ArevaEPRDCPEm Resource

From: BRYAN Martin (EXTERNAL AREVA) [Martin.Bryan.ext@areva.com]

Sent: Monday, February 07, 2011 5:46 PM

To: Tesfaye, Getachew

Cc: DELANO Karen (AREVA); ROMINE Judy (AREVA); BENNETT Kathy (AREVA); NOXON
David (AREVA)

Subject: Response to U.S. EPR Design Certification Application RAI No. 460 (5153, 5302),FSAR Ch.
19, New Phase 4 RAI

Attachments: RAI 460 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 460 Response US EPR DC.pdf,” provides the schedule for technically correct and complete
responses to these questions.

The following table indicates the respective pages in the response document, “RAI 460 Response US EPR
DC.pdf,” that contain AREVA NP’s response to the subject questions.

Question # Start Page | End Page
RAI 460 — 19-348 2 2
RAI 460 — 19-349 3 3
RAI 460 — 19-350 4 4

The schedule for technically correct and complete response to the questions is provided below.

Question # Response Date
RAI 460 — 19-348 June 2, 2011
RAI 460 — 19-349 June 2, 2011
RAI 460 — 19-350 June 2, 2011
Sincerely,

Martin (Marty) C. Bryan

U.S. EPR Design Certification Licensing Manager
AREVA NP Inc.

Tel: (434) 832-3016

702 561-3528 cell

Martin.Bryan.ext@areva.com

From: Tesfaye, Getachew [mailto:Getachew.Tesfaye@nrc.gov]

Sent: Thursday, January 06, 2011 9:48 PM

To: ZZ-DL-A-USEPR-DL

Cc: Pohida, Marie; Fuller, Edward; Phan, Hanh; Mrowca, Lynn; Ford, Tanya; Colaccino, Joseph; ArevaEPRDCPEm
Resource

Subject: U.S. EPR Design Certification Application RAI No. 460 (5153, 5302),FSAR Ch. 19, New Phase 4 RAI

Attached please find the subject requests for additional information (RAI). A draft of the RAI was provided to
you on December 8, 2010, and on January 6, 2011, 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. The schedule we have established for
review of your application assumes technically correct and complete responses within 30 days of receipt of
RAIls. For any RAIs that cannot be answered within 30 days, it is expected that a date for receipt of this
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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
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Response to
Request for Additional Information No. 460 (5153, 5302), Revision 0
1/6/2011

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: 19

QUESTIONS for PRA Licensing, Operations Support and Maintenance Branch 1
(AP1000/EPR Projects) (SPLA)



AREVA NP Inc.

Response to Request for Additional Information No. 460
U.S. EPR Design Certification Application Page 2 of 4

Question 19-348:
Follow-up to RAI 257, Question 19-316(y)

The staff reviewed EPR's response to RAI 19-316(y). In this response, the applicant stated that
the equipment hatch may not be closed in POS D. Therefore, EPR provided a sensitivity
analysis of LERF in Function of Hatch Status in POS D, Table 316y. Hatch closure was
assumed to be possible before boiling in case of a loss of the residual heat removal function
with power available. The human error probability (HEP) was assumed to be .3. The staff also
noted that with the hatch initially open in POS D, the resulting increase in total (at power and
shutdown) LRF is 21%. Based on Table 316y, the shutdown and total LRF is sensitive to
operator failure to close the equipment hatch and other open containment penetrations. In
addition, the staff noted that in the EPR FSAR, Revision 2, Section 19.1.6.3.1.4, Equipment
Hatch Closure (1) the initial closure actions are performed inside containment and (2) closure
actions are credited up to when the local temperature is no higher than 122F. Since these
assumptions contradict the staff guidance in Generic Letter 88-17 and industry guidance in
NUMARC 91-06 the staff has the following questions and concerns:

a. Please document in Table 19.1-108 of the FSAR that the staff expeditious actions
defined in Generic Letter 88-17 will be implemented prior to operating in a reduced
inventory condition which provides the basis for the proposed shutdown rule as
described in SECY 97-168 not being implemented.

b. In GL 88-17, It states, “...completion of containment closure may be delayed ... This
may be done on the basis of reliable temperature information obtained during a transient
events provided the containment is closed prior to reaching an RCS temperature of
200F” as displayed by the larger of two valid indications of temperature at the top of the
core or immediately above the core”. Given this guidance, the staff does not accept
credit for operators closing containment in containment harsh conditions that include:
steam ejection from RCS openings, noise, fog, and elevated containment temperatures.
The staff is requesting AREVA to reevaluate the shutdown level two analysis assuming
hatch closure must be accomplished before RCS temperatures reach 200F.

