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| Westinghouse Energy Systems Bm 355

Electric Corporation Pittstugh Pennsylvania 15230-0355 -

NSD-NRC-96-4829 |

DCP/NRCMI1 I

! Docket No.: STN-52-003

'

September 30,1996
Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

ATTENTION: T.R. QUAY !
l
.

SUBJECT: AP600 PROBABILISTIC RISK ASSESSMENT, REVISION 8 I

Dear Mr. Quay:

|Enclosed is Revision 8 of the AP600 Probabilistic Risk Assessment (PRA) Report. A list of the
sections included ' A Revision 8 is provided in Enclosure 1. Revision 8 of the PRA is provided I

as Enclosure 2. ; RA sections have been revised primarily to incorporate commitments
Westinghouse made m responses to numerous RAls, especially on the Level 2 and 3 PRA topic.

Enclosure 2 is in the form of replacement pages and chapters to be added to the existing PRA report.
Included with each set are the change page instructions. Thirty-seven sets of Revision 8 to the PRA
have been sent to Ms. Diane Jackson for distribution within NRC, to NRC subcontractors, and to the
ACRS.

Westinghouse considers the AP600 PRA report to be final, except for the following chapters: Chapter
55 - Seismic Margins Analysis, Chapter 59 - Results, and Appendices A and B. These chapters and
appendices will be provided in the near future. For Revision 8, Chapter 59 has been updated to
include the final PRA quantification results; this chapter will be updated once more to include a final i

table listing the PRA insights. Westinghouse is currently discussing the contents of the PRA insights
table with the NRC PSA branch.

!

This revision completes the Level 1,2 and 3 PRA. In addition, it addresses external events, hydrogen !
control, low power and shutdown events as well as the focused PRA that is necessary to resolve the
issue of regulatory treatment of nonsafety systems.
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i

i

i

This revision to the PRA is sufficient to allow the NRC to write Chapter 19 of the Final Safety *

Evaluation Report with the exception of the seismic margins section. Cindy Haag will contact Mr. i

Joe Sebrosky of the NRC to arrange meetings to discuss several PRA topics including in-vessel
retention (IVR) of molten core debris, and hydrogen diffusion flames.

f

Please contact Cynthia L. Haag on (412) 374-4277 if you have any questions concernia3 this
transmittal.

I

An/#'
Brian A. McIntyre, anager

,

Advanced Plant Safety and Licensing
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Enclosures !
!

cc: D. Jackson, NRC (1 copy Enclosure 1; 37 copies Enclosure 2) !

N. J. Liparulo, Westinghouse (w/o Enclosures) t
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Enclosure I to Westinghouse
Letter NSD-NRC-96-4829

September 30,1996
;

i

|
List of chapters revised in Revision 8 of the AP600 PRA 1

)
Chanter Ijilg j

|
1 INTRODUCTION

,

2 INTERNAL INITIATING EVENTS '

9 PASSIVE CORE COOLING SYSTEM - CORE MAKEUP TANK
;

12 PASSIVE CORE COOLING SYSTEM IN-CONTAINMENT REFUELING WATER
STORAGE TANK

23 NON-CLASS lE DC POWER SYSTEM i

33 FAULT TREE AND CORE MELT QUANTIFICATION !
34 SEVERE ACCIDENT PHENOMENA TREATMENT
35 CONTAINMENT EVENT TREE ANALYSIS *

36 RCS DEPRESSURIZATION
37 CONTAINMENT ISOLATION *

38 REACTOR VESSEL REFLOODING !
39 IN-VESSEL RETENTION OF MOLTEN CORE DEBRIS i
40 PASSIVE CONTAINMENT COOLING {
41 IlYDROGEN CONTROL AND COMBUSTION
42 CONDITIONAL CONTAINMENT FAILURE PROBABILITY DISTRIBUTION |!
43 RELEASE FREQUENCY QUANTIFICATION

