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ArevaEPRDCPEm Resource

From: Pederson Ronda M (AREVA NP INC) [Ronda.Pederson@areva.com]
Sent: Wednesday, July 08, 2009 6:26 PM
To: Tesfaye, Getachew
Cc: BENNETT Kathy A (OFR) (AREVA NP INC); DELANO Karen V (AREVA NP INC); 

KOWALSKI David J (AREVA NP INC)
Subject: Response to U.S. EPR Design Certification Application RAI No. 237, FSARCh. 9
Attachments: RAI 237 Response US EPR DC.pdf

Getachew, 
 
Attached please find AREVA NP Inc.’s response to the subject request for additional information (RAI).  The 
attached file, “RAI 237 Response US EPR DC.pdf” states that a complete answer cannot be currently provided 
for this question.  
 
The following table indicates the pages in the response document, “RAI 237 Response US EPR DC.pdf,” that 
contain AREVA NP’s response to the subject question. 
 
Question # Start Page End Page 
RAI 237 — 09.03.02-16 2 5 
 
The schedule for a technically correct and complete response to this question is provided below. 
 
Question # Response Date
RAI 237 — 09.03.02-16 August 14, 2009 
 
Sincerely, 
  

Ronda Pederson  
ronda.pederson@areva.com  
Licensing Manager, U.S. EPR Design Certification  
AREVA NP Inc. 
An AREVA and Siemens company  
3315 Old Forest Road  
Lynchburg, VA  24506-0935    
Phone: 434-832-3694  
Cell: 434-841-8788  

  
 

From: Getachew Tesfaye [mailto:Getachew.Tesfaye@nrc.gov]  
Sent: Friday, June 05, 2009 5:59 PM 
To: ZZ-DL-A-USEPR-DL 
Cc: Jeffrey Poehler; David Terao; Peter Hearn; Joseph Colaccino; ArevaEPRDCPEm Resource 
Subject: U.S. EPR Design Certification Application RAI No. 237 (2907), FSARCh. 9 

Attached please find the subject requests for additional information (RAI).  A draft of the RAI was provided to 
you on May 21, 2009, and on June 5, 2009, you informed us that the RAI is clear and no further clarification is 
needed.  As a result, no change is made to the draft RAI.  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 
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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 
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Response to  

Request for Additional Information No. 237

 6/05/2009 

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

Docket No. 52-020 
SRP Section: 09.03.02 - Process and Post-Accident Sampling Systems 

Application Section: 9.3.2 

QUESTIONS for Component Integrity, Performance, and Testing Branch 1 
(AP1000/EPR Projects) (CIB1) 
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Question 09.03.02-16: 

Background

10 CFR 52.47(a)(8) requires that standard design certification applications address the 
information necessary to demonstrate compliance with any technically relevant portions of the 
Three Mile Island requirements set forth in 10 CFR 50.34(f), except paragraphs (f)(1)(xii), 
(f)(2)(ix), and (f)(3)(v). 

10 CFR 50.34(f)(2)(xxvi) requires that applicants, “Provide for leakage control and detection in 
the design of systems outside containment that contain (or might contain) accident source term 
radioactive materials following an accident.  Applicants shall submit a leakage control program, 
including an initial test program, a schedule for re-testing these systems, and the actions to be 
taken for minimizing leakage from such systems.  The goal is to minimize potential exposures to 
workers and public, and to provide reasonable assurance that excessive leakage will not 
prevent the use of systems needed in an emergency. (III.D.1.1)” 

III.D.1.1 refers to the TMI Action Plan requirement which is detailed and further clarified in 
NUREG-0737, “Clarification of TMI Action Plan Requirements.”  Systems listed by Item III.D1.1 
as potentially in scope of the requirement are residual heat removal (RHR), containment spray 
recirculation, high-pressure injection recirculation, containment and primary coolant sampling, 
reactor core isolation cooling, makeup and letdown (PWRs only), and waste gas (includes 
headers and cover gas system outside of containment in addition to decay or storage system) 

The US-EPR FSAR, Tier 2, lists 10 CFR 50.34(f)(2)(xxvi) among the design bases of several 
systems, including RHR, ECCS, PSS, and CVCS.  However, the level of design information 
provided to demonstrate meeting the criterion is inconsistent for the systems.  Further, the 
interface requirements with the COL applicants with respect to the programmatic aspects of the 
criterion appear to be incomplete.  The criterion is addressed for specific systems as described 
below.

