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RECORD OF REVISIONS

Rev. No. Date Description of Revision

0 March 2004 Original application.
(Ref: NMS-NRC-04-004)

1 November 2004 | Response to NRC request for additional information.
(Ref: NMS-NRC-04-009, NMS-NRC-04-011)

2 February 2005 | Response to NRC request for additional information.
(Ref: NMS-NRC-05-002)

3 March 2005 Response to NRC request for additional information.

Correct one error, revise certain tables to make the SAR parameter tables
consistent with those that will be published in the CoC, clarify the results
of the rod container analysis, and clarify the maintenance requirements for
the shock mounts.

(Ref: NMS-NRC-05-003)

4 March 2005 Response to NRC request for additional information.

Correct entries in various tables that list the Traveller design weights.
Clarify in Sections 2 and 3 that the shock mounts were intact following the
drop and fire tests. Provide justification in Section 2 for establishing
payload weights that are higher than fuel assembly weights used in actual
testing.

(Ref: NMS-NRC-05-004)

5 March 2006 Information about loose rod pipe packaging in license drawings and
revision to Safety Analysis Report to describe this new loose rod pipe
packaging.

(Ref: UAM-NRC-06-005)

6 September 2006 | A packaging component used to secure these non-Westinghouse fuel
assembly types in the Traveller was designed after approval of the
Traveller. Information about packaging components used to secure the
contents.

(Ref: UAM-NRC-06-011)

7 October 2007 | Response to NRC request for additional information.

Added sketch of package in Chapter 1 and revised Section 1.1

Revised Sections 2.6.3 and 2.6.4 to delete reference to calculations
because the package is not sealed against pressure.

Revised Section 2.7.1.2 regarding test sequence justification.

Revised Section 8.2.3.3 to clarify shock mount inspection frequency.
Revised Section 8.2.5 to clarify BORAL plate inspection frequency.
Administrative change to Table 6-21, showing the correct number of fuel
and non-fuel rods in a 15x15 STD/OFA fuel assembly.

(Ref: LCPT-10-6)

8 May 2010 Add CE16NGF and CE16VA fuel assemblies to criticality safety
evaluation.
(Ref: LCPT-10-14)
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RECORD OF REVISIONS (cont.)

Rev. No. Date Description of Revision

9 November 2010 | Style and Composition

An appendix is added to each section of the application as recommended in
Regulatory Guide 7.9 to provide a list of documents that are referenced in
the text of that section. The addition of this first appendix may result in
renumbering of headings and pages where other appendices already existed
for that section. Typographical changes have also been made. Section 1 —
General Information

1.2.1.2 Outerpack

Added description of vibration and shock dampening system.

1.2.1.3 Clamshell

Revised to provide more detailed description of clamshell features,
including a design change for an alternate top end plate. Figures were
revised to show typical configurations for the axial restraint and axial
spacer.

1.2.1.4 Rod Container

Removed rod box as an option.

1.2.3 Contents

Revised description to add more detailed description of fuel assembly and
components that may be transported in the fuel assembly. Added a
Figure 1-8 showing a typical PWR fuel assembly. Added wording to
describe the number of rods per pipe and how the rods are loaded.

1.4 Appendices

Added Appendix 1.4.1, References.

Renamed Appendix 1.4.2, Engineering Drawings for Packaging

The engineering drawings for packaging Drawing No. 10004E58 Safety
Related Items, Traveller XL and STD was revised to show modifications
to the clamshell top end plate and changes to the outer pack such as
silicone rubber weather gasket, tie down chain tray gussets, new swing
bolts, and clamshell cam lock wave washer.

Section 2 — Structural Evaluation

2.12.3.2.4.1 Internal/External Pressure

Added silicone foam rubber seal and removed description of seal function
as providing thermal protection.

2.12 Appendices

Added Appendix 2.12.1, References

Added Appendix 2.12.6, Supplement to Drop Analysis for the Traveller
XL Shipping Package — Clamshell Axial Spacer Structural Evaluation.
Added Appendix 2.12.7, Supplement to Drop Analysis for the Traveller
XL Shipping Package — Clamshell Removable Top Plate Structural
Evaluation.
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RECORD OF REVISIONS (cont.)

Rev. No. Date Description of Revision
9 (cont.) Section 3 — Thermal Evaluation

Revised introduction to clarify that there is no heat generating material.
Tables 3-2 and 3-3 and bullets in the text were revised to be consistent with
ASME Code

3.1.3 Description of maximum temperatures

Added silicone rubber gasket to Table 3-1, Summary Table of
Temperatures for Traveller Materials

3.1.4 Description of maximum pressures

Added silicone rubber gasket.

3.4 Thermal Evaluation Under Normal Conditions of Transport

Revised to clarify that there is no heat generating material.

3.5.3 Maximum Temperatures and Pressures

Revised description of the purpose for seals used around the Outerpack
door. Added silicone foam rubber as an acceptable seal material. Added
Figure 3-8A to show location of weather seal gaskets.

Section 4 — Containment

Added Section 4.3, Appendices, and 4.3.1 References. No references are
cited.

Section 5 — Shielding Evaluation

Added Section 5.1, Appendices, and 5.1.1 References. No references are
cited.

Section 6 — Criticality Evaluation

Section 6.2, Fissile Material Contents

Added statement that reactor control cluster (RCC) assemblies, secondary
source assemblies, and solid stainless steel rods that may be placed in the
PWR fuel assembly are non-fissile material.

6.2.1 PWR Fuel Assemblies

Added justification for allowing RCC, secondary source rods, or stainless
steel rods in fuel assembly contents.

6.2.2 PWR and BWR Rods

Revise limit for wrapping or sleeving in Table 6-5 Fuel Rod Parameters
6.3.1.1 Contents Models

Removed rod box as an option.

6.10.2 PWR Fuel Assembly Parameters

Revised dimensions for guide tube and pellet in Table 6-22 Parameters
for 16X16 Fuel Assemblies

6.10 Appendices

Added Appendix 6.10.1, References

Section 7 — Package Operations

Revised all sections to incorporate operating experience and more
accurately represent the current package operations.

Added Section 7.4, Appendices, and 7.4.1 References. No references are
cited.
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RECORD OF REVISIONS (cont.)

o
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Rev. No. Description of Revision

9 (cont.) Section 8 — Acceptance tests and Maintenance Program

Replace “poison plate” with term “neutron absorber plate”, and replace
“neutronics testing” with term “neutron absorber testing” to standardize
reference to BORAL neutron absorber material.

Add criteria for visual inspection of neutron absorber plates to

Section 8.2.5.

8.1.5.1.4 Thermal Properties

Thermal properties is revised to show the thermal conductivity for
FR-3706, FR-3610, and FR-3620.

10 September 2013 | Style and Composition

A number of typographical errors throughout the entire document have
been corrected in this revision.

A side result of the typographical corrections has been the addition of
several pages, in order to accommodate paragraphs or figures which no
longer had room to fit on the pages they previously occupied.

Section 1 — General Information

1.2.1.1 Package Types

Revised weights of packages where required.

1.2.1.4 Rod Pipe

Further corrections added to clarify that the Rod Pipe will be the only rod
container moving forward.

1.4.2 Engineering Drawings for Packaging

Included the most recent revisions to the licensing drawings

Section 2 — Structural Evaluation

Updated equations and weights throughout the Section.

2.11.1 Rod Pipe

Further corrections added to clarify that the Rod Pipe will be the only rod
container moving forward.

2.12 Appendices

Revised the appendices to provide an updated structural analysis which
accounts for the revised weight of the Traveller package.

2.12.3.2.2 Lifting

Provided additional information on Traveller STD four-point lift.
Tables 2-7, 2-8, and 2-9

Removed, as the information was either already present or was
consolidated elsewhere.

Section 6 — Criticality

6.1.2,and 6.1.3

Corrections added to clarify that the Rod Pipe will be the only rod
container moving forward.

Figure 6-17

Replaced with the correct figure.

Section 7 — Package Operations

7.1.1.3

Clarification and consolidation of information.

7.1.2,7.12.1,and 7.2.2

Added tolerances for Torque figures.
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RECORD OF REVISIONS (cont.)
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Rev. No. Description of Revision

10 Section 8 — Acceptance Tests and Maintenance Program
(cont.) Clarification and consolidation of information.

11 December 2013 | Section 1 — General Information

1.2.1.3 Maximum Quantity of Material per Package

Revised allowable weight for packing materials which are equivalent to
polyethylene.

12 March 2015 Addition of the Traveller-VVER packaging with VVER fuel assembly
contents in each chapter as required for design approval. Chapters 1, 2, 3
and 6 contain majority of the content addition (including Sections 1.2.1.1.3
and 1.2.1.3, Section 2.12.8, Section 3.3.1.1, and Section 6.10.11).

