
Transnuclear Inc.
2-9-1

Extended Storage (RAI 2-9)

RAI 2-9
Revise the SAR to add a plan to ensure, that for any DSC that has spent 
and extended time in storage, that the contents and DSC itself meet all 
the requirements in the CoC…...  

Response
A proper Aging Management Program (AMP) will ensure that for any 
DSC in extended storage (i.e., greater than 20 years), mechanical 
and thermal properties of the DSC and contents have not degraded.  

During the AMP, inspections will be performed and data obtained.

Results of data evaluations performed during storage or at the time 
of retrieval prior to transportation will be used to qualify system for 
transportation.
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Extended Storage (RAI 2-9) 
(Continued)

RAI 2-9(1)
Describe how loading records will ensure that DSC damage is not done during the 
extraction process.  Elucidate what “appropriate evaluations”, as indicated in the 
initial response, will be conducted.

Response
The data that is typically available after the DSC extraction process but before 
transportation include: any instances of misalignment beyond a specified 
tolerance range, ram hydraulic pressure out of specified range, any other 
instances where parameters are outside of expected ranges. 
Estimate friction and sliding resistance forces acting between the DSC and the 
Cask/HSM rails from this data.  
Indication of the canister’s surface condition at the rail/shell interface can be 
deduced.
Local environmental records will identify and assess the effects of off-normal 
conditions such as flooding, dust storms, seismic activity.
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Extended Storage (RAI 2-9) 
(Continued)

RAI 2-9 (2 )
Provide evidence that high burnup fuel in storage for 20 or more years will remain in its 
analyzed condition?  To the staff’s knowledge, the analysis on the condition of high burnup 
fuel after storage has not been experimentally confirmed.

Response
Fuel is acceptable as contents for the MP-197HB if it meets the following conditions which 
provide reasonable assurance that the fuel cladding will remain in its analyzed condition:

It is loaded directly from wet storage into a DSC and shipped without interim storage.
It has been in dry storage for 20 years or less

During loading operations the DSC is vacuum-dried and backfilled with helium. There is no 
known mechanism that could breach DSC confinement boundary and allow air to enter the 
DSC cavity during its storage period.  Storage fluence levels experienced by the fuel are low, 
limiting degradation over time.  Oxidation allowance used for initial analyses remains valid 
since the DSCs are inerted.  Thermal analyses demonstrate that the initial storage 
temperatures of all DSCs are below ISG-11 limits in order to maintain cladding integrity.
The storage CoC will be reviewed following guidance from the draft NUREG-1927 which 
involves proper aging management program.  This will ensure that the storage system 
components including the stored fuel are acceptable for storage for the renewal period which 
has been typically 40 years (for a total of 60 years) in the past. 
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Extended Storage (RAI 2-9) 
(Continued) 

RAI 2-9 (3)
Provide a discussion of how Time Limited Aging Analysis (TLAA) will be performed, 
and describe the aging management program that will be incorporated into the 
storage license to assure the condition of the basket, neutron absorbers, and fuel 
contents.  Take into accounts comments in RAI M.3.

Response
TN has performed several Time Limited Aging Analyses (TLAAs) for DSCs 
stored in existing ISFSIs to support their storage license extension by an 
additional 40 years for a total of 60 years.  These analyses include:  

Evaluation of time-limited assumptions pertaining to materials of construction of the 
containment boundary, the basket, the neutron absorbers, fuel assemblies and the DSC 
support structure and lubricants used,
Consideration of the effects of aging on these materials, including temperature, neutron 
fluence, corrosion and fatigue,
Evaluation of the ability of components to perform their intended function during extended 
storage for a period of 60 years.
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Extended Storage (RAI 2-9) 
(Continued)

RAI 2-9 (3 continued)
These evaluations concluded that all components were able to continue 
performing their intended storage function beyond the current storage life with 
a proper AMP.  Contributing factors include:

Low fluence levels
Low cyclic frequencies and loads
Corrosion resistant materials

These TLAA results are relevant to subsequent transportation evaluations in 
that no degradation of capabilities of the storage system components (including 
the fuel) was found. 
A requirement is added to the SAR Chapter A.7, Operating Procedures, for the 
DSCs that are already in dry storage under 10CFR72 to inspect loading records 
to verify that the DSC was not damaged during the insertion or extraction 
process.  If necessary appropriate evaluations are performed to verify the 
integrity of the DSC shell before transportation.
Thus, the analyses demonstrating compliance with Part 71 requirements remain 
valid when considering transport after an extended period (60 years) of storage. 
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Extended Storage (RAI 2-9) 
(Continued)

RAI 2-9 (4)
Describe how you will ensure that if there is a storage license renewal beyond 20 
years that the adding management plan will include periodic in-service inspections 
of the accessible canister surfaces as indicated at the end of the 1st round RAI 
response.  Indicate the type of in-service inspections that will be required and what 
kind of damage they will look for?  This is cutting new ground as it will link a storage 
renewal application with future transportation application.

Response
NRC has already issued a draft NUREG-1927 which provides guidance for 
review of applications to ISFSI licenses and dry cask storage system CoCs. 
Note that NUREG-1927 Appendix E provides specific guidance for 
inspection/evaluation of SSCs for license extension. 
This includes selection of one or more “lead” systems for inspection.
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Extended Storage (RAI 2-9) 
(Continued)

Response 2-9(4) (continued)
Inspection of external surfaces of the DSC and interior surfaces of the overpack 
for unexpected degradation are recommended.
These inspections may be done by removing the DSC from its storage overpack 
or by using appropriate remote inspection methods.  
This guidance will be considered by TN in submitting the license renewal 
applications.
Note that, as stated previously, a requirement is added to the SAR Chapter A.7, 
Operating Procedures, for the DSCs that are already in dry storage under 
10CFR72 to inspect loading records to verify that the DSC was not damaged 
during the insertion or extraction process.  If necessary appropriate evaluations 
are performed to verify the integrity of the DSC shell before transportation.
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