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January 24, 2006
E-23180

Mr. Joe Sebrosky

Spent Fuel Project Office, NMSS

U. S. Nuclear Regulatory Commission
11555 Rockville Pike M/S 0-6-F-18
Rockville, MD 20852

Subject: Submittal of Formal Revision 4 of the NUHOMS® HD System Safety Analysis Report
(TAC NO. 1.23738).

References: 1. NRC Peer Review Comments dated 12/7/2005 on NUHOMS® HD System,
2. Telecon with the NRC Staff on 11/17/2005 Regarding Helium 1 eak Testing and
Pressure Testing of the NUHOMS® HD System.
3. TN Letter E-22577, Dated August 16, 2005,

Dear Mr. Sebrosky:

Transnuclear, Inc. (TN) herewith submits a formal Revision 4 of the subject SAR to address NRC
comments (Reference 1) and to implement staff guidance relating to helium leak testing and pressure
testing of the NUHOMS HD System (Reference 2). In addition, as noted in Reference 3, this submittal
also provides changed SAR pages resulting from incorporating TN’s response to RAI 2. Please note
that entire Chapters 8, 12 and 13 are included for replacement, including master table of contents. All
other changed pages are provided on a replacement page basis.

Finally, this submittal also implements minor corrections in the SAR. See attached table which lists
the replacement SAR pages along with a brief reason for each change. This update does not affect any
analysis as presented in the SAR.

Should you or your staff require additional information to support review of this application, please do
not hesitate to contact me at 510-744-6053 or Mr. Jayant Bondre at 410-910-6881.

Sincerely,

MC&.‘?{/‘
U. B. Chopra
Licensing Manager

Docket: 72-1030

Enclosures: L. TN Response to NRC Peer Review Comments on the NUHOMS® HD System.
2. Summary of Changes Implemented in Revision 4 of the NUHOMS® HD SAR.
3. Six Copies of Replacement Pages of Revision 4 of the NUHOMS® HD SAR.



Enclosure 1 to E-23180

TN Response to NRC Peer Review Comments on the
NUHOMS® HD System



NUHOMS HD Peer Review Comments
December 7, 2005

Table 1. - Issues for TN to Address/Correct

ltem # | Document Comment Status
1 Tech Specs f:::iz ?ei.t1v.vli)ttf1u:tlht£?:b?:sb Ir: \G‘a ;'?: Cshasrger::c;t Abbreviations for the fuel types have been revised in the Technical
. . Specifications (TS) Chapter 12 to eliminate inconsistencies. In
a) Westinghouse 17x17 OFA Assembly abbreviated addition, other SAR Chapters have also been revised to make them
WEO 17x17 in TS 2.1.b, WE 17x17 OFAin TS . t’ t P
Table 1, and WEOFA in TS Table 2, consistent.
b) Framatome 17x17 not abbreviated in section
2.1.b, Table 1 lists it a Framatome MK BW 17x17,
and Table 2 abbreviates it as 17x17 MK BW

2 Tech Specs Table 7 does not list the Framatome 17x17 fuel TS Table 12-7 has been revised to add Framatome 17x17 fuel
assembly assembly type. In addition, other SAR chapters have also been

revised to make them consistent.

3 Tech Specs 2.1.c does not explicitly mention the Framatome 17x17 | TS 12.2.1.c has been revised to add Framatome 17x17 fuel assembly
fuel assembly type type. In addition, other SAR chapters have also been revised to

make them consistent.

4 Tech Specs Clarification of TS 3.1.1. Procedure A, Band C Helium or Air conductivity is used depending upon if nitrogen or
provides different time limits for completing vacuum helium is used for blowdown. Air is not allowed for blowdown. Use of
drying. How were these time limits established (ie., air conductivity for nitrogen is acceptable because there is little
what gas does it assume is in the DSC - nitrogen, difference between air and nitrogen conductivities at expected
helium, or vacuum)? temperature. Also there is sufficient conservatism in the models as

documented in Chapter 4 of the SAR.

5 Tech Specs and SAR | TS 3.1.1 mentions stepped evacuation. Stepped TS 12.3.1.1 has been revised to delete “stepped” evacuation.

evacuation is not mentioned in the operating
procedures in Chapter 8 of the safety analysis report
(SAR). Section 8.1.1.3 step 16 discusses meeting this
TS but does not mention stepped evacuation




ltem # | Document Comment Status
6 Tech Specs and SAR | Clarification - What is the basis for the 20 psig limit Action Statement A.1 of LCO 12.3.1.1 has been revised to 15.0 psig,
found in LCO 3.1.1 action statement A.1? Chapter 8 of | which is the Design Pressure of the 32PTH DSC for Normal
the SAR appears to have different limits. For example | Conditions. SAR Section 8.1.1.3 steps 7 and 13 have been revised
section 8.1.1.3 steps 7 and 13 mention 60 psig maybe | to limit the blow down pressure to 15.0 psig. SAR Section 8.2.2, step
applied at the vent port to assist the water pump down | 14 has also been revised accordingly. In addition, SAR Chapters 3,
(sic). Section 8.1.1.3 step 15 mentions 15 psig as an 8 and 9 have been reviewed and revised to eliminate this
upper limit. Section 8.2.2 step 14 mentions 20 psig. inconsistency.
The analysis documented in SAR Chapter 3 was conservatively done
for a limiting pressure of 60 psig for the blow down operations and 30
psig for normal and off-normal conditions.
Typos . .
7 Tech Specs a) TS 4.5 states that “limits on the heat load of the TS 12.4.5 and 12.4.6.3 have been revised to fix the typo errors.
DSC's shall..” It should be DSCs
b) TS 4.6.3 parameter 5 should be insolation instead
of insulation
8 Tech Specs Why is tech specs 5.2.5.b not located in the section 3 TS 12.5.2.5 deals with HSM-H thermal performance monitoring
of the tech specs with a corresponding action program used to prevent conditions that could lead to exceeding the
statement? concrete and fuel cladding temperature. TS 12.5.2.5(b) is for daily
visual inspections of front wall and roof bird screen to detect blockage
that could lead to adverse effect on concrete or fuel cladding
temperature. Therefore it was included under TS 12.5.2.5.
9 SAR Chapter 8 Section 8.1.1.2 step 12 states “up to about 1300 Corrected SAR Section 8.1.1.2.
gallons.” Remove the word “about” from this sentence.
10 SAR Chapter 8 Section 8.1.1.3 step 1 states"fill the transfer cask liquid | SAR Section 8.1.1.1 has been revised to add a step 14b.
neutron shield if it was drained for weight reduction
during preceding operation.” There is no mention of
draining the neutron shield in section 8.1.1.2
11 SAR Chapter 8 Section 8.1.1.3 step 7 states “up to 60 psig of nitrogen | SAR Section 8.1.1.3 step 7 and Section 8.1.1.2 step 12 have been
or helium..” Should there be a similar pressure limit in | revised to reflect a blow down pressure of 15 psig. See response to
section 8.1.1.2 step 127 Also see comment 6. comment 6 above.
12 SAR Chapter 8 Section 8.1.1.3 step 29 mentions backfilling the transfer | SAR Section 8.1.1.3 step 29 has been revised as requested. TS

cask with helium to TS requirement. Should this be
more specific and mention the annulus and should
there be a step in the process to check for gross helium
leakage from the transfer cask annulus?

12.3.1.3 has been revised to either monitor the transfer cask annulus
pressure during transfer operation or demonstrate annulus pressure
stability for 30 minutes.




ltem #

Document

Comment

Status

13

SAR Chapter 8

Section 8.2.1 step 2 mention “ready the transfer cask.”
Does this step include filling the neutron shield? If so
should this step be more explicit?

SAR Section 8.2.1 step 2 has been revised to explicitly mention filling
the neutron shield as requested. '

14

SAR Chapter 8

Section 8.2.2 step 9 mentions “covers the annulus.”
Should this step mention sealing the annulus as in
Section 8.1.1.1 step 10.

SAR Section 8.2.2 step 9 has been revised as requested.

15

SAR Chapter 8

Typos

a) Introduction on page 8-1 mentions HSM-H-H,
should be HSM-H

b) Introduction on page 8-1 defines ALARA
incorrectly should be reasonably instead of
reasonable

c) 8.1 title includes HSM-H-H should be HSM-H

d) Step 7 and 13 of 8.1.1.3 mention “water pump”
should be “water pump down.”

e) Step 7 of 8.1.1.3 mentions “(N.B. step 14 below)”
Define N.B.

e) step 9 of 8.1.1.3 last sentence mentions “aiso
requires” should be “also required.”

f)  Table 8-1 under other equipment and instruments
in the lift yoke and lifting eyes rows mentions
NUREG-0612 2 should this be NUREG-0612 rev 2
in these rows?

SAR Chapter 8 has been revised to address the listed typo errors.

16

SAR Chapter 3

Proposed SAR revision 4 page 3.9.8-19 at the top
states that “the highest computed stress intensity
factor, K, of 18.3 ksiin'?...” The value should be 24.2
consistent with the change that was made to the table
on the previous page.

SAR Section 3.9.8, page 3.9.8-19 has been revised.

17

TS

NFAH is used as an abbreviation but is not defined in
the Tech Specs.