Addition of tie-down detail calculations (Section 2.12.3.2.3).
Revision of text to clarify acceptable seal materials, however no changes to
materials made (Chapter 2 and Chapter 8).

Minor style and composition, non-technical edits made throughout SAR to
clarify text.

13 January 2017 Complete revision of Section 6, including development of bounding fuel
parameters defined for each fuel bin as categorized fuel assemblies
(CFAs), which represent a combination of fuels, as discussed in Sections
6.9.2 and 6.2. Revision of method for establishing subcriticality, by
evaluation of uncertainties as independent sensitivities and accumulation
of penalties, as discussed in Section 6.3.4. Updated code version to
SCALE 6.1.2, and SCALE model of Traveller packaging, as discussed in
Section 6.3.

Clarifications added to Sections 1, 4, 5, 7, and 8, major details have not
changed. Sections 1, 4,5, 7, and 8 are fully updated to Revision 13 pages
and change bars are not used. Sections 7 and 8 include additional details
to represent current usage of the packages, and activities that are
applicable to all sites that use the packages.

Section 2 and 3 include an update to reference sections to address the
update of IAEA regulations, as incorporated by 49 CFR 171.7. Section
2.12.8.3 (pages 2-240 — 2-240C) includes additional details of the VVER
fuel assembly performance expectations resultant of the previously
defined Traveller VVER FEA. New Section 2.12.9 has been added to
discuss performance comparison of zirconium alloys. Section 3.2.1 and
tables have been revised to incorporate additional material property
references. Section 3.6.5.1 (pages 3-46, 3-46A) includes additional details
of the condition of the moderator block after fire testing, as justification to
support the evaluations defined in Section 6.3.4.3.3.
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RECORD OF REVISIONS (cont.)

Rev. No.

Date

Description of Revision

14

February 2019

Non-technical changes in Chapters 1, 6, 7, and 8 to add clarification of
existing analyses. Additional grammatical changes made in Chapter 1.

No changes are made to Chapters 2, 3, 4, and 5.

Chapter 1 changes

e Section 1.1 - Added paragraph for approved WEC QA program

e Section 1.2.1.5.3 — clarified that axial restraints are for all Traveller
variants; removed text specific to Traveller XL

e Throughout — clarified, where needed, component name such as
Clamshell main door versus access door and Clamshell base;
clarified containment boundary and burnable absorbers; additional
minor changes made to clarify text and correct grammar

Chapter 6 changes

e Sections 6.1.2 and 6.3.4.3 — clarified when penalties are and are not
applied to the total penalty summary

e Sections6.1.2.1,6.4.2.1,6.4.2.2.1, 6.4.2.2.3 — for HAC single
package revised polyethylene packing material penalty to assess 2 kg
penalty, as 2 kg is defined as the license limit (impacted Tables 6-36,
6-27, 6-26, 6-2)

e Section 6.4.2.2.3 (pg 6-50, 6-51), 6.4.2.2.4.1 (pg 6-58), 6.4.2.2.4.2
(pg 6-62), 6.6.2.2.2 (pg 6-92) — clarified the polyethylene packing
material limit

e Throughout — clarified model and evaluation where needed,;
reference corrections also

Chapter 7 changes

e Section 7.1 and 7.2 — clarified the package loading and unloading
operations cover a range of activities; Added reference to applicable
information in Section 1

e Added detail for further inspection of Clamshell and BORAL
neutron absorber plates

e Section 7.1.3.1 — added restrictions for lifting stacked packages

e Throughout — minor clarifications of activities

Chapter 8 changes
e Section 8.1 — added statement regarding approved WEC QA program
e Throughout — minor clarifications of testing and acceptance criteria

Vi
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RECORD OF REVISIONS (cont.)

Rev. No. Date Description of Revision
15 February No changes are made to Chapters 4, 5, and 7.
2020
Chapter 1 changes

e Section1.1,1.2.2.1,and 1.2.2.2 — revised text to clarify that the
allowable enrichments of 5 wt.% for fuel assemblies and UsSi» loose
rods, or 7 wt.% for UO; loose rods.

e Section 1.2.2.1.1 — added text to state the allowance of clad chromium
coating and Optimized ZIRLO Liner

e Section 1.3.2 — updated Rod Pipe licensing drawing 10006E58 Rev. 6

Chapter 2 changes

e Section 2.12.9 —revised to include cladding comparison with advanced

variations of chromium coating or an Optimized ZIRLO Liner
Chapter 3 changes

e Section 3.2.1.1 added to address thermal comparison of advanced
cladding variations including cladding treated with a chromium coating
or an Optimized ZIRLO Liner

e Uranium silicide (UsSiz) fuel to Table 3-3A,

Chapter 6 changes

e No changes to SCALE inputs or results for baseline cases and previous
sensitivity studies for fuel assemblies.

e ADOPT UO:; rod sensitivity study evaluated for all transport conditions:
single package NCT and HAC, package array NCT and HAC

e UO;fuel rods evaluated for 7wt.% »3sU for all transport conditions and
added ADOPT fuel rod sensitivity study: single package NCT and HAC,
package array NCT and HAC

e Sections 6.1.2 and 6.3.4.3 — defined criteria for statistical significance for
when a penalty is applied, which impacted the penalty summary tables
and Maximum ks values (Section 6.1.2.1)

e Section 6.1.2 and 6.8 — two new benchmark series (7.4 w.t% and 6.9
wt.% enrichments) added to supplement the addition of 7 wt.% UO;
loose rod contents. New USL equation generated and USL values in
Table 6-1 updated.

e Section 6.2 — Text revised to include 7 wt.% loose rods and ADOPT rods

e Sections 6.2.1 and 6.9.2.1 — Typographical errors corrected in Tables 6-5
and 6-97 (no effect on analysis)

e Sections 6.2.1 and 6.2.2 — added allowance for ADOPT rods and
advanced cladding variations of chromium coating or an Optimized
ZIRLO Liner

e Section 6.2.3 — added allowance for clad coatings

e Section 6.2.4 — added allowance for ADOPT rods and advanced cladding
variations, as well as 7 wt.% UO; loose rods.

e Section 6.3.4.3 — Table 6-18 as well as Sections 6.3.4.3.2 and 6.3.4.3.14
updated to include single package HAC fuel assembly shift study and
ADOPT rod study.

e Sections 6.4.1, 6.5.1 and 6.6.1 — Updated results based on total penalty
with the statistical significance criteria applied

Vii
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Rev. No.

Date

Description of Revision

Sections 6.4.2, 6.5.2, 6.6.2, and 6.9.3 — Updated results with the
statistical significance criteria applied. All UO- loose rod baseline and
sensitivity study results updated for 7 wt.% 2*U enrichment. Single
package HAC fuel assembly shift study and ADOPT rod studies added.
Section 6.3.4 and 6.9.4 — supplemental combined case study added to
appendix 6.9.4 and referenced in section 6.3.4.

Throughout — highlighting in sensitivity study tables corrected to most
reactive case to reflect revised statistical significance criteria (not marked
with rev bars)

Chapter 8 changes

Section 8.1.2 reference to ASME Code revised to allow later edition at
time of manufacturing as approved by Engineering

Section 8.2.3.2 heading changed from “Weather Seal” to “Weather
Gasket”

Added Section 8.2.6 to address “Periodic Weld Examinations”

Added Section 8.2.7 to address “Periodic Acetate Plug Examinations”

viii
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TRAVELLER SAFETY ANALYSIS REPORT ACRONYM LIST

Acronym Definition Acronym Definition
ADOPT Advanced Doped Pellet Technology LWR Light-water reactor
ASME é%?;f:rg Society of Mechanical NCT Normal Conditions of Transport
ANSI American National Standards Institute NFD Nuclear Fuel Division of Westinghouse
ASTM ,:\/Ir:tirrli(;?g Society for Testing and oD Outer diameter
AWS American Welding Society OR Outer radius
BORAL Borated aluminum PWR Pressurized water reactor
BWR Boiling water reactor QC Quality control
CFA Categorized fuel assembly QTC Qualified test unit
CFR Code of Federal Regulation SAR Safety Analysis Report
CG Center of gravity SS Stainless steel
CS Clamshell SSR Specific Safety Requirements
CSlI Criticality safety index TE Total energy
CTE Coefficient of thermal expansion UHMW  Ultra-high molecular weight
CTU Certified test unit UNC Unified thread coarse
DFT Directional flame thermometers USL Upper subcritical limit
DTE Differential thermal expansion WtF Water-to-Fuel
EALF ]Icflgselrogg/ of average lethargy causing
FA Fuel assembly
FAA Federal Aviation Administration
FEA Finite Element Analysis
FEM Finite Element Model
GTNT Guide tubes/instrument tubes
HAC Hypothetical Accident Conditions
IAEA International Atomic Energy Agency
ICRP Internatio_nal Commi_ssion on
Radiological Protection
ID Inner diameter
IE Internal energy
IR Inner radius
KE Kinetic energy
Kef Effective neutron multiplication factor
LEU Low-enriched uranium
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1.0 GENERAL INFORMATION
11 INTRODUCTION

The Traveller is a shipping package designed to transport enriched commercial grade uranium fuel
assemblies or rods. It will carry several types of pressurized water reactor (PWR) fuel assemblies with
uranium dioxide (UO,) enrichments up to 5.0 weight percent (wt.%) 2*°U, as well as either PWR or boiling
water reactor (BWR) fuel rods with UO, enrichments up to 7.0 wt.% 2*U and uranium silicide (UsSi,)
enrichments up to 5.0 wt.% 2°U. The Traveller package is designed to carry one (1) fuel assembly or one (1)
Rod Pipe for loose fuel rods. There are three packaging variants in the Traveller family: Traveller Standard
(STD), Traveller XL (XL), and Traveller VVER (VVER).

