
GLOBAL NUCLEAR FUELGLOBAL NUCLEAR FUEL--AMERICASAMERICAS
WESTINGHOUSEWESTINGHOUSE
AREVA NP Inc.AREVA NP Inc.

BWR Shipping Package BWR Shipping Package 
RAJRAJ--IIII

Status ReportStatus Report

Presented to USNRCPresented to USNRC

April 28, 2009April 28, 2009



Slide Slide 22
28 April 200928 April 2009

AgendaAgenda

1.1. RAJRAJ--II Team ChangesII Team Changes
2.2. License Renewal ScheduleLicense Renewal Schedule
3.3. SAR Revision OverviewSAR Revision Overview
4.4. Proposed Revisions to RAJProposed Revisions to RAJ--II SARII SAR
5.5. Proposed Revisions to RAJProposed Revisions to RAJ--II Certificate of Compliance II Certificate of Compliance 



Slide Slide 33
28 April 200928 April 2009

AgendaAgenda

1.1. RAJRAJ--II Team ChangesII Team Changes
2.2. License Renewal ScheduleLicense Renewal Schedule
3.3. SAR Revision OverviewSAR Revision Overview
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1.1. RAJRAJ--II Team ChangesII Team Changes

Jan 2009Jan 2009
–– (GNFA) Tanya (GNFA) Tanya SlomaSloma joins as NCS analystjoins as NCS analyst
–– (GNFA) Geoff Luft (Project Manager) leaves GNFA(GNFA) Geoff Luft (Project Manager) leaves GNFA

Barry Miles appointed Project ManagerBarry Miles appointed Project Manager

Mar 2009Mar 2009
–– (WEC) Owen Connelly (NCS) out on disability(WEC) Owen Connelly (NCS) out on disability

Apr 2009Apr 2009
–– (GNFA) Barry Miles reassigned(GNFA) Barry Miles reassigned

John Zino appointed interim PMJohn Zino appointed interim PM
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1.1. RAJRAJ--II Team ChangesII Team Changes
April 2009 TeamApril 2009 Team

Criticality SafetyCriticality Safety

ThermalThermal

MechanicalMechanical

Licensing Licensing –– EuropeEurope

Licensing Licensing –– USAUSA

Project MgmtProject Mgmt

FunctionFunction

P. VescoviP. Vescovi
J. ZinoJ. Zino

T. T. SlomaSloma

NovatechNovatechA.A. LangstonLangston

B. Hempy B. Hempy A.A. LangstonLangston

N. KentN. KentJ. ZinoJ. Zino

N. KentN. KentS. MurrayS. Murray

N. KentN. KentJ. ZinoJ. Zino

WECWECGNFAGNFA
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2.2. License Renewal ScheduleLicense Renewal Schedule
3.3. SAR Revision OverviewSAR Revision Overview
4.4. Proposed Revisions to RAJProposed Revisions to RAJ--II SARII SAR
5.5. Proposed Revisions to RAJProposed Revisions to RAJ--II Certificate of Compliance II Certificate of Compliance 
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2.2. License Renewal ScheduleLicense Renewal Schedule

Revision 7 effective now. Expires 30 November 2009.Revision 7 effective now. Expires 30 November 2009.

Submit renewal application (five year) in May 2009.Submit renewal application (five year) in May 2009.
•• Primarily administrative Primarily administrative –– no technical changes no technical changes 
•• NRC issue Revision 8 on the consolidated applicationNRC issue Revision 8 on the consolidated application
•• Licensee obtain DOT endorsement and foreign validations to Licensee obtain DOT endorsement and foreign validations to 

avoid gap licensesavoid gap licenses

Submit amendment request to CoC in June Submit amendment request to CoC in June -- July.July.
•• Includes technical changes.Includes technical changes.
•• Adds WEC fuel to contents.Adds WEC fuel to contents.
•• Replace wood runners with synthetic.Replace wood runners with synthetic.
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1.1. RAJRAJ--II Team ChangesII Team Changes
2.2. License Renewal ScheduleLicense Renewal Schedule
3.3. SAR Revision OverviewSAR Revision Overview
4.4. Proposed Revisions to RAJProposed Revisions to RAJ--II SARII SAR
5.5. Proposed Revisions to RAJProposed Revisions to RAJ--II Certificate of Compliance II Certificate of Compliance 
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3.3. SAR Revision OverviewSAR Revision Overview

