: lNode nfgber and height (cm)
10 20.005 : lNode number and height (cm)
11 20.0025 MNode number and height (cm)
12 20.0025: Node nurber and height (cm)
13 20.0025: lNode number and height (cm)
14 20.0025: Node nurber and height Ccm)
15 20.0025: lNode number and height (cm)
16 20.0025: lNode number and height (Cm)
17 20.0025 : Node number and height (cm)
18 22.3520 : Node nurber and height (cm)
208 : Number of fuel rods In assembly
1.Um272 Pin-pitch in assembly (cm)
463605.0 Initial mass of uranium In assembly (g)
0.4699 0.47879 0.5461 : Fuel pellet radius (cm). clad Irner radius (cm), clad outer radius (cm)
19.161 11.033 : Upper and lower fuel rod plenum heights (cm)
0.714 0.714 Upper and lower fuel rod end-cap heights (cm)
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6.731 16.723 : Upper and lower fuel assembly end-fitting heights Cc.)
7 M hurwer of spacer grids (excluding the lower grid)
1 8.573 383486 113.698 : Spacer #, spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Vo

2 5.08 321.493 125.758 : Spacer U spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
3 5.0 267.917 125.758 s Spacer U spacer helght (cm), distance between top of spacer and bottom of active fuel (cm). Vol
4 5.08 214.335 125.758 Spacer c spacer heliht (cm), distance between top of spacer and bottom of active fuel Jcn), Vol

5 5.08 160.760 125.758 i Spacer I spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
6 5.08 107.181 125.758 Spacer U spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
7 5.08 53.605 125.758 Spacer I. spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Volu
1 Zirc-4 fuel rod eladding specification
1.5565 22: Fuel rod ipper plenum density (Slcc), of isotopes
6000.50c 0.033
7014.50c 0.041
14000.5c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c D.608
26055.60c 0.083
2805B.60c 2.566
Z8060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22: Fuel rod lower plenum density (glcc). 4 of isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.5c 0.869
26054.60c 1.709 *
26056.6ec 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.6Cc 1.071
25061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1031 33 s Fuel assembly pper end-fitting density cgtcc), o of isotopes
6000.50c 0.065
7014.50c 0.070
14000.50c 0.567
15031.50c 0.033
16032.50c 0.023
24050.60c 0.649
24052.60c 13.011
24053.60c 1.504
24054.60c 0.381
25055.50c 1.444
26054.60c 2.860
26056.60c 46.113
26057.60c 1.075
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26058.60c 0.146
28058.60c 8.492
28060.60c 3.358
28061.60c 0.148
28062.60c 0.477
28064.60c 0.125
1001.50c 1.843
5010.50c 2.97JE-03
5011.56c i.360E-02
8016.50c 14.629
13027.50c 0.058
22000.50c 0.105
27059.50c 0.116
29063.60c 0.024
29065.60c 0.011
41093.50c 0.298
42000.50c 0.355
731B1.50c 0.298
40000.60c 1.681
50000.35c 0.024
2.2431 33 : Fuel assembly lower end-fitting density Cglcc), I of Isotopes
6000.50c 0.056
7014.50c 0.058
14000.50c 0.477
15031.50c 0.028
16032.50c 0.019
24050.60c 0.551
24052.60c l.OSS
24053.60c 1.278
24054.60c 0.324
25055.50c 1.206
26054.60c 2.392
26056.60c 38.567
26057.60c 0.899
26058.60c 0.122
28058.60c 7.589
28060.60c 3.001
28061.60c 0.132
28062.60c 0.427
28064.60c 0.112
1001.50c 3.002
5010.50c 4.766E-03
5011.56c 2.177E-02
8016.50c 23.824
13027.5Cc 0.056 '
22000.50c 0.101
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.341
73181.50C 0.286
40000.60c 3.589
50000.35c 0.051
I s Zirc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 : CT II, 0R, CT top to lower pad top, CT bat to lower pad bot
I: Zirc-4 ST materil specification
0.56007 0.690965 393.065 3.175 s IT IR, OR, IT top to lower pad top, IT bot to lower pad bot
I Zirc-4 IT material specification
18 : Nurber of lCIP axial active fuel nodes for assembly design 12 (Batch 10, Espty)
1 17.7800 : Mode numrer and height (cm)
2 20.0025 s Node uuber and height (cm)
3 20.00Z s llode mueber and height (cm)
4 20.0025 s lode nurer and height (cm)
5 20.0025 s Node neber and height (cm)
6 20.0025 : Node rmber and height (cm)
7 20.0025 s Mode number and height (cm)
A 20.0025 s Mode nuer and height (cm)
9 20.0025 s Node meuber and height (cm)
10 20.0025 s Node nmber and height Ccm)
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11 20.00 : node nu*ber and height (cm)
12 20.0025 : Node number and height (Cm)
13 20.0025 :,Node nurber and height (cm)
14 20.O025 : Node oauter and height (cm)
15 20.0025 : lode number *nd height (cm)
16 20.002S L Node number and height (cm)
17 20.0025 : Made number and height (cm)
18 22.3520 s Node nurber and height (cm)
208 : Number of fuel rods In ssemtly
1."4272 Pin-pitch In assemrbly (cm)
46363.0 initial mass of uranium In assembly (g)
0.468122 0.47879 0.5461 : Fuel pellet radius (cm). clad inner radius (cm). clad outer radius (cm)
19.161 11.033 : Upper and Lower fuel rod plenum heights (cm)
0.714 0.714 : Upper and lower fuel rod end-cap heights (cm)
6.73i 16.723 : Upper and lower fuel assembly end-fitting helghts (cm)
7 Number of spacer grids (excluding the lower grid)
1 8.573 383.4t6 115.698 s Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vo
2 5.08 321.493 125.758 Spacer f, spacer height (cm). distance between top of spacer and bottom of active fuel (cm). vol
3 5.08 267.917 125.758 Spacer , spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Vol
4 5.08 214.338 125.758 Spacer f, spacer height (cm). distance between top of spacer and bottom of active fuel (CM). Vol
5 5.08 160.760 125.758: Spacer f, spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Vol
6 5.08 107.181 125.758 Spacer f. spacer height (cm). distance between top of spacer and bottom of active fuel (cm). Vol
7 5.08 53.605 125.758 epacer C. spacer height (cm). distance between top of pacer and bottom of active fuel (cm). volu
1 : Zirc-4 fuel rod cladding specification
1.5565 22 : Fuel rod Liper plenum density go/cc), t of isotopes
6000.50c 0.033
7014.50c 0.041
14000.50C 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c O.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071'
40000.60c 57.766
50000.35c 0.824
2.A520 22: Fuel rod lower plenua density (g/cc), I of isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.SCc 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c S5.509
50000.35c 0.792
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3.1031 33 : Fuel asseuibly upper end-fitting density (C/cc), t of isotopes
6000.50c 0.065
7014.50c 0.070
14000.50c 0.567
15031.50c 0.033
16032.50c 0.023
24050.60c 0.649
'24052.60c 13.011
24053.60c 1.504
24054.60c 0.381
25055.50c 1.444
26054.60c 2.860
26056.60c 46.113
Z6057.60c 1.075
26058.60c 0.146
28058.60c 8.492
28060.60c 3.358
28061.60c 0.148
28062.60c 0.477
28064.60c 0.125
1001.50c 1.843
5010.50c 2.978E-03
5011.56c 1.360E-02
8016.50c 14.629
13027.50c 0.058
22000.50c 0.105
27059.50c 0.116
29063.60c 0.024
29065.60c 0.011
41093.50c 0.298
42000.50c 0.355
73181.50c 0.298
40000.60c 1.681
50000.35c 0.024
2.2431 33 *: Fuel asswmbly lower end-fitting density (gcec), 6 of Isotopes
6000.50c 0.056
7014.50c 0.058
14000.50c 0.477
15031.50c 0.028
16032.50c 0.019
24050.60c 0.551
24052.60c 11.055
24053.60c 1.278
24054.60c 0.324
25055.50c 1.206
26054.60c 2.392
26056.60c 36.567
26057.60c 0.899
26058.60c 0.122
28058.60c 7.589
28060.60c 3.001
28061.60c 0.132
28062.60c 0.427
28064.60c 0.112
1001.5Cc 3.002
5010.30c 4.766E-03
5011.56c 2.177E-02
8016.50c 23.824
13027.5Dc 0.056
22000.50c 0.101
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.341
73181.50c 0.286
40000.60c 3.589
50000.35c 0.051
1 : Zlrc4 spacer 5rld material specification
0.63246 0.67310 403.067 6.032 s CT JR. OR, CT top to lower pad top, ST bot to lower pad bot
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I s ZIrc-4 CT materll specifcatioln
0.56007 0.690965 393.065 3.175 s IT It, CR, IT top to lower pad top, IT bot to lower pad bot
1 s ZIrc-4 IT mterial specification
18 s lumber of KWIP axial active fuel nodes for assembly design 13 (Batch 10, APSR)
1 17.7800 . Node ruber and height (cI)
2 20.0025 z Node nurber and height (en)
3 20.0025 s Node nurber and height (en)
1 20.0025 : Node number and height (em)
s 20.0025 : Node nur er and height (cm)
6 20.0025 : Node rnuber and height (cm)
7 20.0025 : Node niumber and height (cm)
4 20.0025 z Node ntaber and height (cm)
9 20.0025 : Node number and height (cm)
10 20.0025 : Node number and height (cm)
11 20.0025 : Node rarber and height (cm)
12 20.0025 : Node number and height (cm)
13 20.0025 s Node number and height (cm)
14 20.0025 : Node harber and height Ccm)
15 20.0025 : Node number and height (cm)
16 20.0025 : Node nuter and height (cm)
17 20.0025 N Node nuber and height (cm)
18 22.3520 : Node number and height (cm)
208: Number of fuel rods In asseurbly
t.44272 Pin-pitch In assembly (cm)
463630.0 s Initial mass of uraniun In asserbly CS)
0.468122 0.47J79 0.5461 : Fuel pellet radius (cm), clad Inner radius Cent) clad outer radius (cm)
19.161 11.033 : Upper and lower fuel rod plenum heights (cm)
0.714 0.714 s Upper and lower fuel rod end-cup heights (cm)

.731 16.723 Upper and lower fuel assembly end-fitting heights (cm)
7 N Mumter of spacer grids (excluding the lower grid)
1 6.573 383.456 115.698 Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (CM). Ye
2 5.08 321.493 125.758 spacer 9. spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Vol
3 5.05 267.917 125.755 Spacer s spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
4 5.08 214.338 125.758 s Spacer 5 spacer height (cm), distance between top of spacer and bottom of active fuel (cn), Vol
5 5.08 160.760 125.758 Spacer I. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
6 5.08 107.181 125.758 s Spacer f spacer height (cm), distance between top of spacer and bottom of active fuel (Cc), Vol
7 5.08 53.605 125.758: Spacer Af spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Volu
I: Zirc-4 fuel rod cladding specification
1.5565 22 : Fuel rod upper plenum density (u/cc) f of isotopes
6000.5Cc 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329 * -
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
B016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.5520 22 : Fuel rod lower plenum density (glcc), f of isotopes
6000.50C 0.035
7014.50c 0.043
14000.50c 0.326
t5031.5Sc 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
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24054.60c 0.204
25055.5Cc 0.869
26054.60c 1.709
26056.60c 27.553
26057.6Dc 0.642
26058.60c O.D87
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60C 55.509
5000.35c 0.792
3.24M8 33 S Ful euussely upper and-fitting density (g/cc), # of Isotopes

6000.50C 0.066
7014.50c 0.072
14000.50C 0.579
15031.50c 0.034
16032.50c 0.023
24050.60c 0.659
24052.60c 13.216
24053.60c 1.527
24054.60c 0.387
25055.50c 1.478
26054.60c 2.926
26056.60c 47.178
26057.60c 1.099
26058.60c 0.149
28058.60c 8.421
28060.60c 3.330
28061.6Cc 0.147
28062.60c 0.473
28064.60c 0.124
1001.50c 1.707
5010.SOC 2.762E-03
5011.56c 1.262E-02
8016.50c 13.549
13027.Sc 0.056
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.011
41093.50c 0.285
42000.50C 0.339 .
73181.50c 0.28S
40000.6Dc 1.606
5000C.SSc 0.023
2.2431 33 : Fuel assebty temr end-flttlng density (gfcc), 

£ of Isotopes

6000.50c 0.056
7014.50c 0.058
14000.5Cc 0.477
15031.SCc 0.028
16032.50c 0.019
24050.60c 0.551
24052.60c 11.055
24053.60c 1.278
24054.6Qc 0.324
25055,50c 1.206
26054.60c 2.392
26056.60c 38.567
26057.60c 0.899
26058.60c 0.122
28058.60c 7.589
28060.6Cc 3.001
28061.60c 0.132
28062.60c 0.427
28064.60c 0.112
1001.50c 3.002
5010.50c 4.766E-03
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S011.56c 2.1M-02
8016.50c 23.824
13027.50c 0.056
22000.50c 0.101
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.341
73181.5Cc 0.286
40000.60c 3.589
50000.35c 0.051
I : Zire-4 spacer grid material specification
0.6326 0.67310 403.067 6.032 : CT IR. OR, CT top to lower pad top, CT bat to lower pad bat
I: Z2rc-4 CT material specification
0.56007 0.690965 393.065 3.175 : IT [R. OR, IT top to lower pad top, IT bat to lower pad bat
I : Zirc-4 IT mnterial specification
18 N Umber of lCNP axial active fuel nodes for asseebly design 14 (Batch 11. 0.50 wt% 94C)
1 17.7800 : Mode number and height (CM)
2 20.0025: Node nurber and height (tm)
3 20.0025 : Node number and height (cr)
4 20.0025 : lode nrter and height (cm)
5 20.0025 : Node umber and height (cm)
6 20.0025 s Node nurber and height Can)
7 20.0025 : lode number and height (cm)
8 20.0025 : Node nurber and height (em)
9 20.0025 : Mode nurmer and height (em)
10 20.0025 : Mode number and height (cm)
11 20.002S s Node number and height (cm)
12 20.0025 : Mode rnwber ard height (cm)
13 20.0025 Mode rnuber and height Cco)
14 20.0025 : Node uber and height Ccm)
15 20.0025 : Mode number and height (Cc)
16 20.0025 : Node number and height (Cc)
17 20.0025 : Mode umaber and height (cm)
18 22.3520 : Node Lai'er and height (cm)
208 : Number of fuel rods In ussebtly
1.44272 Pin-pitch In assembly (cm)
463605.0 : Initial mass of uranium In asselbty (g)
0.4699 0.47879 0.5461 : Fuel pellet radius tCcm). clad inner radius (cm), clad outer radius (cm)
19.161 11.033 : Upper and lower fuel rod plenmi heights (cm)
0.714 0.714 : Upper and lower fuel rod nd-cap heights (cm)
8.731 16.723 : Upper and lower fuel asselbty eind-fitting heights (cm)
7 : Number of spacer grids (excluding the lower grid)
1 8.573 383.486 115.698 : Spacer 9, spacer height [cm), distance between top of spacer and bottom of active fuel (cm). Vo
2 5.08 321.493 125.758 : Spacer E. spcer height (cm). distance between top of spacer and bottom of active fuel (cm). Vol
3 5.08 267.917 125.758 : Spacer f, spacer height (cm). distance between top of spacer and bottom of active fuel (cm). Vot
4 5.08 214.338 125.758 z Spacer f, spbcer height (cm). distance between top of spacer and bottom of active fuel (cm). Vol
5 5.08 160.760 125.758 : Spacer #, spacer height (cm). distance between top of spacer and bottom of active fuel Ccm). Vol
6 5.08 107.181 125.758 : Spacer if spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Vol
7 5.08 53.605 125.758 : Spacer f. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
I : Zlrc-4 fuel rod cladding specification
1.5563 22 s Fuel rod ipper plenum density Cgece), of Isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
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28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22: Fuel rod lower plenun density g/ce). of isotopes
6000.SOc 0.035
014.50c 0.043

