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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

RAI Response Number: RAI-TR54-026
Revision: 2A

Question:

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?

New Question: (Revision 2A)

During the June 2010 audit, the NRC requested that dimension and gap information for the
spent fuel racks be clarified between the two similar RAls (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.

RAI-TR54-026 Rev. 2

@ Westinghouse Page 1 of 6



AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

Westinghouse Response: (Revision 0)

All gaps between fuel assemblies and cell walls, between racks, and between racks and pool
walls are set to match the nominal gaps provided on the Westinghouse Drawing APP-FS02-V2-
002 Revision 0 “Discrete Zone Two Region Spent Fuel Rack Pool Layout. The following table
summarizes the gap information used in the dynamic analyses.

Fuel-to-Cell Wall Rack-to-Rack Rack-to-Wall

Nominal Gap (inch) | (8.8’-8.1")/2=0.35" | 1” or 1.25” North — 3.2”
East-2.75”

South — 2.7”

West — 3.2”

Fuel is assumed centrally located in cell. This is conservative since minimizing gap on one or
two walls will generally produce a larger hydrodynamic coupling effect.

Numerical studies were done on other Holtec rack projects; the results generally showed a
small influence on results. A larger influence occurs if the gaps are assumed to be displacement
dependent, rather than always being held constant at their initial value. The neglect of this effect
is conservative.

Once racks are installed, the “as-built” gaps are reconciled with the gaps initially used for
analysis by evaluation of the numerical results and the predicted motions. Once the “as-builts”
are accepted by evaluation of the current results, the only way the gaps would change over time
would be by the action of a seismic event. Combined License applicants will have a procedure
in place to address measurement of the post design-basis seismic event gaps, and to evaluate
the acceptability of the configuration showing it is acceptable, or to take appropriate corrective
actions. A statement will be added to both the Technical Report and DCD addressing the
design-basis seismic event potential change in gaps between the spent fuel racks.

Response: (Revision 1)

. RAI-TR54-026 Rev. 2
Westmghouse Page 2 of 6




AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

During the August 6-7, 2009 meeting with the NRC it was identified that spent fuel rack A1 is
shown to slide into the area of the spent fuel pool designated as the “Tool Storage Area”. To
eliminate this from happening, the Tool Storage Area has been resized from 34 inches wide with
a 3.2 inch gap from the tool storage area to rack A1, to 33 inches wide with a 4.2 inch gap. This
increase in gap size precludes rack A1 from entering the tool storage area as the result of a
seismic event.

The DCD and TR Revision sections below have been updated accordingly to reflect this
change.

Response (Revision 2A)

The figures (and related discussion) included in all of the previous revisions of this RAI
response are out dated and are superseded as follows:
o The latest version of DCD Figure 9.1-4 is included in the response to RAI-SRP9.1.2-
SEB1-06.
e The correct TR54 Figure 2-1 has been incorporated into the latest revision of TR54
(Reference 1).

Additionally, the fuel-to-cell wall gap is corrected as follows:
e Maximum (nominal) fuel-to-cell wall gap: (8.8"-8.404")/2 = 0.198".
e Minimum (nominal) fuel-to-cell wall gap: (8.8"-8.426)/2 = 0.187".

This data is consistent with the response to RAI-TR44-17, which communicates the equivalent
information for the New Fuel Storage Rack.

The seismic analyses for both the New and Spent Fuel Storage Racks conservatively evaluate
the maximum nominal fuel-to-cell wall gap.
Reference:

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

Design Control Document (DCD) Revision: (Revision 0, 1)

(The Revision 0 response was incorporated into DCD R17.)

The markup of DCD Rev. 17 Figure 9.1-4 below shows the modification in the tool storage area
size.

. RAI-TR54-026 Rev. 2
Westmghouse Page 3 of 6




AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAl)

DCD Changes (Revision 2A)

The DCD changes provided in all of the previous revisions of this RAI response are out dated
and are superseded by the DCD changes included in the response to RAI-SRP9.1.2-SEB1-06.

PRA Revision:
None.

Technical Report (TR) Revision: (Revision 0, 1)

(The Revision 0 response was incorporated into APP-GW-GLR-033 R1.)

The markup TR-54 Rev. 2 Figure 2-1 below shows the modification in the tool storage area size.

TR Changes (Revision 2)

The TR changes provided in all of the previous revisions of this RAI response are out dated and
are superseded. The correct TR54 figure was incorporated into the latest revision of TR54
(Reference 1).

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

Response to Request For Additional Information (RAI)

Markup of DCD Rev. 17 Figure 9.1-4:
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

Markup of TR-54 Rev. 2 Figure 2-1:
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

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

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
Westmghouse Page 1 of 18



AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

New Question: (Revision 2A)

During the June 2010 audit, the NRC requested that dimension and gap information for the
spent fuel racks be clarified between the two similar RAls (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)

Westinghouse has provided sketches in the attachment to RAI TR54-15 response showing the
major features of the racks and spent fuel pool. These sketches will be incorporated in
Technical Report 54. Westinghouse has not finished the detailed design of fuel handling
equipment and detailed sketches are not available at this time. However, the quantification of
the drop parameters has been established in the DCD (both maximum drop weights and
heights). The DCD drop heights are much greater than what is being designed for the fuel
handling equipment. This is stated in the RAI-TR-54-1 response. During the NRC
Structural/Seismic audit of April 16", the complete design drawings of the spent and new fuel
racks were available to the NRC for review. Holtec explained how the rack features were
incorporated into the seismic/structural models.

