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Westinghouse is submitting a response to the NRC request for additional information (RAI) on SRP
Section TR54. This RAI response is submitted in support of the AP1000 Design Certification
Amendment Application (Docket No. 52-006). The information included in this response is generic and
is expected to apply to all COL applications referencing the AP 1000 Design Certification and the AP 1000
Design Certification Amendment Application.

Enclosure 1 provides the response for the following RAI(s):

RAI-TR54-015 R3
RAI-TR54-026 R2

Questions or requests for additional information related to the content and preparation of this response
should be directed to Westinghouse. Please send copies of such questions or requests to the prospective
applicants for combined licenses referencing the AP 1000 Design Certification. A representative for each
applicant is included on the cc: list of this letter.

Very truly yours,

Robert Sisk, Manager
Licensing and Customer Interface
Regulatory Affairs and Strategy
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

RAI Response Number:
Revision: 2

RAI-TR54-026

Question:

(Revision 0) What are the gaps and tolerances for each of the gaps between the fuel to cell
wall, rack to rack, and rack to wall? What are the assumed initial locations of the various
components (fuel assemblies and each rack) and what is the technical basis for this
assumption. Were any studies done for different initial conditions (considering tolerances); if
not, explain why. What requirements are in the DCD to ensure that the assumed gaps
(considering tolerances) will always be maintained throughout the licensing period?

(Revision 1 - noted from Revision I response below) During the August 6-7, 2009 meeting
with the NRC a new question was raised about the tool storage area

New Question: (Revision 2)

During the June 2010 audit, the NRC requested that dimension and gap information for the
spent fuel racks be clarified between the two similar RAIs (RAI-TR54-15, RAI-TR54-026) to
show consistency and alignment to the current design basis shown in DCD Figure 9.1-2, 9.1-3,
and 9.1-4.

( Westinghouse
RAI-TR54-026 Rev. 2
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

Westinghouse Response:

(Revision 0) (Superseded by Revision 2)

All gac be•tween fuel accomlio- an cell wa•! , beh'en racke, and between rncke a nnpl
wa• a.?? ro cot. to match t.ho nominal ga'pe prov.idod on" t.ho .ecstinghouco-' Dr•_ving APP FSO2 V2

002 Revi'Qscin 0 "Diecrte Zono Tw'o Rogion Spont Fuel Racki Poo-l Lay-'ut. The following table
eummarizoc the gap information ucod in tho d. Iynamic ana!y .

Fumel to Coil! Wall Raeek teReek Rekt)'l

Noeminal Gop ý 4i8h) A3" 81 - 0.25" 4 " 7

Fuel..i ..aec ..umedc.entr.ally lecated in. l. hi. e tc..ince minimiz'n ga en one or
tewa_00@e will generally produce a liarger hydrodynam~ie couwpling, effect.

de-pe-ndent, rather than ahowayc being heldcentant at thiintavlu.Teegctoticfet

Once ackearemtalled, the "ac built" gape are ro cldwt~h the gapeC initially uICed for

anal' 'nc by evaluwation. of tenmrclrutead the predict_ edotin.Octh cbit"
areaceptd y ealatin f the urn rcle the eny N.-a the gaps w.ould chang ee tm

wol eby the actionoa ceimici eveont. Gaembined Licencems applicanteil have a procdr
in place to- adrc-aueetof the poet decign biacic ce i even gc n oe alut

th acetailt'of the cniuaonhengits~ aceeptoble, or to take apprprpiate cretv
;actiene. A etatemeint il be41 adde mipto beth the Technical Reoped and DaD addreeeing the
decignp bo~aci @Mcicmi evcnt Potcntial ehange in gapc betwIeen the epen~t fuel racke.

BWestinghouse
RAI-TR54-026 Rev. 2
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

Response: (Revision 1) (Superseded by Revision 2B)

u-ring the August 6 7, 2009 meetin;g with the NSRC it; as. iden,*tifie;d, thaRt spent fuel raFck Al s
showýAn to- slid-e into the aarea o-f the- spn ueol designated as the "Tool Storage Area". To
eliminate, this fro~m happening, the Tool Sto~rage Area has been resized from 32inhe wide with
a 3.2 ~ gap from the ton' storage area to rack A!, to 33 ice wide with A 4.2 ic gap. This

InrGease ingpie peludes rack Al fromn entering the tool Gtorage area aS the roult o~fa
seismicG even't.

• J I I I I

nep uuuD :ma TR ~eisicn setionsn% heiow navez Dee -nnuoaat accorgingly to retlect i
GhaRge-

-'1

Response: (Revision 2)

The figures and related discussion included in the previous revisions of this RAI response are
out dated and superseded (due to design changes that strengthened the racks) as follows:

* The current versions of DCD Figures 9.1-2 (both sheets) and 9.1-3 (both sheets) were
included in the response to RAI-SRP9.1.2-SEBl-06 (Letter DCPNRC_002690, issued
11/11/09).

