
December 8, 2004

Mr. Curt Lindner, Project Manager
Packaging Technology, Inc.
1102 Broadway Plaza, Suite 300
Tacoma, WA 98402

SUBJECT: REQUEST FOR ADDITIONAL INFORMATION - MIXED OXIDE FRESH FUEL
PACKAGE - DOCKET NO. 71-9295

Dear Mr. Lindner:

By application dated June 25, 2004, Packaging Technology, Inc. (PacTec) requested review
and approval of the design for the Mixed Oxide Fresh Fuel Package (MFFP) as a Type B(U)F-
96 package through the MFFP Safety Analysis Report (SAR), Revision 0, submitted under
Docket No. 71-9295.  The enclosed request for additional information (RAI) identifies additional
information needed by the U.S. Nuclear Regulatory Commission (NRC) staff in connection with
its review of the application.  The requested information is listed by the chapter numbers and
titles in the applicant’s SAR.  NUREG 1609, “Standard Review Plan for Transportation
Packages for Radioactive Material,” was used by the staff in its review of the application. 

Each individual RAI describes information needed by the staff to complete its review of the
application and/or the SAR and to determine whether the applicant has demonstrated
compliance with the regulatory requirements.

You may contact me at 301-415-2947 if you have any questions regarding the attached RAIs.

Sincerely,

/RA/

Meraj Rahimi, Senior Project Manager
Licensing Section
Spent Fuel Project Office
Office of Nuclear Material Safety
  and Safeguards

Docket No.: 71-9295
TAC No.: L23747
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MIXED OXIDE FRESH FUEL PACKAGE
DOCKET NO. 71-9295

TAC NO. L23747

REQUEST FOR ADDITIONAL INFORMATION

By application dated June 25, 2004, Packaging Technology, Inc. (PacTec) requested review
and approval of the design for the Mixed Oxide Fresh Fuel Package (MFFP) as a Type B(U)-96
package through the MFFP Safety Analysis Report (SAR), Revision 0, submitted under Docket
No. 71-9295.  The enclosed request for additional information (RAI) identifies additional
information needed by the U.S. Nuclear Regulatory Commission (NRC) staff in connection with
its review of the application.  The requested information is listed by chapter number, title, and
section number in the applicant’s safety analysis report.  NUREG 1609, “Standard Review Plan
for Transportation Packages for Radioactive Material,” was used by the staff in its review of the
application. 

Each individual RAI describes information needed by the staff to complete its review of the
application and/or the SAR and to determine whether that applicant has demonstrated
compliance with the regulatory requirements.

Chapter 1 - Introduction

Unless otherwise indicated, the following RAIs are needed to determine compliance with 10
CFR 71.7, 71.31, and 71.33.

1-1 Provide the following information:

a. units for dimensions in Figure 1.1-2 and 1.2-1, and

b. cladding material in Table 1.2-1.

1-2 Provide the following information on the drawings:

a. specification on the lubricant to be used on the threads for impact limiter bolts as
indicated on Drawing 99008-10 if the lubricant is important to safety;

b. specification on the lubricant to be used on the threads for the closure lid bolts
on Drawing No. 99008-20, Rev. 0, Sheet 1. This is needed to ensure that an
average “nut factor” of 0.157, as considered on Page 2.6-6 of the SAR, is
applicable for bolt stress evaluation when the lid closure bolt is tightened with a
175 - 220 lb-ft torque;

c. dimensions and material specifications for the annulus which forms the flange
and is welded to the body shell;

d. packaging and content weight;

e. number, dimensions (including length), and positioning of each type of neutron
poison plates on the strongback assembly and the fuel control structure with the
steel angle plate, minimum acceptable areal density of boron-10;
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f. missing poison plates on view C-C in Drawing 99008-30, Sheet 3, and view F-F
on Sheet 4;

g. specification on “#305 adhesive or equivalent” as indicated on Drawing 99008-
33, Sheet 1 if the adhesive is important to safety;

h. revision to Item 15 of Drawing No. 99008-40, Rev. 0, Sheets 1and 2 for inner
plate thickness of the impact limiter call-out from 1/4" to 5/16" in order to be
consistent with the design changes discussed on Page 2.12.4-6 of the SAR;

I. specification on electroless nickle plate identified by Note 8 to be used with Item
#38 on Drawing 99008-40, Sheet 1; and

j. indications where Item #38 is used.

Chapter 2 - Structural

2-1 Specify the full specification (e.g., class, type, heat treatment, etc.) of the materials in
Table 2.2-1.