Residual Heat Removal System (RHRS)

US-EPR FSAR Tier 2, Table 1.9-3, “U.S. EPR Conformance with TMI Requirements (10 CFR 
50.34(f)) and Generic Issues (NUREG-0933),” indicates that 10 CFR 50.34(f)(2)(xxvi) is 
addressed in FSAR Tier 2 Section 5.4.7 (Residual Heat Removal System).  FSAR Tier 2 
Section 5.4.7.1, “Design Bases,” states that the Safety Injection System/Residual Heat Removal 
System (SIS/RHRS) is designed to control and detect leakage outside containment following an 
accident.  The section of the SIS/RHRS that is located outside the containment can be isolated 
from the containment in the event of a break in the SIS/RHRS piping (10 CFR 50.34(f)(2)(xxvi)). 
 Leakage from the system is detected, monitored, and controlled by plant operating procedures 
and programs.

Emergency Core Cooling Systems (ECCS)

For the ECCS systems, FSAR Tier 2 Section 6.3.1, “Design Bases,” states that the ECCS is 
designed with the capability for leakage detection and control to minimize the leakage from 
those portions of the SIS outside of the containment that may contain radioactive material 
following an accident (10 CFR 50.34(f)(2)(xxvi)).  FSAR Tier 2 Section 6.3.2.2.1, “System 
Overview,” further states that leakage from the SIS in the Safeguards Buildings (SBs) is 
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detected and monitored by operating procedures and programs.  Each SB has sump level 
indication to detect SIS/RHRS leakage.   

Process Sampling System (PSS)

For the PSS, Section 9.3.2.1, “Design Bases,” states that non-safety-related portions of the 
process sampling systems are designed to have provisions for a leakage detection and control 
program to minimize the leakage from those portions of the process sampling systems outside 
of the containment that contain or may contain radioactive material following an accident (10 
CFR 0.34(f)(2)(xxvi)).  Further, Section 9.3.2.3, “Safety Evaluation,” states: 

“The design of the process sampling systems satisfies 10 CFR 50.34(f)(2)(xxvi) regarding 
having provisions for a leakage detection and control program to minimize the leakage from 
those portions of the process sampling systems outside of the containment that contain or may 
contain radioactive material following an accident. 

 The NSS (Nuclear Sampling System) samples the RCS (Reactor Coolant System) to 
provide information necessary to assess and control the plant under accident conditions. 

 The SASS (Severe Accident Sampling System) obtains and analyzes gaseous samples 
from the containment atmosphere following a severe accident for the purpose of confirming 
whether the containment atmosphere contains airborne activity. 

 The NSS and SASS contains proper equipment to prevent unnecessary high exposures to 
workers and minimize leakage from the system to ALARA. 

 Safety-related CIVs (containment isolation valves) close on receipt of a CIS (containment 
isolation signal) and contain radioactive material inside the RB (reactor building). Refer to 
Section 6.2.4.” 

Chemical and Volume Control System (CVCS)

For the CVCS system, Section 9.3.4.1, “Design Bases,” states that safety-related portions of the 
CVCS are designed to have provisions for a leakage detection and control program to minimize 
the leakage from those portions of the CVCS outside of the containment that contain or may 
contain radioactive material following an accident (10 CFR 50.34(f)(2)(xxvi)). 

