ArevaEPRDCPEm Resource

From: Tesfaye, Getachew

Sent: Friday, September 18, 2009 3:05 PM

To: 'usepr@areva.com'

Cc: Ashley, Clinton; Jackson, Christopher; Snodderly, Michael; Dehmel, Jean-Claude; Frye,
Timothy; Jennings, Jason; Miernicki, Michael; Colaccino, Joseph; ArevaEPRDCPEm
Resource

Subject: U.S. EPR Design Certification Application RAI No. 292 (3724, 3718), FSAR Ch. 14

Attachments: RAI_292_SPCV_3724_CHPB_3718.doc

Attached please find the subject requests for additional information (RAI). A draft of the RAI was provided to
you on September 11, 2009, and on September 17, 2009, you informed us that the RAl is clear and no further
clarification is needed. As a result, no change is made to the draft RAl, except a typographical error correction
identified by you. The schedule we have established for review of your application assumes technically correct
and complete responses within 30 days of receipt of RAls. For any RAls 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.
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Sr. Project Manager
NRO/DNRL/NARP
(301) 415-3361
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Request for Additional Information No. 292 (3724, 3718), Revision 1
9/18/2009

U. S. EPR Standard Design Certification
AREVA NP Inc.
Docket No. 52-020
SRP Section: 14.03 - Inspections, Tests, Analyses, and Acceptance Criteria
SRP Section: 14.03.07 - Plant Systems - Inspections, Tests, Analyses, and Acceptance Criteria
Application Section: 2.1.1, Table 2.1.1-8; 2.2.2, Table 2.2.2-3

QUESTIONS for Containment and Ventilation Branch 1 (AP1000/EPR Projects) (SPCV)
QUESTIONS for Health Physics Branch (CHPB)

14.03-12
Follow-up to Question 14.03-7

RAI Question 14.03-7 notes that the debris source term is a key design feature and
identifies that there is no ITAAC to inspect containment materials to ensure as-built is
consistent with as analyzed/tested. In response, AREVA made the following change to
ITAAC for the reactor building (See Table 2.1.1-8 Rev 1):

"The reactor pressure vessel, reactor coolant pumps, pressurizer, steam
generators, and interconnecting
RCS piping are insulated with reflective metallic insulation.”

US EPR is not an all RMI plant and there are other insulating materials that will make up
the debris source term, and are more likely to result in consequential head loss, namely
particulate and fibrous insulation. Please explain why all source term materials such as
fiber and particulate insulation, as well as coatings, are not included in the proposed
ITAAC?

14.03-13
Follow-up to Question 14.03-8

RAI Question 14.03-8 notes that retaining baskets did not have ITAAC. In response,
AREVA made the following change to the ITAAC for the IRWST (See Table 2.2.2-3 Rev

1):
"A retaining basket exists in the IRWST directly below each heavy floor opening.

The retaining basket has a minimum surface area of 721 ft2 and a maximum grid
opening of 0.08 x 0.08 inches."

Given that a retaining basket is open at the top and designed to receive, collect and
retain debris internally, it appears that volume (holding capacity) is an important design



feature, in addition to area and filtering hole size. Please explain why volume (holding
capacity) was not included in ITAAC?

14.03.07-33

A review of FSAR Tier 2, Rev. 1, Section 14.3.2; FSAR Section 11.5; and FSAR Tier 1, Rev. 1,
Section 2.0, indicates that the treatment of ITAACs has been divided in two groups, certified
design material (CDM), and Inspection, Test, Analysis, and Acceptance Criteria (ITAAC). CDM
binds the design commitment of structure, system, and components for the lifetime of the
facility; and ITAACs are used to verify the as-built features of the plant. FSAR Tier |, Rev. 1,
Section 14.3.2 assigns ITAACs based on (a) the classification of systems and equipments, and
(b) on systems identified during key safety and integrated plant safety analyses for the purpose
of preserving specific design features in the as-built facility. Systems described in FSAR, Tier 2
sections that have no safety significant features or that were not identified as part of the “key
safety and integrated plant safety analyses” process are listed in Tier 1 as “No entry for this
system.” Although the selection process identifies pertinent NRC regulations for safety related
design features, FSAR Tier 1, Section 2.9 does not identify ITAACs associated with plant
systems and components used to monitor and/or control radioactivity releases in the
environment in demonstrating compliance with 10 CFR Part 20, Appendix B, Table 2 liquid and
gaseous effluent concentration limits; and doses to members of the public under 10 CFR Parts
20.1301 and 20.1302, as well as avoiding unmonitored and uncontrolled radioactive releases to
the environment in response to Part 20.1406(b).