Staff is unable to verify all of the materials properties used in the structural analysis due
to inconsistent use of UNS or Type designation for materials or incomplete alloy
specifications.   This information is required to meet the requirements of 10 CFR 71.31.

2-2 Correct the following apparent underscored typographical errors, as appropriate:

• Page 2.2-4, Note 3 of Table 2.2-4: “ASME B&PV Code,...Table 2A”
• Page 2.4-1, Material Property entries: Ultimate Stress, Yield Stress, Shear

Stress

This information is required in accordance with 10 CFR Part 71.7(a), which states that
all information provided to the NRC by an applicant must be complete and accurate in all
material respects.

2-3 Revise Section 2.4.2 to recognize that, in addition to those of 71.45(b), the shear stress
performance for the doubler plate-to-shell weld should also be evaluated as part of the
containment body, per the NB-1132.2(d) jurisdictional boundary provisions of the ASME
B&PV Code.

The package tie-down devices, as non-pressure-retaining structural attachments, are
welded to the containment shell directly.  As such, the ASME B&PV Code design criteria
as committed by the application for evaluating the containment body must be followed.  
This information is being requested to enable the staff to determine compliance with the
requirements of 10 CFR 71.35.

2-4 Perform an evaluation of effects of vibration on the three 1/2-diameter socket head cap
screws, depicted in Drawing No. 99008-10, Rev. 0, which are used to hold the
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strongback to the containment body weldment during transportation.

This information is required to meet the 10 CFR 71.71(c)(5) requirements .

2-5 Revise the application to provide the maximum allowable stress for XM-19 from
published test data or manufacturer data at 1400 F.

The staff is concerned that there may be some underlying metallurgical reason why
ASME B&PV Code, Section III, Subsection NH does not contain allowable stress for
XM-19 at elevated temperature of 1400 EF as indicated in Section 2.7.4.3 of the SAR.  
Although Type 304 stainless steel has a lower tensile strength than XM-19, it is
unacceptable to use the ASME code properties for different type or grade of material
(304 stainless steel to try to extrapolate the properties of XM-19).   It’s not clear that as
the temperature is raised the extrapolation of the properties of the two materials will
track.    

2-6 With respect to the weight difference between the design basis package of maximum
gross weight of 14,130 lbs and the No. 2 Certification Test Unit (CTU) of 13,234 lbs,
perform structural analysis or conduct drop testing, as appropriate, to demonstrate that
the closure lid will continue to maintain leak-tightness after the 30-ft free drops.

Page 2.7-4 of the SAR identifies that the No. 2 CTU weighs 896 lbs less than the design
configuration (14,130 - 13,234 = 896 lbs).   Per Table 2.1-3 of the SAR, the closure
lid/bolt assembly can potentially be subject to a puncture shear resulting from being
impacted by the strongback and its payload, which weighs a total of 7,640 lbs (2,900 +
4,740 = 7,640 lbs).   Therefore,  contrary to the SAR assessment of only a 6.3% weight
difference between the design basis package and the No. 2 CTU, there exists a much
higher percentage weight difference for which the puncture shear effect must be
considered for evaluating the end-drop accident.  This information is requested to
enable the staff to determine compliance with requirements of 10 CFR 71.73(c)(1).

2-7 Specify which of the cross-sectional widths are plotted in Fig. 2.12.3-19 and how do the
two widths differ.

Note that an assembly has two cross-sectional widths.  After the assembly is dropped,
they may not be the same.   This information is required to meet the requirements of 10
CFR 71.7 for completeness and accuracy of information provided to the NRC.

2-8 Specify the original distance from the top of the rods and the underside of the top end
plate in Fig. 2.12.3-23.

From the figure, it appears that eight rods displaced above the top of the upper end
plate.  Further, it appears that more have come in contact with the underside of the end
plate.  This information is required to meet the requirements of 10 CFR 71.7 for
completeness and accuracy of information provided to the NRC.

2-9 Define, in SAR Section 2.12.1, the “shape factor” and justify its application in calculating
crush strength curves for polyurethane foams.
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The application is unclear as to the derivation of and basis for the force-deflection
curves used for the impact limiter evaluation.  This information is being requested in
accordance with the provisions of 10 CFR 71.33 which requires an application to include
a description in sufficient detail to identify the package accurately and provide sufficient
basis for evaluation of the package.

2-10 Justify the impact angle of 15o to the horizontal for the most damaging shallow angle
slap-down tests.

