
I Jam•es Davis - Draft AMP section of Audit Ireport Page 1

From: "Orr, Mark" <MPOrr@atlintl.com>
To: "Wayne Pavinich" <WAPavinich@Comcast.Net>, "Dan Hoang" <DVH@nrc.gov>,
"Erach Patel" <erachp@comcast.net>, "Jim Davis" <JAD@nrc.gov>, "Peter Wen" <PXW@nrc.gov>,
"Ram Subbaratham" <RXS2@ NRC.GOV>, "Sally Adams" <SAA2@ nrc.gov>, "Zabel, Joe"
<JZabel@atlintl.com>, "Bob Jackson" <JacksonWR@msn.com>, "Duc Nguyen" <DTN1 @ NRC.gov>,
"Ernie Harr" <ECHarr@atlintl.com>, "Linh Tran" <LNT@NRC.Gov>, "Orr, Mark" <MPOrr@atlintl.com>
Date: Fri, Jun 30, 2006 4:52 PM
Subject: Draft AMP section of Audit report

Pilgrim Team:

Attached are two documents -- The first is the initial draft of the
Pilgrim AMP audit with the comments from the project team incorporated
-- The second is a comment form for your use.

Please review the draft Pilgrim audit report and make your comments on

the attached comment form.

Thank you for your cooperation.

Mark Orr
ATL International, Inc
20010 Century Blvd., Suite 500
Germantown, MD 20874
Phone: 301-515-6794
Fax: 301-972-6904

"Confidentiality Notice: The information contained in this message is
intended only for the use of the addressee, and may be ATL proprietary,
confidential and/or privileged. If the reader of this message is not the
intended recipient, or the employee or agent responsible to deliver it
to the intended recipient, you are hereby notified that any
dissemination, distribution or copying of this communication is strictly
prohibited. If you have received this communication in error, please
notify the sender immediately."



I c.-\t6mM W)00001.T P -P a g-- e- -1 :1
I ........ D\GWIOOOO1 ... TMP• Pae1

Mail Envelope Properties (44A58F01.AFO: 16: 2800)

Subject: Draft AMP section of Audit report
Creation Date Fri, Jun 30, 2006 4:51 PM
From: "Orr, Mark" <MPOrr@atlintl.com>

Created By: MPOrr@atlintl.com

Recipients
nrc.gov

OWGWPOO3.HQGWDOO1
JAD (James Davis)

nrc.gov
TWGWPO02.HQGWDO01

LNT (Linh Tran)
RXS2 (Ram Subbaratnam)

atlintl.com
ECHarr (Ernie Harr)
JZabel (Joe Zabel)

nrc.gov
TWGWPO01.HQGWDOO1

DTN1 (Duc Nguyen)

msn.com
JacksonWR (Bob Jackson)

nrc.gov
OWGWPO01.HQGWDO01

SAA2 (Sally Adams)

nrc.gov
TWGWPOO4.HQGWDOO1

PXW (Peter Wen)

comcast.net
erachp (Erach Patel)
WAPavinich (Wayne Pavinich)

nrc.gov
OWGWPOO2.HQGWDO01

DVH (Dan Hoang)



I C.\temp\GW)00001.TMP Page 2'1
I- c ....emp-GWIOOO .TM 

Pag 2

Post Office
OWGWPOO3.HQGWDOO1
TWGWPO02.HQGWDOO1

TWGWPOO1.HQGWDOO1

OWGWP01.HQGWDO01
TWGWPOO4.HQGWDOO1

OWGWPOO2.HQGWDOO1

Files
MESSAGE
TEXT.htm
Draft Audit Report 6-30-06.pdf
comment form.wpd
Mime.822

Options
Expiration Date:
Priority:
ReplyRequested:
Return Notification:

Concealed Subject:
Security:

Route
nrc.gov
nrc.gov
atlintl.com
nrc.gov
msn.com
nrc.gov
nrc.gov
comcast.net
nrc.gov

Size
993
2236
1042421
15553
1453723

None
Standard
No
None

No
Standard

Date & Time
Friday, June 30, 2006 4:51 PM

Junk Mail Handling Evaluation Results
Message is eligible for Junk Mail handling
This message was not classified as Junk Mail

Junk Mail settings when this message was delivered
Junk Mail handling disabled by User
Junk Mail handling disabled by Administrator
Junk List is not enabled
Junk Mail using personal address books is not enabled
Block List is not enabled



I imes Davis - Draft Audit Report 6-30-06.pdf Page 1

Audit and Review Report for

Plant Aging Management Reviews

and Programs

Pilgrim Nuclear Power Station
Docket No.:

[DATE]

Prepared by
Advanced Technologies and Laboratories International, Inc.

20010 Century Blvd, Suite 500
Germantown, MD 20874

Contract No. --

Prepared for
License Renewal Branch C
Division of License Renewal

Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission

Washington, DC 20555-0001



James Davis - Draft Audit Report 6-30-06.pdf Page 2]

Pilgrim Nuclear Power Station Audit and Review Report

Table of Contents

1. Introduction and General Information ............................................ 1
1.0 Introduction ............................................................. 1

1.1 Background ............................................................. 2

2. Audit and Review Scope ...................................................... 3

3. Aging ManagementReview Audit and Review Results ............................... 5
3.0 PNPS's Use of the Generic Aging Lessons-Learned Report ..................... 5

3.0.1 Formatof the PNPS License Renewal Application .......................... 6
3.0.1.1 Overview of PNPS LRATable 1 .................................... 7
3.0.1.2 Overview of PNPS LRATable 2 .................................... 7

3.0.2 Audit and Review Process ............................................ 9
3.0.2.1 Reviewof thePNPSAMPs ..................................... 9
3.0.2.2 Review of the PNPSAMR Results ................................ 9
3.0.2.3 NFRC-Approved Precedents .................................... 10
3.0.2.4 Updated Final Safety Analysis Review Supplement ..................... 10
3.0.2.5 Documentation and Documents Reviewed ........................... 10
3.0.2.6 Con me To1 T riuded' he S it7E4tl-y Itib6fReport ............ 11
3.02. M ting ... .................... 11

3.0.3 PNPS Agi Ma 'ge nt Pogrins, 11

3o.3.1 P PS PsbhatA4 nsistnt Ith the Report .............. 15
3.0.3.2 PNPS AMPs That Are Consistent with the GALL Reportwith Exceptions

and/or Enhancements ................................... 60
3.0.3.3 PNPS AMPs That Are Not Consistent with the GALL Reportor Not Addressed

in the GALL Report ............ ........................ 171
3.1 Aging Management of Reactor Vessel, .Reactor Internals, and Reactor Coolant Systems 231

3.1.1 Summary of Technical Information in the Application ..................... 231

3.1.2 Project Team Evaluation ........................................... 231
3.1.2.1 AMR Results that Are Consistent with the GALL Report ................ 241
3.1.2.2 AMR Results For Which Further Evaluation Is Recommended By The GALL

Report ...................................................... 244
3.1.2.3 AMR Results That Are Not Consistent With The GALL Report Or Not

Addressed In The GALL Report .................................. 258
3.1.3 Conclusion ..................................................... 263
3.2.1 Summary of Technical Information in the Application ..................... 264
3.2.2 Project Team Evaluation ........................................... 264

3.2.2.1 AMR Results That Are Consistent with The GALL Report ............... 272
3.2.2.2 AMR Results For Which Further Evaluation Is Recommended By The GALL

Report ...................................................... 274
3.2.2.3 AMR Results That Are Not Consistent With The GALL Report Or Not

Addressed In The GALL Report .................................. 284
3.2.3 Conclusion ..................................................... 295
3.3.1 Summaryof Technical Information in the Application ..................... 296
3.3.2 Project Team Evaluation ........................................... 299

3.3.2.1 AMR Results That Are Consistent with The GALL Report ............... 310



James Davis - Draft Audit Report 6-30-06.pdf Page 3]

Pilgrim Nuclear Power Station Audit and Review Report

3.3.2.2 AMR Results For Which Further Evaluation Is Recommended By The GALL
Report ...................................................... 313

3.3.2.3 AMR Results That Are Not Consistent With The GALL Report Or Not
Addressed In The GALL Report .................................. 334

3.3.3 Conclusion ..................................................... 356
3.4.1 Summaryof Technical Information in the Application ..................... 357

3.4.2 Project Team Evaluation ........................................... 358
3.4.2.1 AMR Results That Are Consistent with The GALL Report ............... 363
3.4.2.2 AMR Results For Which Further Evaluation Is Recommended By The GALL

Report ...................................................... 365
3.5.1 Summary of Technical Information in the Application ..................... 385
3.5.2 Project Team Evaluation ........................................... 386

3.5.2.1 AMR Results That Are Consistent with The GALL Report ............... 397
3.5.2.2 AMR Results For Which Further Evaluation Is Recommended By The GALL

Report ...................................................... 398
3.5.2.3 AMR Results That Are Not Consistent With The GALL Report Or Not

Addressed In The GALL Report .................................. 415
3.5.3 Conclusion ..................................................... 423

3.6.1 Summary of Technical Information in the Application ..................... 424
3.6.2 Project Team Evaluation ........................................... 424

3.6.2.1 AMR IeulTs T onsist lt wit SAL:seport ............ 427
3.6.2.2 AMA esut hkFurtlrtvaluhtionIs Re mmended By The GALL

Repor' ... .""" . .. ......... ............. ... 429
3.6.2.3 esultaThý are r o n0sent ith the G/•L Report or not Addressed

In the L Report .............. .... 4:2.......... ................
3.6.3 Conclusion ..................................................... 436



James Davis - Draft Audit Report 6-30-06.pdf Page 41

Pilgrim Nuclear Power Station Audit and Review Report

1 Audit and Review Report for Plant Aging Management Reviews and Programs
2 For Pilgrim Nuclear Power Station
3
4 1. Introduction and General Information
5
6 1.0 Introduction
7
8 By letter dated January 25, 2006 (Agencywide Documents Access and Management System
9 [ADAMS] ADAMS Accession Number ML060300028),Entergy Nuclear Generation Company

10 (Entergy, the applicant) submitted to the U.S. Nuclear Regulatory Commission (NRC) its
11 application for renewal of Facility Operating License No. DPR-35for Pilgrim Nuclear Power
12 Station (ADAMS Accession Number ML01 1920392). The applicant requested renewal of its
13 operating license for an additional 20 years beyond the 40-year current license term.
14
15 In support of the staff 's safety review of the license renewal application (LRA) for Pilgrim Nuclear
16 Power Station (PNPS), the License Renewal Branch C (RLRC) led a project team that audited
17 and reviewed selected aging management reviews (AMRs) and associated aging management
18 programs (AMPs) developed by the applicant to support the LRA for PNPS. The project team
19 included both NRC staff and contractor personnel provided by Advanced Technologies and
20 Laboratories International, Inc. (ATL), the RLRC technical contractor. Attachment 2 lists the
21 project team members asrWl!"k ot l'-NIRC staff ihd AT '6 wiihFehd'supported the project
22 team's audit and review. ), / \ K -• ]
23 )1 '"- 7
24 The project team perforinditsor accqr ce %'t t e require nts of Title 10 of the Code

25 of Federal Regulations ( FR),Part (10 aI Part 54, equiremerts for Renewal of
26 Operating Licenses for Nuclear Power Plants; the guidance provided in Revision 1 of
27 NUREG-180Q Standard Review Plan for Review of License RenewalApplications for Nuclear
28 Power Plants (SRP-LR); and the guidance provided in Revision 1 of NUREG-1 801, Generic
29 Aging Lessons Learned (GALL) Report, (GALL Report).
30
31 Details of how the project team implemented these requirements and guidance are found in
32 'Audit and Review Plan for Plant Aging Management Reviews and Programs- Pilgrim Nuclear
33 Power Station," Docket No. _ (ADAMSAocession Number .) (PNPS audit and

34 review plan).
35
36 Overall, for its assigned scope of work, the project team determined that the applicant's aging
37 management activities and programswill adequately manage the effects of aging on systems,
38 structures and components, so that their intended functions will be maintained for Pilgrim
39 Nuclear Power Station during the period of extended operation.
40
41 This audit and review reportdocuments the results of the project team's audit and review work.
42 The project team performedits work at NRC Headquarters, Rockville, Maryland; at Advanced
43 Technologies and Laboratories International, Inc., offices in Germantown, Maryland; and at the
44 applicant's offices (PNPS site) in White Plains, New York. The project team conducted onsite
45 visits during the weeks of May 22, 2006, and June 19, 2006. The project team conducted a
46 public exit meeting at the applicant's offices in White Plains, New York, on July 27, 2006.

1
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1 Attachment 2 lists the applicant personnel and other individuals contacted by the project team in

2 support of the work documented in this audit and review report. It also lists those attending the
3 public exit meeting. [If applicable use the next sentence, if not, delete it.] Attachment 2A lists
4 members of the public that attended the public exit meeting.
5
6 1.1 Background
7
8 In 10 CFR54.4, the scope of license renewal is defined as those systems, structures, and

9 components (SSCs) (1) that are safety-related, (2) whose failure could affect safety-related
10 functions, or (3) that are relied on to demonstrate compliance with NRC regulations for fire
11 protection, environmentalqualification, pressurized thermalshock, anticipated transients without

12 scram, and station blackout. An applicant for a renewed license must review all SSCs within the

13 scope of license renewal to identify those structures and components (SCs) subject to an AMR.
14 SCs subject to an AMR are those that perform an intended function without moving parts or
15 without a change in configuration or properties, and that are not subject to replacement based on

16 qualified life or specified time period. Pursuant to 10 CFR 54.21 (a)(3),an applicant for a
17 renewed license must demonstratethat the effects of aging will be managed in such a way that
18 the intended function or functions of those SCs will be maintained for the period of extended

19 operation.
20
21 In addition, 10 CFR 54.2(d)Trequir that1he applcant s bmit a pplement to the Final Safety

22 Analysis Report (F SAR)tat conitar asman d' scrip ion of the programs and activities for

23 managing the effects of a~ing.t +' : i io ,i... ..e,

25 The SRP-LR provides staff guida for re ing ap r tions for rHse renewal. The GALL

26 Report is a technical bases document. It summarizes staff-approved AMPs for the aging of a
27 large number of SCs that are subject to an AMR. It summarizes the aging management
28 evaluations, programs, and activities credited for-managing aging for most of the SCs used by
29 commercial nuclear power plants, and serves as a reference for both the applicant and staff

30 reviewers to quickly identify those AMPs and activities that the staff have determined will provide
31 adequat aging management during the period of extended operation. If an applicant commits to

32 implementing these staff-approved AMPs, the time, effort, and resources used to review an
33 applicant's LRA will be greatly reduced, thereby improving the efficiency and effectiveness of the
34 license renewal review process. The GALL Report identifies (1) SSCs, (2) component mate-
35 rials, (3) environments to which the components are exposed, (4) aging effects/aging
36 mechanisms associated with the materials and environments, (5) AMPs that are credited with
37 managing the aging effects, and (6) recommendations for further applicant evaluations of aging

38 effects and their management for certain component types.
39
40 The GALL Report is treated in the same manner as an NRC-approvedtopical report that is
41 generically applicable. An applicant may reference the GALL Report in its LRAto demonstrate
42 that its programs correspond to those that the staff reviewed and approved in the GALL Report.

43 If the material presented in the LRAis consistent with the GALL Report and is applicable to the
44 applicant's faciTlty, the staff will accept the applicant's referenceto the GALL Report. In making
45 this determination, the staff considers whether the applicant has identified specific programs
46 described and evaluated in the GALL Report but does not conduct a review of the substance of

2
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1 the matters described in the GALL Report. Rather, the staff determines that the applicant
2 established that the approvals set forth in the GALL Report apply to its programs.

3
4 If an applicant takes credit for a GALL Report program, it is incumbent on the appricant to ensure

5 that its plant program addresses all 10 programelements of the referenced GALL Report
6 program. These elements are described in the SRP-LR, Appendix A.1, "Aging Management
7 Review - Generic (Branch Technical Position RLSB-1)." In addition, the conditions at the plant

8 must be bounded by the conditions for which the GALL Report program was evaluated. The
9 applicant must certify in its LRA that it completed the appropriate verifications and that those

10 verifications are documented and retained by the applicant in an auditable form.

11
12 2. Audltand Review Scope
13
14 The AMRs and associated AMPs that the project team reviewed are identified in the PNPS audit

15 and review plan. The project team examined [NUMBERInumber of AMPs reviewed] of the
16 PNPS AMPs and associated AMRs. The project team reviewed AMPs and AMRs that the

17 applicant claimed were consistent with the GALL Report and AMRs for which furtherevaluation
18 is recommended by the GALL Report. The project team also reviewed certain plant-specific

19 AMPs. [confirm with PM assigned AMP list.]
20
21 The applicant noted that ome.of its WPsaitho g' destbedasornsistent with the GALL

22 Report, contain some de ations, Co the WALL epaort. rhese devidtions are of two types:

24 *exc~eptions to the ~ALL, e irt-ex ps ace s ciel * Report
25 recommendationshat the allicantlc not ihte to impler ent.
26
27 enhancements - enhancements include those actions/activiti es necessary to (1) ensure

28 consistency with GALL Report AMP recommendations or (2) provide additional features
29 to the programor programactivities that the applicant will implement prior to the period of

30 extended operation. Enhancements may expand, but not reduce, the scope of an AMP.

31
32 The project team's audit and review activities for the PNPS AMPs and its conclusions regarding
33 these reviews are documented in Section 3.0.3 of this audit and review report.
34
35 The project team reviewed all PNPS LRA Table 2s' AMR line-items in Chapter 3, except those
36 that were assigned to the Office of Nuclear Reactor Regulation (NRR),Division of Engineering

37 (DE) staff. [confirm with PM assigned AMP list] Those the project team reviewed were either
38 consistent with the GALL Report, as identified by Notes A through E in PNPS LRA Table 3.X.2-Y

39 (from Column 9 of the Table 2s discussed in Section 3.0.1 of this audit and review report),or
40 reviewed and accepted by the project team on the basis of an NRC-approvedprecedent (see

41 Section 3.0.2.3 of this audit and review report).
42
43 The project team determined that the AMR results, reported by the applicant to be consistent

'Table2 provides detailed results ofthe AMRs for tose components identified In the LRA Section 2 as

being subject ID an AMR.

3
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1 with the GALL Report, are consistent with the GALL Report. The project team also determined
2 that the plant-specific AMR results reported by the applicant to be justified on the basis of an
3 NRC-approxed precedent are technically acceptable and applicable. For AMR results for which
4 the GALL Report recommends further evaluation, the project team reviewed the applicants
5 evaluation and determined that it adequately addresses the issues for which the GALL Report
6 recommended further evaluation.
7
8 The AMR results that are within the scope of the project team are identified in Appendix D of the
9 PNPS audit and review plan. These AMR result line-items reviewed by the project team in

10 Chapter 3 of the PNPS LRA Tables 3.X.2-Y were either consistent with the GALL Reportor
11 justified by the applicant on the basis of a NRC-approved precedent.
12
13 In PNPS LRA Tables 3.X.2-Y, in addition to the notes, the applicant provided a summaryof AMR
14 results for the applicable systems, which included SCs, associated materials, environment, any
15 aging effects requiring management, and an AMP for each Oine-item. The notes describe how
16 the information in the tables aligns with the information in the GALL Report. Those that are
17 aligned with the GALL Report are assigned letters and are described below. Those defined by
18 the applicant are assigned numbers and defined in its PNPS LRA.
19
20 Note A indicates that the PNPS AMR line-item is consistent with the GALL Report for
21 component, material, Vinme ,and aging pffect. drtioo,-heFNPS AMP is
22 consistent with the AIP ide•i•k in t•_GAL.,epol
23 11
24 Note B indicates thate P• R 1 it mi ns ent with GALL Report for
25 component, material,b•ronmetand ghg effedt. f addition, 'e PNPS AMP takes
26 some exceptions to the AMP identified in the GALL Report. The project team concluded
27 that the identified exceptions to the GALL ReportAMPs are acceptable.
28
29 Note C indicates that the component for the PNPS AMR line-item is different, but
30 consistent with the GALL Report for material, environment, and aging effect. This note
31 indicates that the applicant was unable to find a listing of some system components in
32 the GALL Report. However, the applicant identified a different component in the GALL
33 Report that had the same material, environment, aging effect, and AMP as the
34 componert that was under review. The project team concluded that the PNPS AMR line-
35 item of the different component was applicable to the component under review.
36
37 Note D indicates that the component for the PNPS AMR line-item is different, but
38 consistent with the GALL Report for material, environment, and aging effect. In addition,
39 the PNPS AMP takes some exceptions to the AMP identified in the GALL Report. The
40 project team reviewed these line-items to confirm consistency with the GALL Report.
41 The project team concluded that the PNPS AMR line-item of the different component was
42 applicable to the component under review. The project team concluded that the identified
43 exceptions to the GALL Report AMPs are acceptable.
44
45 Note E indicates that the PNPSAMR line-item is consistent with the GALL Report for
48 material, environment, and aging effect, but a different AMP is credited. The project team

4
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1 evaluated these line-items to determine that the AMP credited by the applicant is
2 applicable.
3
4 Note F indicates that the material is not in the GALL Report for the identified component.
5
6 Note G indicates that the environment is not in the GALL Report for the identified
7 component and material.
8
9 Note H indicates that the aging effect is not in the GALL Report for component, material,

10 and environment combination.
11
12 Note I indicates that the aging effect in the GALL Reportfor the identified component,
13 material, and environment combination is not applicable.
14
15 Note J indicates that neither the identified component nor the material and environment
16 combination is evaluated in the GALL Report.
17
18 Discrepancies or issues discovered by the project team during the audit and review that required
19 a response are documented in this audit and review report. If resolution of an issue was not
20 resolved prior to issuing this audit and review report, a request for additional information (RAI)
21 was prepared by the pro'lct team to aicit 'the inf matiojrneeded tHoisposition the issue. The
22 RAI will be included and cilsosit no in th safet kvalu ,ion report tER) related to the PNPS
23 LRA. The a of RAs lit :it r vie report is vided in Attachment 4 to
24 this audit and reviewL L
25

:26 The project team conducted an audit and review of the information provided in the PNPS LRA
27 and programbases documents, which are available at the applicant's office, and through
28 interviews with PNPS technical staff. The project team determined that the appricable aging
29 effects were identified, the appropriate combination of materials and environments were listed,
30 and acceptable AMPs were specified.
31
32 The AMR results review of PNPS LRA Sections 3.1 through3.6 reviewed by the project team are
33 provided in Sections 3.1 through 3.6 of this audit and review report.
34
35 3. Aging Management Review Audit and Review Results
36
37 This section of the audit and review report contains the project team's evaluation of the PNPS
38 AMPsandAMRs. In PNPS LRA AppendixB, the applicant described the AMPs that it relies onto
39 manage or monitor the aging of long-lived, passive components and structures.
40
41 In PNPS LRA Section 3, the applicant provided the results of the AMRs for those structures and
42 components that it identifies in PNPS LRA Section 2 as being within the scope of license
43 renewal and subject to an AMR.
44

5
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1 3.0 PNPS's Use of the Generic Aging Lessons-Learned Report

2
3 In preparing its PNPS LRA, Entergy credited the GALL Report. The GALL Report contains the
4 staff's generic evaluation of the existing plant programs, and it documents the technical basis for
5 determining where existing programsare adequate without modification, and where existing
6 programs should be augmented for the extended period of operation. The evaluation results
7 documented in the GALL Report indicate that many of the existing programsare adequate to
8 manage the aging effects for particular structures or components for license renewal without
9 change. The GALL Report also contains recommendations on specific areas for which existing

10 prograrrs should be augmented for license renewal. PNPS references the GALL Report in its
11 LRA to demonstrate that the programs at its facility correspond to those recommended in the

12 GALL Report.
13
14 3.0.1 Format of the PNPS License Renewal Application
15
16 The PNPS LRAclosely follows the standard LRAformat presented in Nuclear Energy Institute
17 (NEI)guidance, NEI 95-10, Industry Guidelines for Implementing the Requirements of
18 10 CFR Part 54 - The License Renewal Rule, Revision 6.
19
20 The organization of Section 3 of the PNPSLRA parallels Chapter3 of the SRP-LR. Section 3 of
21 the PNPS LRA provides t•!e-Tesults -MPs fpr'SCs ".at theappifcant identified as subject
22 to an AMR. Organization of thisg n is o Tab 1 through 6 of Volume 1, Rev 1 of
23 NUREG-1801, Generic •ing Le TeinedG/L), latd Septe inber 2005 (the GALL
24 Report),and Chapter 3, '!;ing an geme view tes Its," of Rei 1 of NUREG-1800,
25 Standard Review Plan fobthe Reevie of L in, Rene''aIAppict ion for Nuclear PowerPlants
26 (SRP-LRJ dated September 2005.
27
28 This section provides the results of the aging management reviews (AMRs) for structures and
29 components identified in Section 2 as subject to aging management review. Tables 3.0-1,3.0-2,
30 and 3.0-3 provide descriptions of the mechanical, structural, and electrical service
31 environments, respectively, used in the AMRs to determine aging effects requiring management.
32
33 The results of the AMRs are presented in two table types. The first table type is Table 3.X.1
34 (Table 1), where the "3" indicates the table pertaining to the Chapter 3 AMR; the "X" indicates the
35 table number from Volume 1 of the GALL Report (see the definition table below), and the 1
36 indicates that this is the first table type (Table 1) in Section 3.X. For example, in the Reactor
37 Vessel, Internals, and Reactor Coolant Systems subsection, this is Table 3.1.1, and in the
38 Engineered Safety Features subsection, this is Table 3.2.1.
39
40 Definition Table
41

42

43

44

X !:¸Definition ::
1 Reactor Vessel, Internals, and Reactor Coolant Systems

2 Engineered Safety Features

6
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5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

1

2

3

4

3 Auxiliary Systems

4 Steam and Power Conversion System

5 Containment, Structures, Component Supports, and Piping and
Component Insulation

6 Electrical Components

The second table type is Table 3.X.2-Y, (Table 2) where"3" again indicates the PNPS LRA
section number; "X" again indicates the table number from Volume 1 of the GALL Report; the "2"
indicates that this is the second table type (Table 2) in Section 3.X; and "Y" indicates the system
table number. For example, within the reactor vessel, internals, and reactor coolant systems
subsection, the AMR results for the Isolation Condenser System are presented in Table
3.1.2.1.1, and the results for the Nuclear Boger Instrumentation System are in Table 3.1.2.1.2. In
the engineered safety features subsection, the containment spray system results are presented
in Table 3.2.2.1.1, and the Core Spray System results are in Table 3.2.2.1.2.

The applicant compared the PNPS AMR results with information set forth in the tables of the
GALL Report and provided the results of its comparisons in two table types that correspond to
the two table types descrirabove r m-c-

3.0.1.1 Overview of PN LR Ta le 7171

PNPS LRA Table 1 provicaeis ryo h the PNP AMR results align with
the corresponding tables of the GALL Report. The PNPS LRA Table 1 consists of the following
columns: "Item Number,""Component," "Aging Effect/Mechanism," "AMPs," "FurtherEvaluation
Recommended" and "Discussion." These PNPS LRA tables have the same format and are
essentially the same as Tables 1 through 6 of the GALL Report, Volume 1, except that the "ID"
and "Type"columns of the GALL Reporttables were replaced by an "Item Number"column and
the "Related Generic Item" and "Unique Item" columns of the GALL Report tables were replaced
by a "Discussion" column. The"Discussion" column includes furtherclarifyinglampli fying
information. The following are examples of information that are contained within the
"Discussion" column:

(1) information on further evaluation required or reference to the location of that information.

(2) the name of a plant-specific program being used.

(3) exceptions to the GALL Report assumptions.

(4) a discussion of how the Ine-item is consistent with the corresponding line-item in the
GALL Report.

(5) a discussion of how the line-item differs fromthe corresponding mine-item in the GALL
Report, when it may appear to be consistent.

7
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1 3.0.1.2 Overview of PNPS LRATable2
2
3 The PNPS LRA Table 3.X.2-Y (Table 2) provides the detailed results of the AMRs for those
4 components identified in PNPS LRA Section 2 as being subject to an AMR. There is a Table 2
5 for each of the components or systems within a system grouping (e.g., Reactor Vessel,
6 Internals, and Reactor Coolant Systems, Engineered Safety Features, Auxhrary Systems, etc.).
7 For example, the Engineered Safety Features system group contains tables specific to
8 Containment Spray System, Core Spray System, and Standby Gas TreatmentSystem. Table 2
9 consists of the following nine columns:

10
11 (1) Component Type - The first column identifies the component types that are subject to an

12 AMR. The component types are Wlsted in alphabetical order. In the structural tables,

13 component types are sub-grouped by material.
14
15 (2) Intended Function - The second column identifies the license renewal intended

16 functions for the isted component types. Definitions and abbreviations of

17 intended functions are Isted in Table 2.0-1 in Section 2 of the PNPS LRA.
18
19 (3) Material - The third column lists the particular materials of construction for the

20 component type being evaluated.
21 -
22 (4) Environment- T u o n u the ekviron ent to whih the component
23 types are e xoeInter lt frrseNce •riýiohmertsare indicated. A

24 descniption Of the enyitonrnts pr vki&Yein table 3.0-1, Table 3.0-2, and
25 Table 3.0-3 for m chanical, ructur , tnd eletrkal componernts, respectively.
26
27 (5) Aging Effect Requiring Management- The fifth column lists the aging effects

28 identified as requiring management for the material and environment

29 combinations of each component type.
30
31 (6) Aging Management Programs- The sixth column lists the programs used to
32 manage the aging effects requiring management.
33
34 (7) GALL Report Volume 2 Item- The seventh column documents identified

35 consistencies of factors listed in Table 2 of the PNPS LRA with the GALL Report
36 by noting the appropriate GALL Report AMR line-item. Each combination of the
37 following factors listed in Table 2 is compared to the GALL Report to identify
38 those consistencies: component type, material, environment, aging effect
39 requirig management, and AMP. If there is no corresponding AMR line-item in

40 the GALL Report for a particular combination of factors, Column 7 is left blank.
41
42 (8) Table 1 Item- The eighth column is a cross reference of fine-items from Table 2
43 to Table 1. Each combination of the following that has an identified GALL Report
44 AMR line-item also has a Table 1 line-item reference number: component type,
45 material, environment, aging effect requiring management, and AMP. Column 8

46 lists the corresponding line-Rem from Table 1. If there is no corresponding item in

8
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1 the GALL Report Volume 1, Column 8 is left blank.
2
3 (9) Notes - The ninth column contains notes that are used to describe the degree of
4 consistency with the AMR line-htems in the GALL Report. Notes that use letter
5 designations are standard notes based on the letter from A. Nelson, NEI, to P. T.
6 Kuo, NRC,"U.S. Nuclear Industry's Proposed Standard License Renewal
7 Application Format Package, Request NRC Concurrence," dated January
8 24, 2003 (ML030290201). (Note that the staff concurred in the format of the
9 standardized format for LRAs by letter dated April 7, 2003, from P.T. Kuo, NRC,

10 to A. Nelson, NEI [ML030990052].) Notes that use numeric designators are
11 specific to PNPS. The letter notes are described in detail in Section 2 of this audit
12 and review report.
13
14 3.0.2 Audit and Review Process
15
16 The project team performed the audit and review in accordance with the criteria defined in
17 Revision 1 of NUREG-1800,Standard Review Plan for Review of Ltense RenewalApprlations
18 for Nuclear Power Plants; (SRP-LR). Additional details on how the SRP-LR criteria were
19 addressed are provided in the PNPS audit and review plan. This review process is summarized
20 in this section.
21 r
22 30.21 Review of th PN A 'Ps
23 [ .'[24 For the PNPS AMPs for aich licanftaednsency with eAMPs in the GALL
25 Report, the project team etermin consistency. The project team reviewed the PNPS AMP
26 descriptions and compared the 10 program elements for those AMPs to the corresponding
27 programelements for the GALL Report AMPs (Attachment 3 shows the 10 aging management
28 program elements from the SRP-LR). The Division of Engineering (DE) reviewed and
29 determined the adequacy of the apprfcant's 10 CFR 50, Appendix B Program and the results
30 documented in Section 3 of the safety evaluation report (SER) related to the PNPS LRA.
31
32 For the PNPS AMPs that have one or more exception and/or enhancement, the project team
33 reviewed each exception and/or enhancement to determine whether the exception and/or
34 enhancement is acceptable and whether the PNPS AMP, as modified by the exception and/or
35 enhancement, would adequately manage the aging effects for which it is credited. In some
36 cases, the project team identified differences that the applicant did not identify between the
37 PNPS AMPs credited by the applicant and the GALL ReportAMPs. In these cases, the project
38 team reviewed the difference to determine whether or not it is acceptable and whether or not the
39 AMP, as modified by the difference, would adequately manage the aging effects.
40
41 For those PNPS AMPs that are not included in the GALL Report, the project team reviewed the
42 PNPS AMP against the programelements specified in Appendix Al of the SRP-LR. The project
43 team determined whether these PNPS AMPs would manage the aging effects for which they are
44 credited.
45
46 3.0.2.2 Review of thePNPS AMR Results

9



Jam'es bavis - Draft Audit Report 6-30-06.pdf Page 131,

I James Davis - Draft Audit Report 6-30-06.pdf 
Page 131

Pilgrim Nuclear Power Station Audit and Review Report

1 The AMRs in the GALL Report fail into two broad categories:
2
3 • those that the GALL Report concludes are adequate to manage aging of the components
4 referenced in the GALL Report and
5
6 • those for which the GALL Report concludes that further evaluation is recommended for
7 certain aspects of the aging management process.
8
9 The project team determined that the PNPS AMR results, reported by the applicant to be

10 consistent with the GALL Report, are consistent with the GALL Report. The project team also
11 determined that the plant-specific AMR results reportedby the applicant to be justified on the
12 basis of an NRC-approvedprecedent are technically acceptable and applicable. For AMR
13 results for which the GALL Report recommends further evaluation, the project team reviewed
14 the applicant's evaluation to determine whether it adequately addresses the issues for which the
15 GALL Report recommended further evaluation.
16
17 3.0.2.3 NRC-Approved Precedents
18
19 To help facilitate the staff review of its LRA, an appricant may reference NRC-approved
20 precedents to demonstrate that its non-GALL programs correspond to reviews that the NRC has
21 approved for other plants Iarn its * ,w f pre I U ap.l Iti orlicense renewal. When an
22 applicant elected to prove predt t e p ct team letermined whether the
23 material presented in the •reced nt ii lic* eo thda-l-ant's facility, determined whether
24 the plant program was borid by9he onditlnsor" F he preced nt was evaluated and.
25 approved, and determined that the lant pr &am contairnd the program elements of the
26 referenced precedent. Ingeneral, if the project team determined thatthese conditions were
27 satisfied, it used the information in the precedent to frame and focus its review of the applicant's
28 program.
29
30 It is important to note that precedent information is not a part of the LRA; it is supplementary
31 information voluntarily provided by the applicant as a reviewer's aid. The existence of a
32 precedent, in and of itself, is not a sufficient basis to accept the applicant's program. Rather, the
33 precedent facilitates the review of the substance of the matters described in the applicant's
34 program. As such, in the appricant's documentation of its reviews of programs that are based
35 on precedents, the precedent information is typically implicit in the evaluation rather than explicit.
36 If the project team determined that a precedent identified by the applicant was not applicable to
37 the particular plant programfor which it is credited, it may have referredthe program to NRR DE
38 for review in the traditional manner (i.e., as described in the SRP-LR) without consideration of
39 the precedent information.
40
41 Entergy chose not to use precedent information to support its selection of PNPS's programs.
42
43 3.0.2.4 Updated Final Safety Analysis Review Supplement
44
45 Consistent with the SRP-LR, for the AMR results and associated AMPs that it reviewed, the
46 project team also reviewed the Updated Final Safety Analysis Review (UFSAR)supplement that

10
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1 summarizes the applicant's programs and activities for managing the effects of aging for the
2 period of extended operation, as required by 10 CFR 54.21 (d).
3
4 3.0.2.5 Documentation and Documents Reviewed
5
6 In performing its work, the project team relied heavily on the PNPS LRA, the SRP-LR,and the
7 GALL Report. The project team also reviewed the applicant's AMP bases documents (a catalog
8 of the documentation used by the applicant to develop or justify its AMPs), and other onsite
9 documents, including selected implementing documents, to determine that the applicant's

10 activities and programswill adequately manage the effects of aging on SCs.
11
12 Any discrepancies or issues discovered during the audit and review that required a formal
13 response on the docket are documented in this audit and review report. If an issue was not
14 docketed or was not resolved prior to issuing this audit and review report, an RAI was prepared
15 by the project team describing the issue and the information needed to disposition the issue.
16 The RAI, if needed, is included and disposltioned in the SER related to the PNPS LRA The fist
17 of RAIs associated with the audit and review is provided in Attachment 4 to this audit and review
18 report.
19
20 Attachment 5 characterizes the nature and extent of the project team's reviews of the applicant's
21 documents and lists the doazurmints W by the projept team~rD Ingits audit and review,
22 the project team also cor ucted et fled d'cusj6ri a interviews ith the applicant's license
24 management.

25 -

26 3.0.2.6 CommltmentsTo Be Included In the Safety Evaluation Report
27
28 During the audit and review, the project team requested additional information to resolve issues
29 related to the content of the LRA. In responding to these requests for additional information, the
30 applicant, in some cases, committed to supplement its LRA to correct entries or implement
31 additional activities, as needed, to appropriately manage-aging of the various SSCs within the
32 scope of license renewal. A list of these commitments is included in Attachment 6 of this audit
33 and review report.
34
35 3.0.2.7 Exit Meeting
36
37 The project team held a public exit meeting with the applicant on July 27, 2006, to discuss the
38 results of its audits and reviews of the AMPs and AMR results assigned to the project team.
39 These discussions reflected the project team's workand its results, as documented in this audit
40 and review report.
41
42 3.0.3 PNPS Aging ManagementPrograms
43
44 The project team's audit and review activities for the PNPS AMPs and its conclusions regarding
45 these programs are documented below. The audit and review was performed in accordance
46 with the guidance contained in the PNPS audit and review plan as summarized in Section 3.0.2

11
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of this audit and review report.

Table 3.0.3-1, PNPS's Aging Management Programs, presents the AMPs credited by the
applicant and described in Appendix B of the LRA. The table also indicates the GALL Report
programthat the applicant claimed its AMP was consistent with (if appricable) and the SSCs for
managing or monitoring aging. The section of the audit and review report in which the project
team's evaluation of the programis documented also is provided.

Table 3.0.3-1 PNPS's Aging ManagementPrograms

PNPS's AMP GALL Report GALL Report PNPSLRA Project Team's
LRA Section) Compars=o AMP(s) Systems or Evaluation

stnactums Section
That Cnxm
"e AMP

Borallex Monitoring Consist ent XI.M22, Boraflex 3.0.3.1.1
Program (B.1.1) Monitor ng

Buried Piping and Tanks Consistent wilh XI1.M34, Buried Piping 3.0.3.2.1
Inspedlo n Program exception and Tanks Inspection
(B.1.2) I- r. ,F

BWR Control Rod Drive Consist XIt Z "B BWC4Dr I-' 3.0.322
Return Line Nozzle ixc ptio n
Program (B1.3) _______" . _ ___

BWR Feedwater Nozzle Consist ent tlh XI.MA, BWR 3.0.32.3
Program (B.1.4) exception Feedwater Nozzle

BWR Penetrations Consist ent wiY XI.M8, BWR 3.0.32.4
Program (B.1,5) exception Penetrations

BWR Stress Corrosion Consist ent wti XI.M7, BWR Stress 3.0.32.5
Cracking Program (8.1.6) exception and Corrosion Craddng

enhancement

BWR Vessel ID Consist ent with XI.M4, BWR Vessel 3.0.32.6
Attachment Welds exoeption ID Attachment Welds
Program (B.1.7)

BWRVessel Internals Consistent wit XI.M9, BWR Vessel 3.032.7
Program (B.1.8) excepton and Intemals

enhancement

Conteinm ent Leak Rate Consist ent XI.S4, 10 CFR 50, 3.0.3.12
Program (B.1.9) Appendix J

Diesel Fuel Monitoring Consis tent with XI.M30, Fuel Oil 3.0.32.8
Program (B.1.10) exception and Chenistry

enhancement

12
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PNPS'S AMP GALL Report GALL Report PNPS IRA Pmjfect Team's
(LRA SecUon) Comparison AMP(s) Systems or Evaluation

Structures Section
That Credit
the AMP

Environ mental Cons istent XI.E1, EQ of Elecric 3.0.3.1.3

Qualifica lion (EQ) of Corrponen ts

Electic Components
Program(B.1.11)

Faig ue Monitoring Consist ent wit X.M 1, Metal Fatigue 3.0.32.9

Program (B.1.12) exception of Reactor Coolant
Pressure

Rre Protecton Program Consistent with XI.LM26, Fire 3.032.10

(8.1.13.1) exoeption and Protection
enhancement

Fire Water System Consistent wit XI.LP27, Fire Water 3.0.32.11

Program (B.1.132) exception and System

enhancernent

Fiow-Aosle rated 6n XIM low- 30.3. o A
Corrosion Program A Ira64....

Heat Exchanger 3.0.3.3.1

Monitoring Program
(B.1.15)

Containment Inservice 3.0.3.32

Inspe clon Program
(B.1.16.1)

In servie Inspection 3.0.3.3.3

Program (B.1.162)

Instrument Air Quality 3.0.3.3.4

Program (B.1.17)

Metal-E nclosed Bus Consistent wit XI.E4, Metal-Endosed 3.0.32.12

Inspecion Program exception Bus
(B.1.18)

Non- EQ Inaccessible Consis tent XI.E3, Inaccessible 3.0.3.1.5

Medium-Voltage Cable Medl urn-Voltage
Program (B.1.19) Cables Not Subject lo

10 CFR 50.49 EQ
Requirements

13
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PNPS's AMP GALL Report GALL Report PNPSLRA: Project Team's

(LRA Section) - Comparison AMP(s) Systems or Evaluation

Structures Section
That Credit
the AMP

Non-EQ Instrumentation Consist ent XI.E2, Elecrical 3.0.3.1.6

Circuits Test Review Cables and

Program (B.1 20) Connecions Not

Subject to 10 CFR

50A9 EQ
Requirements

Non-EQ Insulated Cables Consist ent XI.E1, Elecdrical 3.0.3.1.7

and Connections Cables and
Program (B.121) Connections Not

Subject tI 10 CFR
50.49 EQ
Requirements

Oil Analysis Program Consistent with XIM39, Lubdcating 3.0.32.13
(B.122) exception and Oil Analysis

~nanc~nwnr~h _ _

One-TMme Inspection nsi: X I Xl' e, 66.-67 3.0.3.1.8

Program in/ý
(B.123)

Periodic Surveillance and 3.0.3.3.5

Preventive Maintenance
(B.124)

Reactor Head Closure Consis tent with XI.M3, Reactor -lead 3.0.3.2.14

Studs Program (B.125) exeption Closure Studs

Reacto rVessel Consistent with XI.M31, Reactor 3.0.32.15

Surveillance Program enhancement Vessel Surveillance

(B.126)

Selective Leaching Cons istent XI.M33, Seledive 3.0.3.1.9

Program(B.127) Leaching of Materials

Service Water Integrity Consistent with XI.M20, Open-Cyde 3.0.32.16

Program (B.1 28) exception Coolin g Water
System _T

Mason ryWall Program Consistent XI.S5, Masonry Wall 3.0.3.1.10

(B.129.1) I I

14
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PNPS's AMP GALL Report GALL Report PNPSLRA Project Team's
IRA Section) Comparison AMP(s) Systems or Evaluation

Structures Section

That Credit
the AMP

Structu res Monitoring Consistent ieth XIS6, Structures 3.0.32.17

Program (B.1292) enhancement Monito ring

Water Control Structures Consistent veth XI.S7, RG 1.127, 3.0.32.18

Monit oring Program enhancement Inspect Ion of Water-

(B.129.3) Control Structures

System Walkdown Consi stent XlM36, External 3.0.3.1.11

Program(B.1.30) Surfaoes Monitoring

Therma I Aging and Consl stent XI.M13, Thermal 3.0.3.1.12

Neutron Irradiation Aging and Neutron

Embritllement of CASS Irradiati on

Program (B.1 21) Embrittlement of
CASS

Water Chemistry Control 1'- -7 3.0.3.3.6

-Ausrirary Systems ~S~ L ~ _ _ _

(B. I.32.1Ssen)••_30..11

Water Chemistry Control 9i lM2.,Water 1Q s L 3.0.3.1.13

- BWR Chen'istry
(B.1.32.2)

Water Chemistry Control XI.M21, Closed- Consistent with 3.032.19

- Closed Cooling Water Cycle Cooling exception

(B.1.32.3) Water System I I

3.0.3.1 PNPS AMPs That Are ConsistentwIth the GALL Report

3.0.3.1.1 BORAFLLXMONITORINrPROGRAM (PNPSAMP B11)

In PNPS LRA, Appendbi B, Section B.1.1, the applicant stated that PNPS AMP B.1.1, "the

Boraflex Monitoring Program," is consistent with GALL AMP XI.M22, "Boraflex Monitoring."

3.0.3.1.1.1 Progarnm Desreiption

The applicant stated, in the PNPS LRA, that this program assures that degradation of the

Boraflex panels in the spent fuel racks does not compromise the criticality analysis in support of

the design of the spent fuel storage racks. The program relies on periodic inspection of the

Boraflex, monitoring of silica levels in the spent fuel pool water, and analysis of criticality to

assure that the required 5-percent subcriticality margin is maintained. The program provides

15
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1 reasonable assurance that effects of aging will be managed such that applicable components
2 will continue to perform their intended functions consistent with the current licensing basis for
3 the period of extended operation.
4
5 3.0.3.1.1.2 Consistency with the GALL Report
6
7 In the PNPS LRA, the applicant stated that PNPS AMP B.1.1 is consistent with GALL
8 AMPXI.M22.
9

10 The project team interviewed the applicants technical staff and reviewed, in whole or in part, the
11 documents listed in Attachment 5 of this audit and review reportfor PNPS AMP B.1.1, including
12 Aging Management Program Evaluation Report, LRPD-02, Revision 1, Section 4.1 "Boraflex
13 Monitoring Program," which provides an assessment of the AMP elements' consistency with
14 GALL AMP XI.M22. Specifically, the project team reviewed the programelements (see Section
15 3.0.2.1 of this audit and review report)contained in PNPS AMP B.1.1 and associated bases
16 documents to determineconsistency with GALL AMP XI.M22.
17
18 During the audit and review, the project team noted that the applicant's LRPD-02, Section 4.1 did
19 not distinguish the Boron- 10 Areal Density Gage for Evaluating Racks (BADGER) test from the

20 blackness testing. The project team asked the applicant to clarify that the BADGER test used in
21 PNPS is an areal density pmeasure n, The appjicant reslonded that-itsL LRPD-02,Sections
22 4.11.B.2b and 4.11.B.4b wiltrbe re to carf th$ S 'R test is a i areal density
23 measurement.

25 The project team reviewe tose ns otlhe applian Boraflex onitoring Program for

26 which the applicant claims consistency with GALL AMP XI.M22 and found that they are
27 consistent with this GALL Report AMP. On the basis of its review, the project team concluded
28 that the applicant's Boraflex Monitoring Program provided reasonable assurance that the effects
29 of aging will be managed during the period of extended operation. The project team found the
30 applicant's Boraflex Monitoring Programacceptable because it conforms to the recommended
31 GALL AMP XI.M22, "Boraflex Monitoring."
32
33 3.0.3.1.1.3 Exceptions to the fAL T Report
34
35 None.
36
37 3.0.3.1.1.4Enbanome
38
39 Ncne.
40
41 3.0.3.1.1.5 Operating Experience
42
43 The applicant stated, in the PNPS LRA, that blackness testing was performed on Boraflex
44 panels in the spent fuel storage racks during 1996 and 1998 to provide a baseline for
45 development of the monitoring program and assure that the required 5 percent subcriticality
46 margin is maintained. Results of the 1996 testing showed shrinkage and gapping in the

16
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1 Boraflex, but did not indicate erosion of the Boraflex was occurring. Analysis of the criticality
2 design of the fuel pool based on the observed gap sizes and locations showed a very minor and
3 negligible effect of the gaps on rack reactivity. Therefore, the pool subcriticality margin was
4 greater than 5 percent. Results of the 1998 testing showed about a 20-percent increase in
5 average gap size, but overall shrinkage (gaps and end shortening) of the material was much
6 less on a percentage change basis. There were no very large gaps, and the report concluded
7 that the Boraflex poison material in the spent fuel storage racks continues to perform its intended
8 function.
9

10 The applicant also stated, in the PN PS LRA, that the Boraflex Monitoring Program at PN PS has
11 been instituted recently. Therefore, there is no additional plant-specific operating experience.
12
13 During the audit and review, the project team asked the applicant to clarify that its spent fuel pool

14 subcriticality margin of greater than 5 percent is not simply dependent on the blackness test
15 results. In its letter dated July xx, 2006 (Mlxxxx), the applicant stated that LRASection B.1.1,
16 Operating Experience, will be revised to indicate that the result of an in-situ areal density test

17 using the BADGER device will also be used to demonstrate the pool subcriticality margin of
18 greater than 5 percent, as shown below:
19
20 [Provide applicant's response to the new AMP Question.]
21
22 The project team also re wedde rer'at e : nce rovided inte PNPS LRA and
23 interviewed the applicant' th i co rmat epIhit-spcific operating experience

24 did not reveal any degradat oti• xperience. L.25

26 The project team recognized that the corrective action program, which captures internal and
27 external plant operating experience issues, will ensure that operating experience is reviewed and

28 incorporated in the future to provide objective evidence to support the conclusion that the effects
29 of aging are adequately managed.
30
31 On the basis of its review of the above industry and plant-specific operating experience and
32 discussions with the applicant's technical staff, the project team concluded that the applicant's
33 Boraflex Monitoring Programwill adequately manage the aging effects that are identified in the
34 PNPS LRA for which this AMP is credited.
35
36 3.0.3.1.1.6 [JFSARSuPpiemen
37
38 The applicant provided its UFSAR Supplement for the Boraflex Monitoring Programin PNPS
39 LRA, Appendix A, Section A.2. 1.1, which states that the Boraflex Monitoring Programassures
40 that degradation of the Boraflex panels in the spent fuel racks does not compromise the
41 criticality analysis in support of the design of the spent fuel storage racks. The program relies on
42 (1) neutron attenuation testing, (2) determination of boron loss through correlation of silica levels
43 in spent fuel pool water samples and periodic areal density measurements, and (3) analysis of
44 criticality to assure that the required 5-percent subcriticality margin is maintained.
45
46 The project team reviewed the UFSAR Supplement for PNPS AMP B.1.1, found that it was

17
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1 consistent with the GALL Report, and determined that it provided an adequate summary
2 description of the program, as identified in the SRP-LR FSAR Supplement table and as required
3 by 10 CFR 54.21(d).
4
5 3.0.3.1.1.7 Crin a
6
7 On the basis of its audit and review of the appricant's program, the project team found that those
8 portions of the program for which the applicant claims consistency with the GALL Report are
9 consistent with the GALL Report. The project team found that the appricant has demonstrated

10 that the effects of aging will be adequately managed so that the intended functions will be
11 maintained during the period of extended operation, as required by 10 CFR 54.21 (a)(3).
12
13 On the basis of its review of the UFSAR Supplement for this program,the project team found
14 that it provided an adequate summary description of the program, as required by
15 10 CFR 54.21(d).
16
17 3.0.3.1.2 CONTAINMEFW LEAKRATEPROGRAM (PNPS AMP B 1.9)
18
19 In PNPS LRA, Appendix B, Section B.1.9, the applicant stated that PNPS AMP B.1.9,
20 "Containment Leak Rate Program,"is an existing plant programthat is consistent with GALL
21 AMP XI.S4, 10CFR50, ppendixJ, r -- -

22 . K
25 The applicant stated, in the taim ak rate te are required to assure

26 that (a) leakage through primary reactor containment and systems and components penetrating
27 primary containment shall not exceed allowable values specified in technical specifications or
28 associated bases and (b) periodic surveillance of reactor containment penetrations and isolation
29 valves is performed so that proper maintenance and repairs are made during the service life of
30 containment, and systems and components penetrating primary containment.
31
32 3.0.3.1.2.2 Conristanc_ with the GAL L Rep•ort
33
34 In PNPS LRA, the applicant stated that PNPS AMP B.1.9 is consistent with GALL AMP XI.S4.
35
36 The project team interviewed the applicant's technical staff and reviewed, in whole or in part, the
37 documents listed in Attachment 5 of this audit and review report for PNPS AMP B.1.9, including
38 LRPD-02 Aging Management Program Evaluation Report" Revision 1, Section 4.8 "Containment
39 Leak Rate Program",which provides an assessment of the AMP elements' consistency with
40 GALL AMP XI.S4. Specifically, the project team reviewed the programelements (see Section
41 3.0.2.1 of this audit and review report)contained in PNPS AMP B.1.9 and associated bases
42 documents to determineconsistency with GALL AMP XI.S4.
43
44 The project team also reviewed the following PNPS procedures: 8.7.1.3, "Local Leak Rate Test
45 Program," Revision 21; 8.7.1.3.1 "Performance-Bawd Leakage Testing of the Primary
46 Containment," Revision 2; 8.7.1.4.2"Primary Containment Integrated Leakage Rate Test,"

18
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1 Revision 13.
2
3 The project team reviewed those portions of the applicant's Containment Leak Rate Program for
4 which the applicant claims consistency with GALL AMP XI.S4 and found that the PN PS program
5 utilizes Option B andthe guidance in NRC RegulatoryGuide 1.163and NEI 94-01. Duringthe
6 most recent integrated leakage testing of primary containment performed in 1995, as found and
7 as left test data met all applicable test acceptance criteria. QA audits in 2000 and 2005 revealed
8 no issues or findings that could impact effectiveness of the program. The current integrated
9 leakage rate test periodic interval is 15 years (no later than May 25, 2010) based on Amendment

10 213 to the PN PS Technical Specifications, which allowed a 5-year extension to the 1 0-year
11 interval. With that, they are consistent with this GALL Report AMP. On the basis of its review,
12 the project team concluded that the applicant's Containment Leak Rate Program provided
13 reasonable assurance that the Containment Leak Rate Program will be adequately managed for
14 the period of extended operation. The project team found the applicant's Containment Leak Rate
15 Programacceptable because it conforms to the recommendedGALL AMP XI.S4, 10 CFR 50,
16 AppendixJ.
17
18 3.0.3.1.2.3 Exceptions to the GALL Report
19
20 None.
21 aiLV
22 3.0.3.1.2.4 Enancemeri

23 1
24 None.25" "

26 3.0.3.1.2.5 Oprsting Fxnrienoe
27
28 The applicant stated, in the PNPS LRA, that during the most recent integrated leakage testing of
29 primary containment, as-found and as-left test data met all applicable test acceptance criteria,
30 indicating that the programis effective at managing the effects of loss of material and cracking
31 on primary containment components. GA audits in 2000 and 2005 revealed no issues or
32 findings that could impact effectiveness of the program.
33
34 The project team also reviewed the operating experience provided in the PNPS LRA and
35 interviewed the applicant's technical staff to confirm that the plant-specific operating experience
36 did not reveal any degradation not bounded by industry experience.
37
38 On the basis of its review of the above industry and plant-specific operating experience and
39 discussions with the applicants technical staff, the project team concluded that the applicant's
40 Containment Leak Rate Programwill adequately manage the aging effects that are identified in

41 the PNPS LRA for which this AMP is credited.
42
43 3.0.3.1.2.6 UFSARSupplement
44
45 The applicant provided its UFSARSupplement for the Containment Leak Rate Program in PNPS
46 LRA, Appendix A, Section A.2.1.9, which states that containment leak rate tests are required to

19



James Davis - Draft Audit Report 6-30-06.pdf Page 231

Pilgrim Nuclear Power Station Audit and Review Report

1 assure that (a) leakage through primary reactor containment and systems and
2 components penetrating primary containment shall not exceed allowable values specified in
3 technical specifications or associated bases and (b) periodic surveillance of reactor containment
4 penetrations and isolation valves is performed so that proper maintenance and repairs are made
5 during the service life of containment, and systems and components penetrating primary
6 containment. Corrective actions are taken if leakage rates exceed acceptance criteria.
7
8 The project team reviewed the UFSAR Supplement for PNPS AMP B.1.9, found that it was
9 consistent with the GALL Report, and determined that it provided an adequate summary

10 description of the program, as identified in the SRP-LR FSAR Supplement table and as required
11 by 10 CFR 54.21(d).
12
13 3.0.3.1.2.7 Concudion
14
15 On the basis of its audit and review of the applicants program, the project team found that those
16 portions of the program for which the applicant claims consistency with the GALL Report are
17 consistent with the GALL Report. The project team found that the applicant has demonstrated
18 that the effects of aging wiNl be adequately managed so that the intended functions will be
19 maintained during the period of extended operation, as required by
20 10 CFR 54.21 (a)(3).
21 - r . -
22 On the basis of its review f the ,FR Su) plerre ~ for t ls prograr4 the project team found
24 1OCFR54.21(d). i

25
26 3.0.3.1.3 ENVIRONM ENAL HIALI FICATIOf' EO1OF ELFCTRICCOMPONFNTS
27 PROGRAM (PNPS AMP B.1.11)
28
29 In PNPS LRA, Appendix B, Section B1.11, the applicant stated that PNPS AMP B1.11,
30 "Environmental Qualification (EQ) of Electric Components Program," is an existing plant
31 programthat is consistent with GALL AMP X.E1, "Environmental Qualification (EQ) of Electric

32 Corrponents."
33
34 3.0.3.1.3.1 ProgramDOstriltion
35
36 The applicant stated, in the PNPS LRA, that the U.S. Nuclear Regulatory Commission (NRC)
37 has established nuclear station environmental qualification (EQ) requirements in 10 CFR Part
38 50, Appendix A, Criterion 4, and 10 CFR 50.49. 10 CFR50.49 specifically requiresthat an EQ
39 program be established to demonstrate that certain electrical components located in harsh plant

40 environments (i.e., those areas of the plant that could be subject to the harsh environmental
41 effects of a loss of coolant accident [LOCA], high-energy line breaks [HELBs], or post-LOCA
42 radiation) are qualified to perform their safety function in those harsh environments. 10 CFR
43 50.49 requires that the effects of significant aging mechanisms be addressed as part of
44 environmental qualification.
45
46 The PNPS EQ program manages the effects of thermal, radiation, and cyclic aging through the

20
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1 use of aging evaluations based on 10 CFR 50.49(f) qualification methods. As required by 10
2 CFR 50.49, EQ components not qualified for the current license term are refurbished, replaced,
3 or their qualification is extended prior to reaching the aging limits established in the evaluation.
4 Aging evaluations for EQ components are considered time-limited aging analyses (TLAAs) for
5 license renewal.
6
7 3.0.3.1.3.2 Consisten with the GALL Report
8
9 In PNPS LRA, the applicant stated that PNPS AMP B13.11 is consistent with GALL AMP X.E1.

10 The project team interviewed the applicants technical staff and reviewed, in whole or in part, the

11 documents listed in Attachment 5 of this audit and review report PNPS AMP B13.11, including
12 LRPD-02, Revision 1, Section 4.10, "Environmental Qualification (EQ) of Electrical Components

13 Program," which provides an assessment of the AMP elements' consistency with GALL AMP

14 X.E1. Specifically, the projectteam reviewed the programelements (see Section 3.0.2.1 of this

15 audit and review report) contained in PNPS AMP B1.11 and associated bases documents to

16 determine consistency with GALL AMP X.E1. Also, the project team reviewed LRPD-03,"TLAA

17 and Exemption Evaluation," Volume 2.

18
19 During the audit and review, the project team noted that the results of electrical equipment in

20 LRA Section 4.4 indicate that the aging effects of the EQ electrical equipment identified as TLAA

21 wigl be managed during t-extende period of oparation pnderl -CFR54.21 (c)(1)(ii).
22 However, no information pro ed n the!ttrtt'" of a analysis aging evaluation to extend
23 the qualification Ilie of ele~trical rrrui rtn tný en 'fed,as Tnt: k Th important attributes of a

24 reanalysis are the analyt ime 6d the 'tq0Iebn the reduct n methods, the underlying
25 assumptions, the acceptceacrite ri and do-fective dcti ns. The prbject team requested the
26 applicant to provide information on these important attributes of re-analysis of an aging
27 evaluation of electrical equipment identified in the TLAAto extend the qualification under 10 CFR

28 50.49(e). In response to the project team's request, In a letter dated ...... the applicant

29 responded that LRAAppendix B.1.1 1 will be revised to addthe following:
30
31 PNPS may performreanalysis of an aging evaluation of electrical components under 10

32 CFR 50.49(e) on a routine basis as part of the plant's EQ program. As described in

33 NUREG-1801 ,Rev. 1, important attributes for the reanalysis of an aging evaluation include

34 analytical methods, data collection and reduction methods, underlying assumptions,
35 acceptance criteria, and corrective actions.

36
37 FO Component Reanslysis Attributes:
38
39 The reanalysis of an aging evaluation is normally performedto extend the qualification by

40 reducing excess conservatism incorporated in the prior evaluation. Reanalysis of an aging

41 evaluation to extend the qualification of a component is performed on a routine basis

42 pursuant to 10 CFR 50.49(e) as part of an EQ program. While a component life-limiting

43 condition may be due to thermal, radiation, or cyclical aging, the vast majority of component

44 aging limits are based on thermal conditions. Conservatism may exist in aging evaluation
45 paramneters such as the assumed ambient temperature of the component, an unrealistically

46 low activation energy, or in the application of a component (de-energized versus energized).

21
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1 The reanalysis of an aging evaluation is documented according to the station's quality
2 assurance program requirements, which requires the verification of assumptions and
3 conclusions. As already noted, important attributes of a reanalysis include analytical
4 methods, data collection and reduction methods, underlying assumptions, acceptance
5 criteria, and corrective actions (if acceptance criteria are not met). These attributes are
6 discussed below.
7
8 Ana•ltical Method : The analytical models used in the reanalysis of an aging evaluation are
9 the same as those applied during the prior evaluation. The Arrhenius methodology is an

10 acceptable model for performing a thermal aging evaluation. The analytical method used for
11 a radiation aging evaluation is to demonstrate qualification for the total integrated dose (i.e.,
12 normal radiation dose for the projected installed life plus accident radiation dose). For
13 icense renewal, one acceptable method of establishing the 60-year normal radiation dose is
14 to multiply the 40-year normal radiation dose by 1.5 (i.e., 60 years/40 years). The result is
15 added to the accident radiation dose to obtain the total integrated dose for the component.
16 For cyclical aging, a similar approach may be used. Other methods may be justified on a
17 case-by-case basis.
18
19 flata Collection and Reduction Methods: Reducing excess conservatism in the component
20 service conditions (e.g., temperature, radiation, cycles) used in the prior aging evaluation is
21 the chief method useofor-area r• emr aturatausedi T'woraging evaluation are to
22 be conservative and Ised p nt de, n t nj.erat res or on ual plant temperature
23 data. When used, plIt tem r ta n -J*dobt Y16n se ral ways, including
24 monitors used fort nical icatieprian, ther installI monitors, measurement
25 made by plant operat rs during unds,lil tempra resensor -on large motors (while the

26 motor is not running). A representative number of temperature measurement are
27 conservatively evaluated to establish the temperatures used in an aging evaluation. Plant
28 temperature data may be used in an aging evaluation in different ways, such as (a) directly
29 applying the plant temperature data in the evaluation, or (b) using the plant temperature data
30 to demonstrate conservatism when using plant design temperature for an evaluation. Any
31 changes to material activation energy values as part of a reanalysis are to be justified on a
32 plant-specific basis. Similar methods of reducing excess conservatism in the component
33 service conditions used in prior aging evaluation can be used for radiation and cyclical aging.
34
35 Underijng Assumption: EQ component aging evaluations contain sufficient conservatism to
36 account for most environmental changes occurring due to plant modifications and events.
37 When unexpected adverse conditions are identified during operational or maintenance
38 activities that affect the normal operating environment of a qualified component, the affected
39 EQ component is evaluated and appropriatecorrective actions are taken, which may include
40 changes to the qualification bases and conclusions.
41
42 Acceptance Criteria gnd Corrective Actions: The reanalysis of an aging evaluation could

43 extend the qualification of the component If the qualification cannot be extended by
44 reanalysis, the component is to be refurbished, replaced, or re-qualified prior to exceeding
45 the period for which the currentqualification remains valid. A reanalysis is to be performed
46 in a timely manner (Le., sufficient time is available to refurbish, replace, or re-qualify the
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1 component is the reanalysis is unsuccessful).
2
3 The project team found the applicant's response acceptable because with a LRA supplement as
4 described above, a reanalysis program, which meets the conditions defined in the GALL report
5 for important attributes, is an acceptable AMP for license renewal under option 10 CFR
6 54.21(c)(1)(iii).
7
8 GALL AMP X.E1 under preventive actions states that 10 CFR50.49 does not require actions that
9 prevent aging effects. EQ program actions that could be viewed as preventive actions include

10 (a) establishing the component service condition tolerance and aging limits (e.g., qualified life or
11 condition limit) and (b) where applicable, requiring specific installation, inspection, monitoring, or
12 periodic maintenance actions to maintain component aging effects within the bounds of the
13 qualification basis. PNPS LRPD-02Section 4.10 under same attribute did not provide EQ
14 program actions that could be viewed as preventive actions. The project team requested the
15 applicant to provide a description of preventive actions for the PNPS EQ program. In a letter
16 dated.... (ML...), the applicant responded that 10 CFR 50.49 does not require actions that
17 prevent aging effects. However, LRPD-02will be revised to read as follows:
18
19 The programactions that could be viewed as preventive actions are the identification of
20 qualified life and specific maintenance/installation requirements.
21F r r r
22 The project team found t app p resne becaus4the applicant described
23 the actions in PNPS EQ ograht bl" bej ew pr ac ns. These actions are
24 similar to the actions de sbed ithtGALR: \
25
26 The project team reviewed those portions of the applicant's EQ program for which the applicant
27 claims consistency with GALL AMP X.E1 and found thatthey are consistent withthis GALL
28 Report AMP. On the basis of its review, the project team concluded that the appricant's EQ
29 program provided reasonable assurance that the aging effects of thermal, radiation, and cyclical
30 for electrical equipment, important to safety, and located in harsh environments will be managed.
31 The project team found the applicant's EQ program acceptable because it conforms to the
32 recommended GALL AMP X.E1, "Environmental Qualification (EQ) of Electric Components."
33
34 3.0.3.1.3.3 Exrepticris to the GAl I Renort
35
36 None.
37
38 3.0.3.1.3.4 Eobanc ts
39
40 None.
41
42 3.0.3.1.3.5 Qerstinog Experience
43
44 The applicant stated, in the PNPS LRA, that the overall effectiveness of the EQ program is
45 demonstrated by the excellent operating experience for systems, structures, and components in
46 the program. The program has been subject to periodic internal and external assessments that

23
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1 have resulted in program improvement.
2
3 The team reviewed the EQ Program Self Assessment (January 28, 2002, to February0l, 2002).
4 The assessment identified EQ files that had not been updated at the time of the assessment.
5 The EQ files needed to be updated due to the implementation of a plant design change 01-03,

6 Cycle 14 Reload Design. The impact of the reload design on the EQ program was evaluated in
7 EQ document file Reference 420D and 420E prior to Refueling Outage 13. All EQ components
8 were identified to remain qualified for the Cycle 14 reload design. As a result of the EQ Program

9 Assessment Program, LO-PNPLO-2002-0011 CA-09 was initiated to track and enforce work
10 down of remaining EQ document file's per established workdown curves. This LO action was
11 closed on October 7, 2002.
12
13 The project team also interviewed the applicants technical staff to confirm that the plant-specific

14 operating experience did not reveal any degradation not bounded by industry experience.
15
16 On the basis of its review and discussions with the applicant's technical staff, the project team
17 concluded that the applicant's EQ program will adequately manage the aging effects that are
18 identified in the PNPS LRA for which this AMP is credited.
19
20 3.0.3.1.3.6 UPSARSuppleme
21F .- r
22 The applicant provided its S pe tfo pe EnEprograminPNPS LRA, Appendix A,
23 Section A.2.1.11, which stes t t tlpr an ag t~ietffects f thermal, radiation, and

24 cyclic aging through the of in evalu- Io bad n 10CFR .49(f)qualification
25 methods. As required byeO CFR5 49, E rcmrpondntriot qualiie for the current cense
26 term are refurbished, replaced, or their qualification is extended prior to reaching the aging limits
27 established in the evaluations. Aging evaluations for EQ components are-considered time-limited
28 aging analyses (TLAAs) for license renewal.
29
30 The project team reviewed the UFSAR Supplement PNPS AMP B1.1 i, found that it was
31 consistent with the GALL Report, and determined that it provided an adequate summary
32 description of the program, as identified in the SRP-LR FSAR Supplement table and as required
33 by 10 CFR 54.21(d).
34
35 3.0.3.1.3.7 Conclusinn
36
37 On the basis of its audit and review of the applicants program, the project team found that those
38 portions of the program for which the applicant claims consistency with the GALL Report are
39 consistent with the GALL Report. The project team found that the applicant has demonstrated
40 that the effects of aging will be adequately managed so that the intended functions will be

41 maintained during the period of extended operation, as required by 10 CFR 54.21 (a)(3).
42
43 On the basis of its review of the UFSAR Supplement for this program, the project team found
44 that it provided an adequate summary description of the program, as required by
45 10 CFR 54.21(d).
46

24
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1 3.0.3.1.4 FLOW-ACCEFLERATE) CORROSION PROGRAM(PNPS AMPB.114)
2
3 In PNPS LRA, Appendix B, Section B13.14, the applicant stated that PNPS AMP B1.14, "Flow-
4 Accelerated Corrosion Program," is an existing plant programthat is consistent with GALL
5 AMP XI.M17, "Flow-Acceleratea Corrosion."
6
7 3.0.3.1.4.1 ProgramDescription
8

9 The applicant stated, in the PNPS LRA, that this program applies to safety-related and
10 nonsafety-related carbon steel components in systems containing high-energy fluids carrying
11 two-phase or single-phase high-energy fluid, with greater or equal to 2 percent of plant operating
12 time. The program, based on EPRI Report NSAC-202L-R2recommendations for an effective
13 flow-accelerated corrosion (FAC)program, predicts, detects, and monitors FAC in plant piping
14 and other pressure-retaining components. This program includes (a) an evaluation to determine
15 critical locations, (b) initial operational inspections to determine the extent of thinning at these
16 locations, and (c) follow-up inspections to confirm predictions, or repair, or replace components,
17 as necessary.
18
19 3.0.3.1.4.2 Consistency wihthe GALL Report
20
21 In PNPS LRA, the applicant.stated thp tPN AMPýB1.14 consistent with GALL AMP XI.M17.

23 The project team intervie ed theg ap lice t itcW tf revieed, in whole or in part, the
24 documents listed in Attacmentns of isa it d•Y 'w eportfor P.PS AMP B1.14, including
25 Aging Management ProgaramEvaluatn Re , LRP -01 Revision ', Section 4.13, "Flow-
26 Accelerated Corrosion Program,"which provides an assessment of the AMP elements'
27 consistency with GALL AMP XI.M1 7. Specifically, the project team reviewed the program
28 elements (see Section 3.0.2.1 of this audit and review report) contained in PNPS AMP B1.14 and
29 associated bases documents to determineconsistency with GALL AMP XI.M17.
30
31 During the audit and review, the project team asked the applicant about the piping systems that
32 are excluded from the FAC program scoping as a result of low operating time (i.e., less than 2
33 percent of plant operating time). Also, the project team inquired about the inspections that were
34 performedto ensure there was no wear on those lines. The low operating time exclusion was
35 not specifically mentioned in the GALL Report. The applicant responded that:
36
37 Portions of the Main Steam system (i.e., Plant Heating, Reactor Vessel Vent Lines, Portions
38 of the FeedwaterSystem [recirculation lines to the condenser-feedwater clean-up line to the
39 condenser], Feedwater Heater Start-upVent Lines, Portions of RCIC, and Portions of HPCI)
40 have been excluded. Inspections have been performedon some of these lines typically in
41 response to operational issues such as valve leakage or orifice degradation occurring such
42 that there is flow in the line during normal operation.
43
44 In RFO14 and RFO1 5, the feedwater recycle line (FAC pt# 366) was inspected to verify that
45 a leaking valve had not caused damage. The piping wall thickness was found to not have
46 appreciably changed during the two inspections which provided evidence that significant

25



James Davis - Draft Audit Report 6-30-06.pdf Page 291

Pilgrim Nuclear Power Station Audit and Review Report

1 wear of the piping had not and was not occurring. In RFO1 5, the RCIC minimum flow
2 bypass line (FAC pt# 376) was inspected due to suspected valve leak, and the downstream
3 piping was found to show no significant wearbased on wall thickness. (Reference???)
4
5 The project team determined that this response is acceptable because adequate inspections
6 have been performed, which is consistent with the guidance provided in Section 4.2.2,
7 'Exclusion of System From Evaluation" of EPRI Report NSAC-202L-R2. The GALL AMP XI.M17
8 program is also based on the recommendations provided in EPRI ReportNSAC-202L-R2.
9

10 The project team reviewed those portions of the applicant's Flow-Accelerated Corrosion
11 Program for which the apprlicant claims consistency with GALL AMP XI.M1 7 and found that they
12 are consistent with this GALL ReportAMP. On the basis of its review, the project team
13 concluded that the apprlicant's Flow-Accelerated Corrosion Programprovided reasonable
14 assurance that the program will adequately manage plant aging for the period of extended
15 operation. The project team found the applicant's Flow-Accelerated Corrosion Program
16 acceptable because it conformsto the recommendedGALL AMP XI.M17, "Flow-Aooelerated
17 Corrosion."
18

19 3.0.3.1.4.3 Exceptions to thefGALL Report
20
21 None... . ..

22
23 3.0.3.1.4.4 Enhobancel
241
25 None.
26
27 3.0.3.1.4.5 3persting Experience
28
29 The applicant stated, in the PNPS LRA, that 65 FAG UT examinationswere performedon-line
30 (between RFO13 and RFQ14) and during RFO14 (April 2003). The examinations included
31 components in the condensate, extraction steam, feedwater, heater vents and drains, main
32 steam, reactor core isolation cooling, and reactor water cleanup systems. Five of the
33 examinations detected decreased wall thickness. Two of the components were accepted after
34 re-evaluation and the other three components were replaced. Identification of degradation and
35 corrective action prior to loss of intended function provide evidence that the program is effective
36 for managing loss of material in carbon steel components.
37
38 Ninety-seven FAC UT examinations wereperformed on-line (between RFO14 and RFO15) and
39 during RFO1 5 (April 2005). The examinations included components in the condensate,
40 extraction steam, feedwater, heater vents and drains, main steam, reactor core isolation cooling,
41 and reactor water cleanup systems. Three of the examinations detected decreased wall
42 thickness. Two of the components were accepted after re-evaluation and the other component
43 was repaired. Identification of degradation and corrective action prior to loss of intended function
44 provide evidence that the program is effective for managing loss of material in carbon steel

45 components.
46
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1 During RFO15 (Apri 2005), five piping upgrades to FAC resistant material (ASTM A335 GR

2 P11) were performed. The FAC program document was developed with input from each of the
3 EntergyNuclear Northeast (ENN) FAC engineers as a standardized ENN procedure. Therefore,
4 it includes improvements based on industry and other ENN plant operating experience. For
5 example, skid-mounted piping is now included in the enhanced system susceptibility evaluation.
6 During RFO1 5, several FAC points were added to inspections, or re-inspected, in response to
7 industry operating experience and the event that occurred at MIHAMAJapan.
8
9 A self-assessment in January 2005 revealed no issues or findings that could impact

10 effectiveness of the programto manage FAC in carbon steel components in systems containing
11 high-energy fluids greater or equal to two percent of plant operating time.
12
13 The project team also reviewed the operating experience provided in the basis document and
14 interviewed the applicants technical staff to confirm that the plant-specific operating experience
15 did not reveal any degradation not bounded by industry experience.
16
17 On the basis of its review of the above industry and plant-specific operating experience and

18 discussions with the applicant's technical staff, the project team concluded that the applicant's
19 Flow-Accelerated Corrosion Program will adequately manage the aging effects that are identified
20 in the PNPS LRA for which this AMP is credited.
21 nz, . r
22 3.0.3.1.4.6 UFSARSupplemen
23 I~
24 The applicant providedi.d..FS .pie,',.4.,the'F.,-Aoceler Corrosion Program in
25 PNPS LRA, Appendix A, ,ection A.2 .15, i state I at the Flow-!Accelerated Corrosion
26 Program applies to safety-related and non-safety-related carbon steel components in systems
27 containing high-energyfluids carrying two-phase or single-phase high-energyfluid, with greater
28 or equal to 2 percent of plant operating time.
29
30 The program, based on EPRI recommendations for an effective flow-accelerated corrosion
31 program, predicts, detects, and monitors FAC in plant piping and other pressure-retainhg
32 components. This program includes (a) an evaluation to determine critical locations, (b) initial

33 operational inspections to determine the extent of thinning at these locations, and (c) follow-up
34 inspections to confirm predictions. The program specifies repair or replacement of components
35 as necessary.
36
37 The project team reviewed the UFSAR Supplement PNPS AMP B1.14, found that it was
38 consistent with the GALL Report, and determined that it provided an adequate summary
39 description of the program, as identified in the SRP-LR FSAR Supplement table and as required
40 by 10 CFR 54.21(d).
41
42 3.0.3.1.4.7 Cncusion
43
44 On the basis of its audit and review of the applicant's program, the project team found that those
45 portions of the program for which the applicant claims consistency with the GALL Report are
46 consistent with the GALL Report. The project team found that the applicant has demonstrated
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1 that the effects of aging will be adequately managed so that the intended functions will be
2 maintained during the period of extended operation, as required by 10 CFR 54.21(a)(3).
3
4 On the basis of its review of the UFSAR Supplement for this program, the project team found
5 that it provided an adequate summary description of the program, as required by
6 10 CFR 54.21(d).
7
8 3.0.3.1.5 NON-FOINACCFSSIRLBEMFDILJM-VOLTAGRABLF PROGRAM (PNPSAMP

10
11 In PNPS LRA, Appendix B, Section B.1.19, the applicant stated that PNPS AMP B.1.19, "Non-EQ
12 Inaocessible Medium-Voltage Cable Program," is a new plant programthat will be consistent
13 with GALL AMP XI.E3, "Inaccessible Medium-Voltage Cables Not Subject to 10 CFR50.49
14 Environmental Qualification Requirements."
15
16 3.0.3.1.5.1 Prngrsm Descripto
17
18 The applicant stated, in the PNPS LRA, that periodic actions will be taken in the programto
19 prevent cables from being exposed to significant moisture, such as inspecting for water
20 collection in cable manholes and conduit, and draining water, as needed. In scope
21 medium-voltage cables e:posed to sgnifint mo&ure and voltage wi1 be tested at least once
22 every 10 years to provide an inrdati6in of tfe corlition olthe condudtor insulation. Thespecific
23 type of test performed wil be de ~rnrlr t thdinitial fe-.!
24II
25 The program will be initiated prior to~h pe U of ext dbdý operatiokn.
26
27 3.0.3.1.5.2 Consistency with the GALL Report
28
29 In PNPS LRA, the appricant stated that PNPS AMP B.1.19 is consistent with GALL AMP XI.E3.
30
31 The project team interviewed the applicants technical staff and reviewed, in whole or in part, the
32 documents listed in Attachment 5 of this audit and review report for PNPS AMP B.1. 19, including
33 LRPD-02, Rev. 1, Section 3.4"Non-EQ Inaccessible Medium-Voltage Cable Program,"which
34 provides an assessment of the AMP elements' consistency with GALL AMP XI.E3. Specifically,
35 the project team reviewed the program elements (see Section 3.0.2.1 of this audit and review
36 report) contained in PNPS AMP B.1.19 and associated bases documents to determine
37 consistency with GALL AMP XI.E3.
38
39 The project team also reviewed AMRE-01, Rev. 2, 'Electrical Screening and Aging Management
40 Reviews."
41
42 During the audit and review, the project team noted that GALL XI.E3 under detection of aging
43 effects recommended that the inspection for water collection should be performed based on
44 actual plant experience with water accumulation in the manholesa However, the inspection
45 frequency should be at least once every two years. The PNPS Non-EQ Inaccessible Medium-
46 Voltage Cable Program, under the same attribute, states that inspection for water collection in
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1 cable manholes and conduit occur at least once every two years. The team requested the

2 appricant to explain how operating experience is considered in manhole inspection frequency. In

3 response to the team request, the applicant In a letter dated ...... (ML....), responded that

4 LRPD-02wifl be revised to include the following:
5
6 The inspection will be based on actual plant experience with water accumulation in the
7 manholes and the frequency of inspection will be adjusted based on the results of the
8 evaluatio n, but the frequency will be at least once every two years.
9

10 The team found the applicant's response acceptable because the criteria for inspection for water

11 collection in the manholes will be based on actual plant experience with water accumulation.
12 These criteria are consistent with the GALL Report.
13
14 Under the Scope of Program, GALLXI.E3 defines significant moisture as periodic exposure to
15 moisture that lasts less than few days (e.g., cable in standing water). Significant voltage

16 exposure is defined as being subject to system voltage for more than 25 percent of the time.

17 PNPS LRPD-02, Rev. 1, under same attribute, states that this programwill include inaocessible
18 (i.e., in conduit or direct buried) medium-voltage cables within the scope of icense renewal that

19 are exposed to significant moisture simultaneously with applied voltage. However, PNPS LRPD-

20 02, Rev. 1 does not specifically define the significant voltage and moisture. In addition, AMRE-

21 01, Rev. 2, Section 3.4.1 ;Non-E InaccessiblejMediu --Voitage-CableScreening" states that

22 cables susceptible to wat~i" treekig ecabs w*,kare xposed to lnificant moisture
23 (submerged for years). The pro' m Uteafthe •p~nt to ither (1) revise the AMP

24 B.1.19 basis documentt terJsur co iste ltfith.-.G L Report' scope or (2)explain how

25 inaccessibl e medium-volt ge Cablespo signifkrht moisture or more than few days and
26 less than a few years are not susceptible to water treeing. In a letter dated... (ML....), the

27 applicant responded that it would revise the LRPD as follows:
28
29 This program applies to inaccessible (e.g., in conduit or direct buried) medium-voltage

30 cables within the scope of license renewal that are exposed to significant moisture

31 simultaneously with significant voltage. Significant moisture is defined as periodic exposure

32 to moisture that lasts more than a few days (e.g., cable in standing water). Periodic
33 exposure to moisture that lasts less than a few days (i.e., normal rain and drain) are not

34 significant. Significant voltage exposure is defined as being subjected to system voltage for

35 more than 25 percent of the time.
36
37 The team found the applicant's response acceptable because the Scope of Program is

38 consistent with the GALL Report.
39
40 Under the program description, the GALL Report states that periodic actions, such as inspecting
41 for water collection in cable manholes and draining water as needed to prevent cable from being

42 exposed to significant moisture, are not sufficient to assure water is not trapped elsewhere in

43 raceways. In addition to the above periodic actions, in-scope medium-voltage cables are tested
44 to provide an indication of the condition of the conductor insulation. PNPS LRPD, under the

45 same attribute, stated that periodic actions will be taken to prevent cables from being exposed to

46 significant moisture. These actions include inspecting for water collection in cable manholes

29



James Davis - Draft Audit Report 6-30-06.pdf Page 33

Pilgrim Nuclear Power Station Audit and Review Report

1 and conduits, and draining water as needed. In-scope medium-voltage cables exposed to
2 significant moisture and voltage will be tested to provide an indication of the conductor insulation.

3 The project team requested the appricant to confirm that the intent of the AMP is to (1) inspect
4 for water in manholes and (2) test all in-scope medium-voltage cables. In response to the
5 team's request, the applicant stated in a letter dated....(ML.....) that the PNPS intends to

6 inspect for water in manholes and to test the in-scope medium-voltage cables.
7
8 GALL XI.E3 defines medium-voltage cable as cable rated for 2 kV to 35 kV. AMRE-01,Rev. 2,

9 'Aging Management Review Report Electrical," lists medium voltage cables from 2 kV to 23 kV.

10 The project team requested the applicant to define medium-voltage cable in the LRA as
11 consistent with the GALL Report or to provide a justification of why water treeing (the effects of

12 significant moisture to energized medium-voltage cables) is not applicable to inaccessible
13 medium-voltage cable greater than 23 kV. In response to the team's request, In a letter
14 dated... (ML.....), the applicant responded that LRAAppendix B.1.19 defines medium-voltage

15 cables as follows:
16
17 For this program, medium voltage cables are from 2 kV to 35 kV.
18

19 The team found the applicant's response acceptable because it is consistent with the GALL
20 Report's Scope of Program.
21 cfedM drAIE
22 Under parameters monit •eke(, states that ithe specific type of test
23 performed will be determ•= pr 1 r t•\h•irý i ts, i~hslll be a prfen test for detecting

24 deterioration of the insula•0o•n e tww ing h as power f 6tor, partial discharge test,

25 or polarization index (as scribed inEPRI -1083-I )or other tisting that is state-of-the-
26 art at the time the test is performed. PNPS LRPD under the same attribute only stated that the
27 specific type of test performedwill be determined prior to the initial test. The project team
28 requested that the applicant revise the LRPD to be consistent with the GALL Report or explain

29 how it would ensure that the test is performed in accordance with industrial guidelines. In a letter

30 dated....(ML....), the applicant responded that the specific type of test to be performedwill be
31 determined prior to the initial test, and it will be a proven test for detecting deterioration of the

32 insulation system due to wetting as described in EPRI TR-1 03834-P1-2,or other testing that is

33 state-of-the-art at the time the test is performed. The project team found the applicant's
34 response acceptable because the test to be performed will be in accordance with industry
35 guidelines.
36
37 The electrical screening and aging management review (AMRE-01) provides a list of in-scope
38 inaccessible medium-voltage cables. However, the review does not include the service water
39 cables. The project team requested that the applicant explain why these cables are not in-scope

40 of the non-EQ inaccessible medium-voltage cable AMP. In a letter dated. (ML.... ),the appricant
41 responded that since medium-voltage cables are defined as 2 kV to 35 kV, the service water
42 cables are not in scope because they run on a system voltage of 480 V. The project team found

43 the applicant's response acceptable because the system voltage of 480 V is not considered
44 medium-voltage and therefore, the service water cables are not in-scope of the

45 non-EQ inaccessible medium-voltage AMP.
46
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1 The project team reviewed those portionsof the applicant's Non-EQlnaccessible Medium-
2 Voltage Cable Programfor which the applicant claims consistency with GALL AMP XI.E3 and
3 found thatthey are consistent with this GALL Report AMP. On the basis of its review, the project
4 team concluded that the applicant's Non-EQ Inaccessible Medium-Voltage Cable Programat
5 PNPS will be comparableto the programdescribed in NUREG-1801,Section XI.E3,
6 "Inaccessible Medium-Voltage Cables Not Subject to 10 CFR 50.49 Environmental Qualification
7 Requirements." In this program, periodic actions will be taken to prevent cables from being
8 exposed to significant moisture (such as inspecting for water collection in cable manholes and
9 conduits, and draining water as needed). In addition, in-scope medium-voltage cables exposed

10 to significant moisture and voltage will be tested at least once every 10 years to provide an
11 indication of the condition of the conductor insulation. The specific type of test performed will be
12 determined prior to the initial test and will be performed in accordance with industry guidelines.
13
14 The programwill be initiated prior to the period of extended operation. The Non-EQInaccessible
15 Medium-Voltage Cable Program provided reasonable assurance that the aging effects of
16 inaccessible medium-voltage cables due to significant moisture and voltage will be managed
17 and that the in-scope components will continue to perform their intended function for the period
18 of extended operation. The project team found the applicant's Non- EQ Inaccessible Medium-
19 Voltage Cable Program acceptable because it conformsto the recommendedGALL AMP XI.E3,
20 "Inaccessible Medium-Voltage Cables Not Subject to 10 CFR 50.49 Environmental Qualification
21 Requirements." r--'- .• . r
22 E I I
23 3.0.3.1.5.3 F..eptions to hE I

25 None.
26
27 3.0.3.1.5.4 Enhanceent
28
29 None.
30
31 3.0.3.1.5.5 Operating Ex~rience

32
33 In the LRA, the applicant stated that the Non-EQ Inaccessible Medium-Voltage Cable Program at
34 PNPS is a new program for which there is no operating experience. GALL XI.E3 indicates that
35 operating experience has shown that degradation of cables and connections within the scope of
36 XI.E3 may exist. The project team requested that the applicant provide industrial and plant-
37 operating experience for this program. In a letter dated.... (ML ..... ), the applicant responded
38 that-...
39
40 The project team also interviewed the applicant's technical staff to confirm that the plant-specific
41 operating experience did not reveal any degradation not bounded by industry experience.
42
43 The project team recognized that the Corrective Action Program, which captures internal and
44 external plant operating experience issues, will ensure that operating experience is reviewed and
45 incorporated in the future to provide objective evidence to support the conclusion that the effects
46 of aging are adequately managed. A

31



I James Davis - Draft Audit Report 6-30-06.pdf _ Page 35 1

Pilgrim Nuclear Power Station Audit and Review Report

1 On the basis of its review of the above industry and plant-specific operating experience and

2 discussions with the applicant's technical staff, the project team concluded that the applircant's
3 Non-EQ Inaccessible Medium-Voltage Cable Programwill adequately manage the aging effects
4 that are identified in the PNPS LRA for which this AMP is credited.
5
6 3.0.3.1.5.6 UJFSARSupplemen
7
8 The applicant provided its UFSAR Supplement for the Non-EQ Inaccessible Medium-Voltage
9 Cable Program in PNPS LRA, Appendix A, Section A.2.1.21, which states that in scope

10 medium-voltage cables, notdesigned for, but exposed to significant moisture and voltage are
11 tested at least once every 10 years to provide an indication of the condition of the conductor
12 insulation. The specific test performed is a proven test for detecting deterioration of the
13 insulation system due to wetting, such as power factor, partial discharge, polarization index, or

14 other testing that is state-of-the-art at the time the test is performed. Significant moisture is
15 defined as periodic exposures that last more than a few days. Significant voltage exposure is
16 defined as being subjected to system voltage for more than 25 percent of the time.