General InformationGeneral Information
–– Simplify license drawingsSimplify license drawings
–– Add section describing compliance with QA requirements Add section describing compliance with QA requirements 

contained in 10CFR71 Subpart Hcontained in 10CFR71 Subpart H

StructuralStructural
–– Replace wood runners with composite or steel Replace wood runners with composite or steel 
–– FEA developed to address the French Authorities FEA developed to address the French Authorities 

questions questions 

ThermalThermal
–– Add 3D analysis results  Add 3D analysis results  
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3.3. SAR Revision OverviewSAR Revision Overview (cont(cont’’d)d)

Criticality SafetyCriticality Safety
–– Reduce number of enrichment dependent specificationsReduce number of enrichment dependent specifications
–– Specify contents based on more realistic assumptions Specify contents based on more realistic assumptions 

about arrangement, number and GdO2 contentabout arrangement, number and GdO2 content

MaintenanceMaintenance
–– Add information regarding maintenance and inspection Add information regarding maintenance and inspection 

proceduresprocedures..
–– Include test data on the wet honeycombInclude test data on the wet honeycomb
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AgendaAgenda

1.1. RAJRAJ--II Team ChangesII Team Changes
2.2. License Renewal ScheduleLicense Renewal Schedule
3.3. SAR Revision OverviewSAR Revision Overview
4.4. Proposed Revisions to RAJProposed Revisions to RAJ--II SARII SAR
5.5. Proposed Revisions to RAJProposed Revisions to RAJ--II Certificate of Compliance II Certificate of Compliance 
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1.1. Chapter 1 GENERAL INFORMATIONChapter 1 GENERAL INFORMATION

2.2. Chapter 2 STRUCTURAL EVALUATIONChapter 2 STRUCTURAL EVALUATION

3.3. Chapter 3 THERMAL EVALUATIONChapter 3 THERMAL EVALUATION

4.4. Chapter 4 CONTAINMENTChapter 4 CONTAINMENT

5.5. Chapter 5 SHIELDING EVALUATIONChapter 5 SHIELDING EVALUATION

6.6. Chapter 6 CRITICALITY EVALUATIONChapter 6 CRITICALITY EVALUATION

7.7. Chapter 7 PACKAGE OPERATIONSChapter 7 PACKAGE OPERATIONS

8.8. Chapter 8 ACCEPTANCE TESTS ANDChapter 8 ACCEPTANCE TESTS AND

MAINTENANCE PROGRAMMAINTENANCE PROGRAM

4.4. RAJRAJ--II Safety Analysis Report (SAR)II Safety Analysis Report (SAR)
Proposed ChangesProposed Changes

No Changes

Minor revision

Significant revision

Minor revision

Minor revision
Minor revision
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1.1. Chapter 1 GENERAL INFORMATIONChapter 1 GENERAL INFORMATION

2.2. Chapter 2 STRUCTURAL EVALUATIONChapter 2 STRUCTURAL EVALUATION

3.3. Chapter 3 THERMAL EVALUATIONChapter 3 THERMAL EVALUATION

4.4. Chapter 4 CONTAINMENTChapter 4 CONTAINMENT

5.5. Chapter 5 SHIELDING EVALUATIONChapter 5 SHIELDING EVALUATION

6.6. Chapter 6 CRITICALITY EVALUATIONChapter 6 CRITICALITY EVALUATION

7.7. Chapter 7 PACKAGE OPERATIONSChapter 7 PACKAGE OPERATIONS

8.8. Chapter 8 ACCEPTANCE TESTS ANDChapter 8 ACCEPTANCE TESTS AND

MAINTENANCE PROGRAMMAINTENANCE PROGRAM

4.4. RAJRAJ--II Safety Analysis Report (SAR)II Safety Analysis Report (SAR)



Slide Slide 1414
28 April 200928 April 2009

License DrawingsLicense Drawings
1.1. Removed fabrication details.Removed fabrication details.