Because of the relatively large slenderness ratio of the package, the slap-down effect on
package performance can markedly be accentuated than usual.  A sensitivity analysis is
needed to demonstrate that the 15o impact angle has properly been determined for the
most damaging drop orientation.  This information is being requested in accordance with
the provisions of 10 CFR 71.33 which requires an application to include a description in
sufficient detail to identify the package accurately and provide sufficient basis for
evaluation of the package.

2-11 Provide the basis for using the video records taken of the impact limiter crushing to
estimate package decelerations for the drop tests.  If only constant decelerations were
assumed for the duration of impact, obtain and justify peak deceleration estimates and
perform structural re-analyses, as appropriate, for package.

It is unclear as to how the video records were used to obtain package decelerations,
average or peak.  This information is being requested in accordance with the provisions
of 10 CFR 71.33 which requires an application to include a description in sufficient detail
to identify the package accurately and provide sufficient basis for package evaluation.

2-12 For the 30-ft C. G.-over-corner drop of Test Series 2, provide a discussion of structural
damages, if any,  to the closure lid/bolt assembly.

Item d, Page 2.12.3-10, states, “The top plate of the strongback was permanently
deformed outwards (toward the lid) by approximately ½ inch.”  Section A-A of Drawing
99008-10 appear to show a nominal gap of less than ½ inch between the strongback top
and the closure lid, which is less than the reported ½ -inch outward deformation of the
strongback top.  This suggests that the closure lid/bolt assembly could have been
subject to a puncture shear by the strongback and, thereby, damaged during the test. 
This information is being requested in accordance with the provisions of 10 CFR 71.33
which requires an application to include a description in sufficient detail to identify the
package accurately and provide sufficient basis for package evaluation.

2-13 Provide sketches depicting the accelerometer installation plan for the drop Test Series 3
and 4.  

The application should include accelerometer locations on the test articles for test
results evaluation.  This information is required in accordance with 10 CFR 71.7(a),
which states that all information provided to the NRC by an applicant must be complete
and accurate in all material respects.

2-14 Revise the calculation, on Page 2.12.5-4, for the reaction load, Pr , which is assumed to
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be required to prevent the outer most row of fuel rods from undergoing further lateral
displacement of more than 0.2 inch after buckling initiation.  Revise, as appropriate, all
other analyses of the application that are based on this reaction force estimate.

The application underestimates the reaction force, Pr , by one half.  The staff notes that,
by considering moment equilibrium for the forces depicted in the free-body diagram of
Figure 2.12.5-3, the following equation applies:

 [Pr  - Pa (tanα)] x L/2 = Pa x δ

After rearranging and transposing,

Pr  = Pa {[δ/(L/2)] + tanα}, and 

by again recognizing that, for a small angle, α, tanα can be estimated as δ/(L/2),

Pr = Pa (tanα + tanα) = 2 Pa tanα,

which is twice the value considered on Page 2.12.5-4.

This information is required in accordance with 10 CFR 71.7(a), which states that all
information provided to the NRC by an applicant must be complete and accurate in all
material respects.

2-15 With respect to the plastic analysis method used in Sections 2.12.5.10, “FCS Finite
Element Analysis (FEA),” and 2.12.5.19, “Evaluation of Strongback Response to FCS
Loads,” provide stress-strain curves to demonstrate proper implementation of the strain-
hardening effects in modeling material properties for the analysis.

The application invokes, in Table 2.12.5-3, stress allowable limits for criticality control
structures in accordance with those of ASME B&PV Code Section III, Appendix F.  The
staff notes that, per Paragraph F-1321.4 (b) and NB-3213.24, properly justified stress-
strain curves and associated strain hardening characteristic must be considered in the
analysis.  This information is required in accordance with 10 CFR 71.7(a), which states
that all information provided to the NRC by an applicant must be complete and accurate
in all material respects.

Chapter 3 - Thermal

3-1 Specify the component where the Delrin plastic is used as indicated in Section 3.2.2 of
the SAR.  Further, submit the manufacturing data sheets for the type to be used in the
package.

Staff does not have enough information to determine if this is the appropriate plastic for
its application in package since an initial review from the internet has shown that there
are over 70 types of Derlin plastics. This information is required to meet the
requirements of 10 CFR 71.31 (c).
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3-2 Identify whether any other kind of radioactive or heavy metal impurity may be present
and contributing to the heat source in the MOX fuel.  Provide a more mathematically
precise description of the proposed isotopic contents (radionuclide inventory).