TS 12.2.1 b. has been revised as requested.




ltem # | Document Comment Status

18 TS LCO 3.1.1 procedure B (water in the TC cavity/annulus | Procedure A assumes that provisions will be made to keep the
is drained when it exceeds 180F) indicates for a heat temperature of water in TC cavity/annulus below 180°F. Using
load of less than or equal to 16.0 kW there is no time maximum annulus water temperature of 180°F, thermal analysis in
limit. Procedure A (water in the TC cavity/annulus Chapter 4 shows that there is no time limit for heat loads less than
remains below 180F) indicates that there is no limit for | 23.2 kW. In Procedure B, there are no provisions made to keep the
heat loads less than 23.2kW. Please explain the basis | water temperature below 180°F but it is assumed that water in the
for the kW limits because it seems procedure A annulus is drained after it reaches 180°F and air is assumed in the
indicates that the water in the annulus won't hit 180F annulus which is thermally less efficient. Therefore, it takes only
for heat loads less than 23.2 kW. 16 kW for no time limit as compared to 23.2 kW for Procedure A.

19 TS LCO 3.1.2 provides a helium backfill pressure of 2.5 +/- | The lowest maximum internal pressure calculated in the DSC during
1 psig after completion of vacuum drying. The caskis | storage conditions is 4.8 psig. This will be reduced as the decay heat
hot at this time and will most likely be cooler once its in | goes down during the storage period. The temperature inside the
the HSM or because decay heat goes down. As the DSC will always be higher than ambient due to the decay heat from
cask cools the pressure in the DSC will go down and the assemblies. Even though the decay heat goes down during the
may result in pressure less than atmospheric. Why is storage period, it will not approach zero during the storage period.
this OK? Therefore, the pressure inside the DSC will always be higher than

ambient during the storage period.

20 TS and SAR chapter | LCO 3.1.3 has a TS for transfer cask helium during TS 12.3.1.3 has been revised to include Unloading operations. SAR

8 loading operations. Why isn’t there a tech spec for Section 8.2.1 has also been revised accordingly.
helium during unloading operations. If a cask needs to
be returned or recovered from the HSM early in its
operation helium may need to be provided in the
transfer cask in order to remain in an analyzed
conditions. Also Chapter 8 of the SAR does not
discuss transfer cask helium backfill pressure in the
DSC retrieval section (Section 8.2.1).

21 TS LCO 3.1.3 Condition B 18 hour completion time seems | The 12 hours used in the calculation is for the start (initiation) of
to exceed 12 hour thermal calculation that was helium backfili in the annulus. Nine (9) hours are conservatively used
performed. Why is this OK? in the LCO 12.3.1.3 (A) for this step. It takes very small amounts of

helium in the annulus to provide a helium medium for conduction.
The 18 hour time limit for LCO 12.3.1.3 (B) is a reasonable amount of
time to verify stability of helium pressure which is applicable after
LCO 12.3.1.3 (A) where initiation of helium in the annulus is required.
22 TS LCO 3.1.3 The note under the condition column “Not Agree that the Note in TS 12.3.1.3 is applicable to Condition B and

applicable until SR 3.1.3 is performed” appears to only
apply to condition B and not condition A. Why does it
appear before condition A?

the TS has been revised accordingly.




Item #

Document

Comment

Status

23

TS

TS 4.4.4 NB-4243 refers to Code Case N-595-3.
Should refer to 1ISG-4

TS 12.4.4.4, ASME Code Alternatives for NB-4243 has been revised
to delete reference to Code Case N-595-3 and instead reference
1SG-15 guidelines. In addition, SAR Chapters are also revised to
delete reference to Code Case N-595-3.

24

TS

TS 4.4.4 NB-2531 mentions vent and siphon port
cover. Why doesn't this also mention the shield plug
weld

This comment was withdrawn by the staff.

25

TS

TS 4.5 allows limits on the heat load of the DSC to be
established at a later time for the different heat shield
material for the HSM-H. Why is it OK to defer the
development of these limits?

TS 12.4.5 has been revised to address this comment.

26

TS

Typos:
a)TS 4.4.4 table item NB-4243 under code requirement
column should be “This welds shall” shouid be “These”

TS 12.4.4 Table has been revised to correct the typo error.

27

TS

Typos:

a)page ii 5.2.3 Radiological Environmental monitoring
Program. “M” should be capitalized in “monitoring.”
b)page 1.4-1 second paragraph in Description states
“..each of the Specifications of Section 3,
Surveillance..” Should include entire definition in this
sentence (i.e., Section 3.0, Limiting Condition for
Operation (LCO) and Surveillance Requirement
Applicability.”

Listed typos have been corrected.

28

TS

TS 1.3 Completion Times - should be consistent with
NUREG-1745 in that prior to listing example 1.3-1 on
page 1.3-2 the following words should be inserted “The
following examples illustrate the use of Completion
Times with different types of Conditions and changing
Conditions.”

TS 12.1.3 has been revised as requested.

29

TS

Question - why are the completions times in example
1.3-3 higher than the standard tech specs for required
action B.1 and B.2? In the standard tech spec the B.2
and B.2 completion times are 6 and 12 hours,
respectively, while they are 12 and 36 hours,
respectively, in the NUHOMS HD tech specs.

Example 12.1.3-3 has been revised as requested. Revision 3 of SAR
Chapter 12 had the 6 and 12 hours, so this does not show as a
revision in Revision 4.




ltem # | Document Comment Status

30 TS References in the tech specs should be to FSAR notto | References in TS (Chapter 12) are being maintained as SAR until an
the SAR (e.g., 4.1.1 and 4.2.2 reference SAR -should FSAR has been docketed following final rulemaking. The proposed
be FSAR) TS which use information from Chapter 12 will be revised to say

“FSAR”.

31 TS Question - TS 5.4.3.b and 3.c reference dose rates that | The stated values are correct. The differences with other NUHOMS®
are much lower than those found in other NUHOMS DSC are due to differences in design basis source terms and DSC
DSC. Is this correct or an oversight? geometries.

32 TS and SAR Reference to ASME Code Case N-595-3 should be Reference to ASME Code Case N-595-3 has been removed as
removed from the TS and SAR. For example TS 4.4.2, | requested from TS 12.4.4.2, 12.4.4.4 and all affected SAR Chapters.
and 4.4.4 (NB-4243 row) refer to this code case. SAR
section 9.1.1 also references this code case

33 TS Helium leak testing should be added to the TS TS 12.5.2.4 has been revised to add Helium leak testing as

requested.

34 SAR Chapter 9 Section 9.1.2 mentions the pressure test of 18 psig The pressure test value of 18 psig is correct as stated in SAR Section
which is not consistent with Chapter 8 values. 9.1.2 which bounds the 1.1 x design pressure (1.1x15.0). SAR
Specifically use of up to 60 psig pressures are allowed | Chapter 3 and 8 have been revised to eliminate the stated
in Chapter 8 while the ASME hydro pressure is 18 psig. | inconsistency. See response to item No. 6 above.

Also see comment #6 above ,

35 SAR Chapter 8 Section 8.1.1.3 step 24 mentions non-destructive SAR Chapter 8 has been revised to consistently cross reference
examination as required by the tech specs for the vent | Technical Specifications where applicable.
and drain ports, however, Section 8.1.1.3 step 11, and
26 which mention non-destructive examinations for the
top shield plug weld and the other top cover plate,
respectively, do not mention tech specs. This appears
to be inconsistent

36 SAR Chapter 8 Table 8-1 does not mention the pressure test - test SAR Table 8-1 has been revised as requested.
pump, or helium leak testing equipment

37 SAR Chapter 8 Section 8.1.1.3 step 20 mentions suitable pipe thread This is a level of detail which is to be assessed by individual licensee
sealant. Are suitable pipe thread sealants defined based on the acceptability for their spent fuel pool.
anywhere?

38 SAR Chapter 8 Section 8.1.1.5 step 5 should include a reference to SAR Section 8.1.1.5 step 5 has been revised as requested.

ALARA




tem # | Document Comment Status

39 SAR Chapter 8 Section 8.1.1.5 step 14 - how is it determined or This is a level of detail which is included in TN's detailed operating
controlled when the DSC reaches the support rail stops | procedures.
at the back of the module?

40 SAR Chapter 8 Section 8.1.1.6 - should site boundary radiation limit This level of detail normally belongs in the ISFSI requirements of the
periodic verifications be added to this section? individual licensee.

41 SAR Chapter 9 Section 9.1.1 contains the following sentence, “non- The NDE requirements are in accordance with the governing codes,
destructive examination (NDE) requirements for welds | including alternatives to the codes are specified in Section 3.10 of the
are specified on the drawings provided in Chapter 1; SAR. SAR Section 9.1.1 has been revised to add the alternatives to
acceptance criteria are as specified by the governing the ASME code.
code.” Are these NDE requirements in accordance
with the governing code in all cases? If not, then the
NDE requirements should be captured by technical
specifications. (If the NDE requirements are in
accordance with the governing code they are by default
captured by tech spec 4.4.2)

42 SAR Chapter 9 and The staff believes that section 9.5 of the SAR should Based on discussions with the NRC staff, SAR Chapter 9 has been

tech specs be incorporated by reference in the tech specs revised in several areas. SAR Sections 9.1.7.1, 9.1.7.2, 9.1.7.3,
because this component is important to safety and is 9.5.2, 9.5.3.5 and 9.5.4.3 have Notes indicating that they are
not ASME code controlled. Incorporating this section incorporated by reference into the TS, and TS 12.4.3 has been
into tech specs is consistent with what was done for Hl- | revised to include new subsection 12.4.3.1 that discusses and lists
STORM amendment 2 (see TS 3.2.8 in design features | these SAR sections that are incorporated by reference. Accordingly,
and Section 9.1.5.3 of the HI-STORM FSAR) the footnote in TS Table 12-6 has been deleted.