2.2. Removed unneeded or unreferenced views held over from the Removed unneeded or unreferenced views held over from the 
Japanese Licensing drawings.Japanese Licensing drawings.

3.3. Removed brand specific designation for materials.Removed brand specific designation for materials.

4.4. Provided allowance for replacing Japanese Hemlock with a US Provided allowance for replacing Japanese Hemlock with a US 
wood equivalent.wood equivalent.

5.5. Allowed for the use of Allowed for the use of NylokNylok style nuts in place of the style nuts in place of the 
nut/washer used to restrain the honeycomb blocks.nut/washer used to restrain the honeycomb blocks.

6.6. Allowed for the use of a different skid material.  The Allowed for the use of a different skid material.  The 
Europeans have specifically requested the elimination of all Europeans have specifically requested the elimination of all 
wood other than wood other than dunnagedunnage material.material.

4.4. RAJRAJ--II Safety Analysis Report (SAR)II Safety Analysis Report (SAR)
Chapter 1: General InformationChapter 1: General Information
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1.1. Chapter 1 GENERAL INFORMATIONChapter 1 GENERAL INFORMATION

2.2. Chapter 2 STRUCTURAL EVALUATIONChapter 2 STRUCTURAL EVALUATION

3.3. Chapter 3 THERMAL EVALUATIONChapter 3 THERMAL EVALUATION

4.4. Chapter 4 CONTAINMENTChapter 4 CONTAINMENT

5.5. Chapter 5 SHIELDING EVALUATIONChapter 5 SHIELDING EVALUATION

6.6. Chapter 6 CRITICALITY EVALUATIONChapter 6 CRITICALITY EVALUATION

7.7. Chapter 7 PACKAGE OPERATIONSChapter 7 PACKAGE OPERATIONS

8.8. Chapter 8 ACCEPTANCE TESTS ANDChapter 8 ACCEPTANCE TESTS AND

MAINTENANCE PROGRAMMAINTENANCE PROGRAM

4.4. RAJRAJ--II Safety Analysis Report (SAR)II Safety Analysis Report (SAR)



Slide Slide 1616
28 April 200928 April 2009

Requested by French AuthoritiesRequested by French Authorities

–– Complete comparison of the package, closing system, Complete comparison of the package, closing system, 
and fuel contents for the drop test. The documentation and fuel contents for the drop test. The documentation 
must indicate that the must indicate that the ““worst caseworst case”” drop orientation is drop orientation is 
covered by the drop tests that were performed. covered by the drop tests that were performed. 

4.4. RAJRAJ--II Safety Analysis Report (SAR)II Safety Analysis Report (SAR)
Chapter 2: Structural EvaluationChapter 2: Structural Evaluation
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1.1. Chapter 1 GENERAL INFORMATIONChapter 1 GENERAL INFORMATION

2.2. Chapter 2 STRUCTURAL EVALUATIONChapter 2 STRUCTURAL EVALUATION

3.3. Chapter 3 THERMAL EVALUATIONChapter 3 THERMAL EVALUATION

4.4. Chapter 4 CONTAINMENTChapter 4 CONTAINMENT

5.5. Chapter 5 SHIELDING EVALUATIONChapter 5 SHIELDING EVALUATION

6.6. Chapter 6 CRITICALITY EVALUATIONChapter 6 CRITICALITY EVALUATION

7.7. Chapter 7 PACKAGE OPERATIONSChapter 7 PACKAGE OPERATIONS

8.8. Chapter 8 ACCEPTANCE TESTS ANDChapter 8 ACCEPTANCE TESTS AND

MAINTENANCE PROGRAMMAINTENANCE PROGRAM

4.4. RAJRAJ--II Safety Analysis Report (SAR)II Safety Analysis Report (SAR)
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Requested by French AuthoritiesRequested by French Authorities

–– Include results of a comprehensive 3D thermal model of Include results of a comprehensive 3D thermal model of 
the RAJthe RAJ--II, comparing results against the 2D model.  II, comparing results against the 2D model.  

