
 
 
 
 

TRANSNUCLEAR INC. 
 

DOCKET NO. 72-1029 
 

REQUEST FOR ADDITIONAL INFORMATION 
 

RELATED TO AMENDMENT 2 TO THE  
 

STANDARDIZED ADVANCED NUHOMS® SYSTEM  
 
By application dated January 30, 2007, Transnuclear Inc. (TN) requested approval of an 
amendment to Certificate of Compliance (CoC) No. 1029.  This amendment proposes to revise 
the CoC and the Technical Specifications (TS) to clarify loading and storage operations and to 
make editorial corrections. 
 
This request for additional information (RAI) identifies additional information needed by the U.S. 
Nuclear Regulatory Commission (NRC) staff in connection with its review of the amendment.  
The requested information is listed by chapter number and title in the applicant’s safety analysis 
report.  NUREG -1536, “Standard Review Plan for Dry Cask Storage Systems,” was used by the 
staff in its review of the amendment application.  Additionally, requested information has been 
identified in the proposed amendment to the CoC and the TS. 
 
Each individual RAI section describes information needed by the staff to complete its review of 
the application and the Final Safety Analysis Report (FSAR) and to determine whether the 
applicant has demonstrated compliance with the regulatory requirements. 
 
Technical Specifications 
 
TS-1 Provide surface dose rate limits for the top of the transfer cask in the proposed Technical 

Specification (TS) 5.2.4, “Radiation Protection Program.” 
 
 In response to question TS-2 of the previous RAI, the applicant provided dose rate limits 

for the transfer cask side for both the 24PT1 and 24PT4 Dry Shielded Canisters (DSCs). 
However, dose rate limits should also be specified at the top surface of the transfer cask 
as they serve as an important check against mis-loading of the DSCs; assemblies in the 
DSC basket periphery locations will not shield assemblies in the interior from the 
confirmatory measurements for these surface limits.  Further, these limits also serve to 
ensure proper performance of the top areas of the cask system such that 10 CFR 
72.104(b) and (c) will be met per 10 CFR 72.236(d) for worker dose during operations 
with the transfer cask and for public and worker dose during storage.  (These objectives 
were further elaborated upon in question TS-2 of the previous RAI.)  Thus, limits on the 
transfer cask side alone are not sufficient.  Dose rate limits for the wet welding 
configuration at the location(s) of the maximum dose rates based upon the shielding 
analysis would fulfill these objectives.  For the 24PT1 DSC, this limit would be with the 
top shield plug and temporary shielding in place and a value of about 265 mrem/hr, 
accounting for uncertainty.  For the 24PT4 DSC, this limit would be with the top shield 
plug assembly and temporary shielding in place and a value of about 1800 mrem/hr.  
The TS should specify the location(s) of the measurement(s), which the applicant should 
demonstrate is/are the location(s) identified by the shielding analysis to have the highest 
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dose rates.  The measurement scheme may require multiple measurement locations to 
be adequate, depending upon where the maximum dose rates occur, as discussed in 
question TS-3 for dose rate measurements on the cask side. 

 
 This information is needed to ensure compliance with 10 CFR 72.104(b) and (c) and 

72.236(d). 
 
TS-2 Modify the Chapter 8 and Chapter A.8 operations descriptions so that the dose rate 

measurements for showing compliance with the TS limits are performed on a transfer 
cask that is in the same configuration as the analyzed configuration from which the 
respective dose rates were derived for the 24PT1 and 24PT4 DSCs (also see question 
TS-1). 

 
 In response to staff’s RAIs regarding transfer cask dose rate limits, the applicant 

modified the operations descriptions in Chapters 8 and A.8 of the SAR to include the 
measurements for demonstrating compliance with these limits.  However, the modified 
operations descriptions show the measurements are performed under conditions that 
differ from those for which the dose rate limits were derived.  Based on the currently 
proposed operations descriptions, the measurements are taken with the DSC completely 
filled with water, the DSC-cask annulus water level drained by 12 inches, with the option 
of using, or not using, temporary shielding.  The analysis assumes the DSC water is 
drained to a level that is 4 inches below the top shield plug, the DSC-cask annulus is 
filled, and the temporary shielding (3 inches of NS3 and 1 inch of stainless steel) is 
present.  Further, both the shielding analysis and the operations descriptions should be 
clarified to state whether or not the radial neutron shield is filled for the analysis and the 
measurement.  The measurements should be performed with the actual cask 
configuration matching the analyzed configuration serving as the basis for the dose rate 
limits; or, the applicant should justify, both qualitatively and quantitatively, how the 
differences in the actual configuration versus the analysis configuration do not impact 
the measurements in a non-conservative manner.  This question also applies to TS dose 
rate limits that are added in response to question TS-1 of this RAI. 