,

44 MAAP 4.0 CODE DESCRIPTION AND AP600 MODELING k

45 FISSION PRODUCT SOURCE TERMS
46 DELETED (*) *

47 DELETED (*)
,

48 DELETED (*) '

49 OFFSITE DOSE EVALUATION
50 SENSITIVITY ANALYSES

,

51 UNCERTAINTY ANALYSIS
52 RTNSS - FOCUSED PRA SENSITIVITY STUDY >

$3 DELETED (**)
54 LOW POWER AND SilUTDOWN PRA ASSESSMENT
$6 INTERNAL FLOODING ANALYSIS
57 .NTERNAL FIRE ANALYSIS '

59 RESULTS |
;

(*) = These chapters have been removn from the AP600 PRA report. Pertinent information from Chapters 46a

and 47 have been incorporated into Chapter 41. Peninent information from Chapter 48 will be placed within
the AP600 Standard Safety Analysis Report (SSAR). |

!

(**) = Chapter 53 was never used. [
!
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| Enclosure 2 to Westinghouse
Letter NSD-NRC-96-4829

September 30,1996,
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AP600 PRA Revision 8:
. Page Change Instructions

- (Sheet 1 of 4)

' Non-Proprietary .
Remove Previous

Chapter Revisions PRA Pages: Replace with Rev. 8 PRA Pagesi

-VOLUMEl' 3

AP600 Document . Remove from front of Volume 1 ~ Place new cover sheet in front of L
Cover Sheet - ' Volume 1 of AP600 PRA1

Table of Contents - Remove from front of Volume 1 Replace with revised Table ~of Contents e

List of Tables Remove from front of Volume 1 : Replace with ievised List of Tables
List of Figures Remove from front of Volume 1 Replace with revised List of Figures..

11 Remove entire chapter Replace with entire chapter

2 : Remove pages 2-5 through 2-10 - Replace with pages 2-5 through 2-10 :
Remove pages 2-19 and 2-20 Replace with pages 2-19 and 2-20 ~
Remove pages 2-53 and 2-54 - Replace with pages 2-53 and 2-54 :
Remove pages 2A-23 and 2A-24 Replace with pages 2A-23'and 2A-24,

9 Remove pages 9-7 through 9-10 - Replace .with pages 9-7 through 9-10,

Remove pages 9-17 through 9-25 . Replace with pages 9-17 through 9-27 "

12 Remove pages 12-21 through 12-24. Replace with pages' 12-21 through 12-24

23' ' Remove pages 23-3 and 23-4 Replace with 23-3 and 23-44

4

VOLUME 2 '

Table of Contents Remove from front of Volume 2 ' Replace with revised Table of Contents
List of Tables Remove from front of Volume 2 Replace with revised List of Tables -
List of Figures Remove from front of Volume 2 Replace with revised List of Figures

33 Remove page 33-17 and 33-18 Replace with pages 33-17 and 33-18

34 Remove entire chapter Replace with entire chapter

35 Remove entire chapter Replace with entire chapter

36 Remove old tab for this chapter Replace with n-w tab for Chapter 36
Remove entire chapter Replace with entire chapter

& v , , e m ~n m .* -~@
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AP600 PRA Revision 8'- .|-

Page Change Instructions -|
(Sheet 2 of 4); j

j.

Non-Proprietary
._

;
-

Remove Previous- ' '

Chapter - : Revisions PRA Pages: Replace with Rev. 8 PRA Pages- y
4

i ' VOLUME 3
;

.

.
.

j|';

Table of Contents Remove from front of Volume 3 : Replace with revised Table of Contents i.