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

Westinghouse has revised the layout figures for Region 1 and Region 2 spent fuel racks as
requested. These figures are presented below in the DCD Revision and TR Revision sections
below. Leak chases are used in the spent fuel pool. The plates making up the spent fuel pool
liner have been designed such that no rack pedestals are over leak chases.

Westinghouse supplemental response to NRC Technical Review Meetings May 21 & May
22, 2008: (Revision 2)

Westinghouse agreed to change spent fuel pool rack layout shown in Figure 2-1 of TR-54 Rev 2
and DCD Figure 9.1-4 to change note to “All gaps are nominal and measured at the top of the
rack from the exterior cell wall”. Also from RAI-TR54-36 Rev 2 response, the tool area is shown
to be 34 inches rather than 36 inches. In addition, Figure 2-3 and DCD Figure 9.1-3 (sheet 1 of
2) have been changed to correctly reflect the distance from the TOP of the bearing pad (not the
bottom of the bearing pad) to the top of the rack.

Response (Revision 2A)

The figures (and related discussion) included in all of the previous revisions of this RAI
response are out dated and are superseded as follows:

. RAI-TR54-015 Rev. 3
Westmghouse Page 2 of 18




AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

e The latest versions of DCD Figures 9.1-2 (both sheets), 9.1-3 (both sheets), and 9.1-4
are included in the response to RAI-SRP9.1.2-SEB1-06.
e The correct TR54 figures are incorporated into the latest revision of TR54 (Reference 1).

Reference:

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

Design Control Document (DCD) Revision: (Revision 0 and 1)

The spent fuel rack figures in section 9.1 of DCD revision 16 are replaced with the following
figures:

Figure 9.1-2 (Sheet 1 of 2) Region 1 Spent Fuel Storage Rack Layout

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)

Figure 9.1-2 (Sheet 2 of 2) Region 1 Spent Fuel Storage Rack Cross Section
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

Figure 9.1-3 (Sheet 1 of 2) Region 2 Spent Fuel Storage Rack Layout
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

Figure 9.1-3 (Sheet 2 of 2) Region 2 Spent Fuel Storage Rack Cross Section
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ALL GAPS ARE NOMIMAL AND MEASLREED

AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)
Figure 9.1-4 Spent Fuel Storage Pool Layout (889 Storage Locations)
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

DCD Revision from RAI-TR54-15: (Revision 2)
Replace Figures 9.1-3 (Sheet 1 of 2) and 9.1-4 with the following:
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

ALL GAPS ARE NOMINAL AND
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FROM THE EXTERICR CELL WALL, @

—-— — AEdELE
1.2 WEF, Frel
.,.E_—\-III A5 NEF, p= l—u- REF. P S HFE
l'_ ﬂ\ =0 TIEEL LT NEE TTOIE -—"—["—rm
“- — DJ_ HIE=
\ - ' r
o e e e s
1 .
i . i :
| 1 I - - .
jnrr#_j i '_ -I ; : - T
] EE F - 1 iall
TR R ) SloL Ty I | y T
AR
- B o B e o & - o
t 12 l'TH‘—f 4Kt K1t i
K TR 11 RACE HACTE i
H.'Ei 1 N mi 1 B4 1
T 71 T T
[ T TITTT 17 2T
guass i N RREEEEE ARaEsE s T 2o
I W1 1100 0 e T T ' |
L e
ETRLF \k:,'g_'f“ R IIlL - el i e TER :Iiti.--l-m—

Figure 9.1-4 Spent Fuel Storage Pool Layout (889 Storage Locations)

DCD Changes (Revision 3)

The DCD changes provided in all of the previous revisions of this RAI response are out dated
and are superseded by the DCD changes included in the response to RAI-SRP9.1.2-SEB1-06.

PRA Revision:

None

Technical Report (TR) Revision: (Revision 0 and 1)

The following Figures have been incorporated into Technical Report 54 Revision 1:

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

Response to Request For Additional Information (RAI)

Figure 2-1 Spent Fuel Pool Storage Layout (889 Total Storage Locations)
Note: leak chases shown in phantom
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

Figure 2-2 Configuration of a Region 1 Storage Cell (Sheet 1 of 2)
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

Figure 2-2 Configuration of a Region 1 Storage Cell (Sheet 2 of 2)
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

Figure 2-3 Configuration of a Region 2 Storage Cell (Sheet 1 of 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)

Technical Report Revision from RAI-TR54-15 Rev 2 response:

Figure 2-1 has been changed to reflect the requested added note All gaps are nominal and
measured at the top of the rack from the exterior cell wall and the change in size of the tool
storage area to accommodate rack movement during an earthquake.
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Figure 2-1 Spent Fuel Pool Storage Layvout (582 Total Storage Locations) — Leak Chases Show in
Phantom
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAI)

Figure 2-3 (Sheet 1 of 2) has been changed to reflect the correct distance from the TOP of the
bearing pad to the top of the rack
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Figure 2-3 Configuration of a Region 2 Storage Cell (Sheet 1 of 2)
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AP1000 TECHNICAL REPORT REVIEW

Response to Request For Additional Information (RAl)

TR Changes (Revision 3)

The TR changes provided in all of the previous revisions of this RAI response are out dated and

are superseded. The correct TR54 figures were incorporated into the latest revision of TR54
(Reference 1).

RAI-TR54-015 Rev. 3

@ Westinghouse Page 18 of 18




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /OK
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 450
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for compliance with 10CFR1, Appendix A.  Created PDF documents can be opened with Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


