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ArevaEPRDCPEm Resource

From: Getachew Tesfaye
Sent: Monday, December 15, 2008 8:07 AM
To: 'usepr@areva.com'
Cc: Patrick Sekerak; Anthony Hsia; Jennifer Dixon-Herrity; Michael Miernicki; Joseph Colaccino; 

John Rycyna; ArevaEPRDCPEm Resource
Subject: U.S. EPR Design Certification Application RAI No. 149 (1366), FSAR Ch. 3
Attachments: RAI_149_EMB1_1366.doc

Attached please find the subject requests for additional information (RAI).  A draft of the RAI was provided to 
you on December 2, 2008, and discussed with your staff on December 10, 2008.  Draft RAI Questions 
03.09.05-7 and 03.09.05-8 were modified as a result of that discussion.  The schedule we have established for 
review of your application assumes technically correct and complete responses within 30 days of receipt of 
RAIs, excluding the time period of December 20, 2008 thru January 1, 2009, to account for the holiday 
season as discussed with AREVA NP Inc.  For any RAIs that cannot be answered within 45 days, it is 
expected that a date for receipt of this information will be provided to the staff within the 45-day period so that 
the staff can assess how this information will impact the published schedule. 

 
Thanks, 
Getachew Tesfaye 
Sr. Project Manager 
NRO/DNRL/NARP 
(301) 415-3361 
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Request for Additional Information No. 149 (1366), Revision 0 
 

12/15/2008 
 

U. S. EPR Standard Design Certification 
AREVA NP Inc. 

Docket No. 52-020 
SRP Section: 03.09.05 - Reactor Pressure Vessel Internals 

Application Section: 3.9.5 
 

QUESTIONS for Engineering Mechanics Branch 1 (AP1000/EPR Projects) (EMB1) 
 
03.09.05-1 

(Proj #1366)(Ref. EPR FSAR Tier 1 Table 2.2.1-1): 
 
Revise FSAR Tier 1 Table 2.2.1-1 by addition of the reactor vessel core support 
structures as ASME Code Section III components identified separately from the RPV. 
 
The ASME Boiler & Pressure Vessel Code, incorporated by reference in 10 CFR 50.55a, 
provides specific requirements for Code construction of core support structures which 
are different and separate from the requirements for the RPV.  In recognition of these 
separate requirements, the component identification along with the Code construction 
requirements for core support structures must be added as a separate line item in Tier 1 
Table 2.2.1-1. 
 
Separate identification of RPV core support structures in Table 2.2.1-1 will also enable 
proper identification of a separate ITAAC for core support structures in Tier 1 Table 
2.2.1-5. 

 
03.09.05-2 

(Proj #1367)(Ref. EPR FSAR Tier 1 Table 2.2.1-5): 
 
Revise FSAR Tier 1 Table 2.2.1-5 by addition of a separate ITAAC for RPV core support 
structures which identifies the separate ASME Code construction requirements for the 
core support structures. 
 
Existing ITAAC Item 3.1 in Table 2.2.1-5 is written to address ASME Code design of 
pressure boundary components.  Core support structures are not pressure boundary 
components, but do require design and construction in accordance with ASME III, 
Subsection NG.  A separate ITAAC must be added for core support structures including 
Acceptance Criteria appropriate for a non-pressure boundary, safety-related structure. 

 
03.09.05-3 

(Proj #1368) (Ref. EPR FSAR Tier 1 Table 2.2.1-5): 
 
Revise the Acceptance Criteria for ITAAC Item 3.8 in Table 2.2.1-5 by providing 
reference to documentation which can be used to substantiate the Design Commitment. 
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The existing Acceptance Criteria states, “The RPV internals can withstand the effects of 
flow-induced vibration.”  This is an inappropriate acceptance criterion, because it does 
not provide a basis for documenting that the Design Commitment has been met, it does 
not provide for comparison of documented results to any established standards, and it 
does not provide any means for inspection verification.  

 
03.09.05-4 

(Proj #1369) (Ref. EPR FSAR Tier 1 Table 2.2.1-5): 
 
Revise ITAAC Item 3.15, including both the Design Commitment and the Acceptance 
Criteria.  
 
The current ITAAC Item 3.15 states that the Design Commitment and Acceptance 
Criteria are exactly the same.  This is an unacceptable ITAAC, because it does not 
identify a specific design commitment, it does not provide a basis for documenting that 
the design commitment has been met, it does not provide for comparison of documented 
results to any established standards, and it does not provide any means for inspection 
verification.  
 
Provide a design commitment which indicates that the design bases for RPV core 
support structures conform to the industry Code requirements specified in 10 CFR 
50.55a.  Provide acceptance criteria that references documentation required to 
demonstrate that core support structures have been constructed to the requirements of 
the appropriate industry design Code incorporated by reference in 10 CFR 50.55a. 