14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
S0000.35c 0.792
3.1952 33: Fuel assembly pper end-fitting density (g/cc), £ of Isotopes
6000.50c 0.066
7014.5Sc 0.071
14000.50c 0.573
15031.50c 0.034
16032.50c 0.023
24050.60c 0.655
24052.60c 13.136
24053.60c 1.518
24054.60c 0.385
25055.50c 1.462
26054.60c 2.894
26056.60c 46.662
26057.60c 1.087
26058.60c 0.148
28058.60c 8.511
28060.60c 3.366 6
28061.60c 0.148
28062.60c 0.478
28064.60c 0.125
1001.50c 1.756
5010.50c 2.841E-03
5011.56c 1.298E-02
8016.50c 13.934
13027.50c 0.058
22000.50c 0.104
27059.50c 0.115
29063.60c 0.024
29065.60c 0.011
41093.50c 0.296
42000.50c 0.352
73181.50c 0.296
40000.60c 1.673
50000.35c 0.024
2.2431 33 : Fuel asseirbly lower end-fitting density (geCC), * of isotopes
6000.50c 0.056
7014.50c 0.058
14000.50c 0.477
15031.50c 0.028
16032.50c 0.019
24050.60c 0.551
24052.60c 11.055
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24053.60c 1.278
24054.60c 0.324
25055.50c 1.206
26054.60c 2.392
26056.60c 38.567
26D57.60c 0.899
2605a.60c 0.122
28058.60c 7.589
28060.60c 3.001
28061.60c 0.132
28062.60c 0.427
28064.60c 0.112
1001.50c 3.002
5010.50c 4.766E-03
5011.56c 2.177E-02
W016.50c 23.824
13027.5Sc 0.056
22000.50c 0.101
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.341
73181.50c 0.286
40000.60c 3.589
50000.35c 0.051
1 : Zirc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 s CT It, R, CT top to lower pad top, CT bot to lower pad bot
1: ZIrc-4 CT material specification
0.56007 0.690965 393.065 3.175 : IT It, OR, IT top to lower pad top, IT bot to lower pad bot
1 * Zirc-4 IT material specification
la : Number of NCNP exial active fuel nodes for assenbly design 15 (latch 9, CRA)
1 17.7EOO * Mode nurer and height (cm)
2 20.0025 : Node number and height (cm)
3 20.0025 : Node nur er and height (cm)
4 20.0025 : Node rucber and height (cm)
5 20.0025: Node number and height Ccm)
6 20.0025 : Node nur er and height (cm)
7 20.0025 : Node number and height Ccm)
8 20.0025 : Node nutber and height (cm)
9 20.0025 : Node nur er and height (cm)
10 20.0025 : Node nriber and height (Cm)
11 20.0025 : Node nuber and height Ccm)
12 20.0025 : Mode nurber and height (cm)
13 20.0025 : Node'niz er and height (cm)
14 20.0025: Node maer and height (cm)
15 20.0025 : Node number and height (cm)
16 20.0025 l Node nutber and height (cm)
17 20.0025 Nlode nmber and height (cm)
18 22.3520 : Node nizter and height (cm)
208: Number of fuel rods in assembly
1.44272 Pin-pitch In assembly (cm)
463630.0 Initial mass of.uranium In assefily (g)
0.468122 0.47879 0.5461 : Fuel pellet radius (cm), clad inrer radius (cm), clad outer radius (cm)
19.161 11.033 : Upper and lower fuel rod plerm heights (cm)
0.714 0.714 tipper and tower fuel rod end-cap heights (cm)
8.731 16.723: Upper and lower fuel asse*bly end-fitting heights (cm)
7 Nuber of spacer grids (excluding the lower grid)
1 8.S73 383.4M6 115.698 : Spacer I, spacer height (em), distance between top of spacer and bottom of active fuel (cn), Vo
2 5.08 321.493 125.758 a Spacer t, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
3 5.08 267.917 125.758 a Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Vol
4 5.08 214.338 125.78 tSpacer i. spacer height (cm), distance between top of peer and bottom of active fuel (cm), Vol
5 5.08 160.760 125.758 tSpacer f, spacer height (cm), distance between top of spacer and bottom of qctive fuel (cm), Vol
6 5.08 107.181 125.758 Spacer 4, spacer height (ca), distance between top of spacer and bottom of active fuel (cm), vol
7 5.08 53.605 125.758a Spacer 4, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
I: 2Irc-4 fuel rod cladding specification
1.5565 22 : Fuel rod upper plenun density (g/cc), 4 of Isotopes
6000.50c 0.033
7014.5Cc 0.041
14000.50c 0.309
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15031.50c 0.019
16032.5c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
'26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22: Fuel rod lower plenum density /=cc). U of isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.2K4
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
2t062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.2637 33 : Fuel assoebly upper ead-fitting density (g/cc)* 4 of Isotopes
6000.5Sc 0.067
7014.50c 0.072 .
14000.50c 0.580
15031.50c 0.034
16032.50c 0.023
24050.60c 0.660
24052.60c 13.236
24053.60c 1.530
24054.60c 0.388
25055.50c 1.482
26054.60c 2.933
26056.60c 47.283
26057.60c 1.10Z
26058.60c 0.149
28058.60c 8.414
28060.60c 3.327
28461.60c 0.146
28062.60c 0.473
28064.60c 0.124
1001.50c 1.694
5010.50c 2.741E-03
5011.56c 1.252E102
8016.50c 13.443
13027.50c 0.055
22000.Sc 0.1C0
27059.SOc 0.111
29063.60c 0.023
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29065.60c 0.010
41093.50c 0.284
42000.50c 0.338
731t1.50c 0.284
40000.60c 1.598
50000.35c 0.023
2.2431 33 : Fuel assembly lower and-fitting density (vilc), of isotopes
6000.50c 0.056
7014.50c 0.058
14000.5c 0.477
15031.50c 0.028
16032.50c 0.019
24050.60c 0.551
24052.60c 11.055
24053.60c 1.278
24054.60c 0.324
25055.50c 1.206
26054.60c 2.392
26056.60c 38.567
26057.60c 0.899
26058.60c 0.122
28058.60c 7.589
28060.60c 3.001
28061.60c 0.132
28062.60c 0.427
28t64.60c 0.112
1001.50c 3.002
5010.50c 4.766E-03
5011.56c 2.1M-02
8016.50c 23.824
13027.50c 0.056
22000.50c 0.101
27059.50c 0.112
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.341
73181.50c 0.286
40000.60c 3.589
50000.35c 0.051
I : Zirc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 : CT IR; OR, CT top to lower pad top. CT bot to lower pad bot
I s 21rc-4 CT materIal specificatlon
0.56007 0.690965 393.065 3.175: IT II OR. IT top to lower pad top. IT btt to lower pad bot
I : Zirc-4 IT material specification
4 . larber of different 8PLI banks
06 : 3PMA bank identifier
17 s Number of 8PRA axial nodes
1 17.7800 : Mode number and height (cm)
2 20.0025 : Node nurber aud height (cm)
3 20.0025 : Node nurter and height (cm)
4 20.0025 : Node nutber and height (cm)
5 20.0025 s Node nurber and height (cm)
6 20.0025 : Node number and height (cm)
7 20.0025 : Node nurber and height (cm)
8 20.0025 : Node nruer and height (cm)
9 20.0025 : Node number and height (cm)
10 20.0025 : Node nurer and height (cm)
11 20.0025 : Node nunber and height (cm)
12 20.0025 : Node numrber and height (cM)
13 20.0025 . Node nutber and height (cm)
14 20.0025 : Node rumber and height (cm)
13 20.0025 : Node namber and height (cm)
16 20.0025 : Node number and height (cm)
17 20.0025 s Node number and height (cm)
39.075 s Dist. between top of lower pad and botton of bottom 8P node (cm)
r : Flag for non-absorbing BP nodes
01 Y: Node I Flag for non-absorbing BP material
02 N : Node F flag for non-absorbing BP material
03 N: Node # Flag for non-absorbing BP material



Aug 28 t8:04 1997 Flilt ame: Inp3lbatxt BRA000000C01717-0200-000U IEV 00 ATTACENT X -K Page U

