BellBendCOLPEm Resource

From: Clark, Theresa

Sent: Thursday, July 02, 2009 5:53 PM

To: '‘Miron, Adrian (mironan)'

Cc: Mcdowell, Bruce K; Rishel, Jeremy P; Tom Grant; BellBendCOL Resource; 'Ramsdell, James
V Jr (Van)'; Fuller, Edward

Subject: RE: three questions

Adrian, please clarify the source of each of the values in the first paragraph. If they all came from the Calvert DEIS, |
suggest that you discuss them with Jeremy and Van at PNL, because they probably know more about their background. |
don't know where the 5E-8 "basemat melt-through probability" came from. In addition, the term "CDF for basemat
melt-through" is incorrect--what we are discussing is containment release following a severe accident, not core damage.
Because of the design features designed to keep corium contained and cooled in the spreading area, | would expect an
small probability of basemat melt-through. Combined with the appropriate bins of core damage frequency for the plant,
that would yield a large release frequency associated with the basemat pathway. The relevant release categories are
RC601 and RC602, and the BB ER shows a release category frequency for RC602 of 3.61E-10, so this may be the source of
the 4E-10 number referred to erroneously as a CDF.

In addition, this is the subject of RAI ACC 7.2-4, which has not yet been sent to the applicant. We need their response to
come to a conclusion.

| will look at your other questions in more detail on Monday. Are you available for a teleconference with me and Ed
Fuller (the Level 2 reviewer) and maybe Van Ramsdell on Monday afternoon (7/6/09), maybe at 3pm? Please let me
know ASAP. Thanks.

Theresa Valentine Clark
Reliability & Risk Analyst

U.S. NRC Office of New Reactors
T-10F11 | 301-415-4048
Theresa.Clark@nrc.gov

From: Miron, Adrian (mironan) [mailto:mironan@ucmail.uc.edu]
Sent: Thursday, July 02, 2009 5:36 PM

To: Clark, Theresa

Cc: Mcdowell, Bruce K; Rishel, Jeremy P; Tom Grant

Subject: three questions

Theresa:

My current version of Section 5.10 of the BB DEIS includes the following paragraphs.

“Table 5-15 gives a total core damage frequency estimate of 5.3 x 10”7 Ryr™ for the U.S. EPR. NUREG-1150
indicates that the conditional probability of a basemat melt-through ranges from 0.05 to 0.25 for current-
generation reactors. New designs include features to reduce the probability of basemat melt-through in the
event of a core melt accident. On this basis, the staff believes that a basemat melt-through probability of 5 x 10°
® Ryr™ is reasonable and still conservative. According to the AREVA probabilistic risk assessment for the U.S.
EPR (AREVA 2007a), currently being evaluated for design certification by the NRC, the CDF for basemat
melt-through with a large release is about 4 x 10™° Ryr ™.

1



Although the staff assumed that the probability of occurrence of a release via the groundwater pathway is
significantly larger than a release via the atmospheric pathway for the U.S. EPR, the groundwater pathway is
more tortuous and affords more time for implementing protective actions and, therefore, results in a lower risk
to the public. As a result, the staff concludes that the risks associated with releases to groundwater are
sufficiently small that they would not have a significant effect on overall risk of a severe accident for a U.S.
EPR at the Bell Bend site.”

These paragraphs were adapted from Calvert Cliffs DEIS and PNNL EIS template. | have three
questions:

1. In my opinion, the basemat melt-through probability of 5 x 10® Ryr" mentioned in the second
paragraph results from application of Bayes theorem in which P(A|B)=P(A) x P(B|A) / P(B). If
we take A = a basemat melt-through event and B = a core damage event, P(A|B) becomes the
conditional probability of 0.05 to 0.25, and P(B) becomes the CDF of 5.3 x 107 Ryr™, both
referred in the first paragraph. Then P(A), or the basemat melt-through probability, is
P(A)=P(B) x P(A|B) / P(B|A). | also assume that P(BJ|A) is 1 since it refers to the probability of
core damage, given that basemat melt-through occurred, and therefore, P(A)=P(B) x P(A|B) in
this case. | also think that a value around 0.1, which is in between 0.05 and 0.25, was
assumed by the NRC for P(A|B). In this case P(A)=P(B) x P(A|B)=5.3 x 10" Ryr' x 0.1 = 5 x
108 Ryr”, as stated in the text. Are my assumptions correct?

2. | could not find in the US EPR FSAR the 4 x 107° Ryr”" value which represents the CDF for a
basemat melt-through. This value is mentioned at the end of the first paragraph above. There
is a release category (RC602 described as long term containment failure due to basemat
failure) with a Release Category Frequency of 3.61E-10. Are those the same? If not, do you
have a reference for the 4 x 107'° Ryr”" value and the section where | could find it in FSAR?

3. The second paragraph quoted above states that “the staff assumed that the probability of
occurrence of a release via the groundwater pathway is significantly larger than a release via
the atmospheric pathway for the U.S. EPR.” Is that true? As far as | recall from the site audit,
no quantitative study for the groundwater pathway was performed for the US EPR. Do you
know of any study performed by NRC or someone else to back up this statement? If not, |
think we need to change the wording and simply state that “In addition, the groundwater
pathway is more tortuous and affords more time for implementing protective actions and,
therefore, results in a lower risk to the public”, which is certainly true.

| look forward for your reply.

Adrian

Adrian Miron, Ph.D.

Research Assistant Professor

University of Cincinnati, College of Engineering
Mechanical Engineering Department

Nuclear and Radiological Engineering Program
501D Old Chem

ML 0072

Cincinnati, OH 45221-0072



Tel.: 513 556 2543; Fax.: 513 556 3390
Email: Adrian.Miron@uc.edu




Hearing ldentifier: BellBend_COL_Public
Email Number: 119

Mail Envelope Properties (D9892A42664D3D4690E88C2F48D7C0O8E20E99C91AF)

Subject: RE: three questions
Sent Date: 7/2/2009 5:52:53 PM
Received Date: 7/2/2009 5:52:54 PM
From: Clark, Theresa

Created By: Theresa.Clark@nrc.gov
Recipients:

"Mcdowell, Bruce K" <Bruce.Mcdowell@pnl.gov>

Tracking Status: None

"Rishel, Jeremy P" <jeremy.rishel@pnl.gov>

Tracking Status: None

"Tom Grant" <tgrant@numarkassoc.com>

Tracking Status: None

"BellBendCOL Resource" <BellIBendCOL.Resource@nrc.gov>
Tracking Status: None

"Ramsdell, James V Jr (Van)" <van.ramsdell@pnl.gov>
Tracking Status: None

"Fuller, Edward" <Edward.Fuller@nrc.gov>

Tracking Status: None
"Miron, Adrian (mironan)
Tracking Status: None

<mironan@ucmail.uc.edu>

Post Office: HQCLSTRO1.nrc.gov

Files Size Date & Time
MESSAGE 6135 7/2/2009 5:52:54 PM
Options

Priority: Standard

Return Notification: No

Reply Requested: No

Sensitivity: Normal

Expiration Date:
Recipients Received:




<<
  /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