In the criticality analysis, PWR fuel assemblies are organized with similar fuel assemblies into defined bins.
Three PWR groups define the allowable fuel assembly contents, with each group containing like bins. The
bounding parameters of the fuel assembly contents in a bin are represented by categorized fuel assemblies
(CFA), for the criticality analyses. All CFAs among the three PWR groups are evaluated and organized by
Criticality Safety Indices (CSI) and Traveller packaging variants. This is described further in Section 6, with
contents parameter details in Section 6.2, Fissile Material Contents.

The CSI of each content for the Traveller are provided in Table 1-1. The following sections describe the
package design and testing program in detail. Licensing drawings are presented in Section 1.3.2. A generic
sketch of the Traveller representing the package as prepared for transport is provided in Figure 1-17.

Table 1-1 Traveller CSls

Content Traveller Packaging Variant CsSlI
PWR Group 1 Traveller STD/XL 1.0
PWR Group 2 Traveller XL 4.2
PWR Group 3 Traveller VVER 1.0

Rod Pipe Traveller STD/XL 0.7

The analyses and testing are performed under an NRC-approved quality assurance program, which
specifically complies with Title 10 of the Code of Federal Regulations, Part 50 (10 CFR 50), Appendix B
requirements and is adopted to meet the requirements of 10 CFR 71, Subpart H, for the transportation of
radioactive material.

1.2 PACKAGE DESCRIPTION
121 Packaging

The packaging is made up of two basic components: 1) an Outerpack and 2) a Clamshell. The package is
made up of the packaging and the contents, which consist of either a fuel assembly or Rod Pipe with loose
fuel rods. The Outerpack and Clamshell are connected together with a suspension system that reduces the
forces applied to the contents during transport. The contents, either a fuel assembly or Rod Pipe, are secured
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inside the Clamshell during transport.

1.2.1.1 Overall Dimensions and Weights of the Traveller Variants

There are three packaging variants in the Traveller family: Traveller STD (STD), Traveller XL (XL), and
Traveller VVER (VVER). General parameters for each packaging variant are as defined in the following
subsections. Dimensions represent an as manufactured outer-most measurement. Weights represent a
bounding maximum weight.

1.21.11 Traveller STD

Gross Weight = 4,500 pounds (2,041 kg)

Tare Weight = 2,850 pounds (1,293 kg)

Outer Dimensions = LXWxH- 197.0 in. x 27.1 in. x 39.3 in. (5004 mm x 686 mm x 998 mm)
Accommaodates standard length fuel assemblies or Rod Pipe

1.2.1.1.2 Traveller XL

Gross Weight = 5,230 pounds (2,372 kg)

Tare Weight = 3,255 pounds (1,476 kg)

Outer Dimensions = LXWxH- 226.0 in. x 27.1 in. x 39.3 in. (5740 mm x 688 mm x 998 mm)
Accommaodates standard or long length fuel assemblies or Rod Pipe

1.2.1.1.3 Traveller VVER

Gross Weight = 5,105 pounds (2,316 kg)

Tare Weight = 3,255 pounds (1,476 kg)

Outer Dimensions = LXWxH- 226.0 in. x 27.1 in. x 39.3 in. (5740 mm x 688 mm x 998 mm)
Accommodates VVER type fuel assemblies

1.2.1.2 Containment Features

The Containment System is described in both IAEA Regulations for the Safe Transport of Radioactive
Material, Specific Safety Requirements No. SSR-6 para. 213 [1] and 10 CFR 71.4 [2] as, “the assembly of
components of the packaging intended to retain the radioactive material during transport.” The Containment
System for the Traveller is the zirconium alloy clad and end plugs of the fuel rods. Containment is described
further in Section 4.

The fuel rod is assembled by loading the UO; or UsSi, pellets into a cladding tube. The tubes are pressurized
with helium and end plugs are welded to the tube which effectively seals and contains the radioactive
material. Welds of the fuel rods are verified for integrity by non-destructive methods such as radiographic or
ultrasonic testing. As the containment boundary is welded closed, it cannot be opened unintentionally. Thus,
the requirements of 10 CFR 71.43(c) are satisfied.

1.2.1.3 Neutron and Gamma Shielding Features

The Traveller packaging does not contain neutron or gamma shielding features because neutron and gamma
radiation emitted from the allowable contents is negligible in quantity, as discussed in Section 5. Due to the
1-2
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insignificant decay heat of the allowable contents, payload personnel barriers are not necessary. The
Traveller packaging meets the requirements of 10 CFR 71.47.

1.2.14 Criticality Control Features

The confinement system for the Traveller consists of the fuel rods, the fuel assembly (or Rod Pipe), the
Clamshell assembly including the neutron absorber plates, and the Outerpack. The Traveller features a flux
trap system that reduces neutron communication between packages in an array. This system features
BORAL® neutron absorber plates located at each lateral side of the Clamshell that act in conjunction with
ultra-high molecular weight (UHMW) polyethylene moderator blocks, which are affixed to the walls of the
Outerpack inner cavity. Neutrons leaving one package must past through two regions of moderator blocks
and then BORAL neutron absorber plates before reaching the contents of another package. In addition, the
structural materials of the Traveller for which credit is taken in the criticality safety analysis provide
additional neutron absorption.

1.2.1.5 Structural Features
1.2.151 Outerpack

The Outerpack is a structural component that serves as the primary impact and thermal protection for the
contents. It also includes components that provide for lifting, stacking, and tie down during transportation.
The Outerpack is a long tubular design consisting of a top and bottom half, as shown in Figure 1-1. Each half
consists of a stainless steel outer shell, a layer of rigid 10-pcf polyurethane foam, and an inner stainless steel
shell. The stainless steel provides structural strength and acts as a protective covering to the foam. A typical
cross-section showing key elements of the package is depicted in Figure 1-2.

The Outerpack also has independent impact limiters at the top and lower ends. Each Endcap Impact Limiter
system contains an Inner Pillow Impact Limiter adjacent to 20-pcf polyurethane foam. The 20-pcf foam is
encased by the package Outerpack stainless steel skins. The top Inner Pillow Impact Limiter consists of 6-pcf
foam encased between two stainless steel plates to allow mating with the upper Outerpack. The lower Inner
Pillow Impact Limiter consists of 6-pcf foam encased in a stainless steel circular housing, which allows
mating with the lower Outerpack. Details of the top and lower Inner Pillow Impact Limiters are also shown
on Sheet 6 of 10004E58 and 10037E43 for the Traveller STD and XL and Traveller VVER, respectively.

The foam is a rigid, closed-cell polyurethane that is an excellent impact absorber and thermal insulator, and
has well-defined characteristics that make it ideal for this application. The steel-foam-steel “sandwich” is the
primary fire protection, and is described in more detail in Section 3.

The inside of the Outerpack is lined with UHMW polyethylene moderator blocks. The polyethylene provides
a conformal cavity for the Clamshell and fuel assembly to fall into during low-angle drops. The Clamshell is
fastened to the lower Outerpack using shock absorbing rubber mounts. Polyethylene foam sheeting may be
positioned between the Clamshell and lower Outerpack to augment the shock absorbing characteristics for
transport. A weather gasket between the mating surfaces of the upper and lower Outerpack is used to
mitigate water and debris from entering the package .
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The Traveller VVER Outerpack is identical to the Traveller XL Outerpack except that the shock mounts on
the Traveller VVER are slightly smaller and stiffer. The Traveller VVER Outerpack utilizes a bolted bracket
for attachment to the Clamshell versus just a bolt for the Traveller XL. This change was needed because the
sway space inside the Traveller VVER package is smaller than the Traveller XL package. The shock mount
spacing positions are identical for the Traveller VVER and the Traveller XL Outerpacks.