43 T8 Hydrogen monitoring during welding should be

captured in the technical specification because of its
importance to safety

TN makes a provision for a continuous monitoring of the hydrogen
concentration during welding operations. The limit for the initiation of
purging with Helium is conservatively set at a concentration limit of
2.4%, which is well below the flammability limit of 4.0 %. In addition,
utilities have successfully and safely loaded a large number of DSCs
with existing controls in the SAR. Hence, no additional safety benefit
is obtained by adding a new TS.
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Summary of Changes Implemented in Revision 4 of the
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Summary of Changes Implemented in SAR Revision 4 and Supporting Reason for Change

Page Number Change Description and Reason for Change
Table of Contents Pagination
| pages i through ix

1-i Page number due to Pagination

1-ii Deleted Figure 1-5 (using Figure 7-1 for reference instead)

1-4 Define confinement boundary (Action per 11/18/05 telcon with NRC Staff)

1-5 Define confinement boundary (Action per 11/18/05 telcon with NRC Staff)

1-6 Editorial (remove “-“ between OS187H)

1-7 Pagination

1-8 Add pressure and leak tests (Action per 11/18/05 telcon with NRC Staff)

1-9 Consistent for top shield plug call out

1-10 Replace air with nitrogen, add steps of pressure and leak tests (Action per 11/18/05 telcon
with NRC Staff), consistent for top shield plug call out, and add note 1

1-11 Pagination

1-12 Consistent with Technical Specifications and consistent fuel type abbreviation call out
(comment from Peer Review #1)

1-15 Update reference revisions

| Figure 1-5 Deleted (using Figure 7-1 for consistency)

2-1 Consistent with Technical Specifications and consistent fuel type abbreviation call out
{comment from Peer Review #1)

2-2 Consistent with Technical Specifications + formatting

2-3 Consistent with Technical Specifications + formatting due to pagination + editorial change |

2-8 Remove Code Case N-595-3 (comments from Peer Review #23 and #32)

2-11 Remove Code Case N-595-3 (comments from Peer Review #23 and #32), consistent
definition of confinement boundary and add note 1 (Action per 11/18/05 telcon with NRC
Staff) + formatting

2-12 Define confinement boundary; Remove ISG-18 (Action per 11/18/05 telcon with NRC
Staff) + Technical Specification consistency

2-13 Replace air with nitrogen

2-14 Consistent with Technical Specifications and consistent fuel type abbreviation call out
{comment from Peer Review #1)

2-20 Remove referenced Code Case N-595-3 and ISG-18 (comments from Peer Review #23 and
#32)

2-21 Update reference revision

Table 2-1 Consistent with Technical Specifications and consistent fuel type abbreviation call out
(comment from Peer Review #1)

Table 2-2 Consistent with Technical Specifications

Table 2-2 Consistent with Technical Specifications. Originally this Table was in a single page. The

(concluded) same content has been shown in two pages

Table 2-3 Consistent with Technical Specifications

Figure 2-1 Consistent with Technical Specifications

3-ii Consistent with Technical Specifications

3-iii Response to RAI#2 and consistent fuel type abbreviation call out (comment from Peer
Review #1)

3-iv Response to RAT#2 and consistent fuel type abbreviation call out (comment from Peer
Review #1)

3-1 Consistent with Technical Specifications

32 Remove Code Case N-595-3 (comments from Peer Review #23 and #32) and consistent
definition of confinement boundary (Action per 11/18/05 telcon with NRC Staff)

33 Remove Code Case N-595-3 (comments from Peer Review #23 and #32) and add leak test
(Action per 11/18/05 telcon with NRC Staff)

3-7 Pagination

3-8 Remove Vyal-b, consistent with revision 2 shielding analysis, and content with Technical

Specifications

Page 1 of 6



Summary of Changes Implemented in SAR Revision 4 and Supporting Reason for Change

Page Number Change Description and Reason for Change

3-10 Consistent with Technical Specifications

3-13 Consistent with shielding analysis

3-27 Typo and add reference 39

3-29 Response to RAI#2

3-36 Replace air with nitrogen and pressure from 60 psig to 15 psig (comments from Peer
Review #6, #11, and #34)

3-54 Response to RAI#2 and deleted Code Case N-595-3 & ISG-4 (comments from Peer
Review #23 and #32)

3-56 Add references 38 and 39

3-58 Consistent with Technical Specifications, replace Code Case N-595-3 with ISG-15
(comments from Peer Review #23, #26, and #32)

3-59 NB-6000, add pressure and leak test requirements (Action per 11/18/05 telcon with NRC
Staff). Remove item number call outs at NB-1132 to be consistent with Technical
Specifications

3-60 Consistent with Technical Specifications

Table 3-1 Remove Code Case N-595-3 and ISG-4 (comments from Peer Review #23 and #32)

Table 3-12 Response to RAI#2 and consistent fuel type abbreviation call out (comment from Peer
Review #1)

Table 3-13 Response to RAI#2 and consistent fuel type abbreviation call out (comment from Peer
Review #1)

Figure 3-2 Response to RAI#2 and consistent fuel type abbreviation call out (comment from Peer
Review #1)

Figure 3-3 Response to RAT#2 and consistent fuel type abbreviation call out (comment from Peer
Review #1)

Figure 3-4 Response to RAT#2 and consistent fuel type abbreviation call out (comment from Peer
Review #1)

Figure 3-5 Response to RAI#2 and consistent fuel type abbreviation call out (comment from Peer
Review #1)

Figure 3-6 Response to RAI#2 and consistent fuel type abbreviation call out (comment from Peer
Review #1)

Figure 3-7 Response to RAI#2 and consistent fuel type abbreviation call out (comment from Peer
Review #1)

3.9.1-56 Replace Code Case N-595-3 with ISG-15 (comments from Peer Review #23 and #32), typo

3.9.1-91 Replace Code Case N-595-3 with ISG-15 (comments from Peer Review #23 and #32)

Table 3.9.1-9 Define design pressure and pressure used for stress calculation (comment from Peer
Review #6, #11, and #34)

3.9.8-ii Consistent fuel type abbreviation call out (comment from Peer Review #1)

3.9.8-2 Response to addition questions to RAI#1 and consistent fuel type abbreviation call out

‘| (comment from Peer Review #1)

3.9.8-10 Consistent fuel type abbreviation call out (comment from Peer Review #1)

3.9.8-12 Consistent fuel type abbreviation call out (comment from Peer Review #1)

3.9.8-16 Response to addition questions to RAT#1

3.9.8-17 Response to addition questions to RAT#1

3.9.8-18 Response to addition questions to RAI#1 and consistent fuel type abbreviation call out
(comment from Peer Review #1)

3.9.8-19 Response to addition questions to RAI#1 and consistent fuel type abbreviation call out
(comment from Peer Review #1), Typo (comment from Peer Review #16),

Table 3.9.8-1 Response to addition questions to RAT#1 and consistent fuel type abbreviation call out
(comment from Peer Review #1)

Table 3.9.8-2 Response to addition questions to RAT#1 and consistent fuel type abbreviation call out
(comment from Peer Review #1)

Table 3.9.8-3 Response to addition questions to RAI#1 and consistent fuel type abbreviation call out

(comment from Peer Review #1)

Page 2 of 6




Summary of Changes Implemented in SAR Revision 4 and Supporting Reason for Change

Page Number Change Description and Reason for Change

Table 3.9.8-4 Response to addition questions to RAI#1 and consistent fuel type abbreviation call out
(comment from Peer Review #1)

Table 3.9.8-5 Response to addition questions to RAI#1 and consistent fuel type abbreviation call out
(comment from Peer Review #1)

Table 3.9.8-6 Response to addition questions to RAI#1 and consistent fuel type abbreviation call out
(comment from Peer Review #1)

Table 3.9.8-7 Response to addition questions to RAI#1

Table 3.9.8-8 Response to addition questions to RAT#1

3.9.10-15 Typo

4-i Typo

4-v Consistent fuel type abbreviation call out (comment from Peer Review #1)

4-2 Typo

4-10, 4-16 Consistent fuel type abbreviation call out (comment from Peer Review #1)

4-18 Consistent with Technical Specifications and consistent fuel type abbreviation call out
(comment from Peer Review #1)

4-19, 4-20 Consistent fuel type abbreviation call out (comment from Peer Review #1)

4-29 Replace air with nitrogen

4-30 Typo

4-31 Pagination

4-32 Pagination

4-33 Replace air with nitrogen and comment from Peer Review #4 for conductivities used

4-35, 4-41, 4-42,
4-43, 4-45, 4-46,
4-47,4-70, 4-71

Consistent fuel type abbreviation call out (comment from Peer Review #1) and for page 4-
45, clarification for conductivities used during vacuum drying operation (comment from
Peer Review #4)

4-73

Update reference revision

Tables 4-1, 4-12, 4-
13, 4-13 continued,
4-13 continued, 4-13
continued, 4-24, 4-
25, 4-26

Consistent fuel type abbreviation call out (comment from Peer Review #1)

Figures 4-39, 4-47,

Consistent fuel type abbreviation call out (comment from Peer Review #1)

S5-ii

Consistent fuel type abbreviation call out (comment from Peer Review #1), typo

5-1 Consistent fuel type abbreviation call out (comment from Peer Review #1)

5-3 Typo (change ENDFB-IV to ENDF/B-V)

5-4 Consistent with Technical Specifications and fuel type abbreviation call out (comment
from Peer Review #1)

5-5 Typo (change ENDFB-IV to ENDF/B-V) and fuel type abbreviation call out (comment
from Peer Review #1)

Table 5-7 Consistent fuel type abbreviation call out (comment from Peer Review #1)

Table 5-9 Consistent fuel type abbreviation call out (comment from Peer Review #1)

Table 5-10 Consistent fuel type abbreviation call out (comment from Peer Review #1)