c. Given the staff guidance in GL 88-17, the staff is requesting AREVA to remove the
wording of Section 19.1.6.3.1.4 of the FSAR indicating that hatch closure is credited until
local temperatures reach 122F. The staff is requesting that this section of the FSAR is
modified to be consistent with GL 88-17 and NUMARC 91-06 (e.g., to state that hatch
closure was credited until RCS temperature reaches 212F).

d. Inthe FSAR, the staff is requesting AREVA to document the time to boiling in POS D,
the time for hatch closure, and the justification for the human error probability that was
used.

e. Inthe FSAR, the staff is requesting AREVA to describe what type of equipment is
needed to perform hatch closure. The staff is requesting AREVA to document in the risk
insights table (Table 19.1-108 in the US EPR FSAR) that the total LRF is sensitive to the
operator's ability to close the containment equipment hatches and penetrations during
Mode 5 and 6 before steaming inside containment.”

Response to Question 19-348:

A response to this question will be provided by June 2, 2011.



AREVA NP Inc.

Response to Request for Additional Information No. 460
U.S. EPR Design Certification Application Page 3 of 4

Question 19-349:
Follow-up to RAI 257, Question 19- 317

The staff has reviewed the applicant's response to 19-317. In this response, the applicant states
that there are no other RCS penetrations assumed to be open during POS CBD, other than the
pressurizer degas valve lines and the nitrogen supply connection valves. Therefore, the RCS re-
pressurization rate related to the timing of steaming inside containment and hatch closure are
valid. The staff recognizes these assumptions are key risk insights that impact the total LRF
results. Therefore, the staff is requesting the applicant to document in Table 19.1-108 of the US
EPR FSAR that the EPR total LRF results are based on the pressurizer manway and other RCS
penetrations being closed during POS CBD except for the pressurizer degas line valves and the
nitrogen supply connection valves. This change represents a departure from how many
operating PWR plants achieve reduced inventory operation.

Response to Question 19-349:

A response to this question will be provided by June 2, 2011.



AREVA NP Inc.

Response to Request for Additional Information No. 460
U.S. EPR Design Certification Application Page 4 of 4

Question 19-350:
Open Item
New Phase 4 RAI

FSAR Revision 2 Tier 2 Section 19.2.3.3.3.1 page 19.2-14 states: “Prior to core melt, the
normally closed, de-energized motor operated isolation valves of the passive flooding lines will
be manually opened by the operator.” In response to RAI No. 390, Supplement 6, Question
09.02.02-106, dated April 27, 2010, AREVA has proposed to add Figure 19.2-22 showing a
P&ID for various operational modes of severe accident heat removal system to the FSAR Tier 2,
Section 19.2. This figure shows the normally closed valves as 30JMQ42 AA0004 and
30JMQ42AA0006. (This figure is not provided in FSAR Tier 2 Revision 2, however a simplified
version of this figure is in Section 2.3.3 of FSAR Tier 1, Revision 2 as Figure 2.3.3-1. Note that
Table 2.3.3-1 in Tier 1 still refers to two valves in each line, and states that they would normally
be open.) These valves are not identified to be supported by either the 12 hour non Class 1E
uninterrupted power supply or during a station blackout event.

a. Please explain the required sequence of actions (time, location, signal, etc.) to open the
closed de-energized valves, and how this additional operator action would affect the
level 2 large release frequencies, especially during event sequences initiated by a
station blackout. (For example evaluate the effect on FSAR Tier 2 Figure 19.1-7 for
providing recirculation cooling of the spreading room in the event of failure to open the
valves.) Failure to open these valves could lead to containment failure after vessel
breach (release categories 401 and 402), which were not identified as significant
contributors to level 2 large release frequencies.

b. Please make the appropriate changes to the Level 2 PRA, including to the CETs, Figure
19.1-7, release categories, and fission product releases that reflect the effects of the
design changes. Please report changes in the LRF and the CCFP.

c. In addition, explain how this operator action will be addressed in the operating strategy
for severe accidents (OSSA), and emphasized in FSAR Tier 2, Section 19.2.5.

d. If there are significant changes, please resubmit a new complete response to the original
response to RAI 19-103, which was provided in the response to RAI No.6.

e. Please document all changes resulting from the RAI response in the next version of the
FSAR (both in Tier 1 and in Tier 2).

f. Are there any design basis accidents for which the SAHRS would be required? If so,
what are these and how would the system be used?

Response to Question 19-350:

A response to this question will be provided by June 2, 2011.




<<
  /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
  /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

  /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 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


