
April 8, 2002

Mr. Robert M. Grenier
President and Chief Operating Officer
Transnuclear West Inc.
39300 Civic Center Drive, Suite 280
Fremont, CA 94538-2324

SUBJECT: REQUEST FOR ADDITIONAL INFORMATION FOR REVIEW OF
THE STANDARDIZED NUHOMS® SYSTEM HIGH BURNUP
AMENDMENT (TAC NO. L23370)

Dear Mr. Grenier:

By letter dated August 31, 2001, Transnuclear West Inc. (TN West) submitted an amendment
request to the U.S. Nuclear Regulatory Commission (NRC) for Certificate of Compliance (CoC)
No. 1004, regarding the addition of high burnup spent fuel assemblies to the authorized
contents for the Standardized NUHOMS® storage system.  On December 20, 2001, NRC
notified you that it had completed its acceptance review of the application and found that the
application contained sufficient information for NRC to perform a detailed technical review.  On
February 8, 2002, we provided you with our schedule to complete the technical review of the
application.

The staff has determined that further information is needed to complete its technical review. 
The information requested is listed in the enclosure.  Your response should be provided by 
June 14, 2002.  If you are unable to meet this deadline, you must notify us in writing, at least
two weeks in advance, of your new submittal date and the reasons for the delay.  The staff will
then assess the impact of the new submittal date and notify you of a revised schedule. 

Please reference Docket No. 72-1004 and TAC No. L23370 in future correspondence related to
this licensing action.  If you have any questions, please contact me at (301) 415-1396.

Sincerely,
/RA/

L. Raynard Wharton, Project Manager
Licensing Section
Spent Fuel Project Office
Office of Nuclear Material Safety
  and Safeguards
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TRANSNUCLEAR WEST INC.

DOCKET NO. 72-1004

REQUEST FOR ADDITIONAL INFORMATION

RELATED TO THE STANDARDIZED NUHOMS® SYSTEM 

HIGH BURNUP AMENDMENT

By application dated August 31, 2001, Transnuclear West Inc. (TN West) requested approval of an
amendment to Certificate of Compliance (CoC) No. 1004, regarding the addition of high burnup spent fuel
assemblies to the authorized contents for the Standardized NUHOMS® storage system.  This amendment
expands the fuel types and characteristics to B&W 15X15 fuel assemblies with an assembly average burnup
of up to 55,000 MWd/MTU; an initial enrichment of � 4.5 weight % U-235; a maximum decay heat of 1.3kW
per assembly; and a maximum heat load of 24 kW per canister.  No design or configuration changes are
required for the horizontal storage module, nor for the transfer cask.

This 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 amendment.  The requested
information is listed by chapter number and title in the applicant’s safety analysis report.  NUREG -1536,
“Standard Review Plan for Dry Cask Storage Systems,” was used by the staff in its review of the amendment
application.

Each individual RAI section describes information needed by the staff for it to complete its review of the
application and the Final Safety Analysis Report (FSAR) and to determine whether the applicant has
demonstrated compliance with the regulatory requirements.

CHAPTER 1.0 GENERAL

1.1 Quantify the risks (i.e., describe and assess the probabilities and consequences), in terms of the total
dose received by the worker and the public, associated with the storage of high burnup fuel. 
Specifically, assess the risks for each condition or event, as analyzed in the FSAR, under normal,
off-normal and accident conditions.  For example, assess the risks associated with: 

(a) the ability of the high burnup fuel to be handled and retrieved from the canister in accordance
with 10 CFR 72.122(h)(5), 72.122(l) and 72.236(m);

(b) the storage system to perform its intended criticality, shielding, and confinement functions
under normal conditions of storage in accordance with Subpart F, "General Design Criteria" of 10 CFR
Part 72;

(c) the storage system to perform its intended criticality, shielding, and confinement functions
under off-normal conditions of storage in accordance with Subpart F, "General Design Criteria" of 10
CFR Part 72; and

(d) the storage system to perform its intended criticality, shielding, and confinement functions
under hypothetical accident conditions of storage in accordance with Subpart F, "General Design
Criteria" of 10 CFR Part 72.
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An acceptable analysis could be conducted to address the risks by considering a leak- before-break
failure mechanism or potential fuel reconfiguration and their impacts on the integrity of the confinement
boundary, shielding features, and criticality.  This analysis could be used to demonstrate that any
degradation of high burnup fuel during storage would not result in increased risk to the public.

