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Department of Energy 
Idaho Operations Office 
1955 Fremont Avenue 
Idaho Falls, ID 83415 

May 21, 2019 

Attn: Document Control Desk 
Director, Division of Spent Fuel Management 
Office of Nuclear Material Safety and Safeguards 
U.S. Nuclear Regulatory Commission 
Washington, DC 20555-0001 

SUBJECT: Submittal of Reponses to Additional Nuclear Regulatory Commission Questions 
Pertaining to the Technical Review of the Three Mile Island Unit 2 Independent 
Spent Fuel Storage Installation License Renewal Application, Docket 72-0020 
(CLN191270) 

REFERENCES: 1) Letter: DOE-ID to NRC (EM-NRC-17-007), Subject: Submittal of 
Application for Renewal of TMI-2 ISFSI License SNM-2508, dated · 
March 6, 2017 

1J Letter: DOE-ID to NRC (CLN190779), Subject: DOE-ID Submittal of 
Responses to NRC Request for Clarification of Response to Request for 
Additional Information for the Technical Review of the Three Mile Island 

, Unit 2 Independent Spent Fuel Storage Installation License Renewal 
Application, Docket 72-0020 

'3) Letter: NRC to DOE-ID, Subject: Request For Additional Clarification of 
the Application for Renewal of the Three Mile Island Unit 2 Independent 
Spent Fuel Storage Installation License No. SNM-2508 (CAC/EPID Nos. 
001028/L-2017-RNW-0019 and 000993/L .. 2017-LNE-0007), dated 
May 13, 2019 

Dear Sir or Madam: 

On March 6, 2017, the DepartmentofEnergy, Idaho Operations Office (DOE-ID) submitted a 
license renewal application (LRA) requesting a 20-year renewal of Three Mile Island Unit 2 
(TMI-2) Independent Spent Fuel Storage Installation (ISFSI) specific license SNM-2508 
(Reference 1) (ADAMS Accession Nos. MLl 7089A501 and MLl 7075A199 through 
MLl 7075A201). The Nuclear Regulatory Commission (NRC) acknowledged acceptance of the 
LRA on May 5, 2017 (ADAMS Accession No. MLl 7125A284). 

On April 16, 2019 DOE-ID discussed with the NRC additional questions and clarifications 
pertaining to the Reference 2 response that the staff requires to complete its Safety Evaluation 
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Report on the LRA. That conversation and the additional questions are documented in the 
NRC's Conversation Record dated April 22, 2019 (ADAMS Accession No. ML19112A158) and 
the Reference 3 letter (ADAMS Accession No. ML19134A042), respectively. Enclosure 1 to 
this letter contains the NRC questions and provides the DOE-ID responses. Also enclosed with 
this submittal is Revision 3 of the LRA (Enclosure 2), which reflects the changes required as a 
result of the responses and a small number of editorial corrections. 

In addition, we have also taken the opportunityto revise proposed License Condition 18 in LRA 
Appendix D to comport with the discussion held on April 16, 2019 and documented in the 
associated Conversation Record. 

Should you have questions or require additional information, please contact me at 
(208) 526-4993, or Steve Ahrendts at (208) 526-8888. 

Sincerely, 

~~ 
Steven W ahnschaffe 
License Manager 

Enclosures: 1) Responses to Additional NRC Requests for Clarification on TMI-2 ISFSI LRA 
2) TMI-2 ISFSI License Renewal Application, Revision 3 

cc: Kristina Banovac, NRC (w/ electronic enclosures) 
Bernard White, NRC (w/ electronic enclosures) 
Meraj Rahimi, NRC (w/ electronic enclosures) 
Nicholas DiNunzio, DOE HQ (w/ electronic enclosures) 
Greg Sosson, DOE HQ (w/ electronic enclosures) 
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NRC RAI 2-2, 3-4, and 3-6 Additional Follow-up Question 

Provide additional information to justify scoping the dry shielded canister (DSC) basket and 
DSC purge port block out of the renewal review. Alternatively, revise the renewal application to 
scope the basket, and purge port block into the renewal review and perform an appropriate aging 

. management review for those components. 

The licensee proposed to scope out of the renewal review the DSC's purge port block and the 
DSC's basket, since it did not identify that these components met any of the criteria in Section 
2.4.2 ofNUREG-1927 for scoping into the renewal review. In response to the staffs questions, 
the licensee performed a supplemental shielding analysis to justify its scoping out of these 
components. However, the staff found that the supplemental analysis was not adequate to justify 
the licensee's scoping determination because it did not demonstrate that the design basis for the 
ISI:SI would be maintained when these components and their functions were neglected, -
including with respect to the following items: 

1. The supplemental shielding analysis focused only on the dose rates at the surfaces of the 
HEP A filter housings on the DSC ports and compliance with the technical specification limit 
for that location. The design basis in terms of shielding and radiation protection also 
includes dose rates at the horizontal storage module (HSM) rear access door and the effects 
of dose rate changes on the occupational and public dose assessments in the UFSAR. 

