
      July 5, 2013  
 

 
 
 
Dr. Stefan Anton 
Acting Licensing Manager 
Holtec International 
Holtec Center 
555 Lincoln Drive West 
Marlton, NJ 08053 
 
SUBJECT: SECOND REQUEST FOR ADDITIONAL INFORMATION FOR THE HOLTEC 

INTERNATIONAL HI-STORM UMAX CANISTER STORAGE SYSTEM 
CERTIFCATE OF COMPLIANCE NO. 1040 - (TAC NO. L24664) 

 
Dear Dr. Anton:  
 
By letter dated June 29, 2012, as supplemented July 16, November 20, 2012, and January 30, 
April 2, and April 19, 2013, Holtec International (Holtec) submitted an application to the U.S. 
Nuclear Regulatory Commission for the HI-STORM UMAX Canister Storage System, Certificate 
of Compliance (CoC) No. 1040.  The proposed application intends to provide an underground 
storage option compatible with the Holtec HI-STORM Flood/Wind System.   
 
The NRC staff has reviewed your application and has determined that additional information  is 
required to complete its detailed technical review.  The RAIs are provided in the enclosure to 
this letter.   We request that you provide the information by August 2, 2013.  Please inform us in 
writing at your earliest convenience, but no later than July 19, 2013, if you are not able to 
provide the information by the requested date.  You should also include a new proposed 
submittal date and the reasons for the delay to assist us in re-scheduling your review.   
 
Please reference Docket No. 72-1040 and TAC No. L24664 in future correspondence related to 
this licensing action.  If you have any questions, please contact me at (301) 287-9250. 
 

Sincerely, 
 

 
 /RA/ 
 
John Goshen, P.E., Project Manager 
Licensing Branch  
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety 
  and Safeguards 

 
Docket No.:  72-1040 
 
TAC No.:  L24664 
 
Enclosure:  As stated



 

Enclosure 

HOLTEC INTERNATIONAL 
 

DOCKET NO. 72-1040 
 

SECOND REQUEST FOR ADDITIONAL INFORMATIONRELATED TO THE  
HI-STORM UMAX CANISTER STORAGE SYSTEM APPLICATION 

 
By letter dated June 29, 2012, as supplemented July 16, November 20, 2012, and January 30, 
April 2, and April 19, 2013, Holtec International (Holtec) submitted an application to the U.S. 
Nuclear Regulatory Commission (NRC) for the HI-STORM UMAX Canister Storage System, 
Certificate of Compliance (CoC) No. 1040.  The NRC staff (staff) has reviewed your application 
and has determined that a request for additional information (RAI) is required to complete its 
detailed technical review.     
 
Chapter 2 Principal Design Criteria 
 
2-1 Clarify if the assumed axial variation in the heat generation rate of the design basis fuel 

assembly bounds other axial distributions in terms of the maximum predicted peak 
cladding temperature during vacuum drying. 

 
 Response 2-1 of first request for additional information (RAI-1) states that the physics of 

the heat transfer process in a thermosiphon enabled MPC suggests that the flattened 
power profile would produce a limiting or near limiting peak cladding temperature out of 
the infinite number of center-biased distributions that may obtain in practice.  However, 
during vacuum drying the peak cladding temperature will be located at or towards the 
center of the active fuel length, depending on the assumed power profile which may 
result in higher temperatures. 

 
 This information is needed to evaluate compliance with Title 10, Code of Federal 

Regulations (10 CFR) 72.236(f) 
 
2-2 Justify by analysis that the direction of wind does not affect the aerodynamics and 

thermal performance of the HI-STORM UMAX system. 
 
 The safety analysis report (SAR) pages 1-15 states that the air passages in the closure 

lid are configured in such a manner that the aerodynamics in the system is not affected 
by the change in the horizontal direction of the wind.  However, no analysis is provided 
to justify this statement.  Additional analysis with varying wind direction should be 
provided. 