Plant systems described in FSAR Tier 2, that are used to demonstrate compliance with Part 20
requirements, include the liquid waste management system (LWMS, Section 11.2), the gaseous
waste management system (GWMS, Section 11.3), and the process and effluent radiological
monitoring and sampling systems (PERMSS, Section 11.5). FSAR Tier 1, Section 2.9 places
the LWMS and GWMS in the “No entry for this system” category, and the PERMSS is not
identified in FSAR Tier 1, Section 2.9. The ITAACs assigned to the radiation monitoring
systems, FSAR Tier 1, Rev. 1, Section 2.4.22, are for safety-related functions in protecting
control room personnel, and for isolating the containment on a receipt of signals from the
containment high range radiation monitor. The ITAACs assigned to the steam generator
blowdown system (SGBS), FSAR Tier 1, Rev. 1, Section 2.8.7, do not identify the isolation
features of the system in the event that elevated radiation levels are detected in the SG
blowdown. The ITAACs assigned to the sampling activity monitoring systems, FSAR Tier 1,
Rev. 1, Section 2.9.4, are safety-related functions for the protection of personnel in the control
room and its isolation upon receipt of high radiation signals by the control room air intake
radiation monitor. This ITAAC is also used to confirm the alarm functions of the plant stack
radiation monitor in the control room upon receipt of high radiation signals.

A review indicates that ITAACs are inconsistent with respect to Tier 2 design features as they
do not address the automatic isolation or termination control features of the PERMSS, as
described in FSAR Tier 2, Section 11.5. FSAR Tier 2, Section 11.5.1 states that PERMSS
subsystems are design to process liquid and gaseous effluents in accordance with 10 CFR Part
20. For example, compliance with Part 20 requirements for LWMS effluent releases depends
on the automatic termination control features of a radiation monitor located on its discharge line.
However, the liquid effluent radiation monitor and the associated isolation valve on the LWMS
discharge line are not included in FSAR Tier 1, Section 2.9.



The ITAACs were also found to be incomplete with respect to Tier 2 design features as they do
not address the initial introduction of absorbent and filtration media in systems that rely on such
media to successfully process and treat liquid and gaseous wastes before being discharged into
the environment. For example, if the LWMS were properly built with all mechanical components
in place, but without confirming the initial introduction of the proper types and amounts of
filtration and adsorbent media, the LWMS would be totally ineffective and would fail to meet the
performance parameters stated in FSAR, Tier 1, Rev. 1, Section 11.2.1 and decontamination
factors listed in Table 11.2-3. As a result, such liquid effluent releases could exceed the
concentration limits of 10 CFR Part 20, Appendix B, Table 2.

Accordingly, the applicant is requested to:

a. review PERMSS subsystems described in FSAR Sections 11.5.3 and 11.5.4 and Table
11.5-1 and assign ITAACs to systems that used to demonstrate compliance with 10 CFR
Part 20, Appendix B, Table 2 liquid and gaseous effluent concentration limits and doses
to members of the public under 10 CFR Parts 20.1301 and 20.1302.

b. review the design features of the LWMS, GWMS, and SGBS and assign ITAACs to
confirm the proper operations of all automatic control features used to divert process
streams and terminate effluent releases in meeting design descriptions and parameters
given in FSAR Tier 2, Rev. 1, Sections 11.2 (LWMS), 11.3 (GWMS), and 10.4.8 (SGBS).