17
18 Inspections for water collection in cable manholes and conduit occur at least once every
19 two years.
20
21 The project team reviewe the UFSRSplemer for PNPS AMP B.4.19, found that it was
22 consistent with the GALL iepo 'ari determine tI'atit iovided an Wequate summary
23 description of the prograr'as iddntif kiibe SP-lRt FRSepple ent table and as required24 by 10 CFR 54.21 (d). | ; I
25
26 3.0.3.1.5.7 Cormlusinn
27
28 On the basis of its audit and review of the applicant's program, the project team found that those
29 portions of the program for which the applicant claims consistency with the GALL Report are
30 consistent with the GALL Report. The project team found that the applicant has demonstrated
31 that the effects of aging wil be adequately managed so that the intended functions will be
32 maintained during the period of extended operation, as required by 10 CFR 54.21 (a)(3).
33
34 On the basis of its review of the UFSAR Supplement for this program, the project teamfound
35 that it provided an adequate summary description of the program, as required by

36 10CFR54.21(d).
37
38 3.0.3.1.6 NON-FOINSTRUMFNTATIOtCIRCUITSTESTRREVIEWPROGRAM(PNPSAMP
39 B.1.201
40
41 In PNPS LRA, Appendix B, Section B.1.20, the applicant stated that PNPS AMP B.1.20, "Non-
42 EQ Instrumentation Circuits Test Review Program," is a new plant programthat is consistent

43 with GALL AMP XI.E2, "Electrical Cables and Connections Not Subject to 10 CFR 50.49
44 Environmental Qualification RequirementsUsed in Instrumentatbn Circuits."
45
46 3.0.3.1.6.1 Progorm Dee•ctaign
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1 The appticant stated, in the PNPS LRA, that this program will provide reasonable assurance
2 that the intended functions of instrument cables exposed to adverse localized equipment
3 environments caused by heat, radiation and moisture can be maintained consistent with the
4 current tlcensing basis through the period of extended operation. An adverse localized
5 environment is significantly more severe than the specified service environment for the cable.
6 This programwill consider the technical information and guidance provided in NUREGWCR-5643
7 IEEE Std. P1205, SAND96-0344,and EPRITR-109619.
8
9 The program will be initiated prior to the period of extended operation.

10
11 3.0.3.1.6 2 Consistency with the GALL Report
12
13 In PNPS LRA, the applicant stated that PNPS AMP B.1.20 is consistent with GALL AMPXI.E2.
14
15 The project team interviewed the applicants technical staff and reviewed, in whole or in part, the
16 documents listed in Attachment 5 of this audit and review report for PNPS AMP B.1.20, including
17 LRPD-02, Section 3.5, 'Non-EQInstrumentationCircuits Test Review Program,"which provides
18 an assessment of the AMP elements! consistency with GALL AMP XI.E2. Specifically, the
19 project team reviewed the program elements (see Section 3.0.2.1 of this audit and review report)
20 contained in PNPS AMP B.1.20 and associated bases documents to determineconsistency with
21 GALL AMP XI.E2. .
22
23 The project team also re wed Screen and Aging Management

24 Reviews."25

26 During the audit and review, the project team noted that GALL XI.E2 recommendsthat the test
27 frequency shall be determined by the applicant based on engineering evaluation, but the test
28 frequency shall be at least once every 10 years. PNPS LRPD-02, Section 3.5, under the same
29 attribute, states that for neutron flux monitoring system cablesthat are disconnected during
30 instrument calibration, testing is performed at least once everylO years. The project team
31 requested that the applicant explain how engineering evaluation is considered in the test
32 frequency. In a letter dated... (ML....), the applicant responded that to clarify the PNPS AMP's
33 consistency with the GALL Reports recommendation, LRPD-02 will be revised as follows:
34
35 The first test of neutron-monibring system cables that are disconnected during instrument
36 calibrations shall be completed before the period of extended operation, and subsequent
37 tests will occur at least every 10 years. In accordance with the Corrective Action Program,
38 an engineering evaluation will be performedwhen test acceptance criteria are not met and
39 corrective actions, including modified inspection frequency, will be implemented to ensure
40 that the intended functions of the cables can be maintained consistent with the current
41 license basis (CLB) for the period of extended operation.
42
43 The project team found the applicant's response acceptable because testing frequency will be at
44 least once every 10 years and modified testing frequency based on an engineering evaluation
45 will be Implemented when acceptance criteria are not met to ensure intended functions of the
46 cables can be maintained consistent with the CLB. This action is consistent with the intent of
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1 GALL AMP XI.E2 in regardto testing frequency.
2
3 The scope of GALL AMP XI.E2 applies to cable system (cables and connections). The project
4 team requested that the applicant confirms the test includes both cables and connections. In a
5 letter dated.... (ML....), the applicant confirmed thatthe Non-EQ Instrumentation Circuits Test
6 Review Program includes both cables and connections that are in scope of license renewal.
7
8 Under Scope of Program,GALL AMP XI.E2 states that this programapplies to cable systems
9 used in circuits with sensitive, high-voltage, low-level signals such as radiation monitoring and

10 nuclear instrumentation that are subject to an AMR. PNPS LRPD-02, Section 3.5, under the
11 same attribute, states thatthis programwill include non-EQ electrical cables used in circuits
12 with sensitive, high-voltage, low-level signal (i.e., neutron flux monitoring instrumentation). The
13 program did not include high-range radiation monitor cables. The project team requested that
14 the applicant explain why high-range radiation monitor cables are not in the scope of the non-EQ
15 instrumentation circuits test review program. In a letter dated... (ML....), the applicant
16 responded that the high-range radiation monitoring system monitors radiation levels inside
17 containment (drywell and torus areas) during and following a design basis event. The monitors
18 (RE 1001 -606ANB and RE 1001 -607A/B)are safety related. The cables from the detectors to the
19 cabinets in the control room are EQ and, therefore, are replaced based on qualified life. For this
20 reason, these cables are not subject to an AMR. The project team found the applicant response
21 acceptable because the g-lr nge didtIn morporing -1bfsaY•EQ.they are not in-scope of
22 the non-EQ instrumentati n cir re w &ptam.
23 -

24 The project team review tho po, , ns t .applikka Non-EQ strurnentation Circuits
25 Test Review Programfor 'hich'the applican •:ims cosis tency with GALL AMP XI.E2 and
26 found that they are consistent with this GALL Report AMP. On the basis of its review, the project
27 team concluded that the applicant's Non-EQ Instrumentation Circuits Test Review Program
28 provided reasonable assurance that instrument cables exposed to adverse localized
29 equipments caused by heat, radiation, and moisture can be maintained consistent with the
30 current licensing basis through the period of extended operation. The project team found the
31 appricant's Non-EQ Instrumentation Circuits Test Review'Programadceptable because it
32 conforms to the recommended GALL AMP XI.E2, "Electrical Cables and Connections Not
33 Subject to 10 CFR 50.49 Environmental Qualification Requirements Used in Instrumentatibn
34 Circuits."
35
36 3.0.3.1.6 3 Exceptions to the GALL Report
37
38 None.
39
40 3.0.3.1.6 4Eobacame
41
42 None.
43
44 3.0.3.1.6.5 11perating xperien•e
45
46 The appricant stated, in the PNPS LRA, that the Non-EQ Instrumentation Circuits Test Review
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1 Programat PNPS is a new programfor which there is no operating experience. Industryand
2 plant-specific operating experience will be considered in the development of this program, and
3 future operatingexperience will be appropriately incorporated into the program.
4
5 GALL AMP XI.E2 indicates that operating experience has shown that degradationof cables and
6 connections within the scope of XI.E2 may exist. The project team requested the applicant to
7 provide industrial and plant operating experience for this program. In a letter dated.... (ML....),
8 the applicant stated that .....
9

10 The project team recognized that the Corrective Action Program, which captures internal and
11 external plant-operating experience issues, will ensure that operating experience is reviewed and
12 incorporated in the future to provide objective evidence to support the conclusion that the effects
13 of aging are adequately managed.
14
15 On the basis of its review of the above industry and plant-specific operating experience and
16 discussions with the applicant's technical staff, the project team concluded that the applicant's
17 Non-EQ Instrumentation Circuits Test Review Program will adequately manage the aging effects
18 that are identified in the PNPS LRA for which this AMP is credited.
19
20 3.0.3.1.6.6 UFSARSupplame

22 The applicant provided isUFWS 1 pplerint tke No -EQ instrulentation Circuits Test
23 Review Program in PNP LRA, IppSndix.2..• hich 4ates that the program
24 calibration or surveillance'result fo on-E e rlct les in circuits with sensitive, high
25 voltage, low-level signals; L&e., neutrOn flux •nitorir•n,-htrumentatio&n); are reviewed. Most
26 neutron flux monitoring system cables and connections are calibrated as part of the
27 instrumentation loop calibration at the normal calibration frequency, which provides sufficient
28 indication of the need for corrective actions based on acceptance criteria related to
29 instrumentation loop performance. The review of calibration results is performed once every 10
30 years.
31
32 For neutron flux monitoring system cables that are disconnected during instrument calibrations,
33 testing is performed at least once every 10 years using a proven method for detecting
34 deterioration for the insulation system (such as insulation resistance tests or time domain
35 reflectometry).
36
37 The project team reviewed the UFSAR Supplement PNPS AMP B.1.20, found that it was
38 consistent with the GALL Report, and determined that it provided an adequate summary
39 description of the program, as identified in the SRP-LR FSAR Supplement table and as required
40 by 10 CFR 54.21(d).
41
42 3.0.3.1.6.7 Conclusion
43
44 On the basis of its audit and review of the applicant's program, the project team found that those
45 portions of the program for which the applicant claims consistency with the GALL Report are
46 consistent with the GALL Report. The project team found that the applicant has demonstrated
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I that the effects of aging will be adequately managed so that the intended functions will be
2 maintained during the period of extended operation, as required by 10 CFR 54.21(a)(3).
3
4 On the basis of its review of the UFSAR Supplement for this program, the project team found
5 that it provided an adequate summary description of the program, as required by
6 10 CFR 54.21(d).
7
8 3.0.3.1.7 NON-FOINSULATEDCABLESANDCONNECTION•PROGRAM(PNPSAMP9

10
11 In PNPS LRA, Appendix B, Section B.1.21, the applicant stated that PNPS AMP B.1.21, 'Non-EQ
12 Insulated Cables and Connections Program," is an existing plant program that is consistent with
13 GALL AMP XI. El, "Electrical Cables and Connections Not Subject to 10 CFR 50.49
14 Environmental Qualification Requirements."
15
16 3.0.3.1.7.1 ErogramDescriptia
17
18 The applicant stated, in the PNPS LRA, that this programwill provide reasonable assurance that
19 intended functions of insulated cables and connections exposed to adverse localized
20 environments caused by heat, radiation, and moisture can be maintained consistent with the
21 current licensing basis th gh the period of exteriled oPpration. mAn-adverse locarized
22 environment is significantl mor se, re t th •s cifie[ ser ox•nition for the insulated
23 cables or connections. a
25 A representative sample accessib kisu t cable\'a connect' ns within the scope of
26 license renewal will be visually inspected for cable and connection jacket surface anomalies
27 such as embrittlement, discoloration, cracking or surface contamination. The technical basis for
28 sampling will be determined using EPRI document TR-10961.9,"Guideline for the Management
29 of Adverse Localized Equipment Environments."
30
31 The program will be initiated prior to the period of extended operation.
32
33 3.0.3.1.7.2 Cornsisterc with the GALL Report
34
35 In PNPS LRA, the applicant stated that PNPS AMP B.1.21 is consistent with GALL AMP XI.E1.
36
37 The project team interviewed the applicanrs technical staff and reviewed, in whole or in part, the
38 documents listed in Attachment 5 of this audit and review reportPNPS AMP B.1.21, including
39 LRPD-02, Revision 1, Section 3.6, "Non-EQ Insulated Cables and Connections Program,"which
40 provides an assessment of the AMP elements' consistency with GALL AMP XI.E1. Specifically,
41 the project team reviewed the program elements (see Section 3.0.2.1 of this audit and review
42 report) contained in PNPS AMP B.1.21 and associated bases documents to determine
43 consistency with GALL AMP XI.E1.
44
45 Also, the project team reviewed AMRE-01, Rev. 2, "Electrical Screening and Aging Management
46 Reviews."
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During the audit and review, the project team noted that GALL XI.E1 under programdescription
states that the program described herein is written specifically to addresscables and
connections at plants whose configuration is such that most (if not all) cables and connections
installed in adverse localized environments are accessible. This program, as described, can be
thought of as a sampling program. Selected cables and connections from accessible areas (the
inspection sample) are inspected and represent, with reasonable assurance, all cables and
connections in the adverse localized environments. If an unacceptable condition or situation is
identified for a cable or connection in the inspection sample, a determination is made as to
whether the same condition or situation is applicable to other accessible or inaccessible cables
or connection. In PNPS AMP B.1.21, under the same element, it states that a representative
sample of accessible insulated cables and connections, within the scope fo license renewal, will
be visually inspected for cable and connection jacket surface anomalies such as embrittlement,
discoloration, cracking, or surface contamination. The project team requested the applicant to
explain the technical basis for cable sampling. In response to the team's request, In a letter
dated.....(ML..), the applicant states that the LRA Appendix B.1.19 programdescription will be
changed to read as follows:

This program addresses cables and connections at plants whose configuration is such that
most cables and connections installed in adverse localized environments are accessible.
This program can be thought of !W plin rroVgr -Selecte -cables and connections
from accessible areawill bklns end r w ese,with reaable assurance, all
cables and connectioriS in a a ee--ld 'nvi nýments. l an unacceptable condition
or situation is identifie forna or on n n tl inspectind sample, a determination
will be made as to whether the e co " or u,•ution is applicable to other accessble
cables or connections. The sample size will be increased on an evaluation per EN-LI-102-
Corrective Action Process.

The team found the applicant's response acceptable because it provided the technical bases for
cable sampling; these bases are consistent with the GALL Report.

Under the Scope of Program, GALL XI.E1 states that the inspection program applies to
accessible electrical cables and connections within the scope of icense renewalthat are
installed in adverse localized environments caused by heat or radiation in the presence of
oxygen. PNPS LRPD-02,Section 3.6, under the same element, states that this programwill
include acoessble insulated cables and connections installed in structures within the scope of
rlcense renewal and prone to adverse localized environments. The project team requested the
applicant to explain what "in a structure" meant and why structures were included in the scope of
non-EQcables and connections AMP. In a letter dated.....(ML...), the applicant stated that 'in
a structure" means inside the plant and not outside. The LRPD-02 will be revised to state that
the programapplies to accessible electrical cables and connections within the scope of license
renewal that are installed in adverse localized environments caused by heat or radiation in the
presence of oxygen. The project team found the applicant's response acceptable because, with
removal of the phase "in a structure," the scope of AMP B.1.21 is consistent with the scope of
GALL XI.El.
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1 The project team reviewed those portions of the applicant's Non-EQ Insulated Cables and
2 Connections Program for which the applicant claims consistency with GALL AMP XI.E1 and
3 found thatthey are consistent with this GALL Report AMP. On the basis of its review, the project
4 team concluded that the applicant's Non-EQ Insulated Cables and Connections Program
5 provided reasonable assurance that aging effects of cables and connectors within the scope of
6 license renewal exposed to adverse localized environments due to temperature, moisture, or

7 radiation with the presence of oxygen will be managed to be consistent with CLB during
8 extended period of operation. The project team found the applicant's Non-EQ Insulated Cables
9 and Connections Program acceptable because it conforms to the recommended GALL

10 AMP XI. El, "Electrical Cables and Connections Not Subject to 10 CFR 50.49 Environmental

11 Qualifications Requirements."
12
13 3.0.3.1.7.3 Exceptions to the GALL Report
14
15 None.
16
17 3.0.3.1.7.4Enbancme
18
19 None.
20
21 3.0.3.1.7.5 Operating Experience ,
2223 The applicant stated, in tt PNM LlA, tthe orEQ nsuated C les and Connections

26 ~ ~ + GAL AMP XI1 idicte24 Program at PNPS is a net r am rh ereisno erating e erience.
25•

26 GALL AMP XI.E1 indicated that operating experience had shown that degradation of cables and
27 connection within the scope of XI.E1 may exist. The project team requested that the applicant
28 provide industrial and plant-operating experience for this program. In a letter dated.... (ML....),

29 the applicant responded that....
30
31 Operating experience at PNPS is controlled by procedure EN-OP-li 00,TOperating Experience
32 Prog'am." The programincludes the following components:
33
34 Operating experience - information received from various industry sources that
35 describes events, issues, and equipment failures that may represent opportunities to
36 apply lessons learned to avoid negative consequences or to recreate positive experience
37 as applicable.
38
39 Internal operating experience - operating experience (OE) that originates as a condition
40 report or request from plant personnelwhich warrants consideration for possible
41 Entergy-wide distribution. InternalOE can originate from any Entergy plant or
42 headquarters.
43
44 I Impact evaluation - analysis of an OE event or problemthat requires additional
45 information and research to determine impact or potential impact as it relates to plant

46 condition and/or configuration. Impact evaluations are typically documented with a

38



[ James bývis - Draft Audit Report 6-30-06.pdf [ D i D A t o.fPage 42:J

Pilgrim Nuclear Power Station Audit and Review Report

1 condition report. Condition report action items and corrective actions are used to confirm
2 program effectiveness and to modify the program as needed.
3
4 The project team recognized that the corrective action program, which captures internal and
5 external plant operating experience issues, will ensure that operating experience is reviewed and
6 incorporated in the future to provide objective evidence to support the conclusion that the effects
7 of aging are adequately managed.
8
9 On the basis of its review of the above industry and plant-specific operating experience and

10 discussions with the applicant's technical staff, the project team concluded that the applicant's
11 Non-EQ Insulated Cables and Connections Programwill adequately manage the aging effects
12 that are identified in the PNPS LRA for which this AMP is credited.
13
14 3.0.3.1.7.6 UFSARSupple•me
15
16 The applicant provided its UFSAR Supplement for the Non-EQ Insulated Cables and
17 Connections Programin PNPS LRA, Appendix A, Section A.2.1.23, which states that the
18 Non-EQ Insulated Cables and Connections Programprovides reasonable assurance that
19 intended functions of insulated cables and connections exposed to adverse locarized
20 environments caused by heat, radiation and moisture can be maintained consistent with the
21 current licensing basis through the riod of exte ed operation. iA adverse localized
22 environment is significant, mor se rethin thcfs eb service cc ndition for the insulated
23 cable or connection. '- -

25 A representative sample ae insu Le ad connecti ds in adverse localized
26 environments is visually inspected at least once every 10 years for cable and connection jacket
27 surface anomalies such as embrittlement discoloration, cracking or surface contamination.
28
29 The project team reviewed the UFSAR Supplement for PNPS AMP B.1.21, found that it was
30 consistent with the GALL Report, and determined that it provided an adequate summary
31 description of the program, as identified in the SRP-LR FSAR Supplement table and as required
32 by 10 CFR 54.21 (d).
33
34 3.0.3.1.7.7 Cocusion
35
36 On the basis of its audit and review of the appricant's program, the project team found that those
37 portions of the program for which the applicant claims consistency with the GALL Report are
38 consistent with the GALL Report. The project team found that the applicant has demonstrated
39 that the effects of aging win be adequately managed so that the intended functions will be
40 maintained during the period of extended operation, as required by 10 CFR 54.21 (a)(3).
41
42 On the basis of its review of the UFSAR Supplement for this program,the project team found
43 that it provided an adequate summary description of the program, as required by
44 10 CFR 54.21(d).
45
46 3.0.3.1.8 C)NE-TIMEINSPECTIONPROGRAM(PNPSAMP B.1.32
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In PNPS LRA, Appendix B, Section B.1.32, the applicant stated that PNPS AMP B.1.32, "One-
Time Inspection Program," is an existing plant programthat is consistent with GALL AMP
XI.M32, One-Time Inspection."

3.0.3.1.8.1 EPogram Desfription

The applicant stated, in the PNPS LRA, that this program is a new programthat will be
implemented prior to the period of extended operation. The program will be comparable to the
programdescribed in NUREG-1801,Section XI.M32, One-Time Inspection. The one-time
inspection activity for small bore piping in the reactor coolant system and associated systems
that form the reactor coolant pressure boundary, will also be comparable to the program
described in NUREG-1 801,Section XI.M35, One-Time Inspection of American Society of
Mechanical Engineers (ASME) Code Class I Small-Bore Piping. The PNPS programwill be
consistent with the program elements described in NUREG-1 801.

The program will include one activity to verify effectiveness of an aging management program
and activities to confirm the absence of aging effects as described below.

Water chemistry control programs One-time inspection activity will verify the
veff Vne -ofi4 Wt rehemistry control aging

[Ji n-- g rnn rnt prograr4 by confirming that
__............ ~, _~Ifu obptai cracking loss of material, and

Internal surfaces of buried carbon steel One-time inspection activity will confirm that loss
pipe on the standby gas treatment system of material is not occurring or is so insignificant
discharge to the stack. that an aging management program is not

warranted.

Internal surfaces of compressed air and One-time inspection activity will confirm that
emergency diesel generator system cracking (EDG system) and loss of material
components containing untreated air. (compressed air and EDG systems) are not

occurring or are so insignificant that an aging
management program is not warranted.

Internal surfaces of stainless steel One-time inspection activity will confirm that loss
radioactive waste and sanitary soiled of material is not occurring or is so insignificant
waste and vent system components that an aging management program is not
containing untreated water. warranted.

Small bore piping in the reactor coolant One-time inspection activity will confirm that
system and associated systems that form cracking and reduction of fracture toughness are
the reactor coolant pressure boundary. not occurring or are so insignificant that an aging

management program is not warranted.

RV flange leakoff One. One-time inspection actity will confirm that
cracking is not occurring or is so insignificant that
an aging management program is not warranted.
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Main steam flow restrictors (CASS). One-time inspection activity will confirm that loss
of material, cracking, and reduction of fracture
toughness are not occurring or are so insignificant
that an aging management program is not
warranted.

The elements of the program include (a) determination of the sample size based on an
assessment of materials of fabrication, environment, plausible aging effects, and operating
experience; (b) identification of the inspection locations in the system or component based on
the aging effect; (c) determination of the examination technique, including acceptance criteria
that would be effective in managing the aging effect for which the component is examined; and
(d) evaluation of the need for follow-up examinations to monitor the progression of any aging
degradation.

When evidence of an aging effect is revealed by a one-time inspection, routine evaluation of the

inspection results will identify appropriate corrective actions.

The inspection will be performed within the 10 years prior to the period of extended operation.

3.0.3.1.8.2 Consisencys with the GAL I Report

In PN PS LRA, the appr_.a ' stat thr :FL•: •A r ,t23 is c L with GALL AMP X.M32.
The applicant stated that his pr0braf, sls cislst~nt With GALL AMP XI.M35.

The project team interviewed the applicants technical staff and reviewed, in whole or in part, the
documents listed in Attachment 5 of this audit and review reportPNPS AMP B.1.23, including
Aging Management Program Evaluation Report(AMPER), LRPD-02, Revision 1, Section 3.7,
"One-Time Inspection Program,'which provides an assessment of the AMP elements'
consistency with GALL AMP XI.M32 and GALL AMP XI.M35. Specifically, the project team
reviewed the program elements (see Section 3.0.2.1 of this audit and review report) contained in
PNPS AMP B.1.23 and associated bases documents to determine consistency with GALL AMP
XJ.M32 and GALL AMP XI.M35.

During the audit and review, the project team asked the applicant to provide a list of systems in
element of "Scope of Activity," where one-time inspection was performed. In its response, the
applicant stated that as described in LRA Section B.1.23, the One-Time Inspection Program
includes several activities. The activities to confirm the absence of aging effects identify the
systems to which they apply. For instance, the activity for inspection of "internal surfaces of
buried carbon steel pipe on the standby gas treatment system discharge to the stack" inspects
components in the gas treatment system. The activities to verify effectiveness of the water
chemistry control programs are applicable to many systems. The systems are not listed in LRA
Section B.1.23. However,they may be found in tables in LRA Section 3.0, Aging Management
Review Results. In these tables, systems with line items containing one of the water chemistry
control programs have components included in the sample population for this one-time
inspection activity. Based on a review of the AMPER and the associated AMPER for water
chemistry control programs, the project team found the applicant response to be acceptable.
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1 During the audit and review, the project team asked the applicant how the sample of small piping
2 welds, 4" and smaller, wil be picked for performing non-destructive examination (NDE)
3 inspection. In its response, the applicant stated that as described in the Aging Management
4 Program Evaluation Report identified above, the One-Time Inspection Program will carry out an
5 inspection of small bore piping in the reactor coolant system and associated systems that form
6 the reactor coolant pressure boundary. This activity will include the inspection of a statistically
7 significant sample of welds of each material and environment combination in class 1 piping less
8 than or equal to 4" nominal pipe size (NPS). The initial population will include all class 1 small
9 bore piping, and actual locations will be selected based on physical location, exposure levels,

10 NDE techniques and locations identified in NRC IN 97-46, Un-isolable Crack in High-Pressure
11 Injection piping. The project team further asked the applicant to clarify that volumetric
12 examinations are used to detect cracking in butt welds. In its response, the applicant stated that
13 the AMPER, LRPD -02, page 268, detection of aging effects will be revised to state,
14 "Combinations of non-destructive examinations (including VT-1, enhanced VT-1, ultrasonic, and
15 surface techniques) will be performed by qualified personnel following procedures that are
16 consistent with Section XI of ASME Code and 10CFR50,Appendix B. Volumetric examinations
17 are used to detect cracking in butt welds. Actual inspection locations will be based on physical
18 accessibility, exposure levels, NDE techniques and locations identified in NRC IN 97-46, Un-
19 isolable Crack in High-Pressure Injection piping." Based on the above, the project team found
20 the response acceptable. (Open item, review LRPD-02 change at next site audit)

22 During the audit and reviXth•o t c the pliccant hoiit will handle the aging of
small piping socket welds In its es-,-1the rpltnt ;dfthat 'ring the 411 inservice

24 inspection (ISI) interval, F•J P ns n perfn WT -and PT e inations, at a minimum,
25 of socket welds in accordance with e PNP•4"intevlI•; Programlan. The one-time
26 inspection of small bore piping does not exclude locations based upon geometry. Therefore,
27 class 1 small-bore piping socket welds will be selected for one-time inspection based upon
28 physical location and exposure levels. Since small-borepiping socket will, be inspected at least
29 once, the project team found the applicant response acceptable.
30
31 The project team reviewed those portions of the applicant's One-Time Inspection Program for
32 which the applicant claims consistency with GALL AMP XI.M32 and found that they are
33 consistent with this GALL Report AMP. On the basis of its review, the project team concluded
34 that the applicant's One-Time Inspection Program provided reasonable assurance that effects of
35 aging will be managed so that components crediting this program can performtheir intended
36 function consistent with the current licensing basis during the period of extended operation. The
37 project team found the applicant's One-Time Inspection Program acceptable because it
38 conforms to the recommendedGALL AMP XI.M32, "One-Time Inspection," and GALL AMP
39 XI.M35, "One-Time Inspection of ASME Code Class Small-Bore Piping."
40
41 3.0.3.1.8.3 Fvrnaptions to tha QALL Report
42
43 None.
44
45 3.0.3.1.8.4 Enhancment
46

42
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1 None.
2
3 3.0.3.1.8.5 Operating Experience
4
5 The applicant stated, in the PNPS LRA, that the One-Time Inspection Program is a new
6 program for which there is no operating experience. Industry and plant-specific operating
7 experience will be considered in development of this program, as appropriate.
8
9 Since this is a new program, the project team reviewed Operating Experience Review Report,

10 LRPD-05, Revision 0, in general to determine if it included any small pipe issues. This report
11 provides information from condition reports (CRs) and programowner interviews, and covers a
12 period of the last five years. The project team determined that the appricant has a good
13 corrective action program that identifies issues and age-related degradation in a timely manner.
14
15 On the basis of its review of the above industry and plant-specific operating experience and
16 discussions with the applicant's technical staff, the project team concluded that the applicant's
17 One-Time Inspection Programwill adequately manage the aging effects that are identified in the
18 PNPS LRA for which this AMP is credited.
19
20 3.0.3.1.8.6 FSAR Supplement
21
22 The applicant provided UFS S pie nntfo Itre On Time ins ion Program in PN PS
23 LRA, Appendix A, Sectio A.2.15, hichtate thal the •Leh'iets olthe One-Time Inspection

.24 Program include (a) dete inai no the p size on an aessment of materials of
25 fabrication, environment, lausible ang effecs, and rating experience; (b) identification of
26 the inspection locations in the system or component based on the aging effect; (c)
27 determination of the examination technique, including acceptance criteria that would be effective
28 in managing the aging effect for which the component is examined; and (d) evaluation of the
29 need for follow-up examinations to monitor the progression of any aging degradation.
30
31 A one-time inspection activity is used to verify the effectiveness of the water chemistry
32 control programs by confirming that unacceptable cracldng, loss of material, and fouling is not
33 occurring on components within systems covered by water chemistry control programs[LRA
34 Sections A.2.1.36, A.2.1.37, and A.2.1.38].
35
36 The project team also reviewed the operating experience provided in the PNPS LRA and
37 interviewed the applicants technical staff to confirm that the plant-specific operating experience
38 did not reveal any degradation not bounded by industry experience.
39
40 One-time inspection activities are used on the following components to confirm that loss of
41 material, cracking, and reduction of fracture toughness, as applicable, are not occurring or are
42 so insignificant that an aging management program is not warranted:
43
44 I Internal surfaces of buried carbon steel pipe on the standby gas treatment
45 system discharge to the stack.
46
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1 • Internal surfaces of compressed air and EDG system components containing
2 untreated air.
3
4 ° Internal surfaces of stainless steel radioactive waste and sanitary soiled waste
5 and vent system components containing untreated water.
6
7 * Small bore piping in the reactor coolant system and associated systems that form
8 the reactor coolant pressure boundary.
9

10 * Reactor vessel flange leak-off line.
11
12 * Main steam fiow restrictors.
13
14 When evidence of an aging effect is revealed by a one-time inspection, routine evaluation of the
15 inspection results will identify appropriate corrective actions.
16
17 During the audit and review, the project team noted that the applicant's description of the One-
18 Time Inspection Program in the UFSAR Supplement in LRA, Appendix A, did not include, as a
19 commitment the implementation of the new program. The description in Appendix A did not
20 indicate that this was a new program nor did it include a commitment to implement it. The
21 appricant was asked to ju tif•why ndic A didt idd-a commitment for the new
22 program. In response to •is re ue the &przat tate that progr, description in Appendix
23 A would be revised to ideify th rt / 9h hogam cripn in Appendix A will be
24 amended to include the ew. t
25
26 License renewal commitment # X governs implementation of this program.
27 ,-
28 This will require an amendmentto the license renewal application. (Open Item).
29
30 The project team reviewed the UFSARSupplement for PNPSAMP B.1.23, and the amendment
31 above, and found that it was consistent with the GALL Report, and determined that it provided
32 an adequate summary description of the programas identified in the SRP-LR FSAR
33 Supplement table and as required by 10 CFR 54.21(d).
34
35 3.0.3.1.8.7 Conclusion
36
37 On the basis of its audit and review of the appicant's One-Time Inspection program, the project
38 team found that those portions of the program for which the applicant claims consistency with
39 the GALL Report are consistent with the GALL Report. The project team found that the applicant
40 has demonstrated that the effects of aging will be adequately managed so that the intended
41 functions will be maintained during the period of extended operation, as required by
42 10 CFR 54.21 (a)(3).
43
44 On the basis of its review of the UFSAR Supplement and amendment for this program,the
45 project team found that it provided an adequate summary description of the program, as
46 required by 10 CFR 54.21 (d).
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1 3.0.3.1.9 SFLFCTIVFLEACHINGPROGRAM(PNPSAMPB.1 27)
2
3 In PNPS LRA, Appendix B, Section B.1.27, the applicant stated that PNPS AMP B.1.27,
4 "Selective Leaching Program," is a new plant programthat is consistent with GALL AMP XI.M33,
5 "Selective Leaching of Materials."
6
7 3.0.3.1.9.1 Prgram Dascr.In.
8
9 The applicant stated, in the PNPS LRA, that this program will ensure the integrity of components

10 made of cast iron, bronze, brass, and other alloys exposed to raw water, treated water, or
11 groundwaterthat may lead to selective leaching. The programwill include a one-time visual
12 inspection and hardness measurement of selected components that may be susceptible to
13 selective leaching to determine whether oss of material due to selective leaching is occurring,
14 and whether the process will affect the ability of the components to perform their intended
15 function for the period of extended operation.
16
17 The program will be initiated prior to the period of extended operation.
18
19 3.0.3.1.9.2 Corni'tenc with the GALL Renort
20
21 In PNPS LRA, the applia•r tstated th PNPS AM".1.2 wfll be consistent with GALL AMP
22 XLM33.
23 .

A2in Manpojcttagmenteil J ap j'ica
24 Th e project team intervie ed _ t ap lican t t n~te cal s and revie ed, in whole or in part, the
25 documents listed in Attact ment 5 of his aund reviweport for PPS AMP B. 1.27, including
26 Aging Management ProgramEvaluation Report, LRPD-02,Revision 1, Section 3.8, "Selective
27 Leaching Program,"which provides an assessment of the AMP elements' consistency with

28 GALL AMP XI.M33. Specifically, the project team reviewed the program elements (see Section
29 3.0.2.1 of this audit and review report) contained in PNPS AMP B.1.27 and associated bases
30 documents to determineconsistency with GALL AMP XI.M33.
31
32 The project team reviewed those portions of the applicant's Selective Leaching Program for
33 which the applicant claims consistency with GALL AMP XI.M33 and found that they are
34 consistent with this GALL Report AMP. On the basis of its review, the project team concluded
35 that the applicant's Selective Leaching Program provided reasonable assurance that the
36 selective leaching of materials will be adequately managed for the period of extended operation.
37 The project team found the applicant's Selective Leaching Program acceptable because it
38 conforms to the recommended GALL AMP XI.M33, "Selective Leaching of Materials."
39
40 3.0.3.1.9.3 Exeptions to the GALL Repart
41
42 None.
43
44 3.0.3.1.9.4Enhancement
45
46 None.
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1 3.0.3.1.9.5 oerating Experience
2
3 The applicant stated, in the PNPS LRA, that the Selective Leaching Program is a new program
4 for which there is no (program)operating experience. However, as noted in the GALL Report,
5 industry operating experience has shown that the components made of cast iron, bronze, brass,
6 and other alloys exposed to a raw water, brackish water, treated water, or ground-water
7 environment may lead to selective leaching of one of the metal components.
8
9 During the audit and review, the project team asked PNPS for operating experience regarding

10 circulating water pumps replacement due to selective leaching. The applicant provided
11 information that it had replaced P-1 05A ("A" Circulating Sea Water Pump) in RFO#1 5 (April
12 2005) as a result of OE from the vendor (Flowserve) informing PNPS that a failure of a cast iron
13 circulating water pump occurred at the New Boston Fossil Station in 2004 due to graphitization.
14 That pump was a similar design to PNPS with six additional years of submergence/cperation in
15 salt water. Six core samples of the pump casing were sent out to a materials lab for analysis,
16 and the results confirmed graphitization. Currently, PNPS plans to replace P-105Bin RFO #17
17 based on the core sample analysis obtained from P-105A columns. PNPS has also purchased,
18 and has onsite the columns for P1 05B overhauVreplacenent. The new pump columns are cast
19 iron enhanced with the addition of 3 to 5 percent Nickel to improve strength and resistance to
20 graphitization. The original columns were ASTM A48CL 35 with 1.75 to 2.25 percent Nickel.
21 ~.s ~r
22 The project team recogn t th 9orr rntPvern P rwh captures internal and23 external plant operating eperiere 9 as r1ed; in thiWb--e e le, will ensure that

24 operating experience is r view an inco r ed uinthe luture to prvide objective evidence to
25 support the conclusion th the eff of a 'mnare acieqbately maned.
26
27 The project team also reviewed the operating experience provided in the basis document and
28 interviewed the applicants technical staff to confirm that the plant-specific operating experience
29 did not reveal any degradation not bounded by Industry experience.
30
31 On the basis of its review of the above industry and plant-specific operating experience and
32 discussions with the applicants technical staff, the project team concluded that the applicant's
33 Selective Leaching Program will adequately manage the aging effects that are identified in the
34 PNPS LRA for which this AMP is credited.
35
36 3.0.3.1.9.6 UFSARSuppleme
37
38 The applicant provided its UFSAR Supplement for the Selective Leaching Program in PNPS
39 LRA, Appendix A, Section A.2.1.29, which states that the Selective Leaching Program ensures
40 the integrity of components made of cast Won, bronze, brass, and other alloys exposed to raw
41 water, treated water, or groundwaterthat may lead to selective leaching. The program includes
42 a one-time visual inspection and hardness measurement of selected components that may be
43 susceptible to selective leaching to determine whether loss of material due to selective leaching
44 is occurring, and whether the process will affect the ability of the components to performtheir
45 intended function for the period of extended operation.
46
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1 The project team also reviewed the applicant's license renewal commitment list in Appendix A of
2 the PNPS LRA and confirmed that this programis identified as a new program that will be
3 implemented prior to the period of extended operation as item 23 of the commitments.
4
5 The project team reviewed the UFSAR Supplement for PNPS AMP B.1.27, found that it was
6 consistent with the GALL Report, and determined that it provided an adequate summary
7 description of the program as identified in the SRP-LR FSAR supplement table and as required
8 by 10 CFR 54.21 (d).
9

10 3.0.3.1.9.7 Conclusion
11
12 On the basis of its audit and review of the applcants program, the project team found that those
13 portions of the program for which the applicant claims consistency with the GALL Report are
14 consistent with the GALL Report. The project team found that the applicant has demonstrated
15 that the effects of aging will be adequately managed so that the intended functions will be
16 maintained during the period of extended operation, as required by 10 CFR 54.21 (a)(3).
17
18 On the basis of its review of the UFSAR Supplement for this program, the project team found
19 that it provided an adequate summary description of the program, as required by
20 10 CFR 54.21(d).
21
22 3.0.3.1.10 STRIJCTIJR O61 RWVLLPROG•AM(PNPSAMP
23 B.1.29.1)
2424 InPNPSLRA, Appendixl Secion 1.29. /the appn'stated tha NPSAMPB.1.29.1,

26 "Strictures Monitoring - MasonryWall Program," is an existing plant program that is consistent
27 with GALL AMP XI.S5, "MasonryWall Program."
28
29 3.0.3.1.10.1 Prog•ram D•esrnion
30
31 The applicant stated, in the PNPS LRA, that this programwill manage aging effects so that the
32 evaluation basis established for each masonrywall within the scope of license renewal remains
33 valid through the period of extended operation.
34
35 The program includes all masonry walls identified as performing intended functions in
36 aocordance with 10 CFR54.4. Included components are the 10 CFR 50.48-required masonry
37 walls, radiation shielding masonry walls, masonrywalls with the potential to affect safety-related
38 components, and the torus compartment water trough.
39
40 Masonry walls are visually examined at a frequency selected to ensure there is no loss of
41 intended function between inspections.
42
43 3.0.3.1.10.2 Consiste.cy with the GALL Report
44
45 In PNPS LRA, the applicant stated that PNPS AMP B.1.29.1 is consistent with GALL AMP XI.S5.
46
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1 The project team interviewed the applicant's technical staff and reviewed, in whole or in part, the
2 documents listed in Attachment 5 of this audit and review reportfor PNPS AMP B.1.29.1,
3 including Aging Management Program Evaluation Report, LRPD-02, Revision 1, Section 4.21.2
4 "Masonry Wall Program,* which provides an assessment of the AMP elements! consistency with
5 GALL AMP XI.S5. Specifically, the project team reviewed the programelements (see Section
6 3.0.2.1 of this audit and review report) contained in PNPS AMP B.1.29.1 and associated bases
7 documents to determineconsistency with GALL AMP XI.S5.
8
9 The project team also reviewed PNPS procedure: "Building & Structures System 56,"

10 MRSSC58, Revision 1; "Structure Inspection and Condition Monitoring," NE8.02, Revision 3.
11
12 The project team reviewed those portions of the applicant's Structures Monitoring - Masonry
13 Wall Program for which the applicant claims consistency with GALL AMP XI.S5 and found that
14 Pilgrim Masonry Wall Programis consistent with the programdescribed in NUREG-1801,
15 Section XI.S5. MasonryWall Programincludes the guidance and lessons learned from NRC
16 IEB 80-11 and IN 87-67. As indicated in Aging Management Program Evaluation Report, LRPD-
17 02, Section 4.21.2, operating experience shows that this program has been effective in
18 managing aging effects with consideration for recommendations and lessons learned from IEB
19 80-11 and IN 87-67. Masonry walls are visually examined at frequency selected (at least one
20 every 10 years) to ensure there is no loss of intend function between inspections. PNPS
21 Engineering Design Sta'ardsMan MGSB03. dei pesthe procedure to maintain the
22 qualification of safety-reled n biw' Wal ira doance witht he provisions on NRC
23 Inspection and Enforcem.ntBuI1 n lEB) 1 -1M n WasrlDesioh. PNPS procedure
24 "Structure Inspection and ondition onito ing NE8 2, ection 5.0 stated: "...The inspection
25 intervals are once every years for ccesle~areason every 1 0years for normally
26 inaccessible areas." The applicant also stated that no additional masonry walls have been
27 identified to be added to the scope of Pilgrim and thus they are consistent with this GALL Report
28 AMP. On the basis of its review, the project team concluded that the applicant's Structures
29 Monitoring - Masonry Wall Program provided reasonable assurance that the Masonry Wall
30 Program will be adequately managed for the period of extended operation. The project team
31 found the applicant's Structures Monitoring - Masonry Wall Program acceptable because it
32 conformsto the recommendedGALL AMP XI.S5, "MasonryWall Program."
33
34 3.0.3.1.10.3 Exrcep••nr to the GAl [ R=eort
35
36 None
37
38 3.0.3.1.10.4 Enhanceme
39
40 None
41
42 3.0.3.1.10.5 Operatino Experien•e
43
44 The applicant stated, in the PNPS LRA, that examinations of masonry walls within the scope of
45 license renewal in 2002 did not find evidence of cracking. A review of condition reports from
46 1998 through 2004 did not reveal any instances of cracked masonry walls. Absence of cracking
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1 provides evidence that the program is effective for managing cracking of masonry walls.
2
3 The project team also reviewed the operating experience provided in the PNPS LRA and
4 interviewed the applicant's technical staff to confirm that the plant-specific operating experience
5 did not reveal any degradation not bounded by industry experience.
6
7 The project team recognized that the corrective action program, which captures internal and
8 external plant operating experience issues, will ensure that operating experience is reviewed and
9 incorporated in the future to provide objective evidence to support the conclusion that the effects

10 of aging are adequately managed.
11
12 On the basis of its review of the above industry and plant-specific operating experience and
13 discussions with the applicant's technical staff, the project team concluded that the applicant's
14 Structures Monitoring - Masonry Wall Program will adequately manage the aging effects that are
15 identified in the PNPS LRA for which this AMP is credited.
16
17 3.0.3.1.10.6 UFSAR Suppleme
18
19 The applicant provided its UFSAR Supplement for the Structures Monitoring - MasonryWall
20 Programin PNPS LRA, AppendixA, Section A.2.1.31, which states that the objective of the
21 Masonry Wall Program isto-manag lcracling so "at the uatiorvbasis' established for each
22 masonry wall within the peaod' ho retewa Fainqvailid throu h the period of extended
23 operation. 0r"t!•'' •" i•-•

242425 The program includes a" asonry Ils ide t es orming inte ded functions in

26 accordance with 10 CFR 54.4. Included components are the 10 CFR 50.48- required masonry
27 walls, radiation shielding masonrywalls, masonrywalls with the potential to affect safety-related
28 components, and the torus compartment water trough.
29
30 Masonry walls are visually examined at a frequency selected to ensure there is no loss
31 of intended function between inspections.
32
33 The project team reviewed the UFSARSupplement for PNPS AMP B.1.29.1, found that it was
34 consistent with the GALL Report, and determined that it provided an adequate summary
35 description of the program, as identified in the SRP-LR FSAR Supplement table and as required
36 by 10 CFR 54.21(d).
37
38 3.0.3.1.10.7 Concdun
39
40 On the basis of its audit and review of the applicant's program, the project team found that those
41 portions of the program for which the applicant claims consistency with the GALL Report are
42 consistent with the GALL Report. The project team found that the applicant has demonstrated
43 that the effects of aging will be adequately managed so that the intended functions will be
44 maintained during the period of extended operation, as required by 10 CFR 54.21 (a)(3).
45
46 On the basis of its review of the UFSAR Supplement for this program, the project team found
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1 that it provided an adequate summary description of the program, as required by
2 10 CFR 54.21(d).
3
4 3.0.3.1.11 SYSTEMWALKDOWN PROGRAM (PNPS AMP 13 1 -0nn
5
6 In PNPS LRA, Appendix B, Section B.1.30, the applicant stated that PNPS AMP B. 1.30, *System
7 Walkdown Program," is an existing plant programthat is consistent with GALL AMP XI.M36,
8 "External Surfaces Monitoring."
9

10 3.0.3.1.11.1 PragramDestcripn
11
12 The applicant stated, in the PNPS LRA, that this program entails inspections of external
13 surfaces of components subject to aging management review. The program is also credited
14 with managing loss of material from internal surfaces, for situations in which internal and
15 external material and environment combinations are the same such that external surface
16 condition is representative of internal surface condition.
17
18 3.0.3.1.11.2 Consistenc with the GALL Report
19
20 In PNPS LRA, the applicant stated that PNPS AMP B.1.30 is consistent with GALL AMP XI.M36.

22 The project team intervie. ed th api U t 'l sta.and revieed, in whole or in part, the
23 documents listed in Attachment of a Ihisdit reIview e'ptfor PPS AMP B.1.30, including
24 Aging Management Prog am Ev~fua~ n R 0•,LRP -0• Revision I Section 4.22, 'System
25 Walkdown Program,-whih an a ssesment ON hAMP elenients' consistency with

. 26 GALL AMP XI.M36. Specifically, the project team reviewed the programelements (see Section
27 3.0.2.1 of this audit and review report) contained in PNPS AMP B.1.30 and associated bases
28 documents to determineconsistency with GALL AMP XI.M36.
29
30 During the audit and review, the project team asked the applicant why an enhancement to the
31 scoping of System Walkdown Program is listed in the LRPD-02, but is not listed in the LRA.
32 The applicant explained that this enhancement was identified after the LRAwas submitted to
33 NRC for review, and this enhancement will be added to the LRA Section B.1.30 as described in
34 Section 3.0.3.1.11.4 of this report.
35
36 The project team reviewed those portions of the applicant's System Walkdown Programfor
37 which the applicant claims consistency with GALL AMP XI.M36 and found that they are
38 consistent with this GALL Report AMP. On the basis of its review, the project team concluded
39 that the applicant's System Walkdown Program provided reasonable assurance that the effects
40 of aging will be managed during the period of extended operation. The project team found the
41 applicant's System Walkdown Program acceptable because it conforms to the recommended
42 GALL AMP XI.M36, "External Surfaces Monitoring."
43
44 3.0.3.1.11.3 Exceptions to the GAlLL Report
45
46 None.
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1 3.0.3.1.11.4 Enhancements
2
3 During the audit and review, the project team noted that the LRPD-02 identifies an enhancement
4 to the System Walkdown Program, but this enhancement was not listed in the LRA. In its letter
5 dated xx-yy, 2006 (Mlxxxxx), the applicant stated that this enhancement will be added to LRA
6 Section B.1.30, Enhancement Section as follows:
7
8 Element: 1. Scope of Program
9 Enhancement: Enhance system walkdown guidance documents to clarify a license

10 renewal commitment. The commitment for license renewalis for periodic
11 system engineer inspections of systems in scope and subject to aging
12 management review for icense renewal in accordance with 10 CFR 54.4
13 (a)(1)and (a)(3). Inspections shall include areas surrounding the subject
14 systems to identify hazards to those systems. Inspections of nearby
15 systems that could impact the subject systems will include SSCs that are
16 in scope and subject to aging management review for license renewal in
17 accordance with 10 CFR 54.4 (a)(2).
18
19 The GALL Report identified the following recommendation for the'Scope of Program" program
20 element associated with the enhancement:
21 o r " p rr .ia

22 coe f r~g iý4 ar gra ua the exter I surface of in-scope
23 components aid onitor e a ra et 10 5 cmpon ts in systems within the

24 scope of license r new a sub' •t AMR or of matial and leakage. Visual
25 inspections are epected to rentio of mader'al ue to g nreral corrosion in
26 accessible steel components. Loss of materialdue to pitting and crevice corrosion may
27 not be detectable through these same visual inspections; however, general corrosion is
28 expected to be present and detectable such that, should pitting and crevice corrosion
29 exist, general corrosion will manifest itself as visible rust or rust byproducts (e.g.,
30 discoloration or coating degradation) and be detectable prior to any loss of intended
31 function. Therefore,this programis acceptable for use in inspecting for loss of material
32 for general, pitting, and crevice corrosion.
33
34 Surfaces that are inaccessible or not readily visible during plant operations are inspected
35 during refuefling outages. Surfaces that are inaccessible or not readily visible during both
36 plant operations and refueling outages are inspected at such intervals that would provide
37 reasonable assurance that the effects of aging will be managed such that applicable
38 components will perform their intended function during the period of extended operation.
39
40 Surfaces that are insulated may be inspected when the external surface is exposed (i.e.,
41 maintenance) at such intervals that would provide reasonable assurance that the effects
42 of aging will be managed such that applicable components will performtheir intended
43 function during the period of extended operation.
44
45 The program may also be credited with managing loss of material from internal surfaces,
46 for situations in which material and environment combinations are the same for internal
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1 and external surfaces such that external surface condition is representative of internal
2 surface condition. When credited, the program should describe the component internal
3 environment and the credited similar external component environment inspected.
4
5 The project team reviewed the applicant's enhancement and the plant procedure ("System
6 Walkdowns," EN-DC-1 78)and determined this enhancement acceptable because this
7 enhancementwill make the programconsistent with GALL AMP XIM36, element 1.
8
9 On this basis, the project team found this enhancement acceptable because when the

10 enhancementis implemented, PNPS AMP B.1.30, "System Walkdown Program,"will be
11 consistent with GALL AMP XI.M36 and will provide additional assurance that the effects of aging
12 will be adequately managed.
13
14 3.0.3.1.11.5 Oerat•in ExrIence
15
16 The applicant stated, in the PNPS LRA, that system walkdowns between 1998 and 2004
17 identified evidence of aging effects including corrosion and leakage. Examples include fire water
18 storage tank and diesel fire pump fuel oil day tank leakage, through-wall leakage on salt service
19 water (SSW) piping, signs of corrosion in fan room and auxiliary bays, and through-wall leakage
20 on a drain line to the aux bay sump. Corrective actions were accompflshed in accordance with
21 the site Corrective Action rogram. entification pf degr dation ndcorrective action prior to
22 loss of intended function ovide evieenceFat tl• ,rogr.m is effecti for managing aging
23 effects for passive co •ents. =r

25 Theproject teamreview the ,,ond n re o related t through- , leakage on a drain line to
26 the aux bay sump (CR-PNP-2003-044 6), diesel fire pump fuel oil day tank .leakage (CR-PNP-
27 2001-01491), and through-wall leakage on SSW piping (CR-PNP-1999-09X9) and found these
28. condition reports have been properly closed and the associated corrective actions have been
29 taken to correct the identified problems. The project team also sample reviewed System Health
30 Reports/System Performance Reports on the Salt Service Water System, which covered the
31 period from January 1,2006, to March 31, 2006. The reportindicates that the SSW system is
32 classified as green, and the system continues to perform well without indication of any major
33 issues.
34
35 The project team also reviewed the operating experience provided in the PNPS LRA and
36 interviewed the applicant's technical staff to confirm that the plant-specific operating experience
37 did not reveal any degradation not bounded by industry experience.
38
39 On the basis of its review of the above industry and plant-specific operating experience and
40 discussions with the applicants technical staff, the project team concluded that the applicant's
41 System Walkdown Program will adequately manage the aging effects that are identified in the
42 PNPS LRA for which this AMP is credited.
43
44 3.0.3.1.11.6 UFSAR SuppL~menl
45
46 The applicant provided its UFSAR Supplement for the System Walkdown Program in PN PS
47 LRA, Appendix A, Section A.2.1.34, which states that the System Walkdown Program entails
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1 inspections of external surfaces of components subject to aging management review. The
2 program is also credited with managing loss of material from internal surfaces, for situations in
3 which internal and external material and environment combinations are the same such that
4 external surface condition is representative of internal surface condition.
5
6 Surfaces that are inaccessible during plant operations are inspected during refueling outages.
7 Surfaces are inspected at frequencies to provide reasonable assurance that effect of aging will
8 be managed such that applicable components will perform their intended function during the
9 period of extended operation.

10
11 During the audit and review, the project team noted that the LRPD-02 identifies an enhancement
12 to the System Walkdown Program, but this enhancement was not listed in the LRA. In its letter
13 dated xx-yy, 2006 (Mlxxxxx), the applicant stated that this enhancement will be added to LRA
14 Section B.1.30, Enhancement Section. The applicant also stated that the program description in
15 Appendix A will be revised to identify the commitment number associated with the enhancement
16 for the System Walkdown Program as described in the supplemented LRA Appendix B. The
17 programdescription in Appendix A will be amended to include the following statement:
18
19 License renewal commitment number X specifies enhancement to this program. This will
20 require an amendment to the license renewal application. {OPEN ITEM)
21 ~r z
22 The project team reviewe 'the .FSf Supiemefit~r plrPS AMP B•1 .30. found that it was
23 consistent with the GALL epoa n" min`dth't it • e6d an Oequate summary
24 description of the progr , as. RP-LF R Supplement table and as required
25 by 10 CFR 54.21(d).
26
27 3.0.3.1.11.7 Connluion
28
29 On the basis of its audit and review of the applicants program, the project team found that those
30 portions of the program for which the applicant claims consistency with the GALL Report are
31 consistent with the GALL Report. The project team found that the applicant has demonstrated
32 that the effects of aging will be adequately managed so that the intended functions will be
33 maintained during the period of extended operation, as required by 10 CFR 54.21 (a)(3).
34
35 On the basis of its review of the UFSAR Supplement for this program, the project team found
36 that it provided an adequate summary description of the program, as required by
37 10 CFR 54.21(d).
38
39 3.0.3.1.12 THFRMALAGING ANDNFtLTRONIRRADIATIONEMBRITTLEMFNfIF CAST
40 AUSTENTIC STAINLESSSTEFL(CASSWPROGRAM (PNPSAMP B1. 31)
41
42 In PNPS LRA, Appendix B, Section B.1.31,the applicant stated that PNPS AMP B.1.31,
43 "Thermd Aging and Neutronlrradiation Embrittlement of Cast Austenitic Stainless Steel (CASS)
44 Program" is a new plant programthat is consistent with GALL AMP XI.M 13, "Thermal Aging and
45 Neutron Irradiation Embrittlement of Cast Austenitic Stainless Steel (CASS)."
46
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1 3.0.3.1.12.1 Progrsm Descripo
2
3 The applicant stated, in the PNPS LRA, that this programwill assure that reduction of fracture
4 toughness due to thermal aging and reduction of fracture toughness due to radiation
5 embrittlement will not result in loss of intended function. This program will evaluate CASS
6 components in the reactor vessel internals and require nondestructive examinations as
7 appropriate.
8
9 The applicant also stated, in the PNPS LRA, that EPRI, the BWR Owners Group and other

10 industry groups are focused on reactor vessel internals to ensure a better understanding of
11 aging effects. Future Boiling Water Reactor Vessel Internals Project (BWRVIP) reports, EPRI
12 reports, and other industry operating experience will provide additional bases for evaluations and
13 inspections under this program. This programwill supplement reactor vessel internals
14 inspections required by the BWR Vessel Internals Program to assure that aging effects do not
15 result in loss of the intended functions of reactor vessel internals during the period of extended
16 operation.
17
18 The program will be initiated prior to the period of extended operation.
19
20 3.0.3.1.12.2 Consistpncy wihthe GALL Report

22 In PN PS LRA, the applicaht statIV h P1.31 w3lI be 0o et hGALL AMP
23 ..M... team V /k r"

i5teheierojcttheamei ap i nical aeIand revied in whole or in part, the
26 documents listed in Attachment 5 of this audit and review report for PNPS AMP B.1.31, including
27 Aging Management Program Evaluation Report, LRPD-02, Revision 1, Section 4.1, sThermal
28 Aging and Neutron Irradiation Embrittlement of Cast Austenitic Stainless Steel (CASS)
29 Programn which provides an assessment of the AMP elements' consistency with GALL AMP
30 X.M13. Specifically, the project team reviewed the programelements (see Section 3.0.2.1 of
31 this audit and review report) contained in PNPS AMP B.1.31 and associated bases documents
32 to determineconsistency with GALL AMP X.M13.
33
34 The project team reviewed those portions of the applicant's Thermal Aging and Neutron
35 Irradiation Embrittlement of CASS Programfor which the applicant claims consistency with
36 GALL AMP X.M13 and found that they are consistent with this GALL ReportAMP. On the basis
37 of its review, the project team concluded that the applicant's Thermal Aging and Neutron
38 Irradiation Embrittlement of CASS Program provided reasonable assurance that the integrity of
39 CASS components will be maintained during period of extended operation. The project team
40 found the applicant's Thermal Aging and Neutron Irradiation Embrittlement of CASS Program
41 acceptable because it conforms to the recommended GALL AMP X.M13, "ThermalAging and
42 Neutron Irradiation Embrittlement of Cast Austenitic Stainless Steel (CASS)."
43
44 3.0.3.1.12.3 Exwptions to the GALL Reprt
45
46 None
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1 3.0.3.1.12.4 Enbanment
2
3 None
4
5 3.0.3.1.12.5 Operating Frperienoe
6
7 The applicant stated, in the PNPSLRA, that the Thermal Aging and Neutron Irradiation
8 Embrittlement of CASS Program is a new programfor which there is no operating experience.
9

10 The project team also reviewed the operating experience provided in the basis document and
11 interviewed the appricanrs technical staff to confirm that no industry operating experience with
12 thermal aging and neutron irradiation embrittlement of CASS has emerged.
13
14 The project team recognized that the corrective action program, which captures internal and
15 external plant operating experience issues, will ensure that operating experience is reviewed and
16 incorporated in the future to provide objective evidence to support the conclusion that the effects
17 of aging are adequately managed.
18
19 On the basis of its review of the above industry and plant-specific operating experience and
20 discussions with the applicants technical staff, the project team concluded that the applicant's
21 Thermal Aging and Neutr Irrktdiati rrEmnbrittlement of C9$SSProgranwill adequately manage
22 the aging effects that are|entifiecU the P1PS L.•for vhich this AJP is credited.

24 3.0.3.1.12.6 LJSFtSpe~
25
26 The applicant provided its UFSAR Supplement for the Thermal Aging and Neutron Irradiation
27 Embrittlement of CASS Programin PNPS LRA, Appendix A, Section A.2.1.35, which states that
28 the purpose of the Thermal Aging and Neutron Irradiation Embrittlement of CASS Program is to
29 assure that reduction of fracture toughness due to thermal aging and reduction of fracture
30 toughness due to radiation embrittlement wigr not result in loss of intended function during the
31 period of extended operation. This program evaluates CASS components in the reactor vessel
32 internals and requires non-destructive examinations, as appropriate.
33
34 The project team also reviewed the applicant's license renewal commitment list in Appendix A of
35 the PNPS LRA and confirmed that this program is identified as a new program that wil be
36 implemented prior to the period of extended operation as item 29 of the commitments.
37
38 The project team reviewed the UFSAR Supplement for PNPS AMP B.1.31, found that it was
39 consistent with the GALL Report, and determined that it provided an adequate summary
40 description of the program, as identified in the SRP-LR FSAR Supplement table and as required
41 by 10 CFR 54.21(d).
42
43 3.0.3.1.12.7 Corw~tlion
44
45 On the basis of its audit and review of the applicant's program, the project team found that those
46 portions of the program for which the appricant claims consistency with the GALL Report are
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1 consistent with the GALL Report. The project team found that the applicant has demonstrated
2 that the effects of aging will be adequately managed so that the intended functions will be
3 maintained during the period of extended operation, as required by 10 CFR 54.21(a)(3).
4
5 On the basis of its review of the UFSAR Supplement for this program, the project team found
6 that it provided an adequate summary description of the program, as required by
7 10 CFR 54.21(d).
8
9 3.0.3.1.13 WATERCHEHMISTRYCONTROL- BWR PROGRAM (PNPSAMP B-1 322)

10
11 In PNPS LRA, Appendix B, Section B.1.32.2, the applicant stated that PNPS AMP B.1.32.2,
12 "Water Chemistry Control - BWR Program," is an existing plant program that is consistent with
13 GALL AMP XI.M2, "WaterChemistry."
14
15 3.0.3.1.13.1 Program Descrp•ti•
16
17 The applicant stated, in the PNPS LRA, that this programwill manage aging effects caused by
18 corrosion and cracking mechanisms. The program relies on monitoring and control of water
19 chemistry based on EPRI Report 1008192 (BWRVIP-130). BWRVIP-130has three sets of
20 guidelines: one for primary water, one for condensate and feedwater, and one for control rod
21 drive (CRD) mechanism c!oin Wat R. E I guidelines i BWRViP-,!30also include
22 recommendations for conollinn ar che tryA•le t , conderte storage tanks,

24chýý AriW1n4tmz't taeter chmstoryg tons
23 demineraized water stor e tan , vpent fuel Pol.

25 The Water Chemistry Co I Progr motimis I1e primary ater chemistry to
26 minimize the potential for loss of material and cracking. This is accomplished by limiting the
27 levels of contaminants in the RCS that could cause loss of material and cracking. Additionally,
28 PNPS has instituted hydrogen water chemistry (HWC) to limit the potential for intergranular
29 stress corrosion cracking (IGSCC) through the reduction of dissolved oxygen in the treated
30 water.
31
32 3.0.3.1.13.2 Consistency withthe GALL Repor
33
34 In PNPS LRA, the applicant stated that PNPS AMP B.1.32.2 is consistent with GALL AMP XI.M2.
35
36 The project team interviewed the applicant's technical staff and reviewed, in whole or in part, the
37 documents listed in Attachment 5 of this audit and review reportfor PNPS AMP B.1.32.2,
38 including Aging Management Program Evaluation Report, LRPD-02, Revision 1, Section 4.23.2,
39 'Water Chemistry Control- BWR Program,"which provides an assessment of the AMP
40 elements' consistency with GALL AMP XI.M2. Specifically, the project team reviewed the
41 programelements (see Section 3.0.2.1 of this audit and review report) contained in PNPS AMP
42 B.1.32.2 and associated bases documents to determineconsistency with GALL AMP XI.M2.
43
44 The project team also reviewed Operating Experience Review Report, LRPD-05, Revision 0,
45 Section 4.1.28, "WaterChemistry Control - BWR Program;" PNPS Procedure No. 7.8. 1, Rev.
46 40, Chemistry Sample and Analysis ProgramProcedure; and PNPS Procedure No. 7.8.7, Rev.
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1 1, Recording and Trending of Chemistry Data Procedure.
2
3 In the LRA, the applicant stated that the program relies on monitoring and control of water
4 chemistry based on EPRI Report 1008192 (BWRVIP-130). BWRVIP-130 supersedes previous
5 revisions of the BWR Water Chemistry Guidelines including BWRVIP-29 (TR-103515). The
6 project team reviewed EPRI TR-1008192,which is based on updated industry experience with
7 increased emphasis on fuel performanceconcerns while retaining chemistry parameters, action
8 levels, and associated measurement frequencies essentially unchanged. The staff has
9 previously performed a technical review of EPRI TR-1008192(BWRVIP-130)and accepted it as

10 documented in the Monticello Nuclear Plant SER. Based on the project team review of the
11 document and the staff's acceptance on the Monticello Plant, the project team found the use of
12 BWRVIP-130 to be acceptable.
13
14 During the audit and review, the project team noted that GALL AMP XI.M2, element 3,
15 Parameters Monitored/Inspected, lists monitoring of chlorides, sulfates, dissolved oxygen, and
16 hydrogen peroxide. However, LRPD-02, Section 4.23.2.B.3.b, which performs a comparison of
17 GALL element 3 with the PNPS AMP, does not mention monitoring of hydrogen peroxide and
18 concludes thatthe PNPS AMP is consistent with the element. The project team asked the
19 applicant to clarify how, if hydrogen peroxide is not monitored, PNPS is consistent with this
20 element. In its response, the applicant stated that reactor water hydrogen peroxide
21 measurements are not prpctical eve tho they'wOUl Ie-beneficial in-determining the total
22 oxidizing species affectin !Stre-'C4ri Cract (SQC). The r its obtained through
23 liquid sampling are inmac'ate dr t decr. n~ofIjdrbodn perxie in the sample lines.
24 No practical method exist 'for a to ob 'iirect toyd~ogen perode measurements. In
S25 accordance with BWRVP-IFO ~-lreacbr wattrLectrochiericaI Corrosfn Potential (ECP) and
26 dissolved oxygen'measurementsare used at PNPS to determinewhether oxidizing species
27 including I-O2 have been reduced sufficiently to minimize IGSCC.
28
29 Measurement of ECP and dissolved oxygen, as recommended by BWRVIP-1 30, is used to
30 ensure that oxidizing species including I-IHOŽ have been reduced, which in turn minimizes
31 IGSCC. On this basis, the project team found the applicant response acceptable.
32
33 GALL chapter XI.M2 recommends that for"susceptible locations", a one-time inspection
34 verification program may be appropriate. The project team asked the appricant if it intended to
35 implement a one-time inspection programfor this water chemistry control program. If so, the
36 applicant was asked why this is not included in the UFSAR Supplement Appendix A for this
37 program. In its response, the applicant stated yes, the one-time inspection program described
38 in LRA Section B.1.23 includes inspections to verify the effectiveness of the water chemistry
39 control aging management programs by confirming that unacceptable cracking, loss of material,
40 and fouling is not occurring. The discussions in LRA Section 3, Table 1 provide the link between
41 the One-Time Inspection and Water Chemistry Control Programfor susceptible components.
42 However, for clarity, LRA Appendix A descriptions for the Water Chemistry Control - BWR
43 Program will be amended to provide a Ink to the One-Time Inspection Program activities to
44 confirm the effectiveness of these programs. This requires an amendmentto the LRA.
45 (Open Item). Based on changes to the Appendix A write-up, the applicant response was found
46 acceptable.
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1 The project team reviewed those portions of the applicant's Water Chemistry - BWR Program
2 for which the applicant claims consistency with GALL AMP XI.M2 and found that they are
3 consistent with this GALL Report AMP. On the basis of its review, the project team concluded
4 that the applicant's Water Chemistry- BWR Program provided reasonable assurance that
5 effects of aging will be managed so that components crediting this program can performtheir
6 intended function consistent with the current licensing basis during the period of extended
7 operation. The project team found the applicants Water Chemistry - BWR Program acceptable
8 because it conformsto the recommended GALL AMP XI.M2, "WaterChemistry."
9

10 3.0.3.1.13.3 Exneptiors to the GALL Report

11
12 None.
13
14 3.0.3.1.13.4 Eabaame
15
16 None.
17
18 3,0.3.1.13.5 mai E r

19
20 The applicant stated, in the PNPS LRA, that during the period from 1998 through 2004, several
21 condition reports were ini"ted due tradvrse reds in parameters monitored by the Water
22 Chemistry Control- BW IProgr. o ns wretaken ,hin the Corrective Action

23 Program to preclude reaing urcptabti vI es.,r thý dmetels. Continuous
24 confirmation of water quay •o ctive ri tareaching cntrol limits provide
25 evidence that the prograrh &effectivW in maid ing aglhge ects for Applicable components.
26
27 During the period from 1998 through 2004, several condition reports were initiated due to
28 parameters monitored by the Water Chemistry Control - BWR Program outside of
29 administrative limits, but still within EPRI acceptance criteria. Corrective actions weretaken
30 within the Corrective Action Programto preclude violating EPRI acceptance criteria. Continuous
31 confirmation of water quarky and corrective action prior to reaching control limits provide
32 evidence that the program is effective in managing aging effects for applicable components.
33
34 During the period from 1998 through 2004, the following two incidents were found in which
35 parameters monitored by the Water Chemistry Control - BWR Program were outside of EPRI
36 acceptance criteria.
37
38 Following a downpoweron March 29, 2002, dissolved oxygen measurementfrom the B
39 high-pressure feedwater (HPFW) train was -28 ppb, below the minimum required
40 reading of 30 ppb (EPRI action level 1). Dissolved oxygen measured from the A HPFW
41 train and condensate demineralizer effluent (CDE) were acceptable (- 70 to 80 ppb).
42 Root cause was B HPFWsample Ine contamination, not actual low oxygen in the
43 feedwater. The BHPFW sample line was replaced.
44
45 * On October 28,2002, HPFW and CDE dissolved oxygen levels spiked to 400 to 500 ppb
46 for about 15 minutes before returning to normal. EPRI action level 1 for HPFW dissolved
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oxygen is 200 ppb. Root cause was determined to be inadequate filling of the D
demineralizer prior to its return to service. The procedure states, "It is EXTREMELY
important that all air is vented from a condensate demineralizer before it is placed in
service to prevent air injection into the Feedwater System.' Procedural steps were
emphasized that will insure proper venting and mitigate elevated oxygen levels in the
feedwatersystem.

Continuous confirmation of water quality and timely corrective action provide evidence that the
program is effective in managing aging effects for applicable components.

QA audits in 2000 and 2002 revealed no issues or findings that could impact effectiveness of the
program.

A OA audit in 2004 revealed that reactor coolant sodium and lithium analyses were not being
performed weekly during the first half of 2004. Corrective action was taken to replace the
analysis instrument and ensure required analyses are performed. Confirmation of water quality
and timely corrective actions provide evidence that the program is effective in managing aging
effects for applicable components.

A corporate assessment in 2003 identified areas for improvement in administrative controls, but
revealed no issues or fi -that cldipact elfectiven essof the rogram.

The project team also rewed rat)g eper~ne •rdVd irhe PNPS LRA and
interviewed the applicant' t cal t taff tco11fir-iftlPt Il'e plant- s a operating experience
did not reveal any degra aon not b undb•flndustr$ e perience,. he project team reviewed
Operating Experience Review Report, LRPD-05, Revision 0, Section4.1.28, "Water Chemistry
Control - BWR Program." Several Instances where the limit levels .were exceeded are identified,
with appropriate actions taken. The program is effective in managing aging effects. The project
team also reviewed CR-PNP-2002-0975t, which was generated because feedwateroxygen
was below EPRI Action I guidelines. The project team reviewed the CR and determined that
appropriaie root cause analysis as required by this program was performed and the necessary
corrective actions were completed.

On the basis of its review of the above industry and plant-specific operating experience and
discussions with the applicants technical staff, the project team concluded that the applicant's
Water Chemistry Control - BWR Program will adequately manage the aging effects that are
identified in the PNPS LRA for which this AMP is credited.

3.0.3.1.13.6 UFSAR Supplement

The applicant provided its UFSAR Supplement for the Water Chemistry Control- BWR
Programin PNPS LRA, Appendix A, Section A.2.1.37, which states that the purpose of the
Water Chemistry Control - BWR Program is to manage aging effects caused by corrosion and
cracking mechanisms. The program relies on monitoring and control of water chemistry based
on EPRI Report 1008192 (BWRVIP- 130). BWRVIP- 130 has three sets of guidelines: one for
primary water, one for condensate and feedwater, and one for control rod drive (CRD)
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1 mechanism cooling water. EPRI guidelines in BWRVIP-130 also include recommendationsfor
2 controlling water chemistry in the torus, condensate storage tank, demineralized water storage
3 tanks, and spent fuel pool.
4
5 The Water Chemistry Control- BWR Program optimizes the primary water chemistry to
6 minimize the potential for loss of material and cracking. This is accomplished by limiting the
7 levels of contaminants in the RCS that could cause loss of material and cracking. Additionally,
8 PNPS has instituted hydrogen water chemistry (HWC)to limit the potential for IGSCC through
9 the reduction of dissolved oxygen in the treated water.

10
11 As stated above in Section 3.0.3.1.13.2, the UFSAR Supplement will be amended to provide a
12 link to the One-Time Inspection Programactivities to confirm the effectiveness of this water
13 chemistry control program. (Open Item)
14
15 The project team reviewed the UFSAR Supplementfor PNPS AMP B.1.32.2, found that it was
16 consistent with the GALL Report, and determined that it provided an adequate summary
17 description of the program as identified in the SRP-LR FSAR Supplement table and as required
18 by 10 CFR 54.21(d).
19
20 3.0.3.1.13.7 Cnclusion
21 .-

22 On the basis of its audit ;d re the pi t• proi am, the poe team found that those
23 portions of the program f whi th 6' cant .irn cor siftercy wih the GALL Report are
24 consistent with the GALL epo T proc Mu uthat the aj• Hcant has demonstrated
25 that the effects of aging I be adeqately faged s't at the intended functions will be
26 maintained during the period of extended operation, as required by 10 CFR 54.21 (a)(3).
27
28 On the basis of its review of the UFSAR Supplement for this program,the project team found
29 that it provided an adequate summary description of the program, as required by
30 10CFR54.21(d).
31
32 3.0.3.2 PNPS AMPs That Are Conslstentw Ith the GALL Report with Exceptlonsandlor
33 Enhancements
34
35 3.0.3.2.1 RUREDPIPINGANDTANKSINRPECTIONPROGRAM(PNPSAMP(B 1 2)
36
37 In PNPS LRA, Appendix B, Section B.11.2, the applicant stated that PNPS AMP B.1.2, "Buried
38 Piping and Tanks Inspection Program," is a new plant programthat is consistent with GALL AMP
39 XI.M34, "Buried Piping and Tanks Inspection," with an exception.
40
41 3.0.3.2.1.1 Prgram Desrtim
42
43 The applicant stated, in the PNPS LRA, that this program includes (a) preventive measures to
44 mitigate corrosion and (b) inspections to manage the effects of corrosion on the pressure-
45 retaining capability of buried carbon steel, stainless steel, and titanium components. Preventive
46 measures are in accordance with standard industry practice for maintaining external coatings
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1 and wrappings. Buried components are inspected when excavated during maintenance.
2
3 A focused inspection will be performed within the last 10 years and within the first 10 years of the
4 period of extended operation unless an opportunistic inspection (or an inspection via a method
5 that allows assessment of pipe condition without excavation) occurs within this 1 0-year period.
6
7 3.0.3.2.1.2 Consistency with the GALL Report
8
9 In the PN PS LRA, the applicant stated that PNPS AMP B.1.2 is consistent with GALL AMP

10 XI.M34 with an exception.
11
12 The project team interviewed the applicant's technical staff and reviewed, in whole or in part, the
13 documents listed in Attachment 5 of this audit and review reportfor PNPS AMP B.1.2, including
14 AMPER, 3.1, "Buried Piping and Tanks Inspection Program,"which provides an assessment of
15 the AMP elements' consistency with GALL AMP XI.M34. Specifically, the project team reviewed
16 the programelements (see Section 3.0.2.1 of this audit and review report)contained in PNPS
17 AMP B.1.2 and associated bases documents to determine consistency with GALL AMP XI.M34.
18
19 The project team reviewed those portions of the ASME Section XI Inservice Inspection,
20 Subsections IWB, IWC, and IWD programfor which the applicant claims consistency with GALL
21 AMP XI.M34 and found tl't they ar nent wjth the -ReportAMP. Furthermore,the
22 project team concludes tht the .pll nt's M lS ctio Xl Inserc ''Inspection, Subsections
23 IWB, IWC, and IWD programpr-d na alsur ieat thd program is acceptable.
24 The project team found tt ap:)l~nts ASa imo IFI ervice I ion, Subsections IWB,
25 IWC, and IWD program abceptable 'it nforn st the recomnended GALL AMP
26 XI.M34, "Buried Piping and Tanks Inspection," with the exception as described below.
27
28 3.0.3.2.1.3 Exceptions to the GALL Report
29
30 The appricant stated, in the PNPS LRA, that the exception to the GALL Report program elements
31 is as follows:
32
33 Excnion
34
35 Element: 4: Detection of Aging Effects
36 Exception: For cases of excavation solely for the purpose of inspection - methods such
37 as "phased array ultrasonic thickness (UT)"will be used to determine wall
38 thickness.
39
40 The GALL Report identified the following recommendation for the "Detection of Aging Effects"
41 programn element associated with the exception taken:
42
43 Inspections performedto confirm that coating and wrapping are intact are an effective
44 method to ensure that corrosion of external surfaces has not occurred and the intended
45 function is maintained. Buried piping and tanks are opportunistically inspected whenever
46 they are excavated during maintenance. When opportunistic, the inspections are performed
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1 in areas with the highest ikelihood of corrosion problems, and in areas with a history of
2 corrosion problems, within the areas made accessible to support the maintenance activity.
3
4 The applicant stated, in the PNPS LRA, that for cases of excavation solely for the purpose of
5 inspection, methods such as "phased array UT" will be used to determine wall thickness. This
6 is considered preferableby PNPS since excavation could result in damage to coatings or
7 wrappings.
8
9 The proposed exception eriminates the possibility of inadvertent damage during inspection, while

10 still being able to assess the target component. On this basis, the project team found this
11 exception acceptable.
12
13 3.0.3.2.1.4 f~erating Eperience
14
15 The applicant stated, in the PNPS LRA, that the Buried Piping and Tanks Inspection Programat
16 PNPS is a new programfor which there is no operating experience.
17
18 No operating experience currently exists. Additional Information will be requested during
19 the AMR audit.
20
21 The project team review the pper eeriene proed Ithe PNPS LRA and interviewed
22 the apprlcant's technical ff to n th tha•the t-p ificoperatiiig experience did not
23 reveal any degradation nt bourebinust ex•erie
24 

i d
25 On the basis of its revie theecific prating experience and
26 discussions with the applicant's technical staff, the project team concluded that the applicant's
27 Buried Piping and Tanks Inspection Program will adequately manage the aging effects that are
28 identified in the PNPS LRA for which this'AMP is credited.
29
30 3.0.3.2.1.5 UFSARSupplem• n
31
32 The applicant provided its UFSAR Supplement for the Buried Piping and Tanks Inspection
33 Program in PNPS LRA, AppendixA, Section A.2.1.2, which states that the Buried Piping and
34 Tanks Inspection Program includes (a) preventive measures to mitigate corrosion and (b)
35 inspections to manage the effects of corrosion on the pressure-retainhg capability of buried
36 carbon steel, stainless steel, and titanium components. Preventive measures are in
37 accordance with standard industry practice for maintaining external coatings and wrappings.
38 Buried components are inspected when excavated during maintenance. If trending within the
39 corrective action program identifies susceptible locations, the areas with a history of corrosion
40 problems are evaluated for the need for additional inspection, alternate coating, or replacement.
41
42 A focused inspection will be performed within the first 10 years of the period of extended
43 operation, unless an opportunistic inspection (or an inspection via a method that allows
44 assessment of pipe condition without excavation) occurs within this 1 0-year period.
45
46 The project team reviewed the UFSAR Supplement for PNPS AMP B.1.2, found that it was
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1 consistent with the GALL Report, and determined that it provides an adequate summary
2 description of the program, as identified in the SRP-LR FSAR Supplement table and as required
3 by 10 CFR 54.21(d).
4
5 3.0.3.2.1.6 Concusio
6
7 On the basis of its review and audit of the appricant's program,the project team found that those
8 programelements for which the applicant claims consistency with the GALL Report, are
9 consistent with the GALL Report. In addition, the project team has reviewed the exception and

10 the associated justifications and determined that the AMP, with the exception, is adequate to
11 manage the aging effects for which it is credited. The project team found that the applicant has
12 demonstrated that the effects of aging will be adequately managed so that the intended functions
13 will be maintained for the period of extended operation, as required by
14 10 CFR 54.21 (a)(3). The project team also reviewed the VFSAR Supplement for this AMP and
15 found that it provides an adequate summary description of the program,as required by
16 10CFR54.21(d).
17
18 3.0.3.2.2 1WR CONTROLROODRIVER 'TURNLINE NOZ77LPROGRAM(PNPSAMP
19 B.1.3)
20
21 In PNPSLRA, Appendix r,-Section -.3,e applicant st",,dtha"lPSAMP B.1.3, BWR
22 Control Rod Drive Returr ine Flp Prog~am, n e xting plant Orogramthat is consistent
23 with GALL AMP XI.M6, R tr RodR rive etnrnLi e-62zle, pith exceptions.