The information in each of the previous Request For Additional Information (RAI) questions is
necessary for the staff to verify compliance with the requirements of 10 CFR 72.122(h)(1), and 10 CFR
72.236, subparts (a), (c), (h), and (m).

1.2 Quantify the percentage of fuel pin failures, and the associated uncertainty, caused by stresses
imparted to the high burnup fuel under hypothetical accident conditions on a per storage cask basis.

Since the applicant is requesting to store high burnup fuel with spalled rods (with a calculated
maximum hoop stress of 66% of the yield strength), the effect of any additional stress on the cladding
due to the stress state imparted to the cladding under a hypothetical drop accident should be additive
to the hoop stress at the temperature of the cladding during the hypothetical accident.  The staff
considers the approach used in Appendix III of the SAND-90-2406 report, “A Method for determining
the Spent Fuel Contribution to Transport Cask Containment Requirements,” to be acceptable to
quantify the percentage of fuel pin failures under hypothetical accident conditions of storage.  Since
there is limited data for the fracture toughness and mechanical properties of high burnup fuel, the
applicant should consider using a range of properties (e.g., fracture toughness, ductility, etc.) and fuel
characteristics (e.g., critical flaw size, reduction in wall thickness due to oxidation and hydride rim
formation) consistent with properties and characteristics that are available in the literature including the
data that have measured degraded properties of high burnup fuel.  A list of references should be
provided along with the analysis.

1.3 Provide an attachment which describes any confirmatory testing, mechanical properties, fracture
toughness measurements, or high burnup fuel characterizations that may need to be done to support
the claims made in the analysis described in 1.2.  The attachment should include (as applicable): an
overview of the facility, testing apparatus, type and number of samples, testing orientations, pressure,
temperature, and any other relevant data.  Also, provide a discussion of how the data will be used to
support the above analyses based on any theoretical discussions used to respond to questions 1.1 and
1.4 of this RAI.

1.4 In relation to Question 1-1(a), assess whether the phenomenon of high burnup fuel cladding
"unzipping" will affect the risks to the worker and public during handling and retrieval operations.  Spent
fuel cladding unzipping is a phenomenon where the fuel cladding  splits in the axial direction of the
cladding by excessive spent fuel oxidation.  Vacuum drying involves relatively high temperatures and
steam conditions that are attributed to this phenomenon.

CHAPTER 3.0 STRUCTURAL

3.1 Table J.4-2 on page J.4-4 (FSAR) and Table J.4-3 on page J.4-5 (FSAR) provide an internal pressure
summary for the 24P Dry Shielded Canister (DSC) with burnable poison rod assembies (BPRAs) for
off-normal and accident cases for 40 and 45 GWd/MTU burnup pressures.  The results show that the
internal burnup pressure slightly exceeds the design basis pressure for the off-normal case, and are
very close to design basis pressure with little safety margins for the accident case. Demonstrate that
the internal burnup pressure corresponding to 55 GWd/MTU under off-normal and accident cases are
within the design basis pressure limits.
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This information is required for the staff to assess compliance with 10 CFR 72.24(c)(2).

3.2 The 24PHB DSCs have been designed for operation at an ambient temperature as low as -40oF. 
Provide data and analyses to confirm the ductile behavior of the spacer discs, which are made of
SA-516 material.  Also show that brittle fracture is not a concern for the spacer discs over the range of
operating temperatures.

This information is required for the staff to assess compliance with 10 CFR 72.122 which requires that
the cold temperature behavior for materials be provided.

3.3 Demonstrate that the gaps between the 24PHB DSC shell and the spacer discs do not close due to
different thermal expansion of the materials considering the ambient temperature (100 oF) condition
together with a side drop accident.

Under the ambient temperature of 100 oF, consider the diametrical growth of the spacer discs and the
radial shell growth.  The cask side drop would further reduce the gap between the spacer disc and the
shell.

This information is required for the staff to assess compliance with 10 CFR 72.146 pertaining to design
control.

3.4 Provide Table N.3.7-5, which reports the inner and outer bottom cover plate stresses for the 24PHBS
DSC (standard).  The table in the current text appears to be missing.

