
Department of Energy 
Washington, DC 20585 

December 1, 2016 

Attention: Document Control Desk 
Mark Lombard, Director 
Division of Spent Fuel Storage and Transportation, 
Office of Nuclear Material Safety and Safeguards 
U.S. Nuclear Regulatory Commission 
Washington, D.C. 20555-0001 

Dear Mark Lombard: 

In response to the letter dated November 10, 2016, by Project Manager Pierre Saverot (Ref. 
Docket 71-9330, CAC No. L25133), enclosed is the U.S. Department of Energy (DOE) 
response for the additional information requested by Mr. Saverot, and Revision 12 of the 
Safety Analysis Report (SAR) to incorporate the responses. 

The Idaho National Laboratory has subcontracted AREVA Federal Services (AFS) to prepare 
the revised SAR in support of this response. AFS will express mail a paper copy of the SAR 
revision to the Document Control Desk, and one CD to Project Manager Saverot. 

If you have any questions or need more details please call at 301-903-5513 or 
james.shuler@em.doe.gov. 

Enclosures: 
1. Cobra RAI-1 Responses 

~~m .~ 
(·\, V James M. Shuler 

Manager, DOE Packaging Certification Program 
U.S. Department of Energy 
Office of Packaging and Transportation 
EM-33, 270CC-Rm 3113 
Washington, DC 20575 

2. ATR FFSC SAR Revision 12 (COBRA Fuel) 
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By letter dated November 10, 2016, NRC requested additional information in connection 
with their review of the ATR FFSC package, Docket No. 71-9330.  There were two 
questions regarding the criticality analysis.  The questions and the applicant responses 
are given below.  The SAR has been updated to Revision 12 to incorporate the 
responses. 
 
6-1 Provide additional benchmark experiments to demonstrate that the most reactive 

air transport case is within the range of applicability of your benchmark or provide 
additional justification for not including intermediate and fast benchmark 
experiments. 
 
On page 6-68 of Section 6.7, the applicant states that the modeled system is 
“closer to an intermediate or fast system” and, as a result, is outside the bounds 
of the plate-fuel benchmark experiments and the thermal benchmark 
experiments provided in the application (ref. Sections 6.8 and 6.11.8). 
 
It is not clear, from the description in this section, that the modeled system is 
bounded by the current benchmark analysis, and that the addition of intermediate 
and fast benchmark experiments is not warranted.  Additional details are 
necessary to make this determination, similarly to what is presented in Section 
6.11.8.2, Applicability of Benchmark.  
 
This information is required to determine compliance with 10 CFR 71.55. 
 

Response: Twenty-one (21) fast and intermediate benchmark experiments are added 
to the benchmark set and the USL is recomputed.  This is documented in the Safety 
Analysis Report in a new Section 6.8.3, Bias Determination for Air Transport Analysis.  
Adding fast and intermediate benchmarks causes the USL to increase to 0.9248, and 
the air transport analysis falls within the range of applicability of this new USL.  For 
consistency with previous work, a lower USL of 0.9209 is conservatively applied to the 
air transport analysis. 

 
6-2 Justify the limit of 4000g of hydrogenous packing materials for the transport of 

small quantity payloads. 

In Section 6.11, Appendix C, the applicant states that the packing materials of 
neoprene and cellulosic material may be ignored in the calculations because they 
are less effective at moderating the fissile fuel mixture than the water that is 
displaced.  However, in Chapter 6.7, the applicant indicates that reactivity is 
maximized above 1500 grams of neoprene and 3000 grams of cellulosic 
material.  An additional justification is necessary to resolve this discrepancy. 
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This information is required to determine compliance with 10 CFR 71.55. 

Response: In the small quantity analysis documented in Appendix C, the fissile 
material is optimally moderated with water.  Because neoprene and cellulosic material 
are less effective at moderating the fissile material than water, reactivity continues to 
decrease when 4000 g of these materials are added to the fissile mixture.  Cases with 
4000 g neoprene are added to Table 6.11-7, and cases with 4000 g cellulosic material 
are added to Table 6.11-8, which explicitly demonstrate this trend. 

Conversely, the air transport analysis documented in Section 6.7 does not include 
optimal water moderation.  The only moderators in the air transport cases are 
hydrogenous materials present in the packaging itself: 100 g polyethylene and 4000 g 
neoprene and/or cellulosic material.  Because moderation in the most reactive air 
transport case is provided with 100 g polyethylene and 4000 g neoprene rather than 
water, the presence of these materials results in an increase in reactivity compared to a 
system with no hydrogenous moderation. 

In addition, an error was corrected in Section 3.6.9.2.5 on page 3-90, in which the 
weight of the Cobra fuel element was corrected to be consistent with the weight given in 
Table 2.1-1. 