Section 9.3.4.3, “Safety Evaluation,” states that the design of safety-related portions of the 
CVCS satisfies 10 CFR 50.34(f)(2)(xxvi) regarding detection of reactor coolant leakage outside 
containment by providing leakage control and detection systems in the CVCS and 
implementation of appropriate leakage control program. 

 The CVCS isolates components or piping so that the CVCS safety function is not 
compromised.  Design provisions include the capability to identify and isolate the leakage or 
malfunction, and to isolate the non-safety-related portions of the system. 

Section 9.3.4.2.3.5, “Accident Conditions,” contains the following information with regard to 
detecting system leaks outside containment: 

Postulated System Leaks in the Fuel Building - In the event of a CVCS or RCP seal water 
system leak in the Fuel Building, reactor coolant with temperatures of approximately 120°F is 
released.
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Due to the loss of reactor coolant, the following alarms are also generated: 

 VCT (volume control tank) low water level. 

 Sump high water level in the FB (Fuel Building) vent and drain system. 

Gaseous Waste Management System

For the gaseous waste management system, 10 CFR 50.34(f)(2)(xxvi) is not listed in the FSAR 
among the design bases, although provisions to minimize system leakage are described 
in FSAR  Tier 2 Section 11.3.  This system would be the equivalent to the waste gas system 
listed as one of the systems potentially in scope of TMI Action Item III.D.1.1. 

Technical Specifications

Additionally, FSAR Tier 2 Chapter 16, Technical Specification 5.5.2, “Primary Coolant Sources 
Outside Containment,” states the following: 

“This program provides controls to minimize leakage from those portions of systems outside 
containment that could contain highly radioactive fluids during a serious transient or accident to 
levels as low as practicable.  The systems include Low Head Safety Injection, Medium Head 
Safety Injection, and Nuclear Sampling.  The program shall include the following: 

a. Preventive maintenance and periodic visual inspection requirements; and 

b. Integrated leak test requirements for each system once per 24 months.” 

This appears to describe a program intended to fulfill the requirements of 10 CFR 
50.34(f)(2)(xxvi).  However, Technical Specification 5.5.2 does not contain all the elements 
required by NUREG-0737 Item III.D.1.1, and the list of systems is inconsistent with those 
systems that list 10 CFR 50.34(f)(2)(xxvi) as a design bases.  Finally, the initial and periodic 
tests required by Item III.D1.1 would be performed by the COL holder.  However, the US-
EPR FSAR does not identify a COL information item to ensure the COL holder has a leakage 
control program, and the initial leak test is not addressed in the initial test program information 
included in the FSAR.

Requested Information

1. Other than RHR, ECCS, PSS, and CVCS, identify any other systems in scope of 10 
CFR 50.34(f)(2)(xxvi).  If any systems expected to contain radioactive materials after an 
accident are excluded from the leakage detection program, justify the exclusion of these 
systems. 

2. For the PSS, describe the design provisions that facilitate minimization and detection of 
leakage for each of the systems in accordance with 10 CFR 50.34(f)(2)(xxvi).  
Specifically, describe the “proper equipment” mentioned in Section 9.3.2.3 in more 
detail.  Confirm that the PSS credits the SB building sump level indication as in the case 
of the CVCS system.

3. For those systems that credit building sump level indication/alarms for leakage detection, 
describe the identification process for the location of the specific leakage. 

4. Discuss the need to include a COL information item in the FSAR to ensure the COL 
holder develops a program for leakage monitoring and prevention to fulfill the 
requirements of 10 CFR 50.34(f)(2)(xxvi). 
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5. Clarify whether proposed Technical Specification 5.5.2 is intended to fulfill the 
requirements of 10 CFR 50.34(f)(2)(xxvi).  If so, these criteria should be referenced in 
the technical specification. 

6. In FSAR Tier 1 and Tier 2, provide the initial test program information for leakage control 
and detection for all systems outside containment that contain (or might contain) 
accident source term radioactive materials following an accident. 

Response to Question 09.03.02-16: 

A response to this question will be provided by August 14, 2009. 



<<
  /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


