
  
 
 

February 1, 2008 
 
 
 
Dr. William J. Shack, Chairman 
Advisory Committee on Reactor Safeguards 
U.S. Nuclear Regulatory Commission 
Washington, D.C.  20555-0001 
 
SUBJECT: INTERIM LETTER: CHAPTERS 2, 5, 8, 11, 12, AND 17 OF THE U.S. NUCLEAR 

REGULATORY COMMISSION STAFF’S SAFETY EVALUATION REPORT WITH 
OPEN ITEMS RELATED TO THE CERTIFICATION OF THE ESBWR DESIGN 

 
Dear Dr. Shack: 
 
This is in response to the Advisory Committee on Reactor Safeguards’ (ACRS or the 
Committee) November 20, 2007, letter regarding the review of the General Electric-Hitachi 
Nuclear Energy Americas, LLC, (GEH) application for certification of the economic simplified 
boiling-water reactor (ESBWR) plant design.  During the ACRS meeting on November 2, 2007, 
the staff discussed its safety evaluation reports (SERs) with open items (OIs) for Chapters 2, 5, 
8, 11, 12, and 17 of the ESBWR design certification application with the full committee.  These 
discussions included the status of OIs identified in the SERs as well as the technical concerns 
associated with them.  The ACRS raised specific concerns on Chapter 5 associated with 
minimizing the potential for stress-corrosion cracking of austenitic stainless steels and nickel-
based alloys and measures to minimize and mitigate post-welding processes that could 
contribute to this type of corrosion.  In addition, the Committee raised concerns associated with 
the use of water chemistry controls as a measure to minimize irradiation-assisted stress-
corrosion cracking.  The enclosure to this letter discusses the staff’s responses to these specific 
ACRS concerns.  The staff continues to work with GEH to obtain satisfactory resolution to the 
OIs presented in the SERs and looks forward to presenting the resolutions to these OIs to the 
ACRS during future presentations on the final safety analysis report for the ESBWR design 
certification application. 
 
The ACRS also stated that, although the basis for the estimated source term for radioactive 
materials released from fuel into the RCS seems reasonable, the Committee would like to 
review the data and the analysis procedure used to develop the source team.  The staff has 
sent a request for additional information to GEH to obtain this material and will provide this 
information to ACRS once received. 
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Thank you for your comments.  I appreciate the willingness of the ACRS to engage with the staff 
on a chapter-by-chapter review process for the SERs with OIs and believe this process has  
greatly facilitated the staff’s review.  My staff looks forward to continued interactions with the 
Committee on the SERs with OIs for the remaining chapters of the ESBWR design certification 
application. 
 

Sincerely, 
 
 
      /RA Martin J. Virgilio for/ 
 

Luis A. Reyes 
Executive Director  
   for Operations 

 
Enclosure: 
Staff Response to ACRS Comments 
 
cc: Chairman Klein 
 Commissioner Jaczko 
 Commissioner Lyons 
 SECY 
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Enclosure 

The U.S. Nuclear Regulatory Staff Response to the 
Advisory Committee on Reactor Safeguards 

Interim Letter Dated November 20, 2007, 
Regarding Safety Evaluation Reports with Open Items 

on the ESBWR Design Certification Application 
 

 
The staff prepared responses to comments from the Advisory Committee on Reactor 
Safeguards (ACRS) on the staff’s safety evaluation report (SER) with open items for Chapter 5, 
“Reactor Coolant System and Connected Systems,” of the economic simplified boiling-water 
reactor (ESBWR) design certification application.  The staff responded to these concerns during 
the ACRS ESBWR subcommittee meeting on January 16 and 17, 2008, and continues to work 
with the applicant to develop satisfactory resolution to these concerns and to revise the ESBWR 
design control document accordingly.  The staff plans to discuss final resolution of these 
concerns during the ACRS full committee meeting on the final SER for the ESBWR design 
certification application. 
 