4.4. RAJRAJ--II Safety Analysis Report (SAR)II Safety Analysis Report (SAR)
Chapter 3: Thermal EvaluationChapter 3: Thermal Evaluation
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1.1. Chapter 1 GENERAL INFORMATIONChapter 1 GENERAL INFORMATION

2.2. Chapter 2 STRUCTURAL EVALUATIONChapter 2 STRUCTURAL EVALUATION

3.3. Chapter 3 THERMAL EVALUATIONChapter 3 THERMAL EVALUATION

4.4. Chapter 4 CONTAINMENTChapter 4 CONTAINMENT

5.5. Chapter 5 SHIELDING EVALUATIONChapter 5 SHIELDING EVALUATION

6.6. Chapter 6 CRITICALITY EVALUATIONChapter 6 CRITICALITY EVALUATION

7.7. Chapter 7 PACKAGE OPERATIONSChapter 7 PACKAGE OPERATIONS

8.8. Chapter 8 ACCEPTANCE TESTS ANDChapter 8 ACCEPTANCE TESTS AND

MAINTENANCE PROGRAMMAINTENANCE PROGRAM

4.4. RAJRAJ--II Safety Analysis Report (SAR)II Safety Analysis Report (SAR)
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KENO VI ACTUAL 

mod·el \mä-dəl\ a system of postulates, data, and inferences presented 
as a mathematical description of an entity or state of affairs ; also : a 
computer simulation based on such a system 

4.4. RAJRAJ--II Safety Analysis Report (SAR)II Safety Analysis Report (SAR)
Chapter 6: Criticality EvaluationChapter 6: Criticality Evaluation

Packaging Packaging -- RAJRAJ--IIII
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4.4. RAJRAJ--II Safety Analysis Report (SAR)II Safety Analysis Report (SAR)
Chapter 6: Criticality EvaluationChapter 6: Criticality Evaluation

ContentsContents--BWR Fuel AssemblyBWR Fuel Assembly

Revised model simulates fuel reconfiguration as uniform lattice expansion 
limited to 50 cm along axis of fuel.
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4.4. RAJRAJ--II Safety Analysis Report (SAR)II Safety Analysis Report (SAR)
Chapter 6: Criticality EvaluationChapter 6: Criticality Evaluation

keff increasing 

ACTUAL CURRENTREVISED

Revised model simulates Gadolinia rod locations placement similar to  actual 
lattice and enrichment is maximum < 5.00 wt% U235

Fuel Assembly LatticeFuel Assembly Lattice
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4.4. RAJRAJ--II Safety Analysis Report (SAR)II Safety Analysis Report (SAR)
Chapter 6: Criticality EvaluationChapter 6: Criticality Evaluation
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4.4. RAJRAJ--II Safety Analysis Report (SAR)II Safety Analysis Report (SAR)
Chapter 6: Criticality EvaluationChapter 6: Criticality Evaluation

Gadolinia Rod PlacementGadolinia Rod Placement

Use perturbation methods to determine the least worth integral 
neutron absorber (Gd2O3 rod) locations in the fuel lattice
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4.4. RAJRAJ--II Safety Analysis Report (SAR)II Safety Analysis Report (SAR)
Chapter 6: Criticality EvaluationChapter 6: Criticality Evaluation