04 N1: Node I6 Flag for non-absorbing BP material
05 E: Node #, Flag for non-absorbing UP materalt
061: Node 6 Flag for non-absorbing BP material
07 N: Node Flag for non-absorbing BP materiat
08 N: Node 6 Flag for non-absorbing BP material
09U: Node 6 Flag for non-absorbing BP material
10 N : Node I Flag for non-absorbing BP material
11 N : Node f. Flag for non-absorbing BP material
12 N: Node , Flag for non-absorbing EP material
13N: Node f Flag for non-absorbing BP material
14 N: Node i, Flag for non-absorbing BP material
15 N Node 6, Flag for non-absorbing UP material
16N: Node *, Flag for non-absorbing UP material
17 N : Node i4 Flag for non-absorbing BP meterlal
0.4318 0.4572 0.5461 s UP absorber radius (cmI), PR IR (cm). RPR OR (cm)
49.85 1.914 : RPR upper plenun height (cm), RPR loser plenun height (cm)
I : 6PR absorber materalt specification (A1203-14C)
3.7 0.500 : BP density tg/ec), 14C wt% In BP
I NMon-absorbing SP material specification (A1203)
3.7: Non-absorbing BP density (g/ce)
1 2Z1rc-4 UPR clad material specification
1.9030 22: 8PR upper plem. density (C/cc), o f isotopes
6000.50c 0.069
7014.50c 0.087
14000.50c 0.651
15031.50c 0.039
16032.50c 0.026
24050.60c 0.689
24052.60c 13.809
24053.60c 1.596
24054.60c 0.405
25055.50c 1.735
26054.60c 3.400
26056.60c 54.820
26057.60c 1.278
26058.60c 0.173
28058.60c 5.409
28060.60c 2.139
2S061.60c 0.094
28062.60c 0.304
28064.60c 0.080
8016.50c 0.016
40000.60c 12.996
50000.35c 0.185
6.56 11: SPR lower ptcrn density (g/cc). I of isotopes
24050.60c 0.004
24052.60c 0.084
24053.60c 0.010
24054.60c 0.002
26054.60c 0.011
26056.60c 0.184
26057.60c 0.004
26058.60c 0.001
8016.50c 0.120
40000.60c 98.180
50000.35c 1.400
07 : PRA bank Identifier
17: Nuber of BPRA axial nodes
1 17.78'0:N ode nuaber and height (cm)
2 20.0025: Node number and height (cm)
3 20.0025: Node nutber and height (cm)
4 20.0025: aode number and height (cm)
5 20.0025: Node nurmer and height (cm)
6 20.0025: lNode number and height (Cm)
7 20.0025: Node number and height (cm)
8 20.0025: Node nuaber and height (cm)
920.0025: Node ruiber and height (cm)
10 20.0025: Node rwnber and height (cm)
11 20.0025: Node nurber and height (cm)
12 20.0025: Node nudber and height (cm)
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13 20.0025 : Node number and height (Cm)
14 20.0025 : Node number and height (cm)
15.20.0025 : Node number and height (cm)
16 20.0025 : Node nurber and height (cm)
17 20.0025 s Node nunber and height (cm)
39.075 : Dist. between top of lower pad and bottom of bottom UP node tcm)
Y : Flag for non-absorbing BP nodes
01 Y : Node I. Flag for non-absorbIngP material
02 N : Node I Flag for non-absorbing BP material
03 N : Node f flag for non-absorbing BP material
04 N : Node I, FLag for non-absorbing BP material
05 N h Node i, Flag for non-absorbing BP material
06 N : Node I, Flag for non-absorbing BP material
07 N : Node 0, Flag for non-ebsorbing BP material
O N : Node 4, Flag for non-absorbing BP material
09 N Node Flag for non-absorbirg UP material
10 N : Node F flag for non-absorbing UP material
11 N : Node I, Flag for non-absorbing BP material
12 N N ode , Flag for non-absorbing OP material
13 N : Node I Flag for non-absorbing BP material
14 N : Node 4 Flag for non-absorbing SP material
15 N : Node 9, Flag for non-absorbing 8P material
16 N : Node *, Flag for non-absorbing BP material
17 N : Node I. Flag for non-absorbing BP material
0.4318 0.4572 0.5461 8 BP absorber radius Ccm), EPR JR tcn), 8PR OR (cm)
49.825 1.914 : OPR wiper plenun height (cm). RPR lower plenun height cm)
1: 8PR absorber material specification tAl203-84C)
3.7 1.400 : BP density lo/cc), 14C wtX in BP
I: Non-absorbing *P material specication CA1203)
3.7: Non-absorbing UP density (glcc)
1: Zirc-4 BPI clad material specification
1.9030 22 : 8PR Liper plenum density Cu/cc). of Isotopes
6000.50c 0.069
7014.50c 0.087
14000.50c 0.651
15031.50c 0.039
16032.50c 0.026
24050.60c 0.689
24052C60c 13.809
24053.60c 1.596
24054.60c 0.405
25055.50c 1.735
26054.60c 3.400
26056.60c 54.820
26057.60c 1.278 M
26058.60c 0.173
28058.60c 5.409
28060.60c 2.139
28061.60c 0.094
28062.60c 0.304
28064.60c 0.080
8016.50c 0.016
40000.60c 12.996
50000.35c 0.185
6.56 11 : RPR lower plenum density (t/cc), of Icotopes
24050.60c 0.004
24052.60c 0.084
24053.60c 0.010
24054.60c 0.002
26054.60c 0.011
26056.60c 0.184
26057.60c 0.004
26058.60c 0.001
8016.50c 0.120
40000.60c 98.180
50000.35c 1.400
08 : UPRA bank Identifier
17 : Nurber of UPRA axial nodes
1 17.7800: llode nmber and height (cm)
2 20.0025 : Node nuzber and height Con)
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3 20.0025 : Node number and height (cm)
4 20.0025 : Node numter and height (cm)
5 20.0025 : Mode number and height (cm)
6 20.0025 : Node rurber and height (cm)
7 20.0025 : Mode number and height (cm)
8 20.0025 : Node numter and height (cm)
9 20.0025 I Node number ad height (cm)
10 20.0025 : Node nurber and height (cm)
11 20.0025 : Node number and height (cm)
12 20.0025 s Node nunber and height (cm).
13 20.0025 s Mode rmber and height (cm)
14 20.0025 s Node number and height (cm)
15 20.0025 : Bode number and height (cm)
16 20.0025 : Node number and height tcm)
17 20.0025 : Node nunber and height (mo)
39.075 : Dist. between top of lower pad and bottom of bottom BP node (cm)
Y : Flag for non-absorbing UP nodes
01 V : Mode I. Flag for non-absorbing BP material
02 N : Node if Flag for non-absorbing BP material
03 N : Node if, Flag for non-absorbing BP material
04 N : Node U, Flag for non-absorbing BP material
05 N : Node f, Flag for non-absorbing UP material
06 N Mode f, Flag for non-absorbing BP material
07 N : Node I, Flag for non-absorbing BP material
08 N : Node if, Flag for non-absorbing BP material
09 N : Node S, Flag for non-absorbing BP material
10 11: Mode *. Flag for non-absorbing BP material
11 W : Node U. Flag for non-absorbing BP material
12 N : Node f, Flag for non-absorbing P material
13 M : Node *, Flag for non-absorbing BP material
14 1 : Mode f Flag for non-absorbing BP material
15 N : Mode Flag for non-absorbing BP material
16 N : oade 4 Flag for non-absorbing BP material
17 N : Node # Flag for non-absorbing BP material
0.4318 0.4572 0.5461 : BP absorber radius (cm), PR IR (cm), RPR OR (cm)
49.825 1.914 : EPR upper plemnu height (cm). EPR lower plenun height (cm)
1 : SPR absorber material specification tAI203-04C)
3.7 2.000 : UP density Cg/cc), U4C wtZ In BP
1 : Non-absorbing UP material specification CA1203)
3.7 : Non-absorbing BP density C/cc)
1 : ZIrc-4 EPR clad material specification
1.9030 22 : EPR upper plenum density Cu/ec), U of isotopes
6000.50c 0.069
7014.50c 0.087
14000.50c 0.651
15031.50c 0.039
16032.5c 0.026
24050.60c 0.689
24052.60c 13.809
24053.60c 1.596
24054.60c 0.405
25055.50c 1.735
26054.60c 3.400
26056.60c 54.820
26057.60c 1.278
26058.60c 0.173
28058.60c 5.409
28060.60c 2.139
28061.60c 0.094
28062.60c 0.304
28064.6ec 0.080
8016.50c 0.016
40000.60c 12.996
50000.35c 0.185
6.56 11 : EPR lower plenum density (g/cc), # of Isotopes
24050.60c 0.004
24052.60c 0.0S4
24053.60c 0.010
24054.60c 0.002
26054.60c 0.011
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26056.60c 0.184
26057.60c 0.004
26058.60c 0.001
8016.50c 0.120
40000.60c 98.180
50W00.35c 1.400
09 8 8PRA bank identifier
17 Nluber of 5PRA axial node
1 17.7800: lNode nurber and height Ccm)
2 20.0025: lNode nurber and height (cm)
3 20.0025 lNode rinber and height (cm)
4 20.0025 : Node nurter and height (cm)
5 20.0025 Node nuwber and height (cm)
6 20.0025: Node nurber and height Com)
7 20.0025: Node nurber and height cm)
8 20.0025 Node nurber and height (cm)
9 20.0025: Node nriber and height (cm)
10 20.0025: Node nriner and height (cm)
11 20.0025: Node nurber and height (cm)
12 20.0025: Node rwker and height (cm)
13 20.0025: Node nuiter a*d height (cm)
14 20.0025 : Node nudber and height (cm)
15 20.0025: Node number and height (cm)
16 20.0025: lNode nurber and height =m)
17 20.0025 lNode nuaber ard height (cm)
39.075 : Dist. betieen top of lower pad and bottom of bottom BP node (cm)
Y : Flag for non-absorbing *P nodes
01 V : Node 4 Flag for non-absorbing UP material
02 N : Node 4 Flag for non-absorbing BP material
03 X : Node 1, Flag for non-absorbing BP material
04 N : Node #t Flag for non-absorbing UP materfal
05 N : Node I* Flag for non-absorbing UP material
06 N : Node 4. Flag for non-absorbing UP material
07 N : Node it Flag for non-absorbing UP matsrial
08 N : Node 1 Flag for non-absorbing SP material
09 N : Node N, Flag for non-absorbing BP material
10 N : Node if Flag for non-absorbing UP materale
11 N : Node # Flag for non-absorbing UP material
12 N : Node 4, Flag for non-absorbing SP material
13 N : Node 0, Flag for non-absorbing UP material
14 N : Node I, Flag for non-absorbing BP material
15 N : Node 4, Flag for non-absorbing BP material
16 N : Node 4. Flag for non-absorbing BP material
17 N : Node 4 Flag for non-absorbing BP material
0.4318 0.4572 0.5461: BP absorber radius (cm) UPR IR (cm), SPR OR (cm)
49.125 1.914: RPR qper plenum height (cm), BPR lower plenum height (cm)
1 : BPR absorber material specification CAl203-U4C)
3.7 2.100 : ZP density (g/cc), UBC utX In UP
1 Non-absorbing UP materalt specification CA1203)
3.7 : Non-absorbing 8P density Cglcc)
I Zirc-4 SPR clad material specification
1.9030 22 : BPR uLWper plenun density (CUec) t of isotopes
6000.Sc 0.069
7014.50c 0.087
14000.50c 0.651
15031.50c 0.039
16032.50c 0.026
24050.60c 0.689
24052.6Cc 13.809
24053.60c 1.596
24054.60c 0.405
25055.50c 1.735
26054.60c 3.400
26056.60c 54.820
26057.60c 1.278
26058.60c 0.173
28058.60c 5.409
2806D.60c 2.139
28061.60c 0.094
28062.60c 0.304
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28064.60C 0.080
8016.50c 0.016
40000.60c 12.996
50000.35e 0.185
6.56 11: EPR lower peinum density Cg/lc), * of isotopes
24050.60c 0.004
24052.60c 0.084
'24053.60c 0.010
24054.60c 0.002
26054.60c 0.011
26056.60c 0.184
26057.60c 0.004
2605t.60c 0.001
6016.50c 0.120
40000.60c 98.180
50000.35c 1.400
4 lumber of different CkA banks
01 : CRA bank Identifier
0.49784 0.50546 0.55880 366.204 340.361 2.684 27.813 : CR dimensions (cm)
10.17 4 : CR absorber material density (glcc), o f isotopes
47107.60c 41.101
47109.60c 38.899
48000.50c 5.000
49000.60c 15.000
2 : SS304 CR clad material specification
3.2035 19: CR Lipper plenun density (9/cct f of isotopes
6000.50c 0.080
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092 -
7.9 19 : CR lower pienum density Cg/cc). 4 of isotopes
6000.50c 0.080
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
02: CRA bank identifier
0.497J4 0.50546 0.55880 342.000 340.361 2.684 27.813: CR dimensions (cm)
10.17 4 : CR absorber materist density (9/cc). * of isotopes
47107.60c 41.101
47109.60c 38.899
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48000.50C 5.000
49000.60C 15.000
2: SS304 CR clad material specification
3.2035 19 : Cl Wper plern density CU/cc), o cf isotopes
6000.5SC O.O08
7014.SOc 0.100
14000.50c 0.750
15031.50C 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.6Cc 2.465
28061.60c 0.109
28062.6Cc 0.350
28064.60c 0.092
7.9 19 : CR lover pler density C(gee), o ef isotopes
6000.50c 0.080
7014.50C 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
2805t.60c 6.234
28060.60c 2.465
28061.6ec 0.109
28062.60c 0.350
28064.60c 0.092
03 : CRA bank identifier
0.49784 0.50546 0.55880 C0.000 340.361 2.684 27.813 CR dimensons (cii)
10.17 4 s CR absorber material density (V/ec), * of isotopes
47107.6Wc 41.101
47109.60c 38.899
48000.50C 5.000
49000.60C 15.000
2 SS304 CR clad material specification
3.2035 19: CR Lipper plemn density (g/cc), o of isotopes
6000.Sc O.O08
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63A.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
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28064.60c 0.092
7.9 19 s CR lower ptersn density Cu/cc). f of Isotopes
6000.50C 0.080
7014.50C 0.100
14000.50c 0.750
15031.50C 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
04 : CRA bank Identifier
0.49784 0.50546 0.55880 17.000 340.361 2.684 27.813 CR dimensions Ccm)
10.17 4 s CR absorber material density Cg/cc), # of Isotopes
47107.60c 41.101
47109.60c 38.899
48000.5SC 5.000
49000.60c 15.000
.2: SS304 CR clad material specification
3.2035 19 : CR ipper plemri density (u/cc)I of Isotopes
6000.50C 0.080
7014.50c 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
25058.60c 6.234 *
28060.60c 2.465
2S061.60c 0.109
25062.60c 0.350
25064.60c 0.092
7.9 19: CR lower plenun density (C/cc). I of isotopes
6000.50c 0.080
7014.Sbc 0.100
14000.5Dc 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
.24054.60e 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
25062.60c 0.350
28064.60c 0.092
1 : Nurber of different APSKA banks
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05 s APSRA bank identifier
0.47625 .49022 0.558 0.49022 0.5588 s APS diesions (cm)
0.9902 APSR intermediate plu9 volue fractlon
122.000 160.02 1.905 1.924 0.952 0.001 s APS dimensions (cm)
8.19 28 s APSI absorber density (aicc), of isotopes
6000.50c 0.080
14000.50c 0.350
15031.50c 0.015
16032.50c 0.015
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 0.350
26054.60c 0.958
26056.60c 15.442
26057.60c 0.360
26058.60c 0.049
28058.60c 35.382
28060.60c 13.993
2S061.60c 0.616
28062.60c 1.989
28064.60c 0.520
5010.50c 1.078E 03
5011.56c 4.925E-03
22000.50c 0.900
13027.50c 0.500
27059.50c 1.000
29063.60c 0.205
29065.60c 0.095
41093.50c 2.563
42000.50c 3.050
73181.50c 2.S63
2 : ss304 APSR clad material spectfication
2 * SS304 APSR follow rod material specification
l.OE-3 I : APSR Lipper pleai. density (gec). I of isotopes
2004.50c 100.0
l.OE-3 1 : APSR lower plenr. density (g/cc). I of isotopes
2004.50c 100.0
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I : SLY core design
2 ; 1/4th core *yrietry uti ized
Crystal River Unit 3 : Reactor nome
CR3 : Reactor profix for filerames
08 : Cycle Identifier
0.0 t CRC atatepoint 1FPP value
I : Largest Isotope set utilized
OFF : Fuel Density Option
10000 25 225 : Control specifications
18 : Nurber of CRC axial active fuel nodes per assembly
1 17.7800 : Node number and height (cm)
2 20.0025 : Node unuer and height (cm)
3 20.0025 : Mode nuuiber and height (cm)
4 20.0025 : Node nurber and height (cm)
5 20.0025 :Node nurber and height (cm).
6 20.0025 :Node nunber and height (cm)
7 20.0025 : Node nurber and height (om)
6 20.0025 : Node rirer and height (cm)
9 20.0025 Node number and height (cm)
10 20.0025 : Node mrliber and height (cm)
11 20.0025 :a Node number and height (cm)
12 20.0025 : Node nunber and heiht (cm)
13 20.0025 : Node number and height (cm)
14 20.0025 : Node number and height (cm)
15 20.0025 : Mode nurmcr and height (cm)
16 20.0025 :Node number and height (Cem)
17 20.0025 : Node nurber and height (cm)
18 22.3520 :Node number and height (cm)
21.81098 : Assembly pitch In core (cm)
532.0 2200.0 2101.0 : Nod. tep.(F), System press.(psi). ppmb
A16z G27 604 H04 C20 H06 602 F19
G27 619 H10 C10 N12 C12 114 P27
G06 110 C2Oa NIT C1? H19 614 f23
N04 610 HNi G19a 123 625 125
C20 N12 '17 G? 23 F19a 27 G23
H06 C12 N19 C25 H2? E19
G02 H14 G14 H25 623
F19 F27 F23
11 utber of different fuel assembly designs
1 2 3 4 5 6 3 7 (INSERTION ROO ASSENBLIES DEFINE ASSENDLY DESIGNS)
2 3 6 3 4 3 A 8
3 6 5 4 9 4 3 7
4 3 4 3 4 3 &
5 4 9 4 108 2
6 3 4 3 8 11 -
31 3 82

7 7
4 N Uumber of Insertion rod assembly banks
01 CRA 366.204 CRA Banks 1-7
02 APSRA 104.000 APSRA Bank 8
03 BPRA 22.352 1.700 wtX 34C
04 BPRA 22.352 2.000 wt 1B4C
00 00 01 04 01 03 01 00
00 01 03 01 04 01 00 00
01 03 01 04 02 04 01 00
04 01 04 01 04 01 00
01 04 02 04 01 00 00
03 01 04 01 00 00
01 0o0 0o10 00
00 00 00
1.93 3.84 3.J4 3.94 2.62 3.94 3.84 3.49
3.84 3.84 3.94 3.84 3.94 3.84 3.94 3.49
3.84 3.94 2.62 3.94 3.84 3.94 3.U4 3.49
3.94 3.84 3.94 3.84 3.94 3.84 3.94
2.62 3.94 3.84 3.94 3.49 3.94 3.84
3.94 3.84 3.94 3.84 3.94 3.29
3.84 3.94 3.84 3.94 3.84
3.49 3.49 3.49
B B B F B f B B
B B f B f B f B
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B F B F B F B B
B B F B f B F-
1 F B F B F B
F B F B F B
B F B F B-

3 :NUumber of lower regions in NCOP model (below lower end-fittings)
S.08 2.7992 23 : Lower region I height (cm), density (g/cc), t of isotopes
6000.5Sc 0.064
7014.50c 0.080
14000.5Dc 0.603
15031.50c 0.036
16032.50c 0.024
24050.60c 0.637
24052.60c 12.782
24053.60c 1.477
24054.60c 0.375
25055.50c 1.608
26054.60c 3.149
26056.60c 50.763
26057.60c 1.183
26058.60c 0.160
28058.60c 5.011
28060.60c 1.982
28061.60c 0.087
28062.60c 0.282
28064.60c 0.074
1001.50c 2.192
5010.50c 7.408E-03
5011.56c 3.384E-02
6016.50c 17.391
12.70 2.4797 23 : Lower region 2 height (cm), density (9/cc), of isotopes

