
October 16, 2007 
 
Mr. Robert E. Brown 
Senior Vice President, Regulatory Affairs 
GE-Hitachi Nuclear Energy Americas, LLC 
3901 Castle Hayne Rd  MC A-45 
Wilmington NC  28401 
 
SUBJECT: REQUEST FOR ADDITIONAL INFORMATION LETTER NO. 113 RELATED TO 

ESBWR DESIGN CERTIFICATION APPLICATION   
 
Dear Mr. Brown: 
 
By letter dated August 24, 2005, GE-Hitachi Nuclear Energy Americas, LLC (GEH) submitted an 
application for final design approval and standard design certification of the economic simplified 
boiling water reactor (ESBWR) standard plant design pursuant to 10 CFR Part 52.  The Nuclear 
Regulatory Commission (NRC) staff is performing a detailed review of this application to enable 
the staff to reach a conclusion on the safety of the proposed design.   
 
The NRC staff has identified that additional information is needed to continue portions of the 
review.  The staff’s request for additional information (RAI) is contained in the enclosure to this 
letter.  
 
To support the review schedule, you are requested to provide the requested additional 
information within 45 days of the date of this letter. 
 
If you have any questions or comments concerning this matter, you may contact me at  
301-415-6256 or djg3@nrc.gov or you may contact Amy Cubbage at 301-415-2875 or 
aec@nrc.gov.   
 
      Sincerely, 
 
      /RA/ 
 
 
      Dennis Galvin, Project Manager 
      ESBWR/ABWR Projects Branch 1 
      Division of New Reactor Licensing 
      Office of New Reactors 
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Requests for Additional Information (RAIs) 
ESBWR Design Control Document (DCD), Revision 3 

 

RAI 
Number 

Reviewer Question 
Summary 

Full Text 

18.5-5 
Supplement 1 
(NEDO-33221 
Rev-1, March 31, 
2007; MFN 06-401, 
October 28, 2006; 
MFN 07-334, 
June 27, 2007) 

Bongarra J Clarify human 
factors 
engineering task 
analysis 
methodology. 

NEDO-33221, Rev 1, is an extensive revision of Rev 0.  However, the 
methodology is presented in outline form with little explanation of how the task 
analysis is actually performed.  Most of the implementation sections are limited to 
bullet lists (see Section 4).  This does not provide sufficient information to 
evaluate the methodology to be used.  Also NEDO-33221, Rev 1 does not 
appear to describe the actual methodology being used that was demonstrated 
during the July 2007 Design Process Audit.  The methodology discussed by GEH
in the July 2007 Audit included many considerations that cannot be found in the 
implementation plan, such as the evaluation of critical steps.  Many of the terms 
used to describe the methodology and the example shown cannot be found in 
the plan.  While this apparent difference may in part be due to differences in level 
of detail, it does provide an example of the staff’s concern that an engineer using 
the plan would not clearly produce the type of results shown during the audit.  
Clarification is needed of (1) the relationship between the plan and the actual 
task analysis, and (2) how an engineer makes the transition from the plan to the 
actual conduct of the analysis.    

18.5-19 
Supplement 1 
(NEDO-33221 
Rev-1, March 31, 
2007; MFN 06-401, 
October 28, 2006; 
MFN 07-334, 
June 27, 2007) 

Bongarra J Clarify evaluation 
of risk-important 
tasks. 

NEDO-33221, Rev 1, on page 3 makes the commitment to perform task analysis 
for “task identified as risk-important as determined by the HRA/PRA” 
NEDO-33267, the PRA/HRA Integration Plan, should be referenced since that is 
where the criteria for risk-important actions are identified. 

Enclosure
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RAI 
Number 

Reviewer Question 
Summary 

Full Text 

18.5-26 
Supplement 1     
(NEDO-33221 
Rev-1, March 31, 
2007; MFN 06-401, 
October 28, 2006; 
MFN 07-334, 
June 27, 2007) 

Bongarra J Clarify the 
treatment of task 
integration. 

NEDO-33221, Rev 1 Sections 4.1.3.6 and 4.2.3.6 provide information regarding 
workload assessments that list workload, crewmember skills, and work 
allocation; however no information about how such considerations are made is 
provided.  Please clarify how these considerations are addressed 

18.5-27 
Supplement 1     
(NEDO-33221 
Rev-1, March 31, 
2007; MFN 06-401, 
October 28, 2006; 
MFN 07-334, 
June 27, 2007) 

Bongarra J Explain how 
minimum 
inventory is 
identified. 

In the original RAI, staff requested additional information as to how the minimum 
inventory will be identified and what criteria will be used in the selection process.  
The GEH response to RAIs 18.8-13, 18.8-23 and 18.5-27 all address minimum 
inventory.  While they are not all the same, GEH clearly indicates that the 
minimum inventory will be developed and is not done yet.  The response to 
18.5-27 sounds very broad and seems to include all the task requirements 
identified through task analyses in the minimum inventory.  This response needs 
further explanation. 

GEH’s tasks analysis methodology in NEDO-33221, Rev. 1 also does not fully 
address minimum inventory.  Provide a discussion and clarification on how 
minimum inventory is identified consistent with DI&C-ISG-05, “Digital 
Instrumentation and Controls Interim Staff Guidance on Highly-Integrated Control 
Rooms – Human Factors Issues (HICR-HF),” dated September 28, 2007. 

18.5-30 
Supplement 1     
(NEDO-33221 
Rev-1, March 31, 
2007; MFN 06-401, 
October 28, 2006; 
MFN 07-334, 
June 27, 2007) 

Bongarra J Clarify how 
changes to 
implementation 
plan will be 
reflected in the 
DCD. 