This information is required for the staff to assess compliance with 10 CFR 72.152 which enables the
staff to compare cover plate stresses for the 24PHBL DSC (long) and the 24PHBS DSC.

CHAPTER 4.0 THERMAL

4.1 Modify the FSAR to include the proper terminology when discussing spent fuel cladding temperatures.

Section N.4-1 uses the term “maximum fuel cladding temperature,” when in fact a maximum
homogenized fuel region temperature is reported for all heat transfer calculations performed for this
System.  This information is needed to assure compliance with 10 CFR 72.11 and 72.236.

4.2 Provide references for all material properties listed in Chapter N.4.  Demonstrate that all properties
have been obtained from experimental data and that extrapolation of thermal properties has not been
performed.

This is not provided and is needed to assure compliance with 10 CFR 72.11 and 72.236.

4.3 State all gap distances used in the DSC model and explain the basis for determining these gap
distances.

Section N.4.4.1.1 delineates a bounding heat conductance uncertainty between adjacent components
using conservative gaps.  This information is needed to assure compliance with 10 CFR 72.11 and
72.236.
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4.4 Provide a reference for how homogenized thermal properties used in the analysis are obtained. 

For the thermal models described on Page N.4-5, it states that these models simulate the effective
thermal properties of the fuel with a homogenized material occupying the volume within the basket. 
This is not provided and is needed to assure compliance with 10 CFR 72.11 and 72.236.

4.5 Provide the procedure for determining heat insolation values for all the calculations using solar heat as
input.

The discussion provided in Section N.4.4 and elsewhere in Chapter N.4 is insufficient. This is not
provided and is needed to assure compliance with 10 CFR 72.11 and 72.236.

4.6 Modify the SAR to clearly describe what maximum heat load is requested for the DSC, and remove all
references to other heat loads. 

The heat load requested should be the heat load for which the DSC is analyzed.  Analyzing heat loads
other than those requested is unnecessary, and can become confusing in the SAR. 

Section N.4.4.1.2 states that while a heat load of 26 kW/DSC is analyzed, the payload is limited to a
maximum decay heat load of 24 kW/DSC.  If 26 kW/DSC is used for this configuration, this invalidates
the 24 kW horizontal storage module (HSM) and transfer cask (TC) boundary conditions used for the
thermal calculation.  This information is needed to assure compliance with 10 CFR 72.24(c)(3) .

4.7 Provide a reference for the DSC shell temperatures as used in Section N.4.4.1.2.

Page N.4-6 (Section N.4.4.1.2) states that “the DSC shell temperatures calculated with the 24 kW HSM
and TC models are used as boundary conditions for the Configuration 2 DSC/basket model.”  This
information is needed to assure compliance with 10 CFR 72.11 and 72.236.

4.8 Modify the reference to the TC Thermal Model of Section N4.4.1.4 to be more specific.

This information is needed to assure compliance with 10 CFR 72.11 and 72.236.

4.9 Briefly describe the methodology used to obtain the maximum fuel cladding temperatures during long
term storage, short-term loading/unloading and accident conditions for burnups greater that 30
GWD/MTU, and for short-term loading/unloading, transfer and accident conditions.

Section N.4-1 states that the maximum fuel cladding temperatures during long term storage, short-term
loading/unloading and accident conditions for burnups greater than 30 GWD/MTU are evaluated using
the methodology described in DPC-NE-2013P (“Fuel Rod Analysis for Dry Storage of Spent Nuclear
Fuel”, Duke Power Company, 
August 31, 2001).  This information is needed to assure compliance with 10 CFR 72.24(d)(1).

4.10 Provide a copy of Reference 4.9.

This information is needed to assure compliance with 10 CFR 72.11 and 72.236.

4.11 Provide the calculation for the amount of fission gas released into the 24PHB DSC cavity from the fuel
and all control components for normal, off-normal and accident condition cases.
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A summary of the amount of fission gas released into the DSC is provided in Sections N.4.4.4.1 and
N.4.4.4.2.  Further detail is needed.  This information is needed to assure compliance with 10 CFR
72.11 and 72.236.

4.12 Provide the calculation of the DSC cavity free volume used in different sections of Chapter N.4 for
calculating the maximum internal pressure.

This information is needed to assure compliance with 10 CFR 72.11 and 72.236.