25 3.0.3.2.2.1 ..ram De
26
27 The applicant stated, in the PNPS LRA, that this programis comparable to.the program
28 described in NUREG-1801,Section XI.M6, BWR Control Rod Drive Return Line Nozzle.
29
30 Under this program, PNPS has cut and capped the CRD return line nozzle to mitigate cracking,
31 and continues Inservice Inspection (ISI) examinations to monitor the effects of crack initiation
32 and growth on the intended function of the control rod drive returnline nozzle and cap.
33
34 In 2003, a structural weld overlay was installed over a crack in the CRD return line nozzle-to-cap
35 weld. The Inconel 52 weld metal used in the overlay is highly resistant to stress corrosion
36 cracking.
37
38 3.0.3.2.2.2 Consistency with the GALL Report
39
40 In the PNPS LRA, the applicant stated that PNPS AMP B.1.3 is consistent with GALL AMP
41 XI.M6, with exceptions.
42
43 The project team interviewed the appricants technical staff and reviewed, in whole or in part, the
44 documents listed in Attachment 5 of this audit and review reportfor PNPS AMP B.1.3, including
45 Aging Management Program Evaluation Report, LRPD-02,Revision 1, Section 4.2, 'BWR
46 Control Rod Return Line Nozzle,* which provides an assessment of the AMP elements!
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1 consistency with GALL AMP AMP XI.M6. Specifically, the project team reviewed the program
2 elements (see Section 3.0.2.1 of this audit and review report)contained in PNPS AMP B.1.3 and
3 associated bases documentsto determine consistency with GALL AMP XI.M6.
4
5 The project team also reviewed the documents listed in Appendix 5.
6
7 The project team reviewed those portions of the BWR Control Rod Drive Return Line Nozzle
8 Programfor which the applicant claims consistency with GALL AMP XI.M6 and found that they
9 are consistent with the GALL Report AMP. Furthermore,the project team concludes that the

10 applicant's BWR Control Rod Drive Return Line Nozzle Program provides reasonable
11 assurance that effects of aging will be managed so that components crediting this program can
12 perform their intended function consistent with the current ricensing basis during the period of
13 extended operation. The project team found the applicant's BWR Control Rod Drive Return Line
14 Nozzle Programacceptable because it conforms to the recommendedGALL AMP XI.M6, "BWR
15 Control Rod Drive Return Line Nozzle," with the exceptions as described below.
16
17 3.0.32.2.3 Expe.tions to the GALL Report
18
19 The applicant stated, in the PNPS LRA, that the exceptions to the GALL Report program
20 elements are as follows:
21 '%

23 Element: 3: Par eter M nfotr I n'ct
24 Exception: The Ap!icar e minest, -Ofthe ume next to the N10 nozzle rather
25 than &tth-e ve l w i ess.
26
27 The GALL Report identified the following recommendation for the "Parameters
28 Monitored/Inspected' programelement associated with the exception taken:
29
30 The aging management program (AMP) monitors the effects of cracking on the intended
31 function of the CRDRLnozzles by detecting and sizing -cracks by ISI in accordance with
32 Table IWB 2500-1 and NUREG-0619.
33
34 The applicant stated, in the PNPS LRA, that the reduced examination volume for the CRD
35 Return Line Nozzle to Vessel Weld is described in the LRA Appendix B.1.3. This reduction of
36 the inspection volume for the adjacent base metal is now in accordance with ASME Code Case
37 N-613-1,which has been approved for use by the NRC in Regulatory Guide 1.147 Rev. 14,
38 "lnservice Inspection Code Case Acceptability, ASME Section Xl, Division I.'
39
40 This LRA information will be updated to reflect the current status of this Code Case approval. It
41 is acceptable to use NRC Approved code cases that are included in Regulatory Guide 1.147.
42 On this basis, the project team found this exception acceptable.
43
44 Fxoepi2
45
46 Elements: 4: Detection of Aging Effects

64



James Davis - Draft Audit Report 6-30-06.pdf Page 68

Pilgrim Nuclear Power Station Audit and Review Report

1 5: Monitoring and Trending
2 Exception: The Applicant does not follow the extent and schedule of inspections.
3
4 The GALL Report identified the following recommendations for the "Detection of Aging Effects"
5 and "Monitoring and Trending" program elements associated with the exception taken:
6
7 Detection of Aging Effects: The extent and schedule of inspection, as delineated in
8 NUREG-0619, assures detection of cracks before the loss of intended function of the
9 CRDRLnozzles. Inspection recommendations include liquid penetranttesting (PT)of

10 CRDRL nozzle blend radius and bore regionsand the reactor vessel wall area beneath the
11 nozzle, return-flow-capacity demonstration, CRD-system-perfcrmance testing, and
12 ultrasonic inspection of welded connections in the rerouted line. The inspection is to include
13 base metal to a distance of one-pipe-waU thickness or 0.5 in., whichever is greater, on both
14 sides of the weld.
15
16 Monltoring and Trending: The inspection schedule of NUREG-0619provides timely
17 detection of cracks.
18
19 The applicant stated, in the PNPS LRA, that the CRDReturn Line Nozzle N-10 weld overlay
20 repair will continue to be inspected under the PNPS Inservice Inspection Program as a Category
21 E weld in acoordance witB WRVIP-r.-A'TechnW BasijforfRevIsions to Generic Letter 88-01
22 Inspection Schedules" during PEp. Check to see if this is an approved VIP. The project team
23 finds that this is an accep l~e e I ioin-ohe el!Jnenksblcuse is BWRVIP has been
24 review and accepted by tIestaff othistsis, the iojLdct team fouti this exception
25 acceptable.
26
27 3.0.3.2.2.4 Enhancmnt
28
29 None.
30
31 3.0.3.2.2.5 pPkratinng Fxperiprce
32
33 The applicant stated, in the PNPS LRA, that on October 1, 2003, a reactor coolant pressure
34 boundary leak from the N1 0 nozzle-to-cap weld area was identified during a planned visual
35 inspection of the drywell. Through-wallleakage from the N10 nozzle-to-cap butt weld was
36 caused by an incipient crack or crevice condition remaining in the weld after repair welding
37 perform-ed as part of the nozzle-to-cap fabrication welding in 1977. Subsequent crack
38 propagation continued through-wall by an interdendritic stress corrosion cracking mechanism
39 due to high residual weld stresses in the alloy 82/182 weld metal as a result of the repair. A
40 structural weld overlay was installed with alloy 52 weld metal, which is highly resistant to stress
41 corrosion cracking. The weld overlay process also imparts a compressive residual stress due
42 to the welding process, which prevents further crack growth.
43
44 The N10 nozzle-to-cap weld received all code-requiredpreservice NDE examinations and was
45 pressure tested prior to returning to service. Ultrasonic examinations have the capability to
46 detect incipient cracking including hard-to-detect flaws related to stress corrosion cracking
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1 mechanisms and flaws that occur entirely within the weld metal. Thus, the examinations would
2 have detected weld cracking. Since the weld overlay is highly resistant to cracking, and will
3 continue to be examined as required, the BWR CRD Return Une Nozzle Program remains
4 effective for managing the effect of cracking on the intended function of the CRD return line
5 nozzle.
6
7 The CRD Return Line Weld overlay was designed and installed in accordance with ASME
8 Section XI Code Case N-504-2,"Alternate Rules for Repair of Class 1, 2 and 3 Austenitic
9 Stainless Steel Piping," and Code Case N-638,'Similar and Dissimilar Metal Welding Using

10 Ambient Temperature Machine GTAW Temper Bead Technique," and associated Relief
11 Request PRR-36and PRR-38. Both code cases were approved for use in NRC Regulatory
12 Guide 1.147, Revision 13. ASME Section Xl Code Case N-504-2allows a repair to be preformed
13 by either removing the flaw or reducing it to an acceptable size. The weld overlay approach, by
14 design, reduces the flaw to an acceptable size. The weld overlay assumes a flaw size through
15 wail for 360 degrees around the component. The weld overlay is designed to structurally replace
16 the cross-section of the underlying component such that no structural credit is taken for the
17 remaining ligaments of the component.
18
19 Code Case N-504-2 is the basis for the design and implementation of the structural weld overlay
20 repair method. Code Case N-638 is used for the application of the temper bead technique for
21 repair welding of dissimi -metals uqingihe.(GA proce ssCole Case N-638 provides the
22 applicable procedure qua ficatikh r uire 'ntsf ýreldi with nicl4.l based alloys on a ferritic
23 base metal, which in this a id-WGR•ing bdth a -W&3 low lloy carbon steel nozzle24, and a P-No. 43 n -h y c
25
26 It was necessary to take exceptions to the specific alloys described in the Code Case N-504-2
27 overlay repair method, which is based on the use of austenitic stainless steel alloys only. These
28 specific exceptions are described in the Pilgrim Relief Request PRR-36.
29 Additionally, relief was requested, via Pilgrim Relief Request PRR-38, to use an alternative
30 programfor implementation of ASME XI Appendix VIII, Supplement 11 for ultrasonic
31 examinations. The alternative programwas implemented through the Performance
32 Demonstration Initiative (PDI) program.
33
34 The CRD Return Line Nozzle N- 10 weld overlay repair will continue to be inspected under the
35 PNPS Inservice Inspection Programas a Category E weld in accordance with BWRVIP-75-A
36 "Technical Basis for Revisions to Generic Letter 88-01 Inspection Schedules" during PEO.
37
38 PNPS commits (Commitment#30) to performa code repair of the CRD return nozzle to cap
39 weld as needed if the installed overlay weld repair is not approved via accepted code cases,
40 revised codes, or subsequent approval of relief requests.
41
42 The N-10 nozzle weld overlaywas inspected to the maximum extent physically possible based
43 on the geometric limitations of the nozzle and examination equipment used. The examination
44 volume is based on the component wall.
45
46 The project team reviewed the operating experience provided in the PNPS LRA and interviewed
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1 the applicant's technical staff to confirm that the plant-specific operating experience did not
2 reveal any degradation not bounded by industry experience.
3
4 On the basis of its review of the above industry and plant-specific operating experience and
5 discussions with the applicant's technical staff, the project team concluded that the applicant's
6 BWR CRD Return Line Nozzle Program will adequately manage the aging effects that are
7 identified in the PN PS LRA for which this AMP is credited.
8
9 3.0.3.2.2.6 UESARSupplemen

10
11 The applicant provided its UFSAR Supplement for the BWR Control Rod Drive Return Line
12 Nozzle Programrin PNPS, Appendix A, Section A.2.1.3, which states that the BWR CRD Return
13 Line Nozzle Program cut and capped the CRDreturn line nozzle to mitigate cracking and
14 continues inservice inspection (ISI) examinations to monitor the effects of crack initiation and
15 growth on the intended function of the control rod drive return line nozzle and cap. ISI
16 examinations include ultrasonic inspection of the nozzle-to-vessel weld and ultrasonic inspection
17 of the dissimilar metal weld overlay at the nozzle.
18
19 The project team reviewed the UFSAR Supplement for PNPS AMP B. 1.3, found that it was
20 consistent with the GALL Report, and determined that it provides an adequate summary
21 description of the prograrp;askenti-edinlthe SRP-LR FWRSupplement table and as required

22 by 10CFR 54.21(d).~

24 3.0.3.2.2.7 Conclusio
25
26 On the basis of its review and audit of the applicant's program,the project team found that those
27 programelements for which the applicant claims consistency with the GALL Report, are
28 consistent with the GALL Report. In addition, the project team has reviewed the exceptions and
29 the associated justifications and determined that the AMP, with the exceptions, is adequate to
30 manage the aging effects for which it is credited. The project teamfound that the applicant has
31 demonstrated that the effects of aging will be adequately managed so that the intended functions
32 will be maintained for the period of extended operation, as required by 10 CFR 54.21 (a)(3). The
33 project team also reviewed the UFSAR Supplement for this AMP and found that it provides an
34 adequate summary description of the program, as required by 10 CFR 54.21 (d).
35
36 3.0.3.2.3 1WR24 FEEDWATERNO7Z7I PROGRAM(PNPSAMP B 1 -4)
37
38 In PNPS LRA, Appendix B, Section B.1.4, the applicant stated that PNPS AMP B.1.4,"BWR
39 Feedwater Nozzle Program,*is an existing plant programthat is consistent with GALL
40 AMP XI.M5, "BWR FeedwaterNozzle," with exceptions.
41
42 3.0.3.2.3.1 Program Descrition
43
44 The applicant stated, in the PNPS LRA, that under this program, PNPS has removed feedwater
45 blend radii flaws, removed feedwater nozzle cladding, and installed a triple-sleeve-double-piston
46 sparger to mitigate cracking. This program continues enhanced ISI of the feedwater nozzles in
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1 accordance with the requirementsof ASME Section Xl, Subsection IWB and the
2 recommendation of General Electric (GE) NE-523-A71-0594to monitor the effects of cracking
3 on the intended function of the feedwater nozzles.
4
5 3.0.3.2.3.2 Consistency with the GALL Report
6
7 In the PNPS LRA, the applicant stated that PNPS AMP B.1.4 is consistent with GALL AMP XI.M5,
8 with exceptions.
9

10 The project team interviewed the applicant's technical staff and reviewed, in whole or in part, the
11 documents listed in Attachment 5 of this audit and review reportfor PNPS AMP B.1.4, including
12 Aging Management Program Evaluation Report, LRPD-02, Revision 1, Section B.1.4, BWR
13 Feedwater Nozzle Program,'which provides an assessment of the AMP elements' consistency
14 with GALL AMP XI.M5. Specifically, the project team reviewed the programelements (see
15 Section 3.0.2.1 of this audit and review report) contained in PNPS AMP B.1.4 and associated
16 bases documents to determine consistency with GALL AMP XI.M5. The project team also
17 reviewed the documents listed in Appendix 5.
18
19 The project team reviewed those portions of the BWR Feedwater Nozzle Program for which the
20 applicant claims consistency with GALL AMP XI.M5 and found that they are consistent with the
21 GALL Report AMP. FurtlermQre,th r tea Ic'll ,atthe applicant's BWR
22 Feedwater Nozzle Progrdpm pro e teaso bWe ran that the ffects of aging will be
23 managed so that comporfnts !proa can rfdmthe, intended function
24 consistent with the curre ' Ice•g i ass cur '4 the 'erid of exte ed operation. The project
25 team found the applicant's W F dwate NZZle Pr grm accepta le because it conforms to
26 the recommended GALL AMP XI.M5, "BWR FeedwaterNozzle," with the exceptions as
27 described below.
28
29 3.0.3.2.3.3 Expeotions to the GALL Report
30
31 The applicant stated, in the PNPS LRA, that the exceptions to the GALL Report program
32 elements are as follows:
33
34 Exflod
35
36 Elements: 2: Preventive Actions
37 Exception: A lew-flow controller was not installed and the reactor water cleanup system
38 was not rerouted.
39
40 The GALL Report identified the following recommendations for the 'Preventive Actions" program
41 element associated with the exception taken:
42
43 Mitigation occurs by systems modifications, such as removal of stainless steel cladding and
44 installation of improved spargers. Mitigation is also accomplished by changes to
45 plant-operatng procedures, such as improved feedwater control and rerouting of the reactor
46 water cleanup system, to decrease the magnitude and frequency of temperature
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1 fluctuations.
2
3 The applicant stated, in the PNPS LRA, that in its safety evaluation of BWR feedwater and CRD
4 return line modifications at PNPS, NRC noted that the intent of the requirementsof NUREG-
5 0619 and NEDE-21821-Ahad been satisfied with the PNPS modifications. Since the stainless
6 steel cladding has been removed and the improved spargers have been installed, an adequate
7 of margin of safety against feedwater nozzle crack growth exists. Therefore, NRC concluded
8 that, with continued inspections to monitor for crack initiation and growth, PNPS can operate
9 without rerouting the reactor water dean up and without installing a low-f low controller for the

10 feedwatersystem. Since inspections to monitor for crack initiation and growthwiU continue, this
11 conclusion remains valid for the period of extended operation.
12
13 The project team reviewed the relevant documents and agreed that the previous staff
14 conclusio ns remain valid for the period of extended operation. On this basis, the project team
15 found this exception acceptable.
16
17 Ex•Pion 2
18

19 Element: 3: Parameters Monitored/Inspected
20 Exception: The applicant reduced the examination volume next to the widest part of the
21 feedw z vesel welds fro r f the vessel wall thickness to Y2
22 inch. ; )
24 The GALL Report identi the o n r me tii for the rameters
• " 25 Monitored/Inspected" pr amelem nt asstcidted wit the exception 'taken:
26
27 The aging management program (AMP) monitors the effects of cracking on the intended
28 function of the component by detection and sizing of cracks by ISI in accordance with ASME
29 Section Xl, Subsection IWB and the recommendationof GE NE-523-A71-0594.
30
31 The applicant stated, in the PNPS LRA, that expanding the examination volume into the base
32 metal as required by ASME Section XI, 1998 Edition, 2000 Addenda, Figure IWB-2500-7(b)
33 prolongs the examination time significantly and results in no net increase in safety. The extra
34 volume is base metal which is not prone to inservice cracking and has been extensively
35 examined before the vessel was put into service and during the first, second, and third interval
36 examinations.
37
38 The project staff questioned the regulatory basis for reducing the examination volume. The
39 applicant replied that the reduced volume inspected is in accordance with ASME Code Case
40 -613-1, which has been endorsed by the NRC in Regulatory Guide 1.147, "Inservice Inspection
41 Code Case Acceptability, ASME Section XI, Division 1.V The use of endorsedcode cases is
42 acceptable to the NRC staff. On this basis, the project team found this exception acceptable.
43
44 3.0.3.2.3.4 Enhancment
45
46 None.
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1 3.0.3.2.3.5 Qpersing FErienoe
2
3 The applicant stated, in the PNPS LRA, that in October 1989, it was discovered that feedwater
4 nozzles were not being examined with scans designed for the bore. Procedures were revised
5 and subsequent examinations were performed in accordance with NUREG-0619. Since
6 feedwater nozzle bores have subsequently been examined without recordable indications, and
7 will continue to be examined as required, this programmatic errordid not impact the ability of the
8 BWR Feedwater Nozzle Program to manage the effect of cracldng on the intended function of
9 the feedwater nozzles.

10
11 Ultrasonic testing of the feedwater nozzles during RFO1 4 (April 2003) resulted in no recordable
12 indications. Absence of recordable indications on the feedwaternozzles provides evidence that
13 the program is effective for managing cracidng of the nozzles.
14
15 The project team reviewed the operating experience provided in the PNPS LRA and interviewed
16 the applicants technical staff to confirm that the plant-specific operating experience did not
17 reveal any degradation not bounded by industry experience.
18
19 On the basis of its review of the above industry and plant-specific operating experience and
20 discussions with the applicants technical staff, the project team concluded that the applicant's
21 BWR FeedwaterNozzle I wil -ade uately nage-the-aging effects that are identified in
22 the PNPS LRAfor which isi redit Ira
24 3.0.3.2.3.6 U'ug °"Supp -[ L
25
26 The applicant provided its UFSAR Supplement for the BWR Feedwater Nozzle Program in
27 PNPS LRA, Appendix A, Section A.2.1.4, which states that under the BWR FeedwaterNozzle
28 Program, PNPS has removed feedwaterbliend radii flaws, removed feedwater nozzle cladding,
29 and Installed a triple-sleeve-double-piston sparger to mitigate cracldng. This program continues
30 enharced inservice inspection (ISI) of the feedwater nozzles in accordance with the
31 requirement of ASME Section Xl, Subsection IWB, and the recommendationof GE
32 NE-523-A71-0594 to monitor the effects of cracking on the intended function of the feedwater
33 nozzles.
34
35 The project team reviewed the UFSAR Supplement for PNPS AMP B.1.4, found that it was
36 consistent with the GALL Report, and determined that it provides an adequate summary
37 description of the program, as identified in the SRP-LR FSAR Supplement table and as required
38 by 10 CFR 54.21(d).
39
40 3.0.3.2.3.7 Condhtsion
41
42 On the basis of its review and audit of the applicant's program, the project team found that those
43 program elements for which the applicant claims consistency with the GALL Report, are
44 consistent with the GALL Report. In addition, the project team has reviewed the exceptions and
45 the associated justifications and determined that the AMP, with the exceptions, is adequate to
46 manage the aging effects for which it is credited. The project team found that the applicant has
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1 demonstrated that the effects of aging will be adequately managed so that the intended functions
2 wig be maintained for the period of extended operation, as required by 10 CFR 54.21 (a)(3). The
3 project team also reviewed the UFSAR Supplement for this AMP and found that it provides an
4 adequate summary description of the program, as required by 10 CFR 54.21 (d).
5
6 3.0.3.2.4 RWR PENETRATIONSPROGRAM (PNPSAMP B_15)
7
8 In PNPS LRA, Appendix B, Section B.1.5, the applicant stated that PNPS AMP B.1.5, "BWR
9 Penetrations Program," is an existing plant programthat is consistent with GALL AMP XI.M8,

10 "BWR Penetrations," with exceptions.
11
12 3.0.3.2.4.1 Program Descr.Ijan
13
14 The applicant stated, in the PNPS LRA, that this programincludes (a) inspection and flaw
15 evaluation in conformance with the guidelines of staff-approved boiling water reactor vessel and
16 internals project (BWRVIP) documents BWRVIP-27and BWRVIP-49 and (b) monitoring and
17 control of reactor coolant water chemistry in accordance with the guidelines of BWRVIP-1 30to
18 ensure the long-term integrity of vessel penetrations and nozzles.
19
20 3.0.3.2.4.2 Consistency with the GALL Report
21 apcat-ttt' LPB-Wý1 1 :7 1ý,__:_
22 In the PNPS LRA, the ap atr thit P P B.r .5, "BWR ltenetrations Program," is
23 consistent with GALL AMP, XI.M8 w *x•c tior4 ' I
24 .i 102 1.• :25 The projectteamintervie ed-thea nt Ihnical and reviewed, in whole or in part, the

26 documents listed in Attachment 5 of this audit and review reportfor PNPS AMP B. 1.5, including
27 Aging Management ProgramEvaluation Report, LRPD-02, Revision 1, Section 4.4, BWR
28 Penetrations Program, which provides an assessment of the AMP elements' consistency with
29 GALL AMP XI.M8. Specifically, the project team reviewed the programelements (see Section
30 3.0.2.1 of this audit and review report) contained in PNPS AMP B.1.5 and associated bases
31 documents to determineconsistency with GALL AMP XI.M8.
32
33 The project team also reviewed PNPS Operating Experience Review Report, LRPD-05,
34 Revision 0, Section 4.1.4, BWR Penetrations Program; PNPS-RPT-05-001 ,Revision 0, 'Fourth
35 1 0-Year ISI Program Plan" (ML051920157);BWRVIP-27, SBWR Standby Liquid Control
36 System/Core Plate AP Inspection and Flaw Evaluation Guidelines," April 1997; and BWRVIP-49,
37 "Instrument Penetration Inspection and Flaw Evaluation Guidelines," March 1998.
38
39 The project team reviewed those portions of the BWR Penetrations Programfor which the
40 applicant claims consistency with GALL AMP XI.M8 and found that they are consistent with the
41 GALL Report AMP. Furthermore,the project team concluded that the applicant's BWR
42 Penetrations Program provides reasonable assurance that effects of aging will be managed so
43 that components crediting this programcan performtheir intended function consistent with the
44 current licensing basis during the period of extended operation. The project team found the
45 applicant's BWR Penetrations Programacreptable because it conforms to the recommended
46 GALL AMP XI.M8, "BWR Penetrations," with the exceptions as described below.
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1 3.0.3.2.4.3 Ixceptions to the GALL Report
2
3 The applicant stated, in the PNPS LRA, that the exceptions to the GALL Report program
4 elements are as follows:
5
6 Exptiaai
7
8 Elements: 1: Scope of Program
9 3: Parameters Monitored/Inspected

10 4: Detection of Aging Effects
11 Exception: Surface examinations are not performed on instrument penetration nozzle
12 welds. In accordance with ASME Section XI, Code Case N-578 for elements
13 classi fied as low risk, inspections to monitor the effects of cracking on the
14 intended function of instrument penetration nozzles (N 15NB and N16A/B)
15 include enhanced visual (VT-2 with insulation removed)examinations during
16 system pressure testing. Also, a UT exam of the N16Bsafe end-to reducer
17 weld is performed once every 10 years. However, ASME Section XI, Table
18 IWB-2500-1 and BWRVIP-49 (by reference) also recommend surface
19 examinations.
20
21 The GALL Report identifi -thefollo*n recomm rndatiors forthe.Scope of Program,"
22 "Parameters Monitored/I ect d cti •fAgi Effects" irogramelements
23 associated with the exce nta•nI :J.
24 Il .
25 Scope of Program: e -rorag t is f n managing the efects of cracking due to
26 SCC or IGSCC. The programcontains preventive measures to mitigate SCC or IGSCC,

* 27 inservice inspection (ISI) to monitor the-effects of cracking on the intended function of the
.: 28 oomponents, and repair arid/or replacement as needed to maintain the-ability to perform the

29 intended function.
30
31 The inspection and evaluation guidelines of BWRVIP-49 and BWRVIP-27 contain generic
32 guidelines intended to present appropriate inspection recommendations to assure safety
33 function integrity. The guidelines of BWRVIP-49 provide information on the type of
34 instrument penetration, evaluate their susceptibility and consequences of failure, and define
35 the inspection strategy to assure safe operation. The guidelines of BWRVIP-27 are
36 applicable to plants in which the standby liquid control (SLC) system injects sodium
37 pentaborate into the bottom head region of the vessel (in most plants, as a pipe within a pipe
38 of the core plate AP monitoring system). The BWRVIP-27 guidelines address the region
39 where the AP and SLC nozzle or housing penetrates the vessel bottom head and include the
40 safe ends welded to the nozzle or housing. Guidelines for repair design criteria are provided
41 in BWRVIP-57 for instrumentation penetrations, and BWRVIP-53 for SLC line.
42
43 Parameters Monitoredfinspected: The program monitorsthe effects of SCC/IGSCC on

44 the intended function of the component by detection and sizing of cracks by ISI in
45 accordance with the guidelines of approved BWRVIP-49 or BWRVIP-27and the
46 requirement of the ASME Code, Section Xl, Table IWB 2500-1 (2001 edition including the
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1 2002 and 2003 Addenda). An applicant may use the guidelines of BWRVIP-62 for inspection
2 relief for vessel internal components with hydrogen water chemistry, provided that such relief
3 is submitted under the provisions of 10 CFR 50.55a and approved by the staff.
4
5 Detection of Aging Effects: The evaluation guidelines of BWRVIP-49and BWRVIP-27
6 recommend that the inspection requirementscurrently in ASME Section XI continue to be
7 followed. The extent and schedule of the inspection and test techniques prescribed by the
8 ASME Section XI program are designed to maintain structural integrity and ensure that aging
9 effects will be discovered and repaired before the loss of intended function of the component.

10 Inspection can reveal cracking and leakage of coolant. The nondestructive examination
11 (NDE) techniques appropriate for inspection of BWR vessel internals including the
12 uncertainties inherent in delivering and executing NDEtechniques in a BWR, are included in
13 BWRVIP-03.
14
15 Instrument penetrations and SLC system nozzles or housings are inspected in accordance
16 with the requirementsof ASME Section XI, Subsection IWB. Componentsare examined and
17 tested as specified in Table IWB-2500-1, examination categories B-E for pressure-retainng
18 partial penetration welds in vessel penetrations, B-D for full penetration nozzle-to-vessel
19 welds, B-F for pressure-retaining dissimilar metal nozzle-to-safe end welds, or B-J for
20 similar metal nozzle-to-safe end welds. In addition, these components are part of
21 examination categoryr&-P.for pr esretaini bourdary.-Frtherdetails for examination
22 are described in Chal ernXI1,1 ecti!(l, niervioe Insp ction, Subsections IWB,
23 IWC, and IWD," of th" 'repo r.

25 The applicant Stated,h em ed infored IS RI iP
26 accordance with ASME Section Xi, Code Case N-578. The overall risk to the plant is reduced
27 when RI-ISI is applied because the process concentrates on examining welds that have the
28 greatest risk in terms.of consequences of failure and potential degradation. In addition, RI-ISI
29 examinations are focused on those examination volumes whereflaws are most likely to be
30 located. As such, RI-ISI does a betterjob in capturing risk than existing ASME Section Xl
31 requirements, which are based on design stresses and random selection. Also, PNPS replaced
32 the original IGSCC-susceptible 304 stainless steel safe end extensions for the N 15 and N 16
33 nozzles with more IGSCC-resistantlInconel material
34
35 During the audit and review, the project team asked the applicant to clarify which vessel
36 penetralion nozzles are included in the PNPS BWR Penetrations Programand whether these
37 are the only reactor pressure vessel (RPV) instrument penetrations at PNPS. In response to
38 this request, the apprlant stated that there are five RPV penetration nozzles in the program,
39 instrument penetrations N15NB and N16AIB, and SLC/core plate differential pressure
40 instrument penetration N 14. The applicant also stated that these are the only instrument partial-
41 penetrationweld nozzles at PNPS. The project team reviewed the PNPS piping and
42 instrumentation drawings for nuclear boiler vessel instrumentation together with portions of
43 BWRVIP-27 and BWRVIP-49and, based on that review, the project team confirmed that the five
44 penetrations identified by the applicant are the only PNPS penetrations recommended by the
45 GALL Report to be within the scope of the BWR Penetrations Program.
46
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1 The project team asked the applicant to provide a more detailed discussion and justification of
2 why their BWR Penetrations Program, with the above-descrbed exception, is adequate to
3 manage the aging of the RPV instrument nozzles during the period of extended operation. In
4 response to this request, the applicant stated that for the instrument nozzles the aging effect of

5 cracking is managed by a combination of the BWR Water Chemistry Program and the BWR
6 Penetrations Program. The applicant stated that the combination of mitigation and inspections,
7 with the ASME code exceptions taken, provides adequate aging management for penetrations
8 during the period of extended operation for the following reasons:
9

10 ASME Section XI, Subsection IWB-2500, without exclusions, requires a surface examination
11 of these components. Because the aging effect of interest originates on the inside diameter
12 wall (exposed to treated water >1 40 deg-F),these surface examinations would only detect a
13 flaw after the flaw propagatedthru-wall. The surface examinations would not detect any
14 flaws that are not thru-wall.
15
16 The ISI programincludes inspection of welds of thesame materiallenvironment
17 combinations as the welds within the BWR Penetrations Program. These inspections will
18 provide information on the aging of the subject components. If any indications are found on
19 the similar component inspections (same materiaVenvironment combination), sample
20 expansions will lead to more similar locations and, if appropriate, to the actual components in
21 question. Inspection rePreseqtatre sample -ocati isacceptablelto confirm the aging of
22 the components' mat riaVe o ent jmbit\)n. i2 3 7 772• f rý 1-1 i h i , i n e c e s o f c d

24 PNPS performs an e an. of peneIat ns which' in excess of code
25 requirements. The e hancemeks thatl insulatfo|is remove( from the penetrations so
26 that the penetration and welds are viewed directly and specifically during the hydrostatic leak
27 test, insuring the detection of even very small amounts of leakage from this penetration.
:28 PNPS will continue to follow BWRVIP-27 guidelines during the period of extended operation,
29 including V'r-2examinations in excess of code. requirements for the N 15NB, N16A/B and
30 N14 nozzles. PNPS believes this is the most effective way to monitor the condition of these
31 specific components. Given the code surface exams will only detect through wall failures
32 from the ID, these enhanced VT-2 examinations will find the same thru-wall flaws that the

33 surface exams would find.
34
35 The applicant's responses 1) confirm that all required penetrations are included within the scope
36 of their BWR Penetrations Program, 2) state that aging management of penetrations is provided
37 by the BWR Water Chemistry Program and the BWR Penetrations Program, plus examination
38 of other components with the same materiaVenvironments by the ISI program, and 3) state that
39 PNPS will continue to follow BWRVIP-27 guidelines during the period of extended operation,
40 including examinations in excess of code requirements. The project team determined that the

41 applicant's BWR Penetrations Programincludes the appropriate componentswithin its scope
42 and that for these components the program provides both mitigation of aging effects and
43 examinations to confirm the effectiveness of the mitigation during the period of extended
44 operation. On this basis, the project team found this exception acceptable.
45
46 Exception 2
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1 Element: 3: Parameters Monitored/Inspected
2 Exception: Table IWB-2500-1 from the 1998 edition with 2000 addenda of ASME Section
3 XI is used, while NUREG-1801 specifies the 2001 edition with2002 and2003
4 addenda.
5
6 The GALL Report identified the following recommendation for the 'Parameters
7 Monitored/Inspected" programelement associated with the exception taken:
8
9 The program monitors the effects of SCC/IGSCC on the intended function of the component

10 by detection and sizing of cracks by ISI in accordance with the guidelines of approved
11 BWRVIP-49 or BWRVIP-27and the requirementsof the ASME Code, Section XI, Table IWB
12 2500-1 (2001 edition including the 2002 and 2003 Addenda). An applicant may use the
13 guidelines of BWRVIP-62 for inspection relief for vessel internal components with hydrogen
14 water chemistry, provided that such relief is submitted under the provisions of 10 CFR
15 50.55a and approved by the staff.
16
17 The applicant stated, in the PNPS LRA, that since ASME Section XI through the 2003 Addenda
18 has been accepted by reference in 10 CFR 50.55a paragraph (b) (2) without modification or
19 limitation on use of Table IWB-2500-1 from the 1998 edition with 2000 addenda for BWR
20 components, use of this version is appropriate to assure that components crediting this program
21 can perform their intend function nsistent witlthe rent licensing basis during the period
22 of extended operation. )* .

24 During the audit and re , the ro teo* plicant to mpare the examination
25 recommendationsof BW ViP-49andASM SI &ion X ale IWB- 00-1 with the
26 examinations implemented by their BWR Penetrations Program. In response to this question,
27 the applicant stated that BWRVIP-49 recommendsthat surface examinations be performedper
28 ASME XI, IWB-2500, Category B-F requirements; however, Class 1 CategoryB-F and B-J welds
29 at PNPS are inspected in accordance with the PNPS ISI program. The applicant stated that this
30 program selects welds for examination based on a combined risk ranking that considers the risk
31 of failure and the consequences of such a failure. The applicant stated that this program
32 selected one weld out of the four welds at the N16Aand B nozzle for inspection. The applicant
33 stated that the weld was ultrasonically examined during refueling outage 15 (RFO1 5) in 2005
34 with no indications detected.
35
36 The project team asked the applicant to provide a comparison of the number of Category B-F
37 weld inspections and category B-J weld inspections before and after implementation of risk-
38 informed (RI) selection criteria in their ISI program. In response to this question, the applicant
39 provided the following information:
40
41 Code Category B-F:
42 There are a total of 40 B-F welds in the ISI program. Before RI-ISI implementation, there
43 were 40 weld exams; and after RI-ISI, there are now 11 welds examined.
44
45 Code Category B-J:
46 Thereare a totalof 598 B-J welds in the ISI program. Before RI-ISI implementation, there
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1 were 156 weld exams (25 percent of the total]; and after RI-ISI, there are now 60 welds
2 examined.
3
4 In addition to ISI programwelds, thereare augmented IGSCC BWRVIP-75Aprogramwelds
5 examined. Forthe IGSCC category B thru G welds examined per BWRVIP-75A, there are
6 16 category B-F welds and 18 category B-J welds.
7
8 The project team reviewed the applicant's responses, together with the applicant's fourth 10-
9 year inspection programplan (ML051920157) and confirmed that the applicant's use of ASME

10 Section XI, 1998 edition with 2000 addenda as the basis for their BWR Penetrations Program is
11 consistent with the applicant's fourth ten-year inspection program plan. The project team also
12 determined, based on the applicant's responses, that with implementation of RI selection
13 criteria, the applicant's ISI programcontinues to provide examination of a substantial
14 representative population from all weld examination categories applicable at PNPS.
15
16 During the audit and review, the project team asked the applicant to provide a comparison of the
17 number, type, frequency, and extent of inspections required for instrument penetration nozzles
18 N1 5AIB and N1 6A/B before implementationof RI-ISland afterimplementation of RI-ISI. In
19 response to this request, the appricant provided an appropriate tabulation of N 15NB and N1 6NB
20 penetralon nozzle inspection history. For the N1 5A/B penetration nozzles, the tabulated results
21 indicated that before RI-ISI!-kpleme on the coe-required VT,2 examination was performed
22 every refueling outage a.• that erRl-ISl efple ntatothe enha d VT-2 examination,

23 which is in excess of cod• requrm,!.n bn . erfo !t For t ' N15NB penetration
24 nozzles, both before and fter FSlinple ne tion,d er were no rse examination
25 findings. FortheN16AB netrationo herealtý owelds p nozzle subject to
26 examination. Before RI-ISI implementation, a PT (penetranttesting) surface examination was
27 performed on each weld once during each 10-year ISI inspection interval; in addition, the code-
28 required VT-2 examination of each penetration nozzle was performed every refueling outage.
29 After RI-ISI implementation, an enhanced VT-2 examination of each nozzle penetration is
30 performed at each refueling outage; however, a PT surface examination is performed on only
31 one weld, the N16B-2, once during each 10-year ISI inspection interval. In addition, after RI-ISI
32 implementation, a UT examination of the Ni 6B-2 nozzle safe end to reducer weld is performed
33 once every 10 years. For the N16A/B penetration nozzles, both before and after RI-ISI
34 implementation, there were no adverse examination findings.
35
36 On the basis that PNPS implementation of RI-ISI has not resulted in eliminating code-required
37 examinations for any weld category and that a number of welds of the same material in a similar
38 environment will continue to be inspected, the project team found the applicant's response to be
39 aoceptable. On this basis, the project team found this exception acceptable.
40
41 3.0.3.2.4.4 Enhamcement
42
43 None.
44
45 3.0.3.2.4.5 ipersting Experience
46
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1 The applicant stated, in the PNPS LRA, that in January 2005, three 2Y2" piping butt welds in SLC
2 system piping adjacent to nozzle N14 were found to be unidentified on inspection drawings and
3 not included in ISI weld population totals. Twoof the welds (RPV-N14-T1 and RPV-N14-T2)are
4 shop welds in a vendor supplied tee. The third weld (RPV-1 4-2) is the connection field weld
5 between the tee and the SLC nozzle (N14) safe end extension piece. This weld was included in
6 surface examinations of the N14 nozzle safe end weld and safe end extension piece performed
7 in RFO1 1. Corrective actions included adding the welds to ISI weld population totals and
8 performinga nozzle surface examination of weld RPV-N14-2during RFO15. Since RPV-N14-2
9 has been examined without recordable indications, and will continue to be examined as required,

10 this programmatic error did not impact the ability of the BWR Penetrations Program to manage
11 the effect of cracking on the intended function of the SLC nozzle.
12
13 Inservice examination of the SLC nozzle, (including weld RPV-N14-2as discussed above),
14 during RFO15 (April2005) resulted in no recordable indications. Absence of recordable
15 indications on the SLC nozzle and adjacent welds provides evidence that the program is
16 effective for managing cracking of the nozzle.
17
18 Liquid penetrant examination of instrument penetration nozzle N15A in 1990 resulted in no
19. recordabb indications. Absence of recordable indications on the instrument nozzles provides
20 evidence that the program is effective for managing cracking of the instrument penetration
21 nozzles. r
22
23 Inservice examination of r wmnt s ction s....ru'RFO5 (April2005) resulted in
24 no recordable indications. rAbse e •frecrda 6fe'ndations on the ktrument nozzles
25 provides evidence that th program efeceor maha ing cracking of the nozzles.
26

t 27 During the audit and review, the project team asked the applicant to explain the apparent
28 inconsistency that weld RPV-N14-2was not included in the ISI weld population until RFO15, yet
29 it was included in the surface examinations of the N14 nozzle safe end weld and safe end
30 extension piece during RFO1 1. In response to this request, the applicant provided the following
31 information:
32
33 GE service information letter (SIL) 571 recommends that surface examinations be
34 performed on small bore nozzle safe end extensions fabricated from 304 stainless steel.
35 The SIL recommends that the entire safe end extension piece including the nozzle to safe
36 end weld receive a surface examination. The fabrication of the nozzle and safe end
37 extension assembly includes line boring of the nozzle/safe end extension assembly inner
38 surfaces and machining of the outside surface to a flush condition. The extensive cold
39 working during fabrication can sensitize the austenitic stainless steel extension piece such
40 that IGSCC could occur in the base metal of the safe end extension as well as the weld heat
41 affected zones. This machining also prevents the nozzle to safe end weld transition from
42 being easily detected by an inspector. To ensure that the entire nozzle to safe end extension
43 piece and the nozzle to safe end weld wereexamined in RFO1 1, ISI NDE inspectors were
44 instructed by PNPS to performa surface examination of the entire nozzle and safe end
45 extension piece from the RPV outside wall out to the adjacent tee. As a result of the
46 conservative approach, the RPV-N14-2weld was included by default in the surface
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1 examination boundary.
2
3 On the basis that the applicant's response provides a reasonable explanation of the apparent
4 discrepancy, the project team found the applicant's response acceptable.
5
6 The project team reviewed the operating experience provided in the PNPS LRA and interviewed
7 the applicant's technical staff to confirm that the plant-specific operating experience did not
8 reveal any degradation not bounded by industry experience. In addition, the project team
9 reviewed PNPS operating experience as documented in the PNPS Operating Experience

10 Review Reportfor the BWR Penetrations Programand did not find any evidence of PNPS
11 equipment degradation or failures that are outside the envelope of industry experience.
12
13 On the basis of its review of the above industry and plant-specific operating experience and
14 discussions with the applicant's technical staff, the project team concluded that the applicant's
15 BWR Penetrations Program will adequately manage the aging effects that are identified in the
16 PNPS LRA for which this AMP is credited.
17
18 3.0.3.2.4.6 UFSARSunplemen
19
20 The applicant provided its UFSAR Supplement for the BWR Penetrations Program in PNPS
21 LRA, Appendix A, SectiorA-2.t1.5, whVich-ates ththe WR Peoetratiors Programincludes (a)
22 inspection and flaw evaluition 4co ormaeje hle gl elines of taff-approved boiling water

23 reactor vessel and interns project (•1W•pI)duurent4 BWRVIP-7 and BWRVIP-49and (b)
24 monitoring and control of feactWcoc Jntw them ryb • accordance with the guidelines of
25 BWRVIP-130to ensure tie Ieng-terr integfltyof vessel pbnetrationshnd nozzles.
26
27 The project team reviewed the UFSAR Supplement for PNPS AMP B.1.5, found that it was
28 consistent with the GALL Report, and determined that it provides an adequate summary
29 description of the program, as identified in the SRP-LR FSAR Supplement table and as required
30 by 10 CFR 54.21(d).
31
32 3.0.3.2.4.7 Conclusion
33
34 On the basis of its audit and reviewof the applicant's program,the project team found that those
35 programelements for which the applicant claims consistency with the GALL Report are
36 consistent with the GALL Report. In addition, the project team has reviewed the exceptions and
37 the associated justifications and determined that the AMP, with the exceptions, is adequate to
38 manage the aging effects for which it is credited. The project team found that the applicant has
39 demonstrated that the effects of aging will be adequately managed so that the intended functions
40 will be maintained for the period of extended operation, as required by 10 CFR 54.21 (a)(3). The
41 project team also reviewed the UFSAR Supplement for this AMP and found that it provides an
42 adequate summary description of the program, as required by 10 CFR 54.21(d).
43
44 3.0.3.2.5 BWR STRESS CORROSIONCRACKINGPROGRAM (PN PS AMP B 1-6)
45
46 In PNPS LRA, Appendix B, Section B.1.6,, the applicant stated that PNPS AMP B.1.6, "BWR
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1 Stress Corrosion Cracking Program," is an existing plant programthat is consistent with GALL
2 AMP XI.M7, "BWR Stress Corrosion Cracking," with an exception and an enhancement.
3
4 3.0.3.2.5.1 ProgrnmDescripion
5
6 The applicant stated, in the PNPS LRA, that this program includes (a) preventive measures to
7 mitigate IGSCC, and (b) inspection and flaw evaluation to monitor IGSCC and its effects on
8 reactor coolant pressure boundary components made of stainless steel or CASS.
9

10 3.0.3.2.5.2 Cnnsistenry with the GALL Report
11
12 In the PNPS LRA, the applicant stated that PNPS AMP B.1.6 is consistent with GALL AMP XI.M7,
13 with an exception and an enhancement.
14
15 The project team interviewed the applicants technical staff and reviewed, in whole or in part, the
16 documents listed in Attachment 5 of this audit and review reportfor PNPS AMP B.1.6, including
17 Aging Management Program Evaluation Report, LRPD-02, Revision 1, Section 4.5, "BWR
18 Stress Corrosion Cracking Program,"which provides an assessment of the AMP elements'
19 consistency with GALL AMP XI.M7. Specifically, the project team reviewed the program
20 elements (seeSection 3.0.2.1 of this audit and review report) contained in PNPS AMP B.1.6 and
21 associated bases documqlntsto detmnconsistency wihGALLMXIM7.

23 The project team also rerwed- ,ratin rieRdvie eport, LRPD-05,
24 Revision 0, Section 4.1.51BW Str hCo nCrcki g Progra nGeneric Letter 88-01,
25 NRC Position on IGSCC ifrBWR Au netic Atnless te I Piping; neric Letter 88-01,
26 Supplement 1; and ASME Section Xl, 1998 edition with 2000 addenda, Subsection IWB-3600,
27 "Analytical Evaluation of Flaws."
28
29 The project team reviewed those portions of the BWR Stress Corrosion Cracking Program for
30 which the applicant claims consistency with GALL AMP XI.M7 and found that they are consistent
31 with the GALL Report AMP. Furthermore, the project team concluded that the appricant's BWR
32 Stress Corrosion Cracking Program provides reasonable assurance that effects of aging will be
33 managed so that components crediting this programcan performtheir intended function
34 consistent with the current licensing basis during the period of extended operation. The project
35 team found the applicant's BWR Stress Corrosion Crackdng Program acceptable because it
36 conforms to the recommendedGALL AMP XI.M7, "BWR Stress Corrosion Cracking," with the
37 exception and enhancement as described below.
38
39 3.0.3.2.5.3 Exceptions to thp GALL RLport
40
41 The applicant stated, in the PNPS LRA, that the exception to the GALL Reportprogram elements
42 is as follows:
43
44 Element: 6: Acceptance Criteria
45 Exception: The 1998 edition with 2000 addenda of ASME Section Xl, Subsection IWB-
46 3600 is used for flaw evaluation, while NUREG-1801 specifies the 1986
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1 edition of ASME Section Xl, Subsection IWB-3600for flaw evaluation.
2
3 The GALL Report identified the following recommendation for the "Acceptance Criteria" program
4 element associated with the exception taken:
5
6 As recommended in NRC GL 88-01, any indication detected is evaluated in accordance with
7 ASME Section XI, IWB-3600of Section XI of the 1986 Edition of the ASME Boiler and
8 Pressure Vessel Code and the guidelines of NUREG-0313.
9

10 Applicable and approved BWRVIP- 14, BWRVIP-59, BWRVIP-60, and BWRVIP-62
11 documents provide guidelines for evaluation of crack growth in SSs, nickel alloys, and
12 lew-alloy steels. An applicant may use BWRVIP-61 guidelines for BWR vessel and
13 internals induction heating stress improvement effectiveness on crack growth in operating
14 plants.
15
16 The applicant stated, in the PNPS LRA, that since ASME Section XI through the 2003 Addenda
17 has been accepted by NRC in 10 CFR 50.55a paragraph (b)(2) without modification or limitation
18 on use of Subsection IWB-3600 from the 1998 edition with 2000 addenda, use of this version for
19 flaw evaluation is appropriate to assure that components crediting this program can perform
20 their intended function consistent with the current licensing basis during the period of extended
21 operation. '71 777=

23 During the audit and re "te<6o atd e ht to entify which specific
24 parag1phs of subIection • B- a I valuetio1 of Flaws, e different between the
25 1986 edition of ASME SeitOn Xl ide tified Il~e GALL Reportand t e 1998 edition with 2000
26 addenda of ASME Section XI used by the applicant's program. In response to this request, the
27 applicant provided a comparison table listing the changes in Subsection IWB-3600 between the
28 requested editions of ASME Section XI. The project team reviewed the applicant's response
29 together with Generic Letter (GL) 88-01, NRC Position on IGSCC in BWR Austenitic Stainless
30 Steel Piping issued January 25, 1988, and GL88-01, Supplement 1, issued February4, 1992.
31 On the basis of this review, the project team determined that the reference to the 1986 code
32 edition in GL 88-01 is a reference to the approved ASME Section XI edition at the time that GL
33 88-01 was issued and that neither the original generic letter nor its later supplement include a
34 requirementthat analytical evaluation of flaws be performed in accordance with only the 1986
35 code edition, and not a later edition that has been accepted by the NRC. Because there is no
36 specific requirement that the 1986 code edition and no other be used, and because ASME
37 Section XI, the 1998 edition with 2000 addenda, has been accepted by the NRC without
38 modification or limitation on use of subsection IWB-3600, the project team determined that the
39 applicants use of Subsection IWB-3600of ASME Section XI, the 1998 edition with 2000
40 addenda, for analytical evaluation of flaws is acceptable. On this basis, the project team found
41 this exception acceptable.
42
43 3.0.3.2.5.4 Enhancment
44
45 The applicant stated, in the PNPS LRA, that the enhancement in meeting the GALL Report
46 programelement is as follows:
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1 Element: 5: Monitoring and Trending
2 Enhancement: The implementing procedurefor ASME Section X1 inservice inspection
3 and testing will be enhanced to specify that the guidelines of Generic
4 Letter 88-01 or approved BWRVIP-75 shall be considered in determining
5 sample expansion if indications are found in Generic Letter 88-01 welds.
6
7 The GALL Report identified the following recommendation for the "Monitoring and Trending"
8 program element associated with the enhancement:
9

10 The extent and schedule for inspection, in accordance with the recommendations of NRC
11 GL 88-01 or approved BWRVIP-75 guidelines, provide timely detection of cracks and leakage
12 of coolant. Based on inspection results, NRC GL 88-01 or approved BWRVIP-75 guidelines
13 provide guidelines for additional samples of welds to be inspected when one or more
14 cracked welds are found in a weld category.
15
16 The applicant stated, in the PN PS LRA, that this enhancement will be initiated prior to the period
17 of extended operation.
18
19 During the audit and review, the project team observed that the LRA describes this and other

.20 enhancements as "initiated" prior to the period of extended operation. The project team noted
21 that in describing an enhancement asomething be "i ated", rather.than "implemented," the
22 LRAwording is ambiguou• withgd to v4beth t en ncement Ifill be fully implemented
23 prior to the period of exte ded olr he oj terbsk-d th• applicant to clarify or
24 resolve the ambiguity in t eLRA d ipt nastf efi ments. In s letter dated mm-dd-yyyy

-25 (MLxxxxxxxxxx), the apricant stat that'tintentbf ying that e¶hancements will be

N6 initiated prior to the period of extended operation is that the enhancements will be fully
-27 implemented prior to the period of extended operation. {OPEN ITEM). Since this response
-28 provided the clarification requested, the project found it to be acceptable.

29
30 During the audit and review, the project team asked the applicant to clarify PNPS' current basis
31 for determining sample expansion if indications are found in GL 88-01 welds. In response to this
32 request, the applicant provided the following information:
33
34 If cracking is determined in GL 88-01 CategoryA welds, the scope expansion rules of the
35 PNPS Risk-Informed ISI Programin accordance with EPRI Topical ReportTR-1 12657will
36 be used to determine scope expansion size and content. Scope expansion caused by
37 cracking detected in any other GL 88-01 category (B through G) will be determined by the
38 scope expansion criteria of BWRVIP-75A used in conjunction with GL 88-01.
39
40 Since the applicant uses appropriate basis for determining sample expansion if indications are
41 found in GL 88-01 welds, the project team found the applicant's response to be acceptable.
42
43 The project team reviewed the appricant's evaluation of the monitoring and trending element of
44 their current BWR Stress Corrosion Cracking Program, documented in the PN PS Aging
45 Management Program Evaluation Report, which stated that the applicable section of their
46 implementing procedure for ASME code inservice inspection and inservice testing will be
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1 enhanced to specify that the guidelines in Generic Letter 88-01 or approved BWRVIP-75 shall be
2 considered in determining sample expansions if indications are found in Generic Letter 88-01
3 welds. The project team reviewed the applicable implementing proceduresection and found that
4 the current procedure states that PNPS design engineering is to determine sample expansion if
5 ASME Section XI does not specify the expansion sample; the current procedure does not
6 provide a specific reference to GL 88-01 or BWRVIP-75 requirements. On the basis that the
7 GALL Report states that NRC GL 88-01 or approved BWRVIP-75 guidelines provide guidelines
8 for additional samples of welds to be inspected when one or more cracked welds are found in a
9 weld category, the project team has determined that the applicant's enhancement to add

10 references to NRC GL 88-01 and BWRVIP-75 into the implementing procedure is needed to
11 bring the current programinto conformance with the GALL Report recommendations and is
12 acceptable.
13
14 On this basis, the project team found this enhancement acceptable since when enhancement is
15 implemented, PNPS AMP B.1.6, "BWR Stress CorrosionCracking Program,"will be consistent
16 with GALL AMP XI.M7 and will provide additional assurance that the effects of aging win be
17 adequately managed.
18
19 3.0.3.2.5.5 Opersting Exp=ri
20
21 The applicant stated, in t PNe S Lak that ultrasonic expnationsof.GL 88-01 nozzle safe
22 end welds and austenitic ainles lel re or (ant p ing with 4 -and greater nominal
23 diameter and operating t mpera'r 6gw th 200E urin••RFOI 4 (April 2003) resulted in no
24 recordabl. indications. nceof cord le •dicalo• on the no les&and piping provides
25 evidence that the progral is effect'for ging acklng of austdnitic stainless steel
26 components.
27
28 Ultrasonic examinations of nozzle safe end welds and austenitic stainless steel reactor coolant
29 piping with 4" and greater nominal diameter and operating temperature greater than 2000F
30 during RFO1 5 (April 2005) resulted in no recordable indications. Absence of recordable
31 indications on the nozzles and piping provides evidence that the program is effective for
32 managing cracking of the nozzles and piping.
33
34 The project team reviewed the operating experience provided in the PNPS LRA and interviewed
35 the applicants technical staff to confirm that the plant-specific operating experience did not
36 reveal any degradation not bounded by industry experience. In addition, the project team
37 reviewed PNPS operating experience as documented in the PNPS Operating Experience
38 Review Report for the BWR Stress Corrosion Cracking Program and did not find any evidence
39 of PNPS component degradation or failures that are outside the envelope of industry experience
40
41 On the basis of its review of the above industry and plant-specific operating experience and
42 discussions with the applicants technical staff, the project team concluded that the applicant's
43 BWR Stress Corrosion Cracking Program will adequately manage the aging effects that are
44 identified in the PNPS LRA for which this AMP is credited.
45
46 3.0.3.2.5.6 UFSARSiippleme
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The applicant provided its UFSAR Supplement for the BWR Stress Corrosion Cracking
Program PNPS LRA, Appendix A, Section A.2.1.6, which states that the BWR Stress Corrosion
Program includes (1) preventive measuresto mitigate IGSCC and (2) inspection and flaw
evaluation to monitor IGSCC and its effects on reactor coolant pressure boundarycomponents
made of stainless steel or CASS.

PNPS has taken actions to prevent IGSCC and will continue to use materials resistant to IGSCC
for component replacements and repairs following the recommendations delineated in
NUREG-0313, Generic Letter 88-01, and thestaff-approved BWRVIP-75 report. Inspection of
piping identified in NRC Generic Letter 88-01 to detect and size cracks is performed in
accordance with the staff positions on schedule, method, personnel qualification, and sample
expansion included in the generic letter and the staff-approved BWRVIP-75 report.

During the audit and review, the project team noted that the applicant's description of the BWR
Stress Corrosion Cracking Program in the UFSAR Supplement in LRA, Appendix A, did not
include, as a commitment, the enhancementdescrited in LRA, Appendix B.1.6, BWR Stress
Corrosion Cracking. The project team asked the applicant to include a description of the
enhancement to PNPS' BWR Stress CorrosionCracking Programin the UFSAR Supplement in
LRA, Appendix A. In response to this request, the applicant stated that the programdescription
in Appendix A will be revised to identify the commitment number associated with the
enhancement for the B Strew n CracjingPrqdramasdescrlbed in LRAAppendix

B. The program descripti n in pe MiAill end• to includ the following statement:

License renewal com itmennu 'er •fes n •is hancementto this program.

This will require an amendmentto the license renewal application. (OPEN ITEM)

The project team reviewed the UFSAR Supplement for.PNPS AMP B.1.6, found that it was
consistent with the GALL Report, and determined that it provides an adequate summary
description of the program, as identified in the SRP-LR FSAR Supplement table and as required
by 10 CFR 54.21 (d).

3.0.3.2.5.7 Casfusina

On the basis of its review and audit of the applicant's program,the project team found that those
programelements for which the applicant claims consistency with the GALL Report, are
consistent with the GALL Report. In addition, the project team has reviewed the exception and
the associated justifications and determined that the AMP, with the exception, is adequate to
manage the aging effects for which it is credited. Also, the project team has reviewed the
enhancement and determined that the implementation of the enhancement prior to the period of
extended operation would result in the existing AMP being consistent with the GALL ReportAMP
to which it was compared. The project team found that the applicant has demonstrated that the
effects of aging will be adequately managed so that the intended functions will be maintained for
the period of extended operation, as required by 10 CFR 54.21 (a)(3). The project team also
reviewed the UFSAR Supplement for this AMP and found that it provides an adequate summary
description of the program, as required by 10 CFR 54.21(d).
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1 3.0.3.2.6 RWR VESSEL ID ATTACHMENIWELDS PROGRAM (PNPS AMP 1 -7)
2
3 In PNPS LRA, Appendix B, Section B.1.7, the applicant stated that PNPS AMP B.1.7, "BWR
4 Vessel ID AttachmentWelds Program,* is an existing plant programthat is consistent with GALL
5 AMP XI.M4, "BWR Vessel ID AttachmentWelds," with an exception.
6
7 3.0.3.2.6.1 Program Desptin
8
9 The applicant stated, in the PNPS LRA, that this program includes (a) inspection and flaw

10 evaluation in accordance with the guidelines of staff-approved boiling water reactor vessel and
11 internals project (BWRVIP) BWRVIP-48 and (b) monitoring and control of reactorcoolant water
12 chemistry in accordance with the guidelines of BWRVIP-130(EPRI Report 1008192) to ensure
13 the leng-term integrity and safe operation of reactor vessel inside diameter (ID) attachment
14 welds and support pads.
15
16 3.0.3.2.6.2 Consistency withthe GALL Report
17
18 In the PNPS LRA, the applicant stated that PNPS AMP B.1.7 is consistent with GALL AMP XI.M4,
19 with an exception.
20
21 The project team interviewedthe appl cantstech I staff I and reviewed;in whole or in part, the
22 documents Wited in Attaci ment 'of is a it an r view eportfor PjqPSAMP B.1.7, including
23 Aging Management Prog amE ua - port 0-0 ievsion |, Section 4.4, "BWR
24 Vessel ID Attachment Weds Prdgr ,"whi Via assessmert of the AMP elements
25 consistency with GALL AMP XT.M4. pecifi , the p j team reewed the program

26 elements (see Section 3.0.2.1 of this audit and review report) contained in PNPS AMP B.1.7 and
27 associated bases documents to determine consistency with GALL AMP XI.M4.

.28
29 The project team also reviewed PNPS Operating Experience Review Report, LRPD-05,
30 Revision 0, Section 4.1.6, "BWR Vessel ID Attachment Welds Program;" PNPS-RPT-05-001,
31 Revision 0, "Fourth 10-Year ISI ProgramPlan" (ML051920157);and BWRVIP-48,"Vessel ID
32 Attachment Weld Inspection and Flaw Evaluation Guidelines," Februaryl998.
33
34 The project team reviewed those portions of the BWR Vessel ID AttachmentWelds Program for
35 which the applicant claims consistency with GALL AMP XI.M4 and found that they are consistent
36 with the GALL Report AMP. Furthermore,the project team concluded that the applicant's BWR
37 Vessel ID Attachment Welds Program provides reasonable assurance that effects of aging will
38 be managed such that applicable components will continue to perform their intended functions
39 consistent with the current licensing basis for the period of extended operation. The project
40 team found the applicant's BWR Vessel ID Attachment Welds Program acceptable because it
41 conformsto the recommendedGALL AMPXI.M4, "BWR Vessel ID AttachmentWelds," with the
42 exception as described below.
43
44 3.0.3.2.6.3 I::xeptions to the GALL Report
45
46 The applicant stated, in the PNPS LRA, that the exception to the GALL Reportprogram elements
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1 is as follows:
2
3
4
5 Element: 3: Parameters Monitored/Inspected
6 Exception: Table IWB-2500-1 from the 1998 edition with 2000 addenda of ASME Section
7 XI is used, while NUREG- I801 specifies the 2001 edition with 2002 and 2003
8 addenda.
9

10 The GALL Report identified the following recommendation for the "Parameters
11 Monitored/Inspected' programelement associated with the exception taken:
12
13 The program monitors the effects of SCC and IGSCC on the intended function of vessel
14 attachment welds by detection and sizing of cracks by ISI in accordance with the guidelines
15 of approved BWRVIP-48and the requirements of the ASME Code, Section XI, Table IWB
16 2500-1 (2001 edition including the 2002 and 2003 Addenda). An applicant may use the
17 guidelines of BWRVIP-62 for inspection relief for vessel internal components with hydrogen
18 water chemistry provided that such relief is submitted under the provisions of 10 CFR 50.55a
19 and approved by the staff.
20
21 The applicant stated, in tip-PNPS Llthat since ME n Ki trough the 2003 Addenda
22 has been accepted by re renc~in !0 CFFk50. ra 'ph (b)(2) ithout modification or
23 limitation on use of TableNB-2,00{1 frorthe 99editinWth 20 addenda for BWR
24 components, this rsion.appprte to e'- co k ponents editing this program can
25 perform their intended fui'c:in cons~ent '*ithe cur 'erflicensing asis during the period of
26 extended operation.
27
28 During the audit and review, the project team asked the applicant to confirm that PNPS performs
29 the more stringent inspections of applicable vessel ID attachment welds as recommended in
30 BWRVIP-48and described in the GALL ReportSection XI.M4, BWR Vessel ID Attachment
31 Welds Program,"Detection of Aging Effects" programelement. The project team also asked
32 the applicant to provide a list of the Category B-N-2 vessel ID attachment welds that are
33 inspected using the more stringent enhanced VT-1 examination techniques. In response to
34 these requests, the applicant provided the following information:
35
36 PNPS follows the requirementof BWRVIP-48as approved by the NRC for inspections. The
37 components that are inspected using the enhanced VT-1 techniques recommended in
38 BWRVIP-48 are 1) jet pump riser brace - primary brace attachments, 2) core spray piping -
39 primary bracket attachments, 3) steam dryer support brackets, and 4) feedwater bracket
40 attachments.
41
42 The project team reviewed the applicant's response together with the inspection
43 recommendations in BWRVIP-48. Based on this review, the project team determined that the
44 attachment welds listed by the applicant as subject to the enhanced VT-1 examination technique
45 are the same welds for which the modified ("enhanced") VT-1 examination technique is
46 recommendedin BWRVIP-48, Table 3-2, Bracket Attachment Inspection Recommendations.
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1 Based on consistency between the components listed in the applicant's response and the
2 components listed in BWRVIP-48, the project team found the applicant's response acceptable.
3
4 During the audit and review, the project team asked the applicant to confirm that the PNPS BWR
5 Vessel ID AttachmentWelds Program implements the evaluation guidelines of BWRVIP-14,
6 BWRVIP-59, and BWRVIP-60, which are listed in the GALL Report's description of the
7 "Acceptarce Criteria" programelement for the BWR Vessel ID AttachmentWelds Program. In
8 response to this request, the applicant provided the following statement:
9

10 PNPS plant procedures require that flaws be evaluated in accordance with BWRVIP
11 Inspection and Flaw Evaluation Guidelines for components that performa safety function.
12 Subsequent BWRVIP correspondence that has been approved by the BWRVIP Executive
13 Committee must also be considered when evaluating flaws. For components that do not
14 perform a safety function, flaw evaluation shall be established by Design Engineering using
15 the Condition Report process. Any flaw evaluation done by PN PS would consider al
16 pertinent information available at that time, Including the three BWRVIP documents listed in
17 NUREG-1801,SectionXI.M4.
18
19 Because the PNPS flaw evaluation process includes the BWRVIP evaluation guidelines
20 recommended in the GALL Report, the project team found the applicant's response acceptable.
21 • -, r'-, •- -, -'-"A W- -- -ý22 The project team reviewethe Ipra nt's spo g toherwtht applicant's fourth 10-year

23 inservice inspection program pla ( L051 201 $T),nd o I'F#d tht the applicant's use of
24 ASME Section Xl, 1998 eRtion th a "ej da aath• basis for tlir BWR Vessel ID
25. Attachment Welds Progrdm Is co tent wIh fheapp-ca ti's fourth ltyear inspection program
26 plan. The project team also determined on the basis of the applicant's: responses that the PN PS
27 BWR Vessel ID Attachment Welds Programis consistent with recommendationsof the GALL
28. Report and the BWRVIP reports referenced therein for other program elements. On this basis,
29 the project team found this exception acceptable.
30
31 3.0.3.2.6.4 Fnhernmenta
32
33 None.
34
35 3.0.3.2.6.5 Operatinr Ex~prienoe
36
37 The applicant stated, in the PNPS LRA, that visual and enhanced visual examinations of vessel
38 attachment welds (feedwater bracket attachment and jet pump riser braces) during RFO14
39 (April 2003) resulted in no recordable indications. Previous visual and enhanced visual
40 examinations of vessel attachment welds resulted in no recordable indications. Absence of
41 recordable indications on the vessel attachment welds provides evidence that the program is
42 effective for managing cracking of the welds.
43
44 Visual and enhanced visual examinations of vessel attachment welds (core spray piping bracket,
45 guide rod bracket attachment, steam dryer support brackets, steam dryer hold-down brackets,
46 and surveillance specimen holder brackets) during RFO1 5 (April 2005) resulted in no recordable
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1 indications. Absence of recordable indications on the vessel attachment welds provides
2 evidence that the program is effective for managing cracking of the welds.
3
4 The project team reviewed the operating experience provided in the PNPS LRA and interviewed
5 the applicant's technical staff to confirm that the plant-specific operating experience did not
6 reveal any degradation not bounded by Industry experience. In addition, the project team
7 reviewed PNPS operating experience as documented in the PNPS Operating Experience
8 Review Report for the BWR Vessel ID Attachment Welds Program and did not find any evidence
9 of PNPS component degradation or failures that are outside the envelope of industry experience.

10
11 On the basis of its review of the above industry and plant-specific operating experience and
12 discussions with the applicants technical staff, the project team concluded that the applicant's
13 BWR Vessel ID Attachment Welds Programwill adequately manage the aging effects that are
14 identified in the PN PS LRA for which this AMP is credited.
15
16 3.0.3.2.6.6 UFSARSupplemen
17
18 The applicant provided its UFAR Supplement for the BWR Vessel ID AttachmentWelds
19 Programin PNPS LRA, AppendixA, Section A.2.1.7, which statesthat the BWR Vessel ID
20 Attachment Welds Program includes (1) inspection and flaw evaluation in accordance with the
21 guidelines of staff-appro.iBWR V elAnd Inte Is Prrjecti(BWRVIP)BWRVIP-48, and (2)
22 monitoring and control of eacto>oant wJ ter istry accordar with the guidelines of
23 BWRVIP-13Oto ensure le nger .ity fe e~ei'bn of iactor vessel inside
24 diameter (ID) attachment ed nd ppor s-."-
25
26 The project team reviewed the UFSAR Supplement for PNPS AMP B. 1.7, found that it is

.27 consistent with the GALL Report, and determined that it provides an adequate summary
28 description of the program as identified in the SRP-LR FSAR Supplement table and as required
29 by 10 CFR 54.21(d).
30
31 3.0.3.2.6.7 Concluion
32
33 On the basis of its audit and review of the applicant's program, the project team found that those
34 programelements for which the applicant claims consistency with the GALL Report, are
35 consistent with the GALL Report. In addition, the project team has reviewed the exceptions and
36 the associated justifications and determined that the AMP, with the exceptions, is adequate to
37 manage the aging effects for which it is credited. The project team found that the applicant has
38 demonstrated that the effects of aging will be adequately managed so that the intended functions
39 will be maintained for the period of extended operation, as required by 10 CFR 54.21 (a)(3). The
40 project team also reviewed the UFSAR Supplement for this AMP and found that it provides an
41 adequate summary description of the program, as required by 10 CFR 54.21(d).
42
43 3.0.3.2.7 BWRVESSFLINTERNALSPROGRAM(PNPSAMP 8.18)

44
45 In PNPS LRA, Appendix B, Section B.1.8, the applicant stated that PNPS AMP B.1.8, "BWR
46 Vessels Internals Program," is an existing plant programthat is consistent with GALL
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1 AMP XI.M9, "BWR Vessels Internals," with exceptions and an enhancement.
2
3 3.0.3.2.7.1 Program Descrk)tio
4
5 The applicant stated, in the PNPS LRA, that this programincludes (a) inspection, flaw
6 evaluation, and repair in conformance with the applicable, staff-approved BWR reactor vessel
7 and internals project (BWRVIP) documents, and (b) monitoring and control of reactor coolant
8 water chemistry in accordance with the guidelines of BWRVIP-130 to ensure the long-term
9 integrity of vessel internals components.

10
11 3.0.3.2.7.2 Consistenc with the GALL Report
12
13 In the PN PS LRA, the applicant stated that PNPS AMP B. 1.8 is consistent with GALL AMP XI. M9,
14 with exceptions and an enhancement.
15
16 The project team interviewed the applicants technical staff and reviewed, in whole or in part, the
17 documents listed in Attachment 5 of this audit and review reportfor PNPS AMP B.1.8, including
18 Aging Management Program Evaluation Report, LRPD-02, Revision 1, Section 4.7, 'BWR
19 Vessel Internals Program," which provides an assessment of the AMP elements' consistency
20 with GALL AMP XI.M9. Specifically, the project team reviewed the programelements (see
21 Section 3.0.2.1 of this au and reirepo) cortained tPNlSAMP B 1.8 and associated
22 bases documents to detef'ninen s ency ith 9aLLAIV•P XI.M9. I
23 t i
24 The project team also re ewed Ope atir•Ex~prie•ce Review eport, LRPD-05,
25 Revision 0, Section 4.1.7,B Ve I Int ntsProg 'ar;,"1BWRVIP-42,BWR LPCI Coupling
26 Flaw Inspection and Flaw Evaluation Guidelines, December 1997; BWRVIP-26, BWR Top Guide
27 Inspection and Flaw Evaluation Guidelines, December 1996; PNPS Calculation Number M-101 7,
28 Revision 0, "Top Guide Weld and Hold Down Assembly Inspection Evaluation;" PNPS-NE21.01,
29 Revision 5, 'Reactor Vessel Internals Inspection Implementing Procedure;" PNPS-EP-06-0001,
30 Rev. 0, EntergyNuclear, Engineering Report, 'Reactor Vessel Internals Inspection Program;"
31 BWRVP-18, BWR Core Spray Internals Inspection and Flaw Evaluation Guidelines, July 1996;
32 BWRVIP-41, BWRFJet Pump Assembly Inspection and Flaw Evaluation Guidelines, October
33 1997; PNPS-RPT-05-001,Revision 0, "Fourth 10-Year ISI Program Plan" (ML051920157); PNPS
34 UFSAR Section 3.3.4.1.1, Core Shroud; BWRVIP-25, BWR Core Plate Inspection and Flaw
35 Evaluation Guidelines, December 1996.
36
37 The project team reviewed those portions of the BWR Vessel Internals Programfor which the
38 applicant claims consistency with GALL AMP XI.M9 and found that they are consistent with the
39 GALL Report AMP. Furthermore,the project team concludes that the applicant's BWR Vessel
40 Internals Program provides reasonable assurance that effects of aging will be managed so that
41 components crediting this program can performtheir intended function consistent with the
42 current licensing basis during the period of extended operation. The project team found the
43 applicant's BWR Vessel Internals Program acceptable because it conforms to the
44 recommerded GALL AMP XI.M9, "BWR Vessel Internals," with the exceptions and enhancement
45 as described below.
46
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1 3.0.3.2.7.3 Excetlions to the GALL Rprort
2
3 The applicant stated, in the PNPS LRA, that the exceptions to the GALL Report program
4 elements are as follows:
5
6 ExptionL1
7
8 Elements: 1: Scope of Program
9 4: Detection of Aging Effects

10 Exception: Low Pressure Coolant Injection (LPCI) Coupling:BWRVIP-42 guidelines
11 are not applicable to PNPS.
12
13 The GALL Report identified the following recommendations for the 'Scope of Program"and
14 "Detection of Aging Effects" program elements associated with the exception taken:
15
16 Scope of Program: The program is focused on managing the effects of cracking due to
17 SCC, IGSCC, or irradiation-assisted stress corrosion cracking (IASCC). The program
18 contains preventive measures to mitigate SCC, IGSCC, or IASCC; inservice inspection (ISI)
19 to monitor the effects of cracking on the intended function of the components; and repair
20 and/or replacement as needed to maintain the ability to performthe intended function of
21 BWR vessel internals.
22 ~~
23 The BWRVI P docum nts pr geneic g enes e to iesent the applicable
24 inspection recommer ationto re fi f•u6 integrity olthe subject safety-related
25 reactor pressure vesse-linternal mpo is. The uielines incJtde information on
26 component description and function; evaluate susceptible locations and safety
27 consequences of failure; provide recommendations for methods, extent, and frequency of
.28 inspection; discuss acceptable methods for evaluating the structural integrity significance of
29 flaws detected during these examinations; and recommend repair and replacement
30 procedures.

'31
32 The various applicable BWRVIP guidelines are as follows:
33
34 Core shroud: BWRVIPs-07, -63, and -76 provide guidelines for inspection and evaluation;
35 BWRVIP-02, Rev. 2, provides guidelines for repair design criteria.
36
37 Core plate: BWRVIP-25 provides guidelines for inspection and evaluation; BWRVIP-50
38 provides guidelines for repair design criteria.
39
40 Shroud support BWRVIP-38 provides guidelines for inspection and evaluation; BWRVIP-52
41 provides guidelines for repair design criteria.
42
43 Low-pressure coolant injection (LPCI) coupling: BWRVIP-42 provides guidelines for
44 inspection and evaluation; BWRVIP-56 provides guidelines for repair design criteria.
45
46 Top guide: BWRVIP-26 provides guidelines for inspection and evaluation; BWRVIP-50
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provides guidelines for repair design criteria. Additionally, for top guides with neutron fluence
exceeding the IASCC threshold (5E20, E>IMeV) prior to the period of extended operation,
inspect five percent (5%) of the top guide locations using enhanced visual inspection
technique, EVT-1 within six years after entering the period of extended operation.

An additional 5 percent of the top guide locations will be inspected within 12 years after
entering the period of extended operation. Alternatively, if the neutron fluence for the limiting
top guide location is projected to exceed the threshold for IASCC after entering the period of
extended operation, inspect 5 percent of the top guide locations (EVT-1)within six years after
the date projected for emceeding the threshold. An additional 5 percent of the top guide
locations will be inspected within 12 years after the date projected for exceeding the
threshold. The top guide inspection locations are those that have high neutron fluences
exceeding the IASCC threshold. The extent of the examination and its frequencywill be
based on a 1 0-percent sample of the total population, which includes all grid beam and
beam-to-bean crevice slots.

Core spray. BWRVIP-18 provides guidelines for inspection and evaluation; BWRVIP-16 and
19 provides guidelines for replacement and repair design criteria, respectively.

Jet pump assembly: BWRVIP-41 provides guidelines for inspection and evaluation;
BWRVIP-51 provides guidelines jor repair de•gn criteria.z-:,:, rL'7 1

Controlrod drive (CF )ho'"ing• BWF•lP- 4'.p•vidJsJideline4 for inspection and

evaluation; BWRVlP- proee'buideine. for •etai ýesign critqria.

Lowerplenum BWRVIP-47 provides guidelines for inspection and evaluation; BWRVIP-57
provides guidelines for repair design criteria for instrument penetrations. In addition,
BWRVIP-44 provides guidelines forweld repair of nickel alloys; BWRVIP-45 provides
guidelines for weldabirity of irradiated structural components.

Detection of AgingEffects: The extent and schedule of the inspection and test techniques
prescribed by the apprliable and approved BWRVIP guidelines are designed to maintain
structural integrity and ensure that aging effects will be discovered and repaired before the
loss of intended function of BWR vessel internals. Inspection can reveal cracking. Vessel
interna components are inspected in accordance with the requirementsof ASME Section XI,
Subsection IWB, examination category B-N-2. The ASME Section XI inspection specifies
visual VT-1 examination to detect discontinuities and imperfections, such as cracks,
corrosion, wear, or erosion, on the surfaces of components. This inspection also specifies
visual VT-3 examination to determine the general mechanical and structural condition of the
component supports by (a) verifying parameters, such as clearances, settings, and physical
displacements, and (b) detecting discontinuities and imperfections, such as loss of integrity
at bolted or welded connections, loose or missing parts, debris, corrosion, wear, or erosion.

The applicable and approved BWRVIP guidelines recommend more stringent inspections,
such as enhanced visual VT-I examinations or ultrasonic methods of volumetric inspection,
for certain selected components and locations. The nondestructive examination (NDE)
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1 techniques appropriate for inspection of BWR vessel internals including the uncertainties
2 inherent in delivering and executing NDEtechniques in a BWR, are included in BWRVIP-03.
3
4 The appricant stated, in the PNPS LRA, that Exception 1, affecting inspection of the LPCI
5 coupling, is acceptable because BWRVIP-42 provides guidelines for inspection and evaluation of
6 the LPCI and PNPS hasno LPCI coupling.
7
8 During the audit and review, the project team reviewed BWRVIP-42 together with applicable
9 PNPS piping diagrams. On the basis of this review, the project team determined that the LPCI

10 coupling is a feature of new BWR/4, BWR/5, and BWR/6 plants; and that PNPS is an earlier
11 BWR/3 plant which does not have a LPCI coupling. On thebasis that PNPSdoes not have a
12 LPCI coupling, the project team found Exception 1 to the BWR Vessel Internals Programas
13 described in the GALL Report to be acceptable.
14
15 Exepion 2
16
17 Elements: 1: Scope of Program
18 4: Detection of Aging Effects
19 Exception: Top Guide: Inspections of the four top guide hold-down assemblies and four

20 guide aligner assemblies is not performedat PNPS. The top guide rim weld

21 does r3texist at and is trefor'exempt-. -

23 The GALL Report identifi~ the f bI M* erkati 'Whe pte of Programn" and
24 'Detection of Aging Effects" pr ,ra' elem ts 8te 1with thee ption taken:
25k
26 Scope of Program: The program is focused on managing the effects of cracking due to

27 SCC, IGSCC, or IASCC. The programcontainsý preventive measures to mitigate SCC,
28 IGSCC, or IASCC; ISI to monitor the effects of cracking on the intended function of the
29 components; and repair and/or replacement as needed to maintain the ability to perform the

30 intended function of BWR vessel internals.
31
32 The BWRVIP documents provide generic guidelines intended to present the applicable
33 inspection recommendations to assure safety function integrity of the subject safety-related
34 reactor pressure vessel internal components. The guidelines include information on
35 component description and function; evaluate susceptible locations and safety
36 consequences of failure; provide recommendations for methods, extent, and frequency of
37 inspection; discuss acceptable methods for evaluating the structural integrity significance of
38 flaws detected during these examinations; and recommend repair and replacement
39 procedures.
40
41 The various applicable BWRVIP guidelines are as follows:
42
43 Core shroud BWRVIPs-07, -63, and -76 provide guidelines for inspection and evaluation;
44 BWRVIP-02, Rev. 2, provides guidelines for repair design criteria.
45
46 Core plate: BWRVIP-25 provides guidelines for inspection and evaluation; BWRVIP-50
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1 provides guidelines for repair design criteria.
2
3 Shroud support BWRVIP-38 provides guidelines for inspection and evaluation; BWRVIP-52
4 provides guidelines for repair design criteria.
5
6 Low-pressure coolant injection (LPCI) coupling: BWRVIP-42 provides guidelines for
7 inspection and evaluation; BWRVIP-56 provides guidelines for repair design criteria.
8
9 Top guide: BWRVIP-26 provides guidelines for inspection and evaluation; BWRVIP-50

10 provides guidelines for repair design criteria. Additionally, for top guides with neutron fluence
11 exceeding the IASCC threshold (5E20, E>IMeV) prior to the period of extended operation,
12 inspect five percent (5%) of the top guide locations using enhanced visual inspection
13 technique, EVT-1 within six years after entering the period of extended operation.
14
15 An additional 5 percent of the top guide locations will be inspected within 12 years after
16 entering the period of extended operation. Alternatively, if the neutron fluence for the limiting
17 top guide location is projected to exceed the threshold for IASCC after entering the period of
18 extended operation, inspect 5 percent of the top guide locations (EVT-1) within six years after
19 the date projected for exceeding the threshold. An additional 5 percent of the top guide
20 locations will be inspected within 12 years after the date projected for exceeding the
21 threshold. The top gtodeinspeca tions et h•thatbave-high neutronfluences
22 exceeding the IASCothreshl Id. he efient ftie emination abd its frequencywill be
23 based onalO-percert samp tlotal pul ton whiC•h includes all grid beam and
24 beam-to-bean crev slots '.
25
26 Core spray. BWRVIP-18 provides guidelines for inspection and evaluation; BWRVIP-16 and
27 19 provides guidelines for replacement and repair design criteria, respectively.
28
29 Jet pump assembl. BWRVIP-41 provides guidelines for inspection and evaluation;
30 BWRVIP-51 provides guidelines for repair design criteria.
31
32 Control rod drive (CRD)housing. BWRVIP-47 provides guidelines for inspection and
33 evaluation; BWRVIP-58 provides guidelines for repair design criteria.
34
35 Lover plenum BWRVIP-47 provides guidelines for inspection and evaluation; BWRVIP-57
36 provides guidelines for repair design criteria for instrument penetrations. In addition,
37 BWRVIP-44 provides guidelines for weld repair of nickel alloys; BWRVIP-45 provides
38 guidelines for weldabirdy of irradiated structural components.
39
40 Detection of AgingEffects: The extent and schedule of the inspection and test techniques
41 prescribed by the apprlcable and approved BWRVIP guidelines are designed to maintain
42 structural integrity and ensure that aging effects will be discovered and repaired before the
43 loss of intended function of BWR vessel internals. Inspection can reveal cracking. Vessel
44 interna components are inspected in accordance with the requirementsof ASME Section Xl,
45 Subsection IWB, examination category B-N-2.The ASME Section Xl inspection specifies
46 visual VT-1 examination to detect discontinuities and imperfections, such as cracks,
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1 corrosion, wear, or erosion, on the surfaces of components. This inspection also specifies
2 visual VT-3 examination to determine the general mechanical and structural condition of the
3 component supports by (a) verifying parameters, such as clearances, settings, and physical
4 displacements, and (b) detecting discontinuities and imperfections, such as loss of integrity
5 at bolted or welded connections, loose or missing parts, debris, corrosion, wear, or erosion.
6
7 The applicable and approved BWRVIP guidelines recommend more stringent inspections,
8 such as enhanced visual VT-1 examinations or ultrasonic methods of volumetric inspection,
9 for certain selected components and locations. The nondestructive examination (NDE)

10 techniques appropriate for inspection of BWR vessel internals including the uncertainties
11 inherent in delivering and executing NDE techniques in a BWR, are included in BWRVIP-03.
12
13 The applicant stated in the PNPS LRAthat Exception 2, affecting inspection of the top guide, is
14 acceptable because PNPS has a plant-specific analysis to account for plant-specific dynamic
15 loading of the top guide hold-down and aligner assemblies, which concludes that less than 20
16 percent of the weld area on the top guide hold-down and aligner assemblies is needed to resist
17 load; and therefore, in accordance with Table 3-2 of BWRVIP-26, inspection of the four top guide
18 hold-down assemblies and four top guide aligner assemblies is not performed at PNPS.
19
20 During the audit and review, the project team asked the applicant to provide a technical basis to
21 support the LRA's state Fthat of th four t e bold-own assemblies and four
22 top guide aligners is not IM f or of e weld ar s sufficient to resist boads

23 from the top guide during aulted ei~ntr. respoto hfques the applicant referred to
24 BWRVIP-26, Table 3-2, 4atrixoi ior o nsxa nation bcions (2,3), aligner pins
25 and sockets in the top gutand shrud, arid'amin tIo bcation (t hold down assemblies.
26 The applicant noted that, with regard to inspection of the aligner pins and sockets, BWRVIP-26

. 27 states that if an analysis of plant-specific dynamic loading has determined that less than 20
28 percent of the weld is required, no inspection is needed. The applicant -noted that, with regard to
29 inspection of the hold down assemblies, BWRVIP-26 recommends a VT-1 inspection only for
30 plants whose faulted vertical loads exceed the top guide weight. The applicant provided a copy
31 of the plant-specific evaluation that shows less than 20 percent of the weld area is sufficient to
32 resist loads from the top guide during faulted events. In addition, the applicant stated that
33 BWRVIP-26, Figure A-1, Evaluation of Need for Hold Down Devices, includes a data point for the
34 PNPS top guide, and the plant-specific data show that vertical loads during a faulted event do not
35 exceed the weight of the PNPS top guide. The project team reviewed applicable sections of
36 BWRVIP-26 and the plant-specific evaluations. Based on these reviews, the project team
37 determined that PNPS has completed appropriate plant-specific evaluations consistent with the
38 BWRVIP-26 recommendationsso that inspections of the PNPS top guide hold down assemblies
39 and top guide aligners are not required. On this basis, the project team found the applicant's
40 response to be acceptable.
41
42 During the audit and review, the project team asked the applicant to further discuss the LRA's
43 statement that the top guide rim weld does not exist at PNPS. Specifically, the project team
44 asked the applicant to clarify whetherthe top guide rim weld does not exist at PNPS or whether
45 the top guide rim weld is assumed to be fully cracked. Furthermore, if the rim weld has never
46 existed at PNPS, the project team asked the applicant to discuss how the bottom plate of the top
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1 guide is attached to the rim of the top guide. In response to this request, the applicant provided
2 the following information:
3
4 {RESPONSETO NEWOUESTION B.I.8-J-O9GOES HERE)
5
6 On the basis that {??????-reponse needed to completethis writeup) the project team
7 found the applicant's response to be acceptable.
8
9 Based upon the project teams questions and acceptability of the applicant's responses as

10 described above, the project team found Exception 2 to the BWR Vessel Internals Program as
11 described in the GALL Report to be acceptable.
12
13 Ex•PiDa3•
14
15 Elements: 1: Scope of Program
16 4: Detection of Aging Effects
17 Exception: Core Spray: PNPS defers inspection of three inaccessible welds inside each
18 of the two core spray nozzles until a delrivery system for ultrasonic testing of
19 the hidden welds is developed. Thus, PNPS does not meet the BWRVIP-18
20 requirement to perform an ultrasonic inspection of a full target weld set every
21 other f~fling oIgo . r r7
22

23 The GALL Report identiffd the 4 .i.n g -r•o . atio for the pe of Program" and
24 pDetection of Aging Effec"pr rarelemetAssociate with the eeptions taken:
25
26 Scope of Program: The program is focused on managing the effects of cracking due to
-27 SCC, IGSCC, or IASCC. The programcontains preventkie measures to mitigate SCC,
28 IGSCC, or IASCC; ISI to monitor the effects of cracking on the intended function of the
29 components; and repair and/or replacement as needed to maintain the ability to perform the
30 intended function of BWR vessel internals.
31
32 The BWRVIP documents provide generic guidelines intended to present the applicable
33 inspection recommendations to assure safety function integrity of the subject safety-related
34 reactor pressure vessel internal components. The guidelines include information on
35 component description and function; evaluate susceptible locations and safety
36 consequences of failure; provide recommendations for methods, extent, and frequency of
37 Inspection; discuss acceptable methods for evaluating the structural integrity significance of
38 flaws detected during these examinations; and recommend repair and replacement
39 procedures.
40
41 The various applicable BWRVIP guidelines are as follows:
42
43 Core shroud. BWRVIPs-07, -63, and -76 provide guidelines for inspection and evaluation;
44 BWRVIP-02, Rev. 2, provides guidelines for repair design criteria.
45
46 Core plate: BWRVIP-25 provides guidelines for inspection and evaluation; BWRVIP-50
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1 provides guidelines for repair design criteria.
2
3 Shroud support BWRVIP-38 provides guidelines for inspection and evaluation; BWRVIP-52
4 provides guidelines for repair design criteria.
5
6 Low-pressure coolant injection (LPCI) coupling: BWRVIP-42 provides guidelines for
7 inspection and evaluation; BWRVIP-56 provides guidelines for repair design criteria.
8
9 Top guide: BWRVIP-26 provides guidelines for inspection and evaluation; BWRVIP-50

10 provides guidelines for repair design criteria. Additionally, for top guides with neutron fluence
11 exceeding the IASCC threshold (5E20, E>IMeV) prior to the period of extended operation,
12 inspect five percent (5%) of the top guide locations using enhanced visual inspection
13 technique, EVT-1 within six years after entering the period of extended operation.
14
15 An additional 5 percent of the top guide locations will be inspected within 12 years after
16 entering the period of extended operation. Alternatively, if the neutron fluence for the limiting
17 top guide location is projected to exceed the threshold for IASCC after entering the period of
18 extended operation, inspect 5 percent of the top guide locations (EVT-1)within six years after
19 the date projected for exceeding the threshold. An additional 5 percent of the top guide
20 locations will be inspected within 12 years after the date projected for exceeding the
21 threshold. The top ggride:.i pctvationspre thatve-high neutron fluences
22 exceeding the IASC:thre Id. .The e bent qe e. inination ab! its frequencywill be
23 based on a10-perce sam thet~ttal * Muletio iion indes all grid beam and
24 beam-to-bean crev s•ios e
25 "
26 Core spray. BWRVIP-18 provides guidelines for inspection and evaluation; BWRVIP-16 and
27 19 provides guidelines for replacement and repair design criteria, respectively.
28
29 Jet pump assembly. BWRVIP-41 provides guidelines for inspection and evaluation;
30 BWRVIP-51 provides guidelines for repair design criteria.
31
32 Controlrod drive (CRD)housing. BWRVIP-47 provides guidelines for inspection and
33 evaluation; BWRVIP-58 provides guidelines for repair design criteria.
34 Lowerplenurn BWRVIP-47 provides guidelines for inspection and evaluation; BWRVIP-57
35 provides guidelines for repair design criteria for instrument penetrations. In addition,
36 BWRVIP-44 provides guidelines for weld repair of nickel alloys; BWRVIP-45 provides
37 guidelines for weldability of irradiated structural components.
38
39 Detection of AglngEffects: The extent and schedule of the inspection and test techniques
40 prescribed by the applicable and approved BWRVIP guidelines are designed to maintain
41 structural integrity and ensure that aging effects will be discovered and repaired before the
42 loss of intended function of BWR vessel internals. Inspection can reveal cracking. Vessel
43 internal components are inspected in accordance with the requirementsof ASME Section Xl,
44 Subsection IWB, examination categoryB-N-2.The ASME Section XI inspection specifies
45 visual VT-1 examination to detect discontinuities and imperfections, such as cracks,
46 corrosion, wear, or erosion, on the surfaces of components. This inspection also specifies
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visual VT-3 examination to determine the general mechanical and structural condition of the
component supports by (a) verifying parameters, such as clearances, settings, and physical
displacements, and (b) detecting discontinuities and imperfections, such as loss of integrity
at bolted or welded connections, loose or missing parts, debris, corrosion, wear, or erosion.

The applicable and approved BWRVIP guidelines recommend more stringent inspections,
such as enhanced visual VT-1 examinations or ultrasonic methods of volumetric inspection,
for certain selected components and locations. The NDE techniques appropriate for
inspection of BWR vessel internals including the uncertainties inherent in delivering and
executing NDE techniques in a BWR, are included in BWRVIP-03.

The applicant stated in the PNPS LRA that Exception 3, affecting the recommended inspection
for three inaccessible welds inside each core spray nozzle, is acceptable because inspection of
similar creviced and uncreviced welds (including junction box-to-pipe welds, upper elbow welds,
junction box cover plate weld, P1 weld, and down comer sleeve welds) showed no indication of
cracking. The applicant stated that, therefore, deferral of inspection of the inaccessible welds is
justified.

During the audit and review, the project team reviewed the PNPS Reactor Vessel Internals
Program's inspection and implementing procedure and the technical justification for inspection
deferral of core spray hidjpen:welds r ed theein. T PNPStechnical justification states
that there are three hdd weld ie ea of 0wo re spray rzle thermal sleeves, the
hidden welds are not a ible r xaratlon, a df-entN no inspection technique
has been developed to, )•e t al eewel!s ither with s)me degree of component
disassembly or throughd lopmen bf sized tobling. The tec hnical justification further
states that, according to BWRVIP-18, a quaritative assessment of thermal sleeve integrity can
be based on a plant-specific evaluation of similar core spray piping welds (evaluation welds); the
technical justification further states that at PN PS none of the evaluation welds (28 welds in all)
show any indications of cracking. The technical justification also states that, according to
BWRVIP-18, if a thermal sleeve weld were to crack to the point of separation, the thermal sleeve
and attached core piping might undergo some displacement. However, the brackets holding the
piping and/or the tight clearance between the thermal sleeve and nozzle wall would prevent
gross separation and, in such an extreme scenario, core spray would still be provided but with
some leakage.

Durhg the audit and review, the project team also reviewed the PNPS BWR Reactor Vessel
Internals Program's inspection program document and determined that the program includes a
requirement that when tooling becomes available, the core spray hidden welds shall be
inspected per the requirements of BWRVIP-1 8. The project team asked the applicant to provide
a status summary of current industry activities to develop a delivery system for ultrasonic testing
of the hidden welds in PNPS' core spray system. In response to this request, the applicant
provided the following information:

The BWRVIP/EPRI NDE Center recently acquired blade probes to demonstrate UT
capability. Plans for 2007 are to develop a white paper to document the inspection capability
to examine the hidden thermal sleeve welds. This project excludes tooling development as it
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1 is left to inspection vendors.
2
3 Based upon review of the applicant's technical justification for deferring inspection of the hidden
4 core spray thermal sleeve welds and upon the apprlcant's response, the project team
5 determined that 1) currently there is no qualified tooling that would support inspection of the
6 hidden core spray thermal sleeve welds, 2) PN PS currently examines other welds in the reactor
7 vessel that have the same material and environment conditions as the hidden welds, 3) the
8 industry through BWRVIP/EPRI is planning to develop a white paper to document capability to
9 examine the hidden welds, and 4) PNPS's BWR Vessel Internals Program guidance document

10 includes a requirement to inspect the hidden welds when appropriate tooling is developed.
11 Based upon these determinations, the project team found Exception 3 to the BWR Vessel
12 Internals Program as described in the GALL Report to be acceptable.
13
14 Explion4
15
16 Elements: 1: Scope of Program
17 4: Detection of Aging Effects
18 Exception: Jet Pump Assembly: PNPS defers inspection of jet pump inaccessible welds
19 until a delivery system for ultrasonic testing of the hidden welds is developed.
20 Thus, PNPS does not meetthe BWRVIP-41 requirementto performa
21 modifird ,V'.1 of I 'perent hese ields-cnver two-6-year inspection
22 cycles and 2 petcert r in MQtion ciethere ,er.
23
24 The GALL Report identified the ti1ofving -rro renditio for the pe of Program" and
25 "Detection of Aging Effect prograrrnelemehts ate With the eteptions taken:
26
27 Scope of Program: The program is focused on managing the effects of cracking due to
-28 SCC, IGSCC, or IASCC. The programoontains preventive measures to mitigate SCC,
29 IGSCC, or IASCC; ISI to monitor the effects of cracking on the intended function of the
30 components, and repair and/or replacement as needed to maintain the ability to perform the
31 intended function of BWR vessel internals.
32
33 The BWRVIP documents provide generic guidelines intended to present the applicable
34 inspection recommendations to assure safety function integrity of the subject safety-related
35 reactor pressure vessel internal components. The guidelines include information on
36 component description and function; evaluate susceptible locations and safety
37 consequences of failure; provide recommendations for methods, extent, and frequency of
38 inspection; discuss acceptable methods for evaluating the structural integrity significance of
39 flaws detected during these examinations; and recommend repair and replacement
40 procedures.
41
42 The various applicable BWRVIP guidelines are as follows:
43
44 Core shrouc. BWRVIPs-07, -63, and -76 provide guidelines for inspection and evaluation;
45 BWRVIP-02, Rev. 2, provides guidelines for repair design criteria.
46
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1 Coreplate: BWRVIP-25 provides guidelines for inspection and evaluation; BWRVIP-50
2 provides guidelines for repair design criteria.
3
4 Shroud support BWRVIP-38 provides guidelines for inspection and evaluation; BWRVIP-52
5 provides guidelines for repair design criteria.
6
7 Low-pressure coolant injection (LPCI) coupling: BWRVIP-42 provides guidelines for
8 inspection and evaluation; BWRVIP-56 provides guidelines for repair design criteria.
9

10 Top guide: BWRVIP-26 provides guidelines for inspection and evaluation; BWRVIP-50
11 provides guidelines for repair design criteria. Additionally, for top guides with neutron fluence
12 exceeding the IASCC threshold (5E20, E>IMeV) prior to the period of extended operation,
13 inspect five percent (50%) of the top guide locations using enhanced visual inspection
14 technique, EVT-1 within six years after entering the period of extended operation.
15
16 An additional 5 percent of the top guide locations will be inspected within 12 years after
17 entering the period of extended operation. Alternatively, if the neutron fluence for the limiting
18 top guide location is projected to exceed the threshold for IASCC after entering the period of
19 extended operation, inspect 5 percent of the top guide locations (EVT-1)within six years after
20 the date projected for exceeding the threshold. An additional 5 percent of the top guide
21 locations will be inspqzted Wihi 2wars aft! lr1he dqteprojected for exceeding the
22 threshold. The top gi ide i n . tion ..e thoet that hav6 high neutron fluences
23 exceeding the IASC thres Id. he xent f.t• e•t -aTon ad its frequencywill be
24 based on a 10-perce samp the t41 rfulaton{+whihindtes all grid beam and
25 beam-to-beat, cre slots.
26
27 Corespray. BWRVIP-18 provides guidelines for inspection and evaluation; BWRVIP-16 and
28 19 provides guidelines for replacement and repair design criteria, respectively.
29

.30 Jet pump assembly: BWRVIP-41 provides guidelines for inspection and evaluation;
31 BWRVIP-51 provides guidelines for repair design criteria.
32
33 Control rod drive (CRD)housing. BWRVIP-47 provides guidelines for inspection and
34 evaluation; BWRVIP-58 provides guidelines for repair design criteria.
35
36 Lower plenum BWRVIP-47 provides guidelines for inspection and evaluation; BWRVIP-57
37 provides guidelines for repair design criteria for instrument penetrations. In addition,
38 BWRVI P-44 provides guidelines for weld repair of nickel alloys; BWRVIP-45 provides
39 guidelines for weldability of Irradiated structural components.
40
41 Detection of AgingEffects: The extent and schedule of the inspection and test techniques
42 prescribed by the applicable and approved BWRVIP guidelines are designed to maintain
43 structural integrity and ensure that aging effects will be discovered and repaired before the
44 loss of intended function of BWR vessel internals. Inspection can reveal cracking. Vessel
45 internal components are inspected in accordance with the requirementsof ASME Section Xl,
46 Subsection IWB, examination category B-N-2.The ASME Section Xl inspection specifies
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1 visual VT-1 examination to detect discontinuities and imperfections, such as cracks,
2 corrosion, wear, or erosion, on the surfaces of components. This inspection also specifies
3 visual VT-3 examination to determine the general mechanical and structural condition of the
4 component supports by (a) verifying parameters, such as clearances, settings, and physical
5 displacements, and (b) detecting discontinuities and imperfections, such as loss of integrity
6 at bolted or welded connections, bose or missing parts, debris, corrosion, wear, or erosion.
7
8 The applicable and approved BWRVIP guidelines recommend more stringent inspections,
9 such as enhanced visual VT-1 examinations or ultrasonic methods of volumetric inspection,

10 for certain selected components and locations. The nondestructive examination (NDE)
11 techniques appropriate for inspection of BWR vessel internals including the uncertainties
12 inherent in derivering and executing NDE techniques in a BWR, are included in BWRVIP-03.
13
14 The applicant stated, in the PNPS LRA that Exception 4, affecting the recommended inspection
15 of jet pump assembly inaccessible welds, is acceptable because the hidden jet pump welds are
16 far enough into the nozzle that failure at these welds would not result in the thermal sleeve
17 disengaging from the nozzle before the riser contacted the shroud. Further, if the jet pump
18 thermal sleeve was severed, the riser brace would maintain the geometry of the jet pump well
19 past the time that leakage would be detected through operational parameters and the plant could
20 be safely shutdown. The applicant further stated that, in addition, PNPS instituted hydrogen
21 water chemistry in 1991 tffmtigate lack-g inthrreact oonternals-andzto address crack growth
22 in the jet pump thermal sleve vpeld in pa la, here 're,deferr Iof inspection of the
23 inaccessible welds is justified.