The task analysis methodology presented in NEDO-33221, Rev. 1 is not 
consistent with the methodology summarized in DCD Section 18.5, Rev 3.  For 
example, the implementation plan discusses two major levels of analysis, plant 
and system.  This is not addressed in the DCD.  Please revise DCD, 
Section 18.5 to ensure consistency with the NEDO-33221, Rev. 1 and any 
modifications made to address other 18.5 RAIs. 
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RAI 
Number 

Reviewer Question 
Summary 

Full Text 

18.5-31 
Supplement 1     
(NEDO-33221 
Rev-1, March 31, 
2007; MFN 06-401, 
October 28, 2006; 
MFN 07-334, 
June 27, 2007) 

Bongarra J Clarify how 
changes to 
implementation 
plan will be 
reflected in the 
DCD/Tier 1 
Design 
Commitments and 
ITAAC. 

The Tier 1 ITAAC for Task Analysis is in Table 3.3-1, Design Commitment 3.  
The commitment states that the task analyses will be performed in accordance 
with the MMIS and HFE Implementation Plan.  The commitment should 
reference NEDO-33221. 



 

 4

RAI 
Number 

Reviewer Question 
Summary 

Full Text 

RAI 19.1-150, 
Supplement No. 1 
(MFN 07-455, 
August 23, 2007) 

 

Radlinski R Clarify the DCD 
statements on 
fire-induced 
spurious 
actuations. 

The GEH response to RAI 19.1-150 includes seemingly contradictory 
statements.  The response first states that “The ESBWR is designed to prevent 
spurious actuations that could adversely affect the capability to achieve and 
maintain safe shutdown” (emphasis added).  Following this statement, GEH 
wrote that “The ESBWR design features described in DCD Tier 2 Section 7.1.3 
help minimize the adverse effect on safe shutdown caused by fire-induced 
spurious actuations” (emphasis added).  The response continues with two 
statements that begin with the word “Typically” and concludes that a fire in a 
single area cannot cause spurious actuations.  This leaves open the question of 
what spurious actuations can occur where the typical design is not implemented.  
The DCD should clearly identify and address all potential fire-induced spurious 
actuations that could adversely affect safe shutdown or include a statement that 
none exist.  If multiple spurious actuations can occur from a fire in a single fire 
area, the DCD should address how these multiple spurious actuations will be 
evaluated in the post-fire, safe-shutdown circuit analysis, including any 
assumptions with respect to mitigating the impact of each actuation. 

The GEH response also states that “Since the main control room communicates 
with the DCIS rooms via fibers, no spurious actuation will be originated from a 
MCR fire.”  The DCD should confirm that these communication links do not 
include any copper or other wire conductors that could potentially cause fire-
induced spurious actuations that could adversely affect safe shutdown.  It should 
also confirm that exposure of the distributed control and information system 
(DCIS) equipment to heat and smoke cannot cause spurious actuations that 
could adversely affect safe shutdown, including the bases for that confirmation. 
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RAI 
Number 

Reviewer Question 
Summary 

Full Text 

RAI 19.1-151, 
Supplement No. 1 
(MFN 07-455, 
August 23, 2007) 

Radlinski R Clarify post-fire 
operator manual 
actions required 
for safe 
shutdown. 

The GEH response to this RAI states that “The performance of the compensatory 
manual actions for safe shutdown is not credited in the ESBWR fire PRA model 
for a postulated fire in the main control room.”  However, the GEH response to 
RAI 15.5-4 states that “After the operator regains the control in the remote 
shutdown panel (RSP), the manual action may be necessary to control Isolation 
Condenser System (ICS) to ensure the maximum cool down rate not exceeding 
100 ºF/hr.”  GEH should address the possible contradiction between these two 
statements, and the DCD should clearly identify any post-fire operator manual 
actions required for safe shutdown and state the design bases with respect to 
crediting specific operator manual actions.   
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Mr. Marvin Fertel 
Senior Vice President 
  and Chief Nuclear Officer 
Nuclear Energy Institute 
1776 I Street, NW 
Suite 400 
Washington, DC  20006-3708 
       
Mr. Ray Ganthner 
AREVA, Framatome ANP, Inc. 
3315 Old Forest Road 
P.O. Box 10935 
Lynchburg, VA  24506-0935 
       



 

 
 

 

DC GE - ESBWR Mailing List    - 2 - 
 
Email 
APH@NEI.org   (Adrian Heymer) 
awc@nei.org   (Anne W. Cottingham) 
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phinnen@entergy.com   (Paul Hinnenkamp) 
pshastings@duke-energy.com   (Peter Hastings) 
RJB@NEI.org   (Russell Bell) 
RKTemple@cpsenergy.com   (R.K. Temple) 
roberta.swain@ge.com   (Roberta Swain) 
ronald.hagen@eia.doe.gov   (Ronald Hagen) 
sandra.sloan@areva.com   (Sandra Sloan) 
SauerB@BV.com   (Robert C. Sauer) 
sfrantz@morganlewis.com   (Stephen P. Frantz) 
sharon.lyons@ge.com 
steven.hucik@ge.com   (Steven Hucik) 
steven.stark@ge.com   (Steven Stark) 
tom.miller@hq.doe.gov   (Tom Miller) 
trsmith@winston.com   (Tyson Smith) 
VictorB@bv.com   (Bill Victor) 
waraksre@westinghouse.com   (Rosemarie E. Waraks) 
wayne.marquino@ge.com   (Wayne Marquino) 
whorin@winston.com   (W. Horin) 
 



<<
  /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