2. In evaluating to support the assumption that the vent port dose rates bound the purge port 
dose rates, the analysis does not address reasonable worst case configurations and impacts 

/ due to neglect of the purge port block. For example, the analysis does not include a debris 
canister placed nearly centered directly beneath the purge port. Also, the licensee appears to 
disregard a significantly higher dose rate configuration included in the analysis, without 
justification. 

3. The referenced analysis to show the HSM rear access door dose rates do not exceed the 
technical specification limit is not consistent with the configurations evaluated in the 
supplemental analysis for the vent and purge port surface dose rates with the basket and 
purge port block neglected. The referenced analysis smears the fuel debris contents 
throughout the DSC cavity, which is more consistent for crediting the positioning of the 
contents by the basket and does not account for the vent and purge port configurations. 
Given the significantly higher dose rates at the vents' filter housings calculated in the 
supplemental analysis (compared to the design-basis analysis), it is not clear that an 
appropriate analysis of HSM rear access door dose rates, which accounts for the 
configurations neglecting the positional function of the basket and the functions of the purge 
port block, would be below the technical specification limit. 

4. The impacts of the dose rate increases in the supplemental analysis on the occupational doses 
were not adequately considered. For example, impacts on the evaluation in Section 7.4.1 of 
the UFSAR were not evaluated. Additionally, for analyses that were provided in the RAI 
responses, comparisons of doses for actions involving a single DSC were compared against 
regulatory limits. However, these actions are likely to be performed on multiple DSCs 
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within a given year. Thus, evaluations of doses for actions performed on a reasonable 
number of DSCs expected over a given year should be compared against the regulatory limits 
since those limits are annual limits. 

5. It is not clear that other dose rates calculated in the UFSAR that would be affected by the 
neglect of these components have been considered and evaluated for the renewal. 

In addition, given the significant increases in the dose rates calculated in the supplemental 
analysis versus those for the design basis analysis, the staff finds that, even if technical 
specification limits are not exceeded, the design basis in the UFSAR appears to be significantly 
exceeded or changed when the basket and purge port block are neglected. The supplemental 
analysis did not account for the decay of the source term over the initial license period of 20 
years. However, based on staff calculations, the decrease in the design basis source term due to 
the 20 years decay is not sufficient to compensate for the neglect of the basket and the purge port 
and the Licon in the debris fuel canisters, the effects of which were included in the analysis for 
the basket and purge port. Per those calculations, the source term only decreases by about 40% 
across much of the spectrum, particularly that portion of the spectrum that contributes most to 
dose rates, though some parts of the spectrum decrease by about 60%. This is enough to 
compensate for the effects of the Licon alone, but not for the effects of neglecting the basket and 
the purge port block. The staff notes that ideally, a demonstration that the design basis is 
maintained would be done by showing the design basis dose rates in the UFSAR that would be 
affected by the neglect of components and their functions are not exceeded. 

Thus, the licensee should revise its renewal application to provide an analysis that demonstrates 
that the design basis is maintained when accounting for the effects of neglecti11g the basket and 
purge port block in conjunct10n with neglecting the Licon. The analysis should address the 
issues described above. Alternatively, the licensee could scope in the basket and purge port 
block and perform an appropriate aging management review for those components. Since the 
materials and environment for them are the same as for the vent port shield block, which the 
licensee did scope in, the staff expects that the aging management review results and aging 
management activities for the vent port shield block will apply to the basket and purge port 
block. · 

This information is needed to determine compliance with 10 CFR 72.24(e), 72.122(h)(5), and 
72.42(a). 

DOE-ID Response 

DOE-ID has revised the license renewal application (LRA) to change the scoping determination 
for the DSC basket and purge port block to "in-scope" for renewal and has performed an 
appropriate aging management review for the affected items. These two components are 
comprised of Items 1 through 6 on DSC Drawing 219-02-1000 and Item 4 on Drawing 219-02-
1003. As discussed in the April 16, 2019 telephone conversation, these changes to the scoping 
evaluation affect the scoping and aging management review (AMR) sections of the LRA but do 
not affect the proposed aging management program (AMP) previously proposed for the DSC. 
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The appropriate changes have been made to the following LRA information in Revision 3 to the 
document to reflect the change in scoping determination for these components: 