4.13 Evaluate the difference between using the ideal gas law and a partial pressure relationship for
obtaining the maximum normal operating pressure. Clarify how the approach used meets the guidance
in the SRP Section 5c, Pressure Analysis (NUREG-1536).

This information is needed to assure compliance with 10 CFR 72.24(d).

4.14 Provide an explanation of how 10 CFR 72.212(b)(2) relates to Section N.4.6. 

Page N.4-14 (Section N.4.6) references 10 CFR 72.212(b)(2) (potential fires and explosions).  The
relationship of this regulation to the section in question is unclear.  This information is needed to assure
compliance with 10 CFR 72.11 and 72.236.

4.15 Clarify how the short term events are defined in Section N.4.1 as stated in the last paragraph of
Section N.4.6.2.

Section N.4.1 does not appear to define short term events.  This information is needed to assure
compliance with 10 CFR 72.11 and 72.236.

4.16 Justify the maximum calculated homogenized fuel region temperature for normal, off-normal, and
accident events given that the maximum calculated temperatures for these conditions are approaching
or equal to the maximum permitted temperatures for these conditions.

Given that homogenization of the fuel tends to reduce the temperature peaks that exist across the fuel
assemblies, a calculated maximum temperature equal to the temperature limit is unacceptable.  A
more precise fuel model should be employed, or a complete error analysis should show that the value
obtained, accounting for errors, is below the temperature limit.  This information is needed to assure
compliance with 
10 CFR 72.24(d).

4.17 Correct the apparent discrepancy between Page N.4-18 and Figure N-4.16.

Page N.4-18, Section N.4.7.1.1. states that Figure N-4.16 provides the temperature distribution within
the basket at the end of the 36 hour vacuum drying transient but Figure N.4-16 caption states that this
distribution is obtained at 35 hours.

This information is needed to assure compliance with 10 CFR 72.11 and 72.236.
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4.18 Explain how the maximum temperature limit of the fuel can be reached without affecting the integrity of
the fuel cladding or describe any imposed operational technical specification that is in place to prevent
exceeding fuel clad temperature limits.

Section N.4.7.1.1 states that the maximum allowable cladding temperature limit of 
752�F is reached after approximately 36 hours.  This information is needed to assure compliance with
10 CFR 72.24(d).

4.19 Explain the heat transfer mechanisms considered when performing the analysis of the hypothetical fire
accident, and discuss how these mechanisms adequately model the fire environment. 

Section N.4.6.3 does not provide an adequate description of how different heat transfer mechanisms
are included in the hypothetical accident modeling approach.  This information is needed to assure
compliance with 10 CFR 72.11 and 72.236.

4.20 Provide the mesh sensitivity studies performed that demonstrate for all finite element analysis (FEA)
models that the results of the calculated temperatures have converged and are not mesh-dependent
(i.e., that temperature distributions do not change when the element mesh is refined).  

This information is needed to assure compliance with 10 CFR 72.24(d).

4.21 Provide the radial (nodal) DSC maximum temperature distribution for the bounding case.

The SAR states that storage blocked vent conditions are bounding for all other events, but an ANSYS
radial (nodal) distribution was not provided on the reported results.  This information is needed to
assure compliance with 10 CFR 72.11 and 72.236.

4.22 Provide all ANSYS analysis models in .db or .inp format.

When submitting any ANSYS analysis model, verify that all the necessary files needed for running or, if
necessary, modifying the ANSYS calculation are included.  Include also a summarized description of
the ANSYS calculation options (either for batch or interactive calculations) used and the computer
platform utilized for the performed calculations.  This information is needed to assure compliance with
10 CFR 72.11 and 72.236.

4.23 Modify all references by including the amendment letter in front of them (e.g., Reference 4.1 should be
changed to N.4.1, etc.) consistent with the SAR nomenclature.  The current reference numbering is not
clear (e.g., it appears that the reference numbering corresponds to the original standardized NUHOMS
Final Safety Analysis Report).
This information is needed to assure compliance with 10 CFR 72.11.

4.24 Modify the SAR to clearly present a logic sequence for Sections N.4.5.1 and N.4.5.2.

The information presented in these Sections of the SAR should follow a logic sequence in terms of
model description, assumptions, applied boundary conditions and results.