 
 This information is needed to evaluate compliance with 10 CFR 72.236(f) 
 
2-3 Justify the Metamic-HT and Aluminum emissivity values used in the thermal evaluation 

of the HI-STORM UMAX system. 
 
 SAR Table 4.2.4 provides the material surface emissivity data.  It is stated in the table 

that Metamic-HT and Aluminum are treated with a process that would result in very high 
values.  Provide evidence that these values have been experimentally measured.  The 
values used in the thermal evaluation directly impact the predicted peak cladding 
temperatures and use of overestimated values may result in underpredicted cladding 
temperatures. 
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 This information is needed to evaluate compliance with 10 CFR 72.236(f). 
 
Chapter 4 Thermal Evaluation 
 
4-1 Clarify why wind is not treated as a normal environmental variable to perform the thermal 

evaluation during normal storage. 
 

Response 4-2 of RAI-1 states that to qualify the effect of wind as a contributor to the 
normal condition of storage, the wind vector must remain constant for one whole year.  It 
also states that the issue is generic so that its resolution should be sought in a general 
forum since it affects many dry storage dockets.  The staff disagrees with these 
statements.  The system will undergo a quasi steady state in a matter of days, not an 
entire year and wind remains at constant average values for many days for the system 
to experience this condition.  Also, wind only affects underground systems per a study 
conducted by the staff on several of the certified designs.  During the review of the HI-
STORM 100U design, the staff determined that since low speed wind has a direct impact 
on the calculated peak cladding temperature, staff’s position was to treat wind as a 
normal environmental variable (along with ambient temperature, pressure, or insolation). 
Therefore, Holtec should add wind as an environmental variable which affects the 
thermal performance of the HI-STORM UMAX system for normal conditions of storage. 

 
This information is needed to evaluate compliance with 10 CFR 72.236(f). 

 
4-2 Clarify if in order to obtain the thermally limiting MPC, the wind analysis performed for 

the one by eight array model also considered the effect of other casks in the mass flow 
rate at the inlet and outlet vents. 

 
 SAR pages 4-36 states that to properly evaluate the effect of wind on pre-heating the 

inlet air of HI-STORM UMAX modules located inside an ISFSI array, a one by eight 
array model is constructed.  However, the analysis only considered the effect of 
increasing the air inlet temperature.  The effect of wind and other neighboring casks 
should also be obtained to determine if the mass flow rate is affected as compared to the 
casks exposed directly to wind.  The applicant should compare the predicted mass flow 
rate of the different casks in the array with the case for quiescent conditions (for the 
range of wind speeds considered in the analysis) to obtain the limiting case.  The effect 
of reduced mass flow rate and mixing effect should be used to obtain the maximum peak 
cladding temperature. 

 
This information is needed to evaluate compliance with 10 CFR 72.236(f). 

 
4-3 Perform additional analysis to show that lower cladding temperatures are obtained for 

wind speeds in the range of 10 to 20 miles per hour (mph).  Use smaller increments in 
the range of 7 to 10 mph to verify that the bounding case is obtained.  

 
 The wind evaluation provided in Holtec Report HI-2114807 only considered a range 

between 0 to 10 mph.  Also the report shows a temperature difference of only one 
degree Celsius between 7 and 10 mph.  These results show the bounding case may be 
in this range and may result in a higher cladding temperature. 

 
This information is needed to evaluate compliance with 10 CFR 72.236(f). 
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4-4 Justify the assumption of turbulent flow for the water jacket and air gap between the 

MPC and the transfer cask. 
 

The staff’s review of analysis files for transfer configuration shows the applicant 
assumes turbulent flow in these regions.  Adequate justification should be provided in 
order to model these regions with turbulent flow (for example, since these are 
enclosures with buoyancy driven flow, Reynolds and Raleigh numbers should be 
obtained) in order to determine an adequate flow regime. 

 
This information is needed to evaluate compliance with 10 CFR 72.236(f). 