" The current version of DCD Figure 9.1-4 is included as part of design change proposal
(DCP 1185 dated 12/18/09).

The basis of the latest versions of DCD Figures 9.1-2 (both sheets), 9.1-3 (both sheets), and
Figure 9.1-4 were included in APP-GW-GLR-033 (Revision 3, November 2009) and are retained
in TR54 (Reference 1).

Additionally, the fuel-to-cell wall gap has been recalculated as follows:
• Maximum (nominal) fuel-to-cell wall gap: (8.8"-8.404")/2 = 0.198".
* Minimum (nominal) fuel-to-cell wall gap: (8.8"-8.426)/2 = 0.187".

Reference:

1. APP-GW-GLR-033, Revision 4, May 2010, "Spent Fuel Storage Rack Structural/Seismic
Analysis," (Technical Report Number 54, TR54)

( Westinghouse
RAI-TR54-026 Rev. 2
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

Design Control Document (DCD) Revision:

DCD Changes: (Revision 0 and 1) (Superseded by Revision 2)

(Th Re.'iio 0 repne a ncroated into P"',l7.

DCD Ch fngei: The m:BFrkup ef DID Re'Iw. 17 Fig=re0 9.1 1 bLel 2a". cn&' s 1"1.'.'z m-o... .cin0 T in in 0 . 1

DCD Changes: (Revision 2)

None.

PRA Revision:
None.

Technical Report (TR) Revision:

TR Changes: (Revision 0, 1)

The makpof T=R 51 e.. n

TR Changes: (Revision 2)

None.

(Superseded by Revision 2)

erat•W into A Q1 81'I L ^ý03 R\

- - -1 -
_931--riz - - -0-MI-A-4 Q_ _nI.A-09Z __ -in mg--w-w-on __ - __ __ __ _. ýk .---

e Westinghouse
RAI-TR54-026 Rev. 2
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

ALL GAPS ARE NOMINAL AND
MEASURED AT THE TOP OF THE RACKS
FROM THE EXTERIOR CELL WALL.

fWestinghouse
RAI-TR54-026 Rev. 2
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

RAI Response Number: RAI-TR54-015
Revision: 3

Question: (Revision 0)

Insufficient descriptive information has been included in the spent fuel report to permit an
adequate review of the structural/seismic analysis of the spent fuel racks. As indicated in
SRP 3.8.4, App. D, provide descriptive information including plans and sections showing the
spent fuel racks and pool walls, liner, and concrete walls. All of the major features of the racks
including the cell walls, baseplate, pedestals, bearing pads, neutron absorber sheathing, any
impact bars, welds connecting these parts, and any other elements in the load path of the racks
should be shown on one or several sketches. These sketches should also indicate related
information which includes key: cutouts, dimensions, material thicknesses, and gaps (fuel to
cell, rack to rack, rack to walls, and rack to equipment area). In addition to the above, for review
of postulated fuel handling drop accident and quantification of the drop parameters, sketches
with sufficient details for the fuel handling system should be provided to facilitate the review as
indicated in SRP 3.8.4, App. D.

October 8-12, 2007 Audit: (Revision 1)

Based on the original request made in the RAI, the review of the RAI response and the revised
details in Section 9.1 of DCD Rev. 16, the following items still need to be provided or clarified in
the TR and DCD:

(1) The key dimensions of the male and female pedestal components and bearing plates
should be shown in the figures provided in the RAI response.

(2) The welds connecting the pedestals to the baseplate and the baseplate to the fuel cell
walls are not shown. The information for the welds should indicate the type of the weld
(e.g., fillet) and whether they are all around or the extent of the welds.

(3) Figure TR54-15.6 (in the RAI response) does not show any leak chase channels in the
spent fuel pool floor. W indicated that there are leak chase channels;, however they are
not shown in rack layout figure. W confirmed that the fuel rack analyses did not
consider the possible impact loading of a rack pedestal over the leak chase channel.
Therefore, the staff request W to explain why the effects of the leak chase channel were
not considered in the fuel rack analyses and the calculation that demonstrates the
adequacy of the liner/concrete in the local region around the pedestal which is part of
the TR report. Also, Figure TR54-15.6 which will be included in the TR should be
revised to show the leak chase channels if they are used.

RAI-TR54-015 Rev. 3
Page 1 of 19



AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

(Revision 2) Supplemental Question from May 2008 Meetings: general

New Question: (Revision 3)

During the June 2010 audit, the NRC requested that dimension and gap information for the
spent fuel racks be clarified between the two similar RAIs (RAI-TR54-15, RAI-TR54-026) to
show consistency and alignment to the current design basis shown in DCD Figure 9.1-2, 9.1-3,
and 9.1-4.