25 During the audit and re M' theproj at .ea=, I'view th !PNPS BR ReactorVessel Internals
26 Program's inspection and inplementing procedure and the technical justification for inspection
27 deferral of jet pump hidden welds contained therein' The applicant's technical justification states
28 that there are two hidden welds (TS-3 and TS-4) inside each of the jet pump recirculation inlet
29 nozzles; and these are described as circumferential welds that attach the thermal sleeve in a
30 trombone arrangementinside each of the 10 jet pump recirculation inlet nozzles. The project
31 team reviewed BWRVIP-41, Figure2.3.3-1., Configurations for Thermal Sleeves, and determined
32 that the TS-4 weld attaches the outer thermal sleeve to the vessel nozzle wall and the TS-3weld
33 attaches the inner thermal sleeve to the outer thermalsleeve. The applicant's technical
34 justification further states that the hidden welds are not accessible for visual examination and
35 that there is currently no inspection technique developed to inspect the thermal sleeve welds
36 either with some degree of component disassembly or throughdevelopment of specialized
37 tooling. The applicant's technical justification states that there are three accessible welds in
38 each of the 10 jet pump risers (RS-1, RS-2, and RS-3) that are made of similar material, in a
39 similar environment, and subject to similar operational loading. These riser welds can be
40 considered to be similar indicator welds for the hidden thermal sleeve welds. The technical
41 justification notes that no cracking was found in the hidden thermal sleeve welds when they were
42 accessible during the recirculation piping replacement performed at FIFO6 (1984). The
43 justification states that PNPS has inspected the similar riser sleeve welds, as recommended by
44 BWRVIP-41, during recent refueling outages and will continue to do so during the period of
45 extended operation. It also states that all of the similar riser sleeve welds have been found to be
46 free of cracks. The justification states that technical specifications contain jet pump operability
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1 criteria for monitoring jet pump integrity and that even if the jet pump thermal sleeve was
2 severed, the riser brace would maintain the geometryof the jet pump well past the time when
3 failure of the weld would be detected through operational parameters. This would ensure that
4 the plant could be safely shut down.
5
6 During the audit and review, the project team also reviewed the PNPS BWR Reactor Vessel
7 Internals Program's inspection program document and determined that the program includes a
8 requirement that when tooling becomes available the hidden welds in the jet pump thermal
9 sleeves shall be inspected per the requirements of BWRVIP-41. The project team asked the

10 applicant to provide a status summary of current industry activities to develop a delivery system
11 for ultrasonic testing of the hidden welds in PNPS' core spray system. In response to this
12 request, the applicant provided the following information:
13
14 The BWRVIP/EPRI NDE Center recently acquired blade probes to demonstrate UT
15 capability. Plans for 2007 are to develop a white paper to document the inspection capability
16 to examine the hldden thermal sleeve welds. This project exludes tooling development as it
17 is left to inspection vendors.
18
19 Based upon review of the applicant's technical justification for deferring inspection of the hidden
20 welds in the jet pump thermal sleeves and upon the applicant's response, the project team
21 determined that 1) currerthere is quoIified to ing t atwouldsupport inspection of the
22 hidden welds in the jet p unpthr' ,le 2) riPS rentlyexar'nes other welds in the
23 reactor vessel that have t sea re and von ntWnditiots as the hidden welds, 3)
24 the ilndustry through B IP RI planing- deilo la white pa r to document capability
25, to examine the hidden w ,and 4 NPSs BWR V e Internals Programguidance
26 document includes a requirementto inspect the hidden welds when appropriate tooling is
27 developed. Based upon these determinations, the project team found Exception 4 to the BWR
28 Vessel Internals Program as described in the GALL Report to be acceptable.
29
30 During review of the applicant's technical justification for deferral of inspection of hidden welds in
31 the jet pump thermal sleeves, the project team noted that the-technical justification states that
32 PNPS has known cracking in 9 out of 10 of the thermalsleeves (but not in the TS-3 and TS-4
33 welds) and that this was discovered by a combination of penetrant testing and radiographywhen
34 the thermal sleeves were accessible during the recirculation pipe replacement in RF06 (1984).
35 The technical justification states that the thermal sleeve cracking was intermittent cracking and
36 was predominantly, but not exclusively, confined to the heat affected zones (HAZ)of pallet fillet
37 welds on the outer thermal sleeve where pads were shop welded onto the outer thermal sleeve
38 as an assembly aid, and that the indications were quite limited in extent. The technical
39 justification further states that the plans were to leave the existing thermal sleeves in place and
40 suppress further cracking through the use of hydrogen water chemistry (HWC). The project
41 team asked the applicant to provide a more detailed discussion of the aging management that
42 will provided for the jet pump thermal sleeves, including considerations of the cracking that was
43 observed during the recirculation pipe replacement. In response to this request, the applicant
44 provided the following information:
45
46 (RESPONSETO NEWQUESTION B.1.8-J-10GOES HERE)
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1 Based upon ....{NEEDTO SEETHE RESPONSE) ..... the project team found the applicant's
2 response to be acceptable... (OR, DEPENDINGON THETIMELINESSAND
3 COMPLETENESSOF THEIR RESPONSE,THISMAY HAVE POTENTIALFOR
4 BECOMINGAN RAI.)
5
6 During the audit and review, the project team asked the applicant to confirm whether PNPS has
7 installed the core plate wedges that are described in BWRVIP-25or whether PNPS will perform
8 the inspection of core plate rim hold-down bolts recommended in BWRVIP-25 if wedges are not
9 installed. In response to this question, the applicant stated that the core plate wedges have been