With the relatively short half-life (approximately 13 years) for Pu-241, one would expect
some amount of Am-241 (half-life of 458 years) to be present in the fuel, unless the
Americium is to be separated from Plutonium prior to fuel fabrication.  The amount of
heat generated by the decay of Am-241 is about 3 times greater than the heat from the
Pu-239 decay.  The radionuclide inventory shown in Table 1.2-2 can lead to
misinterpretation.  For example, the fuel heavy metal content could consist of 94 w/o of
Uranium, 4 w/o of Plutonium and the remaining 2 w/o of something else.

10 CFR 71.33 requires the applicant to provide a description in sufficient detail to
identify the package accurately and provide sufficient basis for evaluation of the
package.

3-3 Provide the supporting analyses for the hypothetical accident condition (HAC) fire
involving multi-package shipping (more than one MFFP per truck or train container)
scenario.

Describe the most limiting array of MFFP packages that are expected to be inside a
closed shipping container (e.g., tarpaulined vehicle, canopy).  Address how close the
packages can actually be to each other.  Provide a bounding calculation for the multi-
package scenario.  Consider the effect of this bounding calculation upon the fire event
results, since the HAC starting conditions would be different from what is presented in
the current application.

10 CFR 71.35(a) requires the applicant to demonstrate that the package satisfies the
thermal requirements under normal and accident conditions.

3-4 Provide details regarding the boundary conditions and modeling options for the impact
limiter region under the HAC fire.

The application seems to indicate that some of the foam was “replaced” by void (or air)
when simulating the fire, as a way of accounting for the crushing of the foam upon
impact/drop.  Also inferred from the application is that forced convection boundary
conditions are being applied at the external wall of the impact limiters.  This is not a
conservative assumption since one would expect the internal “empty” spaces to be
occupied by and/or providing a path for hot gases resulting from the outside fire as well
as the combustion of the foam itself.  As a result, some of the heat source is brought a
lot closer to the O-ring seals region than what is considered in the application.  Section
3.5.2.2 of the application clearly indicates that, above 500oF, vigorous outgassing and
an indeterminate amount of heat generation is seen from the foam material.

The proposed semi-circular chimney path is placed at an orientation that is parallel to
the package axial orientation, which indicates the package is at a vertical position.  One
would expect instead a horizontal position to be most probable for the package during
the HAC fire.  The meltable plastic pipe plugs in the impact limiters not only help release
internal pressure but also can help the formation of these chimney paths.  A very
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probable scenario would be the fire feeding fumes through the open weld joint, which
would cause the foam to react, and the meltable plastic pipe plugs would provide an
easy exit to the expanding gases. The expected chimney effect would be actually going
around the remaining foam, with some of this foam still being consumed.  As fire
continues, the chimney path may widen and allow more of the foam to be in direct
contact with the flame. The fire heat source is now located a lot closer to the O-ring
seals region than what was considered in the application. 

10 CFR 71.35(a) requires the applicant to demonstrate that the package satisfies the
thermal requirements under normal and accident conditions.

3-5 Provide a copy of the reference that indicates that a 3.0 inch thick layer of undamaged
12 lbm/ft3 polyurethane foam or an 8.5 inch layer of undamaged 3 lbm/ft3 polyurethane
foam is sufficient to withstand a 30 minute fire, as indicated in Section 3.5.2.2 of the
application.

10 CFR 71.33 requires the applicant to provide a description in sufficient detail to
identify the package accurately and provide sufficient basis for evaluation of the
package.

Chapter 4 - Containment

No additional information is needed.

Chapter 5- Shielding

No additional information is needed.

Chapter 6 - Criticality

6-1 Justify why a calculated density is used instead of specifying a fuel density for
manufacture in the note of  Table 6.3-2.

The note states that the fuel density is calculated from the dimensions.  The applicant
should be aware that there can be errors in this density due to the dishing in the pellets
and chamfer.  This information is required to meet the requirements of 10 CFR 71.7 for
completeness and accuracy of information provided to the NRC.

6-2 Indicate the alloy and composition for each zirconium cladding type to be transported.

In Section 6.3.2 and Table 6.3-4 no information has been provided on the cladding
types.  This information is required to meet the requirements of 10 CFR 71.7 for
completeness and accuracy of information provided to the NRC.

6-3 Provide a complete  list of specific conditions and restrictions to be included in the
Certificate of Compliance (CoC).
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The proposed conditions will be used to clearly determine what provisions the applicant
is requesting in order to assess whether these provisions have been adequately
justified.  For example, Note 7 on Sheet 1 of Drawing No. 99008-30 and on Drawing No.
99008-34 will be included in the CoC with a reference to the current version of Section
8.1.5.2 by date, not just by general reference.  Another example of conditions to be
included in the CoC is that any covering including bags or protective sheets around the
individual fuel assemblies must be open at the ends or slitted to allow prompt draining of
the covering should the package become flooded.