Evaluate 1.5% Actual fuel design ~4 to 8%Content Spec 2.0%

Relative fabrication
uncertainty  +/- 10%

GadoliniaGadolinia
ContentContent
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4.4. RAJRAJ--II Safety Analysis Report (SAR)II Safety Analysis Report (SAR)
Chapter 6: Criticality EvaluationChapter 6: Criticality Evaluation
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4.4. RAJRAJ--II Safety Analysis Report (SAR)II Safety Analysis Report (SAR)
Chapter 6: Criticality EvaluationChapter 6: Criticality Evaluation

Bias and UncertaintiesBias and Uncertainties

Calculation tools and methodology Calculation tools and methodology 
(Validation)(Validation)

Different fuel designsDifferent fuel designs

Placement of BA rodsPlacement of BA rods

Enrichment distributionEnrichment distribution

Material compositionsMaterial compositions

Representation of geometryRepresentation of geometry

Omission of contents and packaging Omission of contents and packaging 
components (components (ZircaloyZircaloy flow channel, flow channel, 
SS structure)SS structure)

Transport condition configurations Transport condition configurations 
(partial flooding, preferential (partial flooding, preferential 
flooding, lattice expansion)flooding, lattice expansion)
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4.4. RAJRAJ--II Safety Analysis Report (SAR)II Safety Analysis Report (SAR)
Chapter 6: Criticality EvaluationChapter 6: Criticality Evaluation

Validation Validation –– TOSHIBA ExperimentsTOSHIBA Experiments
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1.1. Chapter 1 GENERAL INFORMATIONChapter 1 GENERAL INFORMATION

2.2. Chapter 2 STRUCTURAL EVALUATIONChapter 2 STRUCTURAL EVALUATION

3.3. Chapter 3 THERMAL EVALUATIONChapter 3 THERMAL EVALUATION

4.4. Chapter 4 CONTAINMENTChapter 4 CONTAINMENT

5.5. Chapter 5 SHIELDING EVALUATIONChapter 5 SHIELDING EVALUATION

6.6. Chapter 6 CRITICALITY EVALUATIONChapter 6 CRITICALITY EVALUATION

7.7. Chapter 7 PACKAGE OPERATIONSChapter 7 PACKAGE OPERATIONS

8.8. Chapter 8 ACCEPTANCE TESTS ANDChapter 8 ACCEPTANCE TESTS AND

MAINTENANCE PROGRAMMAINTENANCE PROGRAM

4.4. RAJRAJ--II Safety Analysis Report (SAR)II Safety Analysis Report (SAR)
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Requested by French AuthoritiesRequested by French Authorities

–– Include steps to periodically examine materials that Include steps to periodically examine materials that 
are susceptible to water absorption to ensure there are susceptible to water absorption to ensure there 
is no damage.is no damage.

–– Include measures to examine or replace certain Include measures to examine or replace certain 
components.components.

4.4. RAJRAJ--II Safety Analysis Report (SAR)II Safety Analysis Report (SAR)
Chapter 8: Acceptance Test and Maintenance ProgramChapter 8: Acceptance Test and Maintenance Program
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AgendaAgenda

1.1. RAJRAJ--II Team ChangesII Team Changes
2.2. License Renewal ScheduleLicense Renewal Schedule
3.3. SAR Revision OverviewSAR Revision Overview
4.4. Proposed Revisions to RAJProposed Revisions to RAJ--II SARII SAR
5.5. Proposed Revisions to RAJProposed Revisions to RAJ--II Certificate of II Certificate of 

Compliance Compliance 
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3.3. RAJRAJ--II Certificate of ComplianceII Certificate of Compliance
Proposed ChangesProposed Changes

Section 5(a) PackagingSection 5(a) Packaging

No ChangesNo Changes
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Section 5(b) (1)Section 5(b) (1)
Type and Form of MaterialType and Form of Material

Table 1: Table 1: 
Maximum weight of uranium dioxide Maximum weight of uranium dioxide 
pellets per fuel assemblypellets per fuel assembly

Table 2: Table 2: 
Maximum Authorized ConcentrationsMaximum Authorized Concentrations

Para. i Para. i –– v v 
Descriptions of fuel bundles and loose Descriptions of fuel bundles and loose 
rods.rods.

