
 
 
 

November 6, 2007 
 
APPLICANT: Westinghouse   
 
SUBJECT: SUMMARY OF OCTOBER 8-12, 2007, OPEN AND CLOSED MEETING WITH 

WESTINGHOUSE TO DISCUSS AP1000 SEISMIC ANALYSES 
 
 
On October 8-12, 2007, an open and closed meeting was held between the U.S. Nuclear 
Regulatory Commission (NRC), and representatives of Westinghouse, at the Westinghouse 
Office in Monroeville, Pennsylvania.  The purpose of the meeting was to review seismic 
analyses conducted to demonstrate the adequacy of the AP1000 design for a range of selected 
soil site conditions, spent fuel rack and new fuel rack design, and containment vessel design 
adjacent to large penetrations.  A portion of the meeting was dedicated to the discussion, and 
audit of calculations related to Westinghouse’s responses to the NRC staff’s Requests for 
Additional Information (RAIs) associated with several seismic and structural design related 
Technical Reports (TRs).  In addition, Westinghouse made several presentations on various 
seismic analyses including their evaluation of high frequency seismic input to the AP1000 
design.  A list of meeting attendees is included as Enclosure 1, and the agenda for the topics 
discussed is included as Enclosure 2.  Enclosures 3 through 6 contain Westinghouse’s meeting 
presentations.  A summary of the meeting is included below. 
 
Based on the review of information provided by Westinghouse, the NRC staff determined that 
Westinghouse’s general approach used to extend the seismic analysis of the nuclear island 
structures to soil sites appear reasonable.  Final conclusions will be based on the review of final 
TR revisions and Design Control Document (DCD) changes.  In addition, the staff conveyed the 
following more specific conclusions to Westinghouse at the audit exit:  
 
1. The staff realizes that the design floor response spectra documented in both DCD,  
 Rev 16, and in TR-03, Rev. 1 are still not final, and need to be revised.  Based on our 

review of TR-03, Rev. 0, the comparison of the staff’s confirmatory SASSI model 
analysis results with Westinghouse’s results, the discussion of your response to RAIs, 
and our review of the revised Appendix 3G to DCD, Rev. 16, the staff considers the 
approach and procedures used for calculating the design floor response spectra as 
reasonable, and generally acceptable.  The staff will review and draw conclusion on the 
final design floor response spectra when they become available. 

 
2. For the high frequency input issue, since TR-115 is still under preparation, the staff will 

perform its review when this report is submitted.  Based on Westinghouse’s 
presentation, the results appear appropriate, if it can be shown that the frequency 
capability of the NI20 finite element model extends to high frequencies on the order of 
80Hz or more.  Also, the staff found that the proposed method of evaluation for high 
frequency was different from the method described in Appendix 3I of the DCD.  The 
method described during the audit is dependent on the comparison of coherent and 
incoherent calculations, using the NI20 finite element model.  The staff expects that 
Westinghouse will address the above issues in the TR. 
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3. Westinghouse made a brief presentation to the staff describing its application of the 

response spectrum analysis method.  The staff found the application of the response 
spectrum analysis method to develop member forces for detailed design to be 
acceptable.  Westinghouse’s implementation of the CQC mode combination method, 
together with the Lindley/Low method is consistent with acceptable methods delineated 
in RG 1.92, Rev. 2.  

 
4. Regarding TRs-57 and 85, the staff is still reviewing Westinghouse’s responses, and will 

issue its review summary when the review is complete. 
 
5. Regarding TRs-03, 09, 44, and 54, the staff reviewed Westinghouse’s response to RAIs, 

conducted an audit on the design calculations, and discussed issues identified with 
Westinghouse engineers.  As a result, a significant number of RAIs were either resolved 
or converted as confirmatory.  The staff expects Westinghouse to revise its RAI 
responses, and submit to the staff for review.  

 
Westinghouse reviewed their current schedule for submitting new, as well as revised, Technical 
Reports related to various seismic analyses and responses to RAIs.  
 