6-4 Show that the poison plates cover the active length of the fuel assemblies under both
normal conditions of transport and hypothetical accident conditions.

The drawings need to clearly specify the axial position of the poison plates.  Also, it is
not clear from Figures 6.3-6 and 6.3-7 how the active fuel region and the poison plates
on the strongback and fuel control structure match up.  Address the alignment of the
active fuel and poison plates under normal conditions.  Also, discuss  any shifting of the
poison plates or active fuel region under the accident conditions including any collapsing
of the fuel assembly end hardware during a drop on either end.  Information given in the
structural section of the SAR indicates that there was some axial movement of the fuel
rods during the end drop test. 

6-5 Confirm that the maximum allowed Pu loading in the fuel is 6 weight percent of the total
weight of uranium + plutonium.

Table 6.2-3 implies that the uranium contents may be “up to” 94.0 weight percent of the
total mass of uranium + plutonium.  It appears that the uranium content should be 94.0
weight percent or greater.

6-6 Describe the size and location of the neutron poison holders discussed on page 6.3-2 of
the SAR and identify where these items are shown in the drawings. 

These poison holders appear to be the only protection for the exposed boral plates on
the strongback against the wear and damage of fuel loading and unloading operations. 
Describe the extent to which the boral plates are covered and protected.  Are the
neutron poison holders the same as the cover plates listed in the drawings?

Chapter 7 - Operating Procedures

No additional information is needed.

Chapter 8 - Acceptance Criteria Maintenance Procedures

8-1 Include dimensional measurements and visual examination of the neutron poison plates
for defects and cracks as part of the component and material acceptance tests. 

This information is required to meet the requirements of 10 CFR Part 71 to ensure that
subcriticality requirements are met.



ROUTING AND TRANSMITTAL SLIP
   

Date: November 22, 2004 

NAME INITIALS DATE

M. Rahimi

R. Einzeger

D. Tang

A. Dias

J. Solis

C. Withee

M.DeBose

G. Bjorkman

L. Campbell

J. Monninger
*********************************************************************************************************
ACTION: __X___       APPROVAL:    ___X___ FOR YOUR INFO: _____
NOTE & RETURN: _____       PREPARE REPLY:     ______ COORDINATION:  _____
**********************************************************************************************************************
EDO/NMSS TICKET NO(s).:
DUE TO DIVISION:
DUE TO NMSS:
DUE TO EDO:
************************************************************************************************************
MEMORANDUM/LETTER TO:   Curt Lindner, PacTec

FROM: Meraj Rahimi

SUBJECT: RAIs on Mixed Oxide Fresh Fuel Package

***********************************************************************************************************
REMARKS:

************************************************************************************************************
ADAMS ACCESSION NO:
**********************************************************************************************************************
ORIGINATOR:   M. Rahimi PHONE:   301-415-2947
SECRETARY:     S. Metzger PHONE:   301-415-8500
**********************************************************************************************************************



10

NRC FORM 665S U.S. NUCLEAR REGULATORY COMMISSION 
(4-2002)

Single DocumentADAMS DOCUMENT SUBMISSION

Originated By Telephone Mail Stop LAN ID Date

M. Rahimi x 2947 O13D-13 MXR2 12/02/04
Document No.

Document Title or Accession No.
RAIs for MOX Fresh Fuel Package

Is this a brief title that can be changed by DPC according to template instructions? 
Is this an exact title formatted according to template instructions that should not be

Document AVAILABILITY (select Document SENSITIVITY (select one)
X Publicly Available Sensitive X Non-Sensitive

(Indicate release date) Sensitive-Copyright Non-Sensitive Copyright

Immediate Release Document SECURITY ACCESS LEVEL  
X Normal Release X Document Processing Center = Owner

Delay Release Until X NRC Users = Viewer
Limited Document Security (Defined by User)

= Viewer
Date = Viewer

Non-Publicly Available = Viewer

ADAMS Template No. RIDS Code (if Other Identifiers

Special Instructions

ORIGINATOR:

  /   /     SISP Review has been completed.  
          “SISP Review Complete” entered in Profile under Keyword            Initials                      

 /   /       Availability and Sensitivity on this Form 665 are correct.              Initials                      

                                                                  OR
 /   /     SISP Review has NOT been completed
           (document is profiled as Non-Public)   Initials                      

“Non-Public Pending Review” entered in Profile under Keyword        

Submitted By Telephone Mail Stop LAN ID Date submitted to DPC

Accession No. ML020170281


