
 
 

November 18, 2010 
 
 
MEMORANDUM TO:     Eileen M. McKenna, Chief 
 AP1000 Projects Branch 2 
 Division of New Reactor Licensing 
 Office of New Reactors 
 
FROM: Patrick Donnelly, Project Manager               /RA/ 
 AP1000 Projects Branch 2                                                       
 Division of New Reactor Licensing 
 Office of New Reactors 
 
SUBJECT: SUMMARY OF A PUBLIC MEETING WITH WESTINGHOUSE 

ELECTRIC COMPANY REGARDING CHANGE NOTICE 74 AND THE 
AP1000 CONTAINMENT VESSEL EXTERNAL PRESSURE DESIGN  

 
 
The U.S. Nuclear Regulatory Commission (NRC) held a Category I public meeting on  
July 23, 2010.  The Office of New Reactors (NRO) met with Westinghouse Electric Company 
(Westinghouse) representatives to discuss a pending design change package.  Specifically, the 
participants discussed the technical issues related to Change Notice (CN) 74 and the AP1000 
containment vessel external pressure design and analysis.  The meeting was held at NRC 
headquarters in Rockville, Maryland.   
 
The purpose of this meeting summary is to briefly describe the meeting, its participants, and to 
delineate the results.  There were 29 participants in attendance at the meeting location and one 
participant by teleconference.  See Enclosure 1 for the list of attendees. 
 
Discussion 

 
Following the introductions of the attendees at the meeting and on the NRC telephone bridge, 
the NRC project manager noted and confirmed with all participants that there were members of 
the general public on the phone bridge.  Westinghouse began the meeting by presenting 
prepared information, in slide format, for all to view and discuss.  This presentation was 
supplemented by a submittal of preliminary design control document (DCD) changes earlier in 
the week for the staff to review in preparation for the meeting.  The Westinghouse presentation 
and supplemental pre-meeting review package are provided in Enclosures 2 and 3, 
respectively.  The Westinghouse technical presentation was regularly interrupted by technical 
questions from the NRC staff, which were discussed among the participants.  A summary of the 
technical issues brought up by the NRC staff is listed below. 
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Control Logic: 
 
1.   Draft AP1000 CN 74 contains information specifying the logic for the control of the vacuum 

relief valves.  The draft specifies containment low pressure signal takes priority over any 
containment isolation signals, such as containment pressure high or high radiation in 
containment, from closing containment isolation valves VFS-V800A and V800B following a 
containment low pressure signal.  An explanation for how this meets the requirements of  

      10 CFR 50.34(f)(2)(xiv)(A) that ensure that all non-essential systems are isolated 
automatically by the containment isolation system and the requirements of 10 CFR 
50.34(f)(2)(xiv)(E) that automatic closing on a high radiation signal be provided for all 
systems that provide a path to the environment is required.  In addition, see General Design 
Criteria 54 & 56. 

 
Valves: 
 
1.  Draft CN 74 for the planned containment vacuum relief system includes two normally closed 

motor-operated butterfly valves that will be powered by the 1E battery supply, and signaled to 
open on a specific containment vacuum pressure.  The CN should provide additional 
information to support the operational and sealing capability for these two motor-operated 
valves (MOVs).  For example, the CN should address the following: 

 
a.  butterfly valve design that provides a leak-tight seal for its containment isolation 

function and also maintains full closed position with design-basis differential pressure 
from either flow direction until signaled to open; 

b. functional design and qualification of these MOVs to satisfy their design-basis 
requirements for both containment isolation and vacuum relief functions; 

c.  operating control method using limit switch, torque switch, or a combination of these 
switches to provide assurance of valve sealing capability without overstroking the 
valve disk through the seat; 

d.  power availability to operate these MOVs for the required number of cycles 
considering the valve, actuator, and motor sizes, stroke time, and torque 
requirements to operate under their design-basis conditions using the 1E battery 
supply over the time period which these valves might need to function with 1E power 
also supplied to other plant equipment; 

e. description of plan to satisfy applicable ASME OM Code inservice testing (IST) 
provisions and 10 CFR Part 50, Appendix J leak-testing requirements; 

f.  description of plan to satisfy 10 CFR 50.55a supplemental requirements for periodic 
verification of MOV design-basis capability, including application of Joint Owners 
Group (JOG) Program for MOV Periodic Verification with program scope to include 
this butterfly valve design and application; 

g. correction of valve size in draft CN table 3.9-16 
h. containment isolation closing times compliance with CSB BTP 6-4 to support  

chapter 15 analysis. (see NUREG-1793 chapter 6.2.4.13) 
 