List of Tables Remove from front of Volume _3 . Replace with revised List of Tables i

List of Figures . , Remove from front of Volume 3 Replace with revised List of Figures .j

-1

~37 Remove old tab for this chapter . Replace with new tab for Chapter 37
Remove entire chapter Replace with entire chapter

,

. . . 1
38 - Remove old tab for this chapter . Replace with new tab for Chapter 38. j

Remove entire chapter Replace with entire chapter'
'

i

-|
- . . ;

39; Remove old tab for this chapter Replace with new tab for Chapter 39 . i

. Remove entire chapter
''

Replace with entire chapter ~ ;j
,

40 Remove old tab for this chapter Replace with new tab for Chapter 40-
'

. .

1
Remove entire chapter

'

Replace with entire' chapter )
.

.. . .. . :i
41 Remove old tab for this chapter . Replace with new tab for Chapter 41 ;

.

Remove entire chapter ; Replace with entire chapter - 1

42 Remove entire chapter Replace with entire chapter

43 Remove entire chapter Replace with entire chapter '

44 Remove entire chapter Replace with entire chapter 1

-45 Remove entire chapter Replace with entire chapter ;

!

!46 Remove old tab for this chapter Replace with new tab for Chapter 46
Remove entire chapter Replace with page 46-1

47 Remove old tab for this chapter Replace with new tab for Chapter 47
Remove entire chapter Replace with page 47-1

,
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AP600 PRA Revision 8 r

Page Change Instructions ,

(Sheet 3 of 4) :

Non-Proprietary '

Remove Previous
Chapter Revisions PRA Pages: Replace with Rev. 8 PRA Pages: -

VOLUME 3 (Continued)
r

48 Remove old tab for this chapter Replace with new tab for Chapter 48
Remove entire chapter Replace with page 48-1 ,

49 Remove entire chapter Replace with e'ntire chapter

i

f

VOLUME 4 '

Table of Contents Remove from front of Volume 4 Replac: with revised Table of Contents
;

List of Tables Remove from front of Volume 4 Replace with revised List of Tables j
List of Figures Remove from front of Volume 4 Replace with revised List of Figures i

50 Remove entire chapter Replace with entire chapter .|

51 N/A . New Chapter and tab for Chapter 51 - j

52 Remove entire chapter Replace with entire chapter
!.

53 N/A Add new tab for Chapter 53. ;

Insert page 53-1. !
1

54- Rernove entire chapter Replace with entire chapter )
56 Remove pages 56-1 through 56-12 Replace with pages 56-1 through 56-12 !

Remove pages $6-71 and 56-72 Replace with pages 56-71 and 56-72 l

57 Remove entire chapter Repla;c with entire chapter

-59 Remove entire chapter Replace with entire chapter j
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AP600 PRA Revision 8
,

Page Change Instructions ]
(Sheet 4 of 4)

'

Proprietary |

Remove Previous
Chapter Revisions PRA Pages: Replace with Rev. 8 PRA Pages: |.

1

REMOVE ALL PREVIOUS PRA PAGES IN THE PROPRIETARY VOLUME
i

$ DISTROY ENTIRE' WESTINGHOUSE PROPRIETARY CLASS 2 VOLUME.
THERE IS NO LONGER A PROPRIETARY VOLUME OF THE AP600 PRA. |

MATERIAL THAT WAS PROPRIETARY IS EITHER MOVED TO WCAPs 'AND !

OTHER' DOCUMENTS TO RETAIN PROF,RIETARY CLASSIFICATION OR HAS
SINCE BEEN RECLASSIFIED AS NONPROPRIETARY. )

!
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AP600 DOCUMENT COVER SHEET
p j TDC: IDS: I S

Form 58202G(5/94) [t\xxxx.wpf;1x] AP600 CENTRAL FILE USE ONLY;
0058.FRM RFS#: AFS ITEM #:

O AP000 DOCUMENT NO.
REVISION NO. ASSIGNED TO

GWGLO22 8 Page 1 of 1
-

ALTERNATE DOCUMENT NUMBER: WORK BREAKDOWN #: 3.1.2
DESIGN AGENT ORGANIZATION: Westinghouse

TITLE: APG00 Probabilistic Risk Assessment

ATTACHMENTS: DCP #/REV. INCORPORATED IN THIS DOCUMENT
REVISION:

CALCULATION / ANALYSIS REFERENCE:

ELECTRONIC FILENAME ELECTRONIC FILE FORMAT ELECTRONIC FILE DESCRIPTION

(C) WESTINGHOUSE ELECTRIC CORPORATION 1995.

