
February 12, 2014 
 

 
 
 
Mr. Anthony L. Patko 
Director, Licensing 
Engineering 
NAC International 
3930 East Jones Bridge Road, Suite 200 
Norcross, GA 30092 
 
SUBJECT: APPLICATION FOR THE REVISION OF CERTIFICATE OF COMPLIANCE NO. 

9235 FOR THE MODEL NAC-STC (REVISION 13A) – SUPPLEMENTAL 
INFORMATION NEEDED 

 
Dear Mr. Patko: 
 
By letter dated November 26, 2013, NAC International, Inc. (NAC) submitted an application 
(ML14027A532) to revise Certificate of Compliance No. 9235 for the Model No. NAC-STC in 
accordance with 10 CFR Part 71.  This revision proposes to modify the NAC-STC transportation 
system to authorize the following contents (in separate shipments and distinctive designs): 
 

1. Uncanistered high burn up pressurized water reactor 17x17 (PWR 17x17) fuel, and  
2. West Valley Demonstration Project vitrified high-level waste poured into welded 

canisters. 
 
The staff has determined that additional information is needed to complete its acceptance 
technical review.  This information is enclosed to this letter. 
 
If you have any questions, please feel free to contact me at (301) 287-9185. 
 
      Sincerely, 
 
 
      /RA/   B. H White IV for 
 
      Norma Garcia Santos, Project Manager 
      Licensing Branch 
      Division of Spent Fuel Storage and Transportation 
      Office of Nuclear Material Safety 
        and Safeguards 
 
Docket No. 71-9235 
TAC No. L24860 
 
Enclosure: Request for Supplemental Information and Observations 
 
cc w/encl.:  R. Boyle, U.S. Department of Transportation 

       Bryan Bower, U.S. Department of Energy 
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Enclosure 

Request for Supplemental Information and Observations 
NAC International, Inc. 

Certificate of Compliance No. 71-9235 
Model No. NAC-STC 

 
 

A. REQUEST FOR SUPPLEMENTAL INFORMATION (RSI) 
 
General 
 
RSI-1 Provide Drawing No. 423-876 or provide, in Drawing No. 423-878, the specifications for 

the tube weldment shown in Drawing No. 423-878 (item number 1). 
 

Drawing No. 423-878, “Alternate Tube Assembly,” refers to a Drawing No. 423-876 for 
the specifications of the tube weldment.  Drawing No. 423-876 was not provided in the 
application and appears to include important design information for the direct load spent 
fuel basket tubes that are part of the package design.  The information is relevant to the 
package analyses. 

 
This information is needed to be able to confirm compliance with 10 CFR 71.33 and 
71.35. 

 
Containment 

 
RSI-2 Provide, in Chapter 1 of the application, a description of the condition of the 

uncanistered high burnup (HBU) fuel of a pressurized water reactor fuel assembly 17x17 
(PWR 17x17) prior to transport (e.g., is it undamaged prior to transport?). 

 
The application does not address if the uncanistered HBU PWR 17x17 fuel is 
undamaged or damaged prior to transport.  The need for canistering of the fuel is based 
on the fuel's initial state.  Section 4.4.1 of NUREG-1617, "Standard Review Plan for 
Transportation Packages for Spent Nuclear Fuel," states that "...damaged fuel should be 
canned to facilitate handling and to confine gross fuel particles to a known subcritical 
volume under normal conditions of transport and hypothetical accident conditions.” 

 
This information is required by staff to determine compliance with the requirements of 10 
CFR 71.63. 

 
RSI-3 Provide information, in Chapter 4 of the application, to show that containment will be 

maintained under normal conditions and hypothetical accident conditions when 
transporting uncanistered HBU PWR 17x17 fuel. 

 
Section 1, page 1.1-1, of the application requests authorization for high level waste 
(HLW) canisters and uncanistered HBU PWR 17x17 fuel to be added as contents for the 
NAC-STC transportation package.  Section 4.7 of the application provides containment 
related details for the West Valley Demonstration Project HLW canister contents, such 
as indicating that the containment boundary is tested with helium per ANSI N14.5-1997, 
“Radioactive Materials - Leakage Tests on Packages for Shipment,” leak tight criteria, 
and confirming that normal condition and hypothetical accident condition pressures are 
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below the design pressure.  However, similar information was not provided for 
uncanistered HBU PWR 17x17 fuel and, therefore, a containment review related to this 
proposed content cannot be performed. 

 
This information is required by staff to determine compliance with the requirements of 10 
CFR 71.31, 71.33, 71.43(c), and 71.51(a)(1) and (2).  
 

Materials, Structural, and Thermal 
 
RSI-4 Explain the licensing basis used to ensure structural integrity of the HBU fuel cladding.  