Table 5-13 Consistent fuel type abbreviation call out (comment from Peer Review #1)

6-ii Typo

Table 6-1 Consistent with Technical Specifications

Table 6-3 Consistent fuel type abbreviation call out (comment from Peer Review #1) and consistent
with Technical Specifications

Table 6-4 Consistent with Technical Specifications

Table 6-7 Typo + Consistent with Technical Specifications

7-i Editorial change

7-1 Define confinement boundary (Action per 11/18/05 telcon with NRC Staff) and remove
Code Case N-595-3 (comments from Peer Review #23 and #32), editorial change

7-2 Add pressure and leak test requirements (Action per 11/18/05 telcon with NRC Staff),

editorial change
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7-5 Remove Code Case N-595-3 (comments from Peer Review #23 and #32)

Figure 7-1 Editorial change and add detail description of confinement boundary welds (Action per
11/18/05 telcon with NRC Staff)

8-1 Replace air with nitrogen; response to Peer Review Comment #15, typo

8-2 Response to Peer Review Comments #5 and #10

8-3 Replace air with nitrogen; response to Peer Review Comments #9 and #11; editorial
change, add note 1

8-4 Replace air with nitrogen; response to Peer Review Comments #6, #15, and #35; editorial
correction; terminology consistency

8-5 Response to Peer Review Comment #6; action per 11/18/05 telcon with NRC Staff for
adding pressure test of inner cover/shield plug to shell weld; editorial changes

8-6 Replace air with nitrogen; Action per 11/18/05 telcon with NRC Staff; editorial correction;
response to Peer Review Comments # 12 and #35

8-7 Response to Peer Review Comment #38

8-8 Consistent with Technical Specifications

8-9 Response to Peer Review Comments #13 and #20

8-10 Response to Peer Review Comments #13 and #14; editorial correction

8-11 Response to Peer Review Comment #6, editorial change

8-12 Pagination

Table §8-1 Response to Peer Review Comments #15 and #36; editorial change

Figure 8-1 Changed “AIR/HELIUM” to “NITROGEN/HELIUM?” and changed “WATER/AIR” to
“WATER/NITROGEN/HELIUM,” for consistency

Figure 8-1 Typo

(concluded)

9-i Correct page call out

9-1 Remove Code Case N-595-3 (comments from Peer Review #23 and #32) and add pressure
test requirement for inner top cover/shield plug to DSC shell weld (Action per 11/18/05
telcon with NRC Staff)

9-2 Add leak test requirement for inner top cover/shield plug to shell weld including
siphon/vent cover welds (Action per 11/18/05 telcon with NRC Staff)

9-3 Pagination; response to Peer Review Comment #42

9-4 Pagination; response to Peer Review Comment #42

9-5 Pagination; response to Peer Review Comment #42

9-6 Pagination

9-7 Pagination

9-8 Pagination; response to Peer Review Comment #42

9-9 Response to Peer Review Comment #42

9-10 Response to Peer Review Comment #42

9-11 Response to Peer Review Comment #42

9-12 Response to Peer Review Comment #42

9-13 Response to Peer Review Comment #42

9-14 Pagination; remove Code Case N-595-3 (comments from Peer Review #23 and #32);
response to Peer Review Comment #42

10-1 Editorial change and remove ISG-18 (Action per 11/18/05 telcon with NRC Staff)

10-2 Action per 11/18/05 telcon with NRC Staff

10-8 Typo

11-9 Restoring to the language used in Revision 2

11-26 Consistent with thermal analysis

12-i Pagination

12-ii “HSM” changed to “HSM-H” for consistency; consistent with Technical Specifications

12-1 Format change and change to be Consistent with Technical Specifications

12-2 Pagination

12-3 Editorial change and change to be Consistent with Technical Specifications
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12-4 Consistent with Technical Specifications

12-5 Consistent with Technical Specifications

12-6 Response to Peer Review Comment #28; consistent with Technical Specifications

12-7 Consistent with Technical Specifications

12-8 Response to Peer Review Comment #27; consistent with Technical Specifications

12-9 Editorial change and changes to be Consistent with Technical Specifications

12-10 Consistent with Technical Specifications

12-11 Editorial change and change to be Consistent with Technical Specifications

12-12 Response to Peer Review Comments #1 and #17; consistent with Technical Specifications

12-13 Editorial, response to Peer Review Comment #3, and consistent with Technical
Specifications

12-14 Editorial change and change to be Consistent with Technical Specifications

12-15 Consistent with Technical Specifications

12-16 Consistent with Technical Specifications

12-17 Consistent with Technical Specifications; consistent terminology; response to Peer Review
Comment #5

12-18 Consistent with Technical Specifications; response to Peer Review Comment #6; consistent
terminology

12-19 Consistent with Technical Specifications

12-20 Editorial; response to Peer Review Comments #12, #20 and #22; consistent with Technical
Specifications

12-21 Pagination

12-22 Editorial; consistent with Technical Specifications; pagination

12-23 Consistent with Technical Specifications; response to Peer Review Comments #32 and
#41, editorial; pagination

12-24 Response to Peer Review Comments #23 and #26; pagination

12-25 Change per 11/18/05 telcon with NRC Staff; pagination

12-26 Consistent with Technical Specifications; pagination

12-27 Consistent with Technical Specifications; response to Peer Review Comment #25;
pagination

12-28 Consistent with Technical Specifications; response to Peer Review Comment #7;
pagination

12-29 Pagination

12-30 Consistent with Technical Specifications; pagination

12-31 Consistent with Technical Specifications; pagination

12-32 Response to Peer Review Comment #33; consistent with Technical Specifications;
pagination

12-33 Consistent with Technical Specifications; pagination

12-34 Consistent with Technical Specifications; pagination

12-35 Consistent with Technical Specifications; pagination

12-36 Consistent terminology; editorial; pagination

12-37 Consistent with Technical Specifications; pagination

Table 12-1 Response to Peer Review Comment #1; consistent with Technical Specifications

Table 12-2 Response to Peer Review Comment #1; consistent with Technical Specifications; editorial

Table 12-3 Response to Peer Review Comment #1; editorial

Table 12-4 Consistent with Technical Specifications

Table 12-4 Consistent with Technical Specifications

(concluded)

Table 12-5 and Consistent with Technical Specifications; editorial

Table 12-6

Table 12-7 Consistent with Technical Specifications; response to Peer Review Comment #1; clarity;
formatting

Figure 12-1 Revised to Revision 4, without change, to bring all pages to Revision 4 status
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Figure 12-2 Consistent with Technical Specifications

B12-9 Replace air with nitrogen

B12-10 Response to Peer Review Comment #6

B12-11 Replace air with nitrogen and clarity regarding “inner top cover/shield plug” for
consistency

B12-13 “/Annulus” deleted for consistency, an editorial correction, and clarity regarding “inner top
cover/shield plug”

B12-14 “/Annulus” deleted for consistency

Chapter 13 pages Consistent with current Quality Assurance Program Description Manual

13-, 13-1, 13-2,
13-3, 13-5 through
13-8, 13-10, and
Table 13-1
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Ny transfer trailer, and other auxiliary equipment that is described in this SAR. Similar equipment
was previously licensed under C of C 72-1004 [5]. Sufficient information for the transfer
system and auxiliary equipment is included in this SAR to demonstrate that means for safe
operation of the system are provided.
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1.2 General Description of the NUHOMS® HD System

The NUHOMS® HD System provides for the horizontal, dry storage of canisterized Spent Fuel
Assemblies (SFAs) in a concrete HSM-H. The storage system components consist of a
reinforced concrete HSM-H and a stainless steel 32PTH DSC confinement vessel which holds
the SFAs. The general arrangement of the NUHOMS® HD System components is shown in
Figure 1-3 and Figure 1-4. The confinement boundary is defined in Section 7.1 of Chapter 7 and
is shown in Figure 7-1. This SAR addresses the design and analysis of the storage system
components, including the 32PTH DSC, the OS187H TC, and the HSM-H, which are important
to safety in accordance with 10CFR 72.

In addition to these storage system components, the NUHOMS® HD System also utilizes transfer
equipment to move the 32PTH DSCs from the plant's fuel/reactor building, where they are
loaded with SFAs and readied for storage, to the HSM-Hs where they are stored. This transfer
system consists of a transfer cask, a lifting yoke, a hydraulic ram system, a prime mover for
towing, a transfer trailer, a cask support skid, and a skid positioning system. This transfer system
interfaces with the existing plant fuel pool, the cask handling crane, the site infrastructure (i.e.

roadways and topography) and other site specific conditions and procedural requirements.
Auxiliary equipment such as a cask/canister annulus seal, a vacuum drying system and a welding

system are also used to facilitate canister loading, draining, drying, inerting, and sealing
operations. Similar transfer system and auxiliary equipment have been previously licensed under C
of C 72-1004 [5].

During dry storage of the spent fuel, no active systems are required for the removal and
dissipation of the decay heat from the fuel. The NUHOMS® HD System is designed to transfer
the decay heat from the fuel to the canister and from the canister to the surrounding air by
conduction, radiation and natural convection.

Each canister is identified by a Model Number, XXX-32PTH-YYY-Z, where XXX identifies the
site for which the 32PTH DSC was fabricated, Z designates the basket type, and YYY isa
sequential number corresponding to a specific canister. The basket types are described in SAR
drawing no. 10494-72-10.

The NUHOMS® HD System components do not include receptacles, valves, sampling ports,
impact limiters, protrusions, or pressure relief systems.