The NRC staff identified that there is a need for another audit to further discuss the NRC’s 
evaluation of various AP1000 seismic analyses.  A tentative date was not identified, pending the 
receipt and review of additional TR revisions and RAI responses. 
 
There were no members of the public present at the meeting. 
 
Please direct any inquires concerning this meeting to Michael Miernicki at 301-415-2304, or 
mjm7@nrc.gov. 
 
      /RA/ 
 
 

Michael J. Miernicki, Project Manager 
AP1000 Project Branch 2 
Division of New Reactor Licensing 

      Office of New Reactors 
 
Project No. 740 
 
Enclosures:  
1. List of Attendees 
2. Agenda 
3. AP1000 Seismic Analyses 
4.   AP1000 Structural Evaluation of Hard Rock Sites  
5.   Nuclear Island:  Evaluation of Critical Sections 
6.   Evaluation for High Frequency Seismic Input 
   
cc:  See next page 
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cc: 
Mr. Glenn H. Archinoff Mr. Jay M. Gutierrez 
AECL Technologies Morgan, Lewis & Bockius, LLP 
481 North Frederick Avenue 1111 Keystone State Avenue, NW 
Suite 405 Washington, DC  20004 
Gaithersburg, MD  20877        
       Ms. Sophie Gutner 
Ms. Michele Boyd P.O. Box 4646 
Legislative Director Glen Allen, VA  23058 
Energy Program        
Public Citizens Critical Mass Energy Mr. Ronald Kinney 
  and Environmental Program South Carolina DHEC 
215 Pennsylvania Avenue, SE 2600 Bull Street 
Washington, DC  20003 Columbia, SC  29201 
              
W. Craig Conklin, Director Ms. Marilyn Kray 
Chemical and Nuclear Preparedness & President 
   Protection Division (CNPPD) NuStart Energy Development, LLC 
Office of Infrastructure Protection 200 Exelon Way, KSA3-N 
Department of Homeland Security Kennett Square, PA  19348 
Washington, DC  20528        
       Dr. Regis A. Matzie 
Mr. Barton Z. Cowan, Esquire Senior Vice President and 
Eckert Seamans Cherin & Mellott, LLC   Chief Technology Officer 
600 Grant Street, 44th Floor Westinghouse Electric Company 
Pittsburgh, PA  15219 20 International Drive 
       Windsor, CT  06095 
Mr. Marvin Fertel        
Senior Vice President Vanessa E. Quinn, Acting Director 
  and Chief Nuclear Officer Technological Hazards Division 
Nuclear Energy Institute National Preparedness Directorate 
1776 I Street, NW Federal Emergency Management Agency 
Suite 400 500 C Street, NW 
Washington, DC  20006-3708 Washington, DC  20472 
              
Mr. Ray Ganthner 
AREVA, Framatome ANP, Inc. 
3315 Old Forest Road 
P.O. Box 10935 
Lynchburg, VA  24506-0935 
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Mr. Ed Wallace 
General Manager - Projects 
PBMR Pty LTD 
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Republic of South Africa 
       