ACRS Comment:  The staff should further investigate the adequacy of controls on post-weld 
grinding.  GE-Hitachi Nuclear Energy Americas, LLC, (GEH) has placed controls on the use of 
grinding wheels and wire brushes in the fabrication of the ESBWR components and structures 
to prevent potentially degrading materials from entering the system.  However, post-weld 
grinding can degrade the resistance of austenitic stainless steels and nickel-based alloys to 
various stress-corrosion cracking (SCC) mechanisms when exposed to the reactor coolant.  The 
controls on welding practice should be revised to eliminate such practices to the extent possible 
and to mitigate their consequences in those instances in which grinding is unavoidable. 
 
Staff Response:  The staff recognizes that excessive cold working of austenitic stainless steels 
and nickel-based alloys makes them more susceptible to SCC even when using materials (i.e., 
low-carbon stainless steel and niobium-modified Alloy 600) that are considered to be resistant to 
SCC.  However, post-weld grinding of austenitic stainless steel and nickel-based alloy welds 
during the fabrication of reactor coolant pressure boundary components is unavoidable in many 
instances, such as, during the removal of temporary attachments, surface contouring of welds to 
facilitate nondestructive examinations, and removal of welding defects.  The staff notes that 
welding defects discovered during the fabrication process by the various examination methods 
that are in excess of the American Society of Mechanical Engineers Boiler and Pressure Vessel 
Code (ASME Code) acceptance criteria must be repaired.  The staff makes use of review 
guidance in the standard review plan and design and inspection criteria in the ASME Code to 
provide an adequate basis to ensure the long-term integrity of structures, systems, and 
components (SSCs) important to safety.  Revision 4 of the ESBWR design control document 
(DCD) partly addresses this issue for austenitic stainless steels used for reactor vessel internals 
and the reactor coolant pressure boundary.  That is, during the fabrication, cold working will be 
controlled by applying limits in hardness, bend radii, and surface finish on ground surfaces.  
Revision 4 of the ESBWR DCD is silent, however, on the control of cold working of nickel-based 
alloys.  The staff has been discussing additional controls on grinding with GEH, which the staff 
will consider if they are proposed by either GEH or a combined operating license (COL) 
applicant.



 -2- 
 
ACRS Comment:  Although the materials chosen for the pressure boundary are resistant to 
SCC under normal boiling-water reactor water chemistry, experience indicates that core 
internals will be susceptible to irradiation-assisted stress-corrosion cracking (IASCC) unless 
more controls are placed on water chemistry.  ACRS would like the opportunity to review 
ESBWR reactor coolant system chemistry controls in future meetings. 
 
Staff Response:  The staff recognizes the potential benefits of controls on water chemistry.  The 
staff makes use of review guidance in NUREG-0800, ”Standard Review Plan for the Review of 
Safety Analysis Reports for Nuclear Power Plants,” and design and inspection criteria in the 
ASME Code to provide an adequate basis to ensure the long-term integrity of SSCs important to 
safety.  This review guidance and the design and inspection codes have evolved over time, 
recognizing the benefits of tighter controls on water chemistry.  However, specific requirements 
to address IASCC through water chemistry controls have not been developed as part of the 
U.S. Nuclear Regulatory Commission’s regulatory requirements.  Such controls have been a 
subject of discussion with GEH and will be considered by the staff if they are proposed by either 
GEH or a COL applicant.  Although there are no regulatory or ASME Code requirements for a 
design certification applicant, like GEH, to require the use of a hydrogen water chemistry 
system, the staff still considers the reactor internals less susceptible to IASCC for several 
reasons, which are summarized here and described in more detail in the staff’s safety 
evaluation report for Chapter 4 of the ESBWR DCD.  Only low-carbon stainless steel and nickel 
alloys modified for high SCC resistance will be specified for reactor internals.  Strict controls of 
the fabrication and installation processes for the reactor internals will be used.  Application of 
surface finishing techniques will be used to remove surface cold work in the weld heat-affected 
zones of the major structural welds in the large internals. 



<<
  /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