Figure 1-1 Outerpack Closed Position (left) and Opened Position (right)

Inner & Quter Shells
(12 gage - 304 SS)

Clamshell Latch
Upper Moderator Hinge

Blocks with SS Cover

Polyurethane
Foam (10 pcf) Clamshell Door
Hinges (2)
Outerpack
Hinge & Bolts Stepped Outerpack
Seam (both sides)
Fuel Assembly
(shown as block)
Lower Moderator Rubber Shock
Blocks with SS Cover Mounts
i Clamshell
Forklift Pockets V-extrusion
Bent Legs

(square tubes)

Figure 1-2  Outerpack and Clamshell Cross-Section View (typical)
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1.2.15.2 Clamshell

The purpose of the Clamshell is to protect the contents during routine handling and to limit rearrangement of
the contents in the event of a transport accident. During routine handling, the Clamshell main doors open to
load the contents and are secured with multi-point cammed latches and hinge pins. The Clamshell protects
and restrains the fuel assembly or Rod Pipe contents during all transport conditions. During accident
transport conditions, the Clamshell remains closed and its structure limits rearrangement of the fuel
assembly. Neutron absorber plates are installed on the inside surface of the Clamshell along the full length of
each side.

There are two general types of Clamshells used: a typical, rectangular Clamshell and a hexagonal VVER
Clamshell. The rectangular Clamshell is used in both the Traveller STD and XL packages as two slightly
different Clamshell variants, with these differences between the STD and XL Clamshells described below.
The hexagonal VVER Clamshell is used in the Traveller VVER package. Within this document, "Clamshell"
will reference the commonly used rectangular Clamshell, while any use of the VVER Clamshell will be
specifically referenced as such.

1.2.1.5.3 STD and XL Clamshell

The Clamshell structural components consist of an aluminum "V" base, two aluminum main doors, a small
top "V" access door, bottom and top end plates, and multi-point cammed latch closure mechanisms. Piano
type hinges (continuous hinges) connect each main door and the small top "V" access door to the "V" base.
The BORAL neutron absorber plates are secured to the Clamshell with threaded fasteners and do not provide
any structural strength to the Clamshell. The "V" base and bottom plate are lined with a cork rubber pad to
cushion the contents and prevent damage during normal handling and routine transport conditions.

The top plate of the Clamshell has two configurations in order to accommodate different fuel types. Each
uses a combination of flat head cap screws and tongue and groove joints in order to be fastened securely to
the Clamshell. The Fixed Top Plate (FTP), shown in Figure 1-3, is secured directly to the top access door
with cap screws. It has a tongue edge that fits into grooved shear bars that are attached directly to both faces
of the Clamshell base with cap screws. The Removable Top Plate (RTP), shown in Figure 1-4, has grooved
edges all around, and mates with shear bars that are fastened to all four faces of the Clamshell base. The
bottom plate is secured to the Clamshell base with cap screws. Closure is provided by tongue and groove
joining with the Clamshell doors.

Multi-point cammed latches that are spaced along the length of the Clamshell secure the main doors. These
mechanical fasteners consist of a cam latch on the right main door that engages a keeper on the left main
door. The cam latch is rotated a quarter-turn to engage the keeper as shown in Figure 1-5. A wave spring
washer prevents inadvertent movement of the cam latch. There are nine (9) cam latches on the Traveller STD
Clamshell and 11 cam latches on the Traveller XL Clamshell. The top access door is secured with a short
hinge pin inserted into the hinge knuckles when the small top access door is closed.

Clamping mechanisms that interface with the contents provide axial and lateral restraint during all transport
conditions. An adjustable, threaded rod-clamping device provides axial restraint at the top of the fuel
assembly or Rod Pipe. The design of the top axial restraint components, as shown in Figure 1-6, Figure 1-7,
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and Figure 1-8, depends on the Clamshell top plate configuration (FTP or RTP) and the fuel assembly type.
An additional restraint may be added to secure non-fissile, non-radioactive reactor core components when
shipped within the fuel assembly. Rubber pads are positioned at axial locations along the inside of the
Clamshell doors to restrain lateral movement. These restraints, referred to as grid pads, are positioned to
match the structural grid locations for each fuel assembly type.

Some fuel assemblies require an axial spacer to ensure proper axial fit into the Clamshell. The Clamshell is
adapted axially for shorter fuel assemblies by adding an aluminum spacer component, as shown in Figure 1-
9. The spacer is placed on the bottom end plate to elevate the fuel assembly in the longer Clamshell so it can
be secured with the axial restraints at the top of the Clamshell. The larger cross-section dimension may be
adapted for fuel assemblies with smaller cross sections by adding fuel spacer assemblies in the aluminum
"V" base, as shown in Figure 1-10.

1.2.154 VVER Clamshell

The VVER Clamshell is similar in build to the standard Clamshell, however it has been designed for the
transport of hexagonal fuel assemblies. A comparison of the two can be seen in Figure 1-11. The VVER
Clamshell consists of an aluminum base and two aluminum main doors, bottom and top end plates, and
similar multi-point cammed latch closure mechanisms as are used in the standard Clamshell. The VVER
Clamshell also uses piano type hinges to connect each main door to the base, and neutron absorber plates are
likewise installed on each lateral side of the VVER Clamshell using threaded fasteners. The base and bottom
plate are also lined with a cork rubber pad to prevent damage during normal transport conditions.

The VVER Top Plate (VTP) also utilizes a combination of locking mechanisms and tongue and groove joints
to fasten itself to the VVER Clamshell. As is shown in Figure 1-12, the VTP has a grooved tongue edge
which slides into a shear lip that is directly fastened to the base of the VVER Clamshell. The top plate is then
secured to the shear lip by a pair of quarter-turn locking knobs, see Figure 1-13. A wave spring under each
knob prevents them from inadvertently rotating. The bottom plate is secured to the Clamshell with cap
screws, and closure is provided by a tongue and groove joining with the VVER Clamshell doors.

The main doors of the VVER Clamshell operate in the same manner as the standard Clamshell, and are
secured with identical locking mechanisms, see Figure 1-14. There are nine (9) cam latches on the VVER
Clamshell.

Lateral and axial clamping mechanisms exist to provide restraint for the contents during all transport
conditions. A circular clamping plate secured by a friction roll pin or a welded nut provides axial restraint at
the top of the fuel assembly, shown in Figure 1-15. This clamping plate is adjustable by using the center
clamp plate stud installed on the VTP, which lowers the clamp until it contacts the fuel assembly. This is
similar in operation to the axial restraint, shown in Figure 1-7. A jam nut is used to keep the stud from
turning during shipment. Rubber grid pads are positioned at axial locations along the inside of the VVER
Clamshell doors to restrain lateral movement. Similar to the standard Clamshell, these grid pads are
positioned to match the structural grid locations for each assembly type.
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Shear Lip

Top Plate Axial Clamp Arm Assy
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Handle !
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Cover Plate
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LT Main Door :
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|

Figure 1-3  Clamshell with Fixed Top Plate (FTP)
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Figure 1-4  Clamshell with Removable Top Plate (RTP)
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Figure 1-5 Clamshell Latch Locked Position (left) and Open Position (right)
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Fuel Assembly with Reactor Core Component

Figure 1-6  Corner Post Axial Restraint — Removable Top Plate (left), Fixed Top Plate (right)
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Figure 1-8 Corner Post Axial Restraint
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Figure 1-10 XL Clamshell Fuel Spacer Assembly
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Figure 1-11 Comparison of Standard Clamshell to VVER Clamshell

Figure 1-12 VVER Clamshell with VVER Top Plate (VTP)
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Figure 1-13 VTP Locking Mechanism

Figure 1-14 Comparison of Clamshell Door Hinges and Latches
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Clamping Plate

Figure 1-15 Axial Clamp as Installed on VTP
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1.2.155 Rod Pipe

The Traveller is designed to carry loose fuel rods using the Rod Ripe shown in Figure 1-16. The Rod Pipe
consists of a 6 in. (15.2 cm) 304 stainless steel, Schedule 40 pipe with 304 stainless steel closures at each
end. The end closures are a 0.25 in. (6.35 mm) thick cover secured to a flange fabricated from 0.25 in. (6.35
mm) thick plate.