Mr. Gary Wright, Director 
Division of Nuclear Facility Safety 
Illinois Emergency Management Agency 
1035 Outer Park Drive 
Springfield, IL  62704 
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Email 
amonroe@scana.com   (Amy Monroe) 
APAGLIA@Scana.com   (Al Paglia) 
APH@NEI.org   (Adrian Heymer) 
awc@nei.org   (Anne W. Cottingham) 
bennettS2@bv.com   (Steve A. Bennett) 
bob.brown@ge.com   (Robert E. Brown) 
BrinkmCB@westinghouse.com   (Charles Brinkman) 
Carellmd@westinghouse.com   (Mario D. Carelli) 
chris.maslak@ge.com   (Chris Maslak) 
cristina.Ionescu@pgnmail.com   (Christina Ionescu) 
crpierce@southernco.com   (C.R. Pierce) 
CumminWE@Westinghouse.com   (Edward W. Cummins) 
cwaltman@roe.com   (C. Waltman) 
david.hinds@ge.com   (David Hinds) 
david.lewis@pillsburylaw.com   (David Lewis) 
dlochbaum@UCSUSA.org   (David Lochbaum) 
eddie.grant@excelservices.com   (Eddie Grant) 
erg-xl@cox.net   (Eddie R. Grant) 
frankq@hursttech.com   (Frank Quinn) 
garry.miller@pgnmail.com   (Garry D. Miller) 
gcesare@enercon.com   (Guy Cesare) 
greshaja@westinghouse.com  (James Gresham) 
gwcurtis2@tva.gov   (G. W. Curtis) 
gzinke@entergy.com   (George Alan Zinke) 
ian.c.rickard@us.westinghouse.com   (Ian C. Richard) 
james.beard@gene.ge.com   (James Beard) 
jcurtiss@winston.com   (Jim Curtiss) 
jgutierrez@morganlewis.com   (Jay M. Gutierrez) 
jim.riccio@wdc.greenpeace.org   (James Riccio) 
jim@ncwarn.org   (Jim Warren) 
JJNesrsta@cpsenergy.com  (James J. Nesrsta) 
john.o'neil@pillsburylaw.com   (John O'Neil) 
Joseph.savage@ge.com   (Joseph Savage) 
Joseph_Hegner@dom.com    (Joseph Hegner) 
junichi_uchiyama@mnes-us.com   (Junichi Uchiyama) 
KSutton@morganlewis.com   (Kathryn M. Sutton) 
kwaugh@impact-net.org   (Kenneth O. Waugh) 
lindg1da@westinghouse.com   (Don Lindgren) 
lynchs@gao.gov   (Sarah Lynch - Meeting Notices Only) 
Margaret.Bennet@dom.com   (Margaret Bennet) 
maria.webb@pillsburylaw.com   (Maria Webb) 
mark.beaumont@wsms.com   (Mark Beaumont) 
matias.travieso-diaz@pillsburylaw.com   (Matias Travieso-Diaz) 
maurerbf@westinghouse.com   (Brad Mauer) 
media@nei.org   (Scott Peterson) 
mike_moran@fpl.com   (Mike Moran) 
mwetterhahn@winston.com   (M. Wetterhahn)



 

 

DC Westinghouse - AP1000 Mailing List  - 4 - 
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Meeting with Westinghouse Regarding 
 

Technical Reports Related to AP1000 Seismic Analyses 
 

Monday- Friday, October 8-12, 2007 
 

Westinghouse Offices, Monroeville, PA 
 
 

 

Name Organization Telephone E-mail 

Michael Miernicki NRC 301-415-2304 mjm7@nrc.gov 

Thomas Cheng NRC 301-415-2770 tmc@nrc.gov 

Pravin Patel NRC 301-415-1505 pdp1@nrc.gov 

Joseph Braverman Brookhaven National Lab 631-344-2186 braverman@bnl.gov 

Rich Morante Brookhaven National Lab 910-455-3445 morante@bnl.gov 

Carl Costantino CJC & Associates 845-354-2602 carl@cjcassoc.com 

Don Lindgren Westinghouse 412-374-4856 lindgrda@westinghouse.com 

Lee Tunon-Sanjur Westinghouse 412-374-6475 tunonslj@westinghouse.com 

William LaPay Westinghouse 724-325-2037 wslapay@alltel.net 

Edward Cummins Westinghouse 412-374-6211 cumminwe@westinghouse.com 

Richard Orr Westinghouse 561-208-6596 orrrs@westinghouse.com 

James Parello Westinghouse 724-722-5545 parellj@westinghouse.com 

John Iacovino Westinghouse 412-374-4629 iacovijm@westinghouse.com 

Narendra Prasad Westinghouse 412-374-6317 prasadn@westinghouse.com 

Dali Li Hudson Global 412-374-4257 Li1d@westinghouse.com 

Masaki Kawashima Westinghouse (Obayashi) 412-374-5319 kawashima.masaki@obayashi.co.jp 