This information is needed to assure compliance with 10 CFR 72.11.
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4.25 Clarify the last paragraph of Section N.4.6.2.  It currently states that the maximum temperatures of the
basket assembly after 34 hours are listed in Table N.4-2; however, these temperatures are listed in
Table N.4-1.

This information is needed to assure compliance with 10 CFR 72.11.

CHAPTER 5.0 SHIELDING

5.1 Justify the acceptability of fuel burned to greater than 45 GWd/MTU, considering the uncertainties with
source term determinations associated with high burnup fuel.  
No benchmark data exists for SAS2H, to provide adequate validation of the isotopic depletion
calculations for fuel burned above 45 GWd/MTU for PWR assemblies.  This information is needed to
assure compliance with 10 CFR 72.104, 72.106, and 72.236.

5.2 Clearly define the meaning of "low enriched UO2 rods," as reference on page N.5-1. Describe how a
low enriched rod differs from the B&W 15x15 spent fuel rod and its impact on the shielding analysis. 
Additionally, explain the rationale for why fuel assemblies were "reconstituted" with low enriched rods,
rather than stainless steel rods.

This information is needed to assure compliance with 10 CFR 72.104, 72.106, and 72.236.

5.3 Provide a detailed description, including examples of output files, for the ANISN evaluation conducted
for reconstituted fuel described on page N.5-5.

This information is needed to assure compliance with 10 CFR 72.104, 72.106, and 72.236.

5.4 Provide an explanation of "assembly average enrichment."  Use the explanation to clarify the meaning
of the sentence in the third paragraph of page N.5-5, "For reconstituted fuel with lower enriched
uranium oxide rods, the assembly average enrichment produced the same total assembly decay heat,
neutron and gamma source." 

This information is needed to assure compliance with 10 CFR 72.104, 72.106, and 72.236.

5.5 Provide an explanation with the supporting calculation packages that served as the bases for
constructing Table N.5-12.  Include in the explanation whether Configuration 1 or 2 was used in
determining the volume data and how the empty cells are addressed. 

Table N.5-12 as presented introduces doubt regarding how Configuration 2, the assumed bounding
condition, is applied in the shielding analysis.  This information is needed to assure compliance with 10
CFR 72.104, 72.106, and 72.236.

5.6 Clarify how the empty cells in Configuration 2 are homogenized (smeared) to simplify shielding
calculations.  

Smearing source regions may be non-conservative in situations where empty spaces are smeared in
with other material densities.  This information is needed to assure compliance with 10 CFR 72.104,
72.106, and 72.236.
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5.7 Correct page N.5-38 to show the publishing date for Reference no. 5.11 as 1977.

This information is needed to assure compliance with 10 CFR 72.236.

CHAPTER 7.0 CONFINEMENT

7.1 Submit the Helium leak test procedure described in Section M.8.1.4 “DSC Sealing Conditions,” Step 5
(page M.8-7) that will be used to verify technical specification 1.2.4a. 

Include step by step descriptions of the methodologies used, and applicable drawings which show how
appropriate confinement welds will be tested and when.  Also include a description of the sensitivity
obtainable of each qualified method and the required testing sensitivity level to demonstrate
compliance with technical specification 1.2.4a. Additionally, address affects such as ambient helium,
testing location, and any other applicable affects.

This information is necessary to show compliance with 10 CFR 72.190, 72.192, and 72.236.

7.2 Clarify the standards and criteria that the leak test personnel will be qualified too. Provide information
which shows that personnel performing leak tests have the qualifications necessary (such as SNT-TC-
1A) to perform such tests.  

This information is necessary to show compliance with 10 CFR 72.190, 72.192, and 72.236.

CHAPTER 11.0 ACCIDENT ANALYSIS

11.1 Include an analysis which analyzes the probability and effects of an inadvertently loaded assembly. 
Based on recent events, the staff no longer accepts that inadvertent loading of an assembly with a heat
generation rate greater than design basis is not credible based on quality assurance programs,
particularly when complicated loading schemes exist as in this application.

The staff does accept that analyses do not have to be performed for “misloadings,” if the probability
and consequences of such an event can be shown to be not significant to safety from a thermal,
containment, shielding, and criticality perspective.

Update Section M.11.2 as applicable.  This information is required to verify compliance with 10 CFR
72.94 and 72.236(l).