 
03.09.05-5 

(Proj #1370) (Ref. EPR FSAR Tier 2 Table 3.2.2-1): 
 
Clarify the basis for design and construction of those RPV internal structures whose 
safety classification is designated “NS-AQ.” 
 
RPV internal structure components listed in Table 3.2.2-1, sheets 2, 8, 9, and 10, are 
classified as Safety Classification “NS-AQ,” Quality Group Classification “D.”  The 
“Comments/Commercial Code” column identifies these same components as ASME 
Class CS, which implies that their basis for construction conforms to ASME III, 
Subsection NG rules.  Explain to what extent these non-safety, Quality Group D 
classified components are designed and constructed to the requirements of ASME III, 
Subsection NG. 
 

03.09.05-6 
(Proj #1371) (Ref. EPR FSAR Tier 2 Table 3.2.2-1): 
 
Justify the different Safety Classifications listed in Table 3.2.2-1, sheet 2, for the various 
component parts of the RPV internals heavy reflector. 
 
FSAR Section 3.9.5.1.2.7 describes the safety-related core support function of the heavy 
reflector, but certain component parts of the heavy reflector, i.e. positioning keys and tie 
rods, are given a Safety Classification of “NS-AQ” and Quality Group Classification D.  
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Furthermore, these heavy reflector parts are listed as ASME Class CS, implying that 
they are constructed to ASME III, Subsection NG rules.  Provide further explanation to 
clarify this apparent contradiction in classification. 
 

03.09.05-7 
(Proj #1372) (Ref. EPR FSAR Tier 2 Section 3.9.5.1.1): 
 
Clarify and supplement the discussion of the “Flow Path” by providing another figure (as 
part of your response to this question) to illustrate the directions of cooling flow within the 
RPV showing both the main core cooling flow and the core bypass flow paths.  Identify in 
this added figure, the locations of “RPV dome spray nozzles,” and show the orifices in 
the upper support plate which allow core bypass flow to travel from the RPV upper dome 
down to the upper plenum. 
 
Characterize in the FSAR the volume and velocity of the core bypass flow, and discuss 
whether the bypass flow is sufficient to cause vortex shedding and flow-induced vibration 
in the internals components located in the RPV upper dome above the upper support 
plate. 
 

03.09.05-8 
(Proj #1373) (Ref. EPR FSAR Tier 2 Sections 3.9.5.3.1.2 and 3.9.5.1.2.5): 
 
The fourth bullet of section 3.9.5.3.1.2 describes a core support function of the radial 
keys; 

 
(a) Provide additional discussion in the appropriate FSAR Section clarifying the 

support function of the radial keys, and further explaining what is meant by the 
statement, “…fabricated both with and without lateral adjustments.” 

 
(b)          Provide an additional figure in the FSAR illustrating the interface among the 

radial keys, the radial key inserts, the lower support plate, and the reactor vessel 
shell.   

 
(c)          Clarify the support load path for these components, discussed in (b) above, 

identifying the directions of load restraint (translation and rotation) of the lower 
support plate with respect to the principal orthogonal coordinate system. 

 
(d)          Quantify the “tight lateral clearances” attributed to the radial key inserts 

described in Section 3.9.5.1.2.5. 
 

03.09.05-9 
(Proj #1374) (Ref. EPR FSAR Tier 2 Section 3.9.5.1.2.5): 
 
The second paragraph of Section 3.9.5.1.2.5 mentions a postulated failure of the lower 
internals. 
 
Provide additional discussion in the FSAR describing, or suitably referencing: 
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(a) The failure mechanism postulated for the internal structure; 
(b) The analytical methodology addressing this accident postulation, including 

applicable design codes, load definition, and allowable stress and deformation 
criteria; 

(c) Whether or not this is a design basis accident considered in Chapter 15 of the FSAR. 
 
03.09.05-10 

(Proj #1375) (Ref. EPR FSAR Tier 2 Sections 3.9.5.2 and Table 3.9.5-1): 
 
The FSAR states, in part, “In accordance with ASME Code, Section III, Subsection NG-
1122(c), the internal structures are designed and constructed such that they do not 
adversely affect the integrity of the core support structures.”  However, this statement 
does not provide the design criteria actually used for construction of the internal 
structure components which are not designated core support structures. 
 
Provide in the FSAR, for those components classified as “IS” in Table 3.9.5-1, a 
discussion specifying the industry design code, or specific sections of the applicable 
design code, used as the design bases for identification of design loadings, loading 
combinations, material stress limits, and allowable stress and fatigue usage limit criteria. 

 
03.09.05-11 

(Proj #1376) (Ref. EPR FSAR Tier 2 Sections 3.9.5.2 and 3.9.5.3): 
 
Provide a tabular summary in the FSAR, including each component of the reactor 
internals and core support structures, listing the maximum calculated total stress, 
deformation, and cumulative usage factor for each designated design and service limit 
defined in ASME Section III, Subsection NG. 

 
 



<<
  /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 /OK
  /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 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 true
  /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 compliance with 10CFR1, 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


