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ArevaEPRDCPEm Resource

From: Tesfaye, Getachew
Sent: Thursday, April 29, 2010 2:14 PM
To: 'usepr@areva.com'
Cc: Fuller, Edward; Phan, Hanh; Mrowca, Lynn; Chowdhury, Prosanta; Colaccino, Joseph; 

ArevaEPRDCPEm Resource
Subject: U.S. EPR Design Certification Application RAI No. 382 (4539), FSAR Ch. 19 - PHASE 4 RAI
Attachments: RAI_382_SPLB_4539.doc

Attached please find the subject requests for additional information (RAI).  A draft of the RAI was 
provided to you on March 22, 2010, and discussed with your staff on April 28, 2010.  Drat RAI 
Questions 19-336 (a) was deleted and 19-336 (b) was 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.  For any RAIs that cannot be answered within 
30 days, it is expected that a date for receipt of this information will be provided to the staff within the 
30 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 

 



 
 
Hearing Identifier:  AREVA_EPR_DC_RAIs  
Email Number:  1361  
 
Mail Envelope Properties   (0A64B42AAA8FD4418CE1EB5240A6FED11293D413FB)  
 
Subject:   U.S. EPR Design Certification Application RAI No. 382 (4539), FSAR Ch. 19 - 
PHASE 4 RAI  
Sent Date:   4/29/2010 2:14:09 PM  
Received Date:  4/29/2010 2:16:55 PM  
From:    Tesfaye, Getachew 
 
Created By:   Getachew.Tesfaye@nrc.gov 
 
Recipients:     
"Fuller, Edward" <Edward.Fuller@nrc.gov>  
Tracking Status: None  
"Phan, Hanh" <Hanh.Phan@nrc.gov>  
Tracking Status: None  
"Mrowca, Lynn" <Lynn.Mrowca@nrc.gov>  
Tracking Status: None  
"Chowdhury, Prosanta" <Prosanta.Chowdhury@nrc.gov>  
Tracking Status: None  
"Colaccino, Joseph" <Joseph.Colaccino@nrc.gov>  
Tracking Status: None  
"ArevaEPRDCPEm Resource" <ArevaEPRDCPEm.Resource@nrc.gov>  
Tracking Status: None  
"'usepr@areva.com'" <usepr@areva.com>  
Tracking Status: None 
 
Post Office:   HQCLSTR02.nrc.gov  
 
Files     Size      Date & Time  
MESSAGE    792      4/29/2010 2:16:55 PM  
RAI_382_SPLB_4539.doc    43002  
 
Options  
Priority:     Standard   
Return Notification:    No   
Reply Requested:    No   
Sensitivity:     Normal  
Expiration Date:      
Recipients Received:     
  



1 
 

 
 

Request for Additional Information No. 382(4539), Revision 1 
 

3/29/2010 
 

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

Docket No. 52-020 
SRP Section: 19 - Probabilistic Risk Assessment and Severe Accident Evaluation 

Application Section: Chapter 19 
 

QUESTIONS for PRA Licensing, Operations Support and Maintenance Branch 2 (ESBWR/ABWR 
Projects) (SPLB) 

 
19-336 

Follow-up to RAI 133, Question 19-243 (OPEN ITEM)   
  
The response to RAI 133, Question 19-243, includes as Appendix A the OSSA 
Methodology Technical Basis report. The staff has reviewed this document.  In order to 
complete its review, however, the staff needs some additional information as follows: 
  

a.  [Intentionally deleted] 
  

b.   In Section 2.1, early containment failure is defined to be most consequential in 
terms of public dose. However, containment bypass states are of a greater 
potential risk to public dose than early containment failure. Please discuss any 
measures that are contemplated to manage steam generator tube rupture or 
other containment bypass states. 

 
c.   How are the other initiators (e.g., external flooding, fires, and seismic events) 

included in the current OSSA process?  
 

d.   Please discuss the reasons for not providing an additional indicator/measured 
parameter, besides core exit temperature, as a basis for entry into the ECHUR 
OSSA domain.  

 
e.   A correlation between primary system pressure, core outlet temperature, and 

maximum clad temperature, to determine entry into OSSA is mentioned in 
Section 4.3.1. Please provide details of the correlation, and define its limits of 
applicability. 