 
4-5 Justify the adequacy of the analytical methods used to perform the HI-STORM UMAX 

thermal evaluation by validating the methods using data from similar geometry, heat 
transfer characteristics, and operating conditions. 

 
 Due to the uniqueness of the design in terms of heat transfer characteristics and type of 

flow pattern, the applicant needs to validate the analytical tools used in this design.  The 
validation should use high fidelity data (temperature, mass flow rate, etc.) from an 
experiment that resembles the HI-STORM UMAX design. 

 
This information is needed to evaluate compliance with 10 CFR 72.236(f). 
 

Chapter 6 Criticality Evaluation 
 
6-1 In the NRC’s correspondence to Holtec dated October 31, 2012, the staff requested an 

evaluation to justify Holtec’s conclusions in the FSAR, Section 2.0.5 that “The MPCs 
provide criticality control for all design basis normal, off-normal and postulated accident 
conditions.” 

 
In your response you indicate that the two unlikely conditions that must occur before a 
criticality would be possible in the HI-STORM UMAX are flooding of the Cavity Enclosure 
Container (CEC) and a significant breech of the Multi-Purpose Canister, which in 
conjunction would allow fresh (unborated) water to enter into the PWR version of the 
MPC.  Your response outlines several qualitative arguments on why each event is 
considered unlikely.  Your assertion with respect to flooding of the CEC to be unlikely is 
qualitative and does not even address the potential of site flooding.  A recent flooding 
event at Ft. Calhoun demonstrates that flooding of CEC may not be unlikely.   
Due to the underground configuration of the HI-STORM UMAX, the accumulation of 
water in the CEC is of particular concern to the staff.  Since this system may be 
deployed at any location, the staff finds that the presence of water in the CEC through 
either a flood or torrential rain cannot be considered an unlikely event based on a 
qualitative argument.   
 
In addition, the staff is unclear concerning Holtec’s statement that additional in-service 
inspection requirements would not be required if the applicable degradation actuating 
mechanisms do not exist.  Please clarify this.  
  
This information is needed to evaluate compliance with 10 CFR 72.124(a) and 
72.236(c). 
  



 

  

Dr. Stefan Anton     July 5, 2013 
Acting Licensing Manager 
Holtec International 
Holtec Center 
555 Lincoln Drive West 
Marlton, NJ 08053 
 
SUBJECT: SECOND REQUEST FOR ADDITIONAL INFORMATION FOR THE HOLTEC 

INTERNATIONAL HI-STORM UMAX CANISTER STORAGE SYSTEM CERTIFCATE OF 
COMPLIANCE NO. 1040 - (TAC NO. L24664) 

 
Dear Dr. Anton: 
 
By letter dated June 29, 2012, as supplemented July 16, November 20, 2012, and January 30, April 2, 
and April 19, 2013, Holtec International (Holtec) submitted an application to the U.S. Nuclear Regulatory 
Commission for the HI-STORM UMAX Canister Storage System, Certificate of Compliance (CoC) No. 
1040.  The proposed application intends to provide an underground storage option compatible with the 
Holtec HI-STORM Flood/Wind System.   
 
The NRC staff (staff) has reviewed your application and has determined that additional information is 
required to complete its detailed technical review.  The RAIs are provided in the enclosure to this letter.   
We request that you provide the information by August 2, 2013.  Please inform us in writing at your 
earliest convenience, but no later than July 19, 2013, if you are not able to provide the information by the 
requested date.  You should also include a new proposed submittal date and the reasons for the delay to 
assist us in re-scheduling your review.   
 
Please reference Docket No. 72-1040 and TAC No. L24664 in future correspondence related to this 
licensing action.  If you have any questions, please contact me at (301) 287-9250. 
 

Sincerely, 
 

 
 /RA/ 
 
John Goshen, P.E., Project Manager 
Licensing Branch  
Division of Spent Fuel Storage and Transportation 
Office of Nuclear Material Safety 
  and Safeguards 

 
Docket No.:  72-1040 
 
TAC No.:  L24664 
 
Enclosure:  As stated 
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