Keith Coogler Westinghouse 412-374-4625 cooglekl@westinghouse.com 

Ron Wessel Westinghouse 412-374-5319 wesselrp@westinghouse.com 

Brandon Schoonmaker Westinghouse 412-374-4331 schoonbj@westinghouse.com 

Andrea Sterdis Westinghouse 412-374-4856 sterdia@westinghouse.com 

John Ma NRC 301-415-2732 jsm@nrc.gov 
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Name Organization Telephone E-mail 

Dan Ghiocel GP Technologies 585-641-0379 dan.ghiocel@ghiocel-tech.com 

Alan Soler  Holtec 856-797-0900 
x612 

alan_soler@holtec.com 

Dale Swanson CB & I 815-439-6065 dswanson@cbi.com 

Chuck Bullard  Holtec 856-797-0900 
x633 

c.bullard@holtec.com 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

  

 
Agenda for Meeting with Westinghouse to Review AP1000 Seismic Analyses 

 
October 8-12, 2007 

 
Westinghouse Electric Company, Monroeville, Pennsylvania 

 
  
Monday October 8, 2007 
 
8:00a - 8:15a    Introductions and Agenda Review  NRC  
8:15a - 8:45a    Status and Summary of Seismic Analyses WEC  
9:00a - 9:15a    Public Comment Period  
Closed Session Begins 
9:15a - 6:00p    Audit of Seismic Analyses   NRC 
 
Tuesday October 9, 2007 
 
8:00a - 6:00p    Audit of Seismic Analyses   NRC 
 
Wednesday October 10, 2007 
 
8:00a - 6:00p    Audit of Seismic Analyses   NRC 
 
Thursday October 11, 2007  
 
8:00a - 6:00p    Audit of Seismic Analyses   NRC 
 
Friday October 12, 2007 
 
8:00a - 3:00p    Audit of Seismic Analyses   NRC 
1:00p     Public Meeting Begins 
1:00p - 1:45p    Discussion of Preliminary Audit Results NRC 
1:45p - 2:15p    Discussion of Open Items   NRC and WEC 
2:15p - 2:45p    Plans for additional analyses and review NRC and WEC 
2:45p - 3:00p    Public Comment Period 
3:00p     Adjourn 
 
 
 
 
 
 
 
 
 
 

Enclosure 2 



 

 

 
 
 
 
 
 
 

SUMMARY OF OCTOBER 8-12, 2007, 
OPEN AND CLOSED MEETING 

WITH WESTINGHOUSE 
TO DISCUSS AP1000 SEISMIC ANALYSES 

 
 
 
 

Enclosure 3 
 
 
 
 
 



 

 



 

 

 



 

 

 
 
 
 



 

 

 
 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

 
SUMMARY OF OCTOBER 8 - 12, 2007, 

OPEN AND CLOSED MEETING 
WITH WESTINGHOUSE 

TO DISCUSS AP1000 SEISMIC ANALYSES 
 
 
 
 

Enclosure 4 
 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

 
 
 
 
 



 

 

SUMMARY OF OCTOBER 8 - 12, 2007, 
OPEN AND CLOSED MEETING 

WITH WESTINGHOUSE 
TO DISCUSS AP1000 SEISMIC ANALYSES 

 
 
 
 

Enclosure 5  
 
 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

 
 
 
 



 

 

SUMMARY OF OCTOBER 8 - 12, 2007, 
OPEN AND CLOSED MEETING 

WITH WESTINGHOUSE 
TO DISCUSS AP1000 SEISMIC ANALYSES 

 
 
 
 

Enclosure 6 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

 
 
 
 
 
 
 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

 



<<
  /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 /Warning
  /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 150
  /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 150
  /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 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /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 reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