C. review the design features of the LWMS and SGBS and assign ITAACs to confirm the
initial loading of the proper types and amounts of ion-exchange resins and filtration or
absorption media in vessels and tanks in meeting design descriptions and parameters
given in FSAR Tier 2, Rev. 1. For the LWMS and SGBS, the design performance
parameters are expressed as decontamination factors in FSAR Table 11.2-3, which are
used to demonstrate compliance with Part 20, Appendix B liquid effluent concentration
limits and offsite doses to members of the public, as shown in FSAR Tier 2, Tables 11.2-
6, 11.2-7, and 11.2-8.

d. review the design features of the GWMS and assign ITAACs in confirming the initial
loading of the proper types and amounts of charcoal media and dessicant for the GWMS
in meeting the design descriptions and parameters described in FSAR Tier 2, Rev. 1,
Section 11.3. For the GWMS, the desigh commitments are expressed as retention times
for noble gases in FSAR Tier 2, Rev. 1, Table 11.3-1, which are used to demonstrate
compliance with Part 20 Appendix B, gaseous effluent concentration limits and offsite
doses to members of the public, as shown in FSAR Tier 2, Tables 11.3-5 and 11.3-6.

e. review system design descriptions and address internal inconsistencies in the
presentation of information presented under the headings of “I&C Design Features,
Displays and Controls,” and “Equipment and System Performance,” and ITAAC
tabulations. For example, such inconsistencies include listing radiation monitors in
equipment description tabulations but not including the operational functions of radiation
monitors in subsections on “I&C Design Features, Displays and Controls,” and
“‘Equipment and System Performance.” Another type of inconsistencies includes
differences in the functional arrangements of systems presented between Tier 1 and Tier
2 figures. For example, FSAR Tier 1, Figure 2.6.4-1 does not show the radiation monitor
as compared to FSAR Tier 2, Figure 9.4.2-1, even though the radiation monitor has
been assigned ITAACs in FSAR Tier 1, Table 2.6.4-3. The systems for which such
inconsistencies were noted include the component cooling water system (CCWS), fuel
building ventilation system (FBVS), safeguard building controlled-area ventilation



system, containment building ventilation system, steam generator blowdown system,
and the sampling activity monitoring system.

Without such clarifications and corrections, the staff cannot complete its evaluation and
conclude, with reasonable assurance, that if the tests and inspections were performed and
acceptance criteria were met, that all design commitments will be fulfilled and that the plant will
be built and operated in accordance with the design certification and comply with applicable
NRC regulations.

14.03.07-34

A review of FSAR Tier 1, Rev. 1, Section 5.0 (Site Parameters for the U.S. EPR Design)
indicates that the inventory of radioactive materials presented in Table 5.0-1 (third sheet) is not
supported with information contained in FSAR Tier 2 sections. This portion of Table 5.0-1 lists
radionuclides that could potentially migrate into ground or surface waters in the event of a tank
failure and provides concentrations for the listed radionuclides. As such, Table 5.0-1 presents
an inventory of radionuclides and their corresponding concentrations (uCi/g) and not an
inventory of total radioactivity summed over all radionuclides (uCi) for a given tank volume
assumed to have failed. A review of FSAR Tier 2, Sections 2.4.12 (Groundwater), 2.4.13
(Pathways of liquid effluents in ground and surface waters), 11.2.3.7 (Postulated radioactive
releases due to liquid-containing tank failures), and 12.2.1 (Contained sources) indicates that
there is no basis and technical information supporting the listing of radionuclides and
concentrations shown in FSAR Tier 1, Table 5.0-1.

Accordingly, the applicant is requested to provide the basis and technical information supporting
the listing of radionuclides and concentrations shown in FSAR Tier 1, Table 5.0-1, and confirm
whether the information presented in Table 5.0-1 needs to be expanded by including the total
inventory of radioactivity for each radionuclide (uCi) in addition to concentrations (uCi/g). Also,
the applicant is requested include descriptions of the methodology, assumptions, and
parametric values used in the calculations and their bases, and references to enable the staff to
conduct an independent evaluation of the radioactive inventory and radiological impacts of such
releases on and use of ground or surface waters, given Part 20, Appendix B effluent
concentration limits.




<<
  /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