• Section 2.3 .2.1 
• Tables 2-3 and 2-4 
• Tables 3-4 and 3-5 
• Sections 3.4.1 through 3.4.4 
• Section 3.8 
• SectionAl.1 
• Section Al .3 

All changes to the LRA are indicated with revision bars in the right margin. DOE-ID has also 
made three editorial corrections to the LRA, as follows: In LRA Section 3. 72.1 the number '1' 
was added to the end of the cited work order. In the last line ofLRA Section Al.4, the cross
reference language was clarified. Lastly, LRA Table 2-3 was updated for Item 5 on Drawing 
219-02-1002. This item has always been in scope for renewal but the table inadvertently did not 
indicate which intended function was applicable. The table has been revised to indicate "Yes" 
for the confinement function for this item. 

As discussed in the cover letter, LRA Section D.2.2 has also been revised to reflect our desired 
language for proposed License Condition 18 that was discussed in the April 16, 2019 conference 
call. Please also note that no changes to the proposed revisions to TMI-2 ISFSI FSAR 
information in LRA Appendix C were required because 'the proposed FSAR tables in that 
appendix simply refer to the associated LRA tables, some of which were revised with this 
submittal. The latest versions of the LRA tables in the body of LRA Revision 3 that are referred 
to in LRA Appendix C will be incorporated into the TMI-2 ISFSI FSAR. 

NRC RAI 3-9 Additional Follow-up 

Provide the following with respect to the debris canister drying process for ensuring that residual 
water in the debris canisters does not exceed the bound and unbound water limits in the UFSAR, 
which are based on the water amounts evaluated in the criticality analyses. 

This information is needed to determine compliance with 10 CFR 72.42(a). 

DOE-ID Response 

Sub-questions and responses are provided individually below. 

NRC Sub-question a 

Confirmation of the staff's understanding of the criteria and process for ensuring the residual 
water in the debris canisters is below the UFSAR limits for bound and unbound water, 
specifically that: 
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The falling rate is used for ensuring unbound water is removed whereas a drying time is used, 
after reaching a first plateau in the falling rate, for ensuring bound water is adequately removed. 
Reaching the first, or a, plateau in the falling rate indicates that nearly all unbound water is gone. 
The drying time after getting to that plateau ensures that the fuel debris temperature exceeds the 
170°F minimum for ensuring the bound water does not exceed the limit specified for bound 
water in the UFSAR analyses. It appears that the fuel temperature at the centerline reaches or 
exceeds that minimum temperature before the falling rate plateau is reached for the unbound 
water, hence only an hour of drying beyond the point at which that plateau is reached is needed. 

DOE-ID Response to Sub-question a 

The staff's understanding is correct for unbound water removal, using the falling rate drying 
acceptance criteria. However, see Response 'b' for clarification of the term "plateau," because 
the bulk of the unbound water has been removed by the time falling rate drying begins. For 
unbound water removal, complete removal is assessed by comparison to one of the three 
methods indicated in Section 7.4.2.2 ofEDF-1466 (LRA ReferenceJ.11.5). The three 
methods require attaining either an acceptable change in slope of the falling rate drying curve 
or a total decline in the falling rate of unbound water removal. 

The staff's understanding is also correct for the bound water removal acceptance criteria, 
except that the plateau marks the end of falling rate drying, not the start. From Figure 23 of 
EDF-1466, which represents the model in EDF-1469, the core debris fuel temperature reaches 
the 170°F minimum temperature requirement at less than nine hours of total drying time. 
However, this nine total hour marker is independent of the time it takes to reach the first 
plateau for complete unbound water removal. Rather, the core fuel debris temperature 
necessarily reaches the 1 70°F minimum temperature requirement, because the unbound water 
removal acceptance criterion ensures the core debris has been heated sufficiently to raise the 
core debris temperature, thus allowing for bound water removal. During falling rate drying to 
remove any residual unbound water, leaving only bound water, the heat added to the debris 
will continue to raise its temperature, thus removing increasing amounts of the bound water 
content. Reaching the 170°F minimum temperature shows an adequate amount of bound 
water has been removed, supporting a maximum of2.13 liters of bound water remaining in the 
canister. 

NRC Sub-question b 

Confirmation that ensuring the plateau in the falling rate is reached also ensures that all free 
water in the debris canister, including in parts of the debris canister where fuel debris is not 
located (e.g., in areas around the hydrogen recombiners), is removed from the canister. 