 
f.   In ECHUR, the main accident management action includes RCS depressurization 

by the opening of PDS valves. Please discuss the rationale for not using the 
steam generator depressurization system, especially if secondary heat sink is 
available. If both modes of depressurization were available, which one would be 
preferred and why?  

 
g.   The SAMG termination phase is stated to be based on following trends rather 

than monitoring a specific parameter. It is recognized that the instrumentation 
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and their associated qualification and set point requirements are planned as part 
of the OSSA guidance development and implementation. Please discuss what 
sensors and/or measured parameters will be used to follow the trends/indicators 
of achieving a stable configuration, given that core exit temperature 
thermocouples are either not available or not useful. 

 
h.   The OSSA methodology addresses all plant operating states, including shutdown 

and refueling conditions.  Section 2.4 outlines actions that would be considered 
for three categories of shutdown scenarios.  Please clarify, for each scenario, the 
logic presented, particularly as pertinent to accumulator and LHSI injection.  

 
i.    Section 2.4.2 of the OSSA Methodology Technical Basis report states that a list 

of instrumentation required, and corresponding set points, will be documented 
during the OSSA development process.  The staff needs to review this list to 
assure that the Technical Basis is truly established.  Please either provide the list 
or propose a COL information item.  

 
j.    Please explain why heatup of hot legs, the surge line, and steam generator 

tubes  would be addressed in the core melting phase (Section 3.1.3) and not in 
the core heatup phase (Section 3.1.2).  

 
k.    Please describe the accident management strategies that would be adopted to 

cope with possible relocation of core debris after vessel breach into steam 
generator compartments, pump rooms, and other containment compartments.  
What are the major issues associated with instrumentation and other equipment 
in these compartments, given the presence of relocated core debris? 

 
l.    Please discuss the provisions that exist to enable the operators to diagnose the 

potential for reduced effectiveness of Passive Autocatalytic Recombiners (PARs) 
due to coking, fission product aerosol poisoning, and/or removal of PARs for 
repairs (under shutdown/refueling modes). In Table 3-1, venting is listed as a 
potential mitigation strategy, and is again discussed in Section 3.4.6. Please 
elaborate on the strategies for using other hydrogen control measures under 
degraded PAR conditions to circumvent potential challenges due to hydrogen 
combustion. Furthermore, Table 3-1 also lists “Shut down heat sinks.” Please 
explain what structures are being referred to, and show how they can be 
effective. 

 
m.    Please discuss the AM implications of any degradation in the behavior of the 

engineering systems (PDS, CGCS, CMSS, SAHRS) designed to mitigate the 
consequences of severe accidents in the U.S. EPR.  For each system, explain 
how serious system degradation could influence planned OSSA strategies, 
including use of available instruments and other procedural alternatives.  

 
n. Timely operation of the depressurization valves is part of the accident 

management strategy and is very important to avert possible induced creep 
ruptures of hot legs or damaged SG tubes.  The response to RAI 133, Question 
19-240 showed the amount of time available between when the core exit 
temperature reaches 1,200°F and when induced SGTR might be expected for 
varying degrees of tube damage.  The results showed that 18 to 20 minutes 
would be available (assuming a hot leg would not fail first).  These results 



3 
 

establish the importance of prompt depressurization and the need for a good 
Human Reliability Assessment (HRA) assessment of the probability of failing to 
depressurize in time.  Please describe how possible delays in primary system 
depressurization will be addressed in OSSA, and how HRA methods will be 
utilized in this regard.  

 
o.   Table 3-1 does not list ex-vessel steam explosions as a potential challenge. 

Please explain why this is not considered a challenge. If it is a significant 
challenge, what actions, if any, would be considered to mitigate the 
consequences.  

 
p.    Please discuss any downside associated with potential accident management 

strategies (e.g., shattering of a hot core due to flooding, enhanced oxidation 
beyond the capacity of PARs resulting in build-up of detonable mixtures in some 
containment regions, etc.), and how these may influence the implementation of 
SAMGs.  

 
q.   Regarding the information that the operators need to know (Section 3.4.3), 

please describe the reasons why the potential “downsides” of particular actions 
are not listed.  

 
r.    Please explain why the guidance to the TSC director does not provide, at every 

decision step, an explicit assessment of both the pluses and minuses of the 
various outcomes related to the situation as it is perceived to actually exist at the 
time to help the decision-making process.  

  
 
 



<<
  /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