6000.50C 0.061
7014.50c 0.076
14000.50c 0.573
.15031.50c 0.034
16032.50c 0.023
24050.60c 0.606
24052.60c 12.160
24053.60c 1.405
24054.60c 0.356
25055.50c 1.529
26054.60c 2.995
26056.60c 48.289
26057.60c 1.125 *

26058.60c 0.153
28058.60c 4.767
28060.60c 1.885
28061.60c 0.083
28062.60c 0.268
28064.60c 0.070
1001.50c 2.629
5010.50c .886E-03
5011.56c 4.059E-02
8016.50c 20.861
12.22 0.9820 23 : Loiter region 3 height (cm). density Co/cc). * of Isotopes
6000.50c 0.019
7014.50c 0.024
14000.50c 0.181
15031.50c 0.011
16032.50c 0.007
24050.60c 0.191
24052.60c 3.838
24053.60c 0.444
24054.60c 0.112
25055.50c 0.483
26054.60c 0.945
26056.60c 15.242
26057.60c 0.355
26058.60c 0.048
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28058.60c 1.505
2tO60c60c 0.595
28061.6Cc 0.026
28062.60c 0.085
2W064.60c 0.022
1001.50C 8.473
5010.50c 2.864E-02
5011.56c 1.308E-01
8016.50c 67.234
0.27442 : Distance (cm) between the core baffle and the outer fuel assembly
1.905 7.9 19: Core baffle thickness (cm), density ol/cc). $ of Isotopes
6000.SOc 0.080
7014.SOc 0.100
14000.Sc 0.750
15031.5Cc 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
179.07 : Core barrel Inner radius (cm)
5.08 7.9 19 : Core barrel thickness lco). density (g/cc), f of Isotopes
6000.50c 0.080
7014.50e 0.100
14000.50C 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
2W62.60c 0.350
28064.60c 0.092
156.69: Thermal shield Irmer radius (cm)
5.08 7.9 19: Thermal shlield thickness (cm), density (9/cc), f of isotopes
6000.50C 0.080
7014.50C 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
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28062.60c 0.350
25064.60c 0.092
216.695 s Pressure vessel cladding Irner radius (cm)
0.478 7.9 19 : Pressure vessel cladding thickness (cm), density t/cc), o of isotopes
6000.50c 0.080
7014.50c 0.100
14000.5Sc 0.750
15031.50C 0.045
t6032.50c 0.030
24050.60c 0.793
24052.60c 15.903
24053.60c 1.t38
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
25062.60c 0.350
28064.60c 0.092
21.433 7.832 9: Pressure vessel thickness (cm). density (glcc) 4 of Isotopes
6000.50c 0.220
14000.50c 0.275
15031 .50c 0.035
16032.50c 0.035
25055.50c 0.900
26054.60c 5.615
26056.60c 90.524
26057.60c 2.110
26058.6Cc 0.286
4 : Number of regions above uper end-fitting of assembly contsining a EPRA
14.12 1.2666 23 Upper region 1 height (cm), density (91cc). of isotopes
6000.5Cc 0.035
7014.50c 0.044
14000.50c 0.327
15031.50c 0.020
16032.50c 0.013
24050.60c 0.346
24052.60c 6.934
24053.60c 0.801
24054.60c 0.203
25055.50c 0.872 .
Z6054.60c 1.708
26056.60c 27.535
26057.60c 0.642
26058.60c 0.087
28058.60c 2.718
28060.60c 1.075
28061.60c 0.047
28062.60c 0.153
28064.60c 0.040
1001.5c 6.299
5010.Sc 2.129E 02
5011.56c 9.726E-02
8016.5Cc 49.984
3.18 2.0711 23 s Upper region 2 height (cm), density (g/cc). of isotopes
6000.5Cc 0.056
T014.5Cc 0.070
14000.5c 0.523
15031 .50c 0.031
16032.50c 0.021
24050.60 0.553
24052.60c 11.083
24053.60c 1.281
24054.60c 0.325
25055.50c 1.394
26054.60c 2.730
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26056.60c U.014
26057.60c 1.026
26058.60c 0.139
28058.60c 4.345
2J060.60c 1.713
28061.60c 0.076
28062.60c 0.244
28064.60c 0.064
1001.50c 3.385
5010.50c 1.144E-02
5011.56c 5.227E-02
E016.50c 26.861
7.62 2.9027 25 : Upper region 3 height (cm), density to/cc)' f of Isotopes
6000.Sc 0.064
7014.50c 0.080
14000.50c 0.600
15031.50c 0.036
16032.50c 0.024
24050.60c 0.634
24052.60c 12.713
24053.60c 1.469
24054.60c 0.373
25055.50c 1.599
26054.60c 3.132
26056.60c 50.486
26057.60c 1.177
26058.60c 0.160
28058.60c 4.983
28060.60c 1.971
2S061.60c 0.087
28062.60c 0.280
28064.60c 0.073
1001.50c 2.067
5010.50c 6.986E-03
5011.56c 3.191E-02
8016.50c 16.402
40000.60c 1.531
50000.35c 0.022
5.08 3.5812 25 : Upper region 4 height (cm), density Co/cc). t of isotopes
6000.50c 0.069
7014.50c 0.086
14000.50c 0.644
15031.50c 0.039
16032.50c 0.026
24050.60c 0.681 .
24052.60c 13.649
24053.60c 1.577
24054.60c 0.400
25055.50c 1.716
26054.60c 3.362
26056.60c 54.200
26057.60c 1.263
2605S.60c 0.171
28058.60c 5.350
28060.60c 2.116
28061.60c 0.093
28062.60c 0.301
28064.60c 0.079
1001.50c' 1.339
5010.50c 4.526E-03
5011.56c 2.067E-02
8016.50c 10.627
40000.60c 2.158
50000.35c 0.031
4 : Wunber of regions aboew q.er end-fitting of assembly containing a CRA
14.12 1.4342 23: Upper region I height (cm), density (glcc), C of isotopes
6000.50c 0.041
7014.50c 0.051
14000.5Cc 0.3S6
15031.50c 0.023
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16032.50c 0.015
24050.60c 0.408
24052.60c 8.182
24053.60c 0.946
24054.60c 0.240
25055.50c t.029
26054.60c 2.016
26056.60c 32.493
26057.60c 0.757
26058.60c 0.103
2805Z.60c 3.207
Z8060.60c 1.268
28061.60c 0.056
28062.60c 0.180
28064.60c 0.047
1001.50c 5.422
5010.50c 1.E33E-02
5011.56c 8.373E-02
8016.50c 43.027
3.18 2.1552 23 : Upper region 2 height (cm), density Cgcc), # of isotopes
6000.50c 0.057
7014.50c 0.071
14000.50c 0.535
15031 .5c 0.032
16032.50c 0.02t
24050.60c 0.565
24052.60c 11.338
24053.60c 1.310
24054.60c 0.332
25055.50c 1.426
26054.60c 2.793
26056.60c 45.027
26057.60c 1.049
26058.60c 0.142
28058.60c 4.45
28060.60c 1.758
28061.60c 0.077
28062.60c 0.250
28064.60c 0.065
1001.50c 3.206
5010.50c 1.084E-02
5011.56c 4.950E-02
8016.SCc 25.439
7.62 3.2507 23 : Upper region 3 height (cm), density (glcc), U of Isotopes
6000.50c 0.068 *
7014.50c 0.085
14000.50c 0.634
15031.50c 0.038
16032.50c 0.025
24050.60c 0.671
24052.60c 13.454
24053.60c 1.555
24054.60c 0.394
25055.50c 1.692
26054.60c 3.314
26056.60c 53.428
26057.60c 1.245
26058.60c 0.169
28058.60c 5.274
28060.6Cc 2.086
28061.60c 0.092
28062.60c 0.296
28064.60c 0.078
1001.50c 1.720
5010.50c 5.815E-03
5011.56c 2.656E-02
8016.50c 13.650
5.08 3.4411 23 : Upper region 4 height (cm). density (a/cc), f isotopes
6000.51c 0.069
7014.5Cc 0.086
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14000.50c 0.645
15031.50c 0.039
16032.50c 0.026
24050.60c 0.682
24052.60c 13.684
24053.60c 1.581
24054.6kc 0.401
25055.50c 1.721
26054.60c 3.371
26056.60c 54.343
26057.60c 1.266
26058.60c 0.172
28058.60c 5.364
28060.60c 2.121
28061.60c 0.093
28062.60c 0.302
28064.60c 0.079
1001.50c 1.558
5010.50c 5.268E-03
5011.56c 2.406E-02
5016.50c 12.367
4 s Nurber of regions above ipper nd-fitting of assedbly containing an APSRA
14.12 1.5497 23 : Uper region I height (em). density Cu/cc), of isotopes
6000.50c 0.045
7014.50c 0.056
14000.50c 0.419
15031.50c 0.025
16032.50c 0.017
24050.60c 0.443
24052.60c 8.885
24053.60c 1.027
24054.60c 0.260
25055.50c 1.117
26054.60c 2.189
26056.60c 35.286
26057.60c 0.822
26058.60c 0.112
28058.60c 3.483
28060.60c 1.377
28061.60c 0.061
28062.60c 0.196
28064.60c 0.051
1001.Sc 4.928
5010.50c 1.666E-02
5011.56c 7.610E-62
8016.50c 39.108
3.18 2.3456 23 : UpWer region 2 heiht (cm), density Co/cc), of isotopes
6000.50c 0.060
7014.50c 0.074
14000.50c 0.559
15031.50c 0.034
16032.50c 0.022
24050.60c 0.591
24052.60c 11.848
24053.60c 1.369
24054.60c 0.347
25055.50c 1.490
26054.60c 2.919
26056.60c 47.051
26057.60c 1.096
26058.60c 0.149
28058.60c 4.644
28060.60c 1.837
28061.60c 0.081
28062.60c 0.261
28064.60c 0.068
1001.50c 2.848
5010.50c 9.627E-03
5011.56c 4.398E-02
8016.50c 22.599



.Z 
-

sep 04 13:37 1997 file Name: lrp22c.txt 3A000000-017170 200 -00048 tEy 00 ATTACNRElT XXI Page 8