1.2.1 NUHOMS® HD System Characteristics

1.2.1.1 Dry Shielded Canister (32PTH DSC)

The key design parameters of the 32PTH DSC are listed in Table 1-1. The cylindrical shell, the
inner top cover/shield plug' (including vent and siphon cover plates), and shell bottom form the
pressure retaining confinement boundary for the spent fuel. The inner top cover/shield plug' and
shell bottom provide shielding for the 32PTH DSC so that occupational doses at the ends are
minimized during drying, sealing, handling, and transfer operations.

! See Chapter 1 drawings for option 2 and option 3 designs and Chapter 7 for confinement boundary definitions.
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The cylindrical shell and inner bottom cover plate confinement boundary welds are fully
compliant to Subsection NB of the ASME Code and are made during fabrication. The
confinement boundary weld between the shell and the inner top cover/shield plug' (including
siphon/vent cover welds) and structural attachment weld between the shell and the outer top
cover plate are in accordance with Alternatives to the ASME code as described in Section 3.10.

Both siphon and vent covers are welded after drying operations are complete. There are no
credible accidents which could breach the confinement boundary of the 32PTH DSC as

documented in Chapters 3 and 11.

The 32PTH DSC is designed for a maximum heat load of 34.8 kW. The internal basket
assembly contains a storage position for each fuel assembly. The criticality analysis credits the
fixed borated neutron absorbing material placed between the fuel assemblies. The analysis takes
credit for soluble boron during loading operations. Sub-criticality during wet loading, drying,
sealing, transfer, and storage operations is maintained through the geometric separation of the
fuel assemblies by the basket assembly, the boron loading of the pool water, and the neutron
absorbing capability of the 32PTH DSC materials, as applicable. Based on poison material and
boron loading, several basket types are provided, as shown on drawing 10494-70-11 and
described in Chapter 6.

Structural support for the PWR fuel is provided by the basket fuel compartments and support
strips. The support strips are located periodically over the full length of the basket with
allowance provided for thermal growth. Stainless steel transition rails are provided at the basket
periphery for support and heat transfer.

Dimensions of the 32PTH DSC components described in the text and provided in figures and
tables of this SAR are nominal dimensions for general system description purposes. Actual
design dimensions are contained in the drawings in Section 1.5.2 of this SAR. For a discussion
of the contents authorized to be stored in this DSC, see Section 2.1.1 of this SAR.

1.2.1.2  Horizontal Storage Module (HSM-H)

Each HSM-H provides a self-contained modular structure for storage of spent fuel canisterized in a
32PTH DSC. The HSM-H is constructed from reinforced concrete and structural steel. The thick
concrete roof and walls provide substantial neutron and gamma shielding. Contact doses for the
HSM-H are designed to be ALARA. The key design parameters of the HSM-H are listed in Table
1-1.

The nominal thickness of the HSM-H roof is four feet for biological shielding. Separate shield walls
at the end of a module row in conjunction with the module wall, provide a minimum thickness of
four feet for shielding. Similarly, an additional shield wall is used at the rear of the module if the
ISFSI is configured as single module arrays. Sufficient shielding is provided by thick concrete side
walls between HSM-Hs in an array to minimize doses in adjacent HSMs during loading and
retrieval operations.

! See Chapter 1 drawings for option 2 and option 3 designs and Chapter 7 for confinement boundary definitions.
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The HSM-Hs provide an independent, passive system with substantial structural capacity to
ensure the safe dry storage of SFAs. To this end, the HSM-Hs are designed to ensure that
normal transfer operations and postulated accidents or natural phenomena do not impair the
32PTH DSC or pose a hazard to the public or plant personnel.

The HSM-H provides a means of removing spent fuel decay heat by a combination of radiation,
conduction and convection. Ambient air enters the HSM-H through ventilation inlet openings
located on both sides of the lower front wall of the HSM-H and circulates around the 32PTH DSC
and the heat shields. Air exits through air outlet openings located on each side of the top of the
HSM-H. The HSM-H is designed to remove up to 34.8 kW of decay heat from the 32PTH DSC.

Decay heat is rejected from the 32PTH DSC to the HSM-H air space by convection and then
removed from the HSM-H by natural circulation air flow. Heat is also radiated from the 32PTH
DSC surface to the heat shields and HSM-H walls where the natural convection air flow and
conduction through the walls aids in the removal of the decay heat. The passive cooling system
for the HSM-H is designed to assure that SFA peak cladding temperatures during long term
storage remain below acceptable limits to ensure fuel cladding integrity.

The HSM-Hs are installed on a load bearing foundation which consists of a reinforced concrete
basemat on a subgrade suitable to support the loads. The HSM-Hs are not tied to the basemat.

Dimensions of the HSM-H components described in the text and provided in figures and tables
of this SAR are nominal dimensions for general system description purposes. Actual design
dimensions are contained in the drawings in Section 1.5.2 of this SAR.

1.2.1.3 Transfer Systems
1.2.1.3.1 OS187H On-Site Transfer Cask

The OS187H transfer cask (TC) used in the NUHOMS® HD System provides shielding and
protection from potential hazards during 32PTH DSC loading and closure operations and transfer to
the HSM-H. The key design parameters of the TC are listed in Table 1-1. The TC included in this
SAR is the NUHOMS® cask which is limited to on-site use under 10CFR 72. The OS187H transfer
cask is very similar to the 0S197 and OS197H transfer casks described in the FSAR for the

Standard NUHOMS® Storage System [5].

The OS187H TC has a 186.6 inch cavity length, a 70.5 inch inside diameter and a payload capacity |
of 121,000 pounds (wet) and 109,000 pounds (dry). The TC is designed to meet the requirements of
10CFR72 for on-site transfer of the DSC from the plant’s fuel pool to the HSM-H. As shown in
Figure 1-6, the TC is constructed from two concentric stainless steel shells with a bolted and

gasketed top cover plate and a welded bottom end assembly. The TC also includes an outer steel
jacket which is filled with water to provide neutron shielding. The top and bottom end assemblies

also incorporate a solid neutron shield material.

The TC is designed to provide sufficient shielding to ensure dose rates are ALARA. Two top lifting
trunnions are provided for handling the TC using a lifting yoke and overhead crane. Lower
trunnions are provided for rotating the cask from/to the vertical and horizontal positions on the

1-6
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support skid/transport trailer. A gasketed cover plate is provided to seal the bottom hydraulic ram
access penetration of the cask during loading. The TC lid is also provided with gaskets so that a
helium environment can be maintained during DSC transfer operations.

1.2.1.3.2 Transfer Equipment

Transfer Trailer: The typical transfer trailer for the NUHOMS® HD System consists of a heavy
industrial trailer used to transfer the empty cask, support skid and the loaded transfer cask between
the plant's fuel/reactor building and the ISFSI. The trailer is designed to ride as low to the ground as
possible to minimize the overall HSM-H height and the transfer cask height during 32PTH DSC
transfer operations. The trailer is equipped with four hydraulic leveling jacks to provide vertical
alignment of the cask with the HSM-H. The trailer is towed by a conventional heavy haul truck
tractor or other suitable prime mover. Figure 1-7 shows the typical trailer.

Cask Support Skid: The cask support skid for the NUHOMS® HD System is shown in Figure 1-8
and is essentially the same as described in the FSAR [5] for the standard NUHOMS® System. Key
design features include:

The skid is mounted on a surface with sliding support bearings and hydraulic positioners to
provide alignment of the cask with the HSM-H. Brackets with locking bolts are provided to
prevent movement during trailer towing.

The hydraulic ram may be mounted on the skid or, as an option, the ram can be set-up using a
frame structure bolted to the cask bottom and a rear support tripod.

The bask support skid is mounted on a low profile heavy haul industrial trailer.

The plant's fuel/reactor building crane or other suitable lifting device is used to lower the cask onto
the support skid which is secured to the transfer trailer. Specific details of this operation and the
fuel/reactor building arrangement are covered by the provisions of the plant's 10CFR 50 operating
license.

Hydraulic Ram: The hydraulic ram system consists of a hydraulic cylinder with a capacity and a
reach sufficient for 32PTH DSC insertion into and retrieval from the HSM-H. The design of the
ram support system provides a direct load path for the hydraulic ram reaction forces during
32PTH DSC insertion and retrieval. The system uses a rear ram support for alignment of the
ram to the 32PTH DSC, and trunnions as the front support. The design provides positive
alignment of the major components during 32PTH DSC insertion and retrieval.

1.2.2 Operational Features

This section provides a discussion of the sequence of operations involving the NUHOMS® HD
System components.
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1221 Dry Run Operations

A dry run utilizing a 32PTH DSC loaded with mock-up fuel assemblies will be performed prior
to loading the first canister by each licensee to demonstrate the adequacy of training, familiarity
of system components and operational procedures. Mock-up fuel assemblies shall provide a
representation of the maximum fuel assembly cross sectional envelope and provide a reasonable
approximation of fuel assembly length and weight. The licensee shall determine the quantity of
mock-up fuel assemblies required for the dry run to demonstrate that the loading and unloading
processes are sound and the operations personnel are adequately trained.

The loading and unloading operations which have an impact on safety will be verified and
recorded according to the requirements detailed in Chapter 8. The operations include loading
and identifying fuel assemblies, ensuring the fuel assemblies meet the fuel acceptance criteria,
drying, backfilling and pressurizing the canister, gas sampling and transferring the loaded
canister to the HSM-H. Additionally, the ability to weld the top cover plates and open a sealed
canister shall be demonstrated.