O WESTINGHOUSE PROPRIETARY CLASS 2

4 This document contains information proprietary to Westinghouse Electric Corporabon: it is submitted in confidence and is to be used solely for the
purpose for which it is fumished and retumed upon request. This document and such information is not to be reproduced, transmitted, disclosed
or used otherwise in whole or in part without pnor written authorization of Westinghouse Electric Corporation, Energy Systems Business Unit,
subject to the legends contained hereof.

O WESTINGHOUSE PROPRIETARY CLASS 2C
This document is the property of and contains Proprietary information owned by Westnghouse Electric Corporation and/or its subcontractors and
supphers. It is transmitted to you in confidence and trust, and you agree to treat this document in strict accordance with the terms and conditions
of the agreement under which it was provided to you.

@ WESTINGHOUSE CLASS 3 (NON PROPRIETARY)

COMPLETE 1 IF WORK PERFORMED UNDER DESIGN CERTIFICATION OR COMPLETE 2 IF WORK PERFORMED~
UNDER FOAKE.

1 @ DOE DESIGN CERTIFICATION PROGRAM - GOVERNMENT LIMITED RIGHTS STATEMENT [See page 2]

Copyright statement A license is reserved to the U.S. Govemment under contract DE-AC03-90SF18495.

O DOE CONTRACT DELIVERABLES (DELIVERED DATA)
Subject to specified exceptions, disclosure of this data is restricted until September 30,1995 or Design Certfication under DOE contract DE-ACO3-
90SF18495, whchever is later.

EPRI CONFIDENTIAL: NOTICE: 1* 2 3 4 5 CATEGORY: A N B CODDE F

2 TJ ARC FOAKE PROGRAM - ARC LIMITED RIGHTS STATEMENT [see page 2]

Copyright statement A license is reserved to the U.S. Govemment under contract DE-FCO2-NE34267 and subcontract ARC-93-3 SC-001.

O ARC CONTRACT DELIVERABLES (CONTRACT DATA)
Subject to specified exceptions, disclosure of this data is restricted under ARC Subcontract ARC-93-3-SC 001.

ORIGINATOR SIGNATURE /DATE

#U
$*L n f= Z 3 = f4

AP600 RESPONSIBLE MANAGER SIGN REV APPROVAL DATE
B. A. McIntyre y g 7,g

* Approval of the responsible manager signahes that document is complete, all requirWS reviews are complete, electronc file is attached and document is
released for use.

_ _ _ _ _ _ _ _ _ _ _
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.

Form S8202G(5/94) LIMITED RIGHTS STATEMENTS

DOE GOVERNMENT UMITED RIGHTS STATEMENT

(A) These data are submitted with limited rights under govemment contract No. DE-AC03-90SF18495. These data may be reproduced and
used by the govemment with the express limitation that they will not, without written permission of the contractor, be used for purposes
of manufacturer nor disclosed outside the govemment; except that the govemment may disclose these data outside the government
for the following purposes, if any, provided that the govemment makes such disclosure subject to prohibition against further use and
disclosure:
(1) This ' Proprietary Data' may be disclosed for evaluation purposes under the restnctions above.
(II) The ' Proprietary Data * may be disclosed to the Electnc Power Research Institute (EPRI), electric utility representatives and their

direct consultants, excluding direct commercial competitors, and the DOE National Laboratories under the prohibitions and
restrictions above.

(B) This notice shall be marked on any reproductica of these data, in whole or in part.