 
 This information is needed to ensure compliance with 10 CFR 72.236(d). 
 
TS-3 Modify proposed TS 5.2.4 to explicitly state that dose rate limits on the transfer cask 

(side dose rates) are confirmed with multiple measurements at the cask mid-height 
(centerline on the cask side). 

 
 In response to question TS-3 of the previous RAI, the applicant included a description in 

the proposed TS 5.2.4 of the measurements confirming compliance with the proposed 
TS dose rate limits for the transfer cask.  However, it is not clear that the proposed 
measurement scheme is adequate to verify compliance with the TS dose rate limits for 
the transfer cask.  The number of measurements should be sufficient to ensure that the 
purposes of the dose rate limits are achieved.  For example, during loading operations, 
areas around the entire radial surface may be accessible to workers.  Further, dose 
rates at one azimuthal location may not be indicative of dose rates at another azimuthal 
location (due to conditions such as differences in the assemblies loaded in different 
basket locations).  A measurement program that includes four measurements at the 
cask mid-height (between the basket spacer discs) taken 90° apart would serve to meet 
these objectives. 

 
 This information is needed to ensure compliance with 10 CFR 72.104(b) and (c) and 10 

CFR 72.236(d). 



- 3 - 

 
TS-4 Modify the proposed transfer cask side and Advanced Horizontal Storage Module 

(AHSM) birdscreen dose rate limits for the 24PT4 DSC to have values that more closely 
reflect the shielding analysis for this DSC, or justify how the currently proposed values 
are determined from the shielding analysis. 

 
 The applicant proposed dose rate limits for the side of a transfer cask and the birdscreen 

of an AHSM containing a loaded 24PT4 DSC in response to staff’s questions (see 
questions TS-2 and TS-4 of the previous RAI).   However, the proposed limits appear to 
be too high versus the dose rates determined for these locations in the shielding 
analysis, even when considering measurement/analysis uncertainties.  The staff’s 
evaluation of the shielding analysis dose rates, including an uncertainty of a few percent 
(based upon the reported uncertainties in the shielding analysis), indicates that the dose 
rate limit for the transfer cask side should be about 230 mrem/hr and the AHSM 
birdscreen dose rate limit should be about 50 mrem/hr.  The staff notes that a similar 
evaluation of the dose rate limits proposed for the 24PT1 DSC indicates the currently 
proposed dose rate limits for the 24PT1 DSC are appropriate.  Thus, it does not appear 
that the shielding analysis supports the currently proposed limits for the 24PT4 DSC.  
The staff notes that the currently proposed dose rate limit for the 24PT4 DSC in the 
transfer cask appears to be based upon the maximum dose rate.  If this is so, the TS 
measurement should be specified to be taken where this maximum dose rate occurs on 
the transfer cask (which is at the DSC cavity/active fuel mid-height, between the basket 
spacer discs, and not the transfer cask mid-height, a difference of several inches in 
position). 

 
 This information is needed to ensure compliance with 10 CFR 72.236(d). 
 
TS-5 Provide additional AHSM surface dose rate limits for the 24PT1 and 24PT4 DSCs. 
 
 AHSM surface dose rate limits serve as an immediate indication as to whether or not the 

