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MFN 09-202 Supplement 1 Docket No. 52-010 
 
August 20, 2009 
 
U.S. Nuclear Regulatory Commission 
Document Control Desk 
Washington, D.C. 20555-0001 
 
Subject: Response to Portion of NRC Request for Additional 

Information Letter No. 357 Related to ESBWR Design 
Certification Application – PCCS Performance – RAI Number 
21.6-106 S03 

 
The purpose of this letter is to submit the GE Hitachi Nuclear Energy (GEH) 
response to the U.S. Nuclear Regulatory Commission (NRC) Request for 
Additional Information (RAI) sent by the Reference 1 NRC letter.  GEH response 
to RAI Number 21.6-106 S03 is addressed in Enclosure 1.  LTR markups 
associated with these responses are provided in Enclosure 2. 
 
If you have any questions or require additional information, please contact me. 
 
Sincerely, 

Richard E. Kingston 
Vice President, ESBWR Licensing 
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Reference: 

1. MFN 09-472, Letter from U.S. Nuclear Regulatory Commission to Jerald 
G. Head, Request for Additional Information Letter No. 357 Related to 
ESBWR Design Certification Application, July 1, 2009 

 
 
Enclosures: 

1. Response to Portion of NRC Request for Additional Information Letter No. 
357 Related to ESBWR Design Certification Application – PCCS 
Performance – RAI Number 21.6-106 S03  

2. Response to Portion of NRC Request for Additional Information Letter No. 
357 Related to ESBWR Design Certification – PCCS Performance – RAI 
Number 21.6-106 S03 – DCD Markups 

 
 
cc: AE Cubbage USNRC (with enclosures) 
 JG Head GEH (with enclosures) 
 DH Hinds GEH (with enclosures) 
 eDRF 0000-0105-7438 
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NRC RAI 21.6-106 S03 
 
GEH's response to RAI21.6-106 S02, part (C) (MFN 09-202), stated that, "No change 
will be made in the LTR NEDE-32176P. During the development and evolution of the 
ESBWR design, changes have been made to the original design presented in NEDE-
32176P. Due to this fact, the descriptions presented in NEDE-32176P were provided to 
facilitate the initial review of the models developed for safety analysis. The ESBWR 
design is presented in the DCD, therefore, it is not required to maintain NEDE-32176P 
up to date with ESBWR design information." 
1. Staff requests GEH place a table in the applicable chapter/section(s) of DCD 
Revision 6 describing the differences between the ESBWR DCD and the referenced 
LTR NEDE-32176P. 
2. Please correct the following internal LTR NEDE-32176P inconsistency. Figure 7-43 
(6 PCCS heat exchangers) is inconsistent with Section 7.11.5 (4 PCCS heat 
exchangers). 
 
GEH Response 
 
Item 1 of this RAI is addressed by adding a table (Table 6B-2), and accompanying text 
to ESBWR DCD Appendix 6B, as shown in the attached markup.  The basis for this 
table is shown in Table 21.6-106S03-1. 
Item 2 is will be addressed through GEH standard practices regarding the updating and 
correcting of current LTRs.  No revision to the NEDE-32176P is currently scheduled. 
 
DCD Impact 
 
DCD Tier 2, Appendix 6B will be revised as noted in the attached markup to add Table 
6B-2. 
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Table 21.6-106S03-1 Comparison of NEDE 32176P and ESBWR DCD Tier 2 Revision 6 

NEDE 32176P DCD Tier 2 Rev. 6  
Item 

Subsection Detail Subsection Detail 
Notes 

1 Containment Nodalization Figure 7.11 Figure 7-43 6.2 Figure 6.2-7 Most updated nodalization can be found in the 
DCD Tier 2 Rev. 6. 

2 Number of PCCS Heat Exchangers 

7.11.5 4 6.2.2.1 6 

There are 6 PCCS heat exchangers.  PCCS 
vent fans are modeled in DCD Tier 2 Rev. 6.  
Vent fans were not modeled in NEDE-
32176P. 