1.22.2 SFA Loading Operations

The primary operations (in sequence of occurrence) for the NUHOMS?® HD System are:
1. Transfer Cask Preparation

2. 32PTH DSC Preparation

3. Place 32PTH DSC in Transfer Cask

4. Fill Transfer Cask/32PTH DSC Annulus with Clean Water and Seal

5. Fill 32PTH DSC Cavity with Fuel Pool Water ( may be accomplished in step 6)
6. Lift Transfer Cask and Place in Fuel Pool

7. Spent Fuel Loading

8. Top Shield Plug Placement

9. Lifting Transfer Cask from Pool ( DSC water may be drained)

10. Top Shield Plug Sealing

11. Vacuum Drying and Backfilling

12. Pressure Test

13. Leak Test

14. Outer Top Cover Plate Sealing

1-8
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15. Transfer Cask/32PTH DSC Annulus Draining and Transfer Cask Top Cover Plate
Placement

16. Backfill Transfer Cask Cavity with Helium

17. Place Loaded Transfer Cask on Transfer Skid/Trailer
18. Move Loaded Transfer Cask to HSM-H

19. Transfer Cask/HSM-H Preparation and Alignment
20. Insertion of 32PTH DSC into HSM-H

21. HSM-H Closure

These operations are described in the following paragraphs. The descriptions are intended to be
generic and are described in greater detail in Chapter 8. Plant specific requirements may affect
these operations and are to be addressed by the licensee.

Transfer Cask Preparation: Transfer cask preparation includes exterior washdown and interior
decontamination. These operations are performed on the decontamination pad/pit outside the fuel
pool area. The operations are similar to those for a shipping cask which are performed by plant
personnel using existing procedures.

32PTH DSC Preparation: The internals and externals of the 32PTH DSC are inspected and cleaned
if necessary. This ensures that the 32PTH DSC will meet plant cleanliness requirements for
placement in the spent fuel pool.

Place 32PTH DSC in Transfer Cask: The empty 32PTH DSC is inserted into the transfer cask.

Fill Transfer Cask/32PTH DSC Annulus with Water and Seal: The transfer cask/32PTH DSC
annulus is filled with uncontaminated water and is then sealed prior to placement in the pool. This
prevents contamination of the 32PTH DSC outer surface and the transfer cask inner surface by the

pool water.

Fill 32PTH DSC Cavity with Water: The 32PTH DSC cavity is filled with pool water to prevent an
in-rush of water as the transfer cask is lowered into the pool.

Lift Transfer Cask and Place in Fuel Pool: The transfer cask, with the water-filled 32PTH DSC
inside, is then lowered into the fuel pool. The transfer cask liquid neutron shield, if provided, may
be left unfilled to meet hook weight limitations.

Spent Fuel Loading: Spent fuel assemblies are placed into the 32PTH DSC. This operation is
identical to that presently used at plants for shipping cask loading.

Inner Top Cover/Shield Plug Placement: This operation consists of placing the inner top
cover/shield plug into the 32PTH DSC using the plant's crane or other suitable lifting device.

1-9
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Lifting Transfer Cask from Pool: The loaded transfer cask is lifted out of the pool and placed (in
the vertical position) on the drying pad in the decontamination pit. This operation is similar to that
used for shipping cask handling operations.

Inner Top Cover/Shield Plug’ Sealing: The water contained in the space above the inner top cover
plate/shield plug' is drained. The inner top cover plate/shield plug' is welded to the shell. This
weld provides the top (confinement) seal for the 32PTH DSC.

Vacuum Drying and Backfilling: The initial blowdown of the 32PTH DSC is accomplished by
pressurizing the vent port with nitrogen or helium. The water in the cavity is forced out of the
siphon tube and routed back to the fuel pool or to the plant's liquid radwaste processing system via
appropriate size flexible hose or pipe, as appropriate. The cavity water may also be removed by
pumping out the water using the siphon port/tube and replaced by helium or nitrogen. The 32PTH
DSC is then evacuated to remove the residual liquid water and water vapor, nitrogen or helium in
the cavity. When the system pressure has stabilized, the 32PTH DSC is backfilled with helium.

Pressure Test: Perform a pressure test of inner top cover/shield plug' weld by backfilling the DSC
cavity with helium.

After the pressure test, remove the helium lines then the vent and siphon cover plates are installed
and welded to the inner top cover/shield plug’.

Leak Test: Perform a leak test of the inner top cover/shield plug’ to the DSC shell weld and
siphon/vent cover welds using a temporary test head or any other alternative means.

Outer Top Cover Plate Sealing: After helium backfilling, the 32PTH DSC outer top cover plate is
installed by using a partial penetration weld between the outer top cover plate and the DSC shell.

The outer cover plate to shell weld and inner top cover plate/shield plug' weld provide redundant
seals at the upper end of the 32PTH DSC.

Transfer Cask/32PTH DSC Annulus Draining and Transfer Cask Top Cover Plate Placement: The
transfer cask/32PTH DSC annulus is drained. A swipe is then taken over the 32PTH DSC exterior
at the top cover plate and the upper portion of the shell. Demineralized water is flushed through the
transfer cask/32PTH DSC annulus, as required, to remove any contamination left on the 32PTH
DSC exterior. The transfer cask top cover plate is installed, using the plant's crane or other suitable
lifting device, and bolted closed.

Backfill Transfer Cask Cavity with Helium: The TC cavity is evacuated and the cavity/annulus is
backfilled to a positive pressure with helium.

Place Loaded Transfer Cask on Transfer Skid/Trailer: The transfer cask is lifted onto the transfer
cask support skid and downended onto the transfer trailer from the vertical to horizontal position.
The transfer cask is secured to the skid.

! See Chapter 1 drawings for option 2 and option 3 designs and Chapter 7 for confinement boundary definitions.
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Move Loaded Transfer Cask to HSM: Once loaded and secured, the transfer trailer is towed to the
N’ ISFSI along a predetermined route on a prepared road surface. Upon entering the ISFSI the cask is
positioned and aligned with the designated HSM-H into which the 32PTH DSC is to be transferred.

Transfer Cask/HSM Preparation and Alignment: At the ISFSI with the cask positioned in front of
the HSM-H, the transfer cask top cover plate is removed. The HSM-H door is removed and the
transfer trailer is then backed into close proximity with the HSM-H. The skid positioning system is
then used for the final alignment and docking of the transfer cask with the HSM-H and the cask
restraint installed.

Insertion of 32PTH DSC into HSM: Afier final alignment of the transfer cask, HSM-H, and
hydraulic ram, the 32PTH DSC is pushed into the HSM-H by the hydraulic ram.

HSM Closure: Install 32PTH DSC axial retainer and install HSM-H door.

1223 Identification of Subjects for Safety and Reliability Analysis

1.223.1 Criticality Prevention

Criticality is controlled by utilizing the fixed borated neutron absorbing material in the 32PTH
DSC basket and the pool water boron loading. During storage, with the cavity dry and sealed
from the environment, criticality control measures within the installation are not necessary
because water cannot enter the canister during storage.

\o' 12232  Chemical Safety

There are no chemical safety hazards associated with operations of the NUHOMS® HD System.
The coating materials used in the design of the 32PTH DSC are chosen to minimize hydrogen
generation. Hydrogen monitoring is required during sealing operations to ensure hydrogen
concentration levels remain within acceptable limits.

12233 Operation Shutdown Modes

The NUHOMS® HD System is a totally passive system so that consideration of operation
shutdown modes is unnecessary.

12234 Instrumentation

The NUHOMS® HD System is a totally passive system. No safety-related instrumentation is
necessary. The maximum temperatures and pressures are conservatively bounded by analyses.
Therefore, there is no need for monitoring the internal cavity of the 32PTH DSC for pressure or
temperature during normal operations. The 32PTH DSC is conservatively designed to perform
its confinement function during all worst case normal, off-normal, and accident conditions.

1.2.2.3.5 Maintenance and Surveillance

All maintenance and surveillance tasks are described in Chapter 9.

.

1-11



NUHOMS® HD System Safety Analysis Report Rev 4, 01/06

12.3 32PTH DSC Contents

The 32PTH DSC is designed to store up to 32 intact PWR Westinghouse 15x15 (WE 15x15 and
WES 15x15), Westinghouse 17x17 (WE 17x17, WEV 17x17 and WEO 17x17), Framatome
ANP Advanced MK BW 17x17 (MK BW 17x17) and/or Combustion Engineering 14x14 (CE
14x14) fuel assemblies. Non-Fuel Assembly Hardware (NFAHs) likeVibration Suppressor
Inserts (VSI), Burnable Poison Rod Assemblies (BPRAs), or Thimble Plug Assemblies (TPAs)
are allowed for these fuel assemblies except for CE 14x14 fuel assemblies. The 32PTH DSC is
also designed for storage of up to 16 damaged fuel assemblies, and remaining intact assemblies,
utilizing top and bottom end caps. A description of the fuel assemblies including the damaged
fuel assemblies is provided in Chapter 2.

The maximum allowable assembly average initial enrichment of the fuel to be stored is 5.00
weight % U-235 and the maximum assembly average burnup is 60,000 MWd/MTU. The fuel
must be cooled at least 5 years prior to storage.

The criticality control features of the NUHOMS® HD System are designed to maintain the
neutron multiplication factor k-effective (including uncertainties and calculational bias) at less
than 0.95 under normal, off-normal, and accident conditions.

The quantity and type of radionuclides in the SFAs are described and tabulated in Chapter 5.
Chapter 6 covers the criticality safety of the NUHOMS® HD System and its parameters. These
parameters include rod pitch, rod outside diameter, material densities, moderator ratios, and
geometric configurations. The maximum pressure buildup in the 32PTH DSC cavity is
addressed in Chapter 4.
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1.5.1

1.5.2
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2. PRINCIPAL DESIGN CRITERIA

2.1 Spent Fuel to be Stored

The NUHOMS® HD System components have currently been designed for the storage of 32 intact
and or up to 16 damaged with remaining intact, Westinghouse 15x15 (WE 15x15 and WES 15x15),
Westinghouse 17x17 (WE 17x17, WEV 17x17 and WEO 17x17), Framatome ANP Advanced
17x17 MK BW (MK BW 17x17), and/or Combustion Engineering 14x14 (CE 14x14) PWR fuel
assemblies. Equivalent reload fuel assemblies that are enveloped by the fuel assembly design
characteristics listed in Table 2-1 for a given assembly class are also acceptable. Additional
payloads may be defined in future amendments to this application.