ARC UMITED RIGHTS STATEMENT:

This proprietary data, fumished under Subcontract Number ARC-93-3-SC-001 with ARC may be duplicated and used by the govemment and
ARC, subject to the limitabons of Article H 17.F. of that subcontract, with the express limitations that the proprietary data may not be disclosed
outside the govemment or ARC, or ARC's Olasc 1 & 3 members or EPRI or be used for purposes of manufacture without pnor permission of
the Subcontractor, except that further disclosure or use may be made solely for the following purposes:

This proprietary data may be disclosed to other than commercial competitors of Subcontractor for evaluation purposes of this subcontrad under
the restncton mat the proprietary data be retained in confidence and not be further disclosed, and subject to the terms of a norwlisclosure
agreement between the Subcontractor and that organization, excluding DOE and its contractors.

DEFINITIONS

CONTRACT / DELIVERED DATA - Consists of documents (e.g. specifications, drawings, reports) Which are
generated under the DOE or ARC contracts which contain no background proprietary data.

EPRI CONFIDENTIALITY / OBLIGATIONNOTICES

NOTICE 1: The data in this document is subject to no confidentiality obligations.

NOTICE 2: The data in this document is proprietary and confidential to Westinghouse Electric Corporation and/or its Contractors. It is forwarded
to recipient under an obligation of Confidence and Trust for limited purposes only. Any use, disclosure to unauthorized persons, or copying of
this document or parts thereof is prohibited except as agreed to in advance by the Electric Power Research Institute (EPRI) a-1 Westinghouse i

Electne Corporation. Recipient of this data has a duty to inquire of EPRI and/or Westinghouse as to the uses of the information containeo herein
that are permitted.

NOTICE 3: The data in this document is proprietary and confidental to Westinghouse Electric Corporation and/or its Contractors. It is forwarded
to recipient under an obligation of Confidence and Trust for use only in evaluation tasks specifically authorized by the Electric Power Research
Institute (EPRI). Any use, disclosure to unauthorized persons, or copying this document or parts thereof is prohibited except as agreed to in
advance by EPRI and Westinghouse Electric Corporaton. Recipient of this data has a duty to inquire of EPRI and/or Westinghouse as to the
uses of the information contained herein that are permitted. This document and any copies or excerpts thereof that may have been generated
are to be retumed to Westinghouse, directly or through EPRI, when requested to do so.

NOTICE 4: The data in this document is proprietary and confidential to Westinghouse Electric Corporation and/or its Contractors. It is being
revealed in confidence and trust only to Employees of EPRI and to certain contractors of EPRI for limited evaluation tasks authorized by EPRI.
Any use, disclosure to unauthorized persons, or copying of this document or parts thereof is prohibited. This Document and any copies or
excerpts thereof that may have been generated are to be retumed to Westinghouse, directly or through EPRI, when requested to do so.

NOTICE 5: The data in this document is proprietary and confidential to Westinghouse Electric Corporation and/or its Contractors. Access to
this data is given in Confidence and Trust only at Westinghouse facilities for limited evaluaton tasks assigned by EPRI. Any use, disclosure
to unauthonzed persons, or copying of this document or parts thereof is prohibited. Neither this document nor any excerpts therefrom are to
be removed from Westinghouse facilities.

EPRI CONFIDENTIALITY / OBLIGATION CATEGORIES

CATEGORY 'A"- (See Delivered Data) Consists of CONTRACTOR Foreground Data that is contained in an issued reported.

CATEGORY *B" - (See Delivered Data) Consists of CONTRACTOR Foreground Data that is not contained in an issued report, except for
computer programs.

CATEGORY 'C' - Consists of CONTRACTOR Background Data except for computer programs.

CATEGORY 'D" - Consists of computer programs developed in the course of performing the Work.

CATEGORY *E' - Consists of computer programs developed prior to the Effective Date or after the Effective Date but outside the scope of
the Work.

CATEGORY "F" - Consists of administrative plans and administrative reports.
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