regulatory limits of 10 CFR 72.104(a) and 10 CFR 20.1301(a) will be met.  The limits 
should be specified for appropriate AHSM surface locations and be based upon the 
shielding and radiation protection analyses. In its response to staff’s previous RAI 
questions (see question TS-4), the applicant proposed a limit only for the birdscreens.  
However, based upon the applicant’s shielding and radiation protection analyses, it is 
not clear that the birdscreen limit alone is adequate to fulfill the stated objective.  These 
analyses, particularly those in the radiation protection evaluation, use surface average 
dose rates for each surface of the AHSM and radiation spectra derived from an ANISN 
calculation for the AHSM roof, which are applied to each AHSM surface.  Surface dose 
rate limits should be specified for areas of the AHSM that contribute significantly to the 
doses evaluated against the 10 CFR 72.104 limits.  Consideration should be given to 
areas where defects would result in significant impacts to public and occupational doses.  
Furthermore, Chapters 9 and A.9 of the SAR indicate that TN relies upon measurements 
confirming compliance with TS dose rate limits to demonstrate the shielding 
effectiveness (i.e., integrity) of the as-built AHSM; thus, the TS should include limits for a 
sufficient number of AHSM locations to provide assurance of the module’s shielding 
integrity.  Therefore, additional dose rate limits should be specified for appropriate areas 
of the AHSM such as the front surface, the door at the DSC centerline, and the end 
shield wall exterior surface, surfaces for which limits have been proposed and accepted 
for other NUHOMS systems.  The locations of the confirmatory measurements for these 
limits should be provided in the TS and adequately justified, based upon the SAR 
analyses. 
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 This information is needed to ensure compliance with 10 CFR 20.1301(a) and 10 CFR 
72.104(a) and 72.236(d). 

 
TS-6 Remove the phrase “in the active fuel region of the assembly” from the definition of intact 

fuel assembly. 
 
 The quoted phrase was added as part of the response to question TS-8 of the previous 

RAI.  However, it is not clear why this additional text was included in the definition 
modification.  Furthermore, it introduces the need for further clarification to the definition 
to ensure the SAR analyses (such as criticality) will continue to be met.  In order for this 
phrase to be acceptable as part of the intact fuel assembly definition, TN must describe 
and show how the filler rod position is maintained in both normal and accident 
conditions.  The added text indicates filler rods that are not full length rods may replace 
the original rods; if so, these rods may be able to move vertically such that, under some 
conditions, it may be possible for the filler rod to not cover all of the active fuel length of 
the assembly.  The definition should also be modified to clarify the replacement rod is 
maintained in position under normal and accident conditions.  Otherwise, the quoted 
phrase should be removed from the definition. 

 
 This information is needed to ensure compliance with 10 CFR 72.236(a) and (c). 
 
TS-7 Modify the definition of either damaged fuel or intact fuel to preclude the possibility of 

loading as intact fuel an assembly whose structural integrity has been impaired such that 
geometric rearrangement of fuel or gross failure of the cladding is expected based upon 
engineering evaluations. 

 
 It is not clear from the present definitions of damaged and intact fuel that fuel assemblies 

with weakened structural integrity, such that geometric rearrangement of the fuel is a 
possibility, cannot be loaded as intact fuel.  The loading of these fuel assemblies as 
intact fuel is not supported by the current SAR analyses (e.g., criticali1ty, which has 
various limits for the number of damaged fuel assemblies/fuel debris that can be loaded 
and still meet the upper subcritical limit) and should be precluded by the definitions in the 
TS.  Staff identified this issue in question TS-14 of the previous RAI; however, the 
applicant’s response does not resolve the issue as it did not revise the definitions to 
preclude the condition of concern. 

 
This information is needed to ensure compliance with 10 CFR 72.236(a - d). 

 
Appendix A to the FSAR 
 
A-1 Verify that the procedure descriptions added to Sections A.8.1.1.3 (No. 23) and A.8.1.1.4 

(Nos. 4 and 5) are accurate for the 24PT4 DSC configuration. 
 

As part of its response to question TS-9 of the previous RAI, TN modified operations 
descriptions in Chapters 8 and A.8 related to DSC closure operations.  These 
modifications require the following corrections.  Procedure No. 23 of Section A.8.1.1.3 
and procedure Nos. 4 and 5 of Section A.8.1.1.4 reference an inner top cover plate.  
However, based on the technical drawings for the 24PT4 DSC (Drawing No. ANUH-01-
4001, Revision 3) and the remaining procedures in these sections of the SAR, the 
24PT4 DSC does not have an inner top cover plate.  So these steps should be modified 
to describe pressure testing and leak testing of the top shield plug assembly and not an 
inner top cover plate.  Staff also notes that procedure No. 23 of Section A.8.1.1.3 refers 
to a 24PTH DSC; this should be corrected as well. 
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This information is needed to ensure compliance with 10 CFR 72.122(a), 72.236(d) and 
72.236(l). 
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