The thermal and radiological characteristics for the PWR spent fuel were generated using the
SCALE computer code package [1]. The physical characteristics for the PWR fuel assembly types
are shown in Table 2-1. Free volume in the 32PTH DSC cavity is addressed in Chapter 4. Specific
gamma and neutron source spectra are given in Chapter 5.

Although analyses in this SAR are performed only for the design basis fuel, any other intact or
damaged PWR fuel which falls within the geometric, thermal, and nuclear limits established for the
design basis fuel can be stored in the 32PTH DSC.

2.1.1 Detailed Pavload Description

This payload consists of 32 PWR UQ, fuel assemblies with or without Non-Fuel Assembly
Hardware (NFAH) which includes Burnable Poison Rod Assemblies, (BPRAs), Vibration
Suppression Inserts (VSI) or Thimble Plug Assemblies (TPAs). CE 14x14 fuel assemblies are to be
stored without NFAHs. Each 32PTH DSC can accommodate a maximum of sixteen damaged fuel
assemblies, with the remaining assemblies intact. The fuel to be stored in the 32PTH DSC is
limited to fuel with a maximum assembly average initial enrichment of 5.00 weight % U-235. The
maximum allowable burnup is given as a function of initial fuel enrichment but does not exceed
60,000 MWd/MTU. The minimum cooling time is five years.

The 32PTH DSC may store up to 32 PWR fuel assemblies arranged in accordance with a heat load
zoning configuration as shown in Figure 2-1, with a maximum decay heat of 1.5 kW per assembly
and a maximum heat load of 34.8 kW per DSC, (33.8 kW per DSC for CE 14x14).

The 32PTH DSC can accommodate up to 16 damaged fuel assemblies as defined in Chapter 12.
Damaged fuel assemblies shall be placed into the sixteen inner most basket fuel compartments, as
shown in Figure 2-2, which contain top and bottom end caps that confine any loose material and
gross fuel particles to a known, sub-critical volume during normal, off-normal and accident
conditions and to facilitate handling and retrievability. Reactor records, visual/videotape records,
fuel sipping, ultrasonic examination, and radio chemistry are examples of techniques utilized by
utilities to identify damaged fuel.

The end caps are sized to fit inside the fuel compartment (see drawing 10494-72-30). The bottom
end cap is slid into the fuel compartment before loading the fuel, utilizing a special tool.
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After fuel loading, a top end cap is placed into the fuel compartment. The end caps are not N
“attached” to the basket, but are a slip/friction fit into the basket compartment. The fuel assembly is |
thus enclosed/confined by the fuel compartment walls and the end caps. The DSC inner top cover
prevents any significant movement of the top end cap. The damaged fuel assemblies can be
retrieved simply by removing the top end cap and grappling the fuel assembly by normal means.

The NUHOMS®-32TH DSC basket is designed with three alternate poison materials: Borated
Aluminum alloy, Boron Carbide/Aluminum Metal Matrix Composite (MMC) and Boral®.

The NUHOMS®-32PTH DSC basket is analyzed for seven alternate basket configurations,
depending on the boron loadings and poison materials.

A summary of the alternate poison loadings considered for each poison material as a function of
basket types is presented below:

Minimum B10 Areal Density, g/(:m2
NUHOMS®-32PTH DSC | Natural or Enriched Boron ®
. Boral
Basket Type Aluminum Alloy / Metal
Matrix Composite (MMC) (Type II)

(Type I) P
A 0.007 0.009
B 0.015 0.019 N~
C 0.020 0.025
D 0.032 N/A
E 0.050 N/A

Table 2-2 shows a parametric equation that can be utilized to qualify spent fuel assemblies for the
defined decay heat load zones. The decay heat load can be calculated based on a fuel assembly’s
burnup, cool time, and initial enrichment parameters. This table ensures that the fuel assembly
decay heat load is within the appropriate zone. The development of this equation is provided in
Appendix 4.16.2.

The maximum fuel cladding temperature limit of 400°C (752°F) is applicable to normal conditions
of storage and all short term operations from spent fuel pool to ISFSI pad including vacuum drying
and helium backfilling of the NUHOMS®-32PTH DSC per Interim Staff Guidance (ISG) No. 11,
Revision 2 [15]. In addition, ISG-11 restricts the change in fuel cladding temperature to less than
65°C (117°F) and limits the numbers of cycles to less than 10 during DSC drying, backfilling and
transfer operations.

The maximum fuel cladding temperature limit of 570°C (1058°F) is applicable to accidents or off-
normal thermal transients [15].
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Calculations were performed to determine the fuel assembly type which was most limiting for each
N of the analyses including shielding, criticality, thermal and confinement. These evaluations are
performed in Chapters 5 and 6. The fuel assembly classes considered are listed in Table 2-1. It was
determined that the MK BW 17x17 is the enveloping fuel design for the shielding, thermal and |
confinement source term calculation because of its total assembly weight and highest initial heavy
metal loading. The bounding source term for shielding analysis is given in Table 2-3. Table 2-4
presents the thermal and radiological source terms for the NFAH. |

These values are consistent with the cumulative exposures and cooling times of the fuel assemblies.
The gamma spectra for the bounding fuel assembly and NFAH are presented in Chapter 5.

The shielding evaluation is performed assuming 32 fuel assemblies with the parameters (1.5kW)
shown in Table 2-3. Any fuel assembly that is thermally qualified by Table 2-2 is also acceptable
from a shielding perspective since the maximum decay heat load is 1.5 kW and only eight (8) are
allowed in the 32PTH DSC. The shielding analysis assumes 32, 1.5 kW assemblies are in the
32PTH DSC. Minimum initial enrichments are defined for each of the zones to assure the shielding
evaluation is bounding.

For criticality safety, the WE 17x17 is the most reactive assembly type for a given enrichment. This |
assembly is used to determine the most reactive configuration in the DSC. Using this most reactive
configuration, criticality analysis for all other fuel assembly classes is performed to determine the
maximum enrichment allowed as a function of the soluble boron concentration and fixed poison
» plate loading. The analyses results are presented in Chapter 6.
N’
For calculating the maximum internal pressure in the NUHOMS®-32PTH DSC, it is assumed that
1% of the fuel rods are damaged for normal conditions, up to 10% of the fuel rods are damaged for
off normal conditions, and 100% of the fuel rods will be damaged following a design basis accident
event. A minimum of 100% of the fill gas and 30% of the fission gases within the ruptured fuel
rods are assumed to be available for release into the DSC cavity, consistent with NUREG-1536

[17].

The maximum internal pressures used in the structural analysis for the NUHOMS®-32PTH DSC are
15 and 20 psig for normal and off-normal storage and transfer conditions respectively and 120 and
70 psig during transfer and storage accident conditions respectively.

The structural integrity of the fuel cladding due to the side drop is analyzed in Section 3.5.3. The
end and corner drops are not considered credible during storage and transfer. The structural
integrity of the fuel cladding due to these loads will be addressed by the users under their site
license (10CFR50).
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22 Design Criteria for Environmental Conditions and Natural Phenomena

The 32PTH DSC and HSM-H form a self-contained, independent, passive system, which does not
rely on any other systems or components for its operation. The criterion used in the design of the

32PTH DSC and HSM-H ensures that their exposure to credible site hazards does not impair their
safety functions.

The design criteria satisfy the requirements of 10CFR Part 72 [2]. They include the effects of
normal operation, natural phenomena and postulated man-made accidents. The criteria are defined
in terms of loading conditions imposed on the 32PTH DSC. The loading conditions are evaluated to
determine the type and magnitude of loads induced on the 32PTH DSC. The combinations of these
loads are then established based on the conditions that can be superimposed. The load combinations
are classified by Service Level consistent with Section III of the ASME Boiler and Pressure Vessel
Code [3]. The stresses resulting from the application of these loads are then evaluated based on the
rules for a Class I nuclear component prescribed by Subsection NB of the Code for the 32PTH DSC
Shell Assembly important to safety components. Subsections NG and NF of the Code apply to the
32PTH DSC Basket Assembly. The HSM-H loads and load combinations are developed in
accordance with the requirements of ANSI 57.9 [4] and ASCE 7-95 [5]. The HSM-H component
stresses are evaluated based on the applicable ACI and AISC standards specified.

2.2.1 Tornado and Wind Loadings

The NUHOMS® HD System is designed to resist the most severe tornado and wind loads specified
by NRC Regulatory Guide 1.76 [6] and NUREG-0800 [7]. The HSM-H is designed to safely
withstand tornado missiles as defined by 10CFR 72.122(b) (2). Extreme wind effects are much less
severe than the specified design basis tornado wind forces, which are used in load combinations
specifying extreme wind for the design of the HSM-H.

There are no credible wind loads applied to the 32PTH DSC as the HSM-H and transfer cask
provide the required environmental protection. The case of the canister inside the HSM-H is
evaluated in Chapter 3 for the associated pressure drop condition.