7.62 2.785 23 : Upper region 3 height (cm), density (/cc), o f isotopes
6000.50c 0.064
7014.50c 0.080
14000.50c 0.602
15031.50c 0.036
16032.50c 0.024
24050.60c 0.636
24052.60c 12.758
24053.60c 1.474
24054.60c 0.374
25055.50c 1.604
26054.60c 3.143
26056.60c 50.664
26057.60c 1.181
26058.60c 0.160
28058.60c 5.001
28060.60c 1.978
28061.60c 0.087
28062.60c 0.281
28064.60c 0.074
1001.5Cc 2.209
5010.50c 7.467E-03
5011.S6e 3.411E 02
a016.50c 17.529
5.08 3.4411 23 : Upper region 4 height (cm). density Cglcc), I of Isotopes
6000.50c 0.069
7014.50c 0.086
14000.50c 0.645
15031.50c 0.039
16032.50c 0.026
24050.60c 0.682
24052.60c 13.684
24053.60c 1.581
24054.60c 0.401
25055.50c 1.721
26054.60c 3.371
26056.60c 54.343
26057.60c 1.266
26058.60c 0.172
28058.60c 5.364
28060.60c 2.121
28061.60c 0.093
28062.60c 0.302
28064.60c 0.079
1001.50c 1.558 .
5010.50c 5.268E-03
5011.56c 2.406E-02
E016.50c 12.367
4 : Number of regions above upper end-fitting of regular asserbly
14.12 1.1803 23 Upper region 1 height (c) density Cg/cc). ot Isotopes
6000.50c 0.031
7014.50c 0.039
14000.50c 0.290
15031.50c 0.017
16032.50c 0.012
24050.60c 0.307
24052.60c 6.153
24053.60c 0.711
24054.60c 0.180
25055.50c O.774
26054.60c 1.516
26056.60c 24.434
26057.60c 0.569
26058.60c 0.077
28058.60c 2.412
28060.60c 0.954
28061.60c 0.042
28062.60c 0.136
28064.60c 0.035
1001.5Cc 6.E47
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5010.50c 2.315E-02
5011.56c 1.CIM-o0
8016.50c 54.336
3.18 1.753 23 : Upper regimn 2 height (cm). density (u/cc), I of Isotopes
6000.50c 0.050
7014.50c 0.062
14000.50c 0.467
15031.50c 0.028
16032.50c 0.019
24050.60c 0.494
24052.60c 9.B98
24053.60c 1.144
24054.60c 0.290
25055.50c 1.245
26054.60c 2.438
26056.60c 39.306
26057.60c 0.916
26058.60c 0.124
28058.60c 3.880
28060.60c 1.534
28061.60c 0.068
28062.60c 0.218
28064.60c 0.057
1001.50c 4.217
S010.50c 1.426E-02
5011.56c 6.512E-02
8016.50c 33.467
7.62 2.5446 23 : Upper region 3 height (cm). density Co/cc), o ef isotopes
6000.50c 0.062
7014.50c 0.077
14000.50c 0.580
15031.50c 0.035
16032.50c 0.023
24050.60c 0.613
24052.60c 12.299
24053.60c 1.421
24054.60c 0.360
25055.50c 1.547
26054.60c 3.030
26056.60c 48.842
26057.60c 1.138
26058.60c 0.154
28058.60c 4.821
28060.60c 1.907
28061.60c 0.084
28062.60c 0.271
28064.60c 0.071
1001.50c 2.531
5010.50c 8.556E-03
5011.56c 3.908E-02
8016.50c 20.086
5.08 3.2057 23 : Upper region 4 height (cm), density (g/cc), 8 of isotopes
6000.50c 0.067
7014.50c 0.084
14000.50c 0.632
15031.50c 0.038
16032.50c 0.025
24050.60c 0.668
24052.60c 13.395
24053.60c 1.548
24054.60c 0.393
25055.50c 1.685
26054.60c 3.300
26056.60c 53.197
26057.60c 1.240
26058.60c 0.168
28058.60c 5.251
28060.60c 2.077
28061.60c 0.091
28062.60c 0.295
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25D64.60c 0.077
1001.50c 1.761
5010.50c S.953E-03
5011.56c 2.719E-02
8016.50c 13.975
15 s Number of NCNP axial active fuel nodes for assembly design I (latch 1. Erpty)
1 17.7800 : Node nuber and height (cm)
2 20.0025 : Node number and height (cm)
3 20.0025 : Node number and height (cm)
4 20.0025 : Node number and height (cm)
5 20.0025 : Node nurber and height (cm)
6 20.0025 : Node number and height (cm)
7 20.0025 : Node number and height (cm)
8 20.0025 s Node number and height (cm)
9 20.0025 : Node nuwber and height (cm)
10 20.0025 : Node number and height (cm)
11 20.0025 : Node nuwber and height (cm)
12 20.0025 : Node number and height (cm)
13 20.0025 : Node number and height (cm)
14 20.0025 Node number and height (cm)
15 20.0025 W ode number and height (cm)
16 20.0025 : Node wmaber and height (cm)
17 20.0025 N Node nrbier and height (cm)
18 22.3320 Node nurber and height (cm)
208 : Number of fuel rods in assemtly
1.44272 : Pin-pitch in assembly (em)
463630.0 Initial mass of uranium in assembly CS)
0.4e99 0.47879 0.5461 : Fuel pellet radius (cm), clad Inner radius (cm), clad outer radius (cm)
19.161 11.033 Upper and lower fuel rod plenun heights (cm)
0.714 0.714 Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 Upper and lower fuel assembly end-fftting heights (cm)
7 * NIumber of spacer grids (excluding the lower grid)
1 8.573 383.486 115.698 : Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vo
2 3.51 338.455 88.676 : Spacer #, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
3 3.51 284.876 t8.676 : pacer t, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Voeu
4 3.81 231.300 88.676 : Spacer 4, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Volu
5 3.81 177.721 U.676 : Spacer U, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Volu
6 3.81 124.143 88.676 : Spacer II spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Volu
7 3.81 70.4t5 88.676 : Spacer t. spacer hefght (cm), distance between top of spacer and bottom of active fuel (cm), Volum
1 : Zirc-4 fuel rod cladding specification
1.5565 22 : Fuel rod upper pleunm density (glc). I of isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019 -
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod lower plenumn density (/cc), o of isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
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24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
2S058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
S0000.35c 0.792
3.1078 33 : Fuel essembly upper end-fitting density (glcc), U of isotopes
6000.50c 0.065
7014.50c 0.070
14000.50c 0.566
15031.50c 0.033
16032.50c 0.023
24050.60c 0.648
24052.60c 12.991
24053.60c 1.501
24054.60c 0.381
25055.50c 1.442
26054.60c 2.856
26056.60c 46.043
26057.60c 1.073
26058.60c 0.146
28058.60c 8.479
28060.60c 3.353
28061.60c 0.148
2S062.60c 0.477
28064.60c 0.125
1001.50c 1.855
5010.50c 6.397E-03
5011.56c 2.922E-02
8016.50c 14.724
13027.Sc 0 058
22000.50c 0e105
27059.50c 0.116
29063.60c 0.024
29065.60c 0.011
41093.50c 0.298
42000.50c 0.354
73181.50c 0.298
40000.60c 1.679
S0000.35c 0.024
2.2486 33 : Fuel assembly lower end-fitting density Cgicc). U of isotopes
6000.50c 0.055
7014.5Cc 0.058
14000.50c 0.475
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.028
24053.60c 1.274
24054.60c 0.323
25055.50c 1.203
26054.60c 2.386
26056.60c 38.472
26057.60c 0.897
26058.60c 0.122
28058.60c 7.570
28060.60c 2.994
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
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1001.5Cc 3.018
S5005Dc 1.032E-02
5011.56c 4.716E-02
8016.5Cc 23.957
13027.SOc 0.056
22000.Sc 0.100
27059.5C 0.111
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.580
S0000.35c 0.051
3 : Inconel spacer grid material specification
0.63246 0.67310 403.067 6.032 : ST IR, OR, CT top to lower pad top, CT bot to tower pad bot
1 : Z1rc-4 CT material specification
0.56007 0.690965 393.065 3.175 s IT IR, OR, IT top to lower pad top, IT bot to lower pad bot
1 . Zirc-4 IT material specification
18 Nulber of NXCP axlal active fuel nodes for assembly design 2 (latch 9, Enptyl
1 17.700 sNode nrmber and height (cm)
2 20.0025 sNode narber and height Ccm)
3 20.0025 s Node rwber and height (Cc)
4 20.0025 : Node irrber and height (cm)
5 20.0025 sNode nurder and height Ccm)
6 20.0025 : Node rnaber and height (cm)
7 20.0025 Node number and height (cm)
a 20.0025 : Node rnaber and height (cm)
9 20.0025 : Node nuiber and height (Cc)
10 20.0025 : Node rnumber and height (cm)
11 20.0025 Node rurber and height (cm)
12 20.0025 .Node nurder and height (cm)
13 20.0025 sNode nurber and height (cm)
14 20.0025 :Node nurder and height (cm)
15 20.0025 N ode rnuber and height (Cc)
16 20.0025 N ode nuiber and height (cm)
17 20.0025 Node nuuber and hight Ccm)
18 22.3520 : Node number and height (cm)
20 : Nuiber of fuel rods in assembly
1.44272 Pin-pitch in assembly (cm)
463630.0 Initial mass of uranium in ssembly (g)
0.468122 0.47879 0.5461 s Fuel pellet radius Ccm), clod inner radius (cm), clad outer radius Cc.)
19.161 11.033 Upper and lower fueL rod plernau heights (cm)
0.714 0 .4 i Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 : Upper and lower fuel essembly end-fitting heights (cm)
7 : Number of spacer grids (excluding the lower grid)
1 8.573 383.486 115.698 s Spacer *, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Vo
2 5.08 338.216 125.758 s Spacer f, spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Vol
3 5.08 284.640 125.758 Spacer f, spacer height Ccm), distance between top of spacer and bottom of active fuel (cm), Vol
4 5.08 231.061 125.758 s Spacer I, spacer height (cm). distance between top of spacer and bottom of active fuel (cc), Vol
5 5.08 177.483 125.758 s Spacer t, spacer height Ccm). distance between top of spacer and bottom of active fuel (cc), Vol
6 5.08 123.904 125.758 s Spacer t, spacer height (cm), distance between top of spacer and bottom of active fuel (Cc), Vola
7 5.08 70.328 125.758 s Spacer f, spacer height Ccm), distance between top of spacer and bottom of active fuel (cm), Wolu
I : ZIrc-4 fuel rod cladding specification
1.5565 22 s Fuel rod ipper plenum. density (g/cc), I of Isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566



sep 04 13:37 1997 Filt NIe: irP22c.txt IDA0006o-0 717r-o 2OO-oC048 REV 00 ATTAWIET XXI - Pie 13

28060.60C 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rad lower plenxn density (9/cc), o ef isotopes
6000.50c 0.035
7014.SCc 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
25058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
4000C.60c 55.509
50000.35c 0.792
3.1078 33: Fuel asseibly iwer end-fitting density Culcc), o of isotopes
6000.50c 0.065
7014.50c 0.070
14000.50c 0.566
15031.50c 0.033
16032.50c 0.023
24050.60c 0.648
24052.60c 12.991
24053.60c 1.50
24054.60c 0.381
25055.50c 1.442
26054.60c 2.856
26056.60c 46.043
26057.60c 1.073
26058.60c 0.146 *
28058.60c 8.479
28060.60c 3.353
28061.60c 0.148
28062.60c 0.477
28064.60c 0.125
1001.50c 1.855
5010.50c 6.397E-03
5011.56c 2.922E-02
8016.50c 14.724
13027.50c 0.058
220O0.50c 0.105
27059.50c 0.116
29063.60c 0.024
29065.60c 0.011
41093.50c 0.298
42000.50c 0.354
73181.5Cc 0.298
40000.60c 1.679
50000.35c 0.024
2.2486 33 : Fuel assably lower end-fitting density (hlcc), I of isotopes
6000.50c 0.055
7014.50c 0.038
14000.Cc 0.475
15031.50c 0.028
16032.50c 0.019
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24050.60c 0.550
24052.60c 11.028
24053.60c 1.274
24054.60c 0.323
25055.50c 1.203
26054.60c 2.386
26056.60c 38.472
26057.60c 0.897
26058.60c 0.122
28058.60c 7.570
28060.60c 2.994
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.018
5010.50c 1.032E 02
5011.56c 4.716E-02
8016.50c 23.957
13027.50c 0.056
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.011
41093.50c 0.2M6
42000.50c 0.340
73181.50c 0.286
40000.60c 3.580
50000.35c 0.051
1 * 2irc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032: CT IR, OR, CT top to lower pad top, CT bot to lower pad bot
1 : Zirc4 CT material specification
0.56007 0.690965 393.065 3.175 : 17 IR* CRO IT tap to lower pad top. IT bot to lower pad bot
1 * Zirc4 IT aterial specification
1t : Number of MCNP axial active fuel nodes for assembly design 3 (latch 90 CRA)
1 17.7800M : Mode number and height cmn)
2 20.0025 : Node rmber and height (cm)
3 20.0025 N lode nuber and height (cm)
4 20.0025 lNode nuber and height (cm)
5 20.0025 Mode nueber and height (cm)
6 20.0025 Node number and height (cm)
7 20.0025 Mode rurder and height (cm)
8 20.0025 Node nueber and height (cm)
9 20.0025 Node nuber and height Ccm)
10 20.0025 Node number and height (cm)
11 20.0025 Mode iumber and height (cm)
12 20.0025 Node nurber and height (cm)
13 20.0025 Node nuaber and height (cm)
14 20.0025 Node nurber and height (cm)
15 20.0025 : Node number and height (cm)
16 20.0025 N Node number and height (cm)
17 20.0025 Node number and height (cn)
18 22.3520 Node nurber and height (cm)
208 : Nutber of fuel rods In assembly
1.44272 Pin-pitch in assemely Cc.)
463630.0: Initial mass of uranium in assenbly Cg)
0.468122 0.47879 0.5461 : Fuel pellet radius (cn), clad irner radius (cm), clad outer radius (cn)
19.161 11.033: Upper and lower fuel rod plenum heights (cm)
0.714 0.714 * Upper and lower fuel rod end-cap heights (cm)
6.731 16.M: Upper and lower fuel assenbly end-fitting heights (cn)
7: Niuber of spacer grids (excluding the lower grid)
1 8.573 383.486 115.698: Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vo
2 5.08 338.216 125.758: Spacer f spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
3 5.08 284.640 125.75t: Spacer : spacer height Cc.). distance between top of spacer and bottom of active fuel (cm), Vot
4 5.08 231.061 125.758: tar pacer height (cm). distance between top of spacer and bottom of active fuel (em), Vol
5 5.08 177.483 125.758: Spacer f spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Vol
6 5.08 123.04 125.758: Spacer t, spacer height (Cc), distance between top of spacer and bottom of active fuel (cm), Vol
7 5.08 70.328 125.758: Spacer f, spacer height (am), distance between tap of spacer and bottom of active fuel (cm), Votu
1 : Zirc-4 fuel rod tladding specification
1.5565 22 : Fuel rod upper plenua density (gcc), if of isotopes
6000.50c 0.033



Sep 04 13:37 1997 File Warm: Inp22c.:xt IBAOOOOD-01?17-0200-000 4 REV 00 ATTACHMENT XXI - Pae 15

