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By letter dated August 9, 2021 (Agencywide Documents Access and Management System 
[ADAMS] Accession No. ML211221A323), TN Americas LLC (TN) submitted an application to 
revise Certificate of Compliance (CoC) No. 9358 for the TN-LC packaging.  The amendment 
request introduces a fuel assembly can for a damaged PWR fuel assembly and adds a 
provision to ship damaged fuel rods.  The package leak-tight criterion continues to be applicable 
when transporting damaged fuel in the TN-LC.  The applicant is also adding nitrogen as an 
authorized backfill gas for draining and following vacuum drying prior to leak-testing the cask 
cavity. 
 
This request for additional information (RAI) identifies information needed by the U.S. Nuclear 
Regulatory Commission staff in connection with its review of the application.   
 
CHAPTER 2 - STRUCTURAL EVALUATION 
 
2-1 Evaluate applicable Normal Conditions of Transport (NCT) and Hypothetical Accident 
 Conditions (HAC) scenarios for the Fuel Assembly Can (FAC). 
 

In Section 1.4.5.2 of the application, the applicant discussed the TN-LC-1FA Basket 
contents which includes the new damaged fuel assembly can (FAC) intended for use 
with damaged fuel assemblies.  The applicant only addressed thermal expansion of the 
FAC in this amendment request, particularly in Section 2.13.10.2 of the application.  The 
staff could not find any additional evaluations for NCT or HAC for the FAC or a 
justification why it remains bounded by other analyses already performed.  
 
It is not clear to the staff how the FAC will behave under NCT and HAC scenarios, 
mainly drop events.  In particular, the applicant needs to clarify if impact loads have any 
effects (i.e., deformations) on the FAC which could then have potential effects on the 
fuel geometry and therefore on the criticality evaluations.  The applicant needs to 
evaluate how the fuel assemblies, contained within the FAC, will continue to remain 
subcritical under the applicable NCT and HAC scenarios. 
 
This information is required for the staff to determine compliance with 10 CFR 71.55(e), 
71.71 and 71.73. 
 

 
CHAPTER 6 - CRITICALITY EVALUATION 
 
6-1 Revise the application to address the potential for fuel assembly misload considering the 

burnup, enrichment, and cooling time of the total population of discharged PWR fuel 
assemblies for the burnup credit analysis of the TN-LC package. 

 
Section 6.10.5.8 of the SAR discusses the analysis to determine misload loading curves 
for the package which are shown in Tables 6.10.5-28 and 6.10.5-29 for the WE 14x14 
and WE 17x17 fuel assembly classes, respectively. 
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However, the applicant does not discuss how the misload loading curves relate to the 
probability of having a misload, by comparing the loading curves to the characteristics of 
the discharged fuel population.  NUREG-2216, “Standard Review Plan for 
Transportation Packages for Spent Fuel and Radioactive Material,” recommends that a 
severely underburned assembly for misload analysis should be chosen such that the 
misloaded assembly’s reactivity bounds 95 percent of the discharged PWR fuel 
population considered unacceptable for loading in the transportation package with 95-
percent confidence.  Demonstration that the misload loading curves bound the 
discharged fuel population is typically accomplished by comparing that curve with the 
characteristics of discharged PWR fuel assemblies allowed for loading in the package.  
The NRC finds the results of the most recent U.S. Energy Information Administration’s 
“Nuclear Fuel Data Survey” (RW-859) or later similar fuel data sources (i.e., GC-859), 
acceptable to estimate the discharged fuel population characteristics. 

 
This information is required for the staff to ensure that the Model No. TN-LC package will 
meet the criticality safety requirements of 10 CFR 71.55 when loaded with the contents 
described in the application. 

 
6-2 Revise the application to include procedural steps in the package operating procedures 

to compare the irradiation parameters of the fuel assembly being loaded to those used in 
the burnup credit isotopic depletion analysis. 

 
Table 6.10.5-27 of the SAR provides a summary of the fuel irradiation parameters 
employed in the isotopic depletion analysis for fuel contents analyzed using burnup 
credit.   
 
However, there is no discussion in the SAR regarding if these conditions are bounding of 
all PWR fuel.  NUREG-2216 recommends that contents specifications tied to the actual 
reactor operating conditions may be needed unless the operating condition values used 
in the evaluation can be justified as those that produce the maximum keff values for the 
proposed contents.  Staff notes that while the irradiation parameter values included in 
Table 6.10.5-27 are reasonably bounding for most PWR fuel assemblies, there may be 
assemblies in the discharged fuel population that exceed one or more of these 
parameter values, and which may produce a higher keff than considered in the 
applicant’s analysis. 

 
This information is required for the staff to ensure that the Model No. TN-LC package will 
meet the criticality safety requirements of 10 CFR 71.55 when loaded with the contents 
described in the application. 

 
6-3 Revise the application to include additional administrative procedures in the package 

operating procedures to ensure that the TN-LC package will be loaded with fuel that is 
within the specifications of the approved contents. 

 
The operating procedures for the TN-LC package do not include any procedures specific 
to loading fuel assemblies under the burnup credit requirements of Table 1.4.5-4a of the 
SAR.  NUREG-2216 recommends procedures the applicant may consider in order to 
protect against misloads in transportation packages that rely on burnup credit for 
criticality safety, including the following: 
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• verification of the location of high-reactivity fuel (i.e., fresh or severely 
underburned fuel) in the SNF pool, both before and after loading, 

• qualitative verification that the assembly to be loaded is burned (visual or gross 
measurement), 

• quantitative measurement of any fuel assemblies without visible identification 
numbers, 

• independent, third-party verification of the loading process, including the fuel 
selection process and generation of the fuel move instructions 

 
This information is required for the staff to ensure that the Model No. TN-LC package will 
meet the criticality safety requirements of 10 CFR 71.55 when loaded with the contents 
described in the application. 

 
6-4 Revise the application to clarify the irradiation conditions used in generating ORIGEN-

ARP reactor libraries for the burnup credit analysis with respect to control rod or 
burnable poison rod assembly (BPRA) exposure. 

 
Section 6.10.5.6 of the SAR discusses the generation of ORIGEN-ARP reactor libraries 
for use with the STARBUCS code sequence.  This section states that two sets of 
libraries for each fuel assembly class were developed – one with BPRAs inserted into 
the fuel assembly guide tubes for the full irradiation period, and another with control rods 
inserted into the fuel assembly guide tubes for the first 15 GWd/MTU of irradiation.   
 
However, the SAR does not include any discussion of which of these reactor libraries 
results in a higher keff, or which is used to generate the final burnup credit loading curves 
for each assembly class.  The SAR should be revised to include results of reactivity 
comparisons using each reactor library, and demonstration that the reactor library that 
results in the highest keff is the one used to determine the loading curve for each fuel 
assembly class. 

 
This information is required for the staff to ensure that the Model No. TN-LC package will 
meet the criticality safety requirements of 10 CFR 71.55 when loaded with the contents 
described in the application. 

 