10 installed, and they are described in UFSAR Section 3.3.4.1.1, Core Shroud. The project team
11 review the description in UFSAR Section 3.3.4.1.1 and the requirements in BWRVIP-25. On the
12 basis of its review, the project team determined that PNPS has installed the core plate wedges
13 described in BWRVIP-25and that with the wedges installed, the recommendationsin BWRVIP-
14 25, Table 3-2, Summary of Results and Inspection Recommendations, do not require
15 examination of the core plate rim hold down bolts.
16
17 Based upon its evaluation of Exception 4 to the PNPS BWR Vessel Internals Program as
18 described in the preceding discussions, the project team found the applicant's technical
19 justification of this exception to the BWR Vessel Internals Programas described in the GALL
20 Report to be acceptable. In addition, as summarized in the preceding discussions, the project
21 team found the applicant' reponset,6-aý ditio , clari•n• Rn•ot fd be acceptable. On
22 this basis, the projectea foun exce n be

* ~~~23 L ~ i~t24rti:ec~~ Exceptaion 5

25
26 Elements: 3: Parameters Monitored/Inspected
27 Exception: Table IWB-2500-1 from the 1998 editionwith 2000 addenda of ASME Section
28 XI is used, while NUREG 1801 specifies the 2001 edition with 2002 and 2003
29 addenda.
30
31 The GALL Report identified the following recommendations for the 'Parameters
32 Monitored/Inspected' programelements associated with the exception taken:
33
34 The program monitors the effects of cracking on the intended function of the component by
35 detection and sizing of cracks by inspection in accordance with the guidelines of appricable
36 and approved BWRVIP documents and the requirementsof the ASME Code, Section XI,
37 Table IWB 2500-1 (2001 edition including the 2002 and 2003 Addenda). An applicant may
38 use the guidelines of BWRVIP-62for inspection relief for vessel internal components with
39 hydrogen water chemistry provided such relief is submitted under the provisions of 10 CFR
40 50.55a and approved by the staff.
41
42 The applicant stated, in the PNPS LRA, that ASME Section XI through the 2003 has been
43 accepted by reference in 10 CFR 50.55a paragraph (b)(2) without modification or limitation on
44 use of Table IWB-2500-1 from the 1998 edition with 2000 addenda for BWR components.
45 Therefore, use of this version is appropriate to assure that components crediting this program
46 can perform their intended function consistent with the current licensing basis during the period
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1 of extended operation.
2
3 Durrig the audit and review, the project team asked the applicant to confirm that PNPS' BWR
4 Vessel Internals Programperforms the inspections recommended in the applicable and
5 approved BWRVIP guidelines, including those inspections that have more stringent
6 requirements than ASME Section XI except as documented in PNPS LRA under the discussion
7 of "Exceptions to NUREG-1 801." In response to this question, the applicant provided the
8 following information:
9

10 The PNPS BWR Vessel Internals Program will perform the more stringent inspections in the
11 BWRVIP inspection and evaluation guidelines approved by the NRC for referencing for
12 license renewal. Any exceptions to the approved BWRVIPs are discussed as exceptions to
13 NUREG-1801.
14
15 Note that some of the specific BWRVIPs are considered part of subprogramssuch as the
16 BWR Penetrations Programor the BWR Vessel ID Attachment Welds Program; however,
17 all are implemented through the Reactor Vessel Internals Program implementing procedure
18 at the PNPS site.
19
20 The project team reviewed the applicant's responses, together with the applicant's fourth 10-
21 year inspection program Oifan-(ML051920I357). Te project team Wmse ieviewed the applicant's
22 response to BWR VIP apl::nt fctioiieresasc entI for PNP in Appendix C of the LRA.
23 Based on these reviews, Jie projLct -e , eter~Aneith thUi op t's use of ASME Section
24 XI, 1998 edition with 200(adderidas the as., fbirtheir WR Ve 1, Internals Program is
•.D25 onsistent with the apprcnts fourtl 10-ye •r spectio&H gramplar In addition the project

26 team determined that the applicant has complied with the applicant action items identified in
27 NRC safety evaluation reportsfor BWRVIPdocuments credited for license renewal. Based
28 upon these determinations, the project team found Exr_•i.to the BWR Vessel Internals
29 Program as described in the GALL report to be acceptable. On this basis, the project team
30 found this exception acceptable.
31
32 3.0.3.2.7.4 Enhancmnt
33
34 The applicant stated, in the PNPS LRA, that the enhancement in meeting the GALL Report
35 program element is as follows:
36
37 Element: 1: Scope of Program
38 Enhancement: The PNPS top guide fluence is projected to exceed the threshold for
39 IASCC(5xI M n/crrm) prior to the period of extended operation.
40 Therefore, 10 percent of the top guide locations will be inspected using
41 enhanced visual inspection technique, EVT-1, within the first 12 years of
42 the period of extended operation, with one half of the inspections (50
43 percent of locations) to be completed within the first 6 years of the period
44 of extended operation. Locations selected for examination will be areas
45 that have exceeded the neutron fluence threshold.
46
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1 The GALL Report identified the following recommendation for the "Scope of Program" program
2 element associated with the enhancement:
3
4 The program is focused on managing the effects of cracking due to SCC, IGSCC, or IASCC.
5 The programoontains preventive measuresto mitigate SCC, IGSCC, or IASCC;ISI to
6 monitor the effects of cracking on the intended function of the components; and repair and/or
7 replacement as needed to maintain the ability to performthe intended function of BWR
8 vessel internals.
9

10 The BWRVIP documents provide generic guidelines intended to present the applicable
11 inspection recommendations to assure safety function integrity of the subject safety-related
12 reactor pressure vessel internal components. The guidelines include information on
13 component description and function; evaluate susceptible locations and safety
14 consequences of failure; provide recommendations for methods, extent, and frequency of
15 inspection; discuss acceptable methods for evaluating the structural integrity significance of
16 flaws detected during these examinations; and recommend repair and replacement
17 procedures.
18
19 The various applicable BWRVIP guidelines are as follows:
20
21 Core shroud. BWRVI IsD7--63, and -76 provide guidekies Jqrinspection and evaluation;
22 BWRVIP-02, Rev. 2, Irovid g eline'for *pr design criterla.

24 Core plate: BWRVlP-5po e• guide f-•e ,i ion andeluation; BWRVIP-50
25 provides guidelines fdr repair design cri6erl". L BW P"
26
27 Shroud support BWRVIP-38 provides guidelines for inspection and evaluation; BWRVIP-52
28 provides guidelines for repair design criteria.
29
30 Low-pressure coolant injection (LPCI) coupling: BWRVIP-42 provides guidelines for
31 inspection and evaluation; BWRVIP-56 provides guidelines for repair design criteria.
32
33 Top guide: BWRVIP-26 provides guidelines for inspection and evaluation; BWRVIP-50
34 provides guidelines for repair design criteria. Additionally, for top guides with neutron fluence
35 exceeding the IASCC threshold (5E20, E>IMeV) prior to the period of extended operation,
36 inspect 5 percent of the top guide locations using enhanced visual inspection technique,
37 EVT-1 within six years after entering the period of extended operation. An additional 5 percent
38 of the top guide locations will be inspected within 12 years after entering the period of
39 extended operation. Alternatively, if the neutron fluence for the limiting top guide location is
40 projected to exceed the threshold for IASCC after entering the period of extended operation,
41 inspect 5 percent of the top guide locations (EVT-1) within six years after the date projected
42 for exceeding the threshold. An additional 5 percent of the top guide locations will be
43 inspected within 12 years after the date projected for exceeding the threshold. The top guide
44 inspection locations are those that have high neutron fluences exceeding the IASCC
45 threshold. The extent of the examination and its frequency will be based on a 10-percent
46 sample of the total population, which includes all grid beam and beam-to-beamcrevice slots.
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1 Core spray- BWRVIP-18 provides guidelines for inspection and evaluation; BWRVIP-16 and
2 19 provides guidelines for replacement and repair design criteria, respectively.
3
4 Jet pump assembty BWRVIP-41 provides guidelines for inspection and evaluation;
5 BWRVIP-51 provides guideflnes for repair design criteria.
6
7 Control rod drive (CRD)housing. BWRVIP-47 provides guidelines for inspection and
8 evaluation; BWRVIP-58 provides guidelines for repair design criteria.
9

10 Lowerplenum BWRVIP-47 provides guidelines for inspection and evaluation; BWRVIP-57
11 provides guidelines for repair design criteria for instrument penetrations. In addition,
12 BWRVIP-44 provides guidelines for weld repair of nickel alloys; BWRVIP-45 provides
13 guidelines for weldability of irradiated structural components.
14
15 The applicant stated, in the PNPS LRA, that this enhancement will be initiated prior to the period
16 of extended operation.
17
18 During the audit and review, the project team noted that the LRA describes this and other
19 enhancements as "initiated" prior to the period of extended operation. The project team noted
20 that in describing an enhancement as something to be "initiated," rather than "implemented," the
21 LRA wording is ambiguoupwithreg hether e entpncementwilI be fully implemented
22 prior to the period of exte(ded er n. he prI jct tedm asked th. applcant to clarify or
23 resolve the ambiguity in tLe LA ns 1rharleaients. Inks letter dated mm-dd-yyyy
24 (MLxxxxxxxxxx), the ap licarnt at that th•nentf y•ing that e~hancements wl be
25 initiated prior to the peri of exte ope 4tin is t te enhance~hents will be fully
26 implemented prior to the period of extended operation. (OPEN ITEM). Since this response

provided the clarification requested; the project found it to be acceptable.
28
29 During the audit and review, the project team noted that the enhancement, as described in the
30 LRA, does not provide for any examination of the top guide during the final 8 years of the period
31 of extended operation. The project team asked the applicant to describe their plans for
32 inspection of top guide locations during the final 8 years of the 20-year period of extended
33 operation. In its letter dated mm-dd-yyyyMLxxxxxxxxxx) the applicant provided the following
34 response:
35
36 As indicated in LRA Section B.1.8, BWR Vessel Internals, under Enhancements, 10 percent
37 of the top guide locations will be inspected using enhanced visual inspection techniques,
38 EVT-1, within the first 12 years of the period of extended operation, with one-half of the
39 inspections (50 percent of the locations) to be completed within the first 6 years of the period
40 of extended operation. This enhancement will be revised to require inspection of an
41 additional 5 percent of the top guide locations during the third 6 years of the period of
42 extended operation. This change to the enhancement will be provided in an amendment to
43 the LRA. (OPEN ITEM)
44
45 The project team reviewed the applicant's response together with the applicant's evaluation of
46 the "scope of program"element of their current BWR Vessel Internals Program documented in
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1 the PNPS Aging Management Program Evaluation Report. The project team determined that the
2 applicant's programevaluation report identifies that the enhancement to inspect top guide
3 locations, as described in the LRA's description of the enhancement, is necessary to bring the
4 PNPS BWR Vessel Internals Programinto conformance with the recommendationsof
5 BWRVIP-26 guidelines. The project team also reviewed selected PNPS implementing
6 procedures and found that the current PNPS BWR Vessel Internals Program does not include

7 the requirement for top guide inspection as recommended in BWRVIP-26. On the basis that the
8 enhancement is necessary to ensure conformance with guidelines of BWRVI P-26 as
9 recommended in the GALL Report during the period of extended operation and that the applicant

10 has revised the enhancement as originally described in the LRA to include appropriate
11 examinations during the final 8 years of the period of extended operation, the project team found
12 that the enhancement to the PNPS BWR Vessel Internals Program is acceptable.
13
14 On this basis, the project team found this enhancement acceptable because when the
15 enhancementis implemented, PNPS AMP B.1.8, "BWR Vessel Internals Program,'will be
16 consistent with GALL AMP XI.M9 and will provide additional assurance that the effects of aging
17 wig be adequately managed.
18
19 3.0.3.2.7.5 oerating Ex•erience

.20
-21 The apprliant stated, in tl -NPS LlA-thatvisua and e visual examinations of vessel
22 internals (shroud support plate gi~s~t weldS', coro ray iping, jet phmp riser braces, jet pump
23 diffusers, CRD guide tul:• hand*atchmnt, r dr 'nd fe ater spargers) during
24 RFO14 (April 2003) resultd ni nfw recrd le-irta ns. Pre us visual and enhanced

• . . 25 visual examinations of veIsel internae s reve'all mdicator on core ray piping welds, and
-26 steam dryer leveling screw tack welds. Absence of new recordable indications on the vessel
27 internals provides evidence that the program is effective for managing cracking of the welds.
28
29. Visual and enhanced visual examinations of vessel internals (corerspray piping welds, core
30 spray spargers, integrally welded core support structures, jet pump restrainer wedges, shroud
31 vertical welds, shroud top guide ring, shroud support, steam dryer, steam dryer level screw tack
32 weld cracks, steam separator/shroud head, and top guide grid beams) during RFO15 (April
33 2005) resulted in no new recordable indications. Absence of new recordable indications on the
34 vessel internals provides evidence that the program is effective for managing cracking of the
35 welds.
36
37 The core shroud provides 2/3-core coverage in case of a LOCA. Because IGSCC cracking of
38 sensitized shroud welds was an industry issue, PNPS implemented a preemptive shroud
39 holddown modification during RFO10 in 1995.
40
41 During the audit and review, the project team noted that the discussion of operating history in the
42 LRA included little discussion of operating history earlier than approximately 2000. The project
43 team asked the applicant to discuss the imitations on their discussion of operating history in the
44 LRAand whether it is consistent with the requirements described in NUREG-1800,SRP-LR,
45 Appendix A, Section A.1.2.3.10 (Branch Technical Position RLSB- 1, Operating Experience). In
46 response to this request, the applicant provided the following statement:
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1 SRP Section A 1.2.3.10 states, "Operating experience with existing programs should be
2 discussed." To identify operating experience for ricense renewal, Entergy focused on
3 operating experience with the existing programs rather than operating experience from the
4 program that existed 10 or 15 years ago. Entergy did not own the plant 10 years ago.
5 Entergy focused on operating experience from the existing programs rather than operating
6 experience from the program that existed 10 or 15 years ago because results of the earlier
7 inspections do not provide information regarding existing program effectiveness. In addition,
8 BWRVIP programs incorporate industry operating experience from the entire BWR fleet.
9 The PNPS programs are based on N UREG-1 801 programs which are also based on

10 industry experience.
11
12 The project team determined that the applicant's response provided a reasonable explanation of
13 their decisions regarding presentation of "operating experience" in the LRA and that, based on
14 this response, the LRA presentation of "operating experience" is consistent with the
15 recommendations of SRP-LR, Appendix A, Section A 1.2.3.10. On this basis, the project team
16 found the applicant's response to be acceptable.
17
18 The project team reviewed the operating experience provided in the PNPS LRA and interviewed
19 the applicant's technical staff to confirm that the plant-specific operating experience did not
20 reveal any degradation not bounded by industry experience. In addition, the project team
21 reviewed PNPS operati nxper :as merdin t e-PNP&OpUe, rating Experience
22-. Review Reportfor the BI Ve IIterna Pro7 did not fin any evidence of PNPS
23 equipment degradation o• failur te t e Wll of in:ustry experience.
24. J I
25 On the basis of its revio the abo ind and pAnt-specific op iating experience and
26 discussions with the apprlcant's technical staff, the project team concluded that the applicant's
27. BWR Vessel Internals Program will.adequately manage the aging effects that are identified in the
28 PNPS LRA for which this AMP is credited.
29
30 3.0.&2.7.6 UFSAR Supipmen
31
32 The applicant provided its UFSAR Supplement for the BWR Vessel Internals Program in PNPS
33 LRA, Appendix A, Section A2.1.8, which states that the BWR Vessel Internals Programincludes
34 (a) inspection, flaw evaluation, and repair in conformance with the applicable, staff-approved
35 BWR Vessel and Internals Project (BWRVIP) documents, and (b) monitoring and control of
36 reactor coolant water chemistry in accordance with the guidelines of BWRVIP-130 to ensure the
37 long-term integrity of vessel internals components.
38
39 During the audit and review, the project team noted that the applicant's description of the BWR
40 Vessel Internals Programin the UFSAR Supplement in LRA, Appendix A, did not include, as a
41 commitment the enhancement described in LRA, Appendix B.1.8, BWR Vessel Internals. The
42 project team asked the applicant to include a description of the enhancement to PNPS' BWR
43 Vessel Internals Program in the UFSAR Supplement in LRA, Appendix A In response to this
44 request; the applicant stated that the program description in Appendix A wig be revised to identify
45 the commitment number associated with the enhancement for the BWR Vessel Internals
46 Program as described in LRA Appendix B. The program description in Appendix A will be
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1 amended to include the following statement:
2
3 License renewal commitment number 3 specifies an enhancement to this program.
4
5 This will require an amendmentto the license renewal application. {OPEN ITEM)
6
7 {WRJ Note: We w ill also need to confirm that the commitment has been rewritten to
8 include the Inspection for the third six-years during the PEO. As originally wrtten, it
9 described only the fIrst two Inspections.)

10
11 The project team reviewed the UfSAR Supplement for PNPS AMP B.1.8, found that it was
12 consistent with the GALL Report, and determined that it provides an adequate summary
13 description of the program, as identified In the SRP-LR FSAR Supplement table and as required
14 by 10 CFR 54.21 (d).
15
16 3.0.3.2.7.7 Concdluion
17
18 On the basis of its review and audit of the applicant's program, the project team found that those
19 program elements for which the applicant claims consistency with the GALL Report, are
20 consistent with the GALL Report. In addition, the project team has reviewed the exceptions and
21 the associated justificatior det rmn that AMFrth..•wk ii-Eie ns, is adequate to
22 manage the aging effectsor wh is rRtedA, th project tem has reviewed the
23 enhancement and deterrnedt t te elmpn tatin of 'Ferihan ment prior to the period of
24 extended operation woulcre n nt AMexot~g P c:en consistent ith the GALL ReportAMP
25 to which it was compared. The project team found that the applicant has demonstrated that the
26 effects of aging will be adequately managed so that the intended functions will be maintained for
27 the period of extended operation, as required by 10 CFR 54.21(a)(3). The project team also
28 reviewed the UFSAR Supplement for this AMP and found that it provides an adequate summary
29 description of the program, as required by 10 CFR 54.21(d).
30
31 3.0.3.2.8 DIESIL FUELMONITORINGPROGRAM(PNPSAMP B110)
32
33 In PNPS LRA, Appendix B, Section B.1.10, the applicant stated that PNPS AMP B.1.1 0, "Diesel
34 Fuel Monitoring Program,"is an existing plant programthat is consistent with GALL AMP XI.M30,
35 "Fuel Oil Chemistry," with exceptions and enhancements.
36
37 3.0.3.2.8.1 &=ac•m fDscdrtio
38
39 The applicant stated, in the PNPS LRA, that the programentails sampling to ensure that
40 adequate diesel fuel quality is maintained to prevent plugging of filters, fouling of injectors, and
41 corrosion of fuel systems. Exposure to fuel oil contaminants such as water and microbiological
42 organisms is minimized by periodic draining and cleaning of tanks and by verifying the quality of
43 new oil before its introduction into the storage tanks, Sampling and analysis activities are in
44 accordance with technical specifications on fuel oil purity and the guidelines of ASTM Standards
45 D4057-81 and D975-81 (or later revisions of these standards).
46
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1 3.0.3.2.8.2 Consistency with the GALL Repnort
2
3 In the PNPS LRA, the applicant stated that PNPS AMP B.1.10 is consistent with GALL
4 AM P XI.M30 with exceptions and enhancements.
5
6 The project team interviewed the applicant's technical staff and reviewed, in whole or in part, the
7 documents listed in Attachment 5 of this audit and review report for PNPS AMP B.1.10, including
8 Aging Management Program Evaluation Report, LRPD-02, Revision 1, Section 4.9, "Diesel Fuel
9 Monitoring Program,"which provides an assessment of the AMP elements' consistency with

10 GALL AMP XI.M30. Specifically, the project team reviewed the programelements (see Section
11 3.0.2.1 of this audit and review report)contained in PNPS AMP B.1.10 and associated bases
12 documents to determineconsistency with GALL AMP XI.M30.
13
14 The project team also reviewed PNPS Operating Experience Review Report, LRPD-05,
15 Revision 0, Section 4.9, 'Diesel Fuel Monitoring Program;'Standard Test Method for Water and
16 Sediment in Fuel Oils by the Centrifuge Method (Laboratory Procedure), ASTM D 1796;
17 Standard Test Method for Particulate Contaminant in Aviation Fuel by Line Sampling, ASTM D
18 2276; Standard Test Method for Particulate Contamination in Middle Distillate Fuels by
19 Laboratory Filtration, ASTM D 6217; Standard Specification for Diesel FuelOils, ASTM D 975;
20 Standard Practice for Manual Sampling of Petroleum and Petroleum Products, ASTM D 4057;
21 Standard Method for Watrr ent •t Midd Distialnte:Euelsby Centrifuge, ASTM D 2709;
22 Standard Test Method ftoPartic Contminat0 in M dle Distillate Fuels by Laboratory
23 Filtration, ASTM D 6217.1 1 I.
24
25 The project team reviewe O l those pax ns o tl Fie Fel Monitori g Program for which the
26 applicant daims consistency with GALL AMP XI.M30 and found that they are consistent with the
27 GALL Report AMP. Furthermore,the project team concluded that the applicant's Diesel Fuel
28 Monitoring Program provides reasonable assurance that effects of aging will be managed so that
29 components crediting this program can performtheir intended function consistent with the
30 current licensing basis during the period of extended operation. The project team found the
31 applicant's Diesel Fuel Monitoring Program acceptable because it conforms to the
32 recommended GALL AMP XI.M30, "Fuel Oil Chemistry,* with the exceptions and enhancements
33 as described below.
34
35 3.0.3.2.8.3 Exceptions to the GALL Report
36
37 The applicant stated, in the PNPS LRA, that the exceptions to the GALL Report program
38 elements are as follows:
39
40 Exoaption1
41
42 Elements: 1: Scope of Program
43 6: Acceptance Criteria
44 Exception: PNPS indicated in the LRAthat sampling and analysis activities are in
45 accordance with technical specifications on fuel oil purity and the guidelines of
46 ASTM Standards D 4057-81 and D 975-81. However, NUREG-1801, Rev. 1
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1 specifies ASTM Standards D 1796, D 2276, D 2709, and D 6217.
2
3 The GALL Report identified the following recommendations for the "Scope of Program" and
4 "Acceptance Criteria" program elements associated with the exception taken:
5
6 Scope of Program: The program is focused on managing the conditions that cause
7 general, pitting, and microbiological y-influenced corrosion (MIC)of the diesel fuel tank
8 internal surfaces in accordance with the plant's technical specifications ( i.e., NUREG-1430.
9 NUREG-1431, NUREG-1432,NUREG-1433)on fuel oil purity and the guidelines of ASTM

10 Standards D 1796, D 2276, D 2709, D 6217, and D 4057. The program serves to reduce the
11 potential of exposure of the tank internal surface to fuel oil contaminated with water and
12 microbiological organisms.
13
14 Acceptance Criteria: The ASTM Standard D 4057 is used for guidance on oil sampling. The
15 ASTM Standards D 1796 and D 2709 are used for guidance on the determination of water
16 and sediment contamination in diesel fuel. ASTM D 6217 and Modified D 2276, Method A are
17 used for guidance for determination of particulates. The modification to D 2276 consists of
18 using a filter with a pore size of 3.0 mm, instead of 0.8 mm.
19
20 The applicant stated, in the PNPS LRA, that PNPS technical specifications specify use of ASTM
21 D975-81, which recomm use of'ASTlD227 . The ore--;hegutdelines of D2276 are
22 appropriate for determination of lat

24 During the audit and re the roc et~ lcn ooid utfcto o o
25 using all ASTM specificati ns asind ted i REG 801, Rev. 1. ri its response, the
26 applicant stated that the Diesel Fuel Monitoring Program makes use of the guidelines of ASTM
27 D-2276 for determination of particulates in lieu of ASTM D-6217. ASTM D-2276 provides
28 guidance on determining particulate contamination using a field monitor. It provides for rapid
29 assessment of changes in contamination level without the time delay required for rigorous
30 laboratory procedures. It also provides a laboratoryfiltration method using a 0.8 micron filter.
31 ASTM D-6217 provides guidance on determining particulate contamination by sample filtration at
32 an off-site laboratory. The acceptance criterion of D-2276 is 10 mg/liter while that of D-6217is
33 24 mg/liter. Therefore, D-2276 criterion is more stringent than that of D-6217. Since ASTM D-
34 2276 is an accepted method of determining particulates and is a method recommended by
35 ASTM D-975, the D-2276 method is used at PNPS.
36
37 On this basis, the project team found this exception acceptable.
38
39 Ex~pptiQD2
40
41 Elements: 2: Preventive Actions
42 Exception: The applicant indicated that no additives are used beyond those added by the
43 refiner. The applicant does not add biocides, stabilizers, or corrosion
44 inhibitors as required by N UREG 1801, Rev 1., XI.M30.
45
46 The GALL Report identified the following recommendation for the "Preventive Actions" program
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1 element associated with the exception taken:
2
3 The quality of fuel oil is maintained by additions of biocides to minimize biobgical activity,
4 stabilizers to prevent biological breakdown of the diesel fuel, and corrosion inhibitors to
5 mitigate corrosion. Periodic cleaning of a tank allows removal of sediments, and periodic
6 draining of watercollected at the bottom of a tank minimizes the amount of water and the
7 length of contact time. Accordingly, these measures are effective in mitigating corrosion
8 inside diesel fuel oil tanks. Coatings, if used, prevent or mitigate corrosion by protecting the
9 internal surfaces of the tank from contact with water and microbiological organisms.

10
11 The applicant stated, in the PNPS LRA, that PNPS does not add biocides, stabilizers, or
12 corrosion inhibitors to the diesel fuel. Plant-specific operating experience has not indicated
13 significant problems related to MIC. Since water contamination in the diesel fuel storage tanks is
14 minimized, the potential for MIC is limited.
15
16 During the audit and review, the project team found program documentation indicating that
17 tanks, except the security diesel generator fuel storage tank, are periodically drained, cleaned,
18 and inspected. The quarity of new oN is verified before it is introduced to storage tanks. This
19 exception to NUREG 1801, Rev. 1 is acceptable for all tanks, except the security diesel
20 generator fuel storage tank, because no degradation of or water contamination in the fuel
21 storage tanks has been detected to the |iesel FueltMolriorg.Program will be
22 enhanced to include UTfthe •tto- of taks (•t•t tsecurity dsel generator fuel storage
23 tank). If indications of de radat' n wat conImihatior are-fbund the future, PNPS will
24 consider additions of cor W ib ors a b 6 de• d!tng the cortective action process. On
25 this basis, the project tea found th'exce accetabie. to.

.26
27 Exception 3
28
29 Elements: 2: Preventive Actions
30 Exception: The security diesel generator fuel storage tank is not periodically cleaned and
31 inspected because the internals are inaccessible.
32
33 The GALL Report identified the following recommendation for the "Preventive Actions" program
34 element associated with the exception taken:
35
36 The quality of fuel oil is maintained by additions of biocides to minimize biological activity,
37 stabilizers to prevent biological breakdown of the diesel fuel, and corrosion inhibitors to
38 mitigate corrosion. Periodic cleaning of atank allows removal of sediments, and periodic
39 draining of watercollected at the bottom of a tank minimizes the amount of water and the
40 length of contact time. Accordingly, these measures are effective in mitigating corrosion
41 inside diesel fuel oil tanks. Coatings, if used, prevent or mitigate corrosion by protecting the
42 internal surfaces of the tank from contact with water and microbiological organisms.
43
44 The applicant stated, in the PNPS LRA, that the security diesel fuel storage tank does not have
45 manways or other means of access to the internals. Therefore, no preventative action is taken
46 for the security diesel generator fuel storage tank because the internals are inaccessible (there
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1 are no manways or other means to access the internals).
2
3 During the audit and review, the project team asked the applicant to provide justification for not
4 cleaning and visually inspecting the security diesel generator fuel storage tank on a periodic
5 basis. In its response to this request, the applicant provided information with regard to how loss
6 of material due to MIC and general corrosion will be managed. The security diesel generatorfuel
7 storage tank is a double-walled tank. Instrumentation will be added to monitor leakage between
8 the two walls of the tank, and the fuel will be sampled for water contamination at the bottom of
9 the tank A modification to provide instrumentation will be installed prior to the period of extended

10 operation. Water is necessary for MIC and general corrosion in the fuel oil environment.
11 Verification that water is not present at the tank bottom will ensure loss of material is not
12 occurring. This exception to NUREG 1801, Rev. 1 is acceptable for the security diesel generator
13 fuel storage tank because the two enhancementsto the program will ensure corrective action
14 before the tank is breached due to loss of material. On this basis, the project team found this
15 exception acceptable.
16
17
18
19 Elements: 3: Parameters Monitored/Inspected
20 6: Acceptance Criteria
21 Exception: Deterhinatia of flates may be rding to ASTM Standard D 2276
22 ratherhan if ASIM D.6M hOdA.
23 v I
24 The GALL Report identifid the loII edtio for the *l rameters
25 Monitored/Inspected" ancAcceptance Crite ra~progratm lements a ted with the exception
26 taken:
27
28 Parameters Monitored/Inspected: The AMP monitors fuel oil quarity and the levels of
29 water and microbiological organisms in the fuel oil, which cause the loss of material of the
30 tank internal surfaces. The ASTM Standard D 4057 is used for guidance on oil sampling.
31 The ASTM Standards D 1796 and D 2709 are used for determination of waterand sediment
32 contamination in diesel fuel. For determination of particulates, modified ASTM D 2276,
33 Method A, is used. The modification consists of using a filter with a pore size of 3.0 mm,
34 instead of 0.8 mm. These are the principal parameters relevant to tank structural integrity.
35
36 Acceptance Criteria: The ASTM Standard D 4057 is used for guidance on oil sampling.
37 The ASTM Standards D 1796 and D 2709 are used for guidance on the determination of
38 water and sediment contamination in diesel fuel. ASTM D 6217 and Modified D 2276, Method
39 A are used for guidance for determination of particulates. The modification to D 2276
40 consists of using a filter with a pore size of 3.0 mm, instead of 0.8 mm.
41
42 The applicant stated, in the PNPS LRA, that determination of particulates may be according to
43 ASTM Standard D2276 which conducts particulate analysis using a 0.8 micron filter, rather than
44 the 3.0 micron filter specified in NUREG-1 801. Use of a filter with a smaller pore size results in
45 a larger sample of particulates because smaller particles are retained. Thus, use of a 0.8
46 micron filter is more conservative than use of the 3.0 micron fifter specified in NUREG-1801.
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1 During the audit and review, the project team determined that the procedure used by the
2 applicant to conduct particulate levels is more conservative than that of NUREG-1801, Rev 1. It
3 was, therefore, concluded that the testing methods adequately detect unacceptable levels of
4 particulates. On this basis, the project team found this exception acceptable.
5
6 3.0.3.2.8.4 Enhancment
7
8 The applicant stated, in the PNPS LRA, that the enhancements in meeting the GALL Report
9 programelement are as follows:

10
11 Enhanmt
12
13 Element: 1: Scope of Program
14 Enhancement: The Diesel Fuel Monitoring Program will be enhanced to include periodic
15 sampling of the security diesel generator fuel storage tank, near the
16 bottom, to determine water content.
17
18 The GALL Report identified the following recommendation for the Scope of Prograrm program
19 element associated with the enhancement:
20
21 Scope of Program: haprograis-focused r• manging the conditions that cause
22 general, pitting, and 1crob 1g y-i, t len corr( ion (MIC) f the diesel fuel tank

23 internal surfaces in a rdar tit-pla'sthn TFi•jcfic ions (i.e., NUREG-1430,
24 NUREG-1431, NUR -1 NREG- '4 )6ofijeýl purity ancthe guidelines of ASTM
25 Standards D1796, D 6 MM.ID270 D627,nd D . The progamservestoreducethe
26 potential of exposure of the tank internal surface to fuel oil contaminated with water and
27 microbiological organisms.
28
29 The apprlcant stated, in the PNPS LRA, that the Diesel Fuel Monitoring Program will be
30 enhanced to include sampling the bottom of security diesel generatorfuel storage tank for water.
31 Any indication of water contamination will be handled in the Corrective Action Program where
32 additions of biocides and corrosion inhibitors will be considered. Since the effect of any water
33 contamination is minimized, the potential for MIC and general corrosion will be limited providing
34 additional assurance that loss of material wil be adequately managed.
35
36 On this basis, the project team found this enhancement acceptable since when enhancement is
37 implemented, PNPS AMP B.1.10, Diesel Fuel Monitoring Program,"will be consistent with
38 GALL AMP XI.M30 and will provide additional assurance that the effects of aging will be
39 adequately managed
40
41 Fnbaocmpnt
42
43 Element: 4: Detection of Aging Effects
44 Enhancement: The Diesel Fuel Monitoring Program will be enhanced to include periodic
45 ultrasonic measurement of the bottom surface of the security diesel
46 generator fuel storage tank to ensure that significant degradation is not
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1 occurring.
2
3 The GALL Report identified the following recommendation for the 'Detection of Aging Effects"
4 programelement associated with the enhancement:
5
6 Degradation of the diesel fuel oN tank cannot occur without exposure of the tank internal
7 surfaces to contaminants in the fuel oil, such as water and microbiological organisms.
8 Compliance with diesel fuel oil standards in item 3 above and periodic multi-level sampling
9 provide assurance that fuel oi contaminants are below unacceptable levels. Internal

10 surfaces of tanks that are drained for cleaning are visually inspected to detect potential
11 degradation. However,corrosion may occur at locations in which contaminants may
12 accumulate, such as a tank bottom, and an ultrasonic thickness measurement of the tank
13 bottom surface ensures that significant degradation is not occurring.
14
15 The applicant stated, in the PNPS LRA, that the Diesel Fuel Monitoring Programwould be
16 enhanced to provide periodic ultrasonic inspection of the bottom surface of the security diesel
17 generator fuel storage tank. However, during the site audit, the applicant indicated that UT is not
18 possible at the bottom of the security diesel generator fuel storage tank because of tank
19 geometry and installation configuration. Therefore,this enhancement was revised to add
20 instrumentation to monitor leakage betweenthe two walls of this double-walled tank. This
21 enhancement to the Diesel FuelMo itorngLProgr wil ecorrective action will be
22 implemented before the ter ta N is b duet loss of erial providing additional
23 assurance that the effeo~f agir •W deqate m a-I Thi- enhancement is item #5

24 on the applicant's list of mmit n for renewall nd will be mpleted prior to the
25 period of extended operao n.
26
27 On this basis, the project team found this enhancement acceptable since when enhancement is
28 implemented, PNPS AMP B. 1.10, "Diesel Fuel Monitoring Program,"will be.consistent with
29 GALL AMP XI.M30 and will provide additional assurance that the effects of aging will be
30 adequately managed
31
32 Enhancment
33
34 Element: 6: Acceptance Criteria
35 Enhancement: UT measurements of tank bottom surfaces will have an acceptance
36 criterion of > 60% Tnom
37
38 The GALL Report identified the following recommendation for the "Acceptance Criteria" program
39 element associated with the enhancement:
40
41 The ASTM Standard D 4057 is used for guidance on oil sampling. The ASTM Standards D
42 1796 and D 2709 are used for guidance on the determination of water and sediment
43 contamination in diesel fuel. ASTM D 6217 and Modified D 2276, Method A are used for
44 guidance for determination of particulates. The modification to D2276 consists of using a
45 filter with a pore size of 3.0 mm, instead of 0.8 mm.
46
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1 The applicant stated, in the PNPS LRA, that UT measurementsof tank bottom surfaces
2 will have an acceptance criterion of > 60 %Tnom.
3
4 During the audit and review, the project team asked the applicant to provide justification for the
5 Ž> 60% of nominal thickness" acceptance criterion. In its original response, the applicant stated
6 that the acceptance criterion was based on one set of UT measurements where the minimum
7 wall thickness found was 95 percent of the nominal wall thickness. During the site audit, the
8 applicant stated although it is likely that this is due to normalvariation of the wall thickness during
9 fabrication, it was assumed that the difference in wall thickness was the result of aging

10 degradation. Projection of this thinning rate indicated that the Ž_> 60% of nominal thickness"
11 acceptance criterion will not be exceeded during the period of extended operation even if the
12 thinning rate was doubled. However, the project team indicated that there was no basis showing
13 the tanks would performtheir intended functions with wall thinning down to 60 percent of the
14 nominal wall thickness. Therefore,the applicant revised this enhancement to specify
15 acceptance criterion for UT measurementsof the emergencydiesel generator fuel storage tanks
16 (T-126A&I). This enhancement is item #6 on the applicant's list of commitments for license
17 renewal and will be completed prior to the period of extended operation. This revised
18 enhancement requires an amendment to the LRA.
19
20 During the audit and review, the project team asked two additional questions regarding UT
21 measurements of the diewellfuel tanks-:7 n r Tr7 r -':7

22 1
23 (1) Will tank bottoms sub 'ct~doto--prceht U pdationl
24 F~1.
25 In its response, the applican stat a tank bottoms would not be 100-percent
26 inspected. Rather, a periodic UT measurement is performed onthe bottom surface of
27 the underground emergency diesel fuel oil storage tanks. During these inspections, UT
28 measurements are made at several random locations on the bottom of these tanks.
29 This response is acceptable because random measurements will be able to trend any
30 loss of material to the tank bottoms.
31
32 (2) If reduction of thickness is discovered during UT, will microbiological activity be
33 monitored and biocide added in the future? If not, provide a justification for not doing so.
34
35 In its response, the applicant stated that in accordance with the Corrective Action
36 Program, an engineering evaluation into the cause will be performed if test acceptance
37 criteria are not met and corrective actions will be implemented to ensure that the
38 intended function of the tanks can be maintained consistent with the current licensing
39 basis for the period of extended operation. If appropriate to address the cause, biocide
40 addition may be an element of the corrective action. This response is acceptable
41 because no evidence of MIC in diesel fuel storage tanks has been discovered to date,
42 and biocide addition will be considered during the corrective action if evidence of MIC is
43 discovered (e.g., during UT measurementsor visual examinations).
44
45 On this basis, the project team found this enhancement acceptable because when the
46 enhancement is implemented, PNPS AMP B.1.10, "Diesel Fuel Monitoring Program,"will be
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1 consistent with GALL AMP XI.M30 and will provide additional assurance that the effects of aging
2 will be adequatelymanaged.
3
4 3.0.3.2.8.5 Onerating F=r'
5
6 The applicant stated, in the PNPS LRA, that in 2001, two diesel fuel oil deliveries were rejected;
7 one because the oil viscosity wastoo low and one because the oil had detectable visble
8 particulate contamination. Rejection of inferior fuel shipments maintains diesel fuel quality to
9 prevent loss of material and cracking of fuel system components.

10
11 Monthly sampling of the B EDG fuel oil tank and the B SBO fuel oil tank in August 2003 indicated
12 a small amount of water was in the tanks. Gaskets were replaced although the indication of
13 water was determined to be a false positive. The tanks were confirmed to be water-free during
14 subsequent testing. Sampling of the B EDG fuel oil tank in January 2005 indicated a small
15 amount of water was in the tank. However, subsequent testing confirmed the tank to be water-
16 free. Other fuel oil sampling results from 2000 through August 2005 reveal that fuel oil quality is
17 being maintained in compriance with acceptance criteria. A 1998 visual and ultrasonic
18 inspection of A and B diesel fuel oil storage tank internals revealed no degradation. A 2002
19 visual inspection of A and B SBO fuel oil storage tank internals revealed no degradation.
20 Continuous confirmation of diesel fuel quality, timely corrective actions, and absence of
21 degradation in the fuel oil-storage taIprqvide er enc theOprogram is effective in
22 managing loss of materialand Ce.'gof fti el co .lponents.

24 The project team revieweti the o terc ting eter noe aoed in the PS LRA and interviewed
25 the applicant's technical saffto confirm tha th1 plant--ic operattng experience did not
26 reveal any degradation not bounded by industry experience. In addition, the project team
27 reviewed PNPS operating experience as documented in the PNPS Operating Experience
28 Review Reportfor the Diesel Fuel Monitoring Program and did not find any evidence of PNPS
29 component degradation or failures that are outside the envelope of industry experience.
30
31 On the basis of its review of the above industry and plant-specific operating experience and
32 discussions with the applicant's technical staff, the project team concluded that the applicant's
33 Diesel Fuel Monitoring Program will adequately manage the aging effects that are identified in the
34 PNPS LRA for which this AMP is credited.
35
36 3.0.3.2.8.6 UFSARSuppleme
37
38 The applicant provided its UFSARSupplement for the Diesel Fuel Monitoring Program in PNPS
39 LRA, Appendbc A, Section A.2.1.10, which states that the Diesel Fuel Monitoring Program entails
40 sampling to ensure that adequate diesel fuel quality is maintained to prevent plugging of filters,
41 fouling of injectors, and corrosion of fuel systems. Exposure to fuel oil contaminants such as
42 water and microbiological organisms is minimized by periodic draining and cleaning of tanks and
43 by verifying the quality of new oil before its introduction into the storage tanks.
44
45 During the audit and review, the project team noted that the applicant's description of the B. 1.10
46 program in UFSAR Supplement in LRA, Appendix A, did not include, as a commitment, the
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1 enhancements described in LRA, Appendix B.1.10. The project team asked the applicant to
2 include a description of the enhancements to PNPS' B.1.10 programin the UFSAR Supplement
3 in LRA, Appendix A as recommended by NUREG-1800,Section 3.X.2.4. In response to this
4 request, the applicant stated that program description in Appendix A will be revised to identify the
5 commitment number(s) associated with the enhancement(s)for that programas described in
6 LRA Appendix B. The programdescription in Appendix A will be amended to include the
7 following statement:
8
9 License renewal commitment numbers 4, 5, and 6 specify enhancements to this

10 program.
11
12 This will require an amendmentto the license renewal application. (Open Item).
13
14 When PNPS officially Issues the commitment list and the revised write-up, the
15 appropriate commitmentnumber should be Inserted above.
16
17 The project team reviewed the UFSAR Supplement for PNPS AMP B.1.10, found that it was
18 consistent with the GALL Report, and determined that it provides an adequate summary
19 description of the program as identified in the SRP-LR FSAR Supplement table and as required
20 by 10 CFR 54.21 (d).
21
22 3.0.3.2.8.7gnIuajin Cord, [
24 h andafddnt I/s'r .a~24 On the basis of its revilJand it the 9 pant's•ro ram,the p ' ct team found that those
25 program elements for wh~ithe app icant claims consistency with the L Report, are

26 consistent with the GALL Report. In addition, the project team has reviewed the exceptions and
27 the associated justifications and determined that the AMP, with the exceptions, is adequate to
28 manage the aging effects for which it is credited. Also, the project team has reviewed the
29 enhancements and determined thatithe implementation of the enhancements prior to the period
30 of extended operation would result in the existing AMP being consistent with the GALL Report
31 AMP to which it was compared. The project team -found that the applicant has demonstrated that
32 the effects of aging will be adequately managed so that the intended functions will be maintained
33 for the period of extended operation, as required by 10 CFR 54.21 (a)(3). The project team also
34 reviewed the UFSAR Supplement for this AMP and found that it provides an adequate summary
35 description of the program, as required by 10 CFR 54.21(d).
36
37 3.0.3.2.9 FATIGU EMONITORINGPROG'RAM (PNPSAMP B 112)
38
39 In PNPS LRA, AppendixB, Section B.1.12, the applicant stated that PNPS AMP B.1.12, "Fatigue
40 Monitoring Program,"is an existing plant programthatis consistent with GALL AMPX.M1, "Metal
41 Fatigue of Reactor Coolant Pressure Boundary," with exceptions.
42
43 3.0.3.2.9.1 Program Dpscyyrpon
44
45 The applicant stated, in the PNPS LRA, that in order not to exceed design limits on fatigue
46 usage, the Fatigue Monitoring Program tracks the number of critical thermal and pressure
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1 transients for selected reactor coolant system components. The programensures the validity of
2 analyses that explicitly assumed a specified number of thermal and pressure fatigue transients
3 by assuring that the actual effective number of transients is not exceeded.
4
5 3.0.3.2.9.2 Consistency with the GALL Report
6
7 In the PNPS LRA, the applicant stated that PN PS AMP B.1.12 is consistent with GALL
8 AMPX.M1, with exceptions.
9

10 The project team interviewed the applicant's technical staff and reviewed, in whole or in part, the
11 documents listed in Attachment 5 of this audit and review report for PNPS AMP B.1.12, including
12 Aging Management Program Evaluation Report, LRPD-02, Revision 1, Section 4.11, Fatigue
13 Monitoring Program, which provides an assessment of the AMP elements' consistency with
14 GALL AMP X.M1. Specifically, the project team reviewed the programelements (see Section
15 3.0.2.1 of this audit and review report)contained in PNPS AMP B.1.12 and associated bases
16 documents to determineconsistency with GALL AMP X.M1.
17
18 The project team also reviewed Operating Experience Review Report, LRPD-05, Revision 0,
19 Section 4.1.11, Fatigue Monitoring Program, PNPS Procedure No. 1.3.118, Rev. 1, Reactor
20 Vessel Fatigue Cyclic Duty Monitoring Program Procedure, and License Renewal Project
21 Reports, LRPD-03, Revisi.n0,:and ID-E , ReMY% ion 0TLA s i

23 In the comparison to ,.- le nt ptar e&titeri ̀ th6appli nt stated that it was
24 consistent with GALL. H wevthevComp•. sta t'amet does not dress environmental
25 fatigue. As written, this s tement isliot co itent with dAL. The 0plicant wasasked to
26 clarify how it addressed environmental fatigue for this element and justify why, as written, the
27 element is consistent with GALL Report. In its response, the applicant stated that an exception
28 was not identified in element 6 in the LRAAMP since the exception addressed under element 2
29 was considered adequate. For clarification, the applicant agreed to revise LRPD-02, Revision 0,
30 Section 4.1.11 to show an exception for element 6.
31
32 (Open Item) Also, in a letter dated mm-dd-yyyy(MLaaaaaaaaa), the applicant agreed to
33 add element 6 to the existing exception 1 In the LRA. Section 3.0.3.2.9.3 of this audit
34 report addresses this exception. (Open Item)
35
36 The project team reviewed those portions of the Fatigue Monitoring Program for which the
37 applcant claims consistency with GALL AMP X.M1 and found that they are consistent with the
38 GALL ReportAMP. Furthermore,the project team concludes that the applicant's Fatigue
39 Monitoring Program provides reasonable assurance that the applicant's Fatigue Monitoring
40 Program provides reasonable assurance that effects of aging will be managed so that
41 components crediting this program can performtheir intended function consistent with the
42 current licensing basis during the period of extended operation. The project team found the
43 applicant's Fatigue Monitoring Programacoeptable because it conforms to the recommended
44 GALL AMP X.M1, Metal Fatigue of Reactor Coolant Pressure Boundary,* with exceptions as
45 described below.
46
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1 3.0.3.2.9.3 Exceptions to the GALIL Report
2
3 The applicant stated, in the PNPS LRA, that the exceptions to the GALL Report program
4 elements are as follows:
5
6 Fxopion 1
7
8 Element: 2: Preventive Actions
9 6. Acceptance Criteria

10 Exception: The Fatigue Monitoring Program only involves tracking the number of transient
11 cycles and does not include assessment of the impact of the reactor water
12 environment on critical components.
13
14 The GALL Report identified the following recommendation for the "Preventive Actions" program
15 element associated with the exception taken:
16
17 Maintaining the fatigue usage factor below the design code limit and considering the effect of
18 the reactor water environment, as described under the program description, will provide
19 adequate margin against fatigue cracking of reactor coolant system components due to
20 anticipated cyclic strains.
21r - • -
22 The GALL Report identi the lbio/ng r m dm ati for the "Crrective Action" program
23 element associated with t exct. e t aCe
25 The acceptance crite,,a v0•,nvo,,s ainta~nithe.Atjeusageb the design code limit

26 considering environmental fatigue effects as described under the programdescription.
27
.28 The applicant stated, in the PNPS LRA, that the effect of the reactor water environment on
29 fatigue is addressed as described in Section 4.3.3. In LRA Section 4.3.3, Effects of Reactor
30 Water Environment on Fatigue Life, the applicant has appropriately addressed the effect of
31 reactor water environment and committed to implementing a program to address those
32 locations wherethe CUF will exceed 1.0. Based on the review of LRA Section 4.3.3, the project
33 team found this exception acceptable.
34
35 Exception 2
36
37 Element: 4: Detection of Aging Effects
38 Exception: The PNPS program does not provide for periodic update of the fatigue usage
39 calculations.
40
41 The GALL Report identified the following recommendation for the "Detection of Aging Effects"
42 program element associated with the exception taken:
43
44 The program provides for periodic update of the fatigue usage calculations.
45
46 The applicant stated, in the PNPS LRA, that updates of fatigue usage calculations are not

118



[ D-ames Davis- - D'raftA-udit Report 630-06.pdf -- -- --- Page -1622-&

Pilgrim Nuclear Power Station Audit and Review Report

1 necessary unless the number of accumulated fatigue cycles approachesthe number of
2 assumed design cycles. The PNPS programprovides for periodic assessment of the number
3 of accumulated cycles. If a design cycle assumption is approached, corrective action is taken
4 which may include update of the fatigue usage calculation.
5
6 This exception is acceptable because this is an alternative method for ensuring that the design
7 code limit is not exceeded.
8
9 3.0.3.2.9.4 Enhancments

10
11 None.
12
13 3.0.3.2.9.5 oerating Fxperienoe
14
15 The applicant stated, in the PNPS LRA, that industry experience has been factored into the
16 PNPS fatigue monitoring programthrough incorporation of Regulatory Guides and BWRVIP
17 documents. The locations at which CUFs are calculated include those identified in
18 NUREG/CR-62E0.
19
20 Industry experience has identified thermal stresses that were not considered in the original
21 design of PNPS. These t ermal stresses have been eval ated-71PNPS•will continue to evaluate
22 future industry experiencd on fatigu•of Clau s 1 0rponebts.
23. r'-- "' f i:- }
24 For recent reactor shutdovns ana st~rtups,)cy(e Iimitatio~ s did not t.end toward exeeding the
25 aliowable number of cyclde." This demonstrlt~s that the p ogramcotinues to monitor plant
26 transients and track the accumulation of these transients.
27
26 The project team reviewed the operating experience provided~in the PNPS LRA and interviewed
29 the applicant's technical staff to confirm that the plant-specific operating experience did not
30 reveal any degradation not bounded by industry experience.
31
32 On the basis of its review of the above industry and plant-specific operating experience and
33 discussions with the applicant's technical staff, the project team concluded that the applicant's
34 Fatigue Monitoring Program will adequately manage the aging effects that are identified in the
35 PNPS LRA for which this AMP is credited.
36
37 3.0.3.2.9.6 UESARSuleme
38
39 The applicant provided its UFSARSupplement for the Fatigue Monitoring Program in PNPS LRA,
40 Appendix A, Section A.2.1.12, which states that in order not to exceed design limits on fatigue
41 usage, the Fatigue Monitoring Program tracks the number of critical thermal and pressure
42 transients for selected reactor coolant system components. The program ensures the validity of
43 analyses that explicitly assumed a fixed number of thermal and pressure fatigue transients by
44 assuring that the actual effective number of transients does not exceed the assumed limit.
45
46 The project team reviewed the UFSAR Supplement for PNPS AMP B.1.12, found that it was
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1 consistent with the GALL Report, and determined that it provides an adequate summary
2 description of the program, as identified in the SRP-LR FSAR Supplement table and as required
3 by 10 CFR 54.21(d).
4
5 3.0.3.2.9.7 Condlusion
6
7 On the basis of its review and audit of the applicant's program, the project team found that those
8 programelements for which the appricant claims consistency with the GALL Report, are
9 consistent with the GALL Report In addition, the project team has reviewed the exceptions and

10 the associated justifications and determined that the AMP, with the exceptions, is adequate to
11 manage the aging effects for which it is credited. The project team found that the applicant has
12 demonstrated that the effects of aging will be adequately managed so that the intended functions
13 will be maintained for the period of extended operation, as required by 10 CFR 54.21 (a)(3). The
14 project team also reviewed the UFSAR Supplement for this AMP and found that it provides an
15 adequate summarydescription of the program, as required by 10 CFR 54.21(d).
16
17 3.0.3.2.10 FIRFPROTFCTIONPROGRAM (PNPSAMP .1 13 1)
18
19 In PNPS LRA, AppendixB, Section B.1.13.1, the applicant stated that PNPSAMP B.1.13.1, "Fire
20 Protection Program,"is an existing plant programthat is consistent with GALL AMP XI.M26, "Fire
21 Protection," with e)xceptio -sand enhpncernents.
22
23 3.0.3.2.10.1

diesel-drivenbarierispetoada
24 JinluI25 The applicant stated, in t e-PNPS LAAthlalth p a and a
26 diesel-driven fire pump inspection. The fire barrier inspection requires periodic visual inspection
27 of fire barrier penetration seals, fire barrier walls, ceilings, and floors, and periodic visual
28 inspection and functional tests of fire-rated doors to ensure that their operability is maintained.
29 The diesel-driven fire pump inspection requires that the pump be periodically tested to ensure
30 that the fuel supply ein can perform its intended function. The program also includes periodic
31 inspection and testing of the Halon fire suppression system.
32
33 Corrective actions, confirmation process, and administrative controls in accordance with the
34 requirements of 10 CFR 50 Appendix B are applied to the Fire Protection Program.
35
36 3.0.3.2.10.2 Cor;istsncy with the GAL Report
37
38 In the PNPS LRA, the applicant stated that PNPS AMP B.1.13.1 is consistent with GALL
39 AMP XI.M26,with exceptions and enhancements.
40
41 The project team interviewed the applicant's technical staff and reviewed, in whole or in part, the
42 documents listed in Attachment 5 of this audit and review reportfor PNPS AMP B.1.13.1,
43 including Aging Management Program Evaluation Report, LRPD-02, Revision 1, Section 4.12,
44 'Fire Protection Programs,'which provides an assessment of the AMP elements' consistency
45 with GALL AMP XI.M26. Specifically, the project team reviewed the programelements (see
46 Section 3.0.2.1 of this audit and review report) contained in PNPS AMP B.1.13.1 and associated
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1 bases documentsto determineconsistency with GALL AMP Xl.M26.
2
3 The project team also reviewed PNPS ProcedureNo. 8.B.1, Rev. 64, Fire Pump Test
4 Procedure; PNPS Procedure No. 8.8.15, Rev. 36, Functional Tests of Fire Pumps - P-135,
5 P-140, and P-181 Procedures; PNPS Procedure No. 8.B.17.1, Rev. 17, Inspection of Fire Door
6 Assemblies Procedure; PNPS Procedure No. 8.6.17.2, Rev. 9, Inspection of Fire Damper
7 Assemblies Procedure; PNPS Procedure No. 8.6.22, Rev. 28, HALON 1301 System - Cable
8 Spreading Room Procedure; and PNPS Procedure No. 8.B.29, Rev. 7, Inspection of Fire
9 Barriers Procedure.

10
11 The project team identified a difference for element 3, Parametersto be Monitored or Inspected,
12 in that the exception taken for frequency for element 4, Detection of Aging Effects, was not taken
13 for element 3. The applicant was asked to justify whythis exception did not apply to element 3
14 also. In its response, the applicant stated that per NUREG-1800,SRP-LR,Section A.1.2.3.4,
15 element 4 describes "when","where," and "how" program data are collected. Therefore, the
16 exception to inspection frequencywas applied to element 4. PNPS did not take exception to the
17 parameters to be monitored or inspected for penetration seals. Therefore, the exception does
18 not apply to element 3. Based on a review of the SRP-LR guidelines, the project team found the
19 applicant response acceptable.
20
21 The project team identif adiffere relemet-4, Detection of Aging Effects. The GALL
22 report states that the peribdic fu test d irýctio performecdit least once every six
23 months detects degradatkrn of fir r re •srfgsterný before the loss of the
24 componert intended function•owoer, I•,r relew o¶ L D-02, Re`.1, Section 4.12.1.B.4.b,25 PNPS performs this test cice each iratirg 4le,w 'differs frori the GALL report

26 frequency. The project team asked the applicant to justify why this is not an exception to
27 element 4 and, if it is an exception, to revise the LRAto include it..
28

. 29 In response, the applicant stated that an exception should have been included in the license
30 renewal application for AMP B.1.13.1, Fire Protection Program,element 4. In a letter dated,
31 XX-YY-ZZZZ (MLaaaaaaaaa), the applicant Identif led this exception forelement 4, of AMP
32 B.1.13.1. (Open Item) The project team's evaluation of this exception is provided in section
33 3.0.3.2.10.3 of this audit and review report.
34
35 In element 3, the GALL Report states that visual inspection of the fire barrier walls, ceilings, and
36 floors examines any sign of degradation such as cracking, spalling, and less of material caused
37 by freeze-thaw, chemical attack, and reaction with aggregates. Procedure 8.6.29 addresses
38 cracking, spalling, etc.; however, loss of material (LOM) is not addressed. The project team
39 asked the applicant where inspection of LOM is addressed. In its response, the applicant stated
40 that LOM for fire barrier, walls, ceilings, and floors is addressed in procedure 8.B.29, Section
41 8.2. This procedure section describes how each fire barrier is to be inspected. It directs
42 inspectors to take note of any damaged portions of the barrier and lists cracks/ooids/gap s in
43 walls as an example of damage to be noted. It further states that if a major defect exists in any
44 barrier, it will be evaluated and entered into the corrective action process. The project team
45 reviewed the procedure 8.B.29, determined that it provides an acceptance criteria for each type
46 of barrier, and found the applicant response acceptable.
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1 The project team revAewed those portions of the Fire Protection Program for which the applicant
2 claims consistency with GALL AMP XI.M26 and found that they are consistent with the GALL
3 ReportAMP. Furthermore,the project team concluded that the applicant's Fire Protection
4 Program provides reasonable assurance that effects of aging will be managed so that
5 components crediting this program can performtheir intended function consistent with the
6 current licensing basis during the period of extended operation. The project team found the
7 applicant's Fire Protection Programacceptable because it conforms to the recommended GALL
8 AMP XI.M26, "Fire Protection," with the exceptions and enhancementsas described below.
9

10 3.0.3.2.10.3 Exception. to the GALL Report
11
12 The applicant stated, in the PNPS LRA, that the exceptions to the GALL Report program
13 elements are as follows:
14
15 Exeto1
16
17 Element: 1: Scope of Program
18 Exception: This program is not necessary to manage aging effects for carbon dioxide fire
19 protection system components.
20
21 The GALL Report identiflidithe folio hinriIommendatiop for #eScope-of Program" program
22 element associated with te exciptik n /t ak
23
24 For operating plants, 'e Aarrnnage thagig eff -ds on the •tended function of the
25 penetration seals, firetrer ws, ceilingA, and floo , and all fi rated doors (automatic or
26 manual) that perform a fire barrier function. It also manages the aging effects on the
27 intended function of the fuel supply line. The AMP also includes management of the aging
28 effects on the intended function of the halon/C02 fire suppression system.
29
30 The applicant stated, in the PNPS LRA, that the carbon dioxide fire suppression system is not
31 subject to aging managementreview.
32
33 The project team asked the applicant to provide justification as to why the carbon dioxide fire
34 suppression system is not subject to aging management review. In its response, the applicant
35 stated that the CARDOX system is required for insurance purposes but is not required to protect
36 safety-related systems. Therefore, the system has no intended functions for 1 OCFR54.4(a)(1)
37 or (a)(3). Also, since the system does not contain iquids that could leak and cause physical
38 interaction with safety-related components, it does not have any intended functions for
39 10CFR54.4(#(2). Based on the above, since the system does not have any license-renewal-
40 related intended functions, the applicant response is acceptable. On the basis that this system
41 does not have any intended functions for 1OCFR54.4(a)(1),(a)(2), or (a)(3), and is therefore not
42 in scope of license renewal, the project team found this exception acceptable.
43
44 Exception
45
46 Element: 4: Detection of Aging Effects
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1 Exception: The NUREG-1801 programstates that approximately 10 percent of each type
2 of penetration seal should be visually inspected at least once every refueling
3 outage The PNPS program specifies inspection of approximately 20 percent
4 of the seals each operating cycle, with all accessible fire barrier penetration
5 seals being inspected at least once every five operating cycles.
6
7 The GALL Report identified the following recommendation for the "Detection of Aging Effects
8 program element associated with the exception taken:
9

10 Visual inspection of penetration seals detects cracking, seal separation from walls and
11 components, and rupture and puncture of seals. Visual inspection by fire protection qualified
12 inspectors of approximately 10 percent of each type of seal in walkdowns is performed at
13 least once every refueling cycle. If any sign of degradation is detected within that sample,
14 the scope of the inspection is expanded to include additional seals. Visual inspection by fire
15 protection qualified inspectors of the fire barrier walls, ceilings, and floors, performed in
16 walkdowns at least once every refueling outage ensures timely detection of concrete
17 cracking, spalling, and loss of material. Visual inspection by fire protection qualified
18 inspectors detects any sign of degradation of the fire door such as wear and missing parts.
19 Periodic visual inspection and function tests detect degradation of the fire doors before there
20 is a loss of intended function.
21 r r 'r~
22 Periodic tests perforrwl at a ery [(elinoutage, s as flow and discharge
23 tests, sequential startg Icapbilrte-ts ar cohtrol r ruwotion ts performedon diesel-
24 driven fire pump ensh fue ,u ly lin~peori0 ceThe performance tests detec

25 degradation of the f -supply Ii bef r he losý"bre compo ' nt intended function.
26 Visual inspections of the halon/Cq fire suppression system detect any sign of added
27 degradation, such as corrosion, mechanical damage, or damage to dampers. The periodic
28 function test and inspection performedat least once every six months detects degradation of
29 the halon/COQ fire suppression system before the loss of the component intended function.
30
31 The applicant stated, in the PNPS LRA, that since aging effects are typically manifested over
32 several years, this variation In inspection frequency is insignificant.
33
34 The GALL AMP XI.M26 specifies approximately 10 percent of each type of seal should be visually
35 inspected at least once every refueling outage (2 years). The exception taken in the LRA states
36 inspection of approximately 20 percent of seals each operating cycle, with all accessible
37 penetration seals being inspected at least once every five operating cycles (10 years). The
38 project team asked the applicant to identify I each type of seal is included in this 20 percent
39 sample. In Its letter dated XX-YY-ZZZZ (Mlaaaaaaaaa), the applicant responded that the
40 exception In LRA section B.1.13.1 Is revised to state, (Open Item)
41
42 "The NUREG-1801 program states that approximately 10 percent of each type of penetration
43 seal should be visually inspected at least once every refueling outage. The PNPS program
44 specifies inspection of approximately 20 percent of the seals, including at least one seal of
45 each type, each operating cycle, with all accessible fire barrier penetration seals being
46 inspected at least once every five operating cycles."
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1 On the basis that each type of seal will be included in each operating cycle, and since aging
2 effects are typically manifested over several years, the project team found this exception
3 acceptable.
4
5 The following addresses the new exception identified by the applicant in its letter dated XX-YY-
6 ZZZZ(MLaaaaaaaaa).
7
8 Exception 3
9

10 Element: 4. Detection of Aging Effects
11 Exception: The NUREG-1801 program recommends that functional testing and
12 inspection of the Halon fire suppression system occur at least once every six
13 months. However, PNPS performs inspections at least once every six
14 months and conducts functional testing annually.
15
16 The GALL Report identified the following recommendation for the 'Detection of Aging Effects"
17 program element associated with the exception taken:
18
19 Visual inspection of penetration seals detects cracking, seal separation from walls and
20 components, and rupture and puncture of seals. Visual inspection by fire protection qualified
21 Inspectors of approxi elyl rcentof ea type seatIrcwaclowns is performed at

22 least once every refu ling If any gn graftion is detted within that sample,
23 the scope of thei ion ex•• to d a nial seak. Visual inspection by fire
24 protection qualified i tof the fr rier Is, beilings, * floors, performed in
25 walkdowns at least o 'every r fueringdtage er tes timely d tection of concrete

26 cracking, spalling, and loss of material. Visual Inspection by fire protection qualified
27 inspectors detects any sign of degradation of the fire door such as wear and missing parts.
28 Periodic visual inspection and function tests detect degradation of the fire doors before there
29 is a loss of intended function.
30
31 Periodic tests are performed at least once every refueling outage, such as flow and
32 discharge tests, sequential starting capability tests, and controller function tests performed
33 on diesel-driven fire pump ensure fuel supply line performance. The performance tests
34 detect degradation of the fuel supply lines before the loss of the component intended
35 function. Visual inspections of the halon/COQ fire suppression system detect any sign of
36 added degradation such as corrosion, mechanical damage, or damage to dampers. The
37 periodic function test and inspection performedat least once every six months detects
38 degradation of the halon/CQ fire suppression system before the loss of the component
39 intended function.
40
41 The applicant stated that the variation in functional test frequency is insignificant with relation to
42 detection of aging effects because functional tests are designed to verify the operability of active
43 system components. Since system inspections are performed at least once every six months,
44 aging effects are identified prior to loss of passive component intended function.
45
46 On the basis that inspections are performed at least once every six months, which does provide
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1 a better detection of passive intended function and is followed by a functional test once a year,
2 the project team found this exception acceptable.
3
4 3.0.3.2.10.4 Enbancemen
5
6 The applicant stated, in the PNPS LRA, that the enhancements in meeting the GALL Report
7 programelement are as follows:
8
9 Eancement.

10
11 Element: 3: Parameters Monitored/Inspected
12 6: Acceptance Criteria
13 Enhancement: Procedures will be enhanced to state that the diesel engine sub-systems
14 (including the fuel supply line) shall be observed while the pump is
15 running. Acceptance criteria will be enhanced to verify that the diesel
16 engine did not exhibit signs of degradation while it was running such as
17 fuel oil, lube oil, coolant, or exhaust gas leakage.
18
19 The GALL Report identified the following recommendations for the "Parameters
20 Monitored/inspected' and "Acceptance Criteria" programelements associated with the
21 enhancement: r --

23 Parameters Monito dfl enetedr ua n ct baf6pro mately 10% of each type of

24 penetration seal is pefor d g wrrd out at eis t once every refueling
25 outage. These inspetiS exaine an n of d r 'dation suctras cracking, seal
26 separation from walls and components, separation of layers of material, rupture and
27 puncture of seals, which are directly caused by increased hardness,. and shrinkage of seal

..28 material due to weathering. Visual inspection of the fire barrierwalls, ceilings, and floors
29 examines any sign of degradation such as cracking, spalling, and loss of material caused by
30 freeze-thaw, chemical attack, and reaction with aggregates. Fire-rated doors are visually
31 inspected on a plant-specific interval to verify the integrity of door surfaces and for
32 clearances. The plant-specific inspection intervals are to be determined by engineering
33 evaluation to detect degradation of the fire doors prior to the loss of intended function.
34
35 The diesel-driven fire pump is under observation during performance tests such as flow and
36 discharge tests, sequential starting capability tests, and controller function tests for detection
37 of any degradation of the fuel supply line.
38
39 The periodic visual inspection and function test is performed at least once every six months
40 to examine the signs of degradation of the halon/COQ fire suppression system. Material
41 conditions that may affect the performanceof the system, such as corrosion, mechanical
42 damage, or damage to dampers, are observed during these tests.
43
44 Acceptance Criteria: Inspection results are acceptable if there are no visual indications
45 (outside those allowed by approved penetration seal configurations) of cracking, separation
46 of seals fromwalls and components, separation of layers of material, or ruptures or
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1 punctures of seals; no visual indications of concrete cracking, spalling and loss of material of
2 fire barrier walls, ceilings, and floors; no visual indications of missing parts, holes, and wear
3 and no deficiencies in the functional tests of fire doors. No corrosion is acceptable in the fuel
4 supply line for the diesel-driven fire pump. Also, any signs of corrosion and mechanical
5 damage of the haion/CO2 fire suppression system are not acceptable.
6
7 This enhancement is acceptable since this will make the program consistent with element 3 of
8 the GALL AMP XI.M26 which states that the diesel fire pump is under observation during
9 performance tests for detection of any degradation of fuel supply line. This enhancement is also

10 acceptable since this will make the programconsistent with element 6 of XI.M26 which states no
11 corrosion is acceptable in the fuel supply line for the diesel driven fire pump. Procedure 8.B.22
12 was reviewed to confirm that these elements are consistent with the GALL Report.
13
14 On this basis, the project team found this enhancement acceptable since when enhancement is
15 implemented, PNPS AMP B.1.13.1, "Fire Protection Program,"wil be consistent with GALL
16 AMP XI.M26 and will provide additional assurance that the effects of aging wil be adequately
17 managed
18
19 Enhannt2
20
21 Element: 3: paaete Monitored/is edet -
22 6: ccepi Crite ia
23 Enhancement: *T pr u Id--i alon •tmf ftrOrial testlng, will be enhanced to
24 . st e tha the abon ll3 flex' shall be ileplaced if leakage occurs
25 du ingthe em fu nalte L
26
27 The GALL Report identified the following recommendations for the "Parameters
28 Monitored/Inspected'.and "Acceptance Criteria" programelements associated with the
29 enhancement:
30
31 Parameters Monitored/Inspected: Visual inspection of approximately 10 percent of each
32 type of penetration seal is performed during walkdowns carried out at least once every
33 refueling outage. These inspections examine any sign of degradation such as cracking, seal
34 separation from walls and components, separation of layers of material, rupture and
35 puncture of seals, which are directly caused by increased hardness, and shrinkage of seal
36 material due to weathering. Visual inspection of the fire barrierwalls, ceilings, and floors
37 examines any sign of degradation such as cracking, spalling, and loss of material caused by
38 freeze-thaw, chemical attack, and reaction with aggregates. Fire-rateddoors are visually
39 inspected on a plant-specific interval to verify the integrity of door surfaces and for
40 clearances. The plant-specific inspection intervals are to be determined by engineering
41 evaluation to detect degradation of the fire doors prior to the loss of intended function.
42
43 The diesel-driven fire pump is under observation during performance tests such as flow and
44 discharge tests, sequential starting capability tests, and controller function tests for detection
45 of any degradation of the fuel supply line.
46
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1 The periodic visual inspection and function test is performed at least once every six months
2 to examine the signs of degradation of the halon/COQ fire suppression system. Material
3 conditions that may affect the performanceof the system, such as corrosion, mechanical
4 damage, or damage to dampers, are observed during these tests.
5
6 Acceptance Criteria: Inspection results are acceptable if there are no visual indications
7 (outside those allowed by approved penetration seal configurations) of cracking, separation
8 of seals from walls and components, separation of layers of material, or ruptures or
9 punctures of seals; no visual indications of concrete cracking, spalling and loss of material of

10 fire barrier walls, ceilings, and floors; no visual indications of missing parts, holes, and wear
11 and no deficiencies in the functional tests of fire doors. No corrosion is acceptable in the fuel
12 supply line for the diesel-driven fire pump. Also, any signs of corrosion and mechanical
13 damage of the halonl/CO fire suppression system are not acceptable.
14
15 This enhancement is acceptable since this will make the program consistent with the
16 acceptance criteria in GALL AMP XI.M26 which states that any signs of mechanical damage of
17 the halon system are not acceptable.
18
19 On this basis, the project team found this enhancement acceptable since when enhancement is
20 implemented, PNPS AMP B.1o 13.1, "Fire Protection Program," will be consistent with GALL
21 AMP XI.M26 and wi pro 'additEo ssurancethat the effect'of aging will be adequately
22 managed

23 y3m
24 3.0.3.2.10.5 ie
25 

Ltn

26 The applicant stated, in the PNPS LRA, that inspections of fire stops, fire barrier penetration
27 seals, fire barrier walls, ceilings, and floors from 1998 through 2004, revealed signs of
28 degradation such as cracks, gaps, voids, holes or missing material. Identification of degradation
29 and corrective action prior to loss of intended function provide evidence that the program is
30 effective for managing aging effects for fire barrier components.
31
32 Visual inspections and functional tests of fire doors, from 1998 through 2004, detected
33 degradation of fire doors, such as corrosion, wear and missing parts. Identification of
34 degradation and corrective action prior to loss of intended function provide evidence that the
35 program is effective for managing loss of material for fire doors.
36
37 Observation of the diesel-driven fire pump during a performance test in 2000 revealed leakage
38 from the cooling system. The cause was determined to be corrosion of the heat exchanger
39 shell, which was repaired. Observation of the diesel-driven fire pump during performancetests
40 in 2001 revealed degradation of several components in the engine oil and coolant systems. The
41 pump also failed a flow test. Therefore,the entire assembly (engine, controller, and pump) was
42 replaced in 2002. Identification of degradation and corrective action provide evidence that the
43 program is effective for managing aging of diesel-driven fire pump subsystem components.
44
45 Recent (2002 and 2003) visual inspections of cable spreading room Halon cylinders, associated
46 hoses, valves and piping, detected no evidence of damage or corrosion. Absence of cracks or
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1 corrosion provides evidence that the program is effective for managing aging effects for cable
2 spreading room Halon system components.
3
4 On July 31, 2003, NRC completed a triennial fire protection team inspection to assess whether
5 PNPS has implemented an adequate fire protection program and that post-fire safe shutdown
6 capabil ties have been established and are being properly maintained at PNPS. Results
7 confirmed that PN PS was maintaining the fire protection systems in accordance with their fire
8 protection program and that PNPS was identifying program deficiencies and implementing
9 appropriate corrective actions. The team also evaluated the material condition of fire walls, fire

10 doors, fire dampers and fire barrier penetration seals and concluded that PNPS was maintaining
11 passive features in a state of readiness.
12
13 A GA audit in May 2004 and an NRC inspection in June 2005 revealed no issues or findings that
14 could impact effectiveness of the program to manage aging effects for fire protection
15 components,
16
17 The project team reviewed the operating experience provided in the PNPS LRA and interviewed
18 the applicants technical staff to confirm that the plant-specific operating experience did not
19 reveal any degradation not bounded by industry experience. The project team also reviewed
20 Operating Experience Review Report, LRPD-05, Revision 0, Section 4.1.12, Fire Protection
21 Program. The project tea'further rlrci CR- NP-20P0-.0934,hat-was written to address
22 cooling system leakage dringte fi pu test flhe di•,el fire puinp. The cause was
23 determined to be degradl condltiorjof llier tu Ap•prlate c'rrective action was taken.
24 t 1 1
25 On the basis of its reviewbf the abo in undu and plant-!-pecific opirating experience and
26 discussions with the applicant's technical staff, the project team concluded that the applicant's
27 Fire Protection Program will adequately manage the aging effects that are identified in the PNPS
28 LRAfor which this AMP is credited.
29
30 3.0.3.2.10.6 UFSAR Suppleme
31
32 The applicant provided its UFSAR Supplement for the Fire Protection Program in PNPS LRA,
33 Appendix A, Section A. 1.12, which states that the Fire Protection Program includes a fire barrier
34 inspection and a diesel-driven fire pump inspection. The fire barrier inspection requires periodic
35 visual inspection of fire barrier penetration seals, fire barrierwalls, ceilings, and floors, and
36 periodic visual inspection and functional tests of fire rated doors to ensure that their operability is
37 maintained. The diesel-driven fire pump inspection requires that the pump be periodically tested
38 to ensure that the fuel supply Oine can perform its intended function. The program also includes
39 periodic inspection and testing of the Halon fire suppression system.
40
41 Corrective actions, confirmation process, and administrative controls in accordance with the
42 requirements of 10 CFR 50 Appendix B are applied to the Fire Protection Program.
43
44 During the audit and review the project team noted that the applicant's description of the Fire
45 Protection Program in UFSAR Supplement in LRA, Appendix A, did not include, as a
46 commitment, the enhancements described in LRA, Appendix B.1.13.1, Fire Protection. The
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I project team asked the applicant to include a description of the enhancements to PNPS' Fire
2 Protection Program in the UFSAR Supplement in LRA, Appendix A. In response to this request,
3 the appricant stated that the programdescription in Appendix A will be revised to identify the
4 commitment numbers associated with the enhancements for the Fire Protection Programas
5 described in LRA Appendix B. The programdescription in Appendix A will be amended to
6 include the following statement:
7
8 "License renewal commitment numbers A and B specify enhancements to this program."
9

10 This will require an amendmentto the license renewal application. {OPEN ITEM}
11
12 The project team reviewed the UFSAR Supplement for PNPS AMP B. 1.13.1, found that it was
13 consistent with the GALL Report, and determined that it provides an adequate summary
14 description of the program, as identified in the SRP-LR FSAR Supplement table and as required
15 by 10 CFR 54.21(d).
16
17 3.0.3.2.10.7 Coincluion
18
19 On the basis of its review and audit of the applicant's program, the project team found that those
20 program elements for which the applicant claims consistency with the GALL Report, are
21 consistent with the GALL Report. In . ., th rject eaTrhaseewed the exceptions and
22 the associated justif"oatiorfr and' et rmine~that RAMP with the ejreptions, is adequate to
23 manage the aging effectsIsor whh serted! , p'oiject te m has reviewed the
24 enhancements and deter rned. at he im lerintatiqn o•the enharj:ments prior to the period
25 of extended operation woIiCdresult ithe e IhAM~belng consistent with the GALL Report
26 AMP to which it was compared. The project team found that the applicant has demonstrated
27 that the effects of aging will be adequately managed so that the intended functions will be
28 maintained for the period of extended operation, as required by 10 CFR 54.21 (a)(3). The project
29 team also reviewed the UFSAR Supplement for this AMP and found that it provides an adequate
30 summary description of the program, as required by 10 CFR 54.21 (d).
31
32 3.0.3.2.11 FIREWATER SYSTEM PROGRAM (PNPSAMP B. 1.13.2)
33
34 In PNPS LRA, Appendix B, Section B.1.13.2, the applicant stated that PNPS AMP B.1.13.2, "Fire
35 Water System Program," is an existing plant programthat is consistent with GALL AMP XI.M27,
36 "Fire Water System," with an exception and enhancements.
37
38 3.0.3.2.11.1 Program Descri.nn
39
40 The applicant stated, in the PNPS LRA, that this aging management program applies to
41 water-basedfire protection systems that consist of sprinklers, nozzles, fittings, valves, hydrants,
42 hose stations, standpipes, and aboveground and underground piping and components that are
43 tested in accordance with applicable National Fire Protection Association (NFPA)codes and
44 standards. Such testing assures functionality of systems. Also, many of these systems are
45 normally maintained at required operating pressure and monitored such that leakage resulting in
46 loss of system pressure is immediately detected and corrective actions initiated.
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1 In addition, a sample of sprinkler heads will be inspected using the guidance of NFPA25 (2002
2 Edition) Section 5.3.1.1.1. NFPA 25 states that, "wheresprinklers have been in place for 50
3 years, they shall be replaced or representative samples from one or more sample areas shall be
4 submitted to a recognized testing laboratory for field service testing.* NFPA 25 also contains
5 guidance to perform this sampling every 10 years after initial field service testing.
6
7 3.0.3.2.11.2 Consistency with the GALL Report
8
9 In the PNPS LRA, the applicant stated that PNPS AMP B.1.13.2 is consistent with GALL

10 AMP XI.M27, with an exception and enhancements.
11
12 The project team interviewed the applicant's technical staff and reviewed, in whole or in part, the
13 documents listed in Attachment 5 of this audit and review reportfor PNPSAMP B.1.13.2,
14 including Aging Management Program Evaluation Report, LRPD-02, Revision 1, Section 4.12.2,
15 Fire Water System Program, which provides an assessment of the AMP elements' consistency
16 with GALL AMP XI.M27. Specifically, the project team reviewed the programelements (see
17 Section 3.0.2.1 of this audit and review report) contained in PNPS AMP B. 1.13.2 and associated
18 bases documents to determine consistency with GALL AMP XI.M27.
19
20 The project team also reviewed Operating Experience Review Report, LRPD-05, Revision 0,
21 Section 4.1.13, Fire Water-System P ip; PNP ProcedurefNl.B:BI3',, Rev. 14, Fire Hose
22 Station Equipment I n - Relat d Pr ure PNPS Pr dureNo. 8.B.6.1, Rev. 5,
23 EDG A Pre-Action Sprin r Syst m pal est, r C•r.PN Procedure No. 8.B.6.2,
24 Rev. 6, EDG "Pre-Action rintr S tem rionaVe'T Procedur; PNPS Procedure No.
25 8.B.6.8, Rev. 8, Recirc. P pMG Oil S dre-tAiorSprinkler ytm Functional Test

.26 Procedure; PNPS Procedure No. 8.B.6.10, Rev. 5, Hydrogen Seal Oil Supply Pre-Action System
27 Functional Test Procedure; PNPS Procedure No. 8.B.6.13, Rev. 4, Pre-Action Sprinkler System
28 Water Flow Alarm Functional Test Procedure; PNPS Procedure No. 8.B.8, Rev. 16, Fire Hydrant
29 Operability Procedure; PNPS Procedure No. 8.B.9.1, Rev. 4, Wet and Dry Pipe Sprinklers Main
30 Drain Test Procedure; and PNPS Procedure No. 8.B.9.1.1, Rev. 5, Reactor Building Sprinklers
31 Main Drain Test Procedure.
32
33 The project team reviewed those portions of the Fire Water System Program for which the
34 applicant claims consistency with GALL AMP XI.M27 and found that they are consistent with the
35 GALL ReportAMP. Furthermore,the project team concluded that the applicant's Fire Water
36 System Program provides reasonable assurance that effects of aging will be managed so that
37 components crediting this program can performtheir intended function consistent with the
38 current licensing basis during the period of extended operation. The project team found the
39 applicant's Fire Water System Program acceptable because it conforms to the recommended
40 GALL AMP XI.M27, "Fire Water System," with the exception and enhancements as described
41 below.
42
43 3.0.3.2.11.3 Exceptinns to the GALL Report
44
45 Exeion
46
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1 Element 4: Detection of Aging Effects
2 Exception: NUREG-1 801 specifies annual fire hydrant hose hydrostatic tests. Underthe
3 PNPS program, hydrostatic test of hoses occurs once per 3 years.
4 NUREG-1801 specifies annual gasket inspections. Underthe PNPS
5 program, visual inspection, re-racking, and replacement of gaskets in
6 couplings occurs at least once per operating cycle. NUREG-1801 specifies
7 annual fire hydrant flow tests. Under the PNPS program, verification of
8 operability and no-flow blockage occurs at least once every two fuel cycles.
9

10 The GALL Report identified the following recommendation for the "Detection of Aging Effects"
11 program element associated with the exception taken:
12
13 Fire protection system testing is performed to assure that the system functions by
14 maintaining required operating pressures. Wall thickness evaluations of fire protection piping
15 are performed on system components using non-intrusive techniques (e.g., volumetric
16 testing) to identify evidence of loss of material due to corrosion. These inspections are
17 performed before the end of the current operating term and at plant-specifi c intervals
18 thereafter during the period of extended operation. As an alternative to non-intrusive testing,
19 the plant maintenance process may include a visual inspection of the internal surface of the
20 fire protection piping upon each entry to the system for routine or corrective maintenance, as
21 long as it can be derwpnstrated t Ispecti onWare pprformed(based on past maintenance
22 history) on a represertative umber of txa on areasonabletbasis. These inspections
23 must be capable of ealuati ( walt ickr• •!to e UrieIgaint catastrophic failure and
24 (2) the inner diameteof the ýipi as ap es'to-th design f 'o of the fire protection
25 system. If the envirorInentai a mate I ndlti ns that exist on the interior surface of the
26 below-grade fire protection piping are similar to the conditions that exist within the above-
27 grade fire protection piping, the results of the inspections of the above-grade fire protection
28 piping can be extrapolated to evaluate the condition of below grade fire protection piping. If
29 not, additional inspection activities are needed to ensure that the intended function of below-
30 grade fire protection piping will be maintained consistent with the current licensing basis for
31 the period of extended operation. Continuous system pressure monitoring, system flow
32 testing, and wall thickness evaluations of piping are effective means to ensure that corrosion
33 and biofouling are not occurring and the system's intended function is maintained.
34
35 General requirements of existing fire protection programs include testing and maintenance of
36 fire detection and protection systems and surveillance procedures to ensure that fire
37 detectors as wel as fire protection systems and components are operable.
38
39 Visual inspection of yard fire hydrants performedannually in accordance with NFPA25
40 ensures timely detection of signs of degradation, such as corrosion. Fire hydrant hose
41 hydrostatic tests, gasket inspections, and fire hydrant flow tests, performed annually, ensure
42 that fire hydrants can perform their intended function and provide opportunities for
43 degradation to be detected before a loss of intended function can occur.
44
45 Sprinkler heads are inspected before the end of the 50-year sprinkler head service life and at
46 1 0-year intervals thereafter during the extended period of operation to ensure that signs of
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1 degradation, such as corrosion, are detected in a timely manner.
2
3 The applicant stated, in the PNPS LRA, that since aging effects are typically manifested over
4 several years, differences in inspection and testing frequencies are insignificant. The project
5 team reviewed LRPD-05, Operating Experience Review Report, to determine any age-related
6 issues with fire water system components. The review determined a few instances of age
7 related degradation over the last 5 years. However, these were all picked up by the program.
8
9 The project team found these frequencies are reasonable and adequate to manage the aging

10 effects. On this basis, the project team found this exception acceptable.
11
12 3.0.3.2.11.4 Eobancme
13
14 The applicant stated, in the PNPS LRA, that the enhancements in meeting the GALL Report
15 program elements are as follows:
16
17 EnhanentI
18
19 Elements: 3: Parameters Monitored/Inspected
20 6: Acceptance Criteria
21 Enhancement: Pr--4ures ll bnha to in ejrpetion-of hose reels for
22 co rosion r epta•: c crCe will eenha to verify no significant
23 co ...i
24 

Tn

25 The GALL Report identifi the folo •ng r mend bo for the I arameters
26 Monitored/Inspected' and "Acceptance Criteria" programelements associated with the
27 enhancement:
.28
29 Parameters Monitored/inspected: Loss of material due to corrosion and biofouling could
30 reduce wall thickness of the fire protection piping system and result in System faflure.
31 Therefore,the parameters monitored are the system's ability to maintain pressure and
32 internal system corrosion conditions. Periodic flow testing of the fire water system is
33 performed using the guidelines of NFPA25, or wall thickness evaluations may be performed
34 to ensure that the system maintains its intended function.
35
36 This enhancement is acceptable since this will make the programconsistent with GALL AMP
37 XIM27, element3.
38
39 Acceptance Criteria: The acceptance criteria are (a) the ability of a fire protection system
40 to maintain required pressure, (b) no unacceptable signs of degradation observed during
41 non-intrusive or visual assessment of internal system conditions, and (c) that no biofouling
42 exists in the sprinkler systems that could cause corrosion in the sprinkler heads.
43
44 This enhancement is acceptable since this will make the programconsistent with GALL AMP
45 XI.M27, element6.
46
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1 On this basis, the project team found this enhancement acceptable since when enhancements
2 are implemented, PNPS AMP B.1.13.2, "Fire Water System Program,'will be consistent with
3 GALL AMP XI.M27 and will provide additional assurance that the effects of aging will be
4 adequately managed.
5
6 Enment2
7
8 Element: 4: Detection of Aging Effects
9 Enhancement: A sample of sprinkler heads will be inspected using guidance of NFPA 25

10 (2002 Edition) Section 5.3.1.1.1. NFPA 25 also contains guidance to
11 repeat this sampling every 10 years after initial field service testing.
12
13 The GALL Report identified the following recommendation for the "Detection of Aging Effects"
14 program element associated with the enhancement:
15
16 Fire protection system testing is performed to assure that the system functions by
17 maintaining required operating pressures. Wall thickness evaluations of fire protection piping
18 are performed on system components using non-intrusive techniques (e.g., volumetric
19 testing) to identify evidence of loss of material due to corrosion. These inspections are
20 performed before the end of the current operating term and at plant-specifi c intervals
21 thereafter during the riod of ened operio n. •araltelntiveo non-intrusive testing,
22 the plant maintenan pro ice ali is ionothe interhal surface of the
23 fire protection piping poneth e yit he tem fr-Ine o.rrective maintenance, as
24 long as it can be de nstrated tt ns-e rformed (bsed on past maintenance
25 history) on a represertive nur of ions a asonable asis. These inspections
26 must be capable of evaluating (1) wall thickness to ensure against catastrophic failure and
27 (2) the inner diameter of the piping as it applies to the design flow of the fire protection
28 system. If the environmental and material conditions that exist on the interior surface of the
29 below grade fire protection piping are similar to the conditions that exist within the above
30 grade fire protection piping, the results of the inspections of the above grade fire protection
31 piping can be extrapolated to evaluate the condition of below grade fire protection piping. If
32 not, additional inspection activities are needed to ensure that the intended function of below
33 grade fire protection piping will be maintained consistent with the current licensing basis for
34 the period of extended operation. Continuous system pressure monitoring, system flow
35 testing, and wall thickness evaluations of piping are effective means to ensure that corrosion
36 and biofouling are not occurring and the system's intended function is maintained.
37
38 General requirements of existing fire protection programs include testing and maintenance of
39 fire detection and protection systems and surveillance procedures to ensure that fire
40 detectors, as well as fire protection systems and components are operable.
41
42 Visual inspection of yard fire hydrants performedannually in accordance with NFPA25
43 ensures timely detection of signs of degradation, such as corrosion. Fire hydrant hose
44 hydrostatic tests, gasket inspections, and fire hydrant flow tests, performed annually, ensure
45 that fire hydrants can perform their intended function and provide opportunities for
46 degradation to be detected before a loss of intended function can occur.
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1 Sprinkler heads are inspected before the end of the 50-year sprinkler head service life and at
2 1 0-year intervals thereafter during the extended period of operation to ensure that signs of
3 degradation, such as corrosion, are detected in a timely manner.
4
5 This enhancement is acceptable since this will make the programconsistent with GALL AMP
6 XI.M27, element 4.
7
8 On this basis, the project team found this enhancement acceptable since when enhancement is
9 implemented, PNPS AMP B.1.13.2, "Fire Water System Program,"will be consistent with GALL

10 AMP XI.M27 and will provide additional assurance that the effects of aging will be adequately
11 managed.
12
13 EnhanomerA
14
15 Element: 4: Detection of Aging Effects
16 Enhancement: Wall thickness evaluations of fire protection piping will be performed on
17 system components using non-intrusive techniques (e.g., volumetric
18 testing) to identify evidence of loss of material due to corrosion. These
19 inspections will be performed before the end of the current operating term
20 and at intervals thereafter during the period of extended operation. Results
21 of hertial eaations wig be usedto-determine the appropriate
22 irnpectio nt rval t ene agin effects are identified prior to lbss of
23 mnt r.ded .__ !

25 GALL Report ide t e f1io ing r n me•dtio Ior the "D tection of Aging Effects"
26 programn element associated with the enhancement:
27

.28 Fire protection system testing is performed to assure that the system functions by
29 maintaining required operating pressures. Wall thickness evaluations of fire protection piping
30 are performed on system components using non-intrusive techniques (e.g., volumetric
31 testing) to identify evidence of loss of material due to corrosion. These inspections are
32 performed before the end of the current operating term and at plant-specifi c intervals
33 thereafter during the period of extended operation. As an alternative to non-intrusive testing,
34 the plant maintenance process may include a visual inspection of the internal surface of the
35 fire protection piping upon each entryto the system for routine or corrective maintenance, as
36 long as it can be demonstrated that inspections are performed (based on past maintenance
37 history) on a representative number of locations on a reasonable basis. These inspections
38 must be capable of evaluating (1) wall thickness to ensure against catastrophic failure and
39 (2) the inner diameter of the piping as it applies to the design flow of the fire protection
40 syst em. If the environmental and material conditions that exist on the interior surface of the
41 below grade fire protection piping are similar to the conditions that exist within the above
42 grade fire protection piping, the results of the inspections of the above grade fire protection
43 piping can be extrapolated to evaluate the condition of below grade fire protection piping. If
44 not, additional inspection activities are needed to ensure that the intended function of below
45 grade fire protection piping will be maintained consistent with the current licensing basis for
46 the period of extended operation. Continuous system pressure monitoring, system flow
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1 testing, and wall thickness evaluations of piping are effective means to ensure that corrosion
2 and biofouling are not occurring and the system's intended function is maintained.
3
4 General requirements of existing fire protection programs include testing and maintenance of
5 fire detection and protection systems and surveillance procedures to ensure that fire
6 detectors, as well as fire protection systems and components are operable.
7
8 Visual inspection of yard fire hydrants performed annually in accordance with NFPA25
9 ensures timely detection of signs of degradation, such as corrosion. Fire hydrant hose

10 hydrostatic tests, gasket inspections, and fire hydrant flow tests, performed annually, ensure
11 that fire hydrants can perform their intended function and provide opportunities for
12 degradation to be detected before a loss of intended function can occur.
13
14 Sprinkler heads are inspected before the end of the 50-year sprinkler head service life and at
15 10-year intervals thereafter during the extended period of operation to ensure that signs of
16 degradation, such as corrosion, are detected in a timely manner.
17
18 This enhancement is acceptable since this will make the programconsistent with GALL AMP
19 XI.M27, element4.
20
21 On this basis, the project sam foun-thisenha ent ab since-when enhancement is
22 implemented, PNPSAM.B.112,ire te m P8ogram,"will be consistent with GALL
23 AMP XI.M27 and will pro • ad tio• -s ran ath heffedts of ging will be adequately

24 managed. A-k25
26 3.0.3.2.11.5 (mrating Et,.rienre
27
28 The applicant stated, in the PNPS LRA, that a fire hose station inspection in 1999 identified a
29 degraded hose station. The hose reel was replaced. Hydrostatic testing and visual inspections
30 of fire hose station equipment in 2004 and 2005 revealed no loss of material. Absence of
31 significant corrosion provides evidence that the program is effective for managing loss of
32 material for fire water system components.
33
34 Inspection of fire water storage tank, T-107A, in 2001 revealed minimal localized leakage,
35 probably due to loss of material on the tank bottom. The leakage is being monitored and repair is
36 scheduled. Also, inspection of fire water storage tank, T-1 07B, in 2003 revealed that
37 microbiologically influenced corrosion (MIC) is occurring at spots (<1/1 6" in diameter) on internal
38 surfaces. Similar corrosion was seen prior to tank recoating in 1993. Results of the next
39 inspection (2008) will be compared with 2003 results to determine the need for repair of the tank.
40 Identification of degradation and corrective action prior to bss of intended function provide
41 evidence that the program is effective for managing loss of material for fire water system
42 components. Full flow tests of fire main segments and hydrant inspections from 2001 through
43 2004 found no evidence of obstruction or loss of material. Spray and sprinkler system functional
44 tests, and visual inspections of piping and nozzles, in 2003 found no evidence of blockage or
45 loss of material. Confirmation of absence of degradation provides evidence that the program is
46 effective for managing loss of material for fire water system components.
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1 In 2001, an undergroundfire main broke due to fabrication and installation anomalies. A 16'
2 section of the pipe was replaced. Inspection of internal and external surfaces of the removed
3 pipe section revealed only one small spot of corrosion on the external surface where the coating
4 was cracked. Confirmation of absence of degradation provides evidence that the program is
5 effective for managing loss of material for fire water system components.
6
7 On July 31, 2003, NRC completed a triennial fire protection team inspection to assess whether
8 PNPS has implemented an adequate fire protection program and that post-fire safe shutdown
9 capabilities have been established and are being properly maintained at PNPS. Results

10 confirmed that PNPS was maintaining the fire protection systems in accordance with their fire
11 protection program and that PNPS was identifying program defiiencies and implementing
12 appropriate corrective actions. The team also evaluated the material condition of selected wet
13 pipe sprinkler systems, standpipe systems, and hose reels and concluded that PNPS was
14 maintaining passive featuresin a state of readiness.
15
16 A QA audit in May 2004 revealed no issues or findings that could impact effectiveness of the
17 programto manage loss of material for fire water system components.
18
19 The project team reviewed the operating experience provided in the PNPS LRA and interviewed
20 the applicant's technical staff to confirm that the plant-specific operating experience did not
21 reveal any degradation r~boundetin~ustry perien;r:The projectteam also reviewed
22 Operating Experience ReewR pok LR 05, disior•0, Section .1.13,Fire Water System
23 Program. The project tedm furt r vlewod C FP-P"20• I*070 t addresses the
24 inspection of the fire wat• stor e k d'sedabpve. The pro team confirmed that

25 appropriate corrective ac. nswere i entifie conletd.
26
27 On the basis of its review of the above industry and plant-specific operating experience and
28 discussions with the applicant's technical staff, the project team concluded that the applicant's
29 Fire Water System Program will adequately manage the aging effects that are identified in the.
30 PNPS LRA for which this AMP is credited.
31
32 3.0.3.2.11.6 UFSAR Supplemt
33
34 The applicant provided its UFSAR Supplement for the Fire Water System Programin PNPS
35 LRA, Appendix A, Section A.2.1 .14, which states that the Fire Water System Program applies to
36 water-basedfire protection systems that consist of sprinklers, nozzles, fittings, valves, hydrants,
37 hose stations, standpipes, and aboveground and underground piping and components that are
38 tested in accordance with applicable National Fire Protection Association (NFPA)Codes and
39 standards. Such testing assures functionarity of systems. To determine I significant corrosion
40 has occurred in water-basedfire protection systems, periodic flushing, system performance
41 testing and inspections are conducted. Also, many of these systems are normally maintained at
42 required operating pressure and monitored such that leakage resulting in loss of system
43 pressure is immediately detected and corrective actions initiated.
44
45 In addition, wall thickness evaluations of fire protection piping are periodically performed on
46 system components using non-intrusive techniques (e.g., volumetric testing) to identify evidence
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1 of loss of material due to corrosion.
2
3 A sample of sprinkler heads will be inspected using the guidance of NFPA25 (2002 Edition)
4 Section 5.3.1.1.1, which states, "Where sprinklers have been in place for 50 years, they shall be
5 replaced or representative samples from one or moresample areas shall be submitted to a
6 recognized testing laboratory for fieid service testing." This sampling will be repeatedevery 10
7 years after initial field service testing.
8
9 During the audit and review, the project team noted that the applicant's description of the Fire

10 Water System Programin UFSAR Supplement in LRA, Appendix A, did not include, as a
11 commitment, the enhancements described in LRA, Appendix B.1.13.2, Fire Water System. The
12 project team asked the applicant to include a description of the enhancements to PNPS' Fire
13 Water System Program in the UFSAR Supplement in LRA, Appendix A. In response to this
14 request, the applicant stated that the program description in Appendix A will be revised to identify
15 the commitment numbers associated with the enhancements for the Fire Water System
16 Programas described in LRA Appendix B. The program description in Appendix A will be
17 amended to include the following statement:
18
19 "License renewal commitment numbers C, D, and E specify enhancements to this
20 program"

* 21 il
22 This will require an amen[ --- t40"licenth re r(alap ication. (CiP EN ITEM)

23 h c ronssent wt thea the te PAM24 The project team reviewe the S Sup s oeentf tSAMPt.13.2, found thatitwas
25 consistent with the GALLReport, anti deterhiifed that it rovides an dequate summary
26 description of the program, as identified in the SRP-LR FSAR Supplement table and as required
27 by 10CFR54.21(d).
28
29 3.0.3.2.11.7 Conclusionf
30
31 On the basis of its review and audit of the appicant's program, the project team found that those
32 programelements for which the applicant claims consistency with the GALL Report, are
33 consistent with the GALL Report. In addition, the project team has reviewed the exceptions and
34 the associated justifications and determined that the AMP, with the exceptions, is adequate to
35 manage the aging effects for which it is credited. Also, the project team has reviewed the
36 enhancements and determined that the implementation of the enhancements prior to the period
37 of extended operation would result in the existing AMP being consistent with the GALL Report
38 AMP to which it was compared. The project team found that the applicant has demonstrated
39 that the effects of aging will be adequately managed so that the intended functions will be
40 maintained for the period of extended operation, as required by 10 CFR 54.21 (a)(3). The project
41 team also reviewed the UFSAR Supplement for this AMP and found that it provides an adequate
42 summary description of the program, as required by 10 CFR 54.21(d).
43
44 3.0.3.2.12 METAL-IENC LOSFrUSINSPECTIONPROGRAM(PNPSAMP B1.181
45
46 In PNPS LRA, Appendix B, Section B.1.18, the applicant stated that PNPS AMP B.1.18, "Metal-
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1 Enclosed Bus Inspection Program,*is a new plant programthat is consistent with GALL AMP
2 XI.E4, "Metal-Enclosed Bus,* with exceptions.
3
4 3.0.3.2.12.1 Program Des.iitn
5
6 The applicant stated, in the PNPS LRA, that this programwill manage the effects of aging on
7 non-segregated phase bus which connects the 4.16 kV switchgear (A3 through A6) through
8 visual inspection of enclosure assemblies and interior portions of the bus. This inspection will
9 also verify the absence of water or debris.

10
11 The program will be initiated prior to the period of extended operation.
12
13 3.0.3.2.12.2 Cnnsiste•ny with the GALL Report
14
15 In the PNPS LRA, the applicant stated that PNPS AMP B.1.18 is consistent with GALL
16 AMPXI.E4, withexceptions.
17
18 The project team interviewed the applicants technical staff and reviewed, in whole or in part, the
19 documents listed in Attachment 5 of this audit and review reportfor PNPS AMP B.1.18,
20 including LRPD-02, Revision 1, Section 3.3, "Metal-Enclosed Bus Inspection Program,"which
21 provides an assessment theAMP mer ts' corlsistencywith GAL. AMP XI.E4. Specifically,
22 the project team reviewethe p r ele rents4e ion 3.0.2. -of this audit and review
23 report) contained in PNP4 AMP 1.8anas at= docum pts to determine
24 consistency with GALL PXI.

•26 The project team also reviewed AMRE-01, Rev. 2, "Electrical Screening and Aging Management
27 Reviews."
28
29 The project team reviewed those portions of the Metal-Enclosed Bus Inspection Programfor
30 which the applicant claims consistency with GALL AMP XI.E4 and found that they are consistent

.31 with the GALL Report AMP. Furthermore,the project team concludes that the applicant's Metal-
32 Enclosed Bus Inspection Programprovides reasonable assurance that aging effects of metal-
33 enclosed bus caused by cracked insulation, moisture or debris in the bus enclosure, and
34 loosening of bolted connections will be managed to be consistent with CLB during the extended
35 period of operation. The project team found the applicant's Metal-Enclosed Bus Inspection
36 Program acceptable because it conforms to the recommendedGALL AMP XI.E4, "Metal-
37 Enclosed Bus," with exceptions as described below.
38
39 3.0.3.2.12.3 Fxcepfnrns to the GALL Report
40
41 The applicant stated, in the PNPS LRA, that the exceptions to the GALL Report program
42 elements are as follows:
43
44 Exon 1
45
48 Elements: 3: Parameters Monitored/Inspected
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1 4: Detection of Aging Effects
2 Exception: Metal-Enclosed Bus (MEB) enclosure assemblies will be inspected in addition
3 to internal surfaces.
4
5 The GALL Report identified the following recommendations for the "Parameters
6 Monitored/Inspected" and'Detection of Aging Effects" programelements associated with the
7 exception taken:
8
9 Parameters Monitored/Inspected: A sample of accessible bolted connections will be

10 checked for loose connection. Alternatively, bolted connections covered with heat shrink
11 tape, sleeving, insulating boots, etc., may be visually inspected for insulation material surface
12 anomaries. This programprovides for the inspection of the internal portion of the MEBs for
13 cracks, corrosion, foreign debris, excessive dust buildup, and evidence of water intrusion.
14 The bus insulation will be inspected for signs of embrittlement, cracking, melting, swelling, or
15 discoloration, which may indicate overheating or aging degradation. The internal bus
16 supports will be inspected for structural integrity and signs of cracks.
17
18 Detection of AgingEffects: A sample of accessible bolted connections will be checked for
19 bose connection by using thermography or by measuring connection resistance using a
20 low-range ohmmeter. MEB internal surfaces win be visually inspected for aging degradation
21 of insulating material ndforfor ris a-exce uet-bpdup, and evidence of
22 moisture intrusion. B, insu to will :•visulli ed for sidns of embrittlement,
23 cracking, melting, swl1ing, o d- F-b'Fon, n4,hi rr hiate oferheating or aging
24 degradation. Internal: us win e usailinected for 4ituctural integrity and signs
25 of cracks. This progr6m Will be • le• before iheoperid of extended operation and every
26 10 years thereafter provided visual inspection is hot used to check bolted connections. A 10-
27 year inspection interval will provide two data points during a 20-year period, which can be
28 used to characterize the degradation rate, This is an adequate period to preclude failures of
29 the MEBs since experience has shown that aging degradation is a slow process.
30
31 As an alternative to thermography or measuring connection resistance of bolted
32 connections, for the accessible bolted connections that are covered with heat shrink tape,
33 sleeving, insulating boots, etc., the applicant may use visual inspection of insulation material
34 to detect surface anomalies, such as discoloration, cracking, chipping or surface
35 contamination. When this alternative visual inspection is used to check bolted connections,
36 the first inspection will be completed before the period of extended operation and every five
37 years thereafter.
38
39 The applicant stated in the PNPS LRA, under Exception 1, that inspection of MEB enclosure
40 under the Metal-Enclosure Bus Inspection Program assures that effects of aging will be
41 identified prior to loss of intended functions.
42
43 The GALL Report (NUREG-1 801 ,Rev. 1, Section VI, Items VIA-1 2 and VI-13) referredto the
44 Structure Monitoring Programfor inspecting the external of MEB for loss of material due to
45 general corrosion and inspecting the enclosure seals for hardening and loss of strength due to
46 elastomers degradation. In LRA, Section B.1.18, the applicant stated that the programattribute
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1 of the MEB inspection programwould be consistent with the programattribute in NUREG-1801,
2 Section XI.E4, with an exception. The exception is to inspect MEB enclosure assembles in
3 addition to internal surfaces using the MEB inspection program. The project team asked the
4 applicant if the enclosure seals were included in the scope of the MEB inspection program and
5 what was the acceptance criteria for inspecting the external of enclosure assemblies. In a
6 letter dated... (ML...), the applicant respondedthat the PNPS MEB programwill visually inspect
7 the enclosure assemblies for evidence of loss of material, and enclosure assembly elastomers
8 will be visually inspected and manually flexed. The applicant will revise LRPD-02to read as
9 follows:

10
11 The acceptance criteria for enclosure assemblies will be no loss of material due to general
12 corrosion. The acceptance criteria for elastomers will be no hardening and loss of strength
13 due to degradation.
14
15 The project team found that the applicant's response acceptable because it will inspect the
16 external of MEBs including seals, and the acceptance criteria for the inspecting the components
17 of the external of MEBs will be provided in the plant's basis document (LRPD). On this basis,
18 the project team found this exception acceptable.
19
20 Excelin 2
21
22 Element: 4: Det ionA ig Efects/\,
23 Exception: MEB ted nntohf will euall rtcted every 10 years rather than

. 24 every year as Uated -I1RE 8 1.
: 25

26 The GALL Report identified the following recommendation for the 'Detection of Aging Effects"
27 program element associated with the exception taken:
28
29 Detection of AgingEffects: A sample of accessble bolted connections will be checked for
30 loose connection by using thermographyor by measuring connection resistance using a
31 low-range ohmmeter. MEB internal surfaces will be visually inspected for aging degradation
32 of insulating material and for foreign debris and excessive dust buildup, and evidence of
33 moisture intrusion. Bus insulation will be visually inspected for signs of embrittlement,
34 cracking, melting, swelling, or discoloration, which may indicate overheating or aging
35 degradation. Internal bus supports will be visually inspected for structural integrity and signs
36 of cracks. This program will be completed before the period of extended operation and every
37 10 years thereafter provided visual inspection is not used to check bolted connections. A 10-
38 year inspection interval will provide two data points during a 20-year period, which can be
39 used to characterize the degradation rate. This is an adequate period to preclude failures of
40 the MEBs since experience has shown that aging degradation is a slow process.
41
42 As an alternative to thermography or measuring connection resistance of bolted
43 connections, for the accessible bolted connections that are covered With heat shrink tape,
44 sleeving, insulating boots, etc., the applicant may use visual inspection of insulation material
45 to detect surface anomalies, such as discoloration, cracking, chipping or surface
46 contamination. When this alternative visual inspection is used to check bolted connections,
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1 the first inspection will be completed before the period of extended operation and every five
2 years thereafter.