7014.50c 0.041
14000.50c 0.309
15031.Sc 0.019
16032.5Sc 0.012
2405D.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
25064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod lower plenun density (1cc), t of Isotopes
6000.50c O.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c O.B04
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.2683 33 : Fuel Assembly uper end-fitting density (g/cc), t of Isotopes
6000.5Cc 0.066
7014.50c 0.072
14000.50c 0.579
15031.50c 0.034
16032.50c 0.023
24050.60c 0.659
24052.60c 13.218
24053.60c 1.527
24054.60c 0.387
25055.50c 1.480
26054.60c 2.929
26056.60c 47.217
26057.60c 1.100
26058.60c 0.149
28058.60c 8.402
28060.60c 3.323
28061.60c 0.146
28062.60c 0.472
28064.60c 0.124
1001.50c 1.705
5010.50c 5.883E-03
5011.56c 2.687EC02
8016.50c 13.533
13027.50c 0.055
22000.50c 0.099
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27059.50c 0.111
29063.60c 0.023
29065.60c 0.010
41093.50c 0.283
42000.50c 0.337
73181.50c 0.283
40000.60c 1.596
50000.35c 0.023
2.2466 33 : Fuel assembly lower nd-fitting density (p/cc). If Of isotopes
6000.50c 0.055
7014.50c 0.058
14000.50c 0.475
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.028
24053.60c 1.274
24054.60c 0.323
25055.50c 1.203
26054.60c 2.386
26056.60c 38.472
26057.60c 0.897
26058.60c 0.122
28058.60c 7.570
28060.60c 2.994
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.018
5010.50c 1.032E-02
5011.56c 4.716E-02
o016.50c 23.957
13027.50c 0.056
22000.50c 0.100
2T059.50c 0.11i
29063.60c 0.023
29065.60c 0.011
41093.Sc 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.580
50000.35c 0.051
1 . Zirc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 : CT TR. OR, CT top to lower pad top. CT bot to lower pad bot
I : Zirc-4 GT material specification
0.56007 0.690965 393.065 3.175 - IT R 02. IT top to lower pad top, IT bot to loier pad bot
1 . Zirc-4 IT material specification
1 : Number of NUNP axisl active fuel nodes for assembly design 4 (Batch 10. 2.0 utX B4C)
1 17.7800 : Node number and height (cm)
2 20.0025 : Node number and height (cm)
3 20.0025 l ode number and height (cm)
4 20.0025 : Node number and height (cm)
S 20.0025 : Node nurber and height (cm)
6 20.0025 : Node number and height (cm)
7 20.0025 N Node number and height (cm)
h 20.0025 N tode ranber and height (cm)'
9 20.0025 : Node number and height (cm)
10 20.0025 : Node muber and height Cam)
11 20.0025 : Node number and height (cm)
12 20.0025 : Node number and height Cc.)
13 20.0025 : Node number and height Cc.)
14 20.0025 : Node number and height (cm)
15 20.0025 5 Node number and height (cm)
16 20.0025 Node number and height (cm)
17 20.0025 t tode number and height (cm)
18 22.3520 : Node number and height (cm)
208 * iurber of fuel rods in assembly
1. m272 Pin-pitch in assembly (cm)
463630.0 Initial mass of uranium In assembly CB)
0.468122 0.47879 0.S461: Fuel pellet radius (cm), clad Irner radius (cm), clad outer radius (cn)
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19.161 11.033 t Upper and lower fuel rod plfnum heights (cu)
C.714 0.714 Ulpper and tower fuel rod nd-ecap heights (cm)
E.731 16.723 : Upper and lower fuel *ssembly end-fitting heights (cm)
7 : Nurber of spacer grids (excluding the lower grid)
1 8.573 383.4E6 115.698 Spacer t, spacer height (em), distance between top of spacer and bottom of active fuel (cm), Vo
2 5.08 338.216 125.758 : Spacer f, spacer height (me). distance between top of "paer and bottom of active fuel (re. Vot
3 5.08 2t4.640 125.758 s tpacer f, spacer height (cm). distance between top of spacer and bottom of active fuel (em), Vol
4 5.08 231.061 125.758 : Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (Cm). Vol
5 5.08 177.MA3 125.758 : Spacer f, spacer height (me), distance between top of spacer and bottom of active fuel (ce), Val
6 5.08 123.904 125.758 : Spacer *, spacer height (me)m distance between top of spear and bottom of active fuel (cm). Vol
7 5.08t 70.328 125.758 : spacer 6. spacer height (em), distance between top of spaer and bottom of active fuel (em). Volu
1 : ZIrc-4 fuel rod cladding specification
1.5365 22 : Fuel rod upper plenum density (C/cc), f of isotopes
6000.50c O.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
2605B.60c 0.083
28058.60c 2.566
.28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35C 0.824
2.8520 22 : Fuel rod lower plenum density (g/cc), * of isotopes
6000.5Cc 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
2S060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.6C0 55.509
50000.35c 0.792
3.1998 33: Fuel assembly upper eid-fitting density Cglcc), f of isotopes
6000.5Cc 0.066
7014.50c 0.071
14000.S0c 0.572
15031.50c 0.034
16032.50c 0.023
24050.60c 0.654
24052.60c 13.117
24053.60c 1.516
24054.60c 0.384
25055.50c 1.459
26054.60c 2.890
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26056.60c 46.594
2605T.60c 1.0t6
26058.60c 0.147
28058.60c 8.499
28060.60c 3.361
28061.60c 0.148
28062.60c 0.478
28064.60c 0.125
1001.50c 1.767
5010.50c 6.098E-03
5011.56c 2.786E-02
e016.50c 14.P26
13027.50c 0.058
22000.50c 0.104
27059.Sc 0.115
29063060c 0.024
29065.60e 0.011
41093.5c 0.295
42000.50c 0.351
73181.Sc 0.295
40000.60c 1.671
50000.35c 0.024
2.2486 33 : Fuel assembyr lower end-fitting density Co/cc), o f isotopes
6000.50c 0.055
7014.50c 0.058
14000.5Dc 0.475
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.028
24053.60c 1.274
24054.60c 0.323
25055.5Cc 1.203
26054.60c 2.386
26056.60c 38.472
26057.60c 0.897
26058.60c 0.122
28058.60c 7.570
28060.60c 2.994
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.018
5010.50c 1.032E-02
5011.56c 4.716E-02
8016.50c 23.9S7
13027.5c 0.056
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.580
50000.35c 0.051
1 : Zirc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 : CT MQ OR. CT top to lower pad top, CT bot to lower pad tot
1 : Zfrc-4 CT material specification
0.56007 0.690965 393.065 3.175 : IT IR. OR, IT top to tower pad top. IT bot to lower pad bat
1 : Zirc-4 IT material specification
18 : Number of NCWP axial active fuel nodes for assumbly design 5 (Batch 5, CPA)
1 17.7800 : ode number and height (cm)
2 20.0025 : Mode number and height (cm)
3 20.0025 : Node number and height Ccm)
4 20.0025 s Node number and height (cm)
5 20.0025 : Node number and height Ccm)
6 20.0025 : Node number and height (cm)
7 20.0025 : Node number and height Ccm)
8 20.0025 : Mode Kuter and height Ccm)
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9 20.0025 N Node ,uzrber and height (cm)
10 20.0025 N Node number and height (cm)
11 20.0025 : ode nucber and height (cm).
12 Z0.0025 R Rode number and height (cm)
13 20.0025 s Node nucber and height (cm)
14 20.0025: Node number and height (cm)
15 20.0025 : Node number and height (cm)
16 20.0025 : Node nunber and height (cm)
17 20.0025 : Node number and height (cm)
15 22.3520 s Node number and height (cm)
208 : Number of fuel rods In assembly
1.44272 : Pin-pitch in assembly (cm)
463630.0 : Initial mass of uranium In assembly tg)
0.468122 0.47879 0.5461 : Fuel pellet radius (on), clad inrer radius (cm), clad outer radius Ccm)
19.161 11.033 : Upper and tower fuel red plenum heights (cm)
0.714 0.714 s Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 s Upper and lower fuel assembly end-fitting heights (cm)
7 : Number of spacer grids (excluding the lower grid)
1 8.573 383.486 115.698 : Spacer #, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Va
2 3.51 338.455 88.676: Spacer s, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Volu
3 3.81 284.876 U8.676: Spacer , spacer height (ac), distance between top of spacer and bottom of active fuel (cm), vYlu
4 3.81 231.300 88.676: Spacer U, spacer height (cu), distance between top of spacer and bottom of active fuel (cm), Valu
5 3.81 177.721 88.676 : Spacer 9, spacer height (cmn) distance between top of spacer and bottom of active fuel (cm), Volu
6 3.51 124.143 .676 a Spacer i, spacer height (cnm) distance between top of spacer and bottom of active fuel (Cm). Volu
7 3.81 70.485 U8.676 : Spacer d, spacer height (cm). distance between tap of spacer and botto, of active fuel (cm), Volu
1 s Zirc-4 fuel rod cladding specification
1.5565 22 : Fuel rod upper plenun density (g/cc). 4 of isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.5Cc 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.14 4
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod lower plenum density Cg/cc), of Isotopes
6000.50c 0.035
7014.SOc 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
25058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
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40000.60C 55.509
50000.35c 0.792
3.250c 33 0 FeL0 asuemty Lpper end-fitting density (g/cc), * of Isotopes
6000.50c-c .066
7014.5C 0.072-
14000.50C 0,579
15031.50c 0.034
16032.50c 0.023
24050.60C 0.659
24052.60c 13.218
24053.60c 1.527
24054.60c 0.387
25055.50c 1.480
26054.60c 2.929
26056.60c 47.217
26057.60c 1.100
26058.60c 0.149
28058.60c 8.402
28060.60c 3.323
28061.60c 0.146
28062.60c 0.472
28064.60c 0.124
1001.50c 1.705
5010.50c 5.883E-03
5011.56c 2.687E-02
8016.50c 13.S33
13027.5Sc 0.055
22000.50c 0.099
27059.50c 0.111
29063.60c 0.023
29065.60c 0.010
41093.50c 0.283
42000.50c 0.337
73181.50c 0.283
40000.60c 1.596
50000.35c 0.023
2.24J6 33: Fuel asseably lower. end-fitting density ca/cc), U of isotps
6000.50c 0.055
7014.50c 0.058
14000.50c 0.475
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.028
24053.60c 1.274 *
24054.60c 0.323
25055.50c 1.203
26054.60c 2.386
26056.60c 38.472
26057.60c 0.897
26058.60c 0.122
28058.60c 7.570
28060.60c 2.994
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.018
5010.50c 1.032E-02
5011.56c 4.716E-02
8016.50c 23.957
13027.50c 0.056
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
7311.50c 0.286
40000.60c 3.580
50000.35c 0.051
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3 : Inconel spacer arid material specification
0.3246 0.6n10 403.067 6.032 # CT It, OR, CT top to lower pad sCp. CT bot to Ituer pad bet
1: ZIrc-4 CT asterfal specification
0.56007 0.690965 393.065 3.175 : IT It, at, It top to lower pad top, IT bot to lower pad bot
1 : Zirc-4 ITmaterfal specification
18 : Number of NCUP axial active fuel nodes for assembly design 6 (Batch 10, 1.7 tX C4C)
1 17.7J00: llode'nurber and height (Cc)
2 20.0025: lNode rvdber and height (cm)
3 20.0025: Node rurber and height (Cc)
4 20.0025 : Node nurber and height (cm)
5 20.0025 : Node rwater and height (cm)
6 20.0025 : Mode number and height (cm)
7 20.0025 : Node nurber and height (cm)
6 20.0025 : Mode number and height (cm)
9 20.0025 : Node rmber and height (cm)
10 20.0025 a Node nuber and height (cm)
11 20.0025 lNode urmher and height (co)
12 20.0025 Node rmaer and height (cm)
13 20.0025: liode rmter and height (cm)
14 20.0025 llode wuaber and height (cm)
15 20.0025: :Node nunber and height (cm)
16 20.0025: :Node number and height (cm)
17 20.0025: lNode number and height (cm)
18 22.3520: Node number and height (cm)
208 : Number of fuel rods in assembly
1.44272 : Pin-pitch In assembly (cm)
463630.0 : Initial -sI of uranium In aswembly (g)
0.468122 0.47879 0.5461: Fuel pellet radius (cm), clad inner radius (cm). clad outer radius (cm)
19.161 11.033 : Upper and lower fuel rod plenum heights (cm)
0.714 0.714 . Upper and lower fuel rod end-cap heights (cm)
8.731 16.723: Upper and lower fuel assembly end-fitting heights (cm)
7 Nlumber of spacer grids (excluding the lower grid)
1 8.573 383.486 115.698: Spacer , spacer height (cm), distance between top of spacer and bottem of active fuel (cm), Vo
2 5.08 338.216 125.758: Spacer I, spacer height (cm), distance between top of spacer and botten of active fuel Ccm), Vol
3 5.08 284.640 125.758 Spacer 4. spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Vol
4 5.08 231.061 125.758 Spacer II spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
5 5.08 177.483 125.75B: Spacer I spacer height (cm), distance between top of spacer and bottom of active fuel Cen). Vol6 5.08 123.904 125.758t Spacer spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
7 5.08 70.328 125.758: Spacer 4, spacer height C0w), distance between top of spacer and bottom of active fuel (cm). VoluI Zrc-4 fuel rod cladding specification
1.5565 22 : Fuel rod upper plenum density (g/cc), 4 of Isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.5c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.60S
26058.60c 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.5Cc 0.071
4W000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod lower plenum density (g/cc). 6 of isotopes
6000.50c 0.035
7014.5Cc 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
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24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60C 55.509
50000.35c 0.792
3.1998 33 : Fuel assenbly uper end-fitting density CS/cc), 4 of Isotopes
6000.50c 0.066
7014.50c 0.071
14000.50c 0.572
15031.50c 0.034
16032.50c 0.023
24050.60c 0.654
24052.60c 13.117
24053.60c 1.516
24054.60c 0.3U4
25055.50c 1.459
26054.60c 2.890
26056.60c 46.594
26057.60c 1.086
26058.60c 0.147
28058.60c 8.499
28060.60c 3.361
28061.60c 0.148
28062.60c 0.478
28064.60c 0.125
1001.50c 1.767
5010.50c 6.098E-03
5011.56c 2.786E-02
8016.50c 14.026
13027.50c 0.058
22000.50c 0.104
27059.50c 0.115
29063.60c 0.024
29065.60c 0.011 '

41093;50c 0.295
42000.50c 0.351
73181.50c 0.295
40000.60c 1.671
50000.35c 0.024
2.2486 33 : Fuel assembly omer end-fittlng density (g/cc), S of Isotopes
6000.5Cc 0.055
7014.50c 0.058
14000.50c 0.475
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.028
24053.60c 1.274
24054.60c 0.323
25055.50c 1.203
26054.60c 2.386
26056.60c 38.472
26057.60c 0.es7
26058.60c 0.122
28058.60c 7.570
28060.60c 2.994
28061.6Cc 0.132
28062.60c 0.426
28064.60c 0.111
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1001.50c 3.018
5010.50c 1.032E-02
5011.56c 4.716E-02
8016.50c 23.957
13027.50c 0.056
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.580
50000.35c 0.051
1: Zirc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 : CT IR, OR, CT top to lower pad top, CT bot to lower pad bot
I: Zirc-4 IT material specification
0.56007 0.690965 393.065 3.175 : IT TR, OR, IT top to lower pad top, IT bot to lower pad bot
I . Zirc-4 IT material specification
18 : Number of NCNP axial active fuet nodes for asserbly design 7 (Batch 8t ELpty)
1 17.7800 : Node nurber and height (cm)
2 20.0025 : Node number and height (cm)
3 20.0025 N Node wurter and height (cm)
4 20.0025 : Node nuster and height (cm)
5 20.0025 : Node nurber and height (cm)
6 20.0025 : Node number and height (cm)
7 20.0025 :lode nurber and height (cm)
8 20.0025 Node nurber and height (cm)
9 20.0025: lNode number and height (cm)
10 20.0025 :Node number and height Cem)
11 20.0025 lNode dmter and height Ccm)
12 20.0025 lNode number and height (cm)
13 20.0025: lNode rter and height (em)
14 20.0025: lNode umuber and height (cm)
15 20.0025: :Node mnuber and height (cm)
16 20.0025 Node nuiter nd height (cm)
17 20.0025: Mode nurter end height (cm)
18 22.3520: lMode nurber and height (cm)
208 : Nurber of fuel rods in assearbtly
1.44272 Pin-pitch in assembly con)
463630.0: Initial mass of uranium In assembly tg)
0.468122 0.47879 0.5461 : Fuel pellet radius (cm), clad inner radius (on), clad cuter radius (cm)
19.161 11.033 : Upper and lower fuel rod plenum heights cmn)
0.714 0.714 t Upper and lower fuel red end-cap heights (cn)
t.731 16.723 : Upper and lower fuel asserbly end-fitting heights (cm)
7: Nusber of spacer grids (excluding the lower grid)
1 8.573 383.486 115.698 : Spacer I, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vo
2 3.81 338.455 88.676: Spacer #, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
3 3.81 284.876 88.676: Spacer I. spacer height (cm), distance between top of spacer and bottom of active fuel (cm$, Volu
4 3.81 231.300 88.676: Spacer f spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Volu
5 3.11 177.721 88.676: Spacer s spacer height cmn), distance between top of spacer and bottom of active fuel (cm). Volu
6 3.81 124.143 88.676: Spacer C, spacer height (cm). distance between top of spacer and bQttom of active fuel (cm), Volu
7 3.81 70.4B5 U.676 : Spacer f spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Volun

I: 21rc-4 fuel rod cladding specification
1.5565 22 : Fuel rod upper plenum density tcc), U of Isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c OB23
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
28058.60c 2.566
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28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.85ZD 22 : Fuel rod lower plemun density Cg/cc). f isotopes
6000.50c 0.035
7014.5Cc 0.0u
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1078 33: Fuel assurbly qpper end-fitting density (C/cc). f of isotopes
6000.50c 0.065
7014.50c 0.070
14000.50c 0.566
15031.50c 0.033
16032.50c 0.023
24050.60c 0.648
24052.60c 12.991
24053.60c 1.501
24054.60c 0.381
25055.5Sc 1.442
26054.60c 2.856
26056.60c 46.043
26057.60c 1.073
26058.60c 0.146 * -
28058.60c 8.479
28060.60c 3.353
28061.60c 0.148
28062.60c 0.477
28064.60c 0.125
1001.50c 1.855
5010.50c 6.397E 03
5011.56c 2.922E-02
8016.50c 14.724
130Z7.50c 0.058
22000.5Sc 0.105
27059.50c 0.116
29063.60c 0.024
29065.60c 0.011
41093.50c 0.298
42000.50c 0.354
73181.50c 0.298
40000.60c 1.679
50000.35c 0.024
2.2486 3 : Fuel assenbly lower end-fitting density Cg/cc). f of Isotopes
6000.50c 0.055
7014.5Cc 0.058
14000.50c 0.475
15031.50c 0.028
16032.50c 0.019
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24050.60c 0.550
24052.60c 11.02o
24053.60c 1.274
24054.60c 0.323
25055.50c 1.203
26054.60c 2.386
26056.60c 38.472
26057.60c 0.897
26058.60c 0.122
28058.60c 7.570
2B060.60c 2.994
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.018
5010.50c 1.032E-02
5011.56c 4.716E-02
8016.50c 23.957
13027.50c 0.056
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286