No ChangesNo Changes

3.3. RAJRAJ--II Certificate of ComplianceII Certificate of Compliance
Proposed ChangesProposed Changes
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3.3. RAJRAJ--II Certificate of ComplianceII Certificate of Compliance
Proposed ChangesProposed Changes

Section 5(b) (1) continuedSection 5(b) (1) continued
Type and Form of MaterialType and Form of Material

Table 3: Table 3: 
Fuel Assembly Maximum ParametersFuel Assembly Maximum Parameters
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3.3. RAJRAJ--II Certificate of ComplianceII Certificate of Compliance
Proposed ChangesProposed Changes

Add column for WEC Fuel BundleAdd column for WEC Fuel Bundle

WEC Optima2 

TBD

TBD

TBD

TBD

TBD

TBD

TBD
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3.3. RAJRAJ--II Certificate of ComplianceII Certificate of Compliance
Proposed ChangesProposed Changes

Simplify Gadolinia RequirementsSimplify Gadolinia Requirements
(Fewer rows)(Fewer rows)
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3.3. RAJRAJ--II Certificate of ComplianceII Certificate of Compliance
Proposed ChangesProposed Changes

Section 5(b) (1) continuedSection 5(b) (1) continued

Table 4: Table 4: 
Fuel Rod ParametersFuel Rod Parameters

No ChangesNo Changes
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3.3. RAJRAJ--II Certificate of ComplianceII Certificate of Compliance
Proposed ChangesProposed Changes

Section 5(b) (2)Section 5(b) (2)
Maximum quantity of material Maximum quantity of material 
per packageper package

No ChangesNo Changes
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3.3. RAJRAJ--II Certificate of ComplianceII Certificate of Compliance
Proposed ChangesProposed Changes

Section 5(c) Section 5(c) 
Criticality Safety IndexCriticality Safety Index

CSIsCSIs may change based on may change based on 
outcome of criticality safety outcome of criticality safety 
analysesanalyses
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3.3. RAJRAJ--II Certificate of ComplianceII Certificate of Compliance
Proposed ChangesProposed Changes

Section 6Section 6
In addition to the requirements of Subpart G of 10 In addition to the requirements of Subpart G of 10 
CFR Part 71:CFR Part 71:

No ChangesNo Changes
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3.3. RAJRAJ--II Certificate of ComplianceII Certificate of Compliance
Proposed ChangesProposed Changes

Section 7Section 7
Cluster separatorsCluster separators
No ChangesNo Changes
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3.3. RAJRAJ--II Certificate of ComplianceII Certificate of Compliance
Proposed ChangesProposed Changes

Section 8Section 8
Water rods Water rods 

Perhaps minor revision to accommodate WEC contents.Perhaps minor revision to accommodate WEC contents.
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License Renewal Schedule (Again)License Renewal Schedule (Again)

Revision 7 effective now. Expires 30 November 2009.Revision 7 effective now. Expires 30 November 2009.

Submit renewal application (five year) in May 2009.Submit renewal application (five year) in May 2009.
•• Primarily administrative Primarily administrative –– no technical changes no technical changes 
•• NRC issue Revision 8 on the consolidated applicationNRC issue Revision 8 on the consolidated application
•• Licensee obtain DOT endorsement and foreign validations to Licensee obtain DOT endorsement and foreign validations to 

avoid gap licensesavoid gap licenses

Submit amendment request to CoC in June Submit amendment request to CoC in June -- July.July.
•• Includes technical changes.Includes technical changes.
•• Adds WEC fuel to contents.Adds WEC fuel to contents.
•• Replace wood runners with synthetic.Replace wood runners with synthetic.
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End End 