3
4 The applicant stated, in the PNPS LRA under Foot Note 2, that in NUREG-1801 for the other
5 inspections, a 10-year inspection interval will provide two data points during a 20-year period
6 which can be used to characterize the degradation rate. This is an adequate period to preclude
7 failures of the MEBs because experience has shown that aging degradation is a slow process.
8
9 GALL AMP XI.E4 states that the applicant may use visual inspection of insulation materialto

10 detect surface anomalies (such as discoloration, cracking, chipping, or surface contamination)
11 for the accessible bolted connections that are covered with heat shrink tape, sleeving, insulated
12 boots, etc. Visual inspection is used as an alternate to thermography or measuring connection
13 resistance of bolted connections. This alternate visual inspection is less effective than testing.
14 For this reason, when visual inspection is used to check bolted connections, the first inspection
15 wil be completed before the period of extended operation and performed once every 5 years
16 instead of once every 10 years.
17
18 In the LRA, the apprlcant stated that visual inspection of MEB bolted connections will occur every
19 10 years. The project team asked the applicant if all bolted connections are covered with heat
20 shrink tape, sleeving, or insulated boots and requested the applicant to justify the 10 years
21 inspection frequency vs. t efryears s mmer;dby ,A-XtE41:-,-In a letter dated...
22 (ML...), the applicant resnde4;th sitnce MEB ted rnnections ire covered with heat
23 shrink tape or insulating t:oots r ni-nure sremiendations, a sample of accessible
24 bolted connections will bE visu i c fofin ullion material skf ace anomalies. Internal
25 portions of the MEBs will * inspected for ccks,corrbsir n, foreign debris, excessive bust
26 buildup, and evidence of water intrusion. Bus insulation will be inspected for signs of
27 embrittlement, cracking, melting, swelling, or discoloration, which may indicate overheating or
28 aging degradation. Internal bus supports will be inspected for structural integrity and signs of
29 cracking. An Inspection will occur before the initial 40-year license term and every 5 years
30 thereafter. If degradation is found in the MEB materials, an engineering evaluation will be
31 performed when the inspection acceptance criteria are not met to ensure that the intended
32 functions of the MEB can be maintained consistent with the current license basis. This
33 evaluation is performed in accordance with the Entergycorrection process per procedure EN-LI-
34 102. This procedure provides the stated elements to consider including the extent of the
35 concern, the potential root causes for not meeting the test acceptance criteria, the corrective
36 action required, and ikelihood of recurrence. This engineering evaluation will determine the
37 frequencyof the next inspection, which will not exceed five years. In addition, the appricant also
38 responded that it will revise LRAAppendix B.2.1.20to five years." Revise LRAAppendix B.1.18
39 to remove the exception to five years. On this basis, the project team found the applicant
40 response acceptable.
41
42 3.0.3.2.12.4 Enhancments
43
44 None.
45
46 3.0.3.2.12.5 Opraing Experi
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1 The applicant stated, in the PNPS LRA, that the Metal-Enclosed Bus Inspection Program at
2 PNPS is a new programfor which there is no operating experience.
3
4 GALL XI.E4 indicates that operating experience has shown that degradation of MEB within the
5 scope of XI.E4 may exist. The project team requested the applicant to provide industrial and
6 plant operating experience associated with this program. In a letter dated... (ML...), the
7 applicant responded that...
8
9 The project team reviewed the operating experience provided in the PNPS LRA and interviewed

10 the applicant's technical staff to confirm that the plant-specific operating experience did not
11 reveal any degradation not bounded by industry experience.
12
13 On the basis of its review of the above industry and plant-specific operating experience and
14 discussions with the apprcant's technical staff, the project team concluded that the applicant's
15 Metal-Enclosed Bus Inspection Programwill adequately manage the aging effects that are
16 identified in the PNPS LRA for which this AMP is credited.
17
18 3.0.3.2.12.6 IJESAR Suppleme
19
20 The applicant provided its UFSAR Supplement for the Metal-Enciosed Bus Inspection Program
21 in PNPS LRA, Appendix tSection •2.t20, wh tatefsihatundert Metal-Enclosed Bus
22 Inspection Program, inteIal poion4 of thno egat phase b• which connects the
23 4.16kV switchgear (A3 though ) •rensect fo• •ara 66rrosic, foreign debris, excessive
25 embrittlement, cracking, reieting, sw ling, o bsoraliorLwhich ma~lndicate overheating or

26 aging degradation. Internal bus supports are inspected for structural integrity and signs of
27 cracks. Since bolted connections are covered with heat shrink tape or insulating boots per
28 manufacturer's recommendations, a sample of accessible bolted connections is visually
29 inspected for insulation material surface anomalies. Enclosure assemblies are visually

,30 inspected for evidence of loss of material and, where appricable, enclosure assembly
31 elastomers are visually inspected and manually flexed to manage cracking and change in
32 material properties. These inspections are performedat least once every 10 years.
33
34 As described above, the applicant will revise UFSAR, Appendix A.2.1.20 to 'five years." The
35 project team reviewed the revised UFSAR Supplement for PNPS AMP B. 1.18, found that it was
36 consistent with the GALL Report, and determined that it provides an adequate summary
37 description of the program, as identified in the SRP-LR FSAR supplement table and as required
38 by 10 CFR 54.21(d).
39
40 3.0.3.2.12.7 Concluin
41
42 On the basis of its review and audit of the appicant's program, the project team found that those
43 programelements for which the applicant claims consistency with the GALL Report, are
44 consistent with the GALL Report. In addition, the project team has reviewed the exception and
45 the associated justifications and determined that the AMP, with the exception, is adequate to
46 manage the aging effects for which it is credited. The project team found that the applicant has
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1 demonstrated that the effects of aging will be adequately managed so that the intended functions
2 will be maintained for the period of extended operation, as required by 10 CFR 54.21 (a)(3). The
3 project team also reviewed the UFSAR Supplement for this AMP and found that it provides an
4 adequate summarydescription of the program, as required by 10 CFR 54.21(d).
5
6 3.0.3.2.13 OIL ANALYSIS PROGRAM (PNPS AMPB 1 22)
7
8 In PNPS LRA, Appendix B, Section B.1.22, the applicant stated that PNPS AMP B.1.22, "Oil
9 Analysis Program,* is an existing plant programthat is consistent with GALL AMP XI.M39,

10 "Lubricating Oil Analysis," with an exception and enhancements..
11
12 3.0.3.2.13.1 Program De•ipton
13
14 The applicant stated, in the PN PS LRA, that this program maintains oil systems free of
15 contaminants (primarily water and particulates) thereby preserving an environment that is not
16 conducive to loss of material, cracking, or fouling. Sampling frequencies are based on vendor
17 recommendations, accessibility during plant operation, equipment importance to plant operation,
18 and previous test results.
19
20 3.0.3.2.13.2 Consistency with the GALL Report
22 In the PNPS LRA, the aplricantuateld that NP PtANP B .is consent with GALL

23 AMP XI.M39, with an excpoption ahid t mets:24 !• i : ]i ...
24~~~~~~~ inerved the ap~ lia -t~nicalsaf rve~ nwhl ri at h

25 The project team inteeican I and revi'ed, in whole or in part, the
26 documents listed in Attachment 5 of this audit and review report for PNPS AMP B.1.22, including
27 PNPS AMP B.1.22, including Aging Management Program EvaluationReport, LRPD-02,
28 Revision 1, Section 4.16, 'Oil Analysis Program,"which provides an assessment of the AMP
29 elements' consistency with GALL AMP XI.M39. Specifically, the project team reviewed the
30 programelements (see Section 3.0.2.1 of this audit and review report) contained in PNPS AMP
31 B. 1.22 and associated bases documents to determineconsistency with GALL AMP XI.M39.
32
33 The project team also reviewed PNPS License Renewal Project Operating Experience Review
34 Report, LRPD-05, Section 4.16, "il Analysis Program;" Entergy Nuclear Management Manual,
35 Predictive Maintenance Program, EN-DC-31 0,Rev. 0; CR-PNP-2003-(2670, During Lube Oil
36 Analysis Evaluation for RHR Pump B (P-203B)the Viscosity Was Noted to be Slightly Outside of
37 the Acceptable Range; CR-PNP-2005-00116, Lube Oil Testing of the A Diesel X-107AHas
38 Indicated a Step Change in the Wear Particle Count; CR-PNP-2005-0061B, Lube Oil Testing of
39 the B Diesel X-107B Has Indicated a Step Changein the Wear Particle Count.
40
41 The project team reviewed those portions of the Oil Analysis Program for which the applicant
42 claims consistency with GALL AMP XI.M39 and found that they are consistent with the GALL
43 Report AMP. Furthermore,the project team concluded that the applicant's Oil Analysis Program
44 provides reasonable assurance that the effects of aging will be managed so that components
45 crediting this program can perform their intended function consistent with the current licensing
46 basis during the period of extended operation. The project team found the applicant's Oil
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1 Analysis Program acceptable because it conforms to the recommended GALL AMP XI.M22,
2 "Lubricating Oil Analysis," with an exception and enhancements as described below.
3
4 3.0.3.2.13.3 Exceptions to the GALL Report
5
6 The applicant stated, in the PNPS LRA, that the exception to the GALL Reportprogram elements
7 is as follows:
8
9 Element: 3: Parameters Monitored/Inspected

10 Exception: Flash point is not determined for sampled oil.
11
12 The GALL Report identified the following recommendation for the "Parameters
13 Monitored/Inspected' programelement associated with the exception taken:
14
15 For components with periodic oil changes in accordance with manufacturer's
16 recommendations, a particle count and check for water are performed to detect evidence of
17 abnormal wear rates, contamination by moisture, or excessive corrosion. For components
18 that do not have regular oil changes, viscosity, neutralization number, and flash point are
19 also determined to verify the oil is suitable for continued use. In addition, analytical
20 ferrography and elemental analysis are performedto identify wear particles.
21 r't.- p :
22 The applicant stated, in tle PNFL, th• ana s of ler residu or particle count, viscosity,
23 total acid/base (neutralion nunbr).w er te., an ftf mlsscootent provide sufficient
24 information to verify the o is sui•b for tir ed U.
25
26 During the audit and review, the project team asked the applicant to provide justification for not

* 27 monitoring the flashpoint of oil that is not regularly changed. In its response to this request, the
28 applicant stated that flash point is not determined for sample oil because analysis of filter residue
29 or particle count, viscosity, total acid/base (neutralization number),water content, and metals
30 content provide sufficient information to verify the oi does not contain water or contaminants that
31 would permit the onset of aging effects: Also, the applicant stated that the percent fuel dilution in
32 diesel engine oils is monitored, which is a more accurate method than flash point for identifying
33 fuel leak and oil dilution. Subsequently, the project team asked the applicant to provide the
34 method, including any standards, used to determine fuel dilution and the acceptance criterion for
35 oil dilution in diesel engine oils.
36
37 In its response to this request, the appricant provided a copy of procedure 3.M.3-61.3,
38 Emergency Diesel Generator Quarterly Preventive Maintenance, showing that quarterly
39 lube oil samples are sent to the laboratory. Provided laboratorytest results showing that percent
40 dilution is measured in accordance with ASTM standards. Acceptance criterion is less than 3
41 percent by weight and based on ALCO diesel engine owners' group chemistry guidelines. The
42 following will be added to LRASection B.1.22 exception note. PNPS measuresthe percent fuel
43 dilution in diesel engine oils, which is a more accurate method than flash point for identifying fuel
44 leaks and oil dilution. This requires an amendment to the LRA
45
46 On this basis, the project team found this exception acceptable.
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3.0.3.2.13.4 Enhaempnt

The applicant stated, in the PNPS LRA, that the enhancements in meeting the GALL Report
programelements are as follows:

Enhancement

Elements:
Enhancement:

1: Scope of Program
The Oil Analysis Programwill be enhanced to periodically change CRD
pump lubricating oil. A particle count and check for water will be
performed on the drained oil to detect evidence of abnormal wear rates,
contamination by moisture, or excessive corrosion.

The GALL Report identified the following recommendation for the "Scope of Program" program
element associated with the enhancement:

Scope of Program: On a periodic basis, this program samples lubricating oil from plant
components subject to aging management review.

The applicant stated, in the PNPS LRA, that this enhancement will be initiated prior to the period
of extended operation. T~eTrple qo of th nha Iment byhe pplicant will verify that
the oil environment of thetRD m.will .'t be 9ou to loss of raterial thus
providing additional assuAne t t t a b adkuate managed.

On this basis, the project Le mou h a ptabe b cuse when
enhancements are implemented, PNPS AMP B.1.22, "Oil Analysis Program,"will be consistent
with GALL AMP XI.M39 and provide additional assurance that the effects of aging will be
adequately managed.

Enhancement 2

Element:
Enhancement

3: Parameter Monitored/Inspected
Procedures for security diesel and reactor water cleanup pump oil
changes will be enhanced to obtain oil samples from the drained oil.
Procedures for lubricating oi analysis will be enhanced to specify that a
particle count and check for water are performed on oil samples from the
fire water pump diesel, security diesel, and reactor water cleanup pumps.

The GALL Report identified the following recommendation for the "Parameter
Monitored/Inspected" programelement associated with the enhancement:

Parameters Monitored/Inspected: For components with periodic oil changes in
accordance with manufacturer's recommendations, a particle count and check for water are
performed to detect evidence of abnormal wear rates, contamination by moisture, or
excessive corrosion. For components that do not have regular oil changes, viscosity,
neutralization number, and flash point are also determined to verify the oil is suitable for
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1 continued use. In addition, analytical ferrography and elemental analysis are performed to
2 identify wear particles.
3
4 The applicant stated, in the PNPS LRA, that this enhancement will be initiated prior to the period
5 of extended operation. The implementation of this enhancement by the applicant will verify that
6 the oN environment of the fire water pump diesel, security diesel, and reactor water cleanup
7 pumps will not be conducive to loss of material thus providing additional assurance that loss of
8 material will be adequately managed.
9

10 On this basis, the project team found this enhancement acceptable since when enhancement is
11 implemented, PNPS AMP B.11.22, "Oil Analysis Program,"will be consistent with GALL AMP
12 XI.M39 and will provide additional assurance that the effects of aging will be adequately
13 managed.
14
15 3.0.3.2.13.5 Operating Experience
16
17 The applicant stated, in the PNPS LRA, that lube oil analysis for residual heat removal pump B in
18 July 2003 showed viscosity slightly outside of the acceptable range. No other problems were
19 noted with the oil. Retest confirmed the viscosity condition. The oil was changed at the next
20 system window. Continuous confirmation of oil quality and timely corrective actions provide
21 evidence thatthe prograr-iis effect managin aging effectsorilubeo components.22 ...i if
23 Lube oil testing of the A cfsel gI ne torI?0e~ br44ifhd of tBde generator in

is p I B dainceaseli ro n
24 January 2005 indicated •stepin e in tl w~arpa• count. T increase in iron and

* 25 aluminum was very minor6and levels lemai d'Well be=owthose at wtich corrective action is
26 necessary. The analysis laboratory indicated that the*increases may be the result of new
27 analysis equipment that has a higher resolution. Quarterly trending will continue for wear
28 products and appropriate action will be taken if required. Continuous confirmation of oil quality
29 and timely corrective actions provide evidence that the program is effective in managing aging
30 effects for lube oil components.
31
32 The project team reviewed the operating experience provided in the PNPS LRA and interviewed
33 the applicant's technical staff to confirm that the plant-specific operating experience did not
34 reveal any degradation not bounded by industry experience. In addition, the project team
35 reviewed PNPS operating experience as documented in the PNPS Operating Experience
36 Review Reportfor the Oil Analysis Programand did not find any evidence of PNPS component
37 degradation or failures that are outside the envelope of industry experience.
38
39 On the basis of its review of the above industry and plant-specific operating experience and
40 discussions with the applicants technical staff, the project team concluded that the applicant's
41 Oil Analysis Program wiU adequately manage the aging effects that are identified in the PNPS
42 LRAfor which this AMP is credited.
43
44 3.0.3.2.13.6 UFSAR Supplement
45
46 The applicant provided its UFSAR Supplement for the Oil Analysis Programin PNPS LRA,
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1 Appendix A, Section A.2.1.24, which states that the Oil Analysis Program maintains oil systems
2 free of contaminants (primarily water and particulates) thereby preserving an environment that is
3 not conducive to loss of material, cracking, or fouling. Activities include sampling and analysis of
4 lubricating oil for detrimental contaminants, water, and particulates.
5
6 Sampling frequencies are based on vendor recommendations, accessibirity during plant
7 operation, equipment importance to plant operation, and previous test results.
8
9 During the audit and review, the project team noted that the applicant's description of the B. 1.22

10 programin UFSAR Supplement in LRA, Appendix A, did not include, as a commitment, the
11 enhancements described in LRA, Appendix B.1.22. The project team asked the applicant to
12 include a description of the enhancements to PNPS' B.1.22 program in the UFSAR Supplement
13 in LRA AppendixA as recommended by NUREG-1800,Section 3.X.2.4. In response to this
14 request, the applicant stated that programdescription in Appendix A will be revised to identify the
15 commitment number(s) associated with the enhancement(s)for that programas described in
16 LRA Appendix B. The programdescription in Appendix A will be amended to include the
17 following statement:
18
19 License renewal commitment numbers 18 and 19 specify enhancements to this program.
20
21 This will require an ame nmenttto thg licese renewal ap ication-z(Open'item).

23 When PNPS officially iss s the itet a h vsdwit -up, the appropriate

24 commitment number sho 1dbe irxereed a
25
26 On this basis, the project team found this enhancement acceptable because when the
27 enhancementis implemented, PNPS AMP. B.1.22, "Oil Analysis Program,"will be consistent
28 with GALL AMP XI.M39 and will provide additional assurance that the effects of aging will be
29 adequately managed.
30
31 3.0.3.2.13.7 Conclusion
32
33 On the basis of its review and audit of the appricant's program,the project team found that those
34 program elements for which the applicant claims consistency with the GALL Report, are
35 consistent with the GALL Report. In addition, the project team has reviewed the exception and
36 the associated justifications and determined that the AMP, with the exception, is adequate to
37 manage the aging effects for which it is credited. Also, the project team has reviewed the
38 enhancements and determined that the implementation of the enhancements prior to the period
39 of extended operation would result in the existing AMP being consistent with the GALL Report
40 AMP to which it was compared. The project team found that the applicant has demonstrated
41 that the effects of aging will be adequately managed so that the intended functions will be
42 maintained for the period of extended operation, as required by 10 CFR 54.21 (a)(3). The project
43 team also reviewed the UFSAR Supplement for this AMP and found that it provides an adequate
44 summary description of the program, as required by 10 CFR 54.21(d).
45
46 3.0.3.2.14 REACTORHEADCLOSURFSTUDSPRO(FRAM(PNPSAMPR-1.25)
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1 In PNPS LRA, Appendix B, Section B.1.25, the applicant stated that PNPS AMP B.1.25, "Reactor
2 Head Closure Studs Program," is an existing plant program that is consistent with GALL AMP
3 XI.M3, "Reactor Head Closure Studs," with an exception.
4
5 3.0.3.2.14.1 Program Description
6
7 The applicant stated, in the PNPS LRA, that this programincludes inservice inspection (ISI) in
8 conformance with the requirementsof ASME Section XI, Subsection IWB, and preventive
9 measures (e.g. rust inhibitors, stable lubricants, appropriate materials) to mitigate cracking and

10 loss of material of reactor head closure studs, nuts, washers, and bushings.
11
12 3.0.3.2.14.2 Consistency with thp GALL Rpport
13
14 In the PNPS LRA, the applicant stated that PNPS AMP B.1.25 is consistent with GALL
15 AMP XI.M3, with an exception.
16
17 The project team interviewed the applicants technical staff and reviewed, in whole or in part, the
18 documents risted in Attachment 5 of this audit and review report for PNPS AMP B.1.25, including
19 Aging Management Program Evaluation Report, LRPD-02, Revision 1, Section 4.18, "Reactor
20 Head Closure Studs Program,"which provides an assessment of the AMP elements'
21 consistency with GALL P-XLM3. Ppecifically, tje, proj team:reviewed the program
22 elements (see Section 3. 2.1 olthis audit nd r#w re, rt)containd in PNPS AMP B.1.25
23 and associated bases d men to eta [no, _lsenc' W I-th rAMP XI.M3.24

25 The project teamalso revwedN tr) fe e ieeport, LRPD-t05,
26 Revision 0, Section 4.1.20, "Reactor Head Closure Studs Program;"ASME Section XI, 2001
27 edition with 2002 and 2003 addenda, Table IWB-2500-1; ASME Section Xi, 1995edition with
28 1996 addenda, Table IWB-2500-1.
29
30 The project team reviewed those portions of the Reactor Head Closure Studs Program for which
31 the appliant claims consistency with GALL AMP XI.M3 and found that they are consistent with
32 the GALL Report AMP. Furthermore,the project team concluded that the appicant's Reactor
33 Head Closure Studs Program provides reasonable assurance that effects of aging wit be
34 managed so that components crediting this programcan performtheir intended function
35 consistent with the current licensing basis during the period of extended operation. The project
36 team found the applicant's Reactor Head Closure Studs Program acceptable because it
37 conforms to the recommended GALL AMP XI.M3, "Reactor Head Closure Studs," with the
38 exception as described below.
39
40 3.0.3.2.14.3 Exceptions to the GAIL Report
41
42 The applicant stated, in the PNPS LRA, that the exception to the GALL Report program elements
43 is as follows:
44
45 Exceton
46
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1 Element 4: Detection of Aging Effects
2 Exception: When reactor head closure studs are removed for examination, either a
3 surface or a volumetric examination is allowed.
4
5 The GALL Report identified the following recommendation for the "Detection of Aging Effects"
6 program element associated with the exception taken:
7
8 The extent and schedule of the inspection and test techniques prescribed by the program
9 are designed to maintain structural integrity and ensure that aging effects will be discovered

10 and repaired before the loss of intended function of the component. Inspection can reveal
11 cracking, loss of material due to corrosion or wear, and leakage of coolant.
12
13 The program uses visual, surface, and volumetric examinations in accordance with the
14 general requirementsof Subsection IWA-2000. Surface examination uses magnetic particle,
15 iquid penetration, or eddycurrent examinations to indicate the presence of surface
16 discontinuities and flaws. Volumetric examination uses radiographic or ultrasonic
17 examinations to indicate the presence of discontinuities or flaws throughout the volume of
18 material. Visual VT-2 examination detects evidence of leakage from pressure-retaining
19 components, as required during the system pressure test.
20
21 Components are exa rbned-and tsted as spegifed in t•able JWB-2590-1. Examination
22 category B-G-1 for prsre'yet4 nig tjpiting,.gheaterlhan 2 in. diameter in reactor vessels
23 specifies volumetric e aminaoof s in.f*ac, frckt top of the nut to the bottom of
24 the flange hole, and s rfaoe Andd ,vlumqt(r xamilatrn of studs 0hen removed. Also
25 specified are volumetftc examin[tion of Yaiige thrdad. and visual 'VT-i examination of
26 surfaces of nuts, washers, and bushings. Examination category B-P for all pressure-
27 retaining components specifies visual VT-2 examination of all pressure-retaining boundary
28 components during the system leakage test and the system hydrostatic test.
29
30 The applicant stated, in the PNPS LRA, that cracking initiates on the outside surfaces of bolts
31 and studs. Therefore, a qualified surface examination meeting the acceptance standards of
32 ASME Section Xl, Subsection IWB-3515 provides at least the sensitivity for flaw detection that an
33 end-shot ultrasonic examination provides on bolts and studs. Thus, when reactor head closure
34 studs are removed for examination, either a surface or volumetric examination is allowed.
35
36 During the audit and review, the project team asked the applicant, with regard to reactor head
37 closure studs that are removed, whether the surface examination of the studs is performed with
38 the studs in a tensioned or untensioned condition. The project team also asked the applicant
39 whether PNPS has performed any radial ultrasonic scans of its reactor vessel closure studs. In
40 response to these requests, the applicant provided the following statements:
41
42 Since refueling outage 15 (RFO15) (2005), PNPS has adopted the 1998 edition with 2000
43 addenda of ASME Section Xl, which requires either a surface exam or a volumetric exam of
44 RPV studs that are removed. PNPS elected to performa volumetric examination of these
45 four studs in RFO15 in the tensioned condition prior to their removal. No indications were
46 detected in the four removed studs in 2005. The four studs adjacent to the fuel transfer
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1 chute are removed at each refueling outage; these are the only studs that have been
2 removed from the PNPS vessel.
3
4 PNPS currently performs ultrasonic examination of RPV studs from the top surface of the
5 stud. In the past, PNPS had performedthis examination using a specially fabricated stud
6 radial ultrasonic testing (UT) probe inserted into the stud's heater hole located on the stud's
7 central axis. The technique currently in use, utirlzing the flat surface at the top of the stud, is
8 considered superior in detection of flaws in RPV studs when compared to UT exams
9 performed from the heater hole.

10
11 RPV studs at PN PS are examined utilizing a straight beam UT technique. This method has
12 been demonstrated and qualified by the Performance Demonstration Initiative (PDI) at the
13 Electric Power Research Institute (EPRI) Nondestructive Examination (NDE)Center.
14 Examiners utilizing this qualified technique are also qualified by the PDI to perform this
15 examination. This straight beam examination has been demonstrated by PDI to be capable
16 of detecting a flaw of critical size. All 56 RPV studs at PNPS are examined once per interval
17 using this technique.
18
19 The project team reviewed the ASME Section XI requirementsfor Examination CategoryB-G-1,
20 pressure retaining bolting, in the 1995 code edition, which was referenced in Revision 0 of the
21 GALL Report and in the 41Ol:vode Vftn,-which srefer ncTRevision 1 of the GALL Report.
22 The project team noted tlt o 'ex minatn re ueme were ch ged from the earlier code
23 edition to the more recenf code it nis~ tlfe §0 d Rition it 2002 and 2003
24 addenda, on which the rentr vis oft 3 L Pe rt is based, no longer requires both

.25 surface and volumetric e !mination & rea % &ssel osre studs, Len removed. On the
26 basis that the applicant's requirement to performeither surface or volumetric examination of
27. reactor vessel closure studs (whenremoved) is consistent.with the ASME.Section XI code
28 edition and addenda referenced in the GALL Report, Revision 1, the project team found the
29 exception identified by the applicant to be acceptable. On this basis, the project team found this
30 exception acceptable.
31
32 3.0.3.2.14.4 Eahaments
33
34 None.
35
36 3.0.3.2.14.5 Qerating Experience
37
38 The applicant stated, in the PNPS LRA, that volumetric examination of 18 reactor head closure
39 studs and visual examination of 18 nuts and 18 washers during RFO15 (April 2005) resulted in
40 no new recordable indications. Absence of new recordable indications provides evidence that
41 the program is effective for managing loss of material and cracking of the reactor head closure
42 studs, nuts, washers, and bushings.
43
44 During the audit and review, the project team asked the applicant what fraction of the total
45 number of reactor head closure studs is represented by the 18 studs examined during R FO15.
46 The project team also asked whether all reactor head closure studs, nuts, and washers are
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1 examined during each 10-year ISI interval and whetherthe currently installed studs, nuts, and
2 washers are original equipment that has been in use since startup of the plant. In response to
3 this request, the applicant provided the following information:
4
5 There are 56 reactor head studs, so a sample of 18 is one-third of the studs (19, 19, 18). All
6 studs, nuts and washers are examined during every 10-year ISI interval. The reactor head
7 studs, nuts, and washers currently installed at PNPS are original equipment.
8
9 Based on the applicant's response, the project team determined that the operating experience

10 with the applicant's Reactor Head Closure Studs Programprovides evidence that the program
11 has provided acceptable management of aging effects during the current licensed operating
12 period and is expected to provide acceptable management of aging effects during the period of
13 extended operation.
14
15 The project team reviewed the operating experience provided in the PNPS LRA and interviewed
16 the applicant's technical staff to confirm that the plant-specific operating experience did not
17 reveal any degradation not bounded by industry experience. In addition, the project team
18 reviewed PNPS operating experience as documented in the PNPS Operating Experience
19 Review Report for the Reactor Head Closure Studs Program and did not find any evidence of
20 PNPS equipment degradation or failures that are outside the envelope of industry experience.
21 r rztr-z
22 On the basis of its rev*e oWf the'jbo ind ry ncplant'specific op rating experience and
23 discussions with the appli nt's t e' r ifftepitojecd tedatcont ded that the appricant's
24 Reactor Head Closure St s gr will a•afely*miage the a~ng effects that are
25 identified in the PNPS LR frwhchi is Ps credited.
26
27 3.0.3.2.14.6 UFSAR Supplemen
28
29 The applicant provided its UFSAR Supplementfor the Reactor Head Closure Studs Programin
30 PNPS LRA, Appendix A, Section A.2.1.27, which states that the Reactor Head Closure Studs
31 Programincludes inservice inspection (ISI) in conformance with the requirementsof the ASME
32 Code, Section XI, Subsection IWB, and preventive measures (e.g. rust inhibitors, stable
33 lubricants, appropriate materials) to mitigate cracldng and loss of material of reactor head
34 closure studs, nuts, washers, and bushings.
35
36 The project team reviewed the UFSAR Supplement for PNPS AMP B.1.25, found that it was
37 consistent with the GALL Report, and determined that it provides an adequate summary
38 description of the program, as identified in the SRP-LR FSAR Supplement table and as required
39 by 10 CFR 54.21(d).
40
41 3.0.3.2.14.7 Conclusion
42
43 On the basis of its audit and review of the applicant's program, the project team found that those
44 programelements for which the appricant claims consistency with the GALL Report are
45 consistent with the GALL Report. In addition, the project team has reviewed the exceptions and
46 the associated justifications and determined that the AMP, with the exceptions, is adequate to
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1 manage the aging effects for which it is credited. The project team found that the applicant has
2 demonstrated that the effects of aging will be adequately managed so that the intended functions
3 will be maintained for the period of extended operation, as required by 10 CFR 54.21 (a)(3).The
4 project team also reviewed the UFSAR Supplement for this AMP and found that it provides an
5 adequate summary description of the program, as required by 10 CFR 54.21 (d).
6
7 3.0.3.2.15 REACTORVFSSFLSIURVFILLANCFPROGRAM(PNPS AMPR 1 .26)
8
9 In PNPS LRA, Appendix B, Section B.1.26, the applicant stated that PNPS AMP B.1.26, "Reactor

10 Vessel Surveillance Program," is an existing plant programthat is consistent with GALL AMP
11 XI.M31, "Reactor Vessel Surveillance," with an exhancement.
12
13 3.0.3.2.15.1 Program Desorkain
14
15 The applicant stated, in the PNPS LRA, that this program manages reduction in fracture
16 toughness of reactor vessel beltline materials to assure that the pressure boundary function of
17 the reactor pressure vessel is maintained for the period of extended operation.
18
19 PNPS is a participant in the Boiling Water Reactor Vessel and Internals Project (BWRVIP)
20 Integrated Surveillance Program (ISP) as approved by License Amendment 209. This program
21 monitors changes in the fracture touness prop .tes of ferrtic-aterials in the reactor
22 pressure vessel (RPV) bine r tlo. As $WR PISP le tes reportsbecome available
23 for RPV materials repre stativetof NPS the Jtudf sh' iffthb refe 'encetemperature for
24 nil-ductility transition of 1 vessl terial a 6•J atd. In accor ance with 10 CFR 50
25 Appendices G and H, PN reviews ele st re Irtst assure mpliance with fracture
26 toughness requirements and P-T limits.
27
28 BWRVIP-1 16, *BWR Vessel and Internals Project Integrated Surveillance Program(ISP)
29 Implementation for License Renewal,'describes the design and implementation of the ISP
30 during the period of extended operation. BWRVIP-1 16 identifies additional capsules, their
31 withdrawal schedule, and contingencies to ensure that the requirements of 10 CFR 50 Appendix
32 H are met for the period of extended operation.
33
34 3.0.3.2.15.2 Consisterrw with the GALL Report
35
36 In the PNPS LRA, the applicant stated that PNPS AMP B.1.26 is consistent with GALL
37 AMP XI.M31 ,with an enhancement.
38
39 The project team interviewed the applicant's technical staff and reviewed, in whole or in part, the
40 documents listed in Attachment 5 of this audit and review reportfor PNPS AMP B.1.26,
41 including [the title of the program bases document goes here using the following format:
42 Document identifier, section, "Title," which provides an assessment of the AMP elements'
43 consistency with GALL AMP XI.M31. Specifically, the project team reviewed the program
44 elements (see Section 3.0.2.1 of this audit and review report) contained in PNPS AMP B.1.26
45 and associated bases documents to determine consistency with GALL AMP XI.M31.
46
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1 [Use the next sentence if more than the bases document is reviewed by the project team.] Also,
2 the project team also reviewed [List any additional key documentlinformsion that was reviewed
3 by the project team].
4
5 [If any differences were identified by the project team, describe them here and describe how
6 these the issues were resolved.]
7
8 The project team reviewed those portions of the Reactor Vessel Surveillance Programfor which
9 the applicant claims consistency with GALL AMP XI.M31 and found that they are consistent with

10 the GALL Report AMP. Furthermore, the project team concludes that the applicant's Reactor
11 Vessel Surveillance Program provides reasonable assurance that [project team evaluation]. The
12 project team found the applicant's Reactor Vessel Surveillance Programacceptable because it
13 conforms to the recommendedGALL AMP XI.M31, "Reactor Vessel Surveillance," with an
14 enhancement as described below.
15
16 3.0.3.2.15.3 .xceptions to the GAL I Report
17
18 None.
19
20 3.0.3.2.15.4 Eabazmen
21c r
22 The applicant stated, in t PNPL tht the hance~ents in ing the GALL Report
23 programelements are aslollows• F-
24 . 2 Vt/kit
25 .. ,han•-m.
26
27 Elements: 5: Monitoring and Trending Actions
28 6: Acceptance Criteria .
29 7: Corrective Actions
30 Enhancement: [discussion of the enhancement]
31
32 The GALL Report identified the following recommendations for the "Monitoring and Trending
33 Actions," "Acceptance Criteria,"and "Corrective Actions" programelements associated with the
34 enhancement:
35
36 Reactor vessel surveillance program is plant-specific, depending on matters such as the
37 composition of limiting materials, availability of surveillance capsules, and projected fluence
38 levels' In accordance with 10 CFR Part 50, Appendix H, an applicant submits its proposed
39 withdrawal schedule for approval prior to implementation. Thus, further staff evaluation is
40 required for license renewal.
41
42 The applicant stated, in the PNPS LRA, that [provide discussion/basis for each
43 enhancement(s)]. [Provide explanation as to why the enhancement to the applicant's program
44 will provide additional assurance that the effects of aging will be adequately managed]
45
46 On this basis, the project team found this enhancement acceptable since when enhancements
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1 are implemented, PNPS AMP B.1.26, "ReactorVessel Surveillance Program,'will be consistent
2 with GALL AMP XI.M31 and will provide additional assurance that the effects of aging will be
3 adequately managed.
4
5 3.0.3.2.15.5 Operatinr Fxprienre
6
7 The applicant stated, in the PNPS LRA, that PNPS is a participant in the Boiling Water Reactor
8 Vessel and Internals Project (BWRVIP) Integrated Surveillance Program (ISP) as approved by
9 Amendment 209 to the operating License. The fact that PNPS participates in the BWRVIP ISP

10 ensures that future operating experience from all participating BWRs will be factored into this
11 program.
12
13 [Provide project team evaluation of the operating experience.]
14
15 The project team reviewed the operating experience provided in the PNPS LRA and interviewed
16 the applicants technical staff to confirm that the plant-specific operating experience did not
17 reveal any degradation not bounded by industry experience.
18
19 On the basis of its review of the above industry and plant-specific operating experience and
20 discussions with the applicant's technical staff, the project team concluded that the applicant's
21 Reactor Vessel Surmveillbarie 'Program iwill adequa ely manage the-agingeffects that are
22 identified in the PNPS LR~ for %~lthis AMP Bsft~tedl I
24 3.0.3.2.15.6 UEFSAR~p~d S11
25
26 The applicant provided its UFSAR Supplement for the Reactor Vessel Surveillance Program in
27 PNPS LRA, Appendix A, Section A2.1.28, which states that:PNPS is a participant in the BWR
28 vessel and internals project (BWRVIP) Integrated Surveillance Program (ISP) as incorporated
29 into the plant Technical Specifications by License Amendment 209. The Reactor Vessel
30 Surveillance Program monitors changes in the fracture toughness properties of ferritic materials
31 in the reactor pressure vessel (RPV) beltline region. As BWRVIP-ISP capsule test reports
32 become available for RPV materials representative of PNPS, the actual shift in the reference
33 temperature for nilductiity transition of the vessel material may be updated. In accordance with
34 10 CFR 50 Appendices G and H, PNPS reviews relevant test reports to assure compliance with
35 fracture toughness requirements and P-T limits.
36
37 BWRVIP-1 16, "BWR Vessel and Internals Project Integrated Surveillance Program(ISP)
38 Implementation for License Renewal,"descrlbes the design and implementation of the ISP
39 during the period of extended operation. BWRVIP-o116 identifies additional capsules, their
40 withdrawal schedule, and contingencies to ensure that the requirements of 10 CFR 50 Appendix
41 H are met for the period of extended operation.
42
43 The project team reviewed the UFSAR Supplement for PNPS AMP B.1.26, found that it was
44 consistent with the GALL Report, and determined that it provides an adequate summary
45 description of the program, as identified in the SRP-LR FSAR Supplement table and as required
46 by 10 CFR 54.21(d).
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1 3.0.3.2.15.7 Conclusion
2
3 On the basis of its review and audit of the applicant's program, the project team found that those
4 programelements for which the applicant claims consistency with the GALL Report, are
5 consistent with the GALL Report. Also, the project team has reviewed the enhancement and
6 determined that the implementation of the enhancement prior to the period of extended operation
7 would result in the existing AMP being consistent with the GALL ReportAMP to which it was
8 compared. The project team found that the applicant has demonstrated that the effects of aging
9 will be adequately managed so that the intended functions will be maintained for the period of

10 extended operation, as required by 10 CFR 54.21(a)(3). The project team also reviewed the
11 UFSAR Supplement for this AMP and found that it provides an adequate summary description of
12 the program, as required by 10 CFR 54.21 (d).
13
14 3.0.3.2.16 SERVICIWATER INTFGRITYPROGRAM (PNPSAMP 8 128)
15
16 In-PNPSLRAAppendixB, Section B.1.28, the applicant stated that PNPS AMP B.1.28, "Service
17 Water Integrity Program," is an existing plant programthat is consistent with GALL AMP XI.M20,
18 "Open-Cycle Cooling Water System," with exceptions.
19
20 3.0.3.2.16.1 Program Description
21 r -Ž
22 The applicant stated, intl• PNP• LlA, tha this rtgrar relies on inlementation of the
23 recommendations of GL 9-13t en •• ttth effects f'&gnrig on feSSW system are
24 managed for the period c4 exigenedfoperaton h6 o am incude, surveillance and control
25 techniques to manage agg effects baused b 'biofouilngt'corrosion, rosion, protective coating
26 failures, and sifting in the SSW system or structures and components serviced by the SSW
27 system.
28
29 3.0.3.2.16.2 Consistency with the GAML Report
30
31 In the PNPS LRA, the applicant stated that PNPS AMP B.1.28 is consistent with GALL AMP
32 XI.M20,with exceptions.
33
34 The project team interviewed the applicants technical staff and reviewed, in whole or in part, the
35 documents risted in Attachment 5 of this audit and review report for PNPS AMP B.1.28, including
36 Evaluation of Aging Management Programs, LRPD-02, Revision 1, Section 4.2, "Service Water
37 Integrity Program,"which provides an assessment of the AMP elements' consistency with GALL
38 AMP XI.M20. Specifically, the project team reviewed the programelements (see Section 3.0.2.1
39 of this audit and review report)contained in PNPS AMP B.1.28 and associated bases
40 documents to determineconsistency with GALL AMP XI.M20.
41
42 The project team also reviewed PNPS Operating Experience Review Report, LRPD-05,
43 Revision 0, Section 4.2, "Service Water Integrity Program;""Service Water System Problems
44 Affecting Safety Related Equipment," Generic Letter 89-13, USNRC,July 18, 1989; "Service
45 Water System Problems Affecting Safety Related Equipment," Generic Letter 89-13,
46 Supplement 1, USNRC,April 4, 1990.M591 ,Rev. E7; PNPS 1 Specification for SSW & Reactor
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1 Building Closed Cooling Water (RBCCW)Safety-Related Piping & Heat Exchanger Inspection,
2 Maintenance & Test Requirements in Response to Generic Letter 89-13; NOP02E1, Rev. 01,
3 Service Water Inspections, Maintenance and Testing in Response to Generic Letter 89-13.
4
5 The project team reviewed those portions of the Service Water Integrity Program for which the
6 applicant claims consistency with GALL AMP XI.M20 and found that they are consistent with the
7 GALL Report AMP. Furthermore,the project team concluded that the applicants Service Water
8 Integrity Program provides reasonable assurance that effects of aging will be managed so that
9 components crediting this program can performtheir intended function consistent with the

10 current licensing basis during the period of extended operation. The project team found the
11 applicant's Service Water Integrity Program acceptable because it conforms to the
12 recommerded GALL AMP XI.M20, "Service Water Integrity," with exceptions as described
13 below.
14
15 3.0.3.2.16.3 Exceptions to the GALL Report
16
17 Excption.1
18
19 The applicant stated, in the PNPS LRA, that the exception to the GALL Reportprogram elements
20 is as follows:
217
22 Element: 2: Pre ntive r ns

.23 Exception: NURR -180 st fes' se omponents are ined. or coated.
24 Co en re tned•ic4te•d•y *here necesary to protect the
25 underelyng metal urfa s.

.26
27 The GALL Report identified the following recommendation for the "Preventive Actions" program
28 element associated with the exception taken:
29
30 The system components are constructed of appropriate materials and lined or coated to
31 protect the underlying metal surfaces from being exposed to aggressive cooling water
32 environments. Implementation of NRC GL 89-13 includes a condition and performance
33 monitoring program; control or preventive measures, such as chemical treatment, whenever
34 the potential for biological fouling species exists; or flushing of infrequently used systems.
35 Treatment with chemicals mitigates microbiologically influenced corrosion (MIC) and buildup
36 of macroscopic biological fouling species, such as blue mussels, oysters, or clams.
37 Periodic flushing of the system removes accumulations of biofouling agents, corrosion
38 products, and silt.
39
40 The applicant stated, in the PNPS LRA, that NUREG-1801 states that system components are

41 constructed of appropriate materials and lined or coated to protect the underlying metal surfaces
42 from being exposed to aggressive cooling water environments. Not all PNPS system
43 components are lined or coated. Components are lined or coated only where necessary to
44 protect the underlying metal surfaces.
45
48 During the audit and review, the project team asked the applicant to identify applications where
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1 components are not coated or lined and the materials of construction because not all PNPS
2 system components are lined or coated. In response to this request, the applicant stated that
3 the SSW supply piping is constructed of titanium, a material which has shown excellent
4 corrosion resistance in this environment. The other components in the SSW supply are small
5 bore piping for vents and drains, pump and valve bodies, and heat exchanger tubes. AlI of these
6 components are constructed of copper a"loys that have demonstrated good corrosion resistance
7 in this environment. Also, operating experiences show that loss of material is managed by the
8 Service Water Integrity Program such that corrective action is taken before loss of intended
9 functions of components. On this basis, the project team found this exception acceptable.

10
11 Ex..plion 2
12
13 The applicant stated, in the PNPS LRA, that the exception to the GALL Reportprogram elements
14 is as follows:
15
16 Element: 5: Monitoring and Trending
17 Exception: NUREG- 1801 states that testing and inspections are performed annually and
18 during refueling outages. The PNPS programrequires tests and inspections
19 during each refueling outage.
20
21 The GALL Report identifid-the folilo m ndati for the&Monitoring and Trending"
22 program element associad d witqth ex n :•n n
23 -
24 Inspection scope, od ., ual ndestriuct m examination ENDE]), and testing
25 frequencies are in a rdance the ily comi~htr~ents underJRC GL 89-13. Testing
26 and inspections are done annually and during refueling outages. Inspections or
27 nondestructive testing will determine the extent of biofouling, the condition of the surface
28 coating, the magnitude of localized pitting, and the mount of MIC, if applicable. Heat transfer
29 testing results are documented in plant test procedures and are trended and reviewed by the
30 appropriate group.
31
32 The applicant stated, in the PNPS LRA, that the NUREG-1801 program entails testing and
33 inspections performed annually and during refueling outages. The PNPS program requires tests
34 and inspections during each refueling outage, but not annually. Since aging effects are typically
35 manifested over several years, the difference in inspection and testing frequency is insignificant.
36
37 During the audit and review, the project team evaluated the PNPS inspection interval and agreed
38 that adverse conditions caused by the aging effects in the service water systems manifest over
39 several years. Also, operating experience demonstrates that a 2-year interval has not led to
40 adverse operating conditions of the Service Water System. Therefore, the difference between a
41 1-year and 2-year inspection and testing frequency is insignificant. On this basis, the project
42 team found this exception acceptable.
43
44 3.0.3.2.16.4 Enhancme
45
46 None.
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1 3.0.3.2.16.5 Operating Exerierwe
2
3 The applicant stated, in the PNPS LRA, that results of heat transfer capability testing of the
4 RBCCW heat exchangers from 2001 through 2004 show that the heat exchangers are capable
5 of removing the required amount of heat. Confirmation of adequate thermal performance
6 provides evidence that the program is effective for managing fouling of SSW cooled heat
7 exchangers.
8
9 Results of SSW visual inspections, eddy current testing, ultrasonic testing, and radiography

10 testing from 1998 through 2004 revealed areas of erosion and areas of corrosion on internal and
11 external surfaces. SSW butterfly valves, pump discharge check valves, air removal valves, and
12 pipe spools have been replaced with components made of corrosion resistant materials. Also,
13 RBCCW heat exchanger channel assemblies have been replaced and tubes have been sleeved
14 to address erosion and corrosion. Identification of degradation and corrective action prior to loss
15 of intended function provide evidence that the programis effective for managing loss of material
16 for SSW system components.
17
18 Visual inspections of SSW piping revealed degradation of the lining in original SSW carbon steel
19 rubber lined piping. Pipe lining is intended to protect pipe internal surfaces from erosion and
20 corrosion. Therefore, SSW piping has been replaced with carbon steel pipe with cured-in-place
21 rubber lining, relined withf ceraic xy.ompo nd, or eplaced withtitanium pipe.
22 Identification of degradat n and corective 'ctio )1:ior tIoss of intebded function provide
23 evidence that the prograris e rna g f i'eria iSSW system
2- components.
25
26 The project team reviewed the operating experience provided in the PNPS LRA and interviewed
.27 the applicant's technical staff to confirm that the plant-specific operating experience did not
28 reveal any degradation not bounded by industry experience. In addition, the project team
29 reviewed PNPS operating experience as documented in the PNPS Operating Experience
30 Review Reportfor the Service Water Integrity Programand did not find any evidence of PNPS
31 component degradation or failures that are outside the envelope of industry experience.
32
33 On the basis of its review of the above industry and plant-specific operating experience and
34 discussions with the applicants technical staff, the project team concluded that the applicant's
35 Service Water Integrity Programwill adequately manage the aging effects that are identified in
36 the PNPS LRA for which this AMP is credited.
37
38 3.0.3.2.16.6 UFSAR Supplernt
39
40 The applicant provided its UFSAR Supplement for the Service Water Integrity Program in PNPS
41 LRA, Appendix A, Section A.2.1.30, which states that the Service Water Integrity Program relies
42 on implementation of the recommendations of NRC GL 89-13 to ensure that the effects of aging
43 on the SSW system are managed for the period of extended operation. The program includes
44 component inspections for erosion, corrosion, and blockage and performance monitoring to
45 verify the heat transfer capabflity of the safety-related heat exchangers cooled by SSW.
46 Chemical treatment using biocides and chlorine and periodic cleaning and flushing of redundant
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or infrequently used loops are the methods used to control or prevent fouling within the heat
exchangers and loss of material in SSW components.

The project team reviewed the UFSAR Supplement for PNPS AMP B. 1.28, found that it was
consistent with the GALL Report, and determined that it provides an adequate summary
description of the program, as identified in the SRP-LR FSAR Supplement table and as required
by 10 CFR 54.21(d).

3.0.3.2.16.7 Cgnjgjgn

On the basis of its review and audit of the applicant's program, the project team found that those
programelements for which the applicant claims consistency with the GALL Report, are
consistent with the GALL Report. In addition, the project team has reviewed the exceptions and
the associated justifications and determined that the AMP, with the exceptions, is adequate to
manage the aging effects for which it is credited. The project team found that the applicant has
demonstrated that the effects of aging will be adequately managed so that the intended functions
will be maintained for the period of extended operation, as required by
10 CFR 54.21 (a)(3). The project team also reviewed the UFSAR Supplement for this AMP and
found that it provides an adequate summary description of the program, as required by
10 CFR 54.21(d).

3.0.3.2.17

In PNPSLRA, Appendbc ,Sect.in .1.29..'L appian1ýtated thatPNPS AMP B.1.29.2,
"Strurtures Monitoring - Structures Monitoring Program,"is an existing plant programthat is
consistent with GALL AMP XI.S6, "Structures Monitoring Program,"with enhancements.

3.0.3.2.17.1 Program Desc2, ion

The applicant stated, in the PNPS LRA, that structures monitoring in accordance with 10 CFR
50.65 (Maintenance Rule) is addressed in Regulatory Guide 1.160 and NUMARC 93-01. These
two documents provide guidance for development of licensee-specific programs to monitor the
condition of structures and structural components within the scope of the Maintenance Rule,
such that there is no loss of structure or structural component intended function. Since
protective coatings are not relied upon to manage the effects of aging for structures included in
the Structures Monitoring Program, the program does not address protective coating monitoring
and maintenance.

3.0.3.2.17.2 Consistency with the GALL Report

In the PNPS LRA, the applicant stated that PNPS AMP B.1.29.2 is consistent with GALL AMP
XI.S6, with enhancements. The project team interviewed the appricant's technical staff and
reviewed, in whole or in part, the documents listed in Attachment 5 of this audit and review report
for PNPS AMP B.1.29.2, including Aging Management ProgramEvaluation Report, LRPD-02,
Revision 1, Section 4.21, *Structures Monitoring Programs," which provides an assessment of
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1 the AMP elements' consistency with GALL AMP XI.S6. Specifically, the project team reviewed
2 the programelements (see Section 3.0.2.1 of this audit and review report)contained in PNPS
3 AMP B.1.29.2 and associated bases documents to determine consistency with GALL AMP
4 XI.S6.
5
6 The project team also reviewed PNPS procedure: "Building & Structures System 56,"
7 MRSSC58, Revision 1; "Structure Inspection and Condition Monitoring," NE8.02, Revision 3.
8
9 The project team reviewed those portions of the Structures Monitoring Program for which the

10 applicant claims consistency with GALL AMP XI.S6 and found that they are consistent with the
11 GALL Report AMP. Furthermore,the project team concludes that the applicant's Structures
12 Monitoring Program provides reasonable assurance that the Structures Monitoring Program will
13 be adequately managed for the period of extended operation. The project team found the
14 applicant's Structures Monitoring Programacceptable because it conforms to the recommended
15 GALL AMP XI.S6, "Structures Monitoring Program,*with enhancements as described below.
16
17 3.0.3.2.17.3 Exceptions to the GAALL Report
18
19 None.
20
21 3.0.3.2.17.4 En•,ancemnt.-
22
23 The applicant sstated, in tl' PNPL i the [nhanceehiets~in ting the GALL Report

.25
24 program elements are as ollow / ..... t ! !

26 Enhancement 1
27
28 Element: 1: Scope of Program
29 Enhancement: The Structures Monitoring program procedure will be enhanced to clarify
30 that the discharge structure, security diesel generator building, trenches,
31 valve pits, manholes, duct banks, undergroundfuel oil tank foundations,
32 manwayseals and gaskets, hatch seals and gaskets, underwater
33 concrete in the intake structure, and crane rails and girders are included in
34 the program.
35
36 The GALL Report identified the following recommendation for the "Scope of Program" program
37 element associated with the enhancement:
38
39 The applicant specifies the structure/aging effect combinations that are managed by its
40 Structures Monitoring Program.
41
42 The applicant stated, In the PNPS LRA, that the Structures Monitoring Programat PNPS is
43 comparable to the programdescribed in NUREG-1801, Section XI.S6, "Structures Monitoring
44 Program." The Structures Monitoring Program will be enhanced to clarify that the discharge
45 structure, security diesel generatorbulding, trenches, valve pits, manholes, duct banks,
46 underground fuel oil tank foundations, manway seals and gaskets, hatch seal and gaskets,
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1 underwater concrete in the intake structure, crane rails and girders are included in the program.
2 The structures, structural components, and their aging effects requiring management under
3 scope of Structures Monitoring Program are included in LRA Tables 3.5.2-1 through 3.5.2-6.
4 Visual inspections of accessible plant structures are performed at 3-year intervals and
5 inspections of normally inaccessible (insulated or high radiation zone) areas are performedat
6 10-year intervals. Visual inspections of buried plant structures are performed when opportunistic
7 excavation occurs. However, more frequent inspections may be performed based on past
8 inspection results, industry experience, or exposure to a significant event (e.g. tornado,
9 earthquake, fire, and chemical spill).

10
11 On this basis, the project team found this enhancement acceptable because when
12 enhancements are implemented, PNPS AMP B.1.29.2, 'Structures Monitoring - Structures
13 Monitoring Program,"will be consistent with GALL AMP XI.S6 and will provide additional
14 assurance that the effects of aging will be adequately managed.
15
16 Enhancmnt2
17
18 Element: 4: Detection of Aging Effects
19 Enhancement: Guidance for performing structural examinations of elastomers (seals,
20 gaskets, seismic joint filler, and roof elastomers) to identify cracking and
21 chige in m teraI properties will added-torthestructures Monitoring
22 Pr am r dure The LL R port identifd the following
23 re•:mme a n"fo e bf.Aging Effects" program element
24 soated w~hthe4 tI6it-0
25
26 For each structure/aging effect combination, the inspection methods, inspection schedule, and
27 inspector quarlfications are selected to ensure that aging degradation will be detected and
28 quantified before there is loss of intended functions. Inspection methods, inspection schedule,
29 and inspector qualiications are to be commensurate with industry codes, standards and
30 guidelines, and are to also consider industry and plant-specific operating experience. Although
31 - not required, ACI 349.3R-96 and ANSI/ASCE 11-90 provide an acceptable basis for addressing
32 detection of aging effects. The plant-specific structure monitoring program is to contain
33 sufficient detail on detection to conclude that this program attribute is satisfied.
34
35 The applicant stated, in the PNPS LRA, that cracks, gaps and corrosion will be monitored as
36 stated in LRPD-02 and Attachment 4 Structures Monitoring Program General Criteria. For
37 concrete, structures monitoring manage loss of material, cracking, and change in material
38 properties, as identified in LRA Tables 3.5.2-1 through 3.5.2-6. The acceptance criteria are the
39 absence of the following: cracks, excessive rust bleeding, staining or discoloration, abrasion,
40 erosion, cavitation, spalfing, scaling, leaching, excessive settlement, corrosion of reinforcing,
41 degraded waterproof membranes. For steel, the Structures Monitoring Program manages the
42 loss of material, as identified in LRA Tables 3.5.2-1 through 3.5.2-6. The acceptance criteria are
43 the absence of the following: pitting, beamfcolumn deflection, cracks, flaking coatings, excessive
44 rust, loose/missing bolts, peeling paint, widespread corrosion. For elastomers, the aging effect
45 managed are cracking and change in material properties. The acceptance criteria will include
46 the absence of cracks and gaps.
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1 On this basis, the project team found this enhancement acceptable because when
2 enhancements are implemented, PNPS AMP B.1.29.2, "StructuresMonitoring - Structures
3 Monitoring Program,"will be consistent with GALL AMP XI.S6 and will provide additional
4 assurance that the effects of aging will be adequately managed.
5
6 3.0.3.2.17.5 Operating F:cperiencrs
7
8 The applicant stated, in the PNPS LRA, that inspections of structural steel, concrete exposed to
9 fluid, and structural elastomers from 1998 through 2004 revealed signs of degradation such as

10 cracks, gaps, corrosion (rust), and flaking coatings. Identification of degradation and corrective
11 action prior to loss of intended function provide evidence that the program is effective for
12 managing aging effects for structural components.
13
14 Structural inspection of pipe supports and cable trays in November 2004 revealed numerous
15 minor signs of degradation which were repaired. Identification of degradation and corrective
16 action prior to loss of intended function provide evidence that the program is effective for
17 managing aging effects for structural components.
18
19 A self-assessment in July 2005 revealed no issues or findings that could impact effectiveness of
20 the program.

22 The appricant also stated'n thexpence at DrsdeiQuad Cities (BWR
23 units have a history of pr blems 0citIl•i COame plnetr •ihb~loww): .Thereare no PNPS
24 site-specific operating e (rc•ks I milar t+ t o f ~e ern/Quad Ijes. The normal
25 environment for the PN drywell is tlry, ar lere habeen no indichtion of contamination of
26 the bellows during construction at PNPS. In addition, containment bellows for PNPS are not
27 exposed to a corrosive environment. As such SCC is not applicable to PNPS stainless steel
28 bellows.'
29
30 The project team reviewed the operating experience provided in the PNPS LRA and interviewed
31 the apprliant's technical staff to confirm that the plant-specific operating experience did not
32 reveal any degradation not bounded by industry experience.
33
34 On the basis of its review of the above industry and plant-specific operating experience and
35 discussions with the applicant's technical staff, the project team concluded that the applicant's
36 Structures Monitoring Program will adequately manage the aging effects that are identified in the
37 PNPS LRA for which this AMP is credited.
38
39 3.0.3.2.17.6 UFSAR Supplemn
40
41 The applicant provided its UFSARSupplement for the Structures Monitoring Program in PNPS
42 LRA, Appendix A, Section A.2.1.32, which states that the Structures Monitoring Program is in
43 accordance with 10 CFR 50.65 (Maintenance Rule) as addressed in Regulatory Guide 1.160
44 and NUMARC93-01. Periodic inspections are used to monitor the condition of structures and
45 structural components to ensure there is no loss of structure or structural component intended
46 function.
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1 Element 1: Scope of Program, Letter 2.06.003, Commitment No. 25: Enhance the Structures
2 Monitoring Program procedure to clarifythat the discharge structure, security diesel generator
3 building, trench, valve pits, manholes, duck banks, undergroundfuel oil tank foundations,
4 manway seals and gaskets, hatch seals and gaskets, underwater concrete in the intake
5 structure, and crane rails and girders are included in the program. In addition, the Structures
6 Monitoring Programwill be revised to require opportunistic inspections of inaccessible concrete
7 areas when they become accessible.
8
9 Element 4: Detection of Aging Effects, Letter 02.03.003, Commitment No. 26: Enhance

10 Structures Monitoring Program guidance for performing structural examinations of elastomers
11 (seals, gaskets, seismic joint filler, and roof elastomers) to identify cracking and change in
12 material properties will also be added to the Structures Monitoring Program procedure.
13
14 The project team reviewed the UFSARSupplement for PNPS AMP B.1.29.2, found that it was
15 consistent with the GALL Report, and determined that it provides an adequate summary
16 description of the program, as identified in the SRP-LR FSAR Supplement table and as required
17 by 10 CFR 54.21 (d).
18

19 3.0.3.2.17.7 Conlusion
20
21 On the basis of its reviewnd audit thepplicar•fs program, the project team found that those
22 program elements for which the pptt c~ims irstecy with theGALL Report, are
23 consistent with the GALL epoý•A ro t amdsEiewew% the enhancements and
24 determined that the imple rentn the ý hn c. n prior to the period of extended
25 operation would result in te existing AMPl~l" consi'•e with the &AL ReportAMP to which it
26 was compared. The project team found that the applicant has demonstrated that the effects of
27 aging will be adequately managed so that the intended functions will be maintained for the period
28 of extended operation, asrequired by 10 CFR 54.21 (a)(3). The project team also reviewed the
29 UFSAR Supplement for this AMP and found that it provides an adequate summary description of
30 the program, as required by 10 CFR 54.21 (d).
31
32 3.0.3.2.18 STRUCTURR MONITORING- WATERCONTROL TRUCTURERIONITORING
33 PROGRAM (PNPSAMP B_1 -29-3)
34
35 In PNPS LRA, Appendix B, Section B.1.29.3, the applicant stated that PNPS AMP B.1.29.3,
36 "Structures Monitoring - Water Control Structures Monitoring Program,' is an existing plant
37 programthat is consistent with GALL AMP XI.S7, "RG 1.127, Inspection of Water-Control
38 Structures Associated with Nuclear Power Plants," with an enhancement.
39
40 3.0.3.2.18.1 Program lescr*ptian
41
42 The appricant stated, in the PNPS LRA, that the programincludes visual inspections to manage
43 loss of material and loss of form for water-controlstructures (breakwaters,jetties, and
44 revetments). The water-control structures are of rubble mound construction with the outer layer
45 protected by heavy capstone. Parameters monitored include settlement (vertical displacement)
46 and rock displacement. These parameters are consistent with those described in RG 1.127.
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1 3.0.3.2.18.2 Consistency with the GALL Report
2
3 In the PNPS LRA, the applicant stated that PNPS AMP B.1.29.3 is consistent with GALL
4 AMP XI.S7, with an enhancement.
5
6 The project team interviewed the applicants technical staff and reviewed, in whole or in part, the
7 documents listed in Attachment 5 of this audit and review report for PNPS AMP B.1.29.3,
8 including Aging Management Program Evaluation Report LRPD-02, Revision 1, Section 4.21.3,
9 'Water Control Structures Monitoring Program,'which provides an assessment of the AMP

10 elements! consistency with GALL AMP XI.S7. Specifically, the project team reviewed the
11 programelements (see Section 3.0.2.1 of this audit and review report) contained in PNPS AMP
12 B.1.29.3 and associated bases documents to determineconsistency with GALL AMP XI.S7.
13
14 The project team also reviewed PNPS procedure: 3.M.5-3"Main Breakwater Monitoring and
15 Repair Procedure," Revision 0.
16
17 The project team reviewed those portions of the Water Control Structures Monitoring Program
18 for which the applicant claims consistency with GALL AMP XI.S7 and found that the PNPS
19 programis comparable to the programdescrbed in NUREG-1801,Section XI.S7, RG 1.127,
20 "Inspection of Water Control Structures Associated with Nuclear Power Plants." The program
21 includes visual inspection;-to-nana. , ' sof matral rless-ofiormor water control
22 structures (breakwaters, •tties, nd evet• nts) e w ter control tructures are of rubble
23 mound construction with ie outq laý A rptect•2d h•hear apston•. Parameters monitored
24 include settlement (vertic pl d•p• cerent) d dip ment. TI• se parameters are
25 consistent with those desdbte in 1.112 Fhere e 0 underwatbr supports identified in
26 scope of this program. Visual inspections are performed on water control structures at least

.27' every five years and following major storms (Ref. Aging Management Program Evaluation
.28 Report LRPD-02, Section 4.21.3.4[b]). For that, they are consistent with the GALL ReportAMP.
29 Furthermore,the project team concluded that the applicants Water Control Structures
30 Monitoring Program provides reasonable assurance that the Water Control Structures
31 Monitoring Program will be adequately managed for the period of extended operation. The
32 project team found the applicant's Water Control Structures Monitoring Program acceptable
33 because it conforms to the recommendedGALL AMP XI.S7, RG 1.127, "Inspection of Water
34 Control Structures Associated with Nuclear Power Plants," with the enhancement as described
35 below.
36
37 3.0.3.2.18.3 Fxceptiork to the GALL Report
38
39 None.
40
41 3.0.3.2.18.4 Enhancmen
42
43 The applicant stated, in the PNPS LRA, that the enhancements in meeting the GALL Report
44 program elements are as follows:
45
46 Enhancement
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1

2 Element: 1: Scope of Program
3 Enhancement: Program scope will be enhanced to include the east breakwater,jetties,
4 and onshore revetments in addition to the main breakwater.
5
6 The GALL Report identified the following recommendation for the "Scope of Program" program
7 element associated with the enhancement:
8
9 RG 1.127 applies to water-controlstructures associated with emergency cooling water

10 systems or flood protection of nuclear power plants. The water-controlstructures included
11 in the RG 1.127 programare concrete structures; embankment structures; spillway
12 structures and outlet works; reservoirs; cooling water channels and canals, and intake and
13 discharge structures; and safety and performance instrumentation.
14
15 The applicant stated, in the PNPS LRA, that the Water Control Structures Monitoring Program at
16 PNPS is comparable to the programdescribed in NUREG-1801 ,Section XI.S7, RG 1.127,
17 "Inspection of Water Control Structures Associated with Nuclear Power Plants." The program
18 includes visual inspections to manage loss of material and loss of form for water control
19 structures (breakwaters, jetties, and revetments). The water control structures are of rubble
20 mound construction with the outer layer protected by heavy capstone. The parameters
21 monitored include settle -apd arg-conSistent thattdescribed ' RG 1.127. There are no
22 underwatersupports iden•ed iA the!scpe)of th* p gIrah. Howeve -the programscope will
24 main breakwater(commit nent rm, r27).

25
26 On this basis, the project team found this enhancement acceptable-because when
27 enhancements are implemented, PNPS AMP B.1.29.3, "Structures Monitoring- Water Control
28 Structures Monitoring Program,"will be consistent with GALL AMP XI.S7 and will provide
29 additional assurance that the effects of aging will be adequately managed.
30
31 3.0.3.2.18.5 Qparating FEarienne
32
33 The applicant stated, in the PNPS LRA, that preliminary results of the 2004 inspection of the
34 main breakwater indicated one area of the breakwater had rock displacement resulting in the
35 complete dislodging of the rocks on the shore side of the main breakwater. Since the
36 discontinuity extended beyond the facade but did not involve the full height or width of the water-
37 control structure, an evaluation was performed to determine if repair was required to restore the
38 designed stability of the structure. Results of the evaluation show that the designed stability of
39 the structure was not impacted; however, a work request was issued to repair the structure due
40 to the possibility of future storms extending the damaged areas and restriction to personnel from
41 easily walking on the structure. Identification of degradation and corrective action prior to loss of
42 intended function provide evidence that the program is effective for managing loss of material
43 and loss of formfor water-controlstructures.
44
45 The project team reviewed the CR-PNP-2004-039M (12/1 3/2004) dislodged at point "1" station
46 "5," shore side; CR-PNP-2005-000 (01/10/2005) dislodged at point "L" station "5," channel
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1 side (adjacent to CR-PNP-2004-(B933 but, smaller size, CR-PNP-2005-0045) (01/23/2005) at
2 multiple areas in the smaller size in comparing to the previous two; and CR-PNP-2005-0301B.
3 PNPS Maintenance Request (MR)# 04118760to repair on CR-PNP-2004-(B93, 2005-00093,
4 2005-00450, and 2005-03018 had been completed and closed.
5
6 The Water Control Structures Monitoring Program has been effective at managing aging effects.
7 The Water Control Structures Monitoring Program provides reasonable assurance that the
8 effects of aging will be managed such that the applicable components will continue to perform
9 their intended functions consistent with the current licensing basis for the period of extended

10 operation
11
12 The project team reviewed the operating experience provided in the PNPS LRA and interviewed
13 the applicant's technical staff to confirm that the plant-specific operating experience did not
14 reveal any degradation not bounded by industry experience.
15
16 The project team recognized that the corrective action program, which captures internal and
17 external plant operating experience issues, will ensure that operating experience is reviewed and
15 incorporated in the future to provide objective evidence to support the conclusion that the effects
19 of aging are adequately managed.
20
21 On the basis of its reviewof:theabo id stry ar plantspecificwmperating experience and
22 discussions with the appllnnt's ical ff, tk Wrojed team cor ed that the applicant's
23 Water Control Structures onitong Pog..amw aequdteimrnang(the aging effects that are
24 identified in the PNPS L for ic is A creditedd -
25
26 3.0.3.2.18.6 IFSAR Supplemen
27
28 The applicant provided its UFSAR Supplement for the Water Control Structures Monitoring
29 Program in PNPS LRA, Appendix A, Section A.2.1.33, which states that the Water Control
30 Structures Monitoring Program includes visual inspections to manage loss of material and loss
31 of form for water-controlstructures (breakwaters, jetties, and revetments). The water-control
32 structures are of rubble mound construction with the outer layer protected by heavy capstone.
33 Parameters monitored include settlement (vertical displacement) and rock displacement. These
34 parameters are consistent with those described in RG 1.127.
35
36 Element 1: Scope of Program, Letter 2.06.003, Commitment No. 27: Programscope will be
37 enhanced to include the east breakwater,jetties, and onshore revetments in addition to the main
38 breakwater.
39
40 The project team reviewed the UFSAR Supplement for PNPS AMP B.1.2.3, found that it was
41 consistent with the GALL Report, and determined that it provides an adequate summary
42 description of the program, as identified in the SRP-LR FSAR Supplement table and as required
43 by 10 CFR 54.21 (d).
44
45 3.0.3.2.18.7 Conclusion
46
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1 On the basis of its review and audit of the applicant's program, the project team found that those
2 program elements, for which the applicant claims consistency with the GALL Report, are
3 consistent with the GALL Report. The project team found that the applicant has demonstrated
4 that the effects of aging will be adequately managed so that the intended functions wil be
5 maintained for the period of extended operation, as required by 10 CFR54.21(a)(3). Also, the
6 project team has reviewed the enhancement and determined that the implementation of the
7 enhancement prior to the period of extended operation would result in the existing AMP being
8 consistent with the GALL ReportAMP to which it was compared. The project team also
9 reviewed the UFSAR Supplement for this AMP and found that it provides an adequate summary

10 description of the program, as required by 10 CFR 54.21 (d).
11
12 3.0.3.2.19 WATERCHEMISTRYCONTROL- CL OSEDCOOLINGWATER PROGRAM
13 (PNPSAMPR1SPS.'
14
15 In PNPS LRA, Appendix B, Section B.1.32.3, the applicant stated that PNPS AMP B.1.32.3,
16 "Water ChemistryControl- Closed Cooling Water Program," is an existing plant program that is
17 consistent with GALL AMP XI.M21, "Closed-Cycle Cooling Water System," with an eception.
18 3.0.3.2.19.1 Program Deso4Akn
19
20 The applicant stated, in the PNPS LRA, that this program includes preventive measures that
21 manage loss of material, pracking, a Wong for pomporjntsln cosedxooling water systems

22 (reactor building closed coling *at(r, turbi e bullrtpg coolin (water, emergency diesel
23 generator cooling water, ation tla .orsel oi7kig w 9t&ecuri diesel generator cooling
24 water, and plant heating) The ch mist ac'ties -,ro - e for mo oring and controlling
25 closed cooling water cherfustry usin PNP r6cedurdsahd processds based on EPRI
26 guidance for closed cooling water chemistry.
27
28 3.0.3.2.19.2 Consistpncy with the GALl Report
29
30 In the PNPS LRA, the applicantstated that PNPS AMP B.1.32.3 is consistent with GALL
31 AMPXI.M21, with an exception.
32
33 The project team interviewed the applicant's technical staff and reviewed, in whole or in part, the
34 documents listed in Attachment 5 of this audit and review reportfor PNPS AMP B.1.32.3,
35 including Aging Management Program Evaluation Report, LRPD-02, Revision 1, Section 4.23.3,
36 "Water Chemistry Control Closed Cooling Water Program,"which provides an assessment of
37 the AMP elements' consistency with GALL AMP XI.M21. Specifically, the project team reviewed
38 the programelements (see Section 3.0.2.1 of this audit and review report) contained in PNPS
39 AMP B.1.32.3 and associated bases documentsto determine consistency with GALL
40 AMPXI.M21.
41
42 The project team also reviewed PNPS License Renewal Project Operating Experience Review
43 Report, LRPD-05, Revision 0, Section 4.1.29, "Water Chemistry Control - Closed Cooling Water
44 Program;"PNPS ProcedureNo. 7.8.1, Rev. 40, Chemistry Sample and Analysis Program
45 Procedure; and PNPS Procedure No. 7.8.7, Rev. 1, Recording and Trending of Chemistry Data
46 Procedure.
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1 In the programdescription, the GALL Report recommends testing and inspection to monitor the
2 effects of corrosion and SCC on the intended function of the component. The applicant does not
3 include performance testing as part of this program. The applicant stated that EPRI report
4 TR-1 07396does not recommend that equipment performance and functional testing be part of a
5 water chemistry control program. Rather, EPRI reportTR-1 07396 states in Section 5.7 (Section
6 8.4 in EPRI report 1007820) that performance monitoring is typically part of an engineering
7 program, which would not be part of waterchemistry. Usually this performance and functional
8 testing is part of the Maintenance Rule for active components. Thus, the testing as
9 recommended is performed except it is not part of the Water Chemistry Programand is

10 therefore found acceptable.
11
12 The project team noted that the exception taken for element 4, Detection of Aging Effects,
13 concerning the performance and functional testing should also have been applied to element 3,
14 Parameters Monitored/Inspected, for the same reason that it applies to element 4. The project
15 team asked the applicant to justify why this exception also does not apply to element 3. In its
16 response, the applicant stated that the exception in LRA Section B.1.32.3, which was applied to
17 the detection of aging effects attribute (element 4), is equally applicable to the parameters
18 monitored/trended attribute (element 3). The exception was discussed under Element 4 since it
19 is more directly related to detection of aging effects. However, LRA Section B. 1.32.3 will be
20 amended to indicate that the exception is applicable to both attribute 3, Parameters
21 Monitored/Trended and •atribute 4, [.tection of ging E ects:tTbis requires an amendment to
22 the LRA. (Open Item) TI exceptio is adressel Se ion 3.0.3. 19.3 of this audit and
23 review report. '
24
25 The GALL Report recon end that or s tible llat ns," a on 'time inspection verification
26 program may be appropriate. The project team asked the applicant if it intended to implement a
27 One-Time Inspection Program for this Water Chemistry Control Program. If so, the applicant
28 was asked whythis is not included in the UFSARSupplement AppendixA for this program. In its
29 response, the applicant stated yes, the One-Time Inspection Program described in LRA Section
30 B.1.23 includes inspections to verify the effectiveness of the water chemistry control aging
31 management programs by confirming that unacceptable cracking, loss of material, and fouling is
32 not occurring. Discussions in LRA Section 3, Table 1 provide the link between the One-Time
33 Inspection Program and Water Chemistry Control Program for susceptible components.
34 However, for clarity, LRA Appendix A descriptions for the Water Chemistry Control - Closed
35 Cooling Water Program will be amended to provide a ink to the One-Time Inspection Program
36 activities to confirm the effectiveness of these programs. This requires an amendmentto the
37 LRA. (Open Iten4. Based on changes to the Appendix A write-up, the applicant response was
38 found acceptable.
39
40 The project team reviewed those portions of the Water Chemistry Control- Closed Cooling
41 Water Programfor which the applicant claims consistency with GALL AMP XI.M21 and found
42 that they are consistent with the GALL ReportAMP. Furthermore,the project team concludes
43 that the applicant's Water Chemistry Control - Closed Cooling Water Program provides
44 reasonable assurance that effects of aging will be managed so that components crediting this
45 program can perform their intended function consistent with the current licensing basis during
46 the period of extended operation. The project team found the applicant's Water Chemistry
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1 Control - Closed Cooling Water Program acceptable because it conforms to the recommended
2 GALL AMP XI.M21, "Closed-Cycle Cooling Water System," with the exception as described
3 bebw.
4
5 3.0.3.2.19.3 Exceptions to the GALL Renort
6
7 The applicant stated, in the PNPS LRA, that the exception to the GALL Report program elements
8 is as follows:
9

10 Excetio
11
12 Element: 4: Detection of Aging Effects
13 Exception: The PNPS Water Chemistry Control- Closed Cooling Water Programdoes
14 not include performance and functional testing.
15
16 The GALL Report identified the following recommendation for the "Detection of Aging Effects"
17 progran element associated with the exception taken:
18
19 Contrd of water chemistry does not preclude corrosion or SCC at locations of stagnant flow
20 conditions or crevices. Degradation of a component due to corrosion or SCC would result in
21 degradation of syste n ornmp ntperfor . "exteltndschedule of inspections
22 and testing should asire dio" 'n of rro or C before loss of the intended
23 function of the cornoent. Prf~rnan• a •lItctiJo fTesting e Cures acceptable
24 functioning of the CC •seror corponts d by the 'CCWsystem. For
25 systems and componnts in confinuous 0 ration,$p rformance Adequacy should be verified
26 by monitoring component performancen through data trends for evaluation of heat transfer
27 capability, system branch flow changes, and chemistry data trends. Components not
28 normally in operation are periodically tested to ensure operability.
29
30 The applicant stated, in the PNPS LRA, that while NUREG-1801 ,Section XI.M21 ,"Closed-Cycle
31 Cooling Water System" endorses EPRI report TR-107396for performance and functional testing
32 guidance, EPRI report TR-l07396does not recommend that equipment performance and
33 functional testing be part of a water chemistry control program. This appears appropriate since
34 monitoring pump performance parameters are of little value in managing effects of aging on
35 long-lived, passive CCW system components. Rather, EPRI reportTR-107396states in
36 Section 5.7 (Section 8.4 in EPRI report 1007820) that performance monitoring is typically part of
37 an engineering programrwhich would not be part of water chemistry. In most cases, functional
38 and performance testing verifies that component active functions can be accomplished and as
39 such would be included as part of Maintenance Rule (10 CFR 50.65). Passive intended
40 functions of pumps, heat exchangers, and other components will be adequately managed by the
41 closed cooling water chemistry programthrough monitoring and control of water chemistry
42 parameters.
43
44 The project team reviewed EPRI Report TR-107396and agreed with the applicant that it does
45 not recommend that performance and functional be a part of the water chemistry control
46 program This testing could be performed as part of another program. Usually, the Maintenance
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1 Rule dictates the requirements of the performance and functional testing. However, in the last
2 sentence of the applicant justification, PNPS stated that the passive intended functions were
3 adequately managed by the closed cooling water chemistry control programthrough monitoring
4 and control of water chemistry. The project team asked the applicant whetherthe One-Time
5 Inspection Program was also used to verify the effectiveness of the chemistry program and, if
6 so, should it be addressed as part of the exception justification. In its response, the applicant
7 stated that for clarity, LRASection B.1.23.3, exception note 1 will be revised to state: "Passive
8 intended functions of pumps, heat exchangers, and other components will be adequately
9 managed by the Closed Cooling Water Chemistry and One-Time Inspection Programs through

10 monitoring and control of water chemistry parameters and verification of the absence of aging
11 effects." (Open Item) On this basis, the project team found the applicant response acceptable
12 and found the exception acceptable.
13
14 3.0.3.2.19.4 Eobamna
15
16 None.
17
18 3.0.3.2.19.5 Qmrsting E~erie
19
20 The applicant stated, in the PNPS LRA, that during the period from 1998 through 2004, several
21 condition reports were initated sdue -adverse trends in parameters (Jnirite and tolytriazole)
22 monitored by the Water qem ntro9 'C dCoo ng Water Pjogram. Corrective
23 actions were taken withinthe Coon ro-am preclude, aching unacceptable
24 values. No increases, Ilor pr rtrm, ,r obse l in iron or oper levels. Continuous
25 confirmation of water qua 'And co ective ion prioA týeaching c~ntrol limits provide
26 evidence that the program is effective in managing aging effects for applicable components.
27
28 During the period from 1998 through 2004, two condition reportswere initiated due to
29 parameters monitored by the Water Chemistry Control- Closed Cooling Water Program
30 outside of administrative limits, but still within EPRI acceptance criteria. Corrective actions were
31" taken within the Corrective Action Programto preclude violating EPRI acceptance criteria.
32 Continuous confirmation of water quality and corrective action prior to reaching control limits
33 provide evidence that the program is effective in managing aging effects for applicable
34 components.
35
36 During the period from 1998 through 2004, a few incidents were found in which station heating
37 system parameters monitored by the Water Chemistry Control- Closed Cooling Water
38 Program were outside of EPRI action level 1 acceptance criteria. Monitoring frequency was
39 increased and the parameter was returned to within the prescribed normal operating range as
40 soon as possible (well within the 90 days permitted by action level 1). Continuous confirmation
41 of water quality and timely corrective action provide evidence that the program is effective in
42 managing aging effects for applicable components.
43
44 QA audits in 2000 and 2002 revealed no issues or findings that could impact effectiveness of the
45 program.
46
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1 A self-assessment in October 2003 noted that chemistry specifications and methods of control
2 are not dearly established for nonsafety-related diesel jacket coolant systems. This
3 assessment and a QA audit in early 2004 revealed that corrective actions for condition reports
4 addressing closed cooling water (CCW) analyses had not been completed in a timely manner.
5 Specifically, condition reports initiated in early 2003 identified that for RBCCW, TBCCW, and
6 plant heating, some chemical analyses are not being performed in the frequencies defined in
7 procedures due to faulty analysis equipment. In June 2004, corrective actions had not been
8 completed. Corrective actions were taken by the end of 2004 to reinstate all analyses and
9 confirm water quality for the RBCCW, TBCCW, and plant heating systems. Completion of

10 corrective actions and confirmation of water quality provide evidence that the program is
11 effective in managing aging effects for applicable components.
12
13 When the revised EPRI CCW Guidelines were first implemented (January2005), new jacket
14 coolant chemistry parametersdid not meet recommendations for the EDG, SBO, and security
15 diesels. The parametersthatdid not meet recommendations are indicators that the glycol and
16 corrosion inhibitor products in the jacket cooling water systems are degrading and becoming
17 less effective. Evaluation determined thatthere were no immediate concerns of corrosion or
18 cooling ability breakdown for the diesels as other parameter routinely analyzed are in
19 specification and had no adverse trend to indicate an immediate need for action. Work requests
20 were issued to change the SBO and security diesel cooling water during the next maintenance
21 window. Evaluation dete tha tEDfGjacket lant t rigea-t notwarranted.
22 Continuous confirmation f watiquity ai tin porreive action rovide evidence that the
23 program is effective in m agingag grefct f gro5prcabi'cmpornta

25 A self-assessment of the ater Oh istry, oro- Cs Cooling ater Program was
:: 26 performed in August 2005 to assess how well the program is implementing the revised EPRI

27 CCWguidelines. The assessment concluded that open issues remain regarding the tolytriazole
28 achievable limit for the security diesel and reserve alkalinity. achievable limit for the EDGs and
29 SBO diesel. Resolution of these open issues is scheduled to assure that the program is
30 effective in managing aging effects for applicable components.
31
32 The project team reviewed the operating experience provided in the PNPS LRA and interviewed
33 the applicants technical staff to confirm that the plant-specific operating experience did not
34 reveal any degradation not bounded by industry experience. The project team reviewed
35 Operatng Experience Review Report, LRPD-05, Revision 0, Section 4.1.29, Water Chemistry
36 Control - Closed Cooling Water Program.' Several instances wherethe limit levels were
37 exceeded are identified, with appropriate actions taken. The program is effective in managing
38 aging effects.
39
40 On the basis of its review of the above industry and plant-specific operating experience and
41 discussions with the applicants technical staff, the project team concluded that the applicant's
42 Water Chemistry Control - Closed Cooling Water Program will adequately manage the aging
43 effects that are identified in the PNPS LRAfor which this AMP is credited.
44
45 3.0.3.2.19.6 U.FSAR Supplemen
46
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1 The applicant provided its UFSAR Supplement for the Water Chemistry Control- Closed
2 Cooling Water Programin PNPS LRA, Appendix A, Section A-2.1.38, which states that the
3 Water Chemistry Control - Closed Cooling Water Program includes preventive measures that
4 manage loss of material, cracking, and fouling for components in closed cooling water systems
5 (reactor building closed cooling water, turbine building dosed cooling water, emergencycdiesel
6 generator cooling water, station blackout diesel cooling water, security diesel generator cooling
7 water, and plant heating). These chemistry activities provide for monitoring and controlling
8 closed cooling water chemistry using PNPS procedures and processes based on EPRI
9 guidance for closed cooling water chemistry.

10
11 As stated above in Section 3.0.3.2.19.2, the UFSAR Supplement will be amended to provide a
12 link to the One-Time Inspection Program activities to confirm the effectiveness of this water
13 chemistry control program. (Open Item)
14
15 The project team reviewed the UFSARSupplement for PNPS AMP B.1.32.3, found that it was
16 consistent with the GALL Report, and determined that it provides an adequate summary
17 description of the program, as identified in the SRP-LR FSAR Supplement table and as required
18 by 10 CFR 54.21(d).
19
20 3.0.3.2.19.7 Concusio
21 On the basis of its reviewanda the t p._.t 1 proram,the p ject team found that those

22~ ~~~~ Othbaiofis''it, fic p r,,t, ram,
23 programelements for wht the $pp .•irnm'corte '-;ith thd GALL Report, are

24 onsistent with the GALL .eporIn dditiop. tf pro0c am has r viewed the exception and25 the associated justiticatiorLs and dettrminedthltt the A ,with the exception, is adequate to
26 manage the aging effects for which it is credited. The project team found thatthe applicant has
27 demonstrated that the effects of aging will be adequately managed so that the intended functions
28 will be maintained for the period of extended operation, as required by 10 CFR 54.21 (a)(3). The
29 project team also reviewed the UFSAR Supplement for this AMP and found that it provides an
30 adequate summary description of the program, as required by 10 CFR 54.21 (d).
31
32 3.0.3.3 PNPS AMPs That Are Not Consistent w Ith the GALL Report or Not Addressed in
33 the GALL Report
34
35 3.0.3.3.1 HEAT LXCHANGEFL4ONITORINGPROGRAM(PNPSAMPB 1-15)
36
37 In the PNPS LRA Appendix B, Section B.1.15, the applicant described PNPS AMP B.1.15, "Heat
38 Exchanger Monitoring Program."
39
40 The applicant stated that PNPS AMP B.1.15 is a new plant-specific program. The Heat
41 Exchanger Monitoring Program will Inspect heat exchangers for degradation. If degradation is
42 found, then an evaluation will be performedto evaluate its effects on the heat exchanger's design
43 functions including its ability to withstand a seismic event.
44
45 Representative tubes within the sample population of heat exchangers will be eddy current
46 tested at a frequency determined by internal and external operating experience to ensure that
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1 effects of aging are identified prior to loss of intended function. Along with each eddy current
2 test, visual inspections will be performedon accessible heat exchanger heads, covers and tube
3 sheets to monitor surface condition for indications of loss of material. The sample population of
4 heat exchangers includes the RHR heat exchangers, core spray pump motor thrust bearing lube
5 oil coolers, HPCI gland seal condenser, HPCI turbine iube oil cooler, RCIC lube oil cooler,
6 recirculation pump motor generator set fluid coupling oil and bearing coolers, CRD pump oil
7 coolers, recirculation pump motor lube oN coolers, dean up recirculation pump lube oil coolers
8 and stuffing box cooler, and EDG lube oil coolers.
9

10 The program will be initiated prior to the period of extended operation.
11
12 The project team reviewed, in whole or part, the documents listed in Attachment 5 of this audit
13 and review report for PNPS AMP B.1.15 including Aging Management Program Evaluation
14 Report, LRPD-02, Revision 1, Section 4.9, 'Heat Exchanger Monitoring Program," and
15 interviewed the applicant's technical staff.
16
17 3.0.3.3.1.1 Review of the PNPS AMP B.1-15 Ageinst the Program Elements
18
19 The project team reviewed PNPS AMP B.1.15 against the AMP elements found in the SRP-LR,
20 Appendix A.1, Section A.1.2.3, and SRP-LRTable A.1-1. The project team followed the review
21 process as described in the PNPS a idit and revie plan. cr-z -

2.2

23 3..3.3.1.1.1 Sm' ofA-
-24 a

25 The"Scope of Program" program eldment ihrAppendhA.12.3.1 of the SRP-LR requires that the
26 program scope include the specific structures and components addressed with this program.

.27
28 The applicant stated in PNPS AMP B.1.15, for the "Scope of Program" program element, that
29 this programwill manage aging effects on selected heat exchangers in various systems as
30 identified in aging managementreviews.
31
32 The project team determined that the specific components for which the program manages
33 aging effects are identified by the applicant, which satisfies the criterion as defined in Appendix
34 A.1.2.3.1 of the SRP-LR. On this basis, the project team found thatthe applicant's proposed
35 program scope is acceptable.
36
37 3.0.3.3.1.1.2 Preventive Actions
38
39 The "Preventive Actions" programelement in Appendix A.1.2.3.2 of the SRP-LR are that (1) the
40 activities for prevention and mitigation programs should be described, and (2) for condition or
41 performance monitoring programs that do not rely on preventive actions, and thus, preventive
42 actions need not be provided.
43
44 The applicant stated in PNPS AMP B.1.15, for the "Preventive Actions" programelement, that
45 this program is an inspection program and no actions are taken as part of this program to
46 prevent degradation.
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1 The project team determined that the "Preventive Actions" program element satisfies the criteria
2 defined in Appendix A.1.2.3.2 of the SRP-LR. This is an inspection programand no actions are
3 taken as part of this program to prevent degradation. Item 2 of the SRP Preventative Action is
4 not applicable because the Heat Exchanger Monitoring Program is an inspection program.
5 Preventative actions of this program are consistent with SRP-LR. On this basis, the project
6 team found that the applicant's "Preventive Actions" acceptable.
7
8 3.0.3.3.1.1.3 Paramters Monitored/InsptWePd
9

10 The "Parameters Monitored/Inspected" program element in Appendix Al1.2.3.3 of the SRP-LR
11 can be summarized as:
12
13 The parameters to be monitored or inspected should be identified and linked to the
14 degradaton of the particular structure and component intended function(s).
15
16 For condition monitoring program, the parameter monitored or inspected should detect the
17 presence and extent of aging effects.
18
19 For performance monitoring program, a fink should be established between degradation of
20 the particular structure or component intended function(s) and the parameter being
21 monitored r Žthe, metgmon"ev

23 For prevention and igatio pr ramthe-armet L itore should be the specific
24 parameter being co4iled aeve et r i igation of•igng effects.

25 
J .

26 The applicant stated in PNPS AMP B.1.15, for the"Parameters Monitored/inspected" program
27 element, that where practical, eddy current inspections of shell-and-tube heat exchanger tubes
28 will be performedto determinetube wall thickness. Visual inspections will be performedon heat
29 exchanger heads, covers and tube sheets where accessible to monitor surface condition for
30 indications of loss of material.
31
32 The project team determined this program element satisfies the criteria defined in
33 Appendix A.1.2.3.3 of the SRP-LR. Heat exchanger tubes will be subjected to eddy current
34 inspection to determine wall thickness. Visual inspections will be performedon heat exchanger
35 heads, covers, and tube sheets for loss of material. Inspection techniques linked to specific
36 degradation are identified. Parameters monitored/inspected in this program are consistent with
37 the SRP-LR On this basis, the project team found that the applicant's description of the
38 "Parameters Monitored/Inspected" is acceptable.
39
40 3.0.3.3.1.1.4 Detection of Aging Effects
41
42 The "Detection of Aging Effects" programelement in Appendix A1.2.3.4 of the SRP-LR can be
43 summarized as:
44
45 Provide information that links the parameters to be monitored or inspected to the aging
46 effects being managed.
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1 Describe when, where, and how program data are collected (i.e., all aspects of activities
2 to collect data as part of the program).
3
4 Unk the method or technique and frequency, if applicable, to plant-specific or industry-wide
5 operating experience.
6
7 Provde the basis for the inspection population and sample size when sampling is used to
8 inspect a group of SCs. The inspection population should be based on such aspects of the
9 SCs as a similarity of materials of construction, fabrication, procurement, design, installation,

10 operating environment, or aging effects.
11
12 The applicant stated in PNPS AMP B.1.15 for the "Detection of Aging Effects" program element
13 that loss of material is the aging effect managed by this program. Representative tubes within
14 the sample population of heat exchangers will be eddy current tested at a frequency determined
15 by internal and external operating experience to ensure that effects of aging are identified prior to
16 loss of intended function. Visual inspections of accessible heat exchangers will be performedon
17 the same frequency as eddy current inspections.
18
19 An appropriate sample population of heat exchangers will be determined based on operating
20 experience prior to inspections. Inspection can reveal loss of material that could result in
21 degradation of the heat e chargers. outing is n't-addr bythis program.
22 1 X
23 The project team determi dth pri ram ~nt tesfe t he iteria defined in
24 Appendix A.1.2.3.4 of theSRP-4i. egr n ivie-tbe •within a ple population of heat
25 exchangers will be eddy durrent test d at a uency de rmined by perating experience.
26 Visual inspections of accessible heat exchangers wilt be performedat the same frequency as
27 the eddy current inspections. Sample.population will be based on operating experience prior to
28 the inspections. Parametersto be inspected (wall thickness and evidence of corrosion) are
29 appropriate to assure the heat exchangers will be adequately maintained for license renewal
30 under all CLB design conditions. However, the project team noticed that there were no
31 provisions to detect localize corrosion such as MIC and crevice corrosion. As a result the
32 applicant was requested to identify what method(s) will be used to detect localized corrosion and
33 areas to be inspected and frequency of inspections for localized corrosion.
34
35 In its response, the applicant stated that this is a new programand the details have not yet been
36 developed. In accordance with LRPD-02 Sections 3.2.8.3 and 3.2.8.4, where practical, eddy
37 current inspections of shell-and-tube heat exchanger tubes will be performed to determine tube
38 wall thickness. Visual inspections will be performedon heat exchanger heads, covers and tube
39 sheets where accessible to monitor surface condition for indications of loss of material such as
40 areas where localized corrosion could occur (i.e. stagnant/low flow areas). A potential approach
41 for determining the inspection frequency would be that once the initial inspections are
42 completed, the results would be used to determine the frequency to ensure that effects of aging
43 ate identified prior to loss of intended function. Inspection frequency will be dependent on the
44 specific component operating parameters(process fluid, cooling medium, pressures,
45 materials), maintenance history, licensing commitments, NEIL Loss Control Standards and OE.
46 The project team determined that the apprlcant's response to this request was acceptable
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1 because this approach to establishing inspection locations for localized corrosion will provide
2 additional assurance that the effects of aging will adequately managed.
3
4 During the audit and review process, the project team determined that more detail was needed
5 to evaluate the adequacy sample size and frequency. The project team asked the applicant to
6 provide additional details describing the methods that will be used establish sample size and
7 frequency. In its response, the appricant stated that a review of the specific component's
8 mechanical design, environments, operating conditions, and flow paths combined with its
9 maintenance history, and internal and external OE wiln be used to determine the sample size and

10 frequency. The sample size will most likely include peripheral tubes and areas within a
11 particular heat exchanger that are more susceptible to wear, corrosion, or damage (i.e., adjacent
12 to inlet/outlet nozzles and changes in flow direction) and will consider industry best practices
13 and EPRI recommendations Once the initial inspections are completed, the results will be used
14 to determine the frequency to ensure that effects of aging are identified prior to loss of intended
15 function. Visual inspections of accessible heat exchangers will be performedon the same
16 frequency as eddy current inspections. The project team determined that the applicant's
17 response to this request was acceptable because this approach to estabrishing inspection
18 sample size and frequencywill provide additional assurance that the effects of aging will
19 adequately managed.
20
21 The project team also no tatt Heat Exchanger M nrtoring Program does not describe
22 when, where, and how pr ram atg are e \Ther•forethe pr ject team requested the
23 applicant to provide detai on datB.cttdi I - the aplUcant stated that this is a
24 new program and the de is' .of a coil n lc nir oa ailable. Ho ever, inspections will be
25 performed either online o during re eling ges (dep piident on the particular component).
26 The data will be collected and analyzed, and required actions will be taken at that time. The data
27 will also be utilized for longer term trending and developing future action plans and will be
28 maintained in accordance with site'QA program requirements. The project team determined
29 that the applicants response to this ,request was acceptable because this approach to
30 establishing data collection will provide additional assurance that the effects of aging will
31 adequately managed.
32
33 On this basis, the project team found that the applicant's description of the 'Detection of Aging
34 Effects" is acceptable.
35
36 3.0.3.3.1.1.5 Monitoring and Trending
37
38 The "Monitoring and Trending" program element in Appendix A1.2.3.5 of the SRP-LR can be
39 summarized as:
40
41 Monitoring and trending activities should be described, and they should provide predictability
42 of the extent of degradation and thus effect timely corrective or mitigative actions.
43
44 This program element describes how the data collected are evaluated and may also include
45 trending for a forward look. The parameter or indicator trended should be described.
46
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1 The applicant stated in PNPS AMP B.1.15, for the "Monitoring and Trending"program element,
2 that results will be evaluated against established acceptance criteria and an assessment will be
3 made regarding the applicable degradation mechanism, degradation rate and allowable
4 degradation level. This information will be used to develop future inspection scope and to modify
5 inspection frequency, if appropriate. Wall thickness will be trended and projected to the next
6 inspection. Corrective actions will be taken if projections indicate that the acceptance criteria
7 may not be met at the next inspection.
8
9 The project team determined that for visual inspection, this program element satisfies the criteria

10 defined in Appendix A.1.2.3.5 of the SRP-LR. The PNPS Heat Exchanger Monitoring Program
11 states the inspection results will be evaluated against estabrished criteria. During the audit and
12 review process, the project team determined that monitoring and trending is not described in
13 enough detail such that an assessment of the predictability of extent of degradation could not be
14 made. As a result, the applicant was requested to provide details describing the methods to
15 assess remaining component life for loss of material using inspection results such that timely
16 mitigative action can be made.
17
18 In its response, the applicant stated that because this is a new program exact details are not yet
19 available. Wall thickness will be trended and projected to the next inspection. Corrective actions
20 will be taken if projections indicate that the acceptance criteria may not be met at the next
21 inspection. Reference LR D02 sect .32ZB.6. Trend iormatonabrng-with OE will be utilized
22 to determine the remainir' com nnt life. he Nect t am deterrned that the applicant's
23. response to this request 'as a 'p -L thb apro-ch to elablishing remaining
24 component life will pro ldadd't naassur Ao~ihat the •ffects of a •ng will adequately
25 managed.

26
27 On this basis, the project team found that the applicant's description of the 'Monitoring and
28 Trending" is acceptable. .

29
30 3.0.3.3.1.1.6 Ancptnce CriteriA
31
32 The "Acceptance Criteria" program element in Appendix A. 1.2.3.6 of the SRP-LR can be
33 summarized as:
34
35 The acceptance criteria of the program and its basis should be described. The acceptance
36 criteria, against which the need for corrective actions will be evaluated, should ensure that
37 the SC intended function(s) are maintained under all CLB design conditions during the period
38 of extended operation.
39
40 The program should include a methodology for analyzing the results against appricable
41 acceptance criteria.
42
43 Qualitative inspections should be performed to same predetermined criteria as quantitative
44 inspections by personnel in accordance with ASME Code and through approved site-specific
45 programs.
46
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1 The applicant stated in PNPS AMP B.1.15, for the"Acceptance Criteria" program element, that
2 the minimum acceptable tube wall thickness for each heat exchanger to be eddy current
3 inspected will be established based upon a component-spedfic engineering evaluation. Wan
4 thickness will be acceptable if greater than the minimum wall thickness for the component.
5
6 The acceptance criterion for visual inspections of heat exchanger heads, covers, and
7 tubesheets will be no evidence of degradation that could lead to loss of function. If
8 degradation that could lead to loss of intended function is detected, a condition report will be
9 written and the issue resolved in accordance with the site corrective action program.The

10 acceptance criterion for visual inspections of heat exchanger heads, covers, and tubesheets will
11 be no evidence of degradation that could lead to loss of function. If degradation that could lead to
12 loss of intended function is detected, a condition report will be written and the issue resolved in
13 accordance with the site corrective action program.
14
15 The project team determined this programelement to determine whether or not it satisfies the
16 criteria defined in Appendix A.1.2.3.6 of the SRP-LR. The PNPS Heat Exchanger Monitoring
17 Program states that minimum waln thickness will be established based on a component-specific
18 engineering evaluation. However, no numerical values or process to establish acceptance
19 criteria were provided. As a result, the project team asked the applicant to provide more details
20 on how acceptance criteria will be established.
21r
22 In its response, the appli nt sta d tat th, imini• acptable tubý wall thickness for each
23 heat exchanger to be edcf curre t ipectdw be- stal5 bas4d upon a component-
24 specific engineering eval tion %sdon •e Ieciu mdlts, EPRI gIdelines, and internal
25 calculations. Wanl thickness wiNl be •cceptabte I greater tan the mintmum wall thickness for
26 the component. The acceptance criterion for visual inspections of heat exchanger heads,
27 covers, and tubesheets will be no evidence of degradation that could lead to loss of function. If
28 degradation is detected such that if not corrected it would lead to loss of intended function, a
29 condition reportwill be written and the issue resolved in accordance with the site corrective
30 action program. The project team determined that the applicant's response to this request was
31 acceptable because this approach to establishing acceptance criteria will provide additional
32 assurance that the effects of aging will adequately managed.
33
34 On this basis, the project team found that the applicant's description of the "Acceptance Criteria"
35 is acceptable.
36
37 3.0.3.3.1.1.7 Correciv Actions
38
39 The adequacy of the applicant's 10 CFR 50 Appendix B Program associated with this program
40 element is reviewed by the NRR DE staff and addressed in Section 3 of the SER related to the
41 PNPSLRA
42
43 The project team reviewed other aspects of this program element to determine whether or not it
44 satisfies the criteria defined in Appendix A1.2.3.7 of the SRP-LR. This programwill be
45 administered under the site CA program which meets requirements of 10 CFR Part 50,
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1 Appendix B. On this basis, the project team found that the applicants description of the
2 "Corrective Actions" is acceptable.
3
4 3.0.3.3.1.1.8 Confirmation P
5
6 The adequacy of the applicants 10 CFR 50, Appendix B Program associated with this program
7 element is reviewed by the NRR DE staff and addressed in Section 3 of the SER related to the
8 PNPSLRA.
9

10 The project team reviewed other aspects of this program element to determine whether or not it
11 satisfies the criteria defined in Appendix A1.2.3.8 of the SRP-LR. [Project team's evaluation].
12 On this basis, the project team found that the applicant's description of the "Confirmation
13 Process" is acceptable.
14
15 3.0.3.3.1.1.9 Administrative Contrnlj
16
17 The adequacy of the applicants 10 CFR 50, Appendix B Program associated with this program
18 element is reviewed by the NAR DE staff and addressed in Section 3 of the SER related to the
19 PNPSLRA
20
21 The project team reviewed other ascof this proram tementto-determine whether or not it
22 satisfes the criteria defind in A, e ix A. .2.3. the RP-LA. [Ptject team's evaluation].
23 On this basis, the project •am f th-atthe licints scnrption @f the "Administrative, ~~~24 Controls is accaptable W .. " /':• "

25
26 3.0.3.3.1.1.10 Operating Experience
27
28 The "Operating Experience" program element criteria in.Appendix A.1.2.3.10 of the SRP-LR can
29 be summarized as:
30
31 Operating experience should provide objective evidence to support the conclusion that the
32 effects of aging will be managed adequately so that the structure and component intended
33 function(s) will be maintained during the period of extended operation.
34
35 An applicant may have to commit to providing operating experience in the future for new
36 programs to confirm their effectiveness.
37
38 The applicant stated, in the PNPS LRAfor the "Operating Experience" programelement, that the
39 Heat Exchanger Monitoring Programat PNPS is a new program for which there is no operating
40 experience.
41
42 The applicant stated that the Heat Exchanger Monitoring Program at PNPS is a new programfor
43 which there is no operating experience. However, operating experience with respect to heat
44 exchanger degradation is available as a result of adherence to GL 89-13. Therefore, the project
45 team asked the applicant to provide operating experience with respect to heat exchanger wall
46 thinning and other degradation resulting from adherence to GL 89-13.
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1 In its response, the applicant stated that GL 89-13 requires inspection of one RBCCW heat
2 exchanger each refuel outage. Service water side inspections have resulted in some minimal
3 tube plugging and weld or belzona repair to washed out areas on the pass partition plate or tube
4 sheet. Past inspections have also identified degraded gasket seating surfaces and tube inlet
5 sleeve erosion that have required repairs. The copper nickel tube degradation is typically due to
6 internal erosion caused by material wedged in the tube and is random in location. There has
7 also been external tube damage in the area impacted by the shell side inlet flow due to vibration.
8 This particular OE is included in the Service Water Integrity Program (SWIP) B.1.28 since it is a
9 heat exchanger in the scope of the SWIP and the OE confirms the effectiveness of the SWIP. In

10 accordance with NEI 95-10, the review of operating experience is used to either confirm the
11 effectiveness of an existing program or identify new site-specific aging effects. For new
12 programs such as the Heat Exchanger Monitoring Program B.1.15, applying this as OE is not
13 required The project team determined that the applicant's response to this request was
14 acceptable.
15
16 The project team reviewed the operating experience provided in the PNPS LRA and interviewed
17 the applicant's technical staff to confirm that the plant-specific operating experience did not
18 reveal any degradation not bounded by industry experience.
19
20 On the basis of its review of the above industry and plant-specific operating experience and
21 discussions with the appr s,tech icaletaff, thl pro• teamconcluded that the applicant's
22 Heat Exchanger Monitori Pr) awill arqualy man ge.te agi• effects that are identified
23 in the PN PS LRA for which this A -cedited.
24 3.0.3.3.1.2 I1JABSJA &

26
27 The applicant provided its UFSAR Supplements for the Heat Exchanger Monitoring Program in
28 the PNPS LRA, Appendix A, Section A.2.1.16, which states that the Heat Exchanger Monitoring
29 Program inspects heat exchangers for degradation. If degradation is found, then an evaluation is
30 performed to evaluate its effects on the heat exchanger's design functions including its ability to
31 withstand a seismic event.
32
33 Representative tubes within the population of heat exchangers are eddy current tested at a
34 frequency determined by internal and external operating experience to ensure that effects of
35 aging are identified prior to loss of intended function. Along with each eddy current test, visual
36 inspections are performed on accessible heat exchanger heads, covers and tube sheets to
37 monitor surface condition for indications of loss of material. The population of heat exchangers
38 includes the RHR heat exchangers, core spray pump motor thrust bearing lube oil coolers, HPCI
39 gland seal condenser, H PCI turbine lube oil cooler, RCIC lube oil cooler, recirculation pump
40 motor generator set fluid coupling oil and bearing coolers, CRD pump oil coolers, recirculation
41 pump motor lube oil coolers, clean up recirculation pump lube oil coolers and stuffing box cooler,
42 and EDG lube oil coolers.
43
44 The project team reviewed the UFSAR Supplement, found that it was consistent with the GALL
45 Report, and determined that it provides an adequate summary description of the program as
46 identified in the SRP-LR UFSAR Supplement table and as required by 10 CFR 54.21 (d).
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1 3.0.3.3.1.3 Conclusion
2
3 On the basis of its audit and review of the applicant's program, the project team found that the
4 applicant has demonstrated that the effects of aging will be adequately managed so that the
5 intended functions will be maintained during the period of extended operation, as required by
6 10 CFR 54.21 (a)(3).
7
8 On the basis of its review of the UFSAR Supplement for this program, the project team also
9 found that it provides an adequate summary description of the program, as required by

10 10CFR54.21(d).
11
12 3.0.3.3.2 INSFRVICRNSPECTION- CONTAINMFNTNSERVICRNSPECTIOUCII)
13 PROGRAM (PNPSAMP B11 -161)
14
15 In the PNPS LRA, Appendix B, Section B.1.16.1 ,the applicant described PNPS AMP B.1.16.1,
16 "Inservice Inspection - Containment Inservice Inspection (CII) Program."
17
18 The applicant stated that PNPS AMP B.1.16.1 is an existing plant-specific program. The
19 Containment Inservice Inspection Programis a plant-specific program encompassing the
20 requirements for the inspection of Class MC pressure- retaning components (Primary
21 Containment) and their itegral atta 1neot ina Iodanqe wjth tbherequirements of 10 CFR
22 50.55a(b)(Z and the 199! Editi of ASM$ect6n'$XI wih 2000Addenda, Inspection Program
23 B.A..[
24 •. ... ..

25 The project team review whol r pa t e docu e listed in achment 5 of this audit
26 and review report for PNPS AMP B.1.16.1 including Aging Management ProgramEvaluation
27 Report, Revision 1, Section 4.14.2 Containmentlnservice Inspection (CII) Progranf and