3 Number of ICS Heat Exchangers 7.11.5 6 Table 6.2-6a 4 There are 4 ICS heat exchangers 

4 Number of GDCS Equalization lines 
connecting to the RPV downcomer. 7.11.7.8 3 Table 6.3-5a 4 Current GDCS and RPV design allows for 

four GDCS equalizing lines. 
5 Number of Vacuum Breakers modeled as 

operating. 7.11.8 2 6.2.1.1.4 1 
DCD Tier 2 Rev. 6 assumes only one 
functioning VB. 
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cooling period results, as noted in Figures 6.2-13a1 through Figures 6.2-13c3 and 
Figures 6.2-14a1 through Figures 6.2-14c3, are also applicable to the FWLB and with minimum 
impact to the respective noncondensable gas migration.   

A slightly more noticeable and conservative impact due to nodalization changes is the inclusion 
of two pipes in the TRACG nodalization.  These two pipes simulate the connection between the 
GDCS air space and the upper DW.  This nodalization change increases the DW pressure as a 
result of a more effective migration of noncondensable gases from the GDCS air space to the 
DW, and eventually to the WW.  The current TRACG nodalization of the ESBWR Containment 
includes these changes as seen in Figure 6.2-7.  These changes result in a MSLB DW pressure 
increase of about 1% when compared to a single pipe and a pressure margin reduction from 19% 
to about 14% for the FWLB.  

The difference in the effect on DW pressure between these two events is attributed to their 
corresponding scenarios.  During the initial part of the FWLB, the lower DW accumulates more 
water, displacing the noncondensable gases and forcing them to migrate faster to the WW area 
than during the MSLB; as seen in Figure 6.2-13d4 and Figure 6.2-14d4.  During this period some 
amount of noncondensable gases migrate and hide in the GDCS drained volume by a greater 
amount and at a faster rate than during the MSLB, due to earlier and greater inventory drainage 
from the GDCS pool to the RPV.  At the same time this hideout is minimized by the carry over 
of noncondensable gases to the WW, thereby increasing the containment pressure, as seen in 
Figure 6.2-13d5, Figure 6.2-14d5, Table 6.2-7e and Table 6.2-7d.   

These two main scenarios contribute to their different noncondensable gases migration pattern, 
such that the difference in noncondensable gases migration patterns is attributed mainly to 
different system event responses and not to nodalization changes.   

Even though these two scenarios have a different noncondensable gas migration, the two-pipe 
nodalization stated above and the assumption that all DW noncondensable gases migrate to the 
WW airspace at 72 hours adds sufficient conservatism to their DW pressure.  The addition of 
two pipes promotes migration of noncondensable gases from the DW to the WW resulting in a 
conservatively high DW pressure increase.  Furthermore this migration enhancement is 
maximized when all the containment noncondensable gases, including those added to the 
containment from pneumatic supplies are assumed to relocate to the WW, see Appendix 6E.2. 

Table 6B-2 provides a summary of differences from the ESBWR description given in 
Reference 6B.1-2 and the ESBWR design in the DCD. 

6B.1  References 

6B.1-1 GE Nuclear Energy, “TRACG Application for ESBWR,” NEDC-33083P-A, Class III, 
(Proprietary), March 2005, and NEDO-33083-A, Class I (Non-proprietary), October 
2005. 

6B.1-2 GE Nuclear Energy, “TRACG Model Description,” NEDE-32176P, Class III, 
(Proprietary), April 2006. 
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Table 6B-2  

Summary of Differences from Reference 6B.1-2 

NEDE 32176P DCD Tier 2  
Item 

Subsection Detail Subsection Detail 
Notes 

1 Containment 
Nodalization Figure 7.11 Figure 7-43 6.2 Figure 6.2-7 Most updated nodalization can be 

found in the DCD Tier 2. 

2 Number of PCCS Heat 
Exchangers 7.11.5 4 6.2.2.1 6 

PCCS vent fans are modeled in 
DCD Tier 2.  Vent fans were not 
modeled in NEDE-32176P. 

3 Number of ICS Heat 
Exchangers 7.11.5 6 Table 6.2-6a 4 None. 

4 Number of GDCS 
Equalization lines 
connecting to the RPV 
downcomer. 

7.11.7.8 3 Table 6.3-5a 4 

Current GDCS and RPV design 
allows for four GDCS equalizing 
lines. 

5 Number of Vacuum 
Breakers modeled as 
operating. 

7.11.8 2 6.2.1.1.4 1 
DCD Tier 2 assumes only one 
functioning Vacuum Breaker. 

 



<<
  /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
  /CreateJobTicket false
  /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 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

  /CreateJDFFile 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 10CFRi, 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