Westinghouse Response:

(Revision 0) (Superseded by Revision 3)

W~ectinghouce hac provided cktch0c in thAtahet oW RI1 repoc chowingQ tho
major featurec of the rackc a cnd c pent fueal pool. Theecece ilb noprtdi
Technic-al1 Report 51. Wetnhuehcntfnceho detailed dpcign of fuel handlin

atht-th upfthe drop p@arameterchc on calihd nth@O (both maximu dro-p Woightc an~d
heigt4 Te DO drp heightc ar@mcF geae than- w-hat ic being decigned for thefe

handling equipmet Thci tated- in the RAI T=R 511 recpence. During then UPC
Struturl/Sicmc adit. of Apnril I1st then complete decign drawinge of the Spent and nwfe
rack wee aailbleto then NRQC for revoiew Holtccp eplainedhwte akfatrcwr

incorporated into the cewcmic/ctru ctural modele.

October 8-12, 2007 Audit: (Revision 1) (Superseded by Revision 3)

... ectin.hue hac r.. vi.ed- the layout figurec for Region 1 and Region 23 -pent fuel rac.kca

requested.h e fureceare prepenstd beltow N the DcnaD Revicin andReviin n cacti&nc

linerF have boo dcgne cuc tpha norcmpdcainr"ve ekhcc

Westinghouse supplemental response to NRC Technical Review Meetings May 21 & May
i22, 08: (Revision 2) (Superseded by Revision 3)

\Avectinghouc~e agreed to change spent fuel peel rack layout chw in Figur 2 fTR5 e
and ~ ~ ~ E D&@iur .IocAnge noeto'p gapc arem nomia an macred- at theion o h

rac fom heextrir ellwal"..Acofrom RA TR5I 36 Rev 2 reepence, the tool area-cchw
tonb 31: inchec rather than 36G inhc AI addition Figuras 3ad OWFge CM 9. I cheeit 1 of
2) have been changed to_ cor-rectl relc6hAitne rmteTPo h baigpd~ h
boitto ftebain a)t h tpo h ak

BWestinghouse
RAI-TR54-015 Rev. 3
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

New Response: (Revision 3)

The figures and related discussion included in the previous revisions of this RAI response are
out dated and superseded (due to design changes that strengthened the racks) as follows:

" The current versions of DCD Figures 9.1-2 (both sheets) and 9.1-3 (both sheets) were
included in the response to RAI-SRP9.1.2-SEB1-06 (Letter DCP_NRC_002690, issued
11/11/09).

* The current version of DCD Figure 9.1-4 is included as part of design change proposal
(DCP 1185 dated 12/18/09).

The basis of the latest versions of DCD Figures 9.1-2 (both sheets), 9.1-3 (both sheets), and
Figure 9.1-4 were included in APP-GW-GLR-033 (Revision 3, November,2009) and are retained
in TR54 (Reference 1).

Reference:

1. APP-GW-GLR-033, Revision 4, May 2010, "Spent Fuel Storage Rack Structural/Seismic
Analysis," (Technical Report Number 54, TR54)

Design Control Document (DCD) Revision:

(Revision 0 and 1) (Superseded by Revision 3)

Tho €cot tuol. r•cI" tiQ'_roc inR coct'.n U.1. ot UcU rvcion',-' f.t aro ro•Iacod with tho to! i-ow'.n

IWestinghouse

RAI-TR54-015 Rev. 3
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

. Spent Fuel Sterage Roel Layout (889 StageSE

( Westinghouse
RAI-TR54-015 Rev. 3
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

DCD Revision from RAI-TR54-15: (Revision 2) (Superseded by Revision 3)
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

P iguro YA= 18 i 01oo I-A OTMjogion ;A pzn uo roaoKa1 Ly

ALL GAPS AHE NOMINAl AND
MAAUR•IDAT rpi- Mo'P OF THE RACKS
FROM THF IJCIJ CELL WAkjL

Figure 9A. 4 Spent F uel btofrage Pool L ayout (88 btaiag- oair:

DCD Changes: (Revision 3)

None.

PRA Revision:

None

l)Westinghouse
RAI-TR54-015 Rev. 3
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

Technical Report (TR) Revision:

(Revision 0 and 1) (Superseded by Revision 3)
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( Westinghouse
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API1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

Fig-ro 2 2 configur-tion of • Roglin 1 Stor•.o Coil (Shoot 2 of 2)

a)Westinghouse
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)
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API000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

Fiquro 2 3 Configwuraftion of a Rogion 2 Sto4ago Coil (hoot 2 of 2)
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

Technical Report Revision from RAI-TR54-15 Rev 2 response:
(Superseded by Revision 3)

Figue 2 1 has been changed to reflect the regucs~ted added note All gaps are nominal and
e•asured at the top of the raFk from the exte1rior cll rote" wal ard the c-hange in si*ze of the teol

strae area to a-ccommordate rck moevement durinG aR ea,•h•llake.
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API000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

TR Changes: (Revision 3)

None.

* Westinghouse
RAI-TR54-015 Rev. 3
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