.40000.60c 3.580
50000.35c 0.051
3 : inconel spacer grid material specification
0.63246 0.67310 403.067 6.032 : CT IR. OR. CT top to lower pad top. CT bot to lower pad bot
1: Zirc-4 CT material specification
0.56007 0.690965 393.065 3.175: IT IR, OR, IT top to lower pad top, IT bot to lower pad bot
1 : Zirc-4 IT material specification
18: Nueber of ICUP exiel active fuel nodes for assembly design 8 (latch 10, Empty)
1 17.7W0 : Node number and height (ed)
2 20.0025: llode number and height (cm)
3 20.0025: Node fmuber and height (cm)
4 20.0025 Node nusber and height (cm)
5 20.0025: Node number and height (cm)
6 20.0025: lNode nurber and height (cm)
7 20.0025 lNode number and height (cm)
8 20.0025: lNode nurber and height (cm)
9 20.0025 lNode nnmber and height (cm)
10 20.0025: Mode dmuer and height (cm)
11 20.0025: Nodetramber and height (cm)
12 20.002S: ode Dmber and height (cm)
13 20.0025: Node nutber and height (cm)
14 20.0025: Node number and height (cm)
15 20.0025: Node nuiber and height (cm)
16 20.0025: Node fnuber and height (cn)
17 20.0025: Node numaer and height (cm)
18 22.3520: llode wnaber and height (CM)
208 : Nuaber of fuel rods in assemrly
1.4272 : Pin-pitch In asserbly (cm)
463630.0 s Initial mass of uranium in assembly (g)
0.468122 0.47879 0.5461 : Fuel pellet radius ecm), clad inner radius (cm), clad outer radius (cm)
19.161 11.033 s Upper and tower fuel rod pleru= heights (cm)
0.714 0.714 Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 s Upper and tlwer fuel assenbly nd-fitting heights (cm)
7 Nuter of spacer grids (excluding the lower grid)
1 8.573 383.486 115.698 s Spacer U, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vo
2 5.08 338.216 125.758 s Spacer t, spacer height (cm), distance between top of spacer and bottem of active fuel (cm). Vol
3 5.08 284.640 125.758: Spacer t, scer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol4 5.08 231.061 125.758 spacer #. spacer height (cm), distance between top of spacer and bottom of active fuel (cM). Vao
5 5.08 177.483 125.758 s Spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Vol6 5.08 123.904 125.758 .Spacer U, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol7 5.08 70.328 125.758 s Spacer t, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu1 s ZIrc-4 fuel rod cladding specification
1.5565 22 : Fuel rod upper plenum density (g/cc), U of Isotopes
6000.50c 0.033
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7014.50c 0.041
14000.5Sc 0.309
15031.5c 0.019
16032.5Zc 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.03
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.14
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod lower plenun density gl/ce), of isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1078 33 : Fuel asseibly uper erd-fitting density gl/ce), of isotopes
6000.50c 0.06
7014.50c 0.070
14000.50c 0.566
15031.50c 0.033
16032.50c 0.023
24050.60c 0.648
24052.60c 12.991
24053.60c 1.501
24054.60c 0.381
25055.50c 1.442
26054.60c 2.856
26056.60c 46.043
26057.60c 1.073
26058.60c 0.146
28O58.60c 8.479
28060.60c 3.353
28061.60c 0.148
28062.60c 0.477
28t64.60c 0.125
1001.50c 1.855
5010.50c 6.397E-03
5011.56c 2.922E-02
8016.50c 14.724'
13027.50c 0.058
22000.50c 0.105
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27059.Sc 0.116
2906t.60C 0.024
29065.60c 0.011
41093.5Sc 0.29J
42000.50c 0.354
73181.50c 0.298
40000.60c 1.679
50000.35c 0.024
2.2486 33: Fuel asmrmbly lower erd-fitting density (g9ec), I of isotopes
6000.5Cc 0.055
7014.SOc C.058
14000.50c 0.475
15031.50c 0.028
16032.Sc 0.019
24050.60c 0.550
24052.60c 11.028
24053.60c 1.274
24054.60c 0.323
25055.50c 1.203
26054.60c 2.386
26056.60c 38.472
26057.60c 0.897
26058.60c 0.122
28058.60c 7.570
28060.60c 2.994
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.018
5010.50c 1.032E-02
5011.56c 4.716E-02
8016.50c 23.957
13027.50c 0.056
22000.50c O.tOO
27059.50c 0.111
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.580
50000.35c 0.051
I : Zirc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 s CT 1I, OR, CT top to lower pad top, CT bot to lower pad bot
1 : Zirc-4 Ct matriat specification
0.56007 0.690965 393.065 3.175: IT It, 0R IT top to tower pad top, IT bot to lower pad bot
1 : Zirc-4 IT material specification
18 * Number of NCNP axisl active fuel nodes for assembly design 9 (Batch 9. APSRA)
1 17.7800 : Node umnber and height (cm)
2 20.002S : Node number and height (cm)
3 20.0025: Node number ard height (cm)
* 20.0025 : Node nrmber and height (cm)
5 20.0025 : Node number and height (cm)
6 20.0025 : Node nunber and height (cm)
7 20.0025 : Node naiber ard height (cm)
8 20.0025: Node nurber and height (cm)
9 20.0025: Node number arnd height (cm)
10 20.0025: Node nunber and height (cm)
11 20.0025 s Node nurber and height (cm)
12 20.0025: Node number ard height (cm)
13 20.0025 : Node number and height (cm)
14 20.0025 : Node wnber and height (cm)
15 20.0025 : Mode niulber and height (cm)
16 20.0025 : Node number ard height (cm)
17 20.0025 Node rnmber and height (cm)
18 22.3520 Ntode urtber and height (cm)
208: luber of fuel rods in assebrly
1.4272 Pin-pitch in assenbly (cm)
43630.0: Initial mass of uranium In assemblry C)
0.468122 0.47879 0.5461 : Fuel pellet radius (cm), clad irner radius (cm), clad outer radius (cm)
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19.161 11.033 : Upper and lower fuel rod plenua heights (cm)
0.714 0.714 Upper and lower fuel rod end-cap heights Ccm)
5.731 16.723 Upper and lower fuel assembly end-fitting heights (cm)
7 Number of spacer grids (excluding the lower grid)
1 .573 383.486 115.698 : Spacer I, spacer height (cm), distance between top of spacer and bottom of active fuel tcm), Vo
2 5.01 338.216 125.78a : Spacer I, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
3 5.08 284.640 125.758: Spacer f. spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
4 5.08 231.061 125.758 s Spacer f spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Vol
5 5. 0 177.483 125.758 s spacer f, spacer height (cm), distance between top of spacer and bottom of active fuel cec), Vol
65.08 123.904 125.758 :Spacer f, spacer height Can). distance between top of spacer and bottom of active fuel (cm). Vol
7 5.08 70.326 125.158 a Spacer #, spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Volu
1: Zirc-4 fuel rod cladding specification
1.5565 22 : Fuel rod ipper plenun density Cg/cc), o of isotopes
6000.Sc 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.Sc 0:823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.6Cc 0.083
28058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.5520 22 : Fuel rod lower plenun density Cg/cc), U of isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c O.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204 *
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.2533 33 : Fuel assembly Lpper end-fitting density (glcc), 1 of isotopes
6000.50c 0.066
7014.50c 0.072
1400.50c 0.578
15031.5Cc 0.034
16032.50c 0.023
24050.60c 0.658
24052.60c 13.198
24053.60c 1.525
24054.60c 0.387
25055;50c 1.476
26054.6Dc 2.922
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26056.60c MM.112
26057.60c 1.098
26058.60c 0.149
28058.60c 8.409
28060.60c 3.325
28061.60c 0.4 6
28062.60c 0.473
28064.60c 0.124
1001.50c 1.719
5010.50c 5.929E03
5011.56c 2.708E-02
6016.SOc 13.639
13027.50c 0.056
22000.50c 0.100
27059.50c 0.111
290bS.60c 0.023
29065.60c 0.010
41093.50c 0.284
42000.50c 0.339
73181.50c 0.24
40000.60c 1.604
50000.35c 0.023
2.2486 33 : Fuel assembly Lower end-fitting density (g/cc). i of Isotopes
6000.50c 0.055
7014.50c 0.058
14000.50c 0.475
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.028
24053.60c 1.274
24054.60c 0.323
25055.50c 1.203
26054.60c 2.386
26056.60c 38.472
26057.60c 0.897
26058.60c 0.122
28058.60c 7.570
28060.60c 2.994
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.018
5010.50c 1.032E 02
5011.56c 4.716E-02
8016.50c 23.9S7
13027.50c 0.056
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.580
50000.35c 0.051
1 : 2irc-4 spacer grid material specification
0.63246 0.67310 403.067 6.032 3 CT IR, OR, CT top to lower pad top, CT bot to lower pad bot

1 : Zlrc:4 CT material specification
0.56007 0.690965 393.065 3.175 s IT IR, OR, IT top to lower pad top, IT bot to lower pad bot
1 : Zfrc-4 IT material specification
16 : Number of MCMP axial active fuel nodes for assembly design 10 (latch 8, CIA)
1 ¶7.700 : ode nuatber and heIght (cm)
2 20.0025 : Node mnber and height (cm)
3 20.0025 : Node "maber and height (cm)
4 20.0025 Node umuter and height Cc.)
5 20.0025 : Mode namber and height (cm)
6 20.0025 M Node number and height Ccm)
7 20.0025 : ode number and height (cm)
C 20.0025 Node.number and height (cm)
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9 20.002S s Node ruwber and height (cm)
10 20.0025M :lode nnaber and height Ccm)
11.20.0025 : Mode number and height (cm)
12 20.0025 s Node wmber and bleught (cm)
13 20.0025 zaode flhber and height (cm)
14 20.0025 s Node number and height (cm)
15 20.0025: Node nuber and height (cm)
16 20.0025 s Mode rnuber and height (cm)
17 20.0025 Node rumber end height (Cm)
16 Z2.3520 sNode I umber and height (cm)
208 s lurber of fuel Cods In assembly
1.44272 Pin-pitch in asseebly (cm)
4U63.0 0 initial mass of uranium In assembly (g)
0.468122 0.47879 0.5461 s Fuel pellet radius (cm), clad inner radius (cm), clad outer radius (cm)
19.161 11.033 : Upper and lower fuel rod plenun heights (c)
0.714 0.714 s Upper and lower fuel rod end-cap heights (cm)
8.731 16.723 : Upper and ltoer fuel assembly end-fitting heights (cm)
7 NWuber of spacer grids Cexcluding the ltoer grid)
1 8.573 383.486 115.698 :Spacer t, spacer height (cm), distance between tap of spacer and bottom of active fuel (am), Vo
2 3.81 338.455 88.676: Spacer f, spacer height (cm), distance between tap of paer and bottom of active fuel (cm), Volu
3 3.81 284.876 88.676: Spacer f, spacer height (cm), distance between tap of paer and bottom of active fuel (cm), Valu
4 3.81 231.300 88.676 Spacer f, spacer height (cm), distance between top of spacer an bottom of active fuel (cm), Velu
5 3.81 177.721 88.676 s Spacer f, spacer height (m), distance between tap of spacer and bottom of active fuel (cm), Volu
6 3.81 124.143 U8.676 : Spacer f spacer height (cm), distance between tap of spacer and bottom of active fuel (cm), Volu
7 3.81 70.485 88.676 : Spacer #, spacer height (cm), distance between tap of spacer and bottom of active fuel (cm). Volue
1 : Zirc-4 fuel rod cladding specification
1.5565 22 : Fuel red ipper plenum density (g/cc), of isotopes
6000.50c 0.033
7014.50c 0.041
14000.50c 0.309
15031.5Cc 0.019
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.50c 0.823
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
2Z058.60c 2.566
28060.60c 1.015
28061.60c 0.045
28062.60c 0.144 *
28064.60c 0.038
8016.50c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod lower plenum density (gec), IT of Isotopes
6000.50c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.50c 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
26058.60c 0.087
25058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
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40000.60c 55.509
S0000.35c 0.792
3.2683 33 : Fuel assembly uper end-fitting
6000.50c 0.066
7014.50c 0.072
14000.50c 0.579
15031.50c 0.034
16032.50c 0.023
24050.60c 0.659
24052.60c 13.218
24053.60c 1.527
24054.60c 0.387
25055.50c 1.48I
26054.60c 2.929
26056.60c 47.217
26057.60c 1.100
26058.60c 0.149
28058.60c 8.402
28060.60c 3.323
28061.60c 0.146
28062.60c 0.472
28064.60c 0.124
1001.50c 1.705
5010.SOc 5.883E-03
5011.56c 2.687E-02
8016.50c 13.533
13027.50c 0.055
22000.50c 0.099
27059.50c 0.111
29063.60c 0.023
29065.60c 0.010
41093.50c 0.283
42000.50c 0.337
73181.50c 0.283
40000.60c 1.596
50000.35c 0.023
2.2486 33 : Fuel assembly Lover end-fitting
6000.50c 0.055
7014.50c 0.058
14000.50c 0.475
15031.50c 0.028
16032.50c 0.019
24050.60c 0.550
24052.60c 11.028
24053.60c 1.274
24054.60c 0.323
25055.50c 1.203
26054.60c 2.386
26056.60c 38.472
26057.60c 0.897
26058.60c 0.122
28058.60c 7.570
28060.60c 2.994
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
1001.50c 3.018
5010.50c 1.032E-02
5011.56c 4.716E-02
8016.50c 23.957
13027.50c 0.056
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.50c 0.286
40000.60c 3.580
50000.35c 0.051