The Rod Ripe is held in place inside the Clamshell with positive restraining devices. The axial clamp
assembly provides axial restraint for the Traveller XL. The axial clamp arm is bolted into the top shear lip
and contacts the Rod Pipe by means of an adjustable jackscrew. For Traveller STD, the Clamshell top plate
provides the axial restraint, and contact between the Clamshell top plate and the Rod Pipe is achieved by
means of a conformal shipping spacer. Lateral and vertical restraint is accomplished through the use of
removable rubber pads located inside the Clamshell door lip in conjunction with the latch assemblies on the
Clamshell doors. The rubber pads are of varying thickness to accommodate the Rod Pipe in the Traveller
variants. The Rod Pipe design has a maximum loaded weight of 1650 Ib. (748 kg).

Figure 1-16 Rod Pipe
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Figure 1-17 Generic Sketch of the Traveller Representing the Package as Prepared for Transport
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1.2.2 Contents
1.2.21 Typeand Form

The contents consist of either a single PWR fuel assembly or loose fuel rods. Fissile material is in the form
of 2®°U. For Uranium dioxide (UO,) contents, fuel assemblies are limited to an enrichment of 5 wt.% U
and loose fuel rods are limited to an enrichment of 7 wt.% 2°U. For uranium silicide (UsSi,) contents, loose
fuel rods are limited to an enrichment of 7 wt.% 23U. Additionally, UO; contents in the form of loose fuel
rods or fuel assemblies under PWR Group 1 or Group 2 may be Advanced Doped Pellet Technology
(ADOPT™) rods, doped with up to 700 ppm Cr203 and up to 200 ppm Al,Os. A single fuel assembly or a
single Rod Pipe is transported in a package.

Any number of loose UO- fuel rods or 60 loose UsSi, fuel rods may be transported in a Rod Pipe at a time.
Fuel rods in the Rod Pipe include designs for both PWR and BWR. For the range of fuel rod diameters
(>0.308 in. (0.7823 cm)), the theoretical maximum number of fuel rods that can fit inside the Rod Pipe is
~250 fuel rods. The physical number of fuel rods placed in the Rod Pipe is less than the theoretical maximum
value as some space is required to accommodate the packing materials and allow for the handling of fuel
rods.

The PWR fuel assembly may be transported with non-fissile, non-radioactive reactor core components, as
discussed in Section 1.2.2.1.3. In addition, a solid stainless steel rod may replace any of the fuel rods in a
fuel assembly. The maximum contents weight for the three Traveller variants is:

e Traveller STD: 1,650 Ib (748 kg)

e Traveller XL: 1,971 Ib (894 kqg)

e Traveller VVER: 1,850 Ib (839 kg)

12211 Fuel Rods

Uranium dioxide (UOy) or uranium silicide (UsSi,) pellets are inserted into a zirconium alloy tube and
welded-on end plugs seal each end of the tube, which together forms a fuel rod. The pellets are prevented
from shifting during handling and shipment by a compression spring located between the top of the fuel
pellet stack and the top end plug. See Section 6.2.4 for the limitations and requirements for fuel rod
shipments in the Rod Pipe.

The fuel rod is designed as a pressure vessel, which significantly reduces the number and extent of cyclic
stresses experienced by the cladding. The result is a marked extension of the fatigue life margin of cladding
with enhanced cladding reliability. The rods are pressurized with helium and end plugs are welded to the rod,
which effectively seals and contains the radioactive material. A representative nominal internal pressure of
fuel rods at room temperature conditions is 380 psig (2.62 MPa gauge). There is no pressure relief device
that would allow radioactive contents to escape. Cladding may include a chromium coating of 25 um thick,
nominally or include an Optimized ZIRLO Liner (OZL), per Section 2.12.9.

The ASME Boiler and Pressure Vessel Code, Section 111, is used as a guide in the mechanical design and
stress analysis of the fuel rod. The rod is designed to withstand the applied loads, both external and internal.
Welds of the fuel rods are verified for integrity by non-destructive methods, such as radiographic or
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ultrasonic testing, and process controls. As the containment boundary is welded closed, it cannot be opened
unintentionally.

12212 Fuel Assembly

A fuel assembly is a square or hexagonal array of fuel rods of UO; pellets in zirconium alloy tubes that are
structurally bound together in a skeleton, which consists of thimble tubes, grids, a top nozzle, a bottom
nozzle, and other hardware (i.e., springs, nuts, etc.). A reactor core component may be inserted into the fuel
assembly and is fastened to the top and bottom nozzles of the assembly. Grid assemblies are mechanically
fastened to the guide thimbles along the height of the fuel assembly to provide support for the fuel rods. The
fuel rods are contained and supported, and the rod-to-rod centerline spacing is maintained, within the skeletal
framework. See Section 6.2 for the limitations and requirements for fuel assembly contents in the Traveller
variants.

1.2.2.1.3 Non-Fissile, Non-Radioactive Reactor Core Components

Reactor core components that may be shipped with the radioactive/fissile contents of the Traveller are non-
fissile, non-radioactive components that have specific functions within a reactor core but have no primary
function in a transport scenario. As a result, these components are not represented in transport analyses and
no credit is taken for their presence in transport evaluations. Reactor core components include various types
of rod control assemblies, base plate-mounted core components, spider-body core components, burnable
absorbers, and secondary neutron sources.

A reactor core component is fitted into the guide/instrument tube locations of a fuel assembly. The core
component may function as a flux suppressant, flow by-pass, or as a neutron absorber during reactor
operation and does not alter the design of the fuel assembly. As such, it is not evaluated in the package
criticality safety analysis because its function as a neutron absorber decreases the reactivity of the system.

Various components may include integral absorbers/poisons including, but not limited to, gadolinium, boron,
erbium, and hafnium. For example, aluminum oxide-boron carbide burnable absorber or gadolinium oxides
material may be integrated in the fuel assembly in order to provide additional reactivity control during reactor
operation. This material depletes during the reactor cycle in the same manner as 2*U. Fuel assembly integral
burnable absorbers are not credited in the criticality safety analysis of Section 6 because its function as a
neutron absorber decreases the reactivity of the system.

Startup neutron sources are typically of two types: 1) primary sources and 2) secondary sources. Primary
sources are not an acceptable content for the Traveller package. Secondary sources are an acceptable content
for the Traveller package. Secondary sources typically contain a mixture of antimony and beryllium (Sb-Be),
and are used for restart of the reactor, which require in-core neutron activation to become a source.

1.2.2.2 Maximum Quantity of Material per Package

The maximum quantity of radioisotopes in the contents of the package is limited to the quantity contained in
a single fuel assembly or in the maximum number of fuel rods that can be transported in the Rod Pipe. The
only fissile material is low-enriched uranium that is less than or equal to 5 wt.% 2°U for fuel assemblies and
UsSi loose fuel rods or a maximum enrichment of 7.0 wt.% for UO, loose fuel rods. The maximum quantity
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of fissile material is approximately 32 kg of 2*°U for the largest fuel assembly. The fuel pellets adhere to the
isotopic content specified by ASTM C 753 [3], which is equivalent to enriched commercial grade uranium,
as defined in ASTM C 996 [4] and summarized in Table 1-2. Table 1-2 is applicable to both UO, and U;Si»
fuel rods.

In the Rod Pipe configuration, individual fuel rods are wrapped in a protective polyethylene sleeve. When
the Rod Pipe is filled with a desired number of rods, a plastic disc is inserted to protect the ends of the fuel
rods. The space between the plastic disc and the Rod Pipe is filled with packing materials, such as “bubble
wrap”, so that the rods are secured axially. Fuel assemblies are also wrapped in a protective polyethylene
sleeve.

Table 1-2  Isotopic Content Specification

Content Enriched Commercial Grade *
22y 0.0001 pg/gU
24y 11.0 x 10° pg/g?*®uU
236y 250 ug/gU
®Tc 0.01 ng/gU

Expected to be below the detection limits of commonly
used measurement methodology
Expected to be below the detection limits of the
measurement methodology

NOTE: ! as defined in ASTM C 996 [4]. 2 Plutonium and fission products are not allowed in the Traveller packages.

Alpha Activity from Np and Pu 2

Total Gamma Activity from Fission Products 2

For contents to be acceptable for shipment in the Traveller package, the requirements of (a) or (b) shall be
met:
a. The uranium content meets the “unirradiated uranium” definition of SSR-6 para. 527 [1] and 10 CFR
71.412]:
Unirradiated uranium means uranium containing not more than 2 x 102 Bq of plutonium
per gram of uranium-235, not more than 9 x 10° Bq of fission products per gram of
uranium-235, and not more than 5 x 10 g of uranium-236 per gram of uranium-235.

b. If the 2°U requirement of the unirradiated definition is not met, the content may still be shipped if the
following criteria are met:

1) The contents meet the requirements of the Enriched Commercial Grade specification of ASTM
C 996 [4], specifically the 26U limit (250 ug*U/gU), as outlined in Table 1-2.
2) Thereis less than a Type A quantity of material in the content.