2.   Draft CN 74 includes two parallel check valves in series with the butterfly valves in the 

planned containment vacuum relief system.  The CN needs to provide additional information 
to support the operational and sealing capability of these two check valves.  For example, 
the CN should address the following:
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a.  check valve design that provides a leak-tight seal for containment isolation function 
and will open at a preset containment vacuum pressure that supports the CN 
analysis; 

b.  functional design and qualification of these check valves to satisfy their design-basis 
requirements for both containment isolation and vacuum relief functions; 

c.  installation orientation for check valve that supports design assumptions for operating 
differential pressure and sealing capability; 

d.  capability for bidirectional testing of each check valve; 
e.  description of plan to satisfy applicable ASME OM Code IST provisions and  
     10 CFR Part 50, Appendix J leak-testing requirements, including appropriate 

provisions for vacuum relief devices in Appendix I to ASME OM Code; and 
f.   correction of valve size in draft CN table 3.9-16 & inclusion of set pressure (Chapter 6) 
 

Minimum Service Metal Temperature: 
 
1.  A discussion/explanation concerning the validity of the minimum service metal analysis 

specified in Westinghouse Document APP-MV50-ZOC-039, as modified by Westinghouse 
letter dated July 9, 2010, is required.  Explain why it is still valid (i.e., still bounding), and if it 
not valid, provide the new analysis.   

 
Probabilistic Risk Assessment (PRA): 
 
1.   Draft CN 74 does not contain any changes to Chapter 17 or 19 despite the following 

points:       
a. there was a single minimum cutset for this system to fail containment, there are now 

nine.  This may impact the Chapter 17 and possibly Tier 1 Section 3.7. 
b. of the 8 new cutsets for VFS failing, half of them increase the risk significance of one 

or the other of the original vent valves (VFS-V009 or VFS-V010). 
c. there appear to be two new common-cause-failures (CCF) (CCF of MOVs to open 

and CCF of check valves to open) that will prevent adequate venting when required 
(the other system failure mode). 

d. preliminary analysis may not have recognized that these failures can be latent. 
 
General Analysis: 
 
1.   A discussion of the following is required: 

a.   analysis assumptions, including a description of how the relief valves are modeled 
(#, set points, size, timing, etc), any sensitivity studies performed, and how initial 
conditions were calculated with justification for the most limiting case is required.  

b.   how tech specs are tied to analysis assumptions 
c.  tech spec changes incorporating changes to the containment air-only cooling 

calculation and <6 MWt decay heat requirement (ILO 9MWt) 
d.  operator expectations for valve operation 
e.  change to larger containment coolers & effect on possible negative pressure events – 

i.e. now possible at full power? 
 
2.   DCD change package including all relevant changes from Rev 15, and a table that includes 

past RAI responses & DCD changes affected by this change, is required.
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3.  TR-09 to be updated to include a summary of the new buckling analysis calculations & 

thermal profile analysis. 
 
Following the technical discussion, Westinghouse stated that they would address the issues 
brought up by the staff in their forthcoming change notice report.  Westinghouse stated the 
complete change notice is scheduled to be submitted to the NRC on July 30, 2010. 
 
Prior to ending the meeting, the NRC project manager asked the members of the public in 
attendance and on the bridge if they wished to make any comments.  None were provided and 
the meeting was adjourned. 
 
Conclusion 
 
In general, the staff found the meeting to be effective and necessary to understand 
Westinghouse’s approach to resolve the issue of containment vessel external pressure relief. 
The changes required affect Tier 1, and Tier 2 chapters 3, 6, 7, 9 and 16 at a minimum.  It is an 
interdependent system that will require significant NRC staff review and coordination.  In 
conclusion, the design appeared to be sound in engineering design and has the potential to 
meet all applicable safety requirements and industry standards required for design certification. 
 
Enclosed with this summary are the materials relevant to this meeting.  The enclosed 
documents are as follows:  (1) meeting attendees list, (2) Westinghouse presentation slides, (3) 
Westinghouse pre-meeting NRC review package. 
 
 
Enclosures: 
As stated 
 
cc w/encl:  See next page 
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Enclosure 1 

Meeting Attendance List 
 
Name Organization 
Patrick Donnelly NRC 
Dave Jaffe NRC 
Michelle Hayes NRC 
Anne-Marie Grady NRC 
Pravin Patel NRC 
Sadar Ahmed NRC 
Bob Tjader NRC 
Billy Gleaves NRC 
Eileen McKenna NRC 
Malcolm Patterson NRC 
Chris Jackson  NRC 
Don Lindgren  Westinghouse 
Rob Sisk Westinghouse 
Kevin Moore Westinghouse 
Tom Kindred Westinghouse 
Mike Corletti Westinghouse 
Rolf Ziesing Westinghouse 
Bernd Laskewitz Westinghouse 
Drew Murphy Westinghouse 
David Kanuch Westinghouse 
Jeremy Heusberger Westinghouse 
Megan O’Keefe Westinghouse 
Mike Melton Westinghouse 
Don Peck Westinghouse 
Chuck Herbst SNC 
Amy Aughtman SNC 
Amy Monroe SCE&G 
Ken Karcher Progress Energy 
Eddie Grant NuStart 
 
Teleconference Attendees   
Name Organization 
Allison Rogers C. H. Guernsey & Co 
  
  
 

 
 

 



<<
  /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