28, interviewed the applicant's technical staff.
29
30 3.0.3.3.2.1 Review of the PNPS AMP B 116 1 Aninst.the ProgramFlements
31
32 The project team reviewed PNPS AMP B.1.16.1 against the AMP elements found in the SRP-LR,
33 AppendixlA, Section A1.2.3 and SRP-LRTable A.1-1. The project team folowed the reviewed
34 process as described in the PNPS audit and review plan.
35
36 3.0.3.3.2.1.1 Scone of Program
37
38 The "Scope of Program"program element in Appendix A1.2.3.1 of the SRP-LR requiresthat the
39 program scope include the specific structures and components addressed with this program.
40
41 The applicant stated in PNPS AMP B.1.16.1, for the 'Scope of Program" program element, that
42 this program, under ASME Section XI Subsection IWE, manages loss of material for the primary
43 containment and its integral attachments. The primary containment is a General Electric Mark I
44 pressure suppression containment system. The system consists of a drywell (housing the
45 reactor vessel and reactor coolant recirculation loops), a pressure suppression chamber
46 (housing a water pool), and the connecting vent system between the drywell and the water pool,
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1 isolation valves, and containment cooling systems. The code of construction for the
2 containment structure is the ASME Section III, 1965 Edition and the latest addenda as of June 9,
3 1969, including Code Cases 1330-1 and 1177-5.
4
5 The project team determined that the specific components for which the program manages
6 aging effects are identified by the applicant, which satisfies the criterion as defined in Appendix
7 A 1.2.3.1 of the SRP-LR. On this basis, the project team found that the applicant's proposed
8 program scope is acceptable.
9

10 3.0.3.3.2.1.2 Preventive Actions
11
12 The "Preventive Actions" program element in Appendix A 1.2.3.2 of the SRP-LR are that (1) the

13 activities for prevention and mitigation programs should be described, and (2) for condition or

14 performance monitoring programs that do not rely on preventive actions, and thus, preventive

15 actions need not be provided.
16
17 The applicant stated in PNPS AMP B.1.16.1, for the "Preventive Actions" programelement, that

18 this programis a monitoring program that does not include preventive actions. The project team

19 determined that the "Preventive Actions" program element satisfies the criteria defined in

20 Appendix A.1.2.3.2 of the SRP-LR. On this basis, the project team found that the applicant's

21 "Preventive Actions" ac le,

22V
23 3.0.3.3.2.1. 3 aape-o.
24f \Lpen l
25 The "Parameters Monitor rat elemnt Appe 2.3.3 of the SP-LR

26 can be summarized as:
27
28 The parameters to be monitored or inspected should be identified and linked to the
29 degradaton of the particular structure and component intended function(s).

30
31 For condition monitoring program, the parametermonitored or inspected should detect the

32 presence and extent of aging effects.
33
34 For performance monitoring program, a link should be established between degradation of

35 the particular structure or component intended function(s) and the parameter being

36 monitored
37
38 For prevention and mitigation programs, the parameter monitored should be the specific
39 parameter being controlled to achieve prevention or mitigation of aging effects.

40
41 The applicant stated in PNPS AMP B.1.16.1, for the "Parameters Monitored/Inspected" program
42 element, that primary containment and its attachments are inspected for evidence of cracks,

43 wear, and corrosion.
44
45 The project team determined that the "ParametersMonitored/Inspected" programelement

46 satisfies the criteria defined in Appendix A.1.2.3.3 of the SRP-LR. On this basis, the project
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1 team found that the applicant's description of the 'Parameters MonitoredlInspected" is
2 acceptable.
3
4 3.0.3.3.2.1.4 Dletction of Aging Effects
5
6 The"Detection of Aging Effects" programelement in Appendix A1.2.3.4 of the SRP-LR can be
7 summarized as:
8
9 Provide information that links the parameters to be monitored or inspected to the aging

10 effects being managed.
11
12 Describe when, where, and how program data are collected (i.e., all aspects of activities to
13 collect data as part of the program).
14
15 Link the method or technique and frequency, if applicable, to plant-specific or industry-wide
16 operating experience.
17
18 Provide the basis for the inspection population and sample size when sampling is used to
19 inspect a group of SCs. The inspection population should be based on such aspects of the
20 SCs as a similarity of materials of construction, fabrication, procurement, design, installation,
21 operating environme -,aging ects.. .r1- 777 r777-7•
22 ) p
23 The applicant stated in P PS P .t.Ll f1or -et 16ii6f Agi• Effects" program

25 een p tiaryc e ontainmentI an bnl Pr~rfmanage~24 element that the ContainrntnIe of material for the25 primary containment and Is neral ttacrets., W"• " '

26
27 The primary inspection method for the primary containment and its integral attachments is visual
28 examination. Visual examinations are performed either directly or remotelywith sufficient
29 illumination and resolution suitable for the local environment to assess general conditions that
30 may affect either the containment structural integrity or leak tightness of the pressure-retaining

.31 component. The program includes augmented ultrasonic exams to measure wall thickness of
32 the containment structure.
33
34 For steel, the Containment Inservice Inspection Program manages loss of material and cracking
35 for ASME Code Class MC pressure-retaning steel components and their integral attachments.
36 This aging effect is managed by visual inspections required by ASME Section Xl, Subsection
37 IWE.
38
39 The project team determined that this programelement satisfies the criteria defined in
40 Appendix A.1.2.3.4of the SRP-LR. PNPS'sdryweli interior surfaces are examined for
41 degradation every refueling outage as required by Technical Specification 4.7.A.2.d. Additionally,
42 drywell interior surfaces are examined every other outage in accordance with the PNPS IWE
43 Program. Drywell structures are examined in accordance with ASME Section Xl - 1998 Edition
44 with 2000 Addenda, Subsection IWE, requirementsfor Class MC and metallic Liners of Class
45 CC Components of light-Water Cooled Plants. Since IWE requirementswere mandated in
46 1996, no areas have been identified that exceeded code acceptance criteria on the drywell
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1 interior surfaces during these inspections. On this basis, the project team found that the
2 applicant's description of the "Detection of Aging Effects" is acceptable.
3
4 3.0.3.3.2.1.5 Monitoring and Trending
5
6 The'Monitoring and Trending" program element in Appendix A1.2.3.5 of the SRP-LR can be
7 summarized as:
8

9 Monitoring and trending actities should be described, and they should provide predictability
10 of the extent of degradation and thus effect timely corrective or mitigative actions.
11
12 This program element describes how the data collected are evaluated and may also include
13 trending for a forward look. The parameter or indicator trended should be described.
14
15 The applicant stated in PNPS AMP B.11.16.1, for the "Monitoring and Trending*program element,
16 that results are compared, as appropriate, to baseline data and other previous test
17 results. If indications are accepted for continued use by analytical evaluation, the areas
18 containing such flaws are monitored during successive inspection periods.
19
20 The project team determined that for visual inspection, this program element satisfies the criteria
21 defined in Appendix A.1.3 of the RP-:LR. Wipthe except•of Mccessible areas, all
22 surfaces are monitored by virtu6i of exa inatri requirements ona scheduled basis. The
23 monitoring and trending ol the d Sh' liner ;lat'eardti-eiddition o the current PNPS ASME,
24 Section XI, Subsection IE pr .u al req •re 5ienf•.iTh~se inspecti ns will provide additional
25 assurance that there is nd koss of intended 'rttion oflhdrywellshdll. On this basis, the
26 project team found that the applicant's description of the "Monitoring and Trending" is
27 acceptable.
28
29 3.0.3.3.2.1.6 Aceptance Criteria
30
31 The'Acceptance Criteria" program element in Appendix A.1.2.3.6 of the SRP-LR can be
32 summarized as:
33
34 The acceptance criteria of the program and its basis should be described. The acceptance
35 criteria, against which the need for corrective actions will be evaluated, should ensure that
36 the SC intended function(s) are maintained under all CLB design conditions during the period
37 of extended operation.
38
39 The program should include a methodology for analyzing the results against applicable
40 acceptance criteria.
41
42 Qualitative inspections should be performed to same predeterminedcriteria as quantitative
43 inspections by personnel in accordance with ASME Code and through approved site-specific
44 programs.
45
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1 The applicant stated in PNPS AMP B.1.16.1, for the "Acceptance Criteria" program element, that
2 results are compared, as appropriate, to baseline data, other previous test results, and
3 acceptance criteria of the ASME Section XI, Subsection IWE for evaluation of any evidence of
4 degradation.
5
6 The project team determined this programelement to determine whether or not it satisfies the
7 criteria defined in Appendix A.1.2.3.6 of the SRP-LR. Letter No. 2.06.040, dated May 11, 2006,
8 stated: "... PNPS inspects the liners drains for the water reservoirs on the refuel floor (e.g.,
9 spent fuel pool, dryer/separator pool, and reactor cavity) for leakage. Leakage into the liner drain

10 could be a precursor for water leaks, which could wet the drywell shell exterior surface. These
11 drains are examined for leakage after filning the refueling cavity...The code requiresowners to
12 identify locations they believe are suspect or potential problem areas for augmented inspection.
13 After a review of PNPS drywell construction methods, PNPS identified various locations for
14 augmented examination. The presence of ethafoam rings left in place at certain elevations of
15 the drywell caused a concern that they could trap and hold leakage from the bellows or fuel pool
16 and cause corrosion of the shell outer surface. For this reason, augmented UT examinations in
17 the upper drywell at elevation 72 feet and 83 feet (four locations at each elevation) were
18 performed in vertical trips to ensure the region of interest was examined. The examinations
19 performed in 1999 and 2001 revealed no degradation of the drywell sheall thickness in the upper
20 drywefl. UTthickness examinations will continue to be performed under PNPS IWE Program at
21 two locations in the uppedrywell i iately ad' ant tq-the fuet-pooldue to the potential for
22 leakage from the fuel Pooq liner.e lheE.o.loor ,int is inspdcted under the PNPS IWE

23 Program. On this basis, #he proj6t anrf•udtae 'pilint's description of the
24 "Acceptance Criteria" is a p et "
25
26 3.0.3.3.2.1.7 Correcive Actions
27
28 The project team reviewed other aspects of this program element to determine whether or not it
29 satisfies the criteria defined in Appendix A.1.2.3.7 of the SRP-LR. The project team evaluated
30 the appricant's statement in PNPS AMP B.1.16.1 for the "Corrective Actions" program element
31 involving components whose-examination results (following a Subsection IWE inspection) show
32 flaws or areas of degradation that do not meet the acceptance standards. The applicant stated
33 that these flaws or areas of degradation are acceptable if an engineering evaluation indicates
34 they are nonstructural in nature or have no effect on the structural integrity of the containment.
35 Except as permitted by 10 CFR 50.55a(b)(ix)(D) components that do not meet the acceptance
36 standards are subject to additional examination requirements, and the components are repaired
37 or replaced to the extent necessary to meet the acceptance standards. On this basis, the
38 project team found that the applicants description of the "Corrective Actions" is acceptable.
39
40 3.0.3.3.2.1.8 Confirm•t•on Process
41
42 The project team reviewed other aspects of this program element to determine whether or not it
43 satisfies the criteria defined in Appendix A1.2.3.8 of the SRP-LR. The project team evaluated
44 the site quality assurance (OA) procedures, review and approval processes, and administrative
45 controls which are implemented in accordance with the requirements of 10 CFR Part 50,
46 Appendix B. The PNPS Quality Assurance Program applies to safety-related structures and
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1 components. Corrective actions and administrative (document) control for both safety-related
2 and nonsafety-related structures and components are accomplished per the existing PNPS
3 Corrective Action Program and the PNPS DocumentControl Program.
4
5 The confirmation process is part of the Corrective Action Program and includes reviews to
6 assure that proposed actions are adequate, tracking and reporting of open corrective actions,
7 and review of corrective action effectiveness. Any follow-up inspection required by the
8 confirmation process is documented in acordance with the Corrective Action Program. The
9 Corrective Action Programconstitutes the confirmation process for the PNPS aging

10 management programsand activities. The PNPS confirmation process is consistent with
11 NUREG-1801. On this basis, the project team found that the applicant's description of the
12 "Confirrmtion Process" is acceptable.
13
14 3.0.3.3.2.1.9 Adrministrative Controls
15
16 The project team reviewed other aspects of this program element to determine whether or not it
17 satisfies the criteria defined in Appendix A 1.2.3.9 of the SRP-LR. The project team evaluated
18 site quality assurance (OA) procedures and review and approval processes, and administrative
19 controls are implemented in accordance with the requirements of 10 CFR Part 50, Appendix B.
20 The PNPS Quality Assurance Program applies to safety-related structures and component&
21 Administrative (documen )-control fqrothsafety- elated norsafety- elated structures and
22 components is accompri d pethe existin PPN S ,u ent Contr IProgram. The PNPS
23 administrative controls ar• consier Wth1&IUR*G-.801 .n.ttiis bathe project team found

24 that the applicant's descr tion ot th iAdmis awtiv rols" is a ptable.
25
26 3.0.3.3.2.1.10 Operating Exrience
27

* 28 The "Operating Experience" program element criteria in Appendix A. 1.2.3.10 of the SRP-LR can
29 be summarized as:

" 30
.31 Operating experience should provide objective evidence to support the conclusion that the
32 effects of aging will be managed adequately so that the structure and component intended
33 function(s) will be maintained during the period of extended operation.
34
35 The applicant may have to commit to providing operating experience in the future for new
36 programs to confirm their effectiveness.
37
38 The applicant stated, in the PNPS LRA, for the "Operating Experience" program element, that in
39 1999, the below-water regions of all 16 torus bays as well as the drywell to torus vent areas with
40 water aocumulation were inspected. Results revealed areas of defects such as depleted zinc,
41 locarized pitting corrosion, and minor surface rusting. Degraded areas were re-coated to
42 prevent further corrosion and re-examined. Identification of degradation and corrective action
43 prior to loss of intended function provide evidence that the programis effective for managing
44 aging effects.
45
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1 An IWE visual exam in 1999 detected loose torus anchor bolt extensions and base plate
2 corrosion exceeding acceptance criteria. Bolt extensions were tightened. Corrosion was
3 accepted by evaluation. Identification of degradation and corrective action prior to loss of
4 intended function provide evidence that the program is effective for managing aging effects.
5
6 During RFO14 (April 2003) ultrasonic thickness examination of the torus shell, several
7 measurements were below the nominal wall thickness of 0.629". Since the measurements
8 were all greater than the minimum allowable thickness of 0.563", no furtheraction was taken. CII
9 examinations will continue to monitor thickness of the torus shell. Identification of degradation

10 and corrective action prior to loss of intended function provide evidence that the program is
11 effective for managing aging effects.
12
13 Results of the CII general visual walkdown of primary containment during RFO14 (April 2003)
14 were compared with those from the previous inspection. The only new indication was in the
15 CRD penetration area, where there is some surface corrosion but it is not significant and is
16 structurally acceptable. No significant corrosion was found in other areas. Identification of
17 degradation and corrective action prior to loss of intended function provide evidence that the
18 program is effective for managing aging effects.
19
20 CII inspections during RFO15 (April2005) did not reveal evidence of loss of material. Absence
21 of degradation provides evidence th-the programis effective.1o•rmanaging aging effects.
22 tit23 Oyster Creekexperlien ! dryw,) ,, r ,,l ndu to terintr usii. To ensure the same24 problem did not exist at Pf1PSa{gnrnted •TIJT-inetions were .brformed.
25 , t

26 A CA audit and an NRC inspection in spring 2005 revealed no issues or findings that could
27 impact the effectiveness of the program.
28.
29 The project team reviewed the 1999 IWE underwatervisual examinations that revealed
30 approximately 80 percent of the surfaces to be in fairly good condition with sporadic coating
31 defects (localized corrosion with pitting) identified in the remaining areas. Corrosion of the torus
32 underwater surfaces is attributed to local zinc depletion in the zinc-rich protective coating. Pit
33 depth measurementswere taken and documented in the SG Pinney report and PR99.1345. All
34 areas with pit depths measurements at 0.032* and greater were re-coated with qualified coating.
35 One pit exceeded the maximum allowable depth of 0.066". This was determined to be a
36 preservice gouge in the torus shell plate and was subsequently accepted by evaluation. None of
37 the 1999 inspection results of torus underwatersurfaces were considered significant
38 (PR99.1345 response). The current general corrosion rates determined from inspection data
39 collected since 1991 will not result in pitting corrosion that would violate the general minimum
40 wall thickness values for the torus shell by the end of the period of extended operation.
41
42 Preventive actions to deter recurrence of pitting consist of coating repairs with qualified coating
43 and periodic inspections associated with the torus desludge project every other outage. The
44 IWE VT-3 visual examination of submerged surfaces is also performed every 10 years in
45 accordance with the PNPS IWE Program.
46
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1 Augmented IWE visual examinations of selected portions of the drywell to torus vent system in
2 1999 revealed localized pitting due to degradation of the coating aggravated by standing water in
3 the downcomer vent bowls (vent bowl drains had been cut and capped in a previous
4 modification for seismic considerations). The scope of the examinations was expanded to
5 include all eight vents. All pitting was evaluated and found to be acceptable. The surfaces were
6 prepped and recoated with a qualified coating to prevent recurrence of the corrosion.
7
8 The project team reviewed the loose condition of the two torus saddle support tie-down nuts that
9 was discovered during a schedule PNPS IWE programvisual examination of containment

10 supports in 1999. Corrective actions included re-torqueof the two loose tie-down nuts to 80 ft-
11 lbs. and checking the tightness of a sample of the remaining tie-down nuts. No other loose
12 bolting conditions were identified. The tightness of the support tie-down nuts is unrelated to
13 torus anchor bolt tension as the upper tie-down bolting connects the torus saddle support to the
14 free upper end of the anchor bolt and is not used to tension the anchor bolt to the concrete floor.
15 The cause of the two loose tie-down nuts may be indeterminate given the information available
16 at this point in time. However, the loose nuts condition is not significant because the safety
17 function of the torus saddle support tie-down nuts is to prevent vertical movement of the torus
18 from a hydrodynamic event occurring during accident conditions. The 80 ft-lbs for these nuts
19 are intended to ensure the nuts remain in a flush condition with the saddle support-bearing
20 surface. As long as no gap exits between the tie-down nuts and the torus saddle support
21 bearing surface, the suppeortOIop the intended saft function:4No gaps were identified
22 between the two loose n fou ý in9993nd sdie su port surfacs.
23
24 The design document re w fo S DD F -1ind0ted that t ground-waterintrusion
25 through the torus floor ha notasigni cntly 'eradedthe'tensile stre igth of the rock anchor bolts
26 base on chemical testing of the ground water. The reduction (less than I percent) does not
27 affect the original analysis (Teledyne Calculation 5310F-23)conclusion that concrete pullout is
28 the controlling failure mode. The corrosion which has occurred up to this point is considered
29 insignificant and is not expected to increase due to the following: (1) the high pH (9.5) of the
30 standing water would indicate the formation of protective oxides on the bolts; (2) absence of
31 concrete cracking or spalling around the bolts indicates no active corrosion cells; and (3) low
32 chloride content (less than I ppm) in the water. High chloride level can break the protective
33 oxide layer and allow further corrosion.
34
35 The applicant stated that the PNPS monitorstorus wall thickness via the inclusion of augmented
36 UT thickness examinations in the PN PS IWE Program. These thickness examinations are
37 performed at eight locations distributed around the torus. Half of the inspections are performed
38 at the torus vapor/water interface of the torus shell while the other half are performed at a
39 location approximately halfway between the waterline and the lowest point on the torus shell.
40 Torus shell thickness examinations are performed during each 40-month period (i.e., every other
41 outage) while the plant is on-line. Comparison of UT results from 1999 and 2003 reveal no
42 measurable change in wall thickness. These examinations will continue to be performed by
43 qualified NDE technicians who are code certified to at least level II in ultrasonic thickness
44 measurement.
45
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1 The applicant also stated that the findings from the IWE General Visual Walkdown performed
2 during RFO1 4 are evaluated and dispositioned in CR-PNP-2003-01618. Newly reported
3 corrosion around the CRD penetrations at the 270-degree azimuth at approximately 35 feet
4 elevation in the drywell was re-checked visually by the IWE Responsible/Design engineer and

5 found acceptable. This was characterized as surface corrosion that was not considered
6 significant by the Responsible/Design-engineer. Since the determination was made that the
7 corrosion was acceptable, no root cause analysis was performed and no corrective or
8 preventive actions were required. Acceptance criteria for the General Visual Walkdown are

9 detailed in PNPS Procedure 2.1.8.7 and Entergy Engineering Standard ENN-EP-S-001 ,Section
10 5. Conditions listed as requiring evaluation include, in part, peering, flaking, blistering, cracking,
11 checking, absence of coating, and rust bleed out on the containment coating.
12
13 In the letter dated May 11, 2006, letter number 2.06.040, the applicant stated that no leakage-
14 causing moisture in the vicinity of the sand cushion at PNPS has been observed, and no
15 moisture has been detected or is suspected on the inaccessible areas of the drywell shell.
16 Further, any potential leakage through the refueling bellows assembly is directed to a drain
17 system. Therefore, no additional components have been identified that require aging
18 management review as a source of moisture that may affect the drywell shell in the lower region.
19
20 As stated in the response to GL 87-05, PNPS performed UT thickness measurements of the
21 drywell shell in January 1 87.ý-The thickness r iasur nmentsweretaken at 12 locations
22 directly above the sand chion egn. T nsurer entsdett d no loss of wall
23 thickness. j [ \ -24 ", ;":: ! !

,25 PNPS verified that the a lus air gip dra li r are\cnstucted. In 1987, access holes were
•26 machined in the drain line elbows on all four-drainlines to allow access for remote visual
27 examination using fiber scopes. This inspection determined that the.four annulus air gap drains
28 are unobstructed and found no signs of corrosion on visible portions of the drywell surface.
.29
30 PNPS monitors the annulus air gap drains during every refueling outage.
31
32 PNPS performedadditional UT thickness measurements adjacent to the sand cushion region at
33 the 9 foot I inch elevation in 1989 and 2001. The sand cushion region of the drywell shell is
34 inaccessible unless concrete is removed. For the examinations in 1999 and 2001, concrete at
35 the peripheryof the 9 foot 2 inch elevation was chipped away to allow UT wall thickness
36 measurements of the drywell shell to be taken at the level of the upper sand cushion. These
37 examinations are destructive in nature and are performed in a high-radiation area. The areas
38 were then re-grouted prior to resuming operations. The observed wall thickness reading
39 showed the drywell wall thickness in these areas to be essentially as built. Based on the four
40 factors, PNPS removed UT thickness measurements in the sand cushion region from the IWE

41 program after the 2001 outage: (1) satisfactory results from monitoring for leakage from the
42 annulus air gap drains; (2) satisfactory drywell wall thickness at the 9 foot 1 inch elevations and
43 cushions region (and upper drywell) after 27 years of operation (as of 1999); (3) high radiation
44 exists in areas of sand cushion UT exam; and (4) the potential for damage to the drywell shell
45 from concrete removal tools used to facilitate the examinations.
46
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1 The following ongoing actions are being taken to prevent and identify drywell corrosion: (1) PNPS
2 monitors the four annulus air gap drains twice every refueling outage, once after floodup, and
3 again prior to flooddown at the end of the outage; (2) leakage has never been detected from the
4 annulus air gap drains at PNPS; (3) functional checks are performedeach refueling outage on
5 the flow switch associated with the bellows seal leakage monitoring system; and (4) drywell
6 interior surfaces are examined for degradation every refueling outage as required by Technical
7 Specification 4.7.A.2.d. Additionally, drywell interior surfaces are examined every other outage in
8 accordance with the PNPS IWE Program. Drywellstructures are examined in accordance with
9 ASME Section Xl - 1998 Edition with 2000 Addenda, Subsection IWE, requirements for Class

10 MC and Metallic Linersof Class CC Componentsof Ught-WaterCooled Plants. Since IWE
11 requirements were mandated in 1996, no areas have been identified that exceeded code
12 acceptance criteria on the drywell interior surfaces during these inspections.
13 PNPS inspects the liners drains for the water reservoirs on the refuel floor (e.g., spent fuel pool,
14 dryer/separator pool, and reactor cavity) for leakage. Leakage into the liner drain could be a
15 precursor for water leaks,. which could wet the drywell shell exterior surface. These drains are
16 examined for leakage after filling the refueling cavity.
17
18 Paragraph IWE-1242 of the ASME Section Xl code states that surface areas likely to experience
19 accelerated degradation and aging require augmented examination. These examinations are
20 included in the PNPS ISI Program along with other containment examinations. The IWE
21 requirements for augme ndexaminpton-Are req! ed by'l:CFR5O.55ai

* 22 1 )
23 Thecode requiresowner to atits.rl s tsy lie , rie6sup or potential problem
24 areas for augmentedii ion r a re~ of PNeS rywell omootuction methods, PNPS
25 identified various location for augm nted xa inatioA. tie presende of ethafoam rings left in
26 place at certain elevations of the drywell caused a concern that they could trap and hold leakage

.27 fromthe bellows or fuel pool and cause corrosion of the shell outer surface. For this reason,
28 augmented UT examinations in the upper drywell at elevation 72 feet and 83 feet (four locations
29 at each elevation) were performed in vertical strips to ensure the region of interest was
30 examined. The examinations performed in 1999 and 2001 revealed no degradation of the
31 drywell shell thickness in the upper drywefl. UT thickness examinations will continue to be
32 performed under the PNPS IWE programat two locations in the upper drywell immediately
33 adjacent to the fuel pool due to the potential for leakage from the fuel pool liner. The drywell shell
34 to floor joint is inspected under PNPS IWE Program.
35
36 The project team reviewed the operating experience provided in the PNPS LRA and interviewed
37 the applicant's technical staff to confirm that the plant-specific operating experience did not
38 reveal any degradation not bounded by industry experience.
39
40 On the basis of its review of the above industry and plant-specific operating experience and
41 discussions with the applicant's technical staff, the project team concluded that the applicant's
42 Containment Inservice Inspection Programwill adequately manage the aging effects that are
43 identified in the PNPS LRA for which this AMP is credited.
44
45 3.0.3.3.2.2 UFSARSupplemen
46
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1 The applicant provided its UFSAR Supplements for the Containment Inservice Inspection
2 Program in the PNPS LRA, Appendix A, Section A.2.1.17, which states that the Heat Exchanger
3 Monitoring Program outlines the requirementsfor the inspection of Class MC pressure-retdning
4 components (primary containment) and their integral attachments in accordance with the
5 requirementsof 10 CFR50.55a(b)(2)and the 1998 Edition of ASME Section XI with 2000
6 Addenda, Inspection Program B.
7
8 The primary inspection method for the primary containment and its integral attachments is visual
9 examination. Visual examinations are performedeither directly or remotelywith illumination and

10 resolution suitable for the local environment to assess general conditions that may affect either
11 the containment structural integrity or leak tightness of the pressure-retaining component. The
12 program includes augmented ultrasonic exams to measure wall thickness of the containment
13 drywell structure.
14
15 The project team reviewed the UFSAR Supplement, found that it was consistent with the GALL
16 Report, and determined that it provides an adequate summary description of the program, as
17 identified in the SRP-LR UFSAR Supplement table and as required by 10 CFR 54.21(d).
18
19 3.0.3.3.2.3 Conclusion
20
21 On the basis of its audit and review f-tthedapplicapt's propram-lhe-project team found that the
22 appicant has demonstrate tha•Ve•eff e-of a g will adequately managed so that the
23 intended functions will be maintf ejd dU the erk•d Of eUeiihded dperation, as required by
24 10CFR54.21(a)(3). [ [
25

-.26 On the basis of its review of the UFSAR Supplement for this program, the project team also
27 found that it provides an adequate summary description of the program, as required by

-.28 10 CFR 54.21(d).
29
30 3.0.3.3.3 INSERVICBINSPECTION- INSERVICSNSPECTION(ISI)PROGRAM(PNPSAMP
31 B.1.16.2)
32
33 In the PNPS LRA, Appendix B, Section B.1.16.2,the applicant described PNPS AMP B.1.16.2,
34 "Inservice Inspection- Inservice Inspection (ISI) Program."
35
36 The applicant stated that PNPS AMP B.1.16.2 is an existing plant-specific program
37 encompassing ASME Section Xl, Subsections IWA, IWB, IWC, IWD, and IWF requirements.
38 The applicant stated that the Inservice Inspection Programis based on ASME Inspection
39 Program B (IWA-2432),which has 10-year inspection intervals and that every 10 years, the
40 programis updated to the latest ASME Section XI code edition and addendum approved by the
41 NRC in 10 CFR 50.55a. The applicant stated that on July 1, 2005, PNPS entered the fourth ISI
42 interval. The applicant stated that the ASME code edition and addenda used for the fourth
43 interval is the 1998 edition with 2000 addenda and the current program ensures that the
44 structural integrity of Class 1,2, and 3 systems and associated supports is maintained at the
45 level required by 10 CFR 50.55a.
46
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1 The project team reviewed, in whole or part, the documents listed in Attachment 5 of this audit
2 and review report for PNPS AMP B. 1.16.2 including Aging Management Program Evaluation
3 Report, LRPD-02, Revision 1, Section 4.14.1,'Inservice Inspection (ISI) Program,'and
4 interviewed the applicant's technical staff.
5
6 The project team also reviewed PNPS Operating Experience Review Report, LRPD-05,
7 Revision 0, Section 4.1.15, "Inservice Inspection (ISI) Program;*PNPS-RPT-05-001 ,Revision 0,
8 "Fourth 10-Year ISI Program Plan" (ML051920157);ASME Section XI, 2001 edition with 2002 and
9 2003 addenda; and ASME Section XI, 1998 edition with 2000 addenda.

10
11 3.0.3.3.3.1 Review of the PNPS AMP B1 .16_2 Againt•the Program Elements
12
13 The project team reviewed PNPS AMP B.1.16.2 against the AMP elements found in the SRP-LR,
14 Appendix A.1, Section A.1.2.3 and SRP-LR Table A.1-1. The project team followed the review
15 process as described in the PNPS audit and review plan.
16
17 3.0.3.3.3.1.1 ScoPe of Program
18
19 The'Scope of ProgramWprogram element in Appendix A.1.2.3.1 of the SRP-LR requiresthat the
20 program scope include the specific structures and components addressed with this program.
21 '

22 The applicant stated in PNPS P .".1.16 for d•Sco e of Progrmrn" programelement, that
23 this program manages cring, of tr"ar' reionof fr cture toughness of reactor
24 coolant system pping, C po•ietsn'nd s ogramimp ments applicable
25 requirements of ASME Section XI, S I WC, IWD, •nd IWF, and other
26 requirements specified in 10 CFR 50.55a with approved NRC alternatives and rerief requests.
27 Every 10 years the ISI Programis updated to the latest ASME Section XI code edition and
28 addendum approved by the NRC in 10 CFR 50.55a.
29
30 The appricant stated that ASME Section Xi inspection requirements for Reactor Vessel Internals
31 (Subsection IWB, Categories B-N-1 and B-N-2) are not in the ISI Program, but are included in
32 the BWR Vessel Internals Program.
33
34 During the audit and review, the project team asked the applicant to identify any exceptions or
35 alternatives to the requirements of ASME Section Xi, 1998 edition with 2000 addenda that have
36 been granted or imposed under provisions of 10 CFR 50.55a. In response to this request, the
37 applicant provided a list of nine relief requests related to inservice inspections at PNPS during
38 the fourth 10-year interval which expires on June 30, 2015, approximately 3 years into the period
39 of extended operation. The applicant stated that technical justifications for these exceptions or
40 alternatives are included in PNPS-RPT-05-DI, 'Fourth 10-Year ISI Program Plan"
41 (ML051920157). The project team reviewed each of the relief requests and the associated
42 technical justification and found each of them either acceptable for aging management or to
43 have no effect on aging management during the period of extended operation. A summaryof the
44 project's team's evaluation of relief requests is provided in the following paragraphs:
45
46 PNPS Relief Reauest PRR-2
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1 Alternate Criteria for Class 1 Pressure Tests of Piping, Pumps, and Valves (Category B-P,
2 Items NumberB15.10, B15.50, 815.60 and 815.70).
3
4 Evaluation of Effects on License Renewat This relief request applies for ASME Section XI,
5 Examination Category B-P (all pressure retaining components). The code requirement is to
6 perform the pressure test at a pressure not less than the nominal pressure associated with 100
7 percent rated reactor power. The nominal 100 percent pressure is 1035 psig. The requested
8 relief permits PNPS to performthe test at a nominal pressure of 930 psig, which is the pressure
9 at 5 percent reactor power, just prior to inerting the drywell.

10
11 The relief was requested because of the impracticality of performing the fun pressure test at 100
12 percent power due high radiation level, high heat, and an inerted drywell. An alternative to the
13 relief would be for PN PS to perform a hydrostatic test with the reactor shutdown, which the
14 applicant says would provide marginal additional benefit and have a large detrimental effect on
15 outage duration.
16
17 Based upon review of the applicant's technical justification, the project team determined that the
18 required type of test will still be performedfor the components to which it is applicable, only at a
19 somewhat lower test pressure, and that provisions for leakage monitoring during operation, and
20 requirement to shutdown if leakage is excessive, will assure that operation will not continue if
21 there was noticeable leakpge#ýht ifested itse -only :2ve'the930:psig pressure point. On
22 this basis, the project tean detei'ini hthis li f rest, if appved in accordance with 10
23 CFR 50.5,a, will be acce table ri erio ddfbxte dperatn.
24 [
25 PP eifR

7. 26
S- 27 Relief from leakage testing of 1 inch and less vent and drain lines and valves. Examination

28 Category B-P, Items 815.50 and 815.70, require the system leakage test to include all ASME
29 Code Class 1 components within the system boundary.
30
31 Evaluation of Effects on License Renewat This relief request applies for ASME Section XI,
32 Examination Category B-P (all pressure retaining components), Items 8135.50 (piping), and
33 B15.70 (valves). The code requirement is to test all Code Class 1 piping and valves within the
34 reactor coolant pressure boundary (RCPB) during the system leakage test. The requested relief
35 permits the system leakage test to be performedwith vent, drain, and branch line valves in their
36 normal operating position. Since vent and drain lines have two normally closed RCPB valves,
37 performring the test with the valves in their normal operating position results in the outboard valve
38 and the pipe connecting to the inboard valve not being tested (provided the inboard valve is not
39 leaking) or results in potential leakage through the inboard valve not being detected (provided the
40 outboard valve and connecting pipe are not leaking).
41
42 Relief was requested due to the personnel hazards associated with performing the test as
43 specified and the time involved to perform the test and re-establish operational valve alignments.
44 The applicant's technical justification stated that testing each individual valve separately would
45 provide little additional benefit.
46
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1 Based upon review of the applicant's technical justification, the project team determined that the
2 required type of test will still be performed for the components to which it is applicable; however,
3 the components will not all be in the test configuration specified in ASME Section Xl. The project
4 team also determined that provisions for leakage monitoring during operation, and requirements
5 to shutdown if leakage is excessive, will assure that operation will not continue if there was
6 noticeable leakage that manifested itself later in the operating cycle. On this basis, the project
7 team determined that this relief request, if approved in accordance with 10 CFR50.55a, will be
8 acceptable during the period of extended operation.
9

10 PNPS Relief Request PRR-5
11
12 Relief from Supplement 10 for examination of Category B-F dissimilar metal (DSM)welds. The
13 Final Rule, 64 FR 51370, dated 09/2211999, required PNPS to implement a programto comply
14 with Supplement 10 by 11/22/2002. Supplement 10 contains the qualification requirementsfor
15 procedures, equipment, and personnel involved with examining DSM welds using ultrasonic
16 techniques.
17
18 Evaluation of Effects on Lkicn.se Renewas The applicant's technical justification states that this
19 relief request allows a number of changes in details of the qualification requirements for
20 dissimilar pipe welds as set forth in ASME Section Xl, Appendix VIII, Supplement 10,
21 "ouarification Requireme forDissi nMetal Piping Wefs:--Theitechnical justification
22 identifies changes that a ct thbite speccaen r irernntsand th c:onduct of performance
23 demonstration for the pr ss wber byproced es,..qui rnhe and rsonnel are quarified for
24 detecting flaws in compo nts b toe atio'n T project t am noted that this relief
25 does not affect the scopeor'timing ompn nt exarhin tion, nor thb parameters monitored or
26 the ability to detect aging effects in the examined components. On this basis, the project team
27 determined that this relief request, if approved in accordance with 10 CFR 50.55a, will be

.. 28 acceptable during the period of extended operation.
29
30 PNPS Relief Request PRR-9
31
32 Relief from ASME Code Section Xl, Appendix VIII, Supplement 11 for pressure retaining piping
33 weld overlay examinations.
34
35 Evaluation of Effects on License Renewae The applicant's technical justification stated that this
36 relief request makes a number of changes in details of the qualification requirement for full
37 structural overlay welds as set forth in ASME Section Xl, Appendix VIII, Supplement 11,
38 "Qualificat ion Requirement for Full Structural Overlaid Wrought Austenitic Piping Welds." The
39 technical justification identifies changes that affect the test specimen requirements, the conduct
40 of performance, and the acceptance criteria whereby procedures, equipment, and personnel are
41 qualified for detecting flaws in components subject to examination. The project team noted that
42 this relief does not affect the scope or timing of component examination, nor the parameters
43 monitored or the ability to detect aging effects in the examined components. On this basis, the
44 project team determined that this relief request, if approved in accordance with 10 CFR 50.55a,
45 will be acceptable during the period of extended operation.
46
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1 PNPS Relief Request PRR-1O
2
3 Risk Informed ISI (RI-ISI): Relief Related to CategoryB-F and B-J Weld Examinations.
4
5 Ewvluation of Effeds on License Renewals The appricant's technical justification stated that this
6 rerlef request applies for ASME Section XI, Examination Category B-F (pressure-retairing
7 dissimilar metal welds in vessel nozzles) and Examination Category B-J (pressure-retairing
8 welds in piping) in Class 1 components, and that the relief request does not apply for Class 2 or
9 Class 3 components. The requested relief allows the use of risk-informed criteria to reduce the

10 number of Category B-F and Category B-J components that are examined to the requirement
11 specified in ASME Section XI, Table IWB-2500-1, for examination categories B- F and B-J.
12
13 The project team asked the applicant to provide a comparison of the number of category B-F
14 weld inspections and category B-J weld inspections before and after implementation of risk-
15 informed selection criteria in their ISI program. In response to this request, the applicant
16 provided the following information:
17
18 Code CategoryB-F: Therearea total of 40B-Fwelds inthe ISI program. BeforeRI-ISI
19 implementation, there were40 weld exams; and after RI-ISIthere are now 11 weld exams.
20
21 Code Category B-J: . reare atQtaof 598 B-J wekisn the 16I program. Before RI-ISI
22 implementation, therewere56 eld eams 5,per ntoftheto l]; after RI-ISI, there are
23 now 60 welds exa in~hd24 ! . Ji ? ,. :J
25 In addition toS r5 poram eIdsY,the are ag ntedl BWRVIP-75Aprograffwelds
' 26 examined. Forthe IGSCC category B through G welds examined per BWRVIP-75A, there are
27 16 category B-F welds and 18 category B-J welds.
28
29 Based on the applicant's information, the project team determined that examination of Category
30 B-F welds decreased from 40 welds to 27 welds and that examination of Category B-J welds
31 decreased from 156 welds to 78 welds. The project team noted that a substantial number of
32 welds of identical materials and environments in each weld examination category continue to be
33 examined, and that the evaluation process includes provisions for sample size expansion i
34 unacceptable flaws are found. On this basis, the project team determined that the applicant will
35 continue to provide acceptable aging management of Category B-F and B-J welds by monitoring
36 the aging of sample welds during the period of extended operation. Because acceptable'aging
37 management continues to be provided, the project team determined that inclusion of this relief
38 request in the applicant's site-specific ISI program, if approved in accordance with 10 CFR
39 50.55a, will be acceptable during the period of extended operation.
40
41 PN PS Relief Request PR R- 1
42
43 Relief from code reactor pressure vessel (RPV)flange-to-shell weld UT exam requirements
44 conducted in accordance with Article 4 of ASME Section V, supplemented by requirementof
45 Table 1-2000-1.
46
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1 Evaluation of Effects on License Renewa This relief request applies to the method used for
2 examination of the RPVflange-to-shell welds. ASME Section XI, Appendix I, requiresthat the
3 flange-to-shell weld, Examination CategoryB-A, be conducted in accordance with methods
4 qualified toASME Section V, supplemented by requirements of Table 1-2000-1. The applicant's
5 technical justification states that the flange-to-vessel weld and the flange-to-head welds are the
6 only welds at PNPSfor which examinationis not qualified to ASME Section XI, Appendix VIII.
7 The technical justification states that this relief allows PNPS to qualify the examination for
8 CategoryB-A welds to requirementsof ASME Section XI, Appendix VIII. The project team
9 determined that this relief request affects the requirements for examination qualification;

10 however, it does not change the examination requirements in terms of components examined,
11 timing of examination, or parametersthat are monitored. On the basis that the requested relief
12 affects only the examination qualification, but not the general scope of the examination nor the
13 ability of the examination to detect aging effects and to manage aging of the examined
14 components, the project team determined that this relief request, I approved in accordance with
15 10 CFR 50.55a, will be acceptable during the period of extended operation.
16
17 PNPS Relief Request PRR-15
18
19 Alternative contingency repair plan for RPV nozzle safe end and dissimilar metal piping welds
20 using ASME Code Cases N-638and N-504-2with exceptions.
21 -

22 Evaluation of Effectson L no ~.H yhis ~if reest applie for a contingency repair of
23 six specific, safe, end-to-tozzle $e 1131n4a f. ,ttuctu &Rbrlay r air. The applicant's relief
24 request states that the reiuirer;bntrsuctwdreyirsk for the w(ld overlays to be designed
25 consistent with the requirnmentsof IUREaOSI (which 4 as implemented by Generic Letter
26 88-01),ASME Code Cases N-504-2, N-638, and ASME Section XI, Paragraph IWB-3640. The
27 requested relief will allow the repair to utilize ASME Code Case N-540-2and Code Case N-638
28 with certain exceptions and clarifications.
29

30 RegulatoryGuide 1.147, Revision 14, "Inservice Inspection Code Case Acceptability," lists Code
31 Case N-504-2and Code Case N-638-1 (which superseded N-638)as conditionally acceptable
32 ASME Section XI code cases. The applicant's relief request states that weld overlays involve the
33 application of weld metal circumferentially over and in the vicinity of a flawed weld to restore
34 ASME Section Xl margins as required by ASME Code Case N-504-2. It states that weld overlays
35 have been used in the nuclear industry as an acceptable method to repair flawed welds and that
36 the use of overlay filler material that is resistant to intergranular stress corrosion cracking
37 provides an effective barrier to crack extension.
38
39 The project team determined that the relief request is a contingency for repair. It does not affect
40 the examinations required for ASME Section XI components nor does it affect the parameters
41 monitored for the detection of aging effects. On the basis that monitoring for, and detection of,
42 aging effects is not affected by this relief request, the project team determined that this relief
43 request, if approved in accordance with 10 CFR 50.55a, will be acceptable during the period of
44 extended operation.
45
46 PNPS Relief Recuest PRR-28
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1 Alternative to examination requirementfor RPV circumferential shell welds (item B1.10 of
2 Examination Category B-A). This relief request was approved for the third 1 0-year ISI interval,
3 and it expires on June 8, 2012.
4
5 Evaluation of Effects on License Renewer The applicant stated that this relief request expires
6 on June 8, 2012, which is prior to the period of extended operation. On the basis that this relief
7 request expires prior to the period of extended operation, the project team finds that it has no
8 effect on license renewal and, therefore, it is acceptable.
9

10 PNPS Relief Request PRR-39
11
12 Full structural weld overlay contingency repairs for the welds associated with austenitic RPV
13 nozzle safe end and dissimilar metal piping welds. This relief request was approved for the third
14 10-year ISI interval, and it expires on June 8, 2012.
15
16 Evaluation of Effects on License Renewat The applicant stated that this relief request expires
17 on June 8, 2012, which is prior to the period of extended operation. On the basis that this relief
18 request expires prior to the period of extended operation, the project team finds that it has no
19 effect on license renewal and, therefore, it is acceptable.
20
21 On the basis of the pr ng-evaluatiokthe project tea determined that each of the listed
22 PNPS relief requests, if aprovd in accord~nce Wit!, 10 (•FR 50.55 Will be acceptable during
23 the period of extended o ratior /

24~~7. te e t 0 applicants 'Scope of Program"
25 During the audit and revitepro, ect'tai oed e
26 description provides a summary description of the types of components that are included within
27 the scope of the program and that ASME Section Xl, which is incorporated by reference in the
28 'Scope of Program"description, provides detailed listings of the components that are included.
29
30 The project team determined that the specific components for which the program manages
31 aging effects are identified by the apprlcant, which satisfies the criterion as defined in Appendix
32 A.1.2.3.1 of the SRP-LR. On this basis, the project team found that the applicant's proposed
33 program scope is acceptable.
34
35 3.0.3.3.3.1.2 P~revetie AtiPlons

36
37 The "Preventive Actions" programelement in Appendix A.1.2.3.2 of the SRP-LR are that (1) the
38 activities for prevention and mitigation programs should be described, and (2) for condition or
39 performance monitoring programs that do not rely on preventive actions, and thus, preventive
40 actions need not be provided.
41
42 The applicant stated in PNPS AMP B.1.16.2, for the *Preventive Actions" programelement, that
43 this programis a condition monitoring programthat does not include preventive actions.
44
45 During the audit and review, the project team noted the applicant's statement that PNPS's plant-
46 specific ISI program encompasses the requirementsof ASME Section XI, Subsections IWB,
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1 IWC, IWD, and IWF, which are described in the GALL Report;Appendix XI.M1, ASME Section XI
2 Inservice Inspection, Subsections IWB, IWC and IWD; and AppendixXI.S3, ASME Section XI,
3 Subsection IWF, respectively. The project team reviewed the "preventive action" program
4 element as described in the GALL ReportAppendix XI.M1 and Appendix XI.S3, respectively.
5 The project team noted that in GALL Report, Appendix XI.M1, "preventive actions" are described
6 as "operation within the limits prescribed in the Technical Specifications" and that in GALL
7 Report, Appendix XI.S3, "preventive actions" are described as "no preventive actions are
8 specified." The project team determinedthat for the PNPS site-specific ISI Program, the
9 applicant's "preventive actions" program element matches the description of "preventive actions"

10 for GALL Report, Appendix XI.S3, and that continued operation during the period of extended
11 operation will require operation within the limits prescribed in the Technical Specifications, which
12 is consistent with the "preventive actions" for GALL Report, Appendix XI.M1. On the basis that
13 the "preventive actions" in the applicant's plant-specific ISI Program are consistent with
14 "preventive actions" described in the GALL Report for programs encompassed by the apprlcant's
15 program, the project team found this element of the applicant's plant-specific program to be
16 acceptable.
17
18 The project team determined that the "Preventive Actions" program element satisfies the criteria
19 defined in Appendix A. 1.2.3.2 of the SRP-LR. On this basis, the project team found that the
20 applicant's description of the "Preventive Actions" program element is acceptable.
21
22 3.0.3.3.3.1.3 Tm.
23
24 The "Parameters Monitor n " proLra4 lement AppendiTA..2.3.3 of the SRP-LR
25 can be summarized as: ... nd.A1
26
27 The parameters to be monitored or inspected should be identified and linked to the
28 degradation of the particular structure and component intended function(s).
29
30 For condition monitoring program, the parametermonitored or Inspected should detect the
31 presence and extent of aging effects.
32
33 For performance monitoring program, a link should be established between degradation of
34 the particular structure or component intended function(s) and the parameter being
35 monitored.
36
37 For prevention and mitigation programs, the parameter monitored should be the specific
38 parameter being controlled to achieve prevention or mitigation of aging effects.
39
40 The applicant stated in PNPS AMP B.1.16.2, for the"Parameters Monitored/Inspected" program
41 element, that the program uses nondestructive examination (NDE) techniques to detect and
42 characterize flaws. The applicant stated that volumetric examinations such as radiographic,
43 ultrasonic, or eddy current examinations are used to locate surface and subsurface flaws.
44 Surface examinations, such as magnetic particle or dye penetrant testing, are used to locate
45 surface flaws.
46
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1 The applicant stated that three levels of visual examinations are specified. VT-I visual
2 examination is conducted to assess the condition of the surface of the part being examined,
3 looking for cracks and symptoms of wear, corrosion, erosion or physical damage. It can be
4 done with either direct visual observation or with remote examination using various optical and
5 video devices. The applicant stated that VT-2 visual examination is conducted specifically to
6 locate evidence of leakage from pressure-retaining components (period pressure tests). While
7 the system is under pressure for a leakage test, visual examinations are conducted to detect
8 direct or indirect indication of leakage. The applicant stated that VT-3 visual examination is
9 conducted to determine general mechanical and structural condition of components and

10 supports and to detect discontinuities and imperfections.
11
12 During the audit and review, the project team noted the applicant's statement that PNPS's plant-
13 specific ISI programencompasses the requirementsof ASME Section XI, Subsections IWB,
14 IWC, IWD and IWF, which are described in the GALL Report; Appendix XI.M1, ASME Section XI
15 Inservice Inspection, Subsections IWB, IWC and IWD; and Appendix XI.S3, ASME Section XI,
16 Subsection IWF, respectively. The project team reviewed the "parameters monitored/inspected"
17 programelement as described in the GALL Report, Appendix XI.M1 and AppendixXI.S3,
18 respectively. The project team noted that in GALL Report, Appendix XI.M1, *parameters
19 monitored/inspected' are described by reference to ASME Section XI, Tables IWB-2500-1, IWC-
20 2500-1 and IWD-2500-1,respectively, for Class 1,2, or 3 components. In the GALL Report,
21 Appendix XI.S3, "parametrsm•onit d ect-- are d ý by reference to ASME Section
22 XI, paragraph IWF-2500 T le I F-20-1.•e pro ct team d iermined that for the PNPS
23 site-specific ISI Program, e ap1' 97! arter' leomftdYrb/'insp• ed" program element
24 includes a description of .• mers n'it red-or• inscted and f the examination
25 techniques used. Inaddin since ifls bad n the ASME Section XI code, the ASME Section
26 XI sections and tables that are referenced in the GALL Report of this program element are
27 included in the applicant's plant-specific ISI program. On the basis that the "parameters
28 monitoredrinspected' in. the applicant's plant-specific ISI Programare consistent with
29 "parametes monitored/inspected"as described in the GALL Report for programs encompassed
30 by the applicant's program, the project team found this element of the applicant's plant-specific
31 program to be acceptable.
32
33 The project team determined that the "ParametersMonitored/Inspected" programelement
34 satisfies the criteria defined in Appendix A.1.2.3.3 of the SRP-LR. On this basis, the project
35 team found that the applicant's description of the "Parameters Monitored/Inspected" program
36 element is acceptable.
37
38 3.0.3.3.3.1.4 Dfetation of AQirn Effec
39
40 The'Detection of Aging Effects" programelement in Appendix A 1.2.3.4 of the SRP-LR can be
41 summarized as:
42
43 Provide information that links the parameters to be monitored or inspected to the aging
44 effects being managed.
45
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Describe when, where, and how program data are collected (i.e., all aspects of activities
to collect data as part of the program).

Link the method or technique and frequency, if applicable, to plant-specifi c or
industry-wide operating experience.

Provide the basis for the inspection population and sample size when sampling is used
to inspect a group of SCs. The inspection population should be based on such aspects
of the SCs as a similarity of materials of construction, fabrication, procurement, design,
installation, operating environment, or aging effects.

The applicant stated in PNPS AMP B.1.16.2 for the "Detection of Aging Effects" program
element that the Inservice Inspection (ISI) Program manages cracking and loss of material, as
appricable, for carbon steel, low-alloy steel, and stainless steeVnickel-based-alloy
subcomponents of the reactor pressure vessel using NDEtechniques specified in ASME
Section XI, Subsections IWB, IWC, and IWD examination categories.

The applicant stated that the ISI Program manages cracking, loss of material, and reduction of
fracture toughness, as appricable, of reactor coolant system components using NDE techniques
specified in ASME Section XI, Subsections IWB, IWC, and IWD examination categories.

The applicant stated that e ISI r ramn)onagI ss materialf ASME Class MC andCas1, 2, and 3 piping dcor~ r r= r~h exaintio o
components using NDEt hniquks c in ME Se ion Xl, Su ion IWF examination
categories. .

The applicant also stated that no aging effects requiring management are identified for lubrite
sliding supports. However, the applicant stated that the ISI Programwill confirm the absence of
aging effects for the period of extended operation.

During the audit and review, the project team noted the applicant's statement that PNPS's plant-
specific ISI programencompasses the requirementsof ASME Section XI, Subsections IWB,
IWC, IWD, and IWF, which are described in the GALL Report;Appendix XI.M1, ASME Section XI
Inservice Inspection, Subsections IWB, IWC, and IWD; and AppendixXl.S3, ASME Section Xl,
Subsection IWF, respectively. The project team reviewed the "detection of aging effects"
progran element as described in the GALL Report, Appendix XI.M1 and Appendix XI.S3,
respectively. The project team noted that GALL Report, Appendix XI.M1, "Detection of Aging
Effects," provides a discussion of the extent and schedule of the inspection and test techniques
prescribed by the program and describes the component examination categories for Class 1,
Class 2, and Class 3 components by reference to ASME Section XI, Tables IWB-2500-1, IWC-
2500-1 and IWD-2500-1 ,respectively. In addition, GALL Report, Appendix XI.S3, 'Detection of
Aging Effects" provides a brief discussion of VT-3 examination techniques, with a reference to
ASME Section XI, paragraph IWF-2500and Table IWF-2500-1. The project team determined
that for PNPS's site-specific ISI Program, the appricant's "Detection of Aging Effects" program
element includes a general description of the components included in the program and identifies
the aging effects managed by the program, including references to applicable subsections of
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1 ASME Section XI consistent with what is in the GALL Report's descriptions of the program
2 element. On the basis that the "Detection of Aging Effects" program element in the applicant's
3 plant-specific ISI Programis consistent with the "Detection of Aging Effects" programelement
4 as described in the GALL Report for programs encompassed by the applicant's program, the
5 project team found this element of the applicant's plant-specific programto be acceptable.
6
7 The project team determined that the "Detection of Aging Effects" program element satisfies the
8 criteria defined in Appendix A.1.2.3.4of the SRP-LR. On this basis, the project team found that
9 the applicant's description of the "Detection of Aging Effects" programelement is acceptable.

10
11 3.0.3.3.3.1.5 Monitoring and Trending
12
13 The "Monitoring and Trending" program element in Appendix A.1.2.3.5 of the SRP-LR can be
14 summarized as:
15
16 Monitoring and trending activities should be described, and they should provide
17 predictability of the extent of degradation and thus effect timely corrective or mitigative
18 actions.
19
20 This program element describes how the data collected are evaluated and may also
21 include trending for a Iforward ----The parameter o indicator trended should be
22 described.. C <V j "k
24 The applicant st AM :1.16.*, the t"-o Itoring and rending program element,

25 that results are comparecfas appr late t(beline 8a and other •'evious test
26 results and that if indications are accepted for continued use by analytical evaluation, the areas
27 containing such flaws are monitored during successive inspection periods.
28
29 The applicant stated that ISI results are recorded every operating cycle and provided to the NRC
30 after each refueling outage via Owner's Activity Reports prepared by the ISI Program
31 Coordinator. The applicant also stated that these detailed reports include scope of inspection
32 and significant inspection results.
33
34 Durhg the audit and review, the project team noted the applicant's statement that PNPS's plant-
35 specific ISI programencompasses the requirementsof ASME Section XI, Subsections IWB,
36 IWC, IWD, and IWF, which are described in the GALL Report; Appendix XI.M1, ASME Section Xl
37 Inservice Inspection, Subsections IWB, IWC, and IWD; and Appendix XI.S3, ASME Section XI,
38 Subsection IWF, respectively. The project team reviewed the "Monitoring and Trending"
39 program element as described in the GALL Report, Appendix XI.M1 and AppendixXI.S3,
40 respectively. The project team noted that GALL Report, Appendix XI.M1, "Monitoring and
41 Trending" provides, for Class 1,2, and 3 components, a discussion of the inspection schedules
42 by reference to IWB-2400, IWC-2400, and IWD-2400, respectively, and of extent and frequency
43 by reference to IWB-2500-1, IWC-2500-1,and IDW-2500-1, respectively. The project team also
44 noted that evaluation of degradation was referenced to IWB-31 00, IWC-31 00, and IWD-31 00;
45 that reexamination was referenced to IWB-241 0, IWC-241 0, and IWD-241 0; and that additional
46 examinations were referenced to IWB-2430, IWC-2430and IWD-2430, respectively, for Class 1,
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1 2, and 3 components. The project team noted that GALL Report, Appendix XI.S3, "Monitoring
2 and Trending,*states that for piping and component supports within the scope of ASME Section
3 XI, Subsection IWF, there is no requirement to monitor or reportprogressive, time-dependent
4 degradation and that unacceptable conditions, according to IWF-3400, are noted for correction
5 or further evaluation.
6
7 The project team noted that the "Monitoring and Trending" program element for the plant-specific
8 ISI programin the PNPS LRA provided only a very broad description of a monitoring and trending
9 process, with no explicit referenceto ASME Section XI requirements, and that the description did

10 not appear to conform with the level of detail described for this programelement in Appendix
11 A 1.2.3.5 of the SRP-LR. The project team asked the applicant to provide a description of the
12 parameter(s) or indicator(s) being trended and of the methodology for analyzing the inspection or
13 test results. In its letter dated mm-dd-yyyy(MLxxxxxxxxxx) the applicant amended the
14 "Monitoring and Trending"program element in LRA Section B.1.16.2 to include the following
15 lnformation:{OPEN ITEM)
16
17 The parameter(s) or indicator(s) being trended and the methodology for analyzing the
18 inspection or test results are in accordance with the requirementsof ASME Section XI. As
19 described in LRA Section B.1.16.2, the Inservice Inspection Programuses nondestructive
20 examination (NDE) techniques to detect and characterize surface and subsurface flaws.
21 Therefore,the para ing trended4is thespresen eofr:tliaw indication.

23 Results are compare4ý asajrto lied r'6rio oth previous test results.
24 Indications are evaluated .i ncdwiAS Stion Xi I component is qualifie
25 as acceptable for confinued ser , thd a cont in g the indichtion is reexamined during
26 subsequent inspection periods. Examinations that reveal indications that exceed the
27 aoceptance standards are extended to include additional examinations in accordance with
28 ASMESectionXI.
29
30 The project team determined that the "Monitoring and Trending" programelement, as amended,
31 includes sufficient additional details and appropriate references to ASME Section XI to conform
32 with the requirementsfor this program element as described in Appendix A.1.2.3.5 of the SRP-
33 LR. The project team also determined that, as amended, the description of this program
34 element for the PNPS site-specific ISI Program, is consistent with the GALL Report's
35 descriptions of the program element. On the basis that the "Monitoring and Trending" program
36 element in the applicants plant-specific ISI Program is consistent with the"Monitoring and
37 Trending" program element as described in the GALL Report for programs encompassed by the
38 applicant's program, the project team found this element of the appricant's plant-specific
39 program to be acceptable
40
41 The project team determined that the "Monitoring and Trending" program element satisfies the
42 criteria defined in Appendix A.1.2.3.5of the SRP-LR. On this basis, the project team found that
43 the applicant's description of the "Monitoring and Trending" program element is acceptable.
44
45 3.0.3.3.3.1.6 Arreptsnce CriterLa
46
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1 The "Acceptance Criteria" program element in Appendix A. 1.2.3.6 of the SRP-LR can be
2 summarized as:
3
4 The acceptance criteria of the program and its basis should be described. The acceptance
5 criteria, against which the need for corrective actions will be evaluated, should ensure that
6 the SC intended function(s) are maintained under all CLB design conditions during the period
7 of extended operation.
8
9 The program should include a methodology for analyzing the results against applicable

10 acceptance criteria.
11
12 Qualitative inspections should be performed to same predetermined criteria as quantitative
13 inspections by personnel in accordance with ASME Code and through approved site-specific
14 programs.
15
16 The applicant stated in PNPS AMP B.1 .16.2, for the "Acceptance Criteria" program element, that
17 a preservice, or baseline, inspection of programcomponents was performed prior to startup to
18 assure freedom from defects greater than code-alowable. The appricant stated that these
19 baseline data also provide a basis for evaluating subsequent inservice inspection results. The
20 applicant stated that since plant startup, additional inspection criteria for Class 2 and 3
21 components have been p by 0.CFR 50. 'for wjich baseline-.and inservice data has
22 also been obtained and that res hsf inse 04ctio8is are comr red, as appropriate, to
23 baseline data, other preius te r its, d aKdtanc• Ctria of he ASME Section XI, 1998
24 Edition, 2000 Addenda, f tr eat of a • -e dofdegradatio.
25
26 During the audit and review, the project team noted the applicant's statement that PNPS's plant-
27 specific ISI programencompassesthe requirementsof ASME Section Xl, Subsections IWB,
28 IWC, IWD, and IWF, which are described in the GALL Report;Appendix XI.M1, ASME Section Xl
29 Inservice Inspection, Subsections IWB, IWC, and IWD;, and Appendix XI.S3, ASME Section XI,
30 Subsection IWF, respectively. The project team reviewed the "Acceptance Criteria" program
31 element as described in the GALL Report,Appendix XI.M1 and Appendix XI.S3, respectively.
32 The project team noted that GALL Report, Appendix XI.M1, "Acceptance Criteria," describes the
33 acceptance criteria for Class 1, 2, and 3 components by referenceASME Section Xl, Article
34 IWB-3000, IWC-3000, and IWD-3000, respectively, and applicable subsections contained
35 therein; and that GALL Report, Appendix XI.S3, 'Acceptance Criteria," describes the acceptance
36 criteria for Class 1, 2,3, and MC supports by referenceto ASME Section Xl, Article IWF-3400,
37 and applicable subsections contained therein. The project team determined that for the PNPS
38 site-specific ISI Program, the applicant's "Acceptance Criteria" programelement is described
39 broadly in terms of baseline and subsequent inspections, with reference to acceptance criteria
40 of the ASME Section Xl, 1998 edition with 2000 addenda. On the basis that the "Acceptance
41 Criteria" programelement in the applicant's plant-specific ISI Program is referenced to the
42 acceptance criteria of an approved ASME Section XI code edition, the project team found this
43 element of the applicant's plant-specific programto be acceptable.
44
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1 The project team determined that the "Acceptance Criteria" program element satisfies the
2 criteria defined in Appendix A-1.2.3.6of the SRP-LR. On this basis, the project team found that
3 the applicant's description of the 'Acceptance Criteria" program element is acceptable.
4
5 3.0.3.3.3.1.7 Corrective Aions
6
7 The "corrective actions" program element in Appendix A.1.2.3.7 of the SRP-LR can be
8 summarized as:
9

10 Actions to be taken when the acceptance criteria are not met should be described.
11 Corrective actions, including root cause determination and prevention of recurrence, should
12 be timely.
13
14 If corrective actions permit analysis without repair or replacement, the analysis should
15 ensure that the structure and component intended function(s) will be maintained consistent
16 with the CLB.
17
18 During the audit and review, the project team noted the applicant's statement that PNPS's plant-
19 specific ISI programencompassesthe requirementsof ASME Section Xl, Subsections IWB,
20 IWC, IWD, and IWF, which are described in the GALL Report; Appendix XI.M1, ASME Section XI
21 Inservice Inspection, Sub nosIl -,IW( and I/D; a AppendixX!;S3, ASME Section XI,
22 Subsection IWF, respectryely. "1i rajec am vewe the "Corre ive Actions" program
23 element as described in tl e GALx RWp p andrAppec ix XI.S3, respectively.
24 The project team notedt t,-,. R pport, pLrdidI. 1, "Correct Actions" describes repair
25 criteria for Class 1, 2, an compon nts b ference S E Sectional, Article IWB-4000, IWC-
26 4000 and IWD-4000, and replacement criteria by reference to ASME Section XI, Article IWB-
27 7000, IWC-7000 and IWD-7000. The project team also noted that GALL Report, Appendix XI.S3,
28 'Corrective Actions" describes the corrective actions for Class 1, 2, 3, and MC supports by
29 reference to ASME Section Xl, Subsection IWF-3122. In addition, the project team noted that the
30 references to IWB-4000, IWC-4000, and IWD-4000, and to IWB-7000, IWC-7000, and IWD-
31 7000 are out of date and that requirements for repair and replacement of Class 1, 2 and 3
32 components are specified in Article IWA-4000 of ASME Section Xl, the 2001 edition, on which
33 the current revision of the GALL Report is based. The project team determined that the PN PS
34 site-specific I SI program refers to evaluation in accordance with ASME Section Xl, Articles IWA-
35 3000, IWB-3000, IWC-3000, IWD-3000, and IWF-3000, and that it refers to repair and
36 replacement of Class 1, 2and 3 components in conformance with ASME Section XI, Article
37 IWA-4000. On the basis that the 'Corrective Actions" program element in the applicant's plant-
38 specific ISI Program is referenced to the appropriatearticles of ASME Section Xl, the project
39 team found this element of the applicant's plant-specific program to be acceptable
40
41 The project team determined that the "Corrective Actions" programelement satisfies the criteria
42 defined in Appendix A.1.2.3.7 of the SRP-LR. On this basis, the project team found that the
43 appricant's description of the "Corrective Actions" program element is acceptable.
44
45 3.0.3.3.3.1.8 Confirmation Process
46

204



James Davis - Draft Audit Report 6-30-06.pdf Page 208 1

Pilgrim Nuclear Power Station Audit and Review Report

1 {WRJ Note: A generic write-up for this section is needed, since all audit team members

2 are looking at the same statement referring to LRA Section B.0.3.}
3
4 The adequacy of the applicants 10 CFR 50, Appendix B Program associated with this program
5 element is reviewed by the NRR DE staff and addressed in Section 3 of the SER related to the
6 PNPSLRA
7
8 The project team reviewed other aspects of this program element to determine whether or not it
9 satisfies the criteria defined in Appendix A,1.2.3.8 of the SRP-LR. [Project team's evaluation].

10 On this basis, the project team found that the applicant's description of the "Confirmation
11 Process" program element is acceptabie.
12
13 3.0.3.3.3.1.9 Administrative Controls
14
15 {WRJ Note: A generic w rite-up for this section Is needed, since all audit team members

16 are looking at the same statement referring to LRA Section B.0.3.)
17
18 The adequacy of the applicants 10 CFR 50, Appendix B Program associated with this program
19 element is reviewed by the NRR DE staff and addressed in Section 3 of the SER related to the
20 PNPSLRA.
21 r _ 7
22 The project team review othe' Icts ofthis fr'ram lementto 4etermine whether or not it
23 satisfies the criteria defind in •e !rx ,2.9 of-the RP-ýLR. f oject team's evaluation].

24 On this basis, the project[eaminurthat! 1• tpricas aescription f the 'Administrative
25 Controls program element acoept le.
26
27 3.0.3.3.3.1.10 Operating Experienbe
28
29 The 'Operating Experience" program element criteria in Appendix A1.2.3.10 of the SRP-LR can
30 be summarized as:
31
32 Operating experience should provide objective evidence to support the conclusion that the

33 effects of aging will be managed adequately so that the structure and component intended
34 function(s) will be maintained during the period of extended operation.
35
36 An applicant may have to commit to providing operating experience in the future for new
37 programs to confirm their effectiveness.
38
39 The applicant stated, in the PNPS LRA, for the "Operating Experience" program element, that
40 intergrandar stress corrosion cracking was discovered during RFO06 in the thermal sleeve at 9
41 of the 10 recirculation supply nozzles. GE has performed an evaluation to demonstrate no
42 further crack growth with hydrogen water chemistry protection.
43
44 A scheduled ISI surface examination in 1997 detected an indication adjacent to a welded pipe

45 support lug. The lug was removed and the indication was repaired by welding. A scheduled ISI
46 visual examination in 1999 detected a snubber with restricted movement and cold piston setting
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1 out of tolerance. The restriction was reworked and the cold piston setting was accepted by
2 evaluation. Identification of degradation and corrective action prior to loss of intended function
3 provide evidence that the programis effective for managing aging effects.
4
5 One hundred and forty-twoscheduled ISI (ASME Section XI Subsections IWB, IWC, IWD, and
6 IWF) examinations were performed online (between RFO13 and RFO14) and during RFO14
7 (April 2003). Results show that one spring hanger support in the residual heat-removal system
8 required rework because ISI visual inspection determined that bolting was loose. Identification of
9 degradation and corrective action prior to loss of intended function provide evidence that the

10 program is effective for managing aging effects.
11
12 One hundredand ninety-fourscheduled ISI (ASME Section XI Subsections IWB, IWC, IWD, and
13 IWF) examinations were performedonline (between RFO14 and RFO15) and during
14 RFO15 (April 2005). Results show that cracked welds on four steam dryer tie-bars were
15 repaired, loose bolting on a hanger was reworked, a UT exam indication on a standby liquid
16 control system weld was repaired, and a number of RPVsafe-end welds wereaccepted by
17 evaluation because they had wall thickness less than the screening criteria, but not less than
18 design minimums. Identification of degradation and corrective action prior to loss of intended
19 function provide evidence that the program is effective for managing aging effects.
20
21 AQA audit andan NRC ii n ionspring 2005 arevealedDoissues or findings that could
22 impact effectiveness oft 'pregam _,J• J \
23
24 The project team reviewe r nge rnc brov ed in the IINPS LRA and interviewed
25 the applicant's technical sff lo con rm thatle plant-Nx cific operatlg experience did not
26 reveal any degradation not bounded by industry experience. In addition, the project team
27 reviewed PNPS operating experience as documented in the PNPS Operating Experience
28 Review Report for the plant-specific Inservice Inspection Program and did not find any evidence
29 of PNPS component degradation or failures that are outside the envelope of industry experience.
30
31 On the basis of its review of the above industry and plant-specific operating experience and
32 discussions with the applicant's technical staff, the project team concluded that the applicant's
33 Inservice Inspection Program will adequately manage the aging effects that are identified in the
34 PNPS LRA for which this AMP is credited.
35
36 Based on its review of operating experience described for the appricant's plant-specific ISI
37 Program, the project team determined that the "Operating Experience" program element
38 satisfies the criteria defined in Appendix A.1.2.3.10 of the SRP-LR. On this basis, the project
39 team found that the applicant's description of the "Operating Experience" program element is
40 acceptable.
41
42 3.0.3.3.3.2 UFSARSupplemen
43
44 The applicant provided its UFSAR Supplements for the Inservice Inspection Program in the
45 PNPS LRA, Appendix A, Section A.2.1.18, which states that the Inservice Inspection Program is
46 based on ASME Inspection ProgramB (Section Xl, IWA-2432),which has 10-yearinspection

206



James Davis-- Draft Audit Report 6-30-06.pdf Page 210

Pilgrim Nuclear Power Station Audit and Review Report

1 intervals. Every 10 years, the program is updated to the latest ASME Section XI code edition and
2 addendum approved in 10 CFR 50.55a. On July 1, 2005, PN PS entered the fourth ISI interval.
3 The code edition and addenda used for the fourth interval is the 1998 Edition with 2000 Addenda.
4
5 The program consists of periodic volumetric, surface, and visual examination of components
6 and their supports for assessment, signs of degradation, flaw evaluation, and corrective actions.
7
8 The project team reviewed the UFSAR Supplement, found that it was consistent with the GALL
9 Report, and determined that it provides an adequate summary description of the program, as

10 identified in the SRP-LR UFSAR Supplement table and as required by 10 CFR 54.21 (d).
11
12 3.0.3.3.3.3 ConuLiion
13
14 On the basis of its audit and review of the applicant's program, the project team found that the
15 applicant has demonstrated that the effects of aging will be adequately managed so that the
16 intended functions will be maintained during the period of extended operation, as required by
17 10 CFR 54.21 (a)(3).
18
19 On the basis of its review of the UFSAR Supplement for this program, the project team also
20 found that it provides an adequate summary description of the program,as required by
21 10CFR54.21(d). .--- ..... ---

2223 Ii
23 3.0.3.3.4 1PN •/rP B 1.I71
2425 In the PNPS LRA, Appe ixB ,/ PNPSAMPB.1.17,

26 "InstrumentAir Quality Program."
27
28. The applicant stated that PNPS AMP B-1.17 is an existing plant-specific program. The
29 Instrument Air Quality Program is a plant-specific program which ensures that instrument air
30 supplied to components is maintained free of water and significant contaminants, thereby
31 preserving an environment that is not conducive to loss of material. Dewpoint, particulate
32 contamination, and hydrocarbon concentration are periodically checked to verify the instrument
33 air quality is maintained.
34
35 The project team reviewed, in whole or part, the documents listed in Attachment 5 of this audit
36 and review report for PNPS AMP B.1.17 including Aging Management ProgramEvaluation
37 Report, LRPD-02, Revision 1, Section 4.15, "InstrumentAir Quality Program," which provides an
38 assessment of the AMP elements, and interviewed the applicant's technical staff.
39
40 3.0.3.3.4.1 Review of the PN PS AMP _1 -17 Against the Program Elements
41
42 The project team reviewed PNPS AMP B.1.17 against the AMP elements found in the SRP-LR,
43 Appendix A.1, Section A.1.2.3 and SRP-LR Table A.1-1. The project team followed the review
44 process as described in the PNPS audit and review plan.
45
46 3.0.3.3.4.1.1 Spe of Program
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1 The"Scope of Program"program element in Appendix A.1.2.3.1 of the SRP-LR requiresthat the
2 program scope include the specific structures and components addressed with this program.
3
4 The applicant stated in PNPS AMP B.1.17, for the "Scope of Program" programelement, that
5 this programapplies to components within the scope of license renewal and subject to aging
6 management review that are supplied with instrument air, for which pressure boundary integrity
7 is required for the component to perform its intended function. During the audit and review, the
8 project team requested that the applicant provide the specific components that subject to the
9 Instrument Air Quality Program. In its response, the applicant stated that tubing and valve

10 bodies are managed in the standby gas treatment system and piping, tanks, tubing, and valve
11 bodies are managed in the instrument air system. The project team determined that the
12 applicant's response to this request was acceptable because specific components were
13 identified.
14
15 The applicant stated that the Instrument Air Quality Programwill be enhanced to include a
16 sample point in the standby gas treatment and torus vacuum breaker instrument air subsystem
17 in addition to the instrument air header sample points. The applicant stated, in the PNPS LRA,
18 that this enhancement will be initiated prior to the period of extended operation. The
19 implementation of this enhancement by the applicant will verify that the environment of the
20 standby gas treatment and torus vacuum breaker instrument air subsystem wil not be
21 conducive to loss of mat thus pr rling additionl assurance that less of material will be
22 adequately managed.

23
24 The project team determ:ige mpoý nts for which e program manages25 aigefcsaeketf byteap 3ant, :Ich sa ids. thew after n as defined in Appendix
26 A.1.2.3.1 of the SRP-LR. On this basis, the project team found that the applicant's proposed
27 program scope is acceptable.
28
29 3.0.3.3.4.1.2 Preventive Actions
30
31 The'Preventive Actions" programelement in Appendix A1.2.3.2 of the SRP-LR are that (1) the
32 activities for prevention and mitigation programs should be described, and (2) for condition or
33 performance monitoring programs that do not rely on preventive actions, and thus, preventive
34 actions need not be provided.
35
36 The applicant stated in PN PS AMP B. 1.17, for the "Preventive Actions" programelement, that
37 system air quality is monitored and maintained within specified limits to ensure that instrument
38 air supplied to components is maintained free of water and significant contaminants, thereby
39 preventing less of material.
40
41 The project team determined that the "Preventive Actions" program element satisfies the criteria
42 defined in Appendix A.1.2.3.2 of the SRP-LR. Air quality is maintained within specified limits for
43 water content and contamination to prevent loss of material. Dewpoint, particulate
44 contamination, and hydrocarbon concentration are periodically checked at least every 18 months
45 to verify instrument air quality is maintained as indicated in B. 1.17/AMPER 4.15: Instrument Air
46 Quality Program, Evaluation of Aging Management Programs, LRPD-02, Revision 1, Section
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1 4.15, pages 173 of 286 through 175 of 286, Pilgrim Nuclear Power Station License Renewal
2 Project. Parameters to be monitored that are linked to specific degradation are identified.
3 Parameters monitored/inspected in this program are consistent with SRP-LR. On this basis,
4 the project team found that the applicant's "Preventive Actions" is acceptable.
5
6 3.0.3.3.4.1.3 Paramars Monitored/Inected
7
8 The "Parameters Monitored/Inspected" program element in Appendix A.1.2.3.3 of the SRP-LR
9 can be summarized as:

10
11 The parameters to be monitored or inspected should be identified and linked to the
12 degradation of the particular structure and component intended function(s).
13
14 For condition monitoring program, the parametermonitored or inspected should detect the
15 presence and extent of aging effects.
16
17 For performance monitoring program, a ink should be established between degradation of
18 the particular structure or component intended function(s) and the parameter being
19 monitored.
20
21 For prevention and mrtigation pr grams, the i ramet'rmonit red should be the specific
22 parameter being aont oed a i6ereveron or baigatkmn ofiging effects.
23 | •|•.'[ ...

24 The applicant stated in PNPS P .1.17, or Pqra etersMoniored/Inspected" program
.25. element, that dewpoint, pkrtc te Intamitn, anI' lrocarbon doncentration (oil mist) are
26 periodically checked to verify instrument air quality is maintained..,
27
28 The project team determined that the 'ParametersMonitored/Inspected" programelement
29 satisfies the criteria defined in Appendix A.1.2.3.3 of the SRP-LR. Dewpoint, particulate
30 contamination and hydrocaarbon concentration are periodically checked at least every 18 months
31 to verify instrument air quarity is maintained as indicated in B.1.17/AMPER 4.15: Instrument Air
32 Quality Program, Evaluation of Aging Management Programs, LRPD-02, Revision 1, Section
33 4.15, pages 173 of 286 through 175 of 286, Pilgrim Nuclear Power Station License Renewal
34 Project. Parameters to be monitored that are linked to specific degradation are identified.
35 Parameters monitored/inspected in this program are consistent with SRP-LR. On this basis,
36 the project team found that the applicant's description of the "Parameters Monitored/Inspected"
37 is acceptable.
38
39 3.0.3.3.4.1.4 Detection of Aging Effects
40
41 The'Detection of Aging Effects" programelement in Appendix A. 1.2.3.4 of the SRP-LR can be
42 summarized as:
43
44 Provide information that links the parameters to be monitored or inspected to the aging
45 effects being managed.
46
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1 Describe when, where, and how program data are collected (i.e., all aspects of activities to
2 collect data as part of the program).
3
4 Link the method or technique and frequency, if applicable, to plant-specific or industry-wide
5 operating experience.
6
7 Provide the basis for the inspection population and sample size when sampling is used to
8 inspect a group of SCs. The inspection population should be based on such aspects of the
9 SCs as a similarity of materials of construction, fabrication, procurement, design, installation,

10 operating environment, or aging effects.
11

12 The applicant stated in PNPS AMP B.1.17 forthe *Detection of Aging Effects" program element
13 that dewpoint, particulate contamination, and hydrocarbon concentration are periodically
14 checked to verify instrument air quality is maintained, thereby preventing loss of material. At
15 least once per 18 months, dew point, particulate contamination, and hydrocarbon concentration
16 are monitored at several locations in the instrument air system.
17
18 The project team determined that this program element satisfies the criteria defined in
19 Appendix A.1.2.3.4 of the SRP-LR. Dewpoint, particulate contamination, and hydrocarbon
20 concentration are periodically checked to verify instrument air quality is maintained, thereby
21 preventng loss of materi ..-Atleast pnce per 18 rnthsdewpoptparticulate contamination
22 and hydrocarbon concentation re oitor~d at feyeral ,cati isnjh6Ttistrument air system.
23 Inspection sample and fr quenc wi ensui' thq'th4 t eff of aging, are identified before the
24 less of intended function sin in B 17 P 415 Instrun~tAir Quality Program,
25 Evaluation of Aging Man mnt Pr LranLRPD-02 Rbvision 1, Section 4.15, pages 173of

, 26 286 through 175 of 286, Pilgrim Nuclear Power Station License Renewal Project. On this basis,
27 the project team found that the appricant's description of the "Detection of Aging Effects" is
28 acceptable.
29
30 3.0.3.3.4.1.5 Monitoring andTrending
31
32 The "Monitoring and Trending" program element in Appendix A1.2.3.5 of the SRP-LR can be
33 summarized as:
34
35 Monitoring and trending activities should be described, and they should provide predictability
36 of the extent of degradation and thus effect timely corrective or mitigative actions.
37
38 This program element describes how the data collected are evaluated and may also include
39 trending for a forward look. The parameter or indicator trended should be described.
40
41 The applicant stated in PNPS AMP B.1.17, for the "Monitoring and Trending" program element,
42 that results of sample analyses are maintained in the chemistry log. A condition report is issued
43 if data indicate deteriorating instrument air quality. During the audit and review, the project team
44 requested the applicant to provide details describing the methods that determine deteriorating air
45 quality. The applicant provided to the project team PNPS procedure 7.1.69, System Air Quality
46 Sampling, during the site audit for reviewed. This procedure provides for trending of instrument
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1 air quality. On this basis, the project team found that the apprcant's description of the
2 "Monitoring and Trending" is acceptable.
3
4 3.0.3.3.4.1.6 Areplance Criteria
5
6 The"Acceptance Criteria" program element in Appendix A.1.2.3.6 of the SRP-LR can be
7 summarized as:
8
9 The acceptance criteria of the program and its basis should be described. The acceptance

10 criteria, against which the need for corrective actions will be evaluated, should ensure that
11 the SC intended function(s) are maintained under all CLB design conditions during the period
12 of extended operation.
13
14 The program should include a methodology for analyzing the results against applicable
15 acceptance criteria.
16
17 Qualitative inspections should be performed to same predetermined criteria as quantitative
18 inspections by personnel in accordance with ASME Code and through approved site-specific
19 programs.
20
21 The applicant stated in Pl•RSoAP S ..11.7Lfor theo ccepa CrteriaWprogram element, that
22 the dew point is less thanorqral t 20 1Fnd o* r~ist a particulate are less than 1.2 mg/rr?.
23r 

h j ce
24 The project team evaluat~l thiserodramer m dete me whetlror not it satisfiesthP1 1'of tth e
25 criteria defined in Appenolx- 1 .3.•of theF-LR. h PNPS Inst~mentAir Quality Program
26 acceptance criteria are dew point •-20*F and oil mist and particulate < 1.2 mg/rr, therefore,
27 numerical values of acceptance criteria are provided by this program. The LRA did not provide
28 the basis of the acceptance criteria and therefore, during the audit and review, the project team
29 requested the applicant to provide this basis. In its response, the applicant stated that the basis
30 of the acceptance criteria are ANSI/ISA 7,3, which are cited in procedure 7.1.69, System Air
31 Quality Sampling. On this basis, the project team found that the applicant's description of the
32 "Acceptance Criteria" is acceptable.
33
34 3.0.3.3.4.1.7 Corrective Actions
35
36 The adequacy of the appricant's 10 CFR 50, Appendix B Program associated with this program
37 element is reviewed by the NRR DE staff and addressed in Section 3 of the SER related to the
38 PNPSLRA.
39
40 The project team reviewed other aspects of this program element to determine whether or not it
41 satisfies the criteria defined in Appendix A.1.2.3.7 of the SRP-LR. This programwill be
42 administered under the site QA program which meets requirements of 10 CFR Part 50,
43 Appendix B. On this basis, the project team found that the applicants description of the
44 "Correclive Actions" is acceptable.
45
46 3.0.3.3.4.1.8 ConfirmAtion Process
47
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1 The adequacy of the applicants 10 CFR 50, Appendix B Program associated with this program
2 element is reviewed by the NRR DE staff and addressed in Section 3 of the SER related to the
3 PNPSLRA
4
5 The project team reviewed other aspects of this program element to determine whether or not it
6 satisfies the criteria defined in Appendix A.1.2.3.8of the SRP-LR. On this basis, the project
7 team found that the applicant's description of the 'Confirmation Process" is acceptable.
8
9 3.0.3.3.4.1.9 Administrative Controls

10
11 The adequacy of the applicant's 10 CFR 50, Appendix B Program associated with this program
12 element is reviewed by the NRR DE staff and addressed in Section 3 of the SER related to the
13 PNPSLRA.
14
15 The project team reviewed other aspects of this program element to determine whether or not it

16 satisfies the criteria defined in Appendix A.1.2.3.9 of the SRP-LR. On this basis, the project
17 team found that the applicants description of the "Administrative Controls" is acceptable.
18
19 3.0.3.3.4.1.10 eratin , Experience
20
21 The "Operating Experiene".progra elempent criteria in Apndne ,A1.2.3.10 of the SRP-LR can
22 be summarized as:
23
24 Operating experien shou pr • de o je:fv• e tosup rt the conclusion that the

•25 effects of aging will b mar agedladequLtety so th t structurieand component intended
26 function(s) will be maintained during the period of extended operation.
27
28 An applicant may have to commit to providing operating experience in the future for new
29 programs to confirm their effectiveness.
30
31 The applicant stated, in the PNPS LRA, for the "Operating Experience" program element, that in
32 1999, an instrument air dryer dewpoint reading was greater than the acceptance criterion of
33 less than or equalto -200 F. A faulty solenoid valve was replaced and dewpoint was confirmed
34 to be less than or equal to -200F. Monitoring of instrument air quarity and subsequent corrective
35 actions provide evidence that the program is effective in managing loss of material and cracking
36 of instrument air system components.
37
38 For a period of time (October 2001 through March 2005), dew point, particulate contamination,
39 and hydrocarbon concentration (oil mist) were not sampled in the instrument air system.
40 Procedures were corrected in March 2005 to require dew point, particulate contamination, and
41 hydrocarbon concentration (oil mist) sampling at several locations in the instrument air system.
42 Sample results for the service air system, which supples the instrument air system, show that
43 dewpoint, oil mist and particulates were within acceptance criteria. Instrument air header
44 moisture checks during the same period found ittle or no moisture. Therefore, instrument air
45 quality is assumed to have been maintained and will be maintained from now on by sampling in
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1 accordance with the Instrument Air Quality Program. Continuous confirmation of instrument air
2 quality and subsequent corrective actions provide evidence that the program is effective in
3 managing loss of material and cracking of instrument air system components.
4
5 The PNPS Instrument Air Quality Program operating experience includes corrective actions that
6 respond to degradation and enhancements to the programto assure timely monitoring of
7 instrument air contamination and moisture content. New sampling points were added to
8 procedures as a result of operating experience. The Instrument Air Quality Program will be
9 enhanced to include a sample point in the standby gas treatment and torus vacuum breaker

10 instrument air subsystem in addition to the instrument air header sample points. This
11 enhancement is item #13 on the applicant's list of commitments for license renewal and will be
12 completed prior to the period of extended operation.
13
14 The project team reviewed the operating experience provided in the PNPS LRA and interviewed
15 the applicant's technical staff to confirm that the plant-specific operating experience did not
16 reveal any degradation not bounded by industry experience. In addition, the project team
17 reviewed PNPS operatingexperience as documented in the PNPS License Renewal Project
18 Operating Experience Review Report, LRPD-05, Section 4.15: Instrument Air Quality Program
19 and did not find any evidence of PNPS component degradation or failures that are outside the
20 envelope of industry experience.
21
22 On the basis of its reviewof f1he indry plantpecaficE 0rating experience and
23 discussions with the applicant's t l ff, t o' teamroncided that the applicant's
24 Instrument Air Quality Prgram pil equa ely ahage t aging effts that are identified in the
25 PNPSLRAforwhichthis AMPscr ed.
26
27 3.0.3.3.4.2 UFSARSupplem•
28
29 The applicant provided its UFSAR Suppiements for the Instrument Air Quality Programin the
30 PNPS LRA, Appendix A, Section A.2.1.19, which states that the InstrumentAir Quality Program
31 ensures that instrument air suppried to components is maintained free of water and significant
32 contaminants, thereby preserving an environment that is not conducive to loss of material.
33 Dewpoint, particulate contamination, and hydrocarbon concentration are periodically checked to
34 verify the instrument air quality is maintained.
35
36 During the audit and review, the project team noted that the applicant's description of the B. 1.17
37 program in UFSAR Supplement in LRA, Appendix A, did not include, as a commitment, the
38 enhancements described in LRA, Appendix B.1.17. The project team asked the applicant to
39 include a description of the enhancementsto PNPS' B.1.17 programin the UFSAR Supplement
40 in LRA, Appendix A as recommendedby NUREG-1 800, Section 3.X.2.4. In response to this
41 request the appicant stated that programdescription in Appendix A will be revised to identify the
42 commitment number(s) associated with the enhancement(s)for that programas described in
43 LRA Appendix B. The programdescription in Appendix A will be amended to include the
44 following statement:
45
46 License renewal commitment number X specifies enhancement to this program.
47
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1 This will require an amendmentto the license renewal application. (Open item).
2
3 When PNPS officially issues the commitment ist and the revised write-up, the appropriate
4 commitment number should be inserted above.
5
6 The project team reviewed the UFSAR Supplement, found that it was consistent with the GALL
7 Report, and determined that it provides an adequate summary description of the program, as
8 identified in the SRP-LR UFSAR Supplement table and as required by 10 CFR54.21(d).
9

10 3.0.3.3.4.3 Conclusion
11
12 On the basis of its audit and review of the applicant's program, the project team found that the
13 applicant has demonstrated that the effects of aging will be adequately managed so that the
14 intended functions will be maintained during the period of extended operation, as required by
15 10 CFR 54.21 (a)(3).
16
17 On the basis of its review of the UFSAR Supplement for this program, the project team also
18 found that it provides an adequate summary description of the program, as required by
19 10CFR54.21(d).
20
21 -3.0.3.3.5 PIRIODICSUVFILLANCEANDPR FVENTIVBAIAINTENANC :ROGRAM(PNPS
22 AMaID1--24)

.23
24 InthePNPSLRA, Appe ixB, ct, nB.1. 4, ,pl tdescribe PNPSAMPB.1.24,
25 "Periodic Surveillance anl Preventf Main "Ince Progm am."
26
27 The applicant stated that PNPSAMP B.1.24 is an existing plant-specific program. The Periodic
28 Surveillance and Preventive Maintenance Program includes periodic inspections and tests that
29 manage aging effects not managed by other aging management programs.. The preventive
30 maintenance and surveillance testing activities are generally implemented through repetitive
31 tasks or routine monitoring of plant operations. Credit for program activities has been taken in
32 the aging management review of the following systems and structures.
33
34 reactor building Perform visual or other non-destructive examination to manage loss of
35 material for the reactor building crane, rails, and girders and refueling
36 platform carbon steel components.
37
38 process facilities Visually inspect the main stack components to manage loss of material

39 for carbon steel and cracking, spalling, or loss of material for concrete.
40
41
42 standby liquid control Use UT orother NDE techniques to verify system remaining wall
43 thickness to manage loss of material from internal surfaces of the
44 carbon steel discharge accumulators.
45
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1 automatc depressurization Use visual or otherNDE techniques to inspect system torusto
2 manage loss of material for carbon steel piping in the waterline
3 region of the torus.
4
5 high-pressure coolant Use visual or other NDEtechniques to inspect a representative
6 sample of the internals of gland seal condenser blower (P-223)
7 and suction piping to manage loss of material.
8
9 reactor core isolation Use visual or other NDE techniques to inspect cooling system a

10 representative sample of RCIC steam supply and exhaust piping
11 downstream of the strainers and steam traps to manage loss of
12 material.
13
14 standby gas treatment Perform a visual inspection of accessible system expansion joints
15 for cracks. Also performmanual flexing (manipulation) of the
16 expansion joints to determine if they have become brittle. These
17 inspections will verify the absence of significant change in material
18 properties.
19
20 Use visual or other NDE techniques to inspect internal surfaces of the valve bodies and
21 piping in the demisterdrains to rganage loss o teraL r-
22 I > F
23 Use visual or other N qEtechniq Gs tots aiepr sentative shple of the internal and
24 external surfaces of tle drain•lirls fr&oea•reaor uikiing autia
25 water trough in the tos ro6m tdmanage isof ftat rial r p i
26
27 reactor building closed Use visual or other NDE techniques to inspect cooling water

28 lsystem ean-up recirc pump P-204B stuffing box cooler to
29 manage loss of material due to wear.
30

31 Use visual or other NDE techniques to inspect a representative sample of the in-scope

32 RBCCWcopper alloy cooling coils to manage loss of material.
33
34 emergency diesel generator Use visual or otherNDE techniques to inspect system a
35 representative sample of EDG intake air, air start, and exhaust
36 components to manage loss of material and fouling.
37
38 Visually inspect NB EDG jacket water radiators to manage loss of material and fouling.
39 fouling for heat exchanger tubes.
40
41 station blackout diesel Use visual or other NDE techniques to inspect generatorsystem a
42 representative sample of station blackout diesel intake air, air start,
43 and exhaust components to manage loss of material, cracking,
44 and fouling.
45
46 Visually inspect station blackout jacket water radiator to manage loss of material and fouling.
47
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1 Perform station blackout diesel surveillance test to manage fouling for heat exchanger tubes.
2
3 heating, ventilation, and air Use visual or other NDE techniques to inspect conditioning
4 system the air side of the copper alloy tubes of heat
5 exchangers VAC 201 A/B, VAC-202NB, and VAC- 204NB/C/D
6 to manage loss of material and fouling.
7
8 Visually inspect and manually flex VSF-103AIB, VAC-202NB, VAC-204A/B/C/D,and EDG
9 engine-driven fan duct flexible connections to manage cracking and change in material

10 properties.
11
12 security diesel Perform security diesel generator surveillance test (loaded) to manage
13 fouling for heat exchanger tubes.
14
15 Use visual or other NDE techniques to inspect a representative sample of security diesel oil
16 cooler, aftercooler, and radiator tubes to manage loss of material.
17
18 Use visual or other NDE techniques to inspect a representative sample of security diesel
19 intake air and exhaust components to manage cracking and loss of material on internal
20 surfaces.
21
22 condensate storage U vi-si or r N •tcniques to inspect a representative23 t! the.nt mal extern surfaces of the condensatecond rgeae reame loss oft
24 m n rpi eil
25 V.:•.•L I : II .L. E

26 nonsafety-related systems Use visual or other NDE techniques to inspect affecting safety-
27 related representative water, potable & sanitary water,
28 systems radioactive waste, sanitary soiled waste & vent,
29 plumbing and drains-and screen wash system components to
30 manage internal loss of material.
31
32 Visually inspect and manually flex a representative sample of the flex/expansion joints in the
33 circulating water, HVAC/chilled water, and radioactive waste systems to manage crackdng and
34 change in material properties.
35
36 The project team reviewed, in whole or part, the documents listed in Attachment 5 of this audit
37 and review report for PNPS AMP B.1.24 including Aging Management Program Evaluation
38 Report, LRPD-02, Revision 1, Section 4.17, "Periodic Surveillance and Preventive Maintenance
39 Program,'and interviewed the applicant's technical staff.
40
41 3.0.3.3.5.1 Review of the PNPS AMP 1 1.24 Against the Program Elements
42
43 The project team reviewed PNPS AMP B.1.24 against the AMP elements found in the SRP-LR,
44 Appendix A.1, Section A.1.2.3 and SRP-LR Table A. 1-1. The project team followed the review
45 process as described in the PNPS audit and review plan.
46
47 3.0.3.3.5.1.1 Sopa of Pro.ram
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1 The"Scope of Program"program element in Appendix A.1.2.3.1 of the SRP-LR requires that the
2 program scope include the specific structures and components addressed with this program.
3
4 The applicant stated in PNPS AMP B.1.24, for the "Scope of Program"programelement, that
5 this program,with regard to license renewal, includes those tasks credited with managing aging
6 effects identified in aging management reviews.
7
8 The project team determined that the specific components for which the program manages
9 aging effects are identified by the applicant, which satisfies the criterion as defined in Appendix

10 A.1.2.3.1 of the SRP-LR. On this basis, the project team found thatthe applicant's proposed
11 program scope is acceptable.
12
13 3.0.3.3.5.1.2 Preventive Actions
14
15 The"Preventive Actions" programelement in Appendix A-1.2.3.2 of the SRP-LR are that (1) the
16 activities for prevention and mitigation programs should be described, and (2) for condition or
17 performance monitoring programs that do not rely on preventive actions, and thus, preventive
18 actions need not be provided.
19
20 The applicant stated in PNPS AMP B.1.24, for the "Preventive Actions" programelement, that
21 inspection and testing a ties usjoidentify co,.ipone.t aging.effects do not prevent aging

22 effects. However, activiti ar'e ter dedtorpreveftj ailur 'of6rpi enfts that might be caused
23 by aging effects."- i I-
25 The project team determi, dtat th t.Prelntie Acton .program,,ement satisfies the criteria
26 defined in Appendix Al..2.3.2 of the SRP-LR. Visual or other NDE techniques are used to
27 identify component aging primarily fouling and loss of material to prevent failures of structures,
28 systems, and components within the scope of the PNPS Periodic Surveillance and Preventive
29 Maintenance Program. Preventive actions of this program are consistent with SRP-LR. On this
30 basis, the project team found that the applicant's "Preventive Actions" acceptable.
31
32 3.0.3.3.5.1.3 Paramnters Monitored/Inwaaed
33
34 The *Parameters Monitored/Inspected" program element in Appendix Al1.2.3.3 of the SRP-LR
35 can be summarized as:
36
37 The parameters to be monitored or inspected should be identified and Inked to the
38 degradation of the particular structure and component intended function(s).
39
40 For condition monitoring program, the parametermonitored or inspected should detect the
41 presence and extent of aging effects.
42
43 For performance monitoring program, a link should be established between degradation of
44 the particular structure or component intended function(s) and the parameter being
45 monitored
46
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1 For prevention and mitigation programs, the parameter monitored should be the specific
2 parameter being controlled to achieve prevention or mitigation of aging effects.
3
4 The applicant stated in PNPS AMP B.1.24, for the"Parameters Monitored/Inspected" program
5 element, that this program provides instructions for monitoring structures, systems, and
6 components to detect degradation. Inspection and testing activities monitor various parameters
7 including system flow, system pressure, surface condition, loss of material, presence of
8 corrosion products, and signs of cracking.
9

10 The project team determined that the "Parameters Monitored/Inspected" programelement
11 satisfies the criteria defined in Appendix A.1.2.3.3 of the SRP-LR. This program provides
12 instructions for monitoring structures, systems, and components to detect degradation.
13 Inspection and testing activities monitor various parameters including system flow, system
14 pressure, surface condition, loss of material, presence of corrosion products, and signs of
15 cracking. Parameters to be monitored are linked to specific degradation are identified.
16 Parameters monitored/inspected in this program are consistent with SRP-LR. On this basis,
17 the project team found that the applicant's description of the "Parameters Monitored/inspected"
18 is acceptable.
19
20 3.0.3.3.5.1.4 Detection of Aing Effects
21
22 The "Detection of Aging ects-,,pr rm•eI n "ondiiA. .2.r4of the SRP-LRcan be
23 summarized as: -

24L
25 Provide information t t inks th para t rsto bmnitored or Ipected to the aging
26 effects being managed.
27
28 Describe when, where, and how program data are collected (i.e., all aspects of activities to
29 collect data as part of the program).
30
31 Link the method or technique and frequency, if applicable, to plant-specific or industry-wide
32 operating experience.
33
34 Provide the basis for the inspection population and sample size when sampling is used to
35 inspect a group of SCs. The inspection population should be based on such aspects of the
36 SCs as a similarity of materials of construction, fabrication, procurement, design, installation,
37 operating environment, or aging effects.
38
39 The applicant stated in PNPS AMP B.1.24 for the "Detection of Aging Effects" program element
40 that preventive maintenance activities and periodic surveillances provide for periodic component
41 inspections and testing to detect aging effects. Inspection intervals are established such that
42 they provide tinely detection of degradation. Inspection intervals are dependent on component
43 material and environment and take into consideration industry and plant-specific operating
44 experience and manufacturers' recommendations. Each inspection or test occurs at least once
45 every 10 years.
46
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1 The extent and schedule of inspections and testing. assure detection of component degradation
2 prior to loss of intended functions. Established techniques such as visual inspections are used.
3
4 The project team determined that this programelement satisfies the criteria defined in
5 Appendix A.1.2.3.4 of the SRP-LR. Preventive maintenance activities and periodic surveilances
6 provide for periodic component inspections and testing to detect aging effects. Inspection
7 intervals are established such that they provide timely detection of degradation. Inspection
8 intervals are dependent on component material and environment and take into consideration
9 industry and plant-specific operating experience and manufacturer recommendations. Each

10 inspection or test occurs at least once every 10 years and, in most cases, every 5 years. The
11 project team reviewed the operating experience and concluded that there was no significant
12 deterioration observed which justifies the inspection intervals found in Aging Management
13 Program Evaluation Report, LRPD-02, Revision 1, Attachment 3, "Periodic Surveillance and
14 Preventative Maintenance Activities.* This table provides the procedure and/or PM activity that
15 specifies the parameters to be inspected, the inspection interval, and the acceptance criterion
16 of degradation (such as loss of material, cracking, and fouling) for each component covered by
17 the PNPS Periodic Surveillance and Preventive Maintenance Program. Detection of aging
18 effects is sufficient to preclude loss of structure and component intended function.
19
20 The project team noted in Aging Management Program Evaluation Report LRPD-02, Revision 1,
21 Attachment 3, "Periodic Surveillance d. rJ reventative M intenanreActities," that
22 enhancements to existing prcure c develop entof wprbcedyre. will be necessary to

24~ ~ ~ ~ ~ ~~p enanemn totePrhSAel e pd~~t aintena ted Program nteLA23 implement the inspectio of this pr~ranjhe fo e,th.alicant ommitted to an
24 enhancement to the Per* Tic Su re llarce nd ie•Te ntat' Mainten nce Program in the LRA.

2s~~~ I L.: _ ;' •L. i

26 Prior to the period of extended operation, program activity implementing documents will be
27 enhanced as necessary to assure that the effects of aging will be managed such that apprlcable
28 components will continue to performtheir Intended functions consistent with the current
29 licensing basis for the period of extended operation.
30
31 The project team noted that the details for the enhancements to existing procedures or
32 development of new procedures are contained in Aging Management Program Evaluation
33 Report, LRPD-02, Revision 1, Attachment 3, "Periodic Surveillance and Preventative
34 Maintenance Activities."
35
36 The PNPS Periodic Surveillance and Preventive Maintenance Programdescribes when, where,
37 and how program data are collected and provides justification that technique and frequency are
38 adequate to detect aging effects before loss of SC intended function. However, the project team
39 noticed that there were no code or standards cited in the program. As a result, the project team
40 asked the appricant to provide any codes and standards used for detection of aging effects. In
41 its response, the applicant stated that many of the maintenance activities include visual or other
42 non-destructive examinations of structures, systems, and components. These examinations
43 are performed in accordance with approved procedures that are consistent with ASME Section
44 Xl and 10 CFR50 Appendix B. The project team determined that the applicant's response to
45 this request was acceptable because appropriate codes are identified in accordance with the
46 SRP-LR.
47
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1 This element of the PNPS Periodic Surveillance and Preventive Maintenance Programis
2 consistent with SRP-LR. On this basis, the project team found that the applicant's description of
3 the "Detection of Aging Effects" is acceptable.
4
5 3.0.3.3.5.1.5 Monitoring and Trending
6 The "Monitoring and Trending" program element in Appendix A1.2.3.5 of the SRP-LR can be
7 summarized as:
8
9 Monitoring and trending activities should be described, and they should provide predictability

10 of the extent of degradation and thus effect timely corrective or mitigative actions.
11
12 This program element describes how the data collected are evaluated and may also include
13 trending for a forward look. The parameter or indicator trended should be described.
14
15 The applicant stated in PNPS AMP B.1.24, for the "Monitoring and Trending" program element,
16 that preventive maintenance and surveillance testing activities provide for monitoring and
17 trending of aging degradation. Inspection and testing intervals are established such that they
18 provide for timely detection of component degradation. Inspection and testing intervals are
19 dependent on component material and environment and take into consideration industry and
20 plant-specific operating experience and manufacturers' recommendations.
21
22 The project team determi d fo "Isua.l spe •p, thF ra jlement satisfies the criteria

23 defined in Appendixk Al• .5of e R tIhPfNPS P~riodic Surveillance and
24 Preventive Maintenance f'ogr $!sttes tha `-ib es for morjftoring and trending, the
25 project team determined tatthe LRK was Aot.etailed e ugh to ma an assessment of this
26 element of the program. As a result, the project team requested the applicant to provide
27 trerding methods used in this program. In its response, the applicant stated that inspection and
28 testing intervals are established such that they provide for timely detection of structures,
29 systems, and components degradation. Inspection and testing intervals are dependent on the
30 material and environment and take into consideration industry and plant-specific operating
31 experience and manufacturers' recommendations. Trending of degraded components occurs
32 within the Corrective Action Program. The project team determined that the applicant's
33 response to this request was acceptable because this approach of establishing degradation
34 trends was adequate to detect aging effects in structure, systems, or components before loss of
35 intended function.
36
37 On this basis, the project team found that the applicant's description of the "Monitoring and
38 Trending" is acceptable.
39
40 3.0.3.3.5.1.6 Aceptance Criteria
41
42 The "Acceptance Criteria" program element in Appendix A.1.2.3.6 of the SRP-LR can be
43 summarized as:
44
45 The acceptance criteria of the program and its basis should be described. The acceptance
46 criteria, against which the need for corrective actions will be evaluated, should ensure that
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the SC intended function(s) are maintained under all CLB design conditions during the period
of extended operation.

The program should include a methodology for analyzing the results against applicable
acceptance criteria.

Qualitative inspections should be performed to same predetermined criteria as quantitative
kIspections by personnel in accordance with ASME Code and through approved site-specific
programs.

The appFicant stated in PNPS AMP B.1.24, for the "Acceptance Criteria" program element, that
the Periodic Surveillance and Preventive Maintenance Programacceptance criteria are defined
in specific inspection and testing procedures. The procedures confirm component integrity by
verifying the absence of aging effects or by comparing applicable parameters to limits based on
applicable intended functions established by plant design basis.

The project team determined this programelement to determine whether or not it satisfies the
criteria defined in Appendix A. 1.2.3.6 of the SRP-LR. The project team determined that the
PNPS Periodic Surveillance and Preventive Maintenance Program acceptance criteria are
defined in specific inspection and testing procedures. This element of the PNPS Periodic
Surveillance and Prevent Mainter ince.prograrpis con istentNfth thisJtem of the SRP-LR.
On this basis, the project dteamiffou thafbf appuwnt's e•s.ripti0ri f the "Acceptance Criteria"
is acceptable.-

3.0.3.3.5.1.7 Q rmd Antio'aI

The adequacy of the applicants 10 CFR 50, Appendix B Program associated with this program
element is reviewed by the NRR DE staff and addressed in Section 3 of the SER related to the
PNPS LRA

The project team reviewed other aspects of this program element to determine whether or not it
satisfies the criteria defined in Appendix A.1.2.3.7of the SRP-LR. The PNPS Corrective Action
Program, quality assurance procedures, site review and approval process, and administrative
controls are implemented in accordance with requirementsof 10 CFR50, Appendix B. On this
basis, the project team found that the apprlcants description of the 'Corrective Actions" is
acceptable.

3.0.3.3.5.1.8 Confirma~tion Process

The adequacy of the applicants 10 CFR 50, Appendix B Program associated with this program
element is reviewed by the NRR DE staff and addressed in Section 3 of the SER related to the
PNPS LRA