— For an A; calculation, the U (enriched to 20% or less) - Unlimited value may not be used.

— The A; calculation must be completed using the A, values in 10 CFR 71 Appendix A
Table A-1 for the individual isotopes in the fuel content, using the “slow lung absorption”
values for uranium isotopes (i.e. for a UO, or UsSi> compound).

Packing materials that have a moderating effectiveness greater than water, such as polyethylene sleeves and
dunnage used to protect the fuel assembly or fuel rod contents during transport, are limited as follows:
e Such hydrogen-dense packing materials must have a moderating effectiveness which is less than or

equal to a hydrogen density of 0.1325 g/cm?;
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® For PWR fuel assemblies, packing material is limited to a maximum of 2.0 kg per package in the
Clamshell;

® For loose fuel rods, packing material is unlimited inside the Rod Pipe.

1.2.3 Special Requirements for Plutonium

Plutonium will not be shipped in the Traveller Type A packages; therefore, this section is not applicable to
the Traveller Type A.

1.2.4 Operational Features

Forklift pockets and tubular legs are attached to the bottom half of the Outerpack. Stacking brackets, which
double as lift points, are attached to the top half of the Outerpack and are located in eight (8) locations. The
package must be up-righted on one end for loading and unloading of contents. Two lifting points are attached
to the top half of the Outerpack. Section 7 further describes the operation of the Traveller packages. A
generic sketch of the Traveller representing the package as prepared for transport is provided in Figure 1-17.
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1.3  APPENDICES

1.3.1 References

[1] International Atomic Energy Agency, "Regulations for the Safe Transport of Radioactive Material,”
2012.

[2] U.S. Nuclear Regulatory Commission Code of Federal Regulations, Title 10 Part 71, "Packaging and
Transport of Radioactive Material," 2016.

[3] American Society for Testing and Materials, "Standard Specification for Nuclear-Grade, Sinterable
Uranium Dioxide Powder," 2009.

[4] American Society for Testing and Materials, "Standard Specification for Uranium Hexafluoride Enriched
to Less Than 5% 235U," 2015.

1.3.2 Licensing Drawings for Packaging

Traveller Type A Design (RTP and FTP) — Licensing Drawings
10004E58, Rev. 9 (Sheets 1-9)

Traveller Type A VVER Design (RTP and FTP) — Licensing Drawings
10037E43, Rev. 3 (Sheets 1-8)

Rod Pipe — Licensing Drawing
10006E58, Rev. 6
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8 ! 6 5 4 3 2 1
Westinghouse Non-Proprietary Class 3
— Grouror BILL OF MATERIAL o= DN CLAS BILL OF MATERIAL A= oeNToLSs BILL OF MATERIAL
REQD | o 25 BART NAME REFERENC(I% I|£\1EF)OR|\/|AT|0N REQD | e |23 PART NAME REFERENC(% I|£\1EF)0R|\/|AT|0N REQD | 1oy |2 |5 BART NAME REFERENC(I% I|£1EF)0R|\/|AT|ON
02 | 01 - 02 | 01 - 02 | 01 -

H 48| 01 |A| |HEX HEAD SCREW (3/4-10 X 1" LONG) ASTM A193, CLASS 1, B8 (MIN, OR APPR. EQUAL) AR| 51 MODERATOR END COVER - SHORT ATSM A240 304 STAINLESS STEEL AR| 101 LATCH EXTRUSION LONG / MACHINING ASTM B209/B221 6005-T5 ALUMINUM
AR| 02 FHCS ( 1/2-13 UNC X .75" LONG) 304 STAINLESS STEEL AR| 52 CERAMIC PAPER (LOWER) CERAMIC FIBER AR| 102 LATCH EXTRUSION LONG W/ HOLES MACH. ASTM B209/B221 6005-T5 ALUMINUM
24| 03 LOCK WASHER (3/4) 304 STAINLESS STEEL AR| 53 WELD STUD 304 STAINLESS STEEL AR| 103 LEFT DOOR EXTRUSION / MACHINING ASTM B209/B221 6005-T5 ALUMINUM

1] 04 UPPER OUTER SHELL (SXN. 1) ATSM A240 304 STAINLESS STEEL AR| 54 WELD STUD HEX NUT 304 STAINLESS STEEL AR| 104 LEFT DOOR HINGE MACHINED ASTM B209/B221 6005-T5 ALUMINUM
1] 05 UPPER OUTER SHELL (SXN. 2, BACK) ATSM A240 304 STAINLESS STEEL AR| 56 10 PCF FOAM (LOWER) POLYURETHANE AR| 105 FHCS (7/16-14 X 3/4" LONG) 304 STAINLESS STEEL
1] 06 UPPER INNER SHELL ATSM A240 304 STAINLESS STEEL AR| 57 20 PCF FOAM (LOWER) POLYURETHANE AR| 106 RIGHT DOOR EXTRUSION / MACHINING ASTM B209/B221 6005-T5 ALUMINUM
1] 07 UPPER OUTER HEAD (SXN. 1) ATSM A240 304 STAINLESS STEEL AR| 58 CERAMIC FIBER BLANKET CERAMIC FIBER AR| 107 | | [TOP DOOR EXTRUSION / MACHINING ASTM B209/B221 6005-T5 ALUMINUM
1] 08 UPPER OUTER HEAD (SXN. 2) ATSM A240 304 STAINLESS STEEL 3| 59 STIFFENER WEB ATSM A240 304 STAINLESS STEEL AR| 108 DOOR HINGE RIGHT MACHINED ASTM B209/B221 6005-T5 ALUMINUM
N 1] 09 LIMITER END CAP ATSM A240 304 STAINLESS STEEL 3| 60 BOTTOM STIFFENER FLANGE ATSM A240/A276 304 STAINLESS STEEL AR| 109 DOOR HINGE MACHINED ASTM B209/B221 6005-T5 ALUMINUM
1] 10 END SEAM COVER ATSM A240 304 STAINLESS STEEL 3 | 6 TOP STIFFENER FLANGE ATSM A240/A276 304 STAINLESS STEEL AR| 110 | | [TOP DOOR COVER ASTM B209/B221 6061-T6 ALUMINUM
1] 11 END SEAM COVER SPACER ATSM A240 304 STAINLESS STEEL 6 | 62 BUMPER PLATE ATSM A240/A276 304 STAINLESS STEEL AR| 111 TOP DOOR HINGE PIN HANDLE - LEFT 304 STAINLESS STEEL
1] 12 BOTTOM SEAM COVER ATSM A240 304 STAINLESS STEEL 4] 63 CROSS MEMBER ATSM A240 304 STAINLESS STEEL AR| 112 | | [TOP DOOR HINGE PIN HANDLE - RIGHT 304 STAINLESS STEEL
1] 13 BOTTOM SEAM COVER SPACER ATSM A240 304 STAINLESS STEEL 4| 64 LEG ATSM A240 304 STAINLESS STEEL AR| 113 | | [TOP DOOR HINGE PIN 304 STAINLESS STEEL
1] 14 LIMITER END CAP (SXN. 1) ATSM A240 304 STAINLESS STEEL 1] 65 LOWER PILLOW BASE PLATE ATSM A240 304 STAINLESS STEEL AR| 114 LATCH NUT 304 STAINLESS STEEL
1] 15 LIMITER END CAP (SXN. 2) ATSM A240 304 STAINLESS STEEL 1] 66 LOWER PILLOW LIP ATSM A240 304 STAINLESS STEEL AR| 115 LATCH KEEPER 304 STAINLESS STEEL
1] 16 BOTTOM INNER COVER ATSM A240 304 STAINLESS STEEL 1] 67 LOWER PILLOW SPUN HEAD - MIDDLE ATSM A240 304 STAINLESS STEEL AR| 116 LATCH HEX BOLT (1/2-20 X 3/4"LG.) 304 STAINLESS STEEL
G 2 [ 17 MODERATOR END COVER (RH) ATSM A240 304 STAINLESS STEEL 1] 68 LOWER PILLOW SOFT FOAM POLYURETHANE (6 PCF) 1117 | | [TOP PLATE ASTM B209/B221 6061-T6 ALUMINUM
2 18 MODERATOR END COVER (LH) ATSM A240 304 STAINLESS STEEL 1] 69 LOWER PILLOW INSULATION CERAMIC FIBER 1118 | | [TOP SHEAR LIP ASTM B209/B221 6061-T6 ALUMINUM
AR| 19 UPPER MODERATOR COVER - LG. ATSM A240 304 STAINLESS STEEL 1] 70 LOWER PILLOW SPUN HEAD - BASE ATSM A240 304 STAINLESS STEEL 1119 [8| |POISON PLATE - UPPER LEFT DOOR COMPOSITE BORON PLATE
AR| 20 UPPER MODERATOR COVER - SHORT ATSM A240 304 STAINLESS STEEL 1] 71 LOWER PILLOW SPUN HEAD - TOP ATSM A240 304 STAINLESS STEEL 1120 [8| |POISON PLATE - LOWER LEFT DOOR COMPOSITE BORON PLATE
AR| 21 CERAMIC FIBER BLANKET CERAMIC FIBER 1] 72 INSULATION - TOP CERAMIC FIBER 1| 121 [8| |POISON PLATE - UPPER RIGHT DOOR COMPOSITE BORON PLATE
1] 22 OUTER SHELL BACKING BAR - LG. ATSM A240 304 STAINLESS STEEL 12| 73 VENT PORT COUPLING 304 STAINLESS STEEL 1| 122 [8| |POISON PLATE - LOWER RIGHT DOOR COMPOSITE BORON PLATE
AR| 23 10 PCF FOAM (UPPER) POLYURETHANE 12| 74 VENT PORT NPT PLUG ACETATE 1123 SPRING CLIP 304 STAINLESS STEEL
1] 24 20 PCF FOAM (UPPER) POLYURETHANE 3| 75 FLAT VENT PORT PLATE ATSM A240 304 STAINLESS STEEL 1| 124 | | [TOP DOOR HANDLE 304 STAINLESS STEEL
AR| 25 CERAMIC PAPER CERAMIC FIBER 9| 76 BENT VENT PORT PLATE ATSM A240 304 STAINLESS STEEL AR| 125 POISON PLATE FASTENER (1/4-28 X 3/8" LG) 304 STAINLESS STEEL