DOE-ID Response to Sub-question b 

The staff's understanding is correct. The term "plateau" as used in EDF-1466 marks the end 
of falling rate drying, indicating the furnace isolation pressure remains constant as total 
furnace drying time increases. The removal of unbound water is dependent on meeting one of 
the three methods indicated in Section 7.4.2.2 ofEDF-1466 (see Response 'a') for falling rate 
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drying acceptance criteria, which effectively represents reaching the first plateau. However, 
the plateau itself may not be evident, especially for intact or near-intact fuel assemblies; hence 
the second method in Section 7.4.2.2 may be used. This is evident in Figure 25 ofEDF-1466 
for HVDC-010. 

NRC Sub-question c 

Clarification as to why the falling rate would have two plateaus and whether the second plateau 
indicates that essentially all bound water is removed and occurs at debris temperatures that 
significantly exceed the l 70°F minimum. , 

' 
DOE-ID Response to Sub-question c 

The staff's understanding is correct. The second falling rate curve is explained by the final 
removal of remaining bound water and the second plateau represents essentially no remaining 
bound water. 

NRC Sub-question d 

Confirmation that the operations steps in TPR-1190 Rev. 15 were followed for all debris canister 
drying op~rations for both furnaces, even though the TPR for the second furnace is a separate 
document. 

DOE-ID Response to Sub-question d 

The staffs understanding is correct. While the specific language and step numbers may have 
varied in other revisions ofTPR-1190 and TPR-6596, the drying operations described in the 
responses above for unbound and bound water removal were followed for all TMI-2 Canister 
drying operations, regardless of specific drying procedure or revision used. 

NRC Sub-question e 

Clarification as to how operations for which some steps were marked as 'NIA' and therefore not 
performed still meet the conditions used in the analyses to show the maximum residual water 
(bound and unbound) will not·exceed the UFSAR limits. 

! 

DOE-ID Response to Sub-question e 

Particular steps (e.g., TMI-2 Canister Loading or Unloading operations) may not be applicable 
to a given drying campaign or are covered in ancillary procedures or other working copies of 
the drying procedures, and thus would have the Not Applicable (i.e., "NI A") sign-off for those 
steps. For example, step 3.1.5 in Revision 15 ofTPR-1190 is specifically for TMI-2 Filter or 
Knockout Canisters. If only TMI-2 Fuel Canisters were being dried, this step would not 
apply. In addition, steps not required for each separate canister may be marked "NIA" if 
already performed during a previous canister loading for that drying cycle In addition, some 
steps may have been previously performed in other procedpres or in other working copies of 
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the drying procedures, and are therefore not a:J?,plicable to that particular sign/off copy. 

If steps are marked as "N/ A," these steps are either unrelated to compliance or do not factor into 
compliance with any of the dryness acceptance criteria. The criticality analyses prescribe 
bounding FSAR water volumetric limits that were used in driving the dryness acceptance criteria 
specified in EDF-1466. These dryness acceptance criteria were implemented via the drying 
procedural steps for each drying campaign. It follows that as long as the procedural dryness 
acceptance criteria are met, the FSAR water volumetric limits would not be exceeded. 

NRC Sub-question f 

Confirmation of the location in the fuel debris in the debris canisters of the coolest debris 
temperature (axial and radial) and that the minimum temperature at that location exceeded the 
170°F minimum. The references discuss a centerline temperature; however, it is not clear this is 
the centerline of each debris canister. Also, with four canisters dried at the same time in a ' 
furnace, it is not clear the debris canister centerline would be the point of the coolest debris 
temperature. 

DOE-ID Response to Sub-question f 

' 
The centerline of the TMI-2 Canister is the coolest spot radially during drying. In terms of 
axial heat distribution, as discussed in the EDF-1469 summary, the top head of the furnace 
was water cooled. Thus, the top end of the TMI-2 Canister was conservatively considered to 
be cooler than lower elevations within the furnace. This factor could not be modeled directly 
in the two-dimensional ABAQUS model. Therefore, this was accounted for in the model by 
reasonably matching heater output power with actual drying data. Because 50 kilowatts 
represented the actual full heater output, a match was attained by modeling only 70% of this 
heat output for drying campaign HVDC-005 and 50% for HVDC-009. In any case, the 
dryness acceptance criteria discussed in Response 'a' above ensure that the minimum core fuel 
debris temperatures at any TMI-2 Canister location would exceed the 170°F minimum 
threshold. 

NRC Sub-question g 

Confirmation that the debris temperatures reached at least the 170°F minimum in drying run -
010. 

DOE-ID Response to Sub-question g 

In drying run -010, the canister was heated long enough to remove the bound water. See 
Figure 25 in EDF-1466, where the second plateau is reached after about 12 hours of heating. 
Again, the dryness acceptance criteria discussed in Response 'a' above ensure that the 
minimum core fuel debris temperatures at any TMI-2 Canister location would exceed the 
170°F minimum threshold. ' 