Since the NUHOMS® HD System on-site transfer cask (TC) is used infrequently and for short
durations, the possibility of a tornado funnel cloud enveloping the TC/32PTH DSC during transit to
the HSM-H is a low probability event. Nevertheless, the TC is designed for the effects of tornadoes,
in accordance with 10CFR 72.122 which includes design for the effects of worst case tornado winds
and missiles [7]. Analyses are presented in Chapter 11.

2.2.1.1 Applicable Design Parameters

The design basis tornado (DBT) intensities used for the HSM-H are obtained from NRC Regulatory
Guide 1.76 [6]. Region I intensities are utilized since they result in the most severe loading
parameters. The maximum wind speed is 360 mph which is the sum of the rotational speed of 290
mph plus the maximum translational speed of 70 mph. The radius of the maximum rotational speed
is 150 feet, the pressure drop across the tornado is 3.0 psi, and the rate of pressure drop is 2.0 psi per
second.
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2.2.3 Seismic Design

Seismic design criteria are dependent on the specific site location. These criteria are established
based on the general requirements as stated in 10CFR Part 72.102.

The design earthquake (DE) for use in the design of the casks must be equivalent to the safe
shutdown earthquake (SSE) for a co-located nuclear power plant, the site of which has been
evaluated under the criteria of 10CFR 100, Appendix A[8].

2.2.3.1 Input Criteria

The seismic design criteria for the HSM-H is based on the NRC Regulatory Guide 1.60 (R.G.) [9].
The response spectra is anchored to a maximum ground acceleration of 0.30g for the horizontal
components and 0.20g for the vertical component. The results of the frequency analysis of the HSM-
H structure (which includes a simplified model of the DSC) yield a lowest frequency of 23.2 Hz in
the transverse direction and 28.4 Hz in the longitudinal direction. The lowest vertical frequency
exceeds 33 Hz. Thus, based on the R.G. 1.60 response spectra amplifications, the corresponding
seismic accelerations used for the design of the HSM-H are 0.37g and 0.33g in the transverse and
longitudinal directions respectively and 0.20g in the vertical direction. The corresponding
accelerations applicable to the DSC are 0.41g and 0.36g in the transverse and longitudinal
directions, respectively, and 0.20g in the vertical direction.

2.2.4 Snow and Ice Loadings

Snow and ice loads for the HSM-H are derived from ASCE 7-95 [5]. The maximum 100 year roof
snow load, specified for most areas of the continental United States for an unheated structure, of
110 psfis assumed. There are no credible snow and ice loads applied to the 32PTH DSC as the
HSM-H and TC provide the environmental protection. Snow and ice loads for the TC with a loaded
32PTH DSC are negligible due to the smooth curved surface of the cask, the heat rejection of the
SFAs, and the infrequent short term use of the cask.

2.2.5 Tsunami

Specific analyses including analyses for tip-over are not done for tsunamis as they are typically
bounded by the tornado, wind and flooding load conditions. The licensee should evaluate site
specific impacts of a tsunami.

2.2.6 Lightning

A lightning strike will not cause a significant thermal effect on the HSM-H or stored 32PTH DSC.
The effects on the HSM-H resulting from a lightning strike are discussed in Chapter 11.

2-7
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2.2.7 Combined Load Criteria

2.2.7.1 Horizontal Storage Module

The reinforced concrete HSM-H is designed to meet the requirements of ACI 349-97 [10]. The
alternate temperature criteria of NUREG-1536 will be utilized as discussed in Chapters 3 (Appendix
3.9.9) and 11. The ultimate strength method of analysis is utilized with the appropriate strength
reduction factors as described in Chapter 3 (Appendix 3.9.9). The load combinations specified in
ANSI 57.9-1984 [4] are used for combining normal operating, off-normal, and accident loads for
the HSM-H. All seven load combinations specified are considered and the governing combinations
and the appropriate load factors are presented in Chapter 3 (Appendix 3.9.9).

The resulting HSM-H load combinations and load factors are also presented in Chapter 3 (Appendix
3.9.9). The effects of duty cycle on the HSM-H are considered and found to have negligible effect
on the design. The corresponding structural design evaluation for the 32PTH DSC support structure
is presented in Chapter 3 (Appendix 3.9.9).

22.72 32PTH DSC

The 32PTH DSC is designed by analysis to meet the stress intensity allowables of the ASME Boiler
and Pressure Vessel Code (1998 Edition with 2000 Addenda) Section III, Division I, Subsection NB
including alternatives to ASME code specified in SAR Section 3.10, NG and NF for Class 1
components and supports [3]. The 32PTH DSC is conservatively designed by utilizing linear elastic
or non-linear elastic-plastic analysis methods. The load combinations considered for the 32PTH
DSC normal, off-normal and postulated accident loadings are described in Chapter 3. ASME Code
Service Level A allowables are used for normal and off-normal operating conditions. Service Level
D allowables are used for accident conditions such as a postulated cask drop accident. Using these
acceptance criteria ensures that in the event of a design basis drop accident, the 32PTH DSC
confinement boundary is not breached. Normal operational stresses are combined with the
appropriate off-normal and accident stresses. It is assumed that only one postulated accident
condition occurs at any one time. The structural evaluation for the 32PTH DSC is documented in
Chapter 3. :

2.2.7.3 Transfer Cask

The on-site transfer cask is a pressure retaining component (maintain helium backfill) and is
designed by analysis to meet the stress allowables of the ASME Code, Subsection NC for Class 2
components. The cask is designed by utilizing linear elastic analysis methods. The load
combinations considered for the transfer cask, normal, off-normal, and postulated accident loadings
are defined in Chapter 3. Service Level A allowables are used for all normal operating and off-
normal conditions. Service Level D allowables are used for load combinations which include
postulated accident loadings. Allowable stress limits for upper lifting trunnions are developed to
meet the requirements of ANSI N14.6 [11] for non-redundant lifting. The appropriate dead load
and thermal stresses are combined with the calculated drop accident scenario stresses to determine
the worst case design stresses. The transfer cask structural analyses are presented in Chapter 3.

2-8
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2.3 Safety Protection Systems

2.3.1 General

The NUHOMS® HD System is designed to provide long term storage of spent fuel. The canister
materials are selected such that degradation is not expected during the storage period. The 32PTH
DSC shell and bottom end assembly confinement boundary weld is made during fabrication of the
32PTH DSC in accordance with the subsection NB of the ASME code. The top shield plug and
bottom provide shielding for the 32PTH DSC so that occupational doses are minimized during drying,
sealing, and handling operations. The confinement boundary weld between the DSC shell and inner
top cover/shield plug' (including siphon/vent cover welds) and structural attachment weld between the
DSC shell and outer top cover plate are in accordance with alternatives to the ASME code as described
in SAR Section 3.10.

The NUHOMS® HD System is designed for safe and secure, long-term confinement and dry storage
of SFAs. The key elements of the NUHOMS® HD System and their operation which require
special design consideration are:

A. Minimizing the contamination of the 32PTH DSC exterior by fuel pool water.
B. The 32PTH DSC confinement boundaries and welds as defined in SAR Section 7.1.

C. Minimizing personnel radiation exposure during 32PTH DSC loading, closure, and transfer
operations.

D. Design of the HSM-H, OS187H TC, and 32PTH DSC for postulated accidents.

Design of the HSM-H passive ventilation system for effective decay heat removal to ensure
the integrity of the fuel cladding. The HSM-H is designed with no active safety systems.

F. Design of the 32PTH DSC to ensure subcriticality.
G. Design of the OS187H TC for shielding, protection, and efficient operability.

2.3.2 Protection by Multiple Confinement Barriers and Systems

2.3.2.1 Confinement Barriers and Systems

The radioactive material which the NUHOMS® HD System confines is the spent fuel assemblies
and the associated contaminated or activated materials.

During fuel loading operations, the radioactive material in the plant's fuel pool is prevented from
contacting the 32PTH DSC exterior by filling the cask/32PTH DSC annulus with uncontaminated,
demineralized water prior to placing the cask and 32PTH DSC in the fuel pool. In addition, the
cask/32PTH DSC annulus opening at the top of the cask is sealed using an inflatable seal to prevent
pool water from entering the annulus. This procedure minimizes the likelihood of contaminating
the 32PTH DSC exterior surface. The combination of the above operations assures that the 32PTH

! See Chapter 1 drawings for option 2 and option 3 designs and Chapter 7 for confinement boundary definitions.
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DSC surface loose contamination levels are within those required for shipping cask externals.
Compliance with these contamination limits is assured by taking surface swipes of the upper end of N
the 32PTH DSC before transferring the cask from the fuel building.

Once inside the 32PTH DSC, the SFAs are confined by the 32PTH DSC confinement boundary. |
The fuel cladding integrity is ensured by maintaining the storage cladding temperatures below

levels which are known to cause degradation of the cladding. In addition, the SFAs are stored in an
inert atmosphere to prevent degradation of the cladding, specifically cladding rupture due to

oxidation and its resulting volumetric expansion of the fuel. Thus, a helium atmosphere for the
32PTH DSC is incorporated in the design to protect the fuel cladding integrity by inhibiting the
ingress of oxygen into the cavity.

Helium is known to leak through valves, mechanical seals, and escape through very small passages
because it has a small atomic diameter, is an inert element, and exists in a monatomic species.

Helium will not, to any practical extent, diffuse through stainless steel. For this reason the 32PTH
DSC has been designed as a welded confinement pressure vessel with no mechanical or electrical
penetrations and meets the leak-tight criteria as described in Chapter 9. See Chapter 7 for a detailed l
discussion of the confinement boundary design.

The 32PTH DSC itself has a series of barriers to ensure the confinement of radioactive materials.
The cylindrical shell is fabricated from rolled ASME stainless steel plate which is joined with full
penetration welds that are 100% inspected by non-destructive examination. All top and botto