— AR| 26 MODERATOR - UPPER UNIT UHMW POLYETHYLENE AR| 77 BOLTING BLOCK BASE ATSM A240/A276 304 STAINLESS STEEL 2 | 126 BHCS (6-32 X 3/8" LONG) 304 STAINLESS STEEL
AR| 27 WELDSTUD 304 STAINLESS STEEL AR| 78 BOLTING BLOCK CAP ATSM A240 304 STAINLESS STEEL 2 | 127 BHCS (5/16-24 X 3/8" LONG) 304 STAINLESS STEEL
AR| 28 WELDSTUD HEX NUT 304 STAINLESS STEEL 8 | 79 SHELF SUPPORT PLATE ATSM A240 304 STAINLESS STEEL 10| 128 FHCS (1/2-13 X 1-1/4" LONG) 304 STAINLESS STEEL

1] 30 LOWER INNER SHELL ATSM A240 304 STAINLESS STEEL 8 | 80 SHELF DOUBLER ATSM A240 304 STAINLESS STEEL 10| 129 FHCS (1/2-13 X 7/8" LONG) 304 STAINLESS STEEL
1] 31 LOWER OUTER SHELL - BACK ATSM A240 304 STAINLESS STEEL 4| 81 LOCATOR PIN ATSM A276 304 STAINLESS STEEL 2 | 130 HINGE PIN 304 STAINLESS STEEL
1] 32 LOWER OUTER SHELL - FRONT ATSM A240 304 STAINLESS STEEL 1] 82 TOP PILLOW COVER PLATE ATSM A240 304 STAINLESS STEEL AR| 131 MODIFIED SET SCREW (3/8-24) 304 STAINLESS STEEL
1] 33 LOWER IMPACT LIMITER COVER ATSM A240 304 STAINLESS STEEL 1] 83 TOP PILLOW SPUN HEAD - INNER ATSM A240 304 STAINLESS STEEL 1| 132 REACTION PAD ASTM B209/B221 6061-T6 ALUMINUM
1] 34 BACKER BAR - SHORT ATSM A240 304 STAINLESS STEEL 1] 84 TOP PILLOW FOAM POLYURETHANE (6 PCF) 4133 FHCS (1/4-20 X 7/8" LONG) 304 STAINLESS STEEL
F 1] 35 LOWER IMPACT LIMITER COVER ATSM A240 304 STAINLESS STEEL 1] 85 TOP PILLOW BACK PLATE ATSM A240 304 STAINLESS STEEL 1] 134 SHEAR LIP PLUNGER 304 STAINLESS STEEL
1] 36 FRONT CLOSURE LIP ATSM A240 304 STAINLESS STEEL AR| 86 HINGE 304 STAINLESS STEEL 1135 | | |AXIAL CLAMP ARM 304 STAINLESS STEEL
1] 37 FRONT HEAD ATSM A240 304 STAINLESS STEEL 1] 87 BASE EXTRUSION / MACHINING ASTM B209/B221 6005-T5 ALUMINUM 2 [ 136 | | |AXIAL CLAMP STUD 304 STAINLESS STEEL
1] 38 BACK HEAD ATSM A240 304 STAINLESS STEEL 1] 88 BOTTOM PLATE ASTM B209/B221 6061-T6 ALUMINUM 2 | 137 RUBBER PAD 304 STAINLESS STEEL
AR| 39 SHOCK MOUNT COVER ATSM A240 304 STAINLESS STEEL AR| 89 BASE DOOR HINGE MACHINED ASTM B209/B221 6005-T5 ALUMINUM 2 [ 138 | | |[JAM NUT (5/8-11) 304 STAINLESS STEEL
12| 40 GUSSET PLATE ATSM A240 304 STAINLESS STEEL AR| 90 FHCS (1/2-13 X 1.25" LONG) 304 STAINLESS STEEL 2 | 139 SPLIT LOCK WASHER (5/8) 304 STAINLESS STEEL
1] 41 BACK FOAM COVER ATSM A240 304 STAINLESS STEEL AR| 91 SPRING PLUNGER / WAVE WASHER 304 STAINLESS STEEL 41140 | | |[AXIAL CLAMP EXTENSION SLEEVE 304 STAINLESS STEEL
AR| 42 MODERATOR - LOWER SXN. 1 UHMW POLYETHYLENE 1] 92 |8| |POISON PLATE - UPPER LEFT SIDE BASE COMPOSITE BORON PLATE 2 | 141 SHCS (3/8-16 X 1.0" LG.) 304 STAINLESS STEEL

— AR| 43 MODERATOR - LOWER SXN. 2 UHMW POLYETHYLENE 1] 93 |8| |POISON PLATE - LOWER LEFT SIDE BASE COMPOSITE BORON PLATE 1| 142 DOG POINT SCREW (3/8-16 X 1.25" LG.) 304 STAINLESS STEEL
AR| 44 MODERATOR - LOWER SXN. 3 UHMW POLYETHYLENE 1| 94 |8| |POISON PLATE - UPPER RIGHT SIDE BASE COMPOSITE BORON PLATE 1143 | | |JAM NUT (3/8-16) 304 STAINLESS STEEL
AR| 45 MODERATOR - LOWER SXN. 4 UHMW POLYETHYLENE 1] 95 |8| |POISON PLATE - LOWER RIGHT SIDE BASE COMPOSITE BORON PLATE 12| 144 FHCS (1/2-13 X 3/4" LONG) 304 STAINLESS STEEL
AR| 46 MODERATOR - LOWER SXN. 5 UHMW POLYETHYLENE AR| 96 HINGE PIN SHORT 304 STAINLESS STEEL 3 | 145 | | |AXIAL CLAMP PINS A & B 304 STAINLESS STEEL
AR| 47 MODERATOR - LOWER SXN. 6 UHMW POLYETHYLENE AR| 97 LATCH EXTRUSION SHORT / MACHINING ASTM B209/B221 6005-T5 ALUMINUM 1146 |8| |POISON PLATE - TOP DOOR LEFT COMPOSITE BORON PLATE
4| 48 END RIB MODERATOR COVER (RH) ATSM A240 304 STAINLESS STEEL AR| 98 LATCH EXTRUSION SHORT W/ HOLES MACH. ASTM B209/B221 6005-T5 ALUMINUM 1| 147 [8| |POISON PLATE - TOP DOOR RIGHT COMPOSITE BORON PLATE
AR| 49 MODERATOR CENTER COVER ATSM A240 304 STAINLESS STEEL AR| 99 LATCH HANDLE ASTM B209/B221 6061-T6 ALUMINUM AR| 148 FHCS (1/2-13 X 0.75" LONG) 304 STAINLESS STEEL
AR| 50 MODERATOR END COVER - LG. ATSM A240 304 STAINLESS STEEL AR| 100 HINGE PIN LONG 304 STAINLESS STEEL 1149 | | |AXIAL CLAMP RET- LEFT 304 STAINLESS STEEL