Provide appropriate engineering justification. 
 

Chapter 2 of the application states the following: 
a. “Cladding structural performance influenced by potential hydride reorientation 

remains above ductile to brittle transition temperatures.”   
However, the ductile-to-brittle transition temperature (DBTT) is not specified 
anywhere in the application.  If this is the intended licensing basis, a thermal 
analysis must show that the fuel cladding temperature will remain above the 
DBTT for each cladding material, with a valid basis for the DBTT (i.e., 
experimental data, modeling).  The DBTT evaluation should state the bounding 
hydrogen concentration and maximum hoop stresses expected during loading, 
drying, and transport conditions.  The applicant must also explain how it will 
prevent embrittlement and potential retrievability issues for rod sections at 
temperatures below the DBTT (e.g., these sections do not reach a temperature 
where significant hydride reorientation occurs). 

b. “The difference between vacuum drying condition and the cask in the transport 
conditions (backfilled with helium) conditions will typically be less than 30°C.  
Hydrides will not re-precipitate because of the phenomenon associated with 
hysteresis between dissolution and precipitation.”   
However, the application does not provide a thermal analysis to justify that 
repeated heatup/cooldown of the fuel assemblies during transport (up to one 
year) will be limited to less than 30°C or even 65°C, the difference between the 
solvus and precipitation curve for each cycle. 

 
The information is needed to ensure compliance with 10 CFR 71.43(f), 71.51, and 71.55. 

 
RSI-5 Provide procedures to verify the high burnup spent fuel assemblies are not substantially 

altered when they are received (after transport). 
 

The design basis of the proposed amendment assumes undamaged fuel at shipment 
and reception.  The application does not describe procedures to verify that damage of 
the cladding did not occur during transport. 

 
The information is needed to ensure compliance with 10 CFR 71.43(f), 71.51, and 71.55. 
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B. OBSERVATIONS (OBS) 
 
Containment 
 
OBS-1 Provide justification for the statements in Section 4.7.2 of the application in reference to 

the West Valley Demonstration Project HLW contents, “The contents will not produce 
any further gas within the canister.  Additionally, any gas produced would be trapped 
within the borosilicate glass.” 

 
The application does not provide justification, based on the temperatures that will be 
seen during normal and accident conditions, that the contents will not produce any 
further gas within the canister or that any gas produced would be trapped within the 
borosilicate glass. 

 
This information is required by staff to determine compliance with the requirements of 10 
CFR 71.71(c)(1) and 71.73(c)(4). 

 
Materials, Structural, and Thermal 
 
OBS-2 Clarify if the 120 microns (µm) bounding oxide layer assumed in the accident scenarios 

includes any hydride layer present in the cladding prior to shipment. 
 

As discussed in Section 2.13.6.15 of the application, the increased oxidation in HBU fuel 
results in higher hydrogen absorption by the cladding.  The analysis for hypothetical 
accident conditions only takes into account the oxide thickness, not the hydride 
thickness which will reduce the assumed alloy thickness used for the structural model.  A 
reduction in clad thickness will lower both the fuel rod flexural rigidity and cross-sectional 
area used in the analysis, which, in turn, may reduce the calculated safety factor. 

 
The information is needed to ensure compliance with 10 CFR 71.51 and 71.55. 

 
OBS-3 Justify the use of different temperatures for determining the fuel clad yield strengths 

used in the finite element analysis of the fuel rod structural performance for the cask 
end- and side- drop accidents. 

 
The clad yield strength of the bounding M5 cladding (i.e., 63.5 kilopounds per square 
inch) for the end-drop evaluation corresponds to 310 degrees Celsius (°C).  The yield 
strength for the side-drop corresponds to 337°C.  There is no explanation of why the 
same temperature of 337°C, per Table 3.8-4, “Maximum Component Temperatures – 
Normal Transport Conditions, Maximum Decay Heat, Maximum Ambient Temperature, 
among Three Configurations – the STC-HBU,” is not considered for determining the 
yield strengths. 

 
The information is needed to ensure compliance with 10 CFR 71.51 and 71.55. 
 

Quality Assurance 
 

OBS-4 Provide information regarding the version of the quality assurance program used for 
Revision 13A of the NAC-STC.  
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The staff noted that the application does not identify the quality assurance program and 
corresponding revision number used to ensure that the proposed designs under 
Revision 13A have been adequately developed and controlled under an approved 
quality assurance program.  Provide information similar to Section 1.3 of NAC-STC, 
Revision 17, (which has been used to develop Revision 18) or to be used in the NRC 
review of the submitted revision (i.e., 13A). 
 
The information is needed to ensure compliance with 10 CFR 71.101(c)(2) and (f), and 
71.105. 
 

 