density (g/ce), # Of Isotopes

density lg/cc) f of Isotopes
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3 : Inconel spacer grid matrtii specification
0.63246 0.67310 403.067 6.032 : CT it, OR, CT top to lower pad top, CT bot to tower pad bot
1 s Zirc-4 CT material specification
0.56007 0.690965 393.065 3.175 s IT IR, OR, IT top to lower pad top, tT bot to lover pad lot
I : 2tre-4 IT material specification
18 : Nutber pf KWl? xial active fuel nodes for assembly design 11 (Satch 7A, Empty)
1 17.7BO :lode nunber and height (cm)
2 20.0025 : Node number and height (cm)
3 20.C025 : Node nutber and height (cm)
4 20.0025 Node number and height (cm)
5 20.0025 M Node number and height (cm)
6 20.0025 M Node number and height (cm)
7 20.0025 Node number and helght (cm)
8 26.0025 : Node number and height (cm)
9 Z0.0025 :Node mtnrer and height (cm)
10 20.0025 Node number and height (cm)
11 20.0025 NMode number and height (cm)
12 20.0025 : Node number and height (cm)
13 20.0025 : ode number end height (cm)
14 20.0025 :mode number and height (cm)
15 20.0025 :Node number and height (cm)
16 20.0025 : Mode number and height (cm)
17 20.0025 : Node number and height (cm)
18 22.3520 : Node numbir and height (cm)
208 : number of fuel rods in assembly
1.44272 Pin-pitch in asseebly (cm)
463630.0: Initial mass of uranium in assembly (g)
0.468122 0.47379 0.5461 : Fuel pellet radius (cm), clad Inner radius Ccm), clad outer radius (cm)
19.161 11.033 : Upper and lower fuel rod ptenimn heights (cm)
0.714 0.714 : Upper and lover fuel rod end-cap heights (cm)
8.731 16.723 : Upper and lover fuel asseably nd-fitting heights (cm)
7: Nuster of spacer grids (excluding the lower grid)
1 8.573 383.486 115.698 : Spacer t, spacer height (cm). distance between top of spacer and bottom of active fuel (cm), Vo
2 3.81 338.455 88.676 Spacer t spacer height (cm), distance between top of pacer and bottom of active fuel (cm), Volu
3 3.81 284.876 88.676 Spacer 4 spacer height (cm), distance between top of spacer and bottom of active fuel (cm). Volu
4 3.81 231.300 88.676 Spacer S, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
5 3.81 177.721 88.676 Spacer t, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
6 3.81 124.143 88.676 Spacer t, spacer height (cm), distance between top of spacer and bottom of active fuel (cm), Volu
7 3.81 70.485 88.676 Spacer t, spacer height (cm), distance between top of spacer arid bottom of active fuel (cm), Volum
1 : Zirc-4 fuel rod cladding specification
1.5565 22: Fuel rod upper plenun density (g/cc), o f isotopes
6000.5Sc 0.033
7014.50c 0.041
14000.50c 0.309
15031.50c 0.019 *
16032.50c 0.012
24050.60c 0.329
24052.60c 6.595
24053.60c 0.762
24054.60c 0.193
25055.5Cc O.23
26054.60c 1.619
26056.60c 26.105
26057.60c 0.608
26058.60c 0.083
2805a.60c 2.566
28060.60c T-015
28061.60c 0.045
28062.60c 0.144
28064.6Cc 0.038
8016.5c 0.071
40000.60c 57.766
50000.35c 0.824
2.8520 22 : Fuel rod lower plenum density (glee), I of Isotopes
6000.5c 0.035
7014.50c 0.043
14000.50c 0.326
15031.50c 0.020
16032.50c 0.013
24050.60c 0.347
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24052.60c 6.959
24053.60c 0.804
24054.60c 0.204
25055.5Sc 0.869
26054.60c 1.709
26056.60c 27.553
26057.60c 0.642
'2605S.60c 0.087
28058.60c 2.709
28060.60c 1.071
28061.60c 0.047
28062.60c 0.152
28064.60c 0.040
8016.50c 0.068
40000.60c 55.509
50000.35c 0.792
3.1078 33 : Fuel assembly 4per end-fitting density (u/cc), N of isotopes
6000.50c 0.065
7014.50c 0.070
14000.50c 0.566
15031.5Cc 0.033
16032.5Cc 0.023
24050.60c 0.641
24052.60c 12.991
24053.60c 1.501
24054.60c 0.381
25055.50c 1.442
26054.60c 2.856
26056.60c 46.043
26057.60c 1.073
26058.60c 0.146
28058.60c 8.479
28060.60c 3.353
28061.60c 0.148
28062.6Cc 0.477
28064.60c 0.125
1001.50c 1.855
5010.5Cc 6.397E-03
5011.56c 2.922E-02
8016.50c 14.724
13027.50c 0.058
22000.50c 0.105
27059.50c 0.116
29063.60c 0.024
29065.60c 0.011 '

41093.50c 0.298
42000.50c 0.354
73181.50c 0.298
40000.60c 1.679
50000.35c 0.024
2.2486 33 : Fuel assembly lower end-fitting density (9/cc), N of isotopes
6000.50c 0.055
7014.50c 0.058
14000.50c 0.475
15031.5Cc 0.028
16032.5Cc 0.019
24050.60c 0.550
24052.60c 11.028
24053.60c 1.274
24054.60c 0.323
25055.50c 1.203
26054.60c 2.386
26056.60c 38.472
26057.60c 0.897
26058.60c 0.122
28058.60c 7.570
28060.60c 2.994
28061.60c 0.132
28062.60c 0.426
28064.60c 0.111
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1001.50c 3.018
5010.5c 1.032E-02
5011.56c 4.716E-02
8016.50c 23.957
13027.50c 0.056
22000.50c 0.100
27059.50c 0.111
29063.60c 0.023
29065.60c 0.011
41093.50c 0.286
42000.50c 0.340
73181.SOc 0.286
40000.6ec 3.580
50000.35c 0.051
3 : Inconel spacer grid materslt specification
0.63246 0.67310 403.067 6.032 CT 11. OR, CT top to lower pad top, CT bot to tower pad bot
¶ Zirc-4 CT material specification
0.56007 0.690965 393.065 3.175 s IT JR, OQR IT top to lower pad top, IT bot to lower pad bot
1 . Zirc-4 IT material specification
2 N wuber of different BPRA banks
03 : SPRA bank Identifier
17 2 Numrber of IPRA exial nodes
1 17.7800 : Node rmber and height Cc.)
2 20.0025 : Node number and height Cc.)
3 20.0025 : Node nrimber and height (cm)
4 2000Z5 : Node nuber end height (cm)
5 20.0025 : Node nurber and height (cm)
6 20.0025: Node nurter and height (cm)
7 20.0025 : Node nurter and height (cm)
A 20.0025 : Node number and height (cm)
9 20.0025 lNode nurter and height (cm)
10 20.0025 N Node nurber and height Wc.)
11 20.0025 l Mode rurber and height (cm)
12 20.0025 : Node nurber and height (cm)
13 20.0025 : Node nurber and height Ccm)
14 20.0025 s Node nurber and height (cm)
15 20.0025 : Node nurber and height (cm)
16 20.0025 Node numer and height Ccm)
17 20.0025 Node nurber and height Ccm)
39.075T: Dist. between top of lower pad and botton of bottom BP node (cm)
I : Flag for non-absorbing BP nodes
01 Y : Node I, Flag for.non-absorbing UP material
02 N : Mode 4. Flag for non-absorbing BP material
03 N : Node U. Flag for non-absorbing BP material
04 N : Node U, Flag for non-absorbing VP material
05 N: Uode #, Flag for non-absorbing UP materala
06 N : Node 4, Flag for non-absorbing BP materale
07 N : Node d Flag for non-absorbing BP material
08 N: Node , Flag for non-absorbing SP material
09 N : Node U Flag for non-absorbing UP material
10 N : Node I, Flag for non-absorbing BP material
11 N : Node f Flag for non-absorbing BP material
12 N . Node f Flag for non-absorbing BP moteralt
13 N : Node U Flag for non-absorbing BP materale
14 N: Node *. Flag for non-absorbing BP material
15 N : Node f, Flag for non-absorbing SP material
16 N : Node # Flag for non-absorbing BP material
1711: N lode f Flag for non-absorbing BP material
0.4318 0.4572 0.5461 s BP absorber radius Cm). 8PR IR ctm). BPR OR (cm)
49825 1.914 : BPR upper plenu height (cm), BPR lower plenum height (cm)
1 s UPR absorber material specification CA1203-34C)
3.7 1.700 U P density (g/cc), B4C wtX in BP
1: Non-absorbing UP material specification CA1203)
3.7 : Non-absorbing SP density (9/cc)
1: Zirc-4 BPR clad material specification
1.9030 22: BPR wer plenun density (glcc), d of isotopes
6000.50c 0.069
7014.50c 0.087
14000,50c 0.651
15031.50c 0.039



Sep 04 13:37 1997 File amie: lr422c.txt *IAcooooo-017170200-0048 REV 00 ATIACMtElT XXI Page 35

16032.50c 0.026
24050.60c 0.689
24052.60c 13.809
24053.60c 1.596
24054.60c 0.405
25055.50c 1.735
26054.60c 3.400
26056.60c 54.820
26057.60c 1.278
26058.60c 0.173
28058.60c 5.409
28060.60c 2.139
28061.60c 0.094
28062.60c 0.304
28064.60c 0.080
8016.50c 0.016
40000.60e 12.996
50000.35e 0.185
6.56 11: SPR lower pleutn density (g/cc), of isotopes
Z4050.60e 0.004
24052.60c 0.084
24053.60c 0.010
24054.60c 0.002
26054.60c 0.011
26056.60c 0.154
26057.60c 0.004
26058.60c 0.001
8016.50c 0.120
40000.60c 98.180
50000.35; 1.400
04 : EPRA bank identifier
17 : lurber of PRA axial nodes
1 17.7500: lo-de nurber and height (cm)
2 20.0025: llode numer and height (cm)
3 20.0025: Node unuber and height (cm)
4 2.0025 : Node nutber and height Icm)
5 20.0025: NMode nutber and height (cm)
6 20.0025: lNode nuber and height (cm)
7 20.0025: llode number and height (cm)
8 20.0025: NMode nulber and height (cm)
9 20.0025: NMode fnuber and height (cm)
10 20.0025: Node nuber and height (cm)
11 20.0025 NMode rmaer and height (cm)
12 20.0025: NMode muaber and height (cm)
13 20.0025: lNodenumber and height (cm)
14 20.0025 : ode number and height (cm)
15 20.0025 NMode nurber and height (cm)
16 20.0025 NMode number and height (cm)
17 20.0025: Node rnber and height (cm)
39.075 : Dist. between top of lower pad and bottom of bottom BP node (cm)
Y : Flag for non-absorbing BP nodes
01 Y : Node , Flag for non-absorbing BP material
02 N1: Node * Flag for non-absorbing BP material
03 N: Node S, Flag for non-absorbing BP material
04 N : Node *, Flag for non-absorbing BP material
05 N: Node *, Flag for non-absorbing *P material
06 N1: Node i, Flag for non-absorbing BP material
07 N1: Node *, Flag for non-absorbing BP materalt
08 N N:ode i4 Flag for non-absorbing BP material
09 N :Node 4, Flag for non-absorbing BP material
10 N :ode 4, Flag for non-absorbing BP material
11 N : Node 4, Flag for non-absorbing BP material
12 N Node i* Flag for non-absorbing BP material
13 N :Node 4 Flag for non-absorbing BP material
14 :Node , Flag for non-absorbing BP material
15 :Node , Flag for non-absorbing BP material
16 N :Node U Flag for non-absorbing UP material
17 N : Node , Flag for non-absorbing P material
0.4318 0.4572 0.5461 : SP absorber radius (cm), BPR It (cm). PR OR (cm)
49.625 1.914 : *PR upper plenum height (cm), sPa lower plenum height (ca)
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1 5 PR absorber material Spec tition A1203-s4c)
3.7 2.000 : uP density (u/cc) 40e wtK in BP
1 Non-absorbing BP material specification (t1203)
3.7 : Non-absorbing BP density (glcc)
1 : ZIrc-4 BPR clad material specification
1.9030 Zz BPR Up. per pleruz density (Cocc), I of isotopes
6000.5Cc 0.069
7014.5Cc 0.087
14000.50c 0.651
15031.50c 0.039
16032.50c 0.026
24050.60c 0.689
24052.60c 13.809
Z4053.60c 1.596
24054.60c 0.405
25055.50c 1.735
26054.60c 3.400
26056.60c 54.820
26057.60c 1.278
26058.60c 0.173
28058.60c 5.409
25060.60c 2.139
28061.60c 0.094
28062.60c 0.34
28064.60c 0.080
8016.50c 0.016
40000.60c 12.996
50000.35c 0.185
6.56 11 : BPR lower pienuu density (gtec). t of Isltopes
24050.60c 0.004
24052.60c 0.084
24053.60c 0.010
24054.60c 0.002
26054.60c 0.011
26056.60c 0.184
26057.60c 0.004
26058.60c 0.001
8016.50c 0.120
40000.60c 98.180
50000.35c 1.400
1 s Nuber of different CRA banks
01 CRA bank identifier
0.49784 0.50546 0.55880 366.204 340.301 2.684 27.813: CR dimensions (cm)
10.17 4: CR absorber material density (gleec) f of isotopes
47107.60c 41.101 * -
47109.60c 38.899
48000.50c 5.000
49000.60c 15.000
2 : SS304 CR clad material specification
3.2035 19 : CR upper plenun density Co/cc). 6 of Isotopes
6000.50c 0.080
7014.50C 0.100
14000.50c 0.750
15031.50c 0.045
16032.50c 0.030
24050.60c 0.79
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60c 1.472
26058.60c 0.200
28058.6Dc 6.234
z0e60.60c 2.465
28061.60c 0.109
28062.60c 0.350
28064.60c 0.092
7.9 19: CR loer plenun density (g/cc) J of Isotopes
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6000.50c 0.080
7014.50c 0.100
14000.50c 0.750
15031.50C 0.045
16032.50c 0.030
24050.60C O.793
24052.60C 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 2.000
26054.60c 3.918
26056.60c 63.156
26057.60C 1.472
26058.60c 0.200
28058.60c 6.234
28060.60c 2.465
28061.60c 0.109
28062.60c 0.350
2eo64.60c 0.092
1 llumber of different APSRA banWs
02 APSRA bank identifier
0.47625 0.49022 0.5S88 0.49022 0.5588 a APSR dimensions (Cc)
0.9902 : APSR intermediate plug volume fraction
104.000 160.02 1.905 1.924 0.952 0.001: APSR dimensions (cm)
6.19 28 : APSR absorber density Co/cc), O of Isotopes
6000.50C 0.080
14000.50c 0.350
15031.50c 0.015
16032.50c 0.015
24050.60c 0.793
24052.60c 15.903
24053.60c 1.838
24054.60c 0.466
25055.50c 0.350
26054.60c 0.958
26056.60c 15.442
26057.60c 0.360
26058.60c 0.049
28058.60c 35.382
28060.60c 13.993
28061.60c 0.616
28062.60c 1.989
28064.60c 0.520
5010.50C 1.078E-03
5011.S6c 4.925E-63
22000.50c 0.900
13027.50c 0.500
27059.50c 1.000
29063.60c 0.205
29065.60c 0.095
41093.50c 2.563
42000.50c 3.050
73181.50c 2.563
2: SS304 APSR clad materilt specification
2: SS304 APSR follow rod material speciffcation
1.OE-3 1 : APSR upper plenum density Ct/cc), I of isotopes
2004.SOc 100.0
1.OE-3 1 APSR lower plmnua density Cg/cc), f of Isotopes
2004.50C 100.0