E 1150 | | |AXIAL CLAMP RET - RIGHT 304 STAINLESS STEEL

2 | 151 SHCS (3/8-16 X 0.5" LG.) 304 STAINLESS STEEL
AR| 152 || |ALT TOP AXIAL RESTRAINT ASTM B209/B221 6061-T6 ALUMINUM
AR| 153 | | |AXIAL SPACER ASTM B209/B221 6061-T6, 6063-T6, OR 6082-T6 ALUMINUM
1 | 154 REMOVABLE TOP SHEAR PLATE ASTM B209/B221 6061-T6 ALUMINUM
AR| 155 | | |JAM NUT (3/4-10) 304 STAINLESS STEEL
3 | 156 | | |WAVE WASHER (3/4) 300 SERIES STAINLESS STEEL
4 | 157 SHEAR BARS (.495) 304 STAINLESS STEEL
= 2 | 158 | | |AXIAL CLAMPING STUDS (3/4-10) 300 SERIES STAINLESS STEEL
1| 159 CIRCULAR BASE PLATE ASTM B209/B221 6061-T6 ALUMINUM
1| 160 CIRCULAR PLATE CLAMPING STUD (3/4-10) 300 SERIES STAINLESS STEEL
AR| 161 MODIFIED HHCS (1/4-28 X 3/4" LG.) 304 STAINLESS STEEL
D TOLERANCES (UNLESS OTHERWISE NOTED)
UNDERG IN.| 6-121IN. 12-24 IN. | OVER 24 IN.
DECIMAL: 2 PLACES + 06 + 06 £ 12 + 20
DECIMAL: 3 PLACES + 050 + .050 + 115 + 188
ANGULAR: £ 2°
XL STD
DIM "A" | (226.0) | (197.0)
DIM "B" | (202.0) | (173.0)
DIM"C"| 95 9.0
c DIM "D" | (197.0) | (168.0)
MAXIMUM PACKAGE ESTIMATED WEIGHTS NOTES:
A. UPPER OUTERPACK HINGE BOLTS TORQUED TO 60 FT-LB (+/- 5 FT-LB)
TRAVELLER XL: PRIOR TO SHIPPING. LOWER OUTERPACK HINGE BOLTS TORQUED TO 20 FT-LB
LOADED - 5230 LBS (+/- 1 FT-LB) PRIOR TO TACK WELDING.
EMPTY - 3255 LBS
TRAVELLER STD. B. THE LAMINATE/COMPOSITE POISON PLATE (BORAL) SHALL POSSESS A MINIMUM AREAL
B LOADED - 4500 LBS DENSITY OF| =THE POISON PLATE THICKNESS SHALL BE
EMPTY - 2850 LBS
C. WELDING SHALL BE PER ASME SECTION IX .
D. 302, 303, 304L, 316 AND 316L STAINLESS STEELS ARE ACCEPTABLE FOR ALL ASSEMBLY
304 SST FASTENERS AND SUB - ASSEMBLY 304 SST FASTENERS .
E. ITEM 152 USED TO FACILITATE TRANSPORT OF CE TYPE PWR FUEL DESIGNS, AND B&W
TYPE PWR FUEL DESIGNS.
— F. ASTM B221 6005A-T61 ALUMINUM IS AN ACCEPTABLE SUBSTITUTE FOR ASTM B209/B221
6005-T5 ALUMINUM.
|| P> s |0 g O 5 SEE PRODUCT SPECIFICATION DN Westmghouse FLECTRIC COMPANY LLC - NUCLEAR FUEL
z 22, 2l S PDINFO00 FOR SUPPLEMENTAL
: slee | |BE | 5 PRODUCT INFORMATION SAFETY RELATED
Algs . %% g |7 E ol |32 22, DIMENSIONS ARE IN INCHES e ITEMS TRAVELLER
SERE| vy 03B 5 |9ef| |5 55| XL & STD
™~ E O % 8 O e O 8 8 ) = O g 8 O < LUE © DWG REF TH|RD ANGLE PROJECT'ON ARYP - S\ZE FSCMNO DWGNO REV
w7 E 10004E58 |9
GW|gRw|g 2P W g2 Z2@wW |z S - @ = o e 1 w5, SHEET 1 OF 9
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8 4 6 5 4 3 2 1
Westinghouse Non-Proprietary Class 3
H
(1.42 )—1= ~
T A6 1-2 »
. 16,7 1-2
(.92) o
TYP.
G
(1.250)
UPPER
23 MODERATOR
SECTION B-B (9.480) BLOCK 26
- TYP
(.10) e
GAP | 25
STIFFENER WEB 8 GA ()
F TOP STIFFENER FLANGE .25 THK n
BOTTOM STIFFENER FLANGE .19 THK _ ( 107.23, XL ) _
( 92.73,STD )
(1105 )—=—= \_ —}~—(.105) (105 )~ A= { 105) |
k—"é"‘[—,‘.'_‘ B | | @ | :_" P o' wﬁl | | | | I@I | | | | | | | IA{—M_II_IE | | | | | | | | | | I I 1 | | | | | | | | | | =f> _'SI'SE P'Ial\_é_gw h h
LOWER PILLOW 7 ] ; - o — o
SUB - ASSY (SHEET 6)— \\\\_. . | N\ AR , . I (SHEET 6) . o e
e | — =L TT
| ] = S 5 ' - - : - i
// . : BY | | 4B B : 0= /
([ ©12.00) -\ = - - - - - ; ; ; ; ; ; ; ; ; _ ; ; ; ; ; ; ; ; ; - fﬂ—{\g 2% ¢ (@ 12.00)
[ q =) =) : : ® ® -
- —t ; — —
‘ \ N e & o : n e . o LS 7] 3.74+.06
- | ey T o e o o o T o — i
d = -- %
% % - / - | —( »25.00)
E LT LT LT LT LIl AT\® . I C T 1T T > ﬁll’|_|||||||||||”||@ : N e s S e 2 N YT T LT LT LT LT LT L1 '
: e | | I
T T o T T T T T T T T :
1
\3 | BUMPER PLATE (INSIDE)
(3.68 )=~
- (DIM "D", ACTIVE POISON LENGTH ) -~
> SECTION A-A
SCALE 1:5
. ( 184.72 , XL ) _
( 156.81,STD )
D ) (111.72, XL ) _
( 97.31,STD )
. ( 38.72, XL )
ax 12 GA (.1046) OUTER SHELL (TOP) (3781, 81D ) _
- 12 GA x 2.00 x 38.96 .
@@ (4.00] ( ) A= STACKING
T 6.00)- | PIN
. . \ i | | . | é ‘. — _HOISTRING
| ' | O | O COUPLING NUTS,
n | '0‘»(2-74) 318/5'-95@3/8'1“
o) e) o _;Q | :@ o o 5) 6 J o = ¢__ Ko (NOT IN BOM)
1 1 1 1 1 1 1 _F1 1 N 1 1 T ST S N S B S S ST S U S S S S .il' . i
C © ) P | o © © | © © o) © ® © C_\'
T " i ',ff':‘{'
g 1 1 g @
— < l l | .l \ (39.30)
/ L] / | @ s '
v hw L ) L ) : AN | @@
o @\ // | /
DOV ' Y
STARTING AND STOPPING WELDS
8X 1 ARE CENTERED UNDER BOLTS A—<— 12 GA. (.1046)
' FOR EACH HINGE AL 112 114172 (XL) INNER & OUTER
1-1/2 8-1/2 (STD) - (112.57, XL ) - SHELLS
B (98.08,STD)
OUTERPACK
B DIM "A" +.2 - ~ (25.00) -
SCALE 1:5
I~ El®| g B2 : SEE PRODUCT SPECIFICATION CDN : Westinghouse T e S ey AR FueL
z z|o S 2|2 0 z|% 2 PDINFO00 FOR SUPPLEMENTAL —
E E <§( Q _ E Ec/) & E - N PRODUCT INFORMATION — : SAFETY RELATED
—_ L
Algs ﬁE |5 . § |8 (u%JEZDJ 9l 5(“#,% . DIMENSIONS ARE IN INCHES e 4 ITEMS TRAVELLER
0 oo Dogog M %D < = go Zz @ DESENG - )
% % & § % 8 ?D,; g ul(-lojg 8 E é (HJ/i% 8 A'\:\(/;I: - \ SIZE FSCM NO DWGfL & STD REV
X % 8 g% 8 E %2 8 E %2 8 E DWG REF THIRD ANGLE PROJECTION APVD/ - E 10004E58 9
AU |gaw|gly |ZPW|E Z@w|g = - @ == . - one 18 S SHEET 2 OF 9
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