The project team reviewed other aspects of this program element to determine whether or not it
satisfies the criteria defined in Appendix A.1.2.3.8of the SRP-LR. On this basis, the project
team found that the applicants description of the "Confirmation Process" is acceptable.

3.0.3.3.5.1.9 Administrative Controts
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1 The adequacy of the applicant's 10 CFR 50, Appendix B Program associated with this program
2 element is reviewed by the NRR DE staff and addressed in Section 3 of the SER related to the
3 PNPSLRA.
4
5 The project team reviewed other aspects of this program element to determine whether or not it
6 satisfies the criteria defined in Appendix A.1.2.3.9 of the SRP-LR. On this basis, the project
7 team found that the applicants description of the MAdministrative Controls" is acceptable.
8
9 3.0.3.3.5.1.10 Oprating Experience

10
11 The "Operating Experience" program element criteria in Appendix A1.2.3.10 of the SRP-LR can
12 be summarized as:
13
14 Operating experience should provide objective evidence to support the conclusion that the
15 effects of aging wiN be managed adequately so that the structure and component intended
16 function(s) will be maintained during the period of extended operation.
17
18 An applicant may have to commit to providing operating experience in the future for new
19 programs to confirm their effectiveness.
20
21 The applicant stated, in tle PS IPfT the ' eratin Expeci2ncrcprogram element, that
22 inspection of the reactor u•idin care 00 onof th ffflng plafdrm in March 2003 found
23 no significant corrosion o wear nce• f sig • i nt rrosion ar wear provides evidence
24 that the program is effect for a ging A.f fter: for the recor building crane, rails,
25 and girders and refueling latform tbn secompnehts. L
26
27 Visual inspection of the main stack and guy wires in June 2004 revealed no significant corrosion
28 of steel structures and components. Similarly, inspection of the concrete anchor blocks
29 revealed no cracking, spalling, or other loss of material. Absence of steel corrosion and
30 concrete cracking, spalling, and loss of material provides evidence that the program is effective
31 for managing aging effects for components of the main stack.
32
33 In 1999, visual inspection of the drywell spray header revealed no significant corrosion. Absence
34 of significant corrosion provides evidence that the program is effective for managing loss of
35 material for the drywell spray header.
36
37 In 1999, the below-water regions of all 16 torus bays as well as the drywell to torus vent areas
38 with water accumulation were inspected. The condition of other submerged structures and
39 components was also reported. Results revealed no significant corrosion on submerged
40 structures and components within the torus. Absence of significant corrosion provides evidence
41 that the programis effective for managing loss of material for carbon steel SRV tailpipes in the
42 waterline region of the torus.
43
44 During visual inspection of standby gas treatment system exhaust fans in 2000 and 2001, the
45 expansion joints which connect the fans to ductwork were disconnected from the fans to
46 facilitate fan inspection. Inspection of the expansion joints after this evolution revealed no
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1 cracking. Absence of cracking provides evidence that the program is effective for managing
2 cracking and change in material properties for the expansion joints.
3
4 No significant corrosion or wearwas found on the reactor recirculation system MG sets area
5 cooling coils during an inspection in 2000. Absence of significant corrosion or wearprovides
6 evidence that the program is effective for managing loss of material for RBCCWcopper alloy
7 cooling coils.
8
9 During a 2002 run of the A EDG, soot buildup was noticed on the turbo charger. Although no

10 obvious leakage was noted, soot buildup may indicate existence of a small exhaust leak.
11 Thermogr~phy was performed during the next diesel run to determine if and where leakage was
12 occurring, but no leakage was found. Identification of possible degradation and corrective action
13 prior to loss of intended function provide evidence that the program is effective for managing loss
14 of material for EDG exhaust components.
15
16 Inspections of EDG air intake and jacket water radiator components in 1999 and 2004 revealed
17 no significant corrosion, wear, or fouling. Also, no significant corrosion was found on air start
18 components or exhaust components during the inspections. Absence of aging effects provides
19 evidence that the program is effective for managing aging effects for EDG components.
20
21 The project team revieweol the oper ting experien9 provided injl#e. PNPS LRA and interviewed
22 the applicant's technical staff to n I m th t'the t- ificd6erk• ng-experience did not
23 reveal any degradation n t bou e 4y iry rieo Afe, add' i n, the project team
24 reviewed PNPS operatin exper as d lun in t.le PNPS rating Experience
25 Review Report for the PelodicAu• ilaancearf Prevnti e Mainte ce Program and did not
26 find any evidence of PNPS component degradation or failures that are outside the envelope of
27 industry experience.
28
29 On the basis of its review of the above industry and plant-specific operating experience and
30 discussions with the applicant's technical staff, the project team concluded that the applicant's
31 Periodic Surveillance and Preventive Maintenance Programwill adequately manage the aging
32 effects that are identified in the PNPS LRAfor which this AMP is credited.
33
34 3.0.3.3.5.2 UFSARSuppleme
35
36 The applicant provided its UFSAR Supplements for the Periodic Surveillance and Preventive
37 Maintenance Program in the PNPS LRA, Appendix A, Section A.2.1.26, which states that the
38 Periodic Surveillance and Preventive Maintenance Program indudes periodic inspections and
39 tests that manage aging effects not managed by other aging management programs. The
40 preventive maintenance and surveillance testing activities are generaly implemented through
41 repetitive tasks or routine monitoring of plant operations.
42
43 Temperatures are monitored during periodic emergency diesel generator (EDG), station
44 blackout diesel, and security diesel surveillance tests to verify that associated heat exchangers
45 are capable of removing the required amount of heat, thereby managing fouling of the heat
46 exchanger tubes.
47
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1 Periodic inspections using visual or other non-destructive examination techniques verify that the
2 following components are capable of performing their intended function.
3
4 Reactor building crane, rails, and girders.
5 Refueling platform carbon steel components.
6 Main stack components.
7 Standby liquid control system discharge accumulators.
8 Carbon steel piping in the waterline region of the torus.
9 HPCI gland seal condenser blower and suction piping.

10 RCIC steam supply and exhaust piping downstream of the strainers and steam traps.
11 Standby gas treatment system expansion joints, demister drain vales, and demister
12 drain piping.
13 Drain tines from each reactor building auxiliary bay passing into the water trough in the
14 torus.
15 Clean-up recirculation pump P-204B stuffing box cooler.
16 RBCCW copper alloy cooling coils.
17 EDG, station blackout diesel, and security diesel intake air, air start, and exhaust
18 components.
19 EDG, station blackout diesel, and security diesel jacket water radiators.
20 Security diesel oil cooler and aftercooler.
21 Area coolers VAC-21OA/B, VG C-202A/B, d VA7-204NCID..
22 VSF-1O3AIB,VA-20 CB,%AC-2AW ,anc EDG engi driven fan duct flexible
23 connections. 2A(Bf r
24 Condensate stor ge tan25Circulating water,ptable & it Iv erraioatrive.waste sanitary soiled waste &
26 vent, plumbing and drains, and screen wash system components.
27 Flex/expansion joints in the circulating water, HVAC/chilled water, and radioactive waste
28 systems.
29
30 During the audit and review, the project team noted that the applicant's description of the B.1.24
31 programin UFSAR Supplement in LRA, AppendixA, did not include, as a commitment, the
32 enhancement described in LRA, Appendix B.1.24. The project team asked the apprlcant to
33 include a description of the enhancement to PNPS' B.1.24 program in the UFSARSupplement in
34 LRA, Appendix A as recommendedby NUREG-1800,section 3.X.2.4. In response to this
35 request the applicant stated that programdescription in Appendix A will be revised to identify the
36 commitment number associated with the enhancement for that program as described in LRA
37 Appendix B. The programdescription in Appendix A will be amended to include the following
38 statement:
39
40 License renewalcommitment number X specifies an enhancement to this program.
41
42 This will require an amendmentto the license renewal application. (Open item).
43
44 When PNPS officially issues the commitment list and the revised write-up, the appropriate
45 commitment number should be inserted above.
46
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1 The project team reviewed the UFSAR Supplement, found that it was consistent with the GALL
2 Report, and determined that it provides an adequate summary description of the programas
3 identified in the SRP-LR UFSAR Supplement table and as required by 10 CFR 54.21 (d).
4
5 3.0.3.3.5.3 Concion
6
7 On the basis of its audit and review of the applicant's program, the project team found that the
8 applicant has demonstrated that the effects of aging will be adequately managed so that the
9 intended functions will be maintained during the period of extended operation, as required by

10 10 CFR 54.21 (a)(3).
11
12 On the basis of its review of the UFSAR Supplement for this program, the project team also
13 found that it provides an adequate summary description of the program,as required by
14 10 CFR 54.21(d).
15
16 3.0.3.3.6 WATFRCHFMISTRYCONTROL- ALIXILIARYSYSTFMSPROGRAM (PNPSAMP
17 B.1.32.1)
18
19 In the PNPS LRA, Appendix B, Section B.1.32.1,the applicant described PNPS AMP B.1.32.1,
20 "Water Chemistry Control-Auxiliary Systems Program."
21 -
22 The applicant stated that APS -1 F 1B.1 is existi g pnant- 1sicprogram. The
23 purpose of the Water C istry •ltro-Auxili )yste Irogra Ls to manage loss of
24 material for components ''pose• to eatŽ warrPogrmactivitie include sampling and
25 analysis of the stator cool nwater stom on'niz ponent e sure to aggressive
26 environments.
27
28 The project team reviewed, in whole or part, the documents listed in Attachment 5 of this audit
29 and review report for PNPS AMP B.1.32.1 including Aging Management Program Evaluation
30 Repcrt, LRPD-02, Revision 1, Section 4.23.1, "Water Chemistry Control - Auxiliary System
31 Program," and interviewed the applicant's technical staff.
32
33 3.0.3.3.6.1 Review of the PNPS AMP B. 1 3-3 1 Against the Progr•m•Elements
34
35 The project team reviewed PNPS AMP B.1.32.1 against the AMP elements found in the SRP-LR,
36 Appendix A1, Section A 1.2.3 and SRP-LR Table A.1-1. The project team followed the review
37 process as described in the PNPS audit and review plan.
38
39 3.0.3.3.6.1.1 Smpe of Progrem
40
41 The"Scope of Program"program element in Appendix A1.2.3.1 of the SRP-LR requiresthat the
42 program scope include the specific structures and components addressed with this program.
43
44 The applicant stated in PNPS AMP B.1.32.1, for the "Scope of Program"programelement, that
45 programactivities include sampling and analysis of the stator cooling water system to minimize
46 component exposure to aggressive environments.
47
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1 City water is taken from the Town of Plymouth water main and distributed throughout the potable
2 and sanitary water system at town water pressure. City water is monitored and treated by the
3 Town of Plymouth to meet the regulations of the Commonwealthof Massachusetts.
4
5 Since the applicant identified the stator cooling water system components to which this program
6 is applied, the project team determined that the specific components for which the program
7 manages aging effects are identified by the applicant, which satisfies the criterion as defined in
8 Appendix A.1.2.3.1 of the SRP-LR. On this basis, the project team found that the applicant's
9 proposed programscope is acceptable.

10
11 3.0.3.3.6.1.2 Preventive Actions
12
13 The Preventive Actions" programelement in Appendix A.1.2.3.2 of the SRP-LR are that (1) the
14 activities for prevention and mitigation programs should be described, and (2) for condition or
15 performance monitoring programs that do not rely on preventive actions, and thus, preventive
16 actions need not be provided.
17
18 The applicant stated in PNPS AMP B.1.32.1, for the "Preventive Actions" programelement, that
19 the program includes monitoring and control of stator cooling water to minimize exposure to
20 aggressive environments.
2122 City water used in the potblead nitryateryStem r ohitoieland treated by the town Of

23 Plymouth to meet the regblationdof •e morýv4wlth ci Massachiketts.254.+ th : •Pre• e i •' '.J!.2=.• e te

25 The project team determiLthtt !"Pre e Act program ment satisfies the criteria
26 defined in Appendix A.1.2.3.2of the SRP-LR. Because the applicant has identified the
27 preventive action performed by the town of Plymouth to monitor the cooling water, on this basis
28 the project team found that the applicant's description of "Preventive Actions" is acceptable.
29
30 3.0.3.3.6.1.3 ParametarsMnnitoredIna/l tard
31
32 The Parameters Monitored/Inspected" program element in Appendix A1.2.3.3 of the SRP-LR
33 can be summarized as:
34
35 The parameters to be monitored or inspected should be identified and linked to the
36 degradation of the particular structure and component intended function(s).
37
38 For condition monitoring program, the parameter monitored or inspected should detect the
39 presence and extent of aging effects.
40
41 For performance monitoring program, a link should be established between degradation of
42 the particular structure or component intended function(s) and the parameter being
43 monitored
44
45 For prevention and mitigation programs, the parameter monitored should be the specific
46 parameter being controlled to achieve prevention or mitigation of aging effects.
47
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1 The applicant stated in PNPS AMP B.1.32.1, for the "Parameters Monitored/Inspected" program
2 element, that in accordance with industry recommendations, stator cooling water parameters
3 monitored are conductivity, corrosion products, and dissolved oxygen. City water used in the
4 potable and sanitary water system is monitored and treated by the town of Plymouth to meet the
5 regulations of the Commonwealth of Massachusetts.
6
7 The project team determined that the "ParametersMonitored/Inspected" programelement
8 satisfies the criteria defined in Appendix A.1.2.3.3 of the SRP-LR. Because the applicant has
9 identified the parameters monitored, on this basis the project team found that the applicant's

10 description of the "Parameters Monitored/Inspected" is acceptable.
11
12 3.0.3.3.6.1.4 Detection of Aging Effects
13
14 The "Detection of Aging Effects" programelement in Appendix A.1 .2.3.4 of the SRP-LR can be
15 summarized as:
16
17 Provide information that links the parameters to be monitored or inspected to the aging
18 effects being managed.
19
20 Describe when, where, and how program data are collected (i.e., all aspects of activities
21 to collect data as paf the pro ram).

* 22
Link the method or t -,niqu ara frfency)pl -,:to

23 ncy4 bppr plarQ-speaifi co
24 industry-wide operati re e
25-r Li
26 Provide the basis for the inspection population and sample size when sampling is used
27 to inspect a group of SCs. The inspection -population should be based on such aspects
28 of the SCs as a similarity of materials of construction, fabrication, procurement,design,
29 installation, operating environment, or aging effects.
30
31 The applicant stated in PNPS AMP B.1.32.1 for the "Detection of Aging Effects" program
32 element that the program manages loss of material for stator cooling water system and potable
33 and sanitary water system components.
34
35 The One-Time Inspection Program describes inspections planned to verify the effectiveness of
36 water chemistry control programs to ensure that significant degradation is not occurring and
37 component intended function is maintained during the period of extended operation.
38
39 The project team noted that frequency of sampling water chemistry was not identified. The
40 project team asked the applicant to provide the frequencies. In its response, the applicant stated
41 that stator cooling water conductivity is monitored continuously using three conductivity
42 elements with remote readouts and alarms. Dissolved oxygen is measured using a portable
43 oxygen meter with a continuous local display. The oxygen meter is read weekly and the value is
44 recorded. If the oxygen meter is out of service, a weekly grab sample is obtained and a
45 chemical analysis is performed. Monthly copper analyses are performedto monitor for
46 corrosion.
47
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1 1. Three installed plant conductivity elements (P&ID M275) are read out remotely and are
2 alarmed for Operations. In addition, one portable conductivity meter is kept in
3 Sample Panel C-3006, and it only has a local readout. Normally, the portable meter
4 satisfies procedure PNPS 7.8.1 grab sample requirement. However, we are considering
5 removng the portable meter from the sample panel and just using the installed
6 conductivity elements. With three conductivity elements, there is more than enough
7 monitoring.
8
9 2. The only oxygen meter is portable and located in Sample Panel C-3006. The meter has

10 a continuous local readout display, but it has no readout or alarms. It is read weekly and
11 the value is recorded. If the oxygen meter is out of service, a weekly grab sample is
12 obtained and a chemical analysis is performed.
13
14 3. PNPS does not performoorrosion products analyses; only copper analyses are
15 performed.
16
17 Since the applicant has identified the frequencies, the project team found the applicant response
18 to be acceptable.
19
20 The project team determined that this programelement satisfies the criteria defined in
21 Appendix A.1.2.3.4 of the RP-LR. ased on thep ve esporns• and considering that one-time
22 inspection will be perfor dfowrif eff ne If this chemit'ry ogroamrthe project team
23 found that the applicant's escriiDtior t t1i'n of is acceptable.

25 3.0.3.3.6.1.5 onitorin and're
26
27 The "Monitoring and Trending" program element in Appendix A.1.2.3.5 of the SRP-LR can be
28 summarized as:
29
30 Monitoring and trending activities should be described, and they should provide predictability
31 of the extent of degradation and thus effect timely corrective or mitigative actions.
32
33 This program element describes how the data collected are evaluated and may also
34 include trending for a forward look. The parameter or indicator trended should be
35 described.
36
37 The applicant stated in PNPS AMP B.1.32.1, for the "Monitoring and Trending'program element,
38 that values from analyses are archived for long-term trending and review.
39
40 The project team reviewed Procedure 7.8.7, Reading and Trending of Chemistry Data, and
41 concluded that appropriate trending is being performed.
42
43 The project team determined that this programelement satisfies the criteria defined in
44 Appendix A. 1.2.3.5 of the SRP-LR. On this basis, the project team found that the applicant's
45 description of the "Monitoring and Trending" is acceptable.
46
47 3.0.3.3.6.1.6 Arcepltanc Critpria
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1 The"Acceptance Criteria" program element in Appendix Al.2.3.6 of the SRP-LR can be
2 summarized as:
3
4 *The acceptance criteria of the program and its basis should be described. The acceptance
5 criteria, against which the need for corrective actions will be evaluated, should ensure that
6 the SC intended function(s) are maintained under all CLB design conditions during the period
7 of extended operation.
8
9 The program should include a methodology for analyzing the results against applicable

10 acceptance criteria.
11
12 Qualitative inspections should be performed to same predetermined criteria as quantitative
13 inspections by personnel in accordance with ASME Code and through approved site-specific
14 programs.
15
16 The applicant stated in PNPS AMP B.1.32.1, for the "Acceptance Criteria" program element, that
17 in accordance with industry recommendations, acceptance criteria for the stator cooling water
18 system are as follows.
19
20 Conductivity < 0.3 S/cm.
21 Dissolved oxygen -2.Oppm e. iPPm.
22 Corrosion prod n. t ablecr aey tiv•y

24 However, the project tea'noth the units br6ru ivty were ikforrect. Also, as stated in
25 3.0.3.3.6.1 A above, PNP s not perforM rrosio plucts analyses. Instead, copper
26 analyses are performed.The project team asked the applicant to clarify the units and the
27 statement on corrosion products. In a letter dated mm-dd-yyyyJMLaaaaaaaaa) the applicant
28 stated that it was an error created by a software conversion error. Element 6 of the LRA Section
29 B.1.32.1 will be amended to correct the units of conductivity to pS/cm and delete the acceptance
30 criteria for corrosion products. Corrosion product (copper) sampling is used to determine the
31 type of copper oxide layer formed. Thus, it is a diagnostic parameterwithout an acceptance
32 criteria. (Open Item).
33
34 The project team reviewed PNPS Procedure No. 7.8.1, Rev. 40, ChemistrySample and Analysis
35 Program Procedure and determined that the response was acceptable.
36
37 The project team determined this programelement to determine whether or not it satisfies the
38 criteria defined in Appendix A1.2.3.6 of the SRP-LR. Since specific values are ldentif'ed, the
39 project team found that the applicant's description of the 'Acceptance Criteria" is acceptable.
40
41 3.0.3.3.6.1.7 CorectieActions
42
43 The adequacy of the apprlcant's 10 CFR 50, Appendix B Program associated with this program
44 element was reviewed by the NRR DE staff and addressed in Section 3 of the SER related to
45 the PNPS LRA.
46
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1 The project team reviewed other aspects of this program element to determine whether or not it
2 satisfies the criteria defined in Appendix A.1.2.3.7of the SRP-LR. On this basis, the project
3 team found that the applicant's description of the "Corrective Actions" is acceptable.
4
5 3.0.3.3.6.1.8 Confirmation Pr"ce
6
7 The adequacy of the applicant's 10 CFR 50, Appendix B Program associated with this program
8 element was reviewed by the NRR DE staff and addressed in Section 3 of the SER related to
9 the PNPS LRA.

10
11 The project team reviewed other aspects of this program element to determine whether or not it
12 satisfies the criteria defined in Appendix A.1.2.3.8 of the SRP-LR. On this basis, the project
13 team found that the applicant's description of the "Confirmation Process" is acceptable.
14
15 3.0.3.3.6.1.9 Administrative Control
16
17 The adequacy of the applicant's 10 CFR 50, Appendix B Program associated with this program
18 element was reviewed by the NRR DE staff and addressed in Section 3 of the SER related to
19 the PNPS LRA.
20
21 The project team reviewe other as ects of this pr ogramelemenr•o determine whether or not it
22 satisfies the criteria defind iK iA per ..•the JRP-LR. Onthis basis, the project

24
23 team found that the applidant's d esc~i "tiorv th• ¶Al1ministative Cor ols" is acceptable.

25 3.0.3.3.6.1.10L
26.
27 The"Operating Experience" program element criteria in Appendix A.1.2.3.10 of the SRP-LR can
28 be summarized as:
29
30 Operating experience should provide objective evidence to support the conclusion that the
31 effects of aging will be managed adequately so that the structure and component intended
32 function(s) will be maintained during the period of extended operation.
33
34 An appricant may have to commit to providing operating experience in the future for new
35 programsto confirm their effectiveness.
36
37 The applicant stated, in the PNPS LRA, for the "Operating Experience" program element, that in
38 spring 2001, a small leak of hydrogen into the stator coolant that caused displacement of oxygen
39 was identified and repaired. Continuous confirmation of stator cooling water quality and timely
40 corrective actions provides evidence that the program is effective in managing loss of material
41 for stator cooling water system components.
42
43 Stator cooling water sample results between October 2001 and January 2002 revealed oxygen
44 concentrations below the acceptance criterion of 2 ppm. Feed and bleed operations were used
45 to introduce atmospheric oxygen into the cooling water to correct the oxygen level. Oxygen
46 levels did not go below 0.76 ppm and copper concentrations remained normal with no adverse
47 trend. Continuous confirmation of stator cooling water quality and timely corrective actions
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1 provides evidence that the programis effective in managing loss of material for stator cooling
2 water system components.
3
4 Stator cooling water sample results for the period 1/1/2004 through 917/2005 revealed only two
5 instances of a parameter outside the acceptance criteria. On 7/1/04, measured dissolved
6 oxygen was 1.84 ppm. The acceptance criterion for dissolved oxygen is > 2.0 ppm and < 8.0
7 ppm. Subsequent readings were within the acceptance criterion and corrective action was not
8 required. On 4/7/05, measured dissolved oxygen was 0.90 ppm. In this instance, it was
9 determined that the oxygen probe had failed. Grab sample analysis resulted in a dissolved

10 oxygen reading within acceptance criteria. Continuous confirmation of stator cooling water
11 quarity provides evidence that the program is effective in managing loss of material for stator
12 cooling water system components.
13
14 QA audits in 2000, 2002, and 2004 revealed no issues or findings that could impact
15 effectiveness of the program.
16
17 The project team reviewed Project Operating Experience Review Report, LRPD-05, Revision 0,
18 Section 4.1.27, Water Chemistry Control - Auxiliary Systems Program. Several instances
19 where the limit levels were exceeded are identified, with appropriate actions taken. The program
20 is effective in managing aging effects. The project team reviewed CR-PNP-2001-090S
21 regarding dissolved oxyg levels i tor oolingwater decreasngbelow acceptable levels.
22 The project team reviewea the• R det rmin that a6prpa6'1e ective action as required
23 by this programwas perf -me d odes crrecteections ewre completed.
24 ~~d ne e
25 The project team reviewe tfhe. oer ng e) n poe in the uNPS LRA and interviewed
26 the applicant's technical staff to confirm that the piant-specific operating experience did not
27 reveal any degradation not bounded by industry experience.
28
29 On the basis of its review of the above industry and plant-specific operating experience and
30 discussions with the applicant's technical staff, the project team concluded that the apprlcant's
31 Water Chemistry Control-. Auxiliary Systems Programwill adequately manage the aging effects
32 that are identified in the PNPS LRA for which this AMP is credited.
33
34 3.0.3.3.6.2 UFSARSupplempri
35
36 The applicant provided its UFSAR Supplements for the Water Chemistry Control- Auxiliary
37 Systems Programin the PNPS LRA. Appendix A, Section A2.1.36, which states that the
38 purpose of the Water Chemistry Control- Auxiliary Systems Program is to manage loss of
39 material for components exposed to treated water.
40
41 Program activities include sampling and analysis of the stator cooling water system to minimize
42 component exposure to aggressive environments.
43
44 The project team reviewed the UFSAR Supplement, found that it was consistent with the GALL
45 Report, and determined that it provides an adequate summary description of the program, as
46 identified in the SRP-LR UFSAR Supplementtable and as required by 10 CFR 54.21 (d).
47
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3.0.3.3.6.3 Conclusion

On the basis of its audit and review of the applicant's programthe project team found that the
applicant has demonstrated that the effects of aging will be adequately managed so that the
intended functions will be maintained during the period of extended operation, as required by
10 CFR 54.21 (a)(3).

On the basis of its review of the UFSAR Supplement for this program, the project team also
found that it provides an adequate summary description of the program, as required by
10 CFR 54.21(d).

RA IF
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1 3.1 Aging Management of Reactor Vessel, Reactor Internals, and Reactor Coolant
2 Systems
3
4 This section of the audit and review report documents the project team's review and evaluation
5 of PN PS aging management review (AMR) results for the aging management of the reactor
6 vessel, internals, and reactor coolant systems component and component groups associated
7 with the following systems: (1) reactor vessel, (2) reactor vessel internals, and (3) reactor
8 coolant pressure boundary.
9

10 3.1.1 Summary of TechnicalInformationln the Application
11
12 In the PNPS LRA Section 3.1, the applicant provided the results of its AMRs for the reactor
13 vessel, internals, and reactor coolant systems components and component groups.
14
15 In PNPS LRATable 3.1.1, "Summaryof Aging Management Programsfor the Reactor Coolant
16 System Evaluated in Chapter IV of NUREG-1 801,"the applicant provided a summary
17 comparison of its AMR line-items with the AMR line-items evaluated in the GALL Report for the
18 reactor vessel, internals, and reactor coolant systems components and component groups.
19 The applicant also identified for each component type in the PNPS LRA Table 3.1.1 those
20 components that are consistent with the GALL Report, those for which the GALL Report
21 recommends further eval ation, those compoi nts t -tare r)ot addressed in the GALL
22 Report together with the asis for t excltsion.

24 In the PNPS LRA Tables .1.2-1thr ugh3 .2- ,the -p nt proi ed a summary of the AMR
25 results for component typassoa ed witl-( react• 1, (2) reactor vessel internals, and
26 (3) reactor coolant pressure boundary. Specifically, the information for each component type
27 included intended function, material, environment,aging effect requiring management, AMPs, the
28 GALL ReportVolume 2 item, cross reference to the PNPS LRATable 3.1.1 (Table 1), and
29 generic and plant-specific notes related to consistency with the GALL Report.
30
31 The appricant's AMRs incorporated applicable operating experience in the determination of aging
32 effect requiring managements (AERMs). These reviews included evaluation of plant-specific
33 and industry operating experience. The plant-specific evaluation included reviews of condition
34 reports and discussions with appropriate site personnel to identify AERMs. The applicant's
35 review of industry operating experience included a review of the GALL Report and operating
36 experience issues identified since the issuance of the GALL Report.
37
38 3.1.2 Project Team Evaluation
39
40 The project team reviewed PNPS LRA Section 3.1 to determine if the applicant provided
41 sufficient information to demonstrate that the effects of aging for the reactor vessel, internals,
42 and reactor coolant systems components that are within the scope of rcense renewal and
43 subject to an AMR will be adequately managed so that the intended function(s) will be
44 maintained consistent with the CLB for the period of extended operation, as required by
45 10 CFR 54.21 (a)(3).
46
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1 The project team reviewed certain identified AMR 5ne-items to confirm the applicant's claim that
2 these AMR One-items were consistent withthe GALL Report. The project team did not repeat its
3 review of the matters described in the GALL Report. However, the project team did verify that
4 the material presented in the PNPS LRAwas applicable and that the applicant had identified the
5 appropriate GALL Report AMR line-items. The project team's audit evaluation is documented in
6 Section 3.1.2.1 of this audit and review report. In addition, the project team's evaluations of the
7 AMPs are documented in Section 3.0.3 of this audit and review report.
8
9 The project team reviewed those selected AMR fine-items for which furtherevaluation is

10 recommended by the GALL Report. The project team confirmed that the applicant's further
11 evaluations were in accordance with the acceptance criteria in SRP-LR. The project team's
12 audit evaluation is documented in Section 3.1.2.2 of this audit and review report.
13
14 The project team also reviewed of the remaining AMR line-items that werenot consistent with or
15 not addressed in the GALL Report based on NRC-approvedprecedents. The audit included
16 evaluating whether at plausible aging effects were identified and whether the aging effects listed
17 were appropriate for the combination of materials and environments specified. The project
18 team's evaluation is documented in Section 3.1.2.3 of this audit and review report.
19
20 Finally, the project team reviewed the AMP summarydescriptions in the UFSAR Supplement to
21 ensure that they provided art.adequ tedescritiorof thee rogracredited with managing or
22 monitoring aging for the r lator 1r, irntrnals, nd re .cb6oTbahtn sems components.

24 Table 3.1-1 below provids a su.nmrof-he p ojet tear's evaluate of components, aging25 effects/aging mechanism aAMFr listecikni LRA =A " ti 3.1 that e addressed in the GALL
26 Report. It also includes the section of the audit and review report in which the project team's
27 evaluation is documented.
28
29 Table3.1-1 Project Team's Evaluation for LRA Section 3.1 - Reactor Vessel, Intemals,
30 and Reactor Coolant Systems Componentsin the GALL Report
31

32
33

34

Item Component Aging Effect, Ang. AMP in GALL AMP hn LRA StaffEvaluation
No. Group Mechanism Report

3.1.1-1 Steel pressure Cumulatve faigue TLAA, evaluated in "LAA
vessel support damage accordance with Sections
skirt and 10CFR 5421(c) 4.3.1.1,
attachment welds 4.3.12.

4.3.1.3. &
4.3.3
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Ie ponent Aging Effect, Aging AM .GAM I AMP In LRA Staff Evaluation

No. Group Mechanism Report

3.1.1-2 Steel;stainless Cumulative fatigue TLAA, evaluated in TLAA
steel; steel with damage accordance with Sections
nickel-alloy or 1OCFR 5421(c) 4.3.1.1,
stainless steel and environmental 4.3.12,
cladding; nickel- effects are to be 4.3.1.3. &
alloy reactor addressed for 4.3.3
vessel Class I
components: components
flanges; nozzles;
penetrations;
sale ends;
thernal sleeves;
vessel shells,
heads and welds

3.1.1-3 Steel; stainless Curnulatlv e fatigue TLAA, evaluated In TLAA
steel; steel with damage accordance with Sections
nidel-alloy or 10 CFR 5421 (c) 43.1.1,
stainless steel and environmental 43.12,
cladding; nickel- effeact are to be 43.1.3. &
alloy rear addre
Coolant presswjr4as
boundary piping " . po,.ispiping •

omrponents, ar fi
piping elements
eposed to
reactor coolant

3.1.1-4 Steel pump and Cu mulativa fatigue T"AA, evaluated in TLAA
valve closure -damage accordance with Sections
bolting 1OCFR 5421(c) 4.3.1.1,

check Code lniits 4.3.12;
for allowable 4.3.1.3. &
cycles (less than 4.3.3
7,000 cycles) of
thermal stress
range

3.1.1-5 Stalnles s steel Cumulat ie fatigue TLAA, evaluated in TLAA
and nickel alloy damage acoordance with Sections
reactor vessel 10 CFR 5421(c) 4.3.1.1,
Internals 4.3.12,
components 4.3.1.3. &

4.3.3

3.1.1-6 PWR only

3.1.1-7 PWR only

3.1.1-8 PWR only
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Item Cmponent Aging Effect, Aging AMP in GALL AMP In LRA Staff Evaluation
NO. Group Mechanism Report

3.1.1-9 PWR only

3.1.1-10 PWR only

3.1.1-11 Steel top head Loss ofmaterial due Water Chemislry Inservice
endosure to general, pitting, and One-Time Inspe cfion

(wlihout dadding) and crevice Inspecli on Program;
top head nozzles corrosion see Secdon
(vent, top head 3.122.2
spray or RCIC, item 1
and spare)
eiposed to
reactor coolant

3.1.1-12 PWR only

3.1.1-13 Steel and Loss of material due Water Cheristry hiservice
stainless steel to general (steel and One-Time Inspe cdon
isolation only), pitting and Inspedi on Program;
condenser crevice corrosion see Secion
component a 3.122.2

reacor coolant , j \" F _______2

3.1.1-14 Stainless steel, L.A. of~ eariaf:du Water l seristry Ilnservice
nickel-all oy, andi Io pit :p 4and crNsc an On-rme Inspe dion

Mel with nickel. corrosion Irspecli on Program;
alloy or stainless see Secion
se I dadding 3.122.2
realo rvessel item 3
langes, nozzles,
penetrations,
safe ends, vessel
shells, heads
and melds

3.1.1-15 Stainless steel; Loss ofmaterial due Water Chernisy Inservice
steel with nickel- tO pitting and crevice and One-Time Insp ection
alloy or stainless corrosion Inspeci on Program;
stee I dadding; see Secion
and nickel-alloy 3.1222
reactor coolant item 3
pressure
boundary
component s
exposed to
reacor coolant

(Item 3.1.1-15)

3.1.1-16 PWR only
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Item Component Aging Effect, Aging AMP in GALL AMP in LRA Staff Evaluation
No. Group Mechanism Report "

3.1.1-17 Steel (with or Loss of fracture 1TAA, evaluated in TLAA
without stainless toughness due to accordance with see Secton
steel dadding) neutron irradiation Appendix G of 3.122.3
reacor vessel embri ttlement 10 CFR 50 and item 1
beltiine shell, RG 1.99. The
nozzles, and applicant may
welds dchose to

demonstrate that
the materials of
the nozzles are not
controlling for the
TLAA evaluations.

3.1.1-18 Steel (with or Loss offrachJre Reactor Vessel Plant
without stainless toughness due to Surveilian ce specific
steel dadding) neutron Irradiation see Secion
reactor vessel embtrlilement 3.12.2.3
beltiine shell, Item 2
nozzles, and
welds; safety
Injection nozzle%.--- r-777 1-7 -7=

3.1.1-19 Stainless steel t: s. ing due hi .lant efr Plant
and nikel alloyl'j st rrosorl Zglng i specif Ic
top head ýrckn 'iandL maLag ment see Secton
enclosure vesseT intergraonu arstress program isto be 3.122.
lange leak corros on cracking evaluated Item 1
detection line because existing

programs may not
be capable of
mitigating or
detecing crack
Initiation and
growth due lo SCC
in the vessel
flange leak
detection line.

3.1.1-20 Stainless steel Cracking due to Inservios Not
Isolation stress corrosion Inspecion (IWB, applicable
condenser craddn g and IWC, and IWD), PN PS does
component a intergranul ar stess Water Chermsty, not have an
exposed to worrosi on craddng and plant-specific isolation
reactor coolant ve rificallon conde nser

program

3.1.1-21 PWR only

3.1.1-22 PWR only

3.1.1-23 PWR only
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Item Component Aging Effect, Aging AMP in GALL AMP in LRA StaffEvaluation
No. Group Mecharnsm Report

3.1.1-24 PWR only

3.1.1-25 Stainless Steel Cracking due IN A plant-spedfic
Jet pump sensing cyclic loading aging
line Management

program isto be
evaluated.

3.1.1-26 Steel and Cracking due to Inservioe
stainless steel cyclic loading inspection (IWB,
Isolation IWC, and IWO)
condenser and plant-specific
component a ve rificaion
exposed to program
reactor coolant

3.1.1-27 PWR only

3.1.1-28 PWR only

3.1.1-29 Stainless steel V',". -Iackdn°duadrflow- 7 nplant

steam dryrs inac vib~ra pla ntgoil

ewposed ho M rng nMOM ' Freactor coolant p+1. .ishI be

3.1.1-30 PWR only

3.1.1-31 PWR only

3.1.1-32 PWR only

3.1.1-33 PWR only

3.1.1-34 PWRonly

3.1.1-35 PWR only

3.1.1-36 PWR only

3.1.1-37 PWR only

3.1.1-38 Steel (with or Cracking dueto BWR CR Dive
without stainless cyclic loading Return Une Nozzle
steel cladding)
contol rod drive
relum line
nozzles eposed

ho reactor coolant
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'Itam Copoen Aging Effect IAging AM~P In GALL J AZ;bTLRA Staff EvaluationSNo. :=Group Mechanism :::: :Report Ea

3.1.1-39 Steel (with or Cracking due to BWR Feedwater
without stainless cydic loading Nozzle
steel dadding)
leedwater
nozzles exposed
to reactor coolant

3.1.1-40 Stainles ssteel Cracking dueto BWR Penetrations
and nickel alloy stress corrosion and Water
penetration s for craddn g, Chemistry
control rod drive Intergranular stress
stub tubes corrosion a-addng,
Instrurnenta lion, cyclic loading
jet purrp
instrument,
standby liquid
control, lux
monitor, and
drain line
exposed to
reactor coolant • =., ::•... • ••.: ••/:-F

3.1.1-41 Stainless steel qi Cr~nd'dueb,, " eR
and nickel alloy strdss rnosi Cxrosin .
piping, piping 7.. oddn and Cr dr and
components and Wntergra ul ar stress wair lmrristry
piping elements orrosl on 'acad'ng
greater than or .
equal to 4 NPS;
nozzle safe ends
and associated
welds

3.1.1-42 Stainless steel Craddng due to BWR Vessel ID
and nickel alloy stress corrosion Attachment Welds
vessel shell crackdn g and and Water
attachment welds intergranul ar stress Chemistry
exposed to corrosi on cracking
reactor coolant

3.1.1-43 Stainless steel Cracking dueto BWR Vessel
fuel supports and stress corrosion Internals and
control rod drive craddn g and Water Chemistry
assenblies Intergranul ar Mess
control rod drive corrosi on craddng
housing exposed
to reactor coolant
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Rem Coponent Aging Effect, AgIntg AMP In GALL API A Staff Evaluation
No. Group Mechanism Re..o.r ........

3.1.1-44 Stainless steel Craddng due to BWR Vessel
and nidcel alloy stress corrosion Internals and
core shroud, core craddn g, Water Chemistry
plate, core plate intergranular stress
bolts, support corrosion craaddng,
strucure, top irradia Ion-assisted
guide, core spray sir ess corrosion
lines, spargers, craddn g
jet pump
assemblies,
control rod drive
housing, nuclear
Instrunen talon
guide tubes

3.1.1-45. Steel piping, Wall tlinning due to Flow-Afelerated
piping flow-aooelerat ed Corrosion
components, and corrosion
piping elements
exposed to
reactor coolant F_:-. it,-- 7, f-:,'-=:-. •% ---m

3.1.1-46 Mckelalloy Cr I due rvl -

shroud andcori s lrrosll I -:lrpeclon-(IWB, i
plate access hoIe .crdddn F IWN aId IWD),
cover intergran Ular stres, andfNa.r
(mechan ical corrosion craddng, Chernistry
covers) irradia ion-assisted

st" ess corrosion
craddn g

3.1.1-47 Stainless steel Loss of materal due Inservico
and nickel-alloy to pittng and crevice Inspect Ion (IWB,
reacter vessel corrosion IWC, and IWD).
Internals and Water
exposed to Chemistry
reactor coolant

3.1.1-48 Steel and Craddng dueto Inservice
stainless steel stress corrosion Inspection (IWM,
Class 1 piping, craddn g, IWC, and IWD).
Itting sand intergranular stress Water chemistry,
branch corrosion craddng and One-Time
onnecdons (for stainless steel Inspecdi on of
< NPS 4 exposed only), and therrnal ASME Code
to reacor coolant and mechanical Class 1 Small-

loading bore Piping
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Item Component Aging Effect, Aging AMP In GALL AMP In ISA Staff Evaluation
No Group Mechanism Report ...... ..

3.1.1-49 Nickel alloy core Cracking due to Inservice
shroud and core stress corrosion Inspec lion (IWB,
plate access hole crackin g, IWC, and IWD),
cover (welded Intergranular stress Water Chemistry,
covers) corrosion cracking, and, for BWRs

irradla lion-assisted with a crevice in
stress corrosion te access hole
craddn g covers,

augrne nted
Inspecion using
UT or other
dermonstr ated
acceptable
Inspecion of lhe
access hole cover
welds

3.1.1-50 High-strength low Cracking duet0 React or Head
alloy steel lop stress corrosion Closure Studs
head closure craddn g and
studs and nuts ,ntergrapular'ess
eqposed toair I Wnsdicrad~wit reacor... /+

3.1.1-51 Cast ausbenitic En loss oA'acture Li' ThmernuAging
stainless steel jet tough ness due1t and Neutron
pump assenmly Ihermal aging and Irradiat on
casdngs ;oriiced neutron Irradiation Embritliement of
fuel support embrildlement CASS

3.1.1-52 Steel and Cracking duetlo Bolting Integrity
stainless steel stress corrosion
reaclor coolant craddn g, loss of
pressure rnaterial duet1wear,
boundary (RCPB) loss of preload due
pump and valve to thermal effects,
closure bolting, gasket creep, and
manway and self-loosenin g
holding boiling,
lange bolting,
and dosure
boiling In high-
pressure and
high-tenpera lure
systerns
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Rem Component Aging Effect, Aing AMP In GALL AMP hn LRA Staff Evaluation
No. Group Mechanism 'Report ..

3.1.1-53 SteeI piping, Loss ofmaterial due Closed-Cycde
piping tD general, pitting, Cooling Waler
components, and and crevice System
piping elements corrosion
exposed to
dosed cyde
cooling water

3.1.1-54 Copper alloy Loss of material due Closed-Cycle
piping, piping tD piting, crevice, Cooling Water
components and and galvanic System
piping elements corrosio n
ewposed lo
dosed cycle
cooling water

3.1.1-55 Cast austenitic Loss of fracture Inservice
staini ess steel tIughness due lo inspecion (IWB,
Class 1 pump thermal aging IWC, and IWND).
casings, and errbrlllleme nt Thermal aging
valve bodies ano- .. s. 5tJeptibi"ty -

bonnets eposed . creeni~ug is not
ID reacto coooiak e

(> 421) l ns~ec n(>482=F) : .... d n

sufficient for

.managing these
aging effects.

ASME Code
Case N-481 also
provides an
alternative for
pump casings.

3.1.1-56 Copper alloy Loss of material due Selective Leaching
> 15% Zn piping, lo selective Leaching of Materials
piping
components, and
piping elements
exposed to
dosed cyde
cooling water
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Item Component I Aging EffectAging AMP AMP in LRA Staff Evaluation'NO. Group : : echanism ... ....

3.1.1-57 Cast austenitic Loss of fracdure Thermal Aging
stain less steel toughness due to Errbrttleme ntof
Class I piping, thermnal aging CASS
piping enbritilerne nt
component. and
piping elements
and control rod
drive pressure
housings
exposed to
reactor coolant
>250'C
(>402F)_

3.1.1-58 PWR only

3.1.1-59 PWR only

3.1.1-60 PWR only

3.1.1-41 PWR only

3.11-642 PWR only

3.11 -63 PWRonly

3.1.1 PWRonly

3.1.1-57 PWR only

3.1.1-64 PWR only

3.1.17-6 PWR only

3.1.1-67 PWR only

3.1.1-49 PWR only

3.1.1-70 PWR only

3.1.1-71 PWR only

3.1.1-72 PWR only

3.1.1-73 PWR only

3.1.1-73 PWR only

3.1.1-75 PWR only

3.1.1-76 PWR only

13.1.1-77 1PWR only
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.. .. . I Aging Effectgng A I G StaffEvaluation J
:NO.: Group :Mechanism : Report

3.1.1-78 PWR only

3.1.1-79 PWR only

3.1.1-80 PWR only

3.1.1-81 PWR only

3.1.1-82 PWR only

3.1.1-83 PWR only

3.1.1-84 PWR only

3.1.1-85 Nickel alloy None None
piping, piping
components and
piping elements
exposed lo air -
Indoor
unoontol led
(extrnal).

3.1.1-86 Stainless sleelj *N hoe
piping , piping -

"

compfonents , arid' ! ::

piping elermentsf -x,

exposed tI air -
Indoor
unrxxnroI led
(Exemal); air with
borated mater
leakage;
oxncrete; gas

3.1.1-87 Steel piping, None None
piping
cmponents, and
piping elements
In concrele I

3.1.2.1 AMR Results that Are Conslstentw ith the GALL Report

Summarv of Informationin the Annlirction

For aging management evaluations that the applicant states are consistent with the GALL
Report, the project team conducted its audit and review to determine if the applicant's reference
to the GALL Reportin the PNPS LRAis acceptable.
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1 In PNPS LRA Section 3.1.2.1, the applicant identified the materials, environments, and aging
2 effects requiring management. The applicant identified the following programs that manage the
3 aging effects related to the reactor vessel, reactor vessel internals, and reactor coolant pressure
4 boundary components:
5
6 BWR CRD Return Line Nozzle Program(B.1.3)
7 BWR Feedwater Nozzle Program (B.1.4)
8 BWR Penetrations Program (B.1.5)
9 BWR Stress Corrosion Cracking Program(B.1.6)

10 BWR Vessel ID Attachment Welds Program(B.1.7)
11 BWR Vessel Internals Program(B.1.8)
12 Flow-Accelerated Corrosion Program (B. 1.14)
13 Inservice Inspection Program(B.1.16.2)
14 One-Time Inspection Program(B.1.23)
15 Reactor Head Closure Studs Program (B.1.25)
16 Reactor Vessel Surveillance Program (B.1.26)
17 System Walkdown Program(B.1.30)
18 Thermal Aging and Neutron Irradiation Embrittlement of Cast Austenitic Stainless Steel
19 (CASS) Program (B.1.31)
20 Water Chemistry Control- BWR Program(B.1.32.2)
21 Water Chemistry ontrol0- C osedCooling Water ,pqograr(B..32.3)
22 > 0
23 Project Team Evaluation
24 _77
25 In PNPS's LRA Tables 3. 2-4irou h13.1 3the _ap t provides a summaryof AMRs for
26 the reactor vessel, reactor vessel internals, and reactor coolant pressure boundary components
27 and identifies which AMRs it considers to be consistent with the GALL Report.
28
29 For component groups evduated in the GALL Report for which the applicant claims consistency
30 with the GALL Report, and for which the GALL Report does not recommend further evaluation,
31 the staff performed an audit and review to determine whether the plant-specific components
32 contained in these GALL Report component groups were bounded by the GALL Report
33 evaluation.
34
35 The applicant provides a note for each AMR line item in Tables 3.1.2-1 through 3.1.2-3. The
36 notes describe how the information in the tables aligns with the information in the GALL Report.
37 The staff audited those AMRs with Notes A through E, which indicated the AMR is consistent
38 with the GALL Report.
39
40 Note A indicates that the AMR line item is consistent with the GALL Reportfor component,
41 material, environment, aging effect and aging management program. In addition, the AMP is
42 consistent with the AMP identified in the GALL Report. The staff audited these One items to verify
43 consistency with the GALL Report and the validity of the AMR for the site-specific conditions.
44
45 Note B indicates that the AMR line item is consistent with the GALL Reportfor component,
46 material, environment, and aging management program. In addition, the AMP takes some
47 exceptions to the AMP identified in the GALL Report. The staff audited these line items to verify
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1 consistency with the GALL Report. The staff verified that the identified exceptions to the GALL
2 AMPs had been reviewed and accepted by the staff. The staff also determined whetherthe AMP
3 identified by the applicant was consistent with the AMP identified in the GALL Report and
4 whether the AMR was valid for the site-specific conditions.
5
6 Note C indicates that the component for the AMR line item is different from, but consistent with
7 the GALL Report for material, environment, and aging management program. In addition, the
8 AMP is consistent with the AMP identified by the GALL Report. This note indicates that the
9 applicant was unable to find a listing of some system components in the GALL Report. However,

10 the applicant identified a different component in the GALL Report that had the same material,
11 environment, aging effect, and AMP as the component that was under review. The staff audited
12 these line items to verify consistency with the GALL Report. The staff also determined that the
13 AMR line item of the different component was applicable to the component under review and
14 whether the AMR was valid for the site-specific conditions.
15
16 Note E indicates that theAMR line item is consistent with the GALL Reportfor material,
17 environment, and aging management program, but a different AMP is credited. The staff audited
18 these line items to verify consistency with the GALL Report. The staff also determined whether
19 the identified AMP would manage the aging effect consistent with the AMP identified by the GALL
20 Report and whether the AM R was valid for the site-specific conditions.
21
22 The staff conducted an a~di and reviw o-fe informationprovidein the LRA, as documented
23 in its PNPS audit and revilw rep&t. YTe st[ f didrorepektt review of the matters described
24 in the GALL Report. HowSerthest•t•f did er'fiijTihe taterialpredented in the LRAwas
25 applicable and that the al3plilantkha& dentiiedthe aroprriate GALLteport AMRs. The staff's
26 evaluation is discussed below.
27
28 For aging management evaluations that the applicant stated are consistent with the GALL
29 Report and for which further evaluation is not recommended, the staff conducted its audit of the
30 LRA to determine if the applicant's reference to the GALL Report is acceptable.
31
32 Thestaff reviewed the PNPS LRAto confirm that the applicant: (1) provided a brief description of
33 the system, components, materials, and environment, (2) stated that the applicable aging effects
34 had been reviewed and are evaluated in the GALL Report, and (3) identifies those aging effects
35 for the reactor vessel, reactor vessel internals, and reactor coolant pressure boundary
36 components subject to an AMR.
37
38 "-sd aa•e r -- tfm-steIn§trWftf The§A ~L C eprjý6t t> Erac 'Tabe pr fo-rJ whc
39 ;rd byt5jFt2 pthp rbect team tfi4Qntjkqfrepqlý o

41~ ~ leg~tbg r~tj~~a atdle Ppign~ ~s rwy
42 _Ien~ f_6iý fuijtl reviso-nao/or date of1q7a4
43 aeee'?bai o c(eptingj tIF _ýdifT6e-i-c-677ad,0,dtnalr nfa~r~i~tpný &retested-froiiiWq
44 Npipicp~ant td&&itp an4akce ptal rei'wa r idi cizteJ~ theapp •icaQn't Wk(LM~t
45 nNmtntrbt~cpkedLAs ipletiibt. -The dboke-tid ilisriiý _tis to ba btesi by, title, 3a~it
46 -Ei0Ma~,5f t -Use Ternibpe__b$ o &ýfff Ther isqTh
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1 L-5arae -ýýi~

3
4 rpThisri7_nisk W-*tun a8A CQg1drersses Tab 0 GAL f~~fw~poe-1
5 atI- e ltfT 1ifcT-,F.n_ en' 6tý, ted d i erf not ide tii y) e pIi c anrýt in- th eL oR i rei a e " 1- tchni ca a _

7 df-orw CS fe p Notei ý
8 ,,h~iTnýf iaid'tf~r-FhaftW ýWM
9 ?Leois e x(s dimple j.13 4fktfl

10
11
12 Template5 - Aging ManagementReviews Results That Are ConsistentWith theGALL
13 Report - With Identified Difference/Issue
14
15 3.[Y].2.1.S] Title of Agino Effect/Mechanism
16
17 In the discussion section of Table 3.Y.1, Item [NUMBER]of the [PLANTACRONYM LRA, the
18 applicant stated that [provide description of in the LRA]. During the audit and review, the project
19 team noted that [provide description of differences, the applicant's basis.]
20
21 [Identify documents reviewed and basis for acceptability, project team evaluation]

On the basis of its revieXe proje un th ppica priately addressed the

24 aging effect/mechanism, Ks recome, ed y the- GL RFe•o'
25
26
27
28 Conclusion
29
30 The project team evaluated the applicant's claim of consistency with the GALL Report. The
31 project team also reviewed information pertaining to the applicant's consideration of recent
32 operating experience and proposals for managing associated aging effects. On the basis of its
33 review, the project team found that the AMR results, which the applicant claimed to be
34 consistent with the GALL Report, are consistent with the AMRs in the GALL Report.Therefore,
35 the project team found that the applicant has demonstrated that the effects of aging for these
36 components will be adequately managed so that their intended function(s) will be maintained for
37 the period of extended operation, as required by 10 CFR 54.21 (a)(3).
38
39 3.1.2.2 AMR Results For Which Further Evaluation Is Recommended By The GALL
40 Report
41
42 For some line items in the PNPS LRA Tables 3.1.2-1 through 3.1.2-3 that are identified to be
43 consistent with the GALL Report, the applicant cross-referenced specific line items in the LRA
44 Table 3.1.1, for which the GALL Report recommends further evaluation. Where the GALL Report
45 recommends further evaluation, the project team reviewed the applicable further evaluations
46 proided in LRA Sections 3.1.2.2, 3.2.2.2, 3.3.2.2, 3.4.2.2, 3.5.2.2, and 3.6.2.2 against the criteria
47 provided in the SRP-LR Sections 3.1.2.2, 3.2.2.2, 3.3.2.2, 3.4.2.2, 3.5.2.2, and 3.6.2.2
48 respectively. The following provides the staff's assessment of the applicant's further evaluations.
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1 Summary of Information in the Application
2
3 In PNPS's LRA Section 3.1.2.2, the applicant provides further evaluation of aging management
4 as recommended by the GALL Report for the isolation condenser system; nuclear boiler
5 instrumentation system; reactor head cooling system; reactor internals; reactor pressure vessel;
6 and reactor recirculation system components and component groups. The applicant also
7 provided information concerning how it will manage the related aging effects.
8
9 Project Team Evaluation

10
11 For some AMR line-htems assigned to the project team in the PNPS LRA Table 3.1.1, the GALL
12 Report recommends further evaluation. Where further evaluation is recommended, the project
13 team reviewed these evaluations provided in PNPS LRA Section 3.1.2.2 against the criteria
14 provided in the SRP-LR Section 3.1.2.2. The project team's assessments of these evaluations
15 is documented in this section. These assessments are applicable to each Table 2 AMR line-
16 item in Section 3.1 citing the item in Table 1.
17
18 3.1.2.2.1 Cumulative Fatigue Damagn
19
20 In the PNPS LRA Section 3.1.2.2.1, the applicant states that fatigue is a TLAA, as defined in
21 10 CFR 54.3 and TLAAs are evaluated in accordance with 10 C1FR 54.21 (C)(1). The project
22 team's evaluation of this fS.o ad i separtely in ecti 1 o t!flU5 SER related to the
23 PNPSLRA.
24
25 3.1.2.2.2 Loss f Material D tone p Ping A .revice Corrosion
26
27 3.1.2.2.2.1 Loss of Material Due to General Pitting. and Crevice Corrosion [Item 1]
28
29 The project team reviewed PNPS LRA Section 3.1.2.2.2.1 against the criteria in SRP-LR
30 Section 3.1.2.2.2.1.
31
32 SRP-LR Section 3.1.2.2.2.1 stated that the loss of material due to general, pitting, and crevice
33 corrosion could occur in the steel PWR steam generatorshell assembly exposed to secondary
34 feedwater and steam. Loss of material due to general, pitting, and crevice corrosion could also
35 occur for the steel top head enclosure (without cladding) top head nozzles [vent, top head spray
36 or reactor core isolation cooling (RCIC), and spare] exposed to reactor coolant. The GALL
37 Report recommends further evaluation of programs to verify the effectiveness of the chemistry
38 control program. A one-time inspection of select components at susceptible locations is an
39 acceptable method to determine whether an aging effect is not occurring or an aging effect is
40 progressing very slowly such that the component's intended function will be maintained during
41 the period of extended operation.
42
43 In the PNPS LRA Section 3.1.2.2.2.1, the applicant addresses the loss of material due to
44 general, pitting, and crevice corrosion in steel components of the reactor vessel exposed to
45 reactor coolant. The PNPS LRA states that the aging effect is managed by the PNPS Water
46 Chemistry Control- BWR Program. In addition, the PNPS LRAstates that the effectiveness of
47 the Water Chemistry Control - BWR Programwill be confirmed by the One-Time Inspection
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1 Program through an inspection of a representative sample of components crediting this program
2 including areas of stagnant flow. The Inservice Inspection Program supplements the Water
3 Chemistry Control - BWR Program for these components.
4
5 [Identify documents reviewed and basis for acceptability, project team evaluation]
6
7 The project team found that, based on the programs identified above, the applicant has met the
8 criteria of SRP-LR Section 3.1.2.2.2.1 for further evaluation. The project teamfound that the
9 applicant has demonstrated that the effects of aging will be adequately managed so that the

10 intended functions will be maintained during the period of extended operation, as required by
11 10 CFR 54.21 (a)(3).
12
13 3.1.2.2.2.2 Loss of Material Due to General. Pitting, and Crevice Corrosion [Item 2]
14
15 The project team reviewed PNPS LRA Section 3.1.2.2.2.2 against the criteria in SRP-LR
16 Section 3.1.2.2.2.2.
17
18 SRP-LR Section 3.1.2.2.2.2 states that the loss of material due to pitting and crevice corrosion
19 could occur in stainless steel BWR isolation condenser components exposed to reactor coolant.
20 Loss of material due to general, pitting, and crevice corrosion could occur in steel BWR isolation
21 condenser components. The GALL Report recornmendsfu rer evaluation of programs to verify
22 the effectiveness of the chemi-tiy co-ntrc'pgrarA 'oneime inspection of select components
23 at susceptible locations is.n aceptahle me hoToioetertine Whethe an aging effect is not
24 occurring or an aging effet is prgresng'ry , suo that them ensind
25 function will be maintaine during th period~o extend6d operation. p
26
27 In the PNPS LRA Section 3.1.2.2.2.2, the applicantstated that this section of the SRP-LRA
28 pertains to BWR isolation condenser components. PNPS does not have an isolation
29 condenser, however, the loss of material due to general, pitting, and crevice corrosion in other
30 steel components within the reactor coolant pressure boundary exposed to reactor coolant is
31 managed by the Water Chemistry Control- BWR Program. The effectiveness of the Water
32 Chemistry Control - BWR Programwill be confirmed by the One-Time Inspection Program
33 through an inspection of a representative sample of components crediting this program including
34 areas of stagnant flow. For some components, the Inservice Inspection Programsupplements
35 the Water Chemistry Control - BWR Program.
36
37 [Identify documents reviewed and basis for acceptability, project team evaluation]
38
39 The project team found that, based on the programs identified above, the applicant has met the
40 criteria of SRP-LR Section 3.1.2.2.2.2 for further evaluation. The project team found that the
41 applicant has demonstrated that the effects of aging will be adequately managed so that the
42 intended functions will be maintained during the period of extended operation, as required by
43 10 CFR 54.21 (a)(3).
44
45 3.1.2.2.2.3 Loss of Material Due to General Pitting. and Crevice Corrosion [Item 3]
46
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1 The project team reviewed PNPS LRA Section 3.1.2.2.2.3 against the criteria in SRP-LR
2 Section 3.1.2.2.2.2.3.
3
4 SRP-LR Section 3.1.2.2.2.3 states that the loss of material due to pitting and crevice corrosion
5 could occur for stainless steel, nickel alloy, and steel with stainless steel or nickel alloy cladding
6 flanges, nozzles, penetrations, pressure housings, safe ends, and vessel shells, heads and
7 welds exposed to reactor coolant. The GALL Report recommends further evaluation of
8 programs to verify the effectiveness of the chemistry control program. A one-time inspection of
9 select components at susceptible locations is an acceptable method to determine whether an

10 aging effect is not occurring or an aging effect is progressing very slowly such that the
11 component's intended function will be maintained during the period of extended operation.
12
13 In the PN PS LRA Section 3.1.2.2.2.3, the applicant addressed the loss of material due to
14 general, pitting, and crevice corrosion in stainless steel, nickel-alloy and steel with stainless
15 steel cladding components of the reactor vessel, and loss of material in stainless steel (including
16 CASS) components of the reactor coolant pressure boundary exposed to reactor coolant is
17 managed at PNPS by the Water Chemistry Control - BWR Program. The effectiveness of the
18 Water Chemistry Control- BWR Programwill be confirmed by the One-Time Inspection
19 Program through an inspection of a representative sample of components crediting this program
20 including areas of stagnant flow. The One-Time Inspection Program is aiso used to manage
21 loss of materialfor the main steam flow restrictors by means of a component specific
22 inspection. Forsomecornents, tnein be l•ecto orn Vi ssel Internals Program

23 supplements the Water C emist Control ,VW~rPgraM. _
24 C Fms rac ' rjc evauaton25 [Identify documents reviewed . bs fo pta yroject tea evauation]
26
27 The project team found that, based on the programs identified above, the applicant has met the
28 criteria of SRP-LR Section 3.1.2.2.2.3 for further evaluation. The project team found that the
29 applicant has demonstrated that the effects of aging will be adequately managed so that the
30 intended functions will be maintained during the period of extended operation, as required by
31 10 CFR 54.21(a)(3).
32
33 3.1.2.2.2.4 Loss of Material Due to General- Pitting. and Crevice Corrosion [Item 4]
34
35 The project team reviewed PNPS LRASection 3.1.2.2.2.4 against the criteria in SRP-LR
36 Section 3.1.2.2.2.2.4.
37
38 SRP-LR Section 3.1.2.2.2.4 states that the loss of material due to general, pitting, and crevice
39 corrosion could occur in the steel PWR steam generator upper and lower shell and transition
40 cone exposed to secondary feedwater and steam. The existing program relies on control of
41 chemistry to mitigate corrosion and Inservice Inspection (IS) to detect loss of material. The
42 extent and schedule of the existing steam generator inspections are designed to ensure that
43 flaws cannot attain a depth sufficient to threaten the integrity of the welds. However, according to
44 NRC Information Notice (IN)90-04, the program may not be sufficient to detect pitting and
45 crevice corrosion, if general and pitting corrosion of the shell is known to exist. The GALL Report
46 recommends augmented inspection to manage this aging effect. Furthermore, the GALL Report
47 clarifies that this issue is limited to Westinghouse Model 44 and 51 Steam Generators where a

250



James Davis - Draft Audit Report 6-30-O6.pdf .. age25

Pilgrim Nuclear Power Station Audit and Review Report

1 high stress region exists at the shell to transition cone weld. Acceptance criteria are described in
2 Branch Technical Position RLSB-1 (Appendix A.1 of this SRP-LR).
3
4 In the PNPS LRA Section 3.1.2.2.2.4, the applicant identifies that this section is applicable to
5 Westinghouse Model 44 and 51 Steam Generators in PWRs and is not applicable to PNPS.
6
7 The project team found that this section is not applicable to PNPS.
8
9 3.1.2.2.3 Loss of Fracture Toughness Due to Neutron Irradiation Embrittlement

10
11 3.1.2.2.3.1 Loss of Fracture Toughness Due to Neutron Irradiation Embrittlement [Item 1]
12
13 The project team reviewed PNPS LRA Section 3.1.2.2.3.1 against the criteria in SRP-LR
14 Section 3.1.2.2.3.1.
15
16 SRP-LR Section 3.1.2.2.3.1 states that neutron irradiation embrittlement is a TLAA to be
17 evaluated for the period of extended operation for all ferritic materials that have a neutron fluence
18 greater than 1,017 n/cm2 (E >1 MeV) at the end of the license renewal term. Certain aspects of
19 neutron irradiation embrittlement are TLAAs as defined in 10 CFR 54.3. TLAAs are required to
20 be evaluated in accordance with 10 CFR 54.21 (c) (1). This TLAA is addressed separately in
21 Section 4.2, "ReactorVessel Neutror FmbrittlementAnalysis," of this SRP-LR.

23 In the PNPSLRASectio 3.1.2 the apiplc ates hat neutr irradiation embrittlement
24 is a TLAA evaluated for th% periop! oxtened prdtionIn accordanre with 10 CFR 54.21 (c).

25 The evaluation of loss of ffactuie toedhnessýfor the reactor vessel beiMine shell and welds is
26 discussed in Section 4.2.
27
28 [Identify documents reviewed and basis for acceptability, project team evaluation]
29
30 The project team found that, based-on the programs identified above, the applicant has met the
31 criteria of SRP-LR Section 3.1.2.2.3.1 for further evaluation. The project team found that the
32 applicant has demonstrated that the effects of aging will be adequately managed so that the
33 intended functions will be maintained during the period of extended operation, as required by
34 10 CFR 54.21 (a)(3).
35
36 3.1.2.2.3.2 Loss of Fracture Toughness Due to Neutron Irradiation Embrittlement [Item 2]
37
38 The project team reviewed PNPS LRASection 3.1.2.2.3.2 against the criteria in SRP-LR
39 Section 3.1.2.2.3.2.
40
41 SRP-LR Section 3.1.2.2.3.2 states that the loss of fracture toughness due to neutron irradiation
42 embrittlement could occur in BWR and PWR reactor vessel beltline shell, nozzle, and welds
43 exposed to reactor coolant and neutron flux. A reactor vessel materials surveillance program
44 monitors neutron irradiation embrittlement of the reactor vessel. Reactor vessel surveillance
45 program is plant-specific, depending on matters such as the composition of limiting materials,
46 availability of surveillance capsules, and projected fluence levels. In accordance with 10 CFR
47 Part 50, Appendix H, an applicant is required to submit its proposed withdrawal schedule for
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1 approval prior to implementation. Untested capsules placed in storage must be maintained for
2 future insertion. Thus, further staff evaluation is required for license renewal. Specific
3 recommrendations for an acceptable AMP are provided in Chapter Xl, Section M31 of the GALL
4 Report.
5
6 In the PNPS LRA Section 3.1.2.2.3.2, the applicant states that the Reactor Vessel Surveillance
7 Program manages reduction of fracture toughness due to neutron embrittlement of reactor
8 vessel bettline materials. PNPS is a participant in the Boiling Water Reactor Vessel and
9 Internals Project (BWRVIP) IntegratedSurveillance Program(ISP) (see Reactor Vessel

10 Surveillance Program in Appendix B). This program monitors changes in the fracture toughness
11 properties of ferritic materials in the reactor vessel (RV) beltline region.
12
13 [Identify documents reviewed and basis for acceptability, project team evaluation]
14
15 The project team found that, based on the programs identified above, the applicant has met the
16 criteria of SRP-LR Section 3.1.2.2.3.2 for further evaluation. The project team found that the
17 applicant has demonstrated that the effects of aging will be adequately managed so that the
18 intended functions will be maintained during the period of extended operation, as required by
19 10 CFR 54.21(a)(3).
20
21 3.1.2.2.4 Cracking Due to Stress Corrosion Cracking and Intergranular Stress Corrosion
22
23
24 3.1.2.2.4.1 Cracki a Due to Stress o nrrosio Cracking and Interaranular Stress Corrosion
25 Crackinq [Item 1 • W N•i.
26
27 The project team reviewed PNPS LRA Section 3.1.2.2.4.1 against the criteria in SRP-LR
28 Section 3.1.2.2.4.1.
29
30. SRP-LR Section 3.1.2.2.4.1 states that cracking due to SCC and IGSCC could occur in the
31 stainless steel and nickel alloy BWR top. head enclosure vessel flange leak detection lines. The
32 GALL Report recommends that a plant-specific AMP be evaluated because existing programs
33 may not be capable of mitigating or detecting cracking due to SCC and IGSCC. Acceptance
34 criteria are described in Branch Technical Position RLSB-1 (AppendixA.1 of this SRP-LR).
35
36 In the PNPS LRA Section 3.1.2.2.4.1, the applicant states that the Water Chemistry Control-
37 BWR and One-Time Inspection Programswill manage cracking due to SCC and IGSCC in the
38 stainless steel head seal leak detection lines. The One-Time Inspection Programwill include a
39 volumetric examination for the detection of cracking.
40
41 [Identify documents reviewed and basis for acceptability, project team evaluation]
42
43 The project team found that, based on the programs identified above, the applicant has met the
44 criteria of SRP-LR Section 3.1.2.2.4.1 for further evaluation. The project team found that the
45 applicant has demonstrated that the effects of aging will be adequately managed so that the
46 intended functions will be maintained during the period of extended operation, as required by
47 10 CFR 54.21 (a)(3).
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1 3.1.2.2.4.2 Cracking Due to Stress Corrosion Cracking and Intergranular Stress Corrosion
2 Cracking rltem 2
3
4 The project team reviewed PNPS LRA Section 3.1.2.2.4.2 against the criteria in SRP-LR
5 Section 3.1.2.2.4.2.
6
7 SRP-LR Section 3.1.2.2.4.2 states that cracking due to SCC and IGSCC could occur in
8 stainless steel BWR isolation condenser components exposed to reactor coolant. The existing
9 program relies on control of reactorwater chemistry to mitigate SCC and on ASME Section Xl

10 ISI. However, the existing programshould be augmented to detect cracking due to SCC and
11 IGSCC. The GALL Report recommends an augmented program to include temperature and
12 radioactivity monitoring of the shell-side water, and eddy current testing of tubes to ensure that
13 the component's intended function will be maintained during the period of extended operation.
14 Acceptance criteria are described in Branch Technical Position RLSB-1 (Appendix A.1 of this
15 SRP-LRý
16
17 In the PNPS LRA Section 3.1.2.2.4.2, the applicant states that this section pertains to BWRs
18 with isolation condenser components. PNPS does not have an isolation condenser, therefore,
19 this section is not applicable.
20
21 The project team found that this section diops not apply to PNPS P ., -

22
23 3.1.2.2.5 Crak Growth- ue to y to[ainog

24 1 1
25 The project teamreviewe PNP .LRA Sectin -. 1.2.2. gainst thecr eria in SRP-LR
26 Section 3.1.2.2.5.
27
28 SRP-LR Section 3.1.2.2.5 states that crack growth dueto cyclic loading could occur in reactor
29 vessel shell forgings clad with stainless steel using a high-heat-input welding process. Growth of
30 intergranular separations (underclad cracks) in the heat affected zone under austenitic stainless
31 steel cladding is a TLAA to be evaluated for the period of extended operation for all the SA 508-Cl
32 2 forgings where the cladding was deposited with a high heat input welding process. The
33 methodology for evaluating the underclad flaw should be consistent with the current
34 well-established flaw evaluation procedure and criterion in the ASME Section Xl Code. See the
35 SRP-LR, Section 4.7, "Other Plant-Specific Time-Limited Aging Analysis," for generic guidance
36 for meeting the requirements of 10 CFR 54.21(c).
37
38 In the PNPS LRA Section 3.1.2.2.5, the applicant states that this section applies to PWRs and is
39 not applicable to PNPS.
40
41 The project team found that this section is not applicable to PNPS.
42
43 3.1.2.2.6 Loss of Fracture Toughness Due to Neutron Irradiation Embrittlement and Void
44 Swelling
45
46 The project team reviewed PNPS LRA Section 3.1.2.2.6 against the criteria in SRP-LR
47 Section 3.1.2.2.6.
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1 SRP-LR Section 3.1.2.2.6 states that the loss of fracture toughness due to neutron irradiation
2 embrittlement and void swelling could occur in stainless steel and nickel alloy reactor vessel
3 internals components exposed to reactor coolant and neutron flux. The GALL Report
4 recommends no further aging management review if the applicant provides a commitment in the
5 FSAR Supplement to (1) participate in the industry programs for investigating and managing
6 aging effects on reactor internals; (2) evaluate and implement the results of the industry
7 programs as applicable to the reactor internals; and (3) upon completion of these programs, but
8 not less than 24 months before entering the period of extended operation, submit an inspection
9 plan for reactor internals to the NRC for review and approval.

10
11 In the PNPS LRA Section 3.1.2.2.6, the applicant states that this section applies to PWRs and is
12 not applicable to PNPS.
13
14 The project team found that this section is not applicable to PNPS.
15
16 3.1.2.2.7 Cracking Due to Stress Corrosion Cracking
17
18 3.1.2.2.7.1 Cracking Due to Stress Corrosion Cracking [Item 1]
19
20 The project team reviewed PNPS LRA Section 3.1.2.2.7.1 against the criteria in SRP-LR
21 Section 3.1.2.2.7.1. ) 1"'.N UN
23 SRP-LR Section 3.1.2.2.71 states that cacking dijeto SeCcould orur in the PWR stainless

24 steel reactor vessel flang~leak dteion ins _n&ntto-mounted instrument guide tubes
25 exposed to reactor coolan t The GAL RepJitrcomr"en s further evaluation to ensure that
26 these aging effects are adequately managed. The GALL Report recommends that a plant
27 specific AMP be evaluated to ensure that this aging effect is adequately managed. Acceptance
28 criteria are described in Branch Technical Position RLSB-1 (AppendixA.1 of this SRP-LR).
29
30 In the PNPS LRA Section 3.1.2.2.7.1, the applicant states that this section applies to PWRs and
31 is not applicable to PNPS.
32
33 The project team found that this section is not applicable to PNPS.
34
35 3.1.2.2.7.2 Cracking Dueto Stress Corrosion Cracking [Item 2]
36
37 The project team reviewed PNPS LRA Section 3.1.2.2.7.2 against the criteria in SRP-LR
38 Section 3.1.2.2.7.2.
39
40 SRP-LR Section 3.1.2.2.7.2 states that cracking due to SCC could occur in Class 1 PWR cast
41 austenitic stainless steel (CASS) reactor coolant system piping, piping components, and piping
42 elements exposed to reactor coolant. The existing program relies on controlof water chemistry
43 to mitigate SCC; however SCC could occur for CASS components that do not meet the
44 NUREG-0313 guidelines with regardto ferrite and carbon content. The GALL Report
45 recommends further evaluation of a plant specific program for these components to ensure that
46 this aging effect is adequately managed. Acceptance criteria are described in Branch Technical
47 Position RLSB-1 (Appendix A.1 of this SRP-LR).
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1 In the PNPS LRA Section 3.1.2.2.7.2, the applicant states that this section applies to PWRs and
2 is not applicable to PNPS.
3
4 The project team found that this section is not applicable to PNPS.
5
6 3.1.2.2.8 Cracking Due to Cyclic Loading
7
8 3.1.2.2.8.1 Cracking Due to Cyclic Loading [Item 1]
9

10 The project team reviewed PNPS LRASection 3.1.2.2.8.1 against thecriteria in SRP-LR
11 Section 3.1.2.2.8.1.
12
13 SRP-LR Section 3.1.2.2.8.1 states that cracking due to cyclic loading could occur in the
14 stainless steel BWRjet pump sensing lines. The GALL Report recommends that a plant specific
15 AMP be evaluated to ensure that this aging effect is adequately managed. Acceptance criteria
16 are described in Branch Technical Position RLSB71 (Appendix A.1 of this SRP-LR).
17
18 In the PNPS LRA Section 3.1.2.2.8.1, the applicant states that this section pertains to the jet
19 pump sensing lines inside the reactor vessel. At PNPS, these lines have no license renewal
20 intended function and thus are not subject to aging management review.
21 -

22 The jet pump instrumentati n ,vie s Mdication 91ijet puffIw. Atfie jet pump flow is not a
23 safety related function, incicationif that flow is not a ice1 e rehewalryunction. The lines inside
24 the vessel do not contribute to t e p-ssureboundvry. The lines outle the vessel are part of
25 the RCS pressure boundgyanid are-ubjec•totging mtaiagement review.
26
27 [Identify documents reviewed and basis for acceptability, project team evaluation]
28
29 The project team found that, based on the programs identified above, the applicant has met the
30 criteria of SRP-LR Section 3.1.2.2.8.1 for further evaluation. The project team found that the
31 applicant has demonstrated that the effects of aging will be adequately managed so that the
32 intended functions will be maintained during the period of extended operation, as required by
33 10 CFR 54.21 (a)(3).
34
35 3.1.2.2.8.2 Cracking Due to Cyclic Loading [Item 21
36
37 The project team reviewed PNPS LRA Section 3.1.2.2.8.2 against the criteria in SRP-LR
38 Section 3.1.2.2.8.2.
39
40 SRP-LR Section 3.1.2.2.8.2 states that cracking due to cyclic loading could occur in steel and
41 stainless steel BWR isolation condenser components exposed to reactor coolant. The existing
42 progran relies on ASME Section Xl ISI. Howeverthe existing programshould be augmented to
43 detect cracking due to cyclic loading. The GALL Report recommends an augmented program to
44 include temperatureand radioactivity monitoring of the shell-side water, and eddy current testing
45 of tubes to ensure that the component's intended function will be maintained during the period of
46 extended operation. Acceptance criteria are described in Branch Technical Position RLSB-1
47 (Appendb A.1 of this SRP-LR).
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1 In the PNPS LRA Section 3.1.2.2.8.2, the applicant states that this section pertains to BWR
2 isolation condenser components. Because PNPS does not have an isolation condenser, this
3 section is not applicable to PNPS.
4
5 The project team found that this section is not applicable to PNPS.
6
7 3.1.2.2.9 Loss of Preload Due to Stress Relaxation
8
9 The project team reviewed PNPS LRA Section 3.1.2.2.9 against the criteria in SRP-LR

10 Section 3.1.2.2.9.
11
12 SRP-LR Section 3.1.22.92states thatthe loss of preload dueto stress relaxation could occur in
13 stainless steel and nickel alloy PWR reactor vessel internals screws, bolts, tie rods, and
14 hold-down springs exposed to reactor coolant. The GALL Report recommends no further aging
15 management review if the applicant provides a commitment in the FSAR Supplement to (1)
16 participate in the industry programs for investigating and managing aging effects on reactor
17 internals; (2) evaluate and implement the results of the industry programs as applicable to the
18 reactor internals; and (3) upon completion of these programs, but not less than 24 months
19 before entering the period of extended operation, submit an inspection plan for reactor internals
20 to the N RCfor review and approval.
21
22 In the PNPS LRA Section S. . `.2.•9, theacant sAtes 1 at thls gd itn applies to PWRs and is
23 not applicable to PNPS.
24
25 The project team found that this secton is not applica o PNPS.
26
27 3.1.2.2.10 Loss of Material Due to Erosion
28
29 The project team reviewed PNPS LRASection 3.1.2.2.10 against thecriteria in SRP-LR
30 Section 3.1.2.2.10.
31
32 SRP-LR Section 3.1.2.2.10 states that the loss of material due to erosion could occur in steel
33 steam generator feedwater impingement plates and supports exposed to secondary feedwater.
34 The GALL Report recommends further evaluation of a plant-specific AMP to ensure that this
35 aging effect is adequately managed. Acceptance criteria are described in Branch Technical
36 Position RLSB-1 (Appendix A.1 of this SRP-LR).
37
38 In the PNPS LRA Section 3.1.2.2.10, the applicant states that this section applies to PWRs and
39 is not applicable to PNPS.
40
41 The project team found that this section is not applicable to PNPS.
42
43 3.1.2.2.11 Cracking Due to Flow-Induced Vibration
44
45 The project team reviewed PNPS LRASection 3.1.2.2.11 against the criteria in SRP-LR
46 Section 3.1.2.2.11.
47
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1 SRP-LR Section 3.1.2.2.11 states that cracking due to flow-induced vibration could occur for the
2 BWR stainless steel steam dryers exposed to reactor coolant. The GALL Report recommends
3 further evaluation of a plant-specific AMP to ensure that this aging effect is adequately managed.
4 Acceptance criteria are described in Branch Technical Position RLSB-1 (Appendix A.1 of this
5 SRP-LR).
6
7 In the PNPS LRA Section 3.1.2.2.11, the applicant states that cracking due to flow-induced
8 vibration in the stainless steel steam dryers is managed by the BWR Vessel Internals Program.
9 The BWR Vessel Internals Program incorporates the guidelines of GE-SIL-644, Revision 1.

10 PNPS will evaluate BWR VIP-139 upon approval by the NRC staff and either include its
11 recommendalons in the PNPS BWR Vessel Internals Programor inform the staff of PNPS's
12 exceptions to that document.
13
14 [Identify documents reviewed and basis for acceptability, project team evaluation]
15
16 The project team found that, based on the programs identified above, the applicant has met the
17 criteria of SRP-LR Section 3.1.2.2.11 for further evaluation. The project team found that the
18 applicant has demonstrated that the effects of aging will be adequately managed so that the
19 intended functions will be maintained during the period of extended operation, as required by
20 10 CFR 54.21 (a)(3).
21
22 3.1.2.2.12 Cracking Duept Skss _&nCrac.ng an iarra•iti istea Stress
23 Corrosirn Cr~king: ~ ~24 •pL ••25 The project team reviewe PNP RA2Sectn against thecriteria in SRP-LR

26 Section 3.1.2.2.12.
27
28 SRP-LR Section 3.1.2.2.12 states that cracking due to SCC and IASCC could occur in PWR
29 stainless steel reactor internals exposed to reactor coolant. The existing program relies on
30 control of water chemistry to mitigate these effects. The GALL Report recommends no further
31 aging management review if the applicant provides a commitment in the FSAR Supplement to
32 (1) participate in the industry programs for investigating and managing aging effects on reactor
33 internals; (2) evaluate and implement the results of the industry programs as applicable to the
34 reactor internals; and (3) upon completion of these programs, but not less than 24 months
35 before entering the period of extended operation, submit an inspection plan for reactor internals
36 to the NRCfor review and approval.
37
38 In the PNPS LRA Section 3.1.2.2.12, the applicant states that this section applies to PWRs and
39 is not applicable to PNPS.
40
41 The project team found that this section is not applicable to PNPS.
42
43 3.1.2.2.13 Cracking Due to Primary Water Stress Corrosion Cracking (PWSC=)
44
45 The project team reviewed PNPS LRA Section 3.1.2.2.13 against the criteria in SRP-LR
46 Section 3.1.2.2.13.
47
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1 SRP-LR Section 3.1.2.2.13 states that cracking due to PWSCC could occur in PWR
2 components made of nickel alloy and steel with nickel alloy cladding, including reactor coolant
3 pressure boundary components and penetrations inside the RCS such as pressurizer heater
4 sheathes and sleeves, nozzles, and other internal components. With the exception of reactor
5 vessel upper head nozzles and penetrations, the GALL Report recommends ASME Section Xl
6 ISl (for Class 1 components) and control of water chemistry. For nickel alloy components, no
7 further aging management review is necessary if the applicant complies with applicable NRC
8 Orders and provides a commitment in the FSAR supplement to implement applicable (1)
9 Bulletins and Generic Letters and (2) staff-accepted industry guidelines.

10
11 In the PN PS LRA Section 3.1.2.2.13, the applicant states that this section applies to PWRs and
12 is not applicable to PN PS.
13
14 The project team found that this section is not applicable to PNPS.
15
16 3.1.2.2.14 Wall Thinning Due to Flow-Accelerated Corrosion
17
18 The project team reviewed PNPS LRASection 3.1.2.2.14 against the criteria in SRP-LR
19 Section 3.1.2.2.14.
20
21 SRP-LR Section 3.1.2.2.14 states that.wall thinning due to flow-accelerated corrosion could
22 occur in steel feedwateriil•t rings a-sup orts. tleGAIReport ree[renes NRC IN 91-19,

23 "Steam GeneratorFeedwaterDi IbLt Ping'a age, fortevidere of flow accelerated
24 corrosion in steamn genertors anA r&mmnendt a ba plant-specific AMP be evaluated
25 because existing prograrnmagtot 6e cap ble.of mitigating or detecting wall thinning due to
26 flow-accelerated corrosion. Acceptance criteria are described in Branch Technical Position
27 RLSB-1 (AppendixA.1 of this SRP-LR).
28
29 In the PNPS LRA Section 3.1.2.2.14, the applicant states thatthis section applies to PWRs and
30 is not applicable to PNPS.
31
32 The project team found that this section is not applicable to PNPS.
33
34 3.1.2.2.15 Changes in Dimensions Due to Void Swelling
35
36 The project team reviewed PNPS LRASection 3.1.2.2.15 against the criteria in SRP-LR
37 Section 3.1.2.2.15.
38
39 SRP-LR Section 3.1.2.2.15 states that changes in dimensions due to void swelling could occur
40 in stainless steel and nickel alloy PWR reactor internal components exposed to reactor coolant.
41 The GALL Report recommends no further aging management review if the applicant provides a
42 commitment in the FSAR Supplement to (1) participate in the industry programs for investigating
43 and managing aging effects on reactor internals; (2) evaluate and implement the results of the
44 industry programs as applicable to the reactor internals; and (3) upon completion of these
45 programs, but not less than 24 months before entering the period of extended operation, submit
46 an inspection plan for reactor internals to the NRC for review and approval.
47
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1 In the PNPSLRA Section 3.1.2.2.15, the applicant states that this section applies to PWRs and
2 is not applicable to PNPS.
3
4 The project team found that this section is not applicable to PNPS.
5
6 3.1.2.2.16 Cracking Due to Stress Corrosion Cracking and PrimaryWater Stress Corrosion

7 Cracking
8
9 3.1.2.2.16.1 Cracking Due to Stress Corrosion Cracking and Primary Water Stress Corrosion

10 Cracking [Item 11
11
12 The project team reviewed PNPS LRASection 3.1.2.2.16.1 against the criteria in SRP-LR

13 Section 3.1.2.2.16.1.
14
15 SRP-LR Section 3.1.2.2.16.1 states that cracking due to SCC could occur on the primary

16 coolant side of PWR steel steam generator upper and lower heads, tubesheets, and
17 tube-to-tuLe sheet welds made or clad with stainless steel. Cracking due to PWSCC could

18 occur on the primary coolant side of PWR steel steam generator upper and lower heads,
19 tubesheets, and tube-to-tubesheet welds made or clad with nickel alloy. The GALL Report
20 recommerds ASME Section XI ISI and control of waterchemistry to managethis aging and
21 recommends no further aping management review for PWSCC of nickel alloy if the applicant
22 complies with applicable NRCderand, _vides_., comnmiient in itheSAR supplement to
23 implement applicable (1) •ulletins and Gener•c Leetts an(2) staff-arepted industry

24 guidelines.
25 L
26 In the PNPS LRA Section 3.1.2.2.16.1, the applicant states that this section applies to PWRs
27 and is not applicable to PNPS.
28
29 The project team found that this section is not applicable to PNPS.
30
31 3.1.2.2.16.2 Cracking Due to Stress Corrosion Cracking and PrimnaryWater Stress Corrosion

32 Crakngt [tem2
33
34 The project team reviewed PNPS LRA Section 3.1.2.2.16.2 against the criteria in SRP-LR

35 Section 3.1.2.2.16.2.
36
37 SRP-LR Section 3.1.2.2.16.2 states that cracking due to SCC could occur on stainless steel
38 pressurizer spray heads. Cracking due to PWSCC could occur on nickel-alloy pressurizer spray

39 heads. The existing program relies on control of water chemistry to mitigate this aging effect.

40 The GALL Report recommends one-time inspection to confirm that cracking is not occurring.

41 For nickel alloy welded spray heads, the GALL Report recommends no furtheraging
42 management review if the applicant complies with applicable NRC Orders and provide a

43 commitment in the FSAR supplement to implement applicable (1) Bulletins and Generic Letters
44 and (2) staff-accepted industry guidelines.
45
46 In the PNPS LRA Section 3.1.2.2.16.2, the applicant states that this section applies to PWRs
47 and is not applicable to PNPS.
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1 The project team found that this section is not applicable to PN PS.
2
3 3.1.2.2.17 Cradking Due to Stress Corrosion Cracking. PrimaryWater Stress Corrosion
4 Cracking. and Irradiation-Assisted Stress Corrosion Cracking
5
6 The project team reviewed PNPS LRA Section 3.1.2.2.17 against the criteria in SRP-LR
7 Section 3.1.2.2.17.
8
9 SRP-LR Section 3.1.2.2.17 states that cracking due to SCC, PWSCC, and IASCC could occur

10 in PWR stainless steel and nickel alloy reactor vessel internals components. The existing
11 program relies on control of water chemistry to mitigate these effects. However, the existing
12 program should be augmented to manage these aging effects for reactor vessel internals
13 components. The GALL Report recommends no further aging management review if the
14 applicant provides a commitment in the FSAR Supplement to (1) participate in the industry
15 programs for investigating and managing aging effects on reactor internals; (2) evaluate and
16 implement the results of the industry programs as applicable to the reactor internals; and (3)
17 upon completion of these programs, but not less than 24 months before entering the period of
18 extended operation, submit an inspection plan for reactor internals to the NRC for review and
19 approval.
20
21 In the PNPS LRA Section, 3.1.2.2.17, the applicantstates that this section applies to PWRs and
22 is not applicable to PN PS.
23
24 The project team found that this sectionii ~ appri Le,1- to- PNPS.
25
-26 3.1.2.2.18 "Qlit ance forgAping Managementof Nonsafety-Related Components

27
28 SRP-LRASection 3.1.2.2.18 states that the acceptance criteria are described in Branch
29 Technical Position IQMB-1 (AppendixA.2 of this SRP-LR).
30

.31 PNPS LRASection 3.1.2.2.18 states that the quality assurance procedures and administrative
32 controls for aging management programsare described in Appendix B Section B.0.3.
33
34 Section B.0.3 of Appendix B of the PNPS LRA states that quality assurance (QA) procedures,
35 review and approval processes, and administrative controls are implemented in accordance with
36 the requirements of 10 CFR Part 50, Appendix B. Conditions adverse to quality, such as
37 failures, malfunctions, deviations, defective material and equipment, and nonconformances, are
38 promptly identified and corrected. In the case of significant conditions adverse to quality,
39 measures are implemented to ensure that the cause of the nonconformance is determined and
40 that corrective action is taken to preclude recurrence. In addition, the root cause of the
41 signific ant condition adverse to quality and the corrective action implemented are documented
42 and reported to appropriate levels of management.
43
44 [Identify documents reviewed and basis for acceptability, project team evaluation]
45
46 PNPS LRASection 3.1.2.2.18 is reviewed by NRR DE staff and will be addressed separately in
47 Section 3 of the SER related to the PNPS LRA.
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1 Conclusion
2
3 On the basis of its review, for component groups evaluated in the GALL Report for which the
4 GALL Report recommends further evaluation, the project team determined that the applicant
5 adequately addressed the issues that were further evaluated. The project team found that the
6 applicant has demonstrated that the effects of aging will be adequately managed so that the
7 intended functions will be maintained for the period of extended operation, as required by
8 10 CFR 54.21 (a)(3).
9

10 3.1.2.3 AMR Results That Are Not ConsistentWith The GALL Report Or Not Addressed
11 In The GALL Report
12
13 Summary of Informationin the Application
14
15 In PNPS LRA Table 3.1.1, Summary of Aging Management Evaluations for the Reactor Coolant
16 System Evaluation in Chapter IV of NUREG-1 801, the applicant provided information regarding
17 components or material/environment combination in the GALL Report that it evaluated and
18 identified as not applicable to its plant.
19
20 In PNPS LRATables 3.1.2.1-1 through 3.1.2.1-3, the applicant provided additional details of the
21 results of the AMRs for material, environment, aging effect requiring management, and AMP
22 combinations that are not nsjAentwith thie GALLtPepo.• Specifically, the applicant indicated,
23 via Notes F through J, that netth he identloed t rioneot nor the rnterial/ environment
24 combination is evaluated ln the Re-pot anI d pr-ed informatio6. concerning how the aging
25 effect will be managed. 1 a U 9,
26 .
27 Proiect Team Evaluation
28
29 The project team reviewed additional details of the results of the AMRs for material,
30 environment, aging effect requiring management, and AMP combinations that are not consistent
31 with the GALL Report or are not addressed in the GALL Report.
32
33 Aging Effect/Mechanism in Table 3. 1.1 that Are not Applicable for PNPS
34

36 not blit itýs -pia A --CRA~aria---F-wft JI'kT-en~ tb-~-det6'fr -r--~ui
37 p_ -a F_-h

38 the a a (P
39
40 The project team reviewed PNPS LRA Table 3.1.1, which provides a summary of aging
41 management evaluations for the reactor vessel, internals, and reactor coolant systems
42 evaluated in the GALL Report.
43
44 In PNPS LRATable 3.1.1, item 3.1.1-20 discussion column theapplicant states that the cracking
45 due to stress corrosion cracking and integranular stress corrosion cracking of the stainless steel
46 isolation condenser components exposed to reactor coolant is not applicable to PNPS because
47 PNPS does not have an isolation condenser.
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1 This item was evaluated in Section 3.1.2.2.4, Item 2 of the PNPS LRA and is not applicable to
2 PNPS.
3
4 In PNPS LRA Table 3.1.1, item 3.1.1-26 discussion column the applicant states that the cracking
5 due to cyclic loading of steel and stainless steel isolation condenser components exposed to
6 reactor coolant is not applicable to PNPS because PNPS does not have an isolation condenser.
7
8
9 This item was evaluated in Section 3.2.2.8, item 2 of the PNPS LRA and is not applicable to

10 PNPS.
11
12 In PNPS LRATable 3.1.1, Item 3.1.1-53discussion column the applicant states that the loss of
13 material due to general, pitting, and crevice corrosion of steel piping, piping components, and
14 piping elements exposed to closed cycle cooling water is not applicable to PNPS because there
15 are no steel components of the Class 1 reactor vessel, reactor internals or reactor coolant
16 pressure boundaryexposed to closed cycle cooling water at PNPS.
17
18 [The Project Team Evaluation - if applicable]
19
20 On the basis that there [is/are] no [list of applicable components] in the reactor vessel, internals,
21 and reactor coolant systems at PNPS, the project team finds that for this component type, this
22 aging effect is not applica[etf NP•. t, 'i ' ; 6
23 3 l4 na a
24 InPNPSTabe3.1.1, Item31 u the applicant it;tes that states that the
25 loss of material due to gefleral, piting, andtcevice corrosion of copp~r alloy piping, piping
26 components, and piping elements exposed to closed cycle cooling water is not applicable to
27 PNPS because there are no copper alloy components of the Class 1 reactor vessel, vessel
28 internals or reactor coolant pressure boundaryexposed to closed cycle cooling water at PNPS.
29 [The Project Team Evaluation - if applicable]
30
31 On the basis that there [is/are] no [list of applicable components] in the reactor vessel, internals,
32 and reactor coolant systems at PNPS, the project team finds that, for this component type, this
33 aging effect is not applicable to PNPS.
34
35 In PNPS Table 3.1.1, Item 3.1.1-55 discussion column the applicant states that the loss of
36 fracture toughness due to thermal aging embrittlement of cast austenitic stainless steel Class 1
37 pump casings, valve bodies, and bonnets exposed to reactor coolant >250°C (>482'F) is not
38 applicable to PNPS because the In-Service Inspection (IS]) Program manages the reduction of
39 fracture toughness in cast austenitic stainless steel components of the reactor coolant pressure
40 boundary at PNPS.
41
42 [The Project Team Evaluation - if applicable]
43
44 On the basis that there [is/are] no [list of applicable components] in the reactor vessel, internals,
45 and reactor coolant systems at PNPS, the project team finds that, for this component type, this
46 aging effect is not applicable to PNPS.
47
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1 In PNPs Table 3.1.1, Item 3.1.1-56 discussion column the applicant states that the loss of
2 material due to selective leaching of copper alloy (>15% zinc) piping, piping components, and
3 piping elements exposed to closed cycle cooling water is not applicable to PNPS because there
4 are no copper alloy components in the Class 1 reactor vessel, vessel internals or ractorcoolant
5 pressure boundary at PNPS.
6
7 [The Project Team Evaluation - if applicable]
8
9 On the basis that there [is/are] no [list of applicable components] in the reactor vessel, internals,

10 and reactor coolant systems at PNPS, the project team finds that, for this component type, this
11 aging effect is not applicable to PNPS.
12
13 In PN PS Table 3.1.1, Item 3.1.1-87 discussion column the applicant states that the aging of steel
14 piping, piping components, and piping elements in concrete is not applicable to PNPS because
15 there are no components of the Class 1 reactor vessel, vessel internals, or reactor coolant
16 pressure boundary exposed to concrete at PNPS.
17
18 [The Project Team Evaluation - if applicable]
19
20 On the basis that there [is/are] no [list of applicable components] in the reactor vessel, internals,
21 and reactor coolant systems at PNPS, the project team f inds that, for this component type, this
22 aging effect is not applica.tfeto, ,: NPS,
23
24 the et pre hs, 'pj f, a
25 a~b (e to is panl~p~
26.
27 V ft er~ are'RA19&-snisuestltat alet[alabLes,'provide dk s 10.and
28

30 46gWng - _the t~Qi~ wri Yp~naain, e~ppropria"

31
32 Reactor Vessel. Internals. and Reac~tor Coolant SystAems AMR Line Items that Have no Aging
33 Effect (PNPS LRATables 3.1.2. 1.1 through 3.1.2.1.6)
34
35 In LRA Tables 3.1.2-1 through 3.1.2-3, the applicant identifies line-items where no aging effects
36 were identified as a result of its aging review process. Specific instances in which the applicant
37 states that no aging effects were identified occurred in the following areas:
38
39 Components fabricated from low alloy steel with stainless steel cladding used for the
40 containment dome upper closure head, reactor vessel flanges, reactor vessel shell, and
41 reactor vessel nozzles that are subject to an indoor air environment require no AMR.
42 The environment is not in the GALL for this component and material and the high
43 component surface temperature precludes moisture accumulation that could result in
44 corrosion.
45
46 On the basis of its review of current industry research and operating experience, the project
47 team found that an indoor air environment on low allow steel with stainless steel cladding will not
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1 result in aging that will be of concern during the period of extended operation. [provide project
2 team evaluation] Therefore, the project team concluded that there are no applicable aging
3 effects requiring management for low alloy steel components with stainless steel cladding
4 exposed to an indoor air environment.
5
6 Components fabricated from low alloy steel used for the safe ends and subject to an
7 indoor air environment require no AMR. The environment is not in the GALL for this
8 component and material and the high component surface temperature precludes
9 moisture accumulation that could result in corrosion.

10
11 On the basis of its review of current industry research and operating experience, the project
12 team found that an indoor air environment on low allow steel will not result in aging that will be of
13 concern during the period of extended operation. [provide project team evaluation] Therefore,
14 the project team concluded that there are no applicable aging effects requiring management for
15 low alloy steel components exposed to an indoor air environment.
16
17
18 Components fabricated from carbon steel used piping and fittings subject to an indoor air
19 environment require no AMR. The aging effect in the GALL for this component, material,
20 and environment combination is not applicable and the high component surface
21 temperature precludes moisture accumulation that could result in corrosion.
22
23 On the basis of its review t o• r int 4-idustry res .; rch an operating Pxperience, the project
24 team found that an indoor air enviroe nt on car tee~piping anittings will not result in
25 aging that will be of concern du6vnng tF~e period 61 extended operation." [provide project team
26 evaluation] Therefore, the project team concluded that there are no applicable aging effects
27 requiring management for carbon steel piping and fitting components exposed to an indoor air
28 environment.
29
30 3.1.2.3.1 Reactor Vessel - Summaryof Aging ManagementEvaluation - PNPS LRA Table
31 3-.12-1
32
33 The Project Team reviewedthe PNPS LRATable 3.1.2-1 which summarizes the results of AMR
34 evaluations for the reactor vessel component groups.
35
36 In the PNPS LRA Table 3.1.2-1 the applicant proposed to manage [list aging effect] of [list
37 materials] for the [component types] exposed to [list environment] environment using PNPS AMP
38 [AMP Numberdtitled [AMPName].
39
40 The Project Team reviewed [AMP Name] program and the evaluation is documented in Section
41 [3.0.3.A.A.] of this audit report. [Briefly provide summary of the program and the project team
42 evaluation]. On the basis of its review of the applicant's plant-specific and industry operating
43 experience, the project team found the aging effect of [list aging effect] of [List Material] material
44 exposed to [List Environment] environment are effectively managed using [Applicant AMP Name]
45 program. On this basis, the project team found that management of [list aging effect] in PNPS
46 LRA Table 3.1.2-1 titled "ReactorVessel - Summaryof Aging Management Evaluation is
47 acceptable.
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1 3.1.2.3.2 Reactor Vessel Internals - Summaryof Aging ManagementEvaluation - PNPS LRA
2 Table 3.1.2-2
3
4 The Project Team reviewedthe PNPS LRATable 3.1.2-2which summarizesthe results of AMR
5 evaluations for the reactor vessel internals component groups.
6
7 In the PNPS LRA Table 3.1.2-2 the applicant proposed to manage [list aging effect] of [list
8 materials] for the [component types] exposed to [list environment] environment using PNPS AMP
9 [AMP Number titled [AMPName].

10
11 The Project Team reviewed [AMP Name] program and the evaluation is documented in Section
12 [3.0.3.A.A.] of this audit report. [Briefly provide summary of the program and the project team
13 evaluation]. On the basis of its review of the applicant's plant-specific and industry operating
14 experience, the project team found the aging effect of [list aging effect] of [List Material] material
15 exposed to [List Environment] environment are effectively managed using [Applicant AMP Name]
16 program. On this basis, the project team found that management of [list aging effect] in PNPS
17 LRA Table 3.1.2-2 titled "ReactorVessel Internals - Summary of Aging Management Evaluation
18 is acceptable.
19
20 3.1.2.3.3 Reactor Coolant Pressure Boundary - Summaryof Aging Management Evaluation -
21 PNPS LRATable 3.1.2-3
23 The Project Team review1ithe7P__ LR, able3. .2-3 whichsummrizesthe results of AMR

.24 evaluations for the reacto¶'vessefco pn nt g . ...........

.25
26 In the PNPS LRA Table 3.1.2-3 the applicant proposedto manage[list aging effect] of [list
27 materials] for the [component types] exposed to [list environment] environment using PNPS AMP
28 [AMP Numbe] titled [AMPName].
29
30 The Project Team reviewed [AMP Name] program and the evaluation is documented in Section
31 [3.0.3.A.A.] of this audit report. [Briefly provide summary of the program and the project team
32 evaluation]. On the basis of its review of the applicant's plant-specific and industry operating
33 experience, the project team found the aging effect of [list aging effect] of [List Material] material
34 exposed to [List Environment] environment are effectively managed using [Applicant AMP Name]
35 program. On this basis, the project team found that management of [list aging effect] in PNPS
36 LRA Table 3.1.2-3 titled "Reactor Coolant Pressure Boundary- Summary of Aging Management
37 Evaluation is acceptable.
38
39 On the basis of its audit and review of the applicant's program, the project team found that the
40 applicant has demonstrated that the effects of aging will be adequately managed so that the
41 intended functions will be maintained during the period of extended operation, as required by 10
42 CFR 54.21 (a)(3).
43
44 Conclusion
45
46 On the basis of its review, the project team found that the applicant appropriately evaluated AMR
47 results involving material, environment, aging effects requiring management, and AMP
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1 combinations that are not addressed in the GALL Report. The project team found that the
2 applicant has demonstrated that the effects of aging will be adequately managed so that the
3 intended functions will be maintained consistent with the CLB for the period of extended
4 operation, as required by 10 CFR 54.21 (a)(3).
5
6 3.1.3 Conclusion
7
8 On the basis of its review, the project team concluded that the applicant has demonstrated that
9 the aging effects associated with the reactor vessel, internals, and reactor coolant systems

10 components will be adequately managed so that the intended functions will be maintained
11 consistent with the CLB for the period of extended operation, as required by 10 CFR54.21 (a)(3).
12
13 The project team also reviewed the applicable UFSAR supplement program summaries and
14 concludes that they adequately describe the AMPs credited for managing aging of the reactor
15 vessel, internals, and reactor coolant systems components, as required by 10 CFR 54.21(d).
16
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1 3.2 Aging Management of Engineered Safety Features
2
3 This section of the audit and review report document the project team's review and evaluation of
4 PNPS aging managementreview (AMR) results for the aging managementof the engineered
5 safety features component and component groups associated with the following systems:
6
7 residual heat removal system
8 core spray system
9 automatic depressurization system

10 high pressure coolant injection system
11 reactor core isolation cooling system
12 standby gas treatment system
13 primary containment penetrations
14
15 3.2.1 Summary of Technical Information in the Application
16
17 In the PNPS LRA Section 3.2, the applicant provided the results of its AMRs for the engineered
18 safety features components and component groups.
19
20 In PNPS LRA Table 3.2.1, "Summaryof Aging ManagementPrograms for Engineered Safety
21 Features in Chapter V of NUREG- 180i,"the applicant provided a summarycomparison of its
22 AM R line-items with the AV1R line-ite-s6 ev~auatedt the 5lLL Rep[Gfforthe engineered safety
23 features components and(compolerk grou$. Tfe --pplicant also ide tIfied for each component
24 type in the PNPS LRATatfIe 3.2.1 those conpo,¶n1ihatare consistent with the GALL Report,
25 those for which the GALLI'hepr• recmmendsturthervaluation, and those components that
26 are not addressed in the GALL Report together with the basis for their exclusion.
27
28 In the PN PS LRA Tables 3.2.2-1 through3.2.2-7, the applicant provided a summary of the AMR
29 results for component types associated with (1) residual heat removal system, (2) core spray
30 system, (3) automatic depressurization system, (4) high pressure coolant injection system, (5)
31 reactor core isolation cooling system, (6) standby gas treatment system, and (7) primary
32 containment penetrations. Specifically, the information for each component type includes
33 intended function, material, environment, aging effect requiring management, AMPs, the GALL
34 Report Volume2 (NUREG-1801,Volume2) hem, cross referenceto PNPS LRATable 3.2.1
35 (Table 1), and generic and plant specific notes related to consistency with the GALL report.
36
37 The applicant's AMRs incorporate applicable operating experience in the determination of aging
38 effect requiring managements (AERMs). These reviews include evaluation of plant-specific and
39 industry operating experience. The plant-specific evaluation includes reviews of condition
40 reports and discussions with appropriate site personnel to identify AERMs. The applicant's
41 review of industry operating experience includes a review of the GALL Report and operating
42 experience issues identified since the issuance of the Gall Report.
43
44 3.2.2 Project Team Evaluation
45
46 The project team reviewed PNPS LRA Section 3.2 to determine if the applicant provided
47 sufficient information to demonstrate that the effects of aging for the engineered safety features
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1 components that are within the scope of license renewal and subject to an AMR will be
2 adequately managed so that the intended function(s) will be maintained consistent with the CLB
3 for the period of extended operation, as required by 10 CFR 54.21 (a)(3).
4
5 The project team reviewed certain identified AMR line-items to confirm the applicant's claim that
6 these AMR line-items were consistent with the GALL Report. The project team did not repeat its
7 review of the matters described in the GALL Report. However,the project team did verify that
8 the material presented in the PNPS LRAwas applicable and that the applicant had identified the
9 appropriate GALL Report AMR line-items. The project team's audit evaluation is documented in

10 Section 3.2.2.1 of this audit and review report. In addition, the project team's evaluations of the
11 AMPs are documented in Section 3.0.3 of this audit and review report.
12
13 The project team reviewed those selected AMR line-items for which furtherevaluation is
14 recommended by the GALL Report. The project team confirmed that the applicant's further
15 evaluations were in accordance with the acceptance criteria in SRP-LR. The project team's
16 audit evaluation is documented in Section 3.2.2.2 of this audit and review report.
17
18 The project team also reviewed of the remaining AMR line- items that were not consistent with or
19 not addressed in the GALL Report based on NRC-approvedprecedents. The audit included
20 evaluating whetherall plausible aging effects were identified and whether the aging effects listed
21 were appropriate for the combination. olf materiais and environments specjfied. The project
22 team's evaluation is docufnetdA - in ction 3.2.2tof this¶& iSl"riew report.23 'A e7m~ e UF Splmett24 Finally, the project team riviewe ~he A m ary descriptions in t UFSAR Supplement to

25 ensure that they providechnadZiquale deseriptfbn of'fthe rograms credited with managing or
26 monitoring aging for the engineered safety features components.
27
28 Table 3.2-1 below provides a summaryof the project team's evaluationof components, aging
29 effects/aging mechanisms, and AMPs listed in LRA Section 3.2 that are addressed in the GALL
30 Report. It also includes the section of the audit and review report in which the project team's
31 evaluation is documented.
32
33 Table3.2-1 Staff Evaluation for Engineered Safety Features Componentsin the GALL
34 Report

35

36

Iem No. Simponent Smup Anlrg Effeotl AMP hin GALL AVP AMP hi Staffhvalualcnj
- S ' Pchenism R.4 e'port't.

3.2.1-1 Steel and stainless Curnulabve TLAA, evaluated in

steel piping, piping fatigue accordance with
components and damage 10 CFR 54.21 (c)
piping elements in
emergency core
cooling system
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No. Component Goup Aging GALecL!', AMP i G AMP in LRA StalnEvaluation
4 - Milikanism _________ 4

3.2.1-3 Stainless steel Loss of Water Chemistry and
containment material due to One-Time Inspection
isolation piping and pitting and
components crevice
internal surfaces corros ion
exposed to treated
water

3.2.1-4 Stainless steel Loss of Aplant-specific aging
piping, piping material due to management
components, and pitting and program isto be
piping elements crevice evaluated.
exposed to soil corrosion

32.1-5 Stainless steel and Loss of Water Chemistry and
aluminum piping, material due to One-Time Inspection
piping components, pitting and
and piping crevice
elements exposed corrosion
to treated water

3-2.1-6 Stainless steel and ,. Loss of LuT'icating F j
copper alloy pipit, matera due to Anaflysis and
piping component pittini'.a d" i T e In dibn
and piping a crevicI
elements exposed corros Ton
to lubricating oil

3.2.1-7 Partially encased Loss of A plant-specific aging
stainless steel material due to management
tanks with breached pitting and program isto be
moisture barrier crevice evaluated for pitting
exposed to raw corros ion and crevice corrosion
water of tank bottoms

because moisture
and water can egress
underthe tank dueto

cracking ofthe
perimeter seal from
weathering.

3.2.1-8 Stainless steel Loss of A plant-specific aging
piping, piping material due to management
components ,piping pitting and program isto be
elements and tank crevice evaluated.
internal surfaces corrosion
exposed to
condensation
(internal)
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,ternNo. I mponet Croup A AMP in GALL' APi'LRA: St__ taf Ejatutich

3.2.1-9 Steel, stainless Reduction of Lubricating Oil
steel, and copper heat transfer Analysis and
alloy heat exchanger due to fouling One-Time Inspection
tubes exposed to
lubricating oil

3.2.1-10 Stainless steel heat Reduction of Water Chemistry and
exchanger tubes heat transfer One-Time Inspection
exposed to treated due to fouling
water

3.2.1-11 Elastomer seals Hardening and Aplant-spedfic aging
and components in loss of strength management
standby gas due to program isto be
treatment system elastomer evaluated.
exposed to air - degradation
indoor uncontrolled

3.2.1-13 Steel drywell and Lossof Aplant-spedfic aging
suppression material due to management
chamber spray general program isto be
system nozzle anr corro% fii i evaluated. • •
flow orifice interna fouling
surfaces expose to
air- indoor .
uncontro lied .
(internal)

3.2.1-14 Steel piping, piping Loss of Water Chemistry and
components and material due to One-Time Inspection
piping elements general, pitting,
exposed to treated and crevice
water corrosion

3.2.1-15 Steel containment Loss of Water Chemistry and
isolation piping, material due to One-Time Inspection
piping components, general, pitting,
and piping and crevice
elements internal corrosion
surfaces exposed to
treated water

3.2.1-16 Steel piping, piping Loss of Lubricating Oil
components and material due to Analysis and
piping elements general, pitting, One-Time Inspection
exposed to and crevice
lubricating oil corrosion
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3.2.1-17 Steel (with or Loss of Buried Piping and
without coating or material due to Tanks Surveillance -
wrapping) piping, general, pitting, or-
piping components, crevice, and Buried Piping and
and piping microbiologi cal Tanks Inspection
elements buried in ly-influenced
soil corrosion

3.2.1-18 Stainless steel Cracking due BWR Stress
piping, piping to stress Corrosion Cracking
components and corrosion and Water Chemistry
piping elements cracking and
exposed to treated intergranular
water > 60'C stress
(> 140'F) corrosion

cracking

3.2.1-1 9 Steel piping, piping Wall thinning Flow-Accelerated
components and due to flow- Corrosion
piping elements accelera ted
exposed to steam or corrosion
treated water

32.1-20 Cast austenitic Loss of fracture -nerm•-l Agngbnt
stainless steel toughness due ` b9nTiem'gnt of
piping, piping to thermal -CASS
components and aging
piping elements errbrittlement
exposed to treated
water (borated or
unborated) > 2500C
(> 482°F)

3.2.1-21 High-strength steel Cracking due Bolting Integrity
closure bolting to cyclic
exposed to air with loading, stress
steam or water corrosion
leakage cracking

3.2.1-22 Steel closure bolting Loss of Bolting Integrity
exposed to air with material due to
steam or water general
leakage corrosi on

3.2.1-2 3 Steel bolting and Loss of Bolting Integrity
closure bolting material due to
exposed to air - general, pitting,
outdoor (external), and crevice
or air - indoor corrosion
uncontro lied
(external)
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I__ _ _ riii- 1 2, -liteMINo j C01oncpa.i t__m']_Aging Effect AMPinGA AM~P4inTA SEvti2t If

3.2.1-24 Steel closure bollng Loss of Bolting Integrity
exposed to air - preload due to
indoor uncontrolled thermal effects,
(external) gasket creep,

and self-
loosening

3.2.1-2 5 Stainless steel Crackin g due Closed-Cy de Cooling
piping, piping to stress Water System
components and corrosion
piping elements cracking
exposed to dosed
cyde cooling water
> 601C (> 1401F)

3.2.1-26 Steel piping, piping Loss of Closed-Cycle Cooling
components and material due to Water System
piping elements general, pitting,
exposed to dosed and crevice
cycle cooling water corrosion

3.2.1-27 Steel heat - Loss a' 4 CIoed-CyT'r&6ng" "
exchanger .atenl due' war System
components genera, ,
exposed 

to  g• reviae, andcycle cooling watL• galvani~c ... •

corrosion

3.2.1-28 Stainless steel Loss of Closed-Cycle Cooling
piping, piping material due to Water System
components ,piping pitting and
elements and heat crevice
exchanger corrosion
components
exposed to dosed-
cycle cooling water

3.2.1-29 Copper alloy piping, Loss of Closed-Cyce Cooling
piping components, material due to Water System
piping elements, pitting, crevice,
and heat exchanger and galvanic
compone nts corrosio n
exposed to dosed
cycle cooling water

32.1-30 Stainless steel and Reduction of Closed-Cycle Cooling
copper alloy heat heat transfer Water System
exchanger tubes due to fouling
exposed to closed
cycle cooling water
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Item No. Coponent boup IAgir ff~e'4] ý1'A(VIP nCALL~ AMP t in RA SafIVLaionJ

3.2.1-31 External surfaces of Loss of External Surfaces
steel components material due to Monitoring
including ducting, general
piping, ducting corrosi on
closure bolting, and
containment
isolation piping
external surfaces
exposed to air -
indoor uncontrolled
(external);
condensat ion
(external) and air -
outdoor (external)

3.2.1-32 Steel piping and Loss of Inspection of Internal
ducting components . material due to Surfaces in
and internal general Miscellaneous Piping
surfaces exposed to corrosi on and Ducing
air - indoor Component s
uncontro lied A.i l:
(itenal)_

3.2.1-33 Steel encapsulation Loss. o speo jof internal
components r matenal due to Surfae in
exposed toair - - general, pitting, Miscellaneous Piping
indoor uncontrolled and crevice and Ducting
(internal) corrosion Component s

3.2.1-34 Steel piping, piping Loss of Inspection of Internal
components ,and material due to Surfaces in
piping elements general, pitting, Miscellaneous Piping
exposed to and crevice and Ducting
condensation corrosion Component s
(internal)

3.2.1-35 Steel containment Loss of Open-Cycle Cooling
isolation piping and material due to Water System
components general, pitting,
internal surfaces crevice, and
exposed to raw microbiological
water ly-intluenced

corrosion, and
fouling
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I tem, No. I Conpeont'Gro. AginEffect/ I A1kIP in ALL -[AM~P in LRA StaffEvaluat~o

3.2.1-36 Steel heat Loss of Open-Cycle Cooling
exchanger material due to Water System
components general, pitting,
exposed to raw crevice,
water galvanic, and

rmicrobiologic al
ly-influenced
corrosion, and
fouling

3.2.1-37 Stainless steel Loss of Open-Cycle Cooling
piping, piping material due to Water System
components ,and pitting, crevice,
piping elements and
exposed to raw micro biological
water ly-influenced

corrosion

3.2.1-38 Stainless steel Loss of Open-Cycle Cooling
containment material due to Water System
isolation piping and pitting, revIce,
conponents 11 and 9
internal surfacesi rnlcrolionogica
exposed to raw ly-infI•nenr{d
water t orrosn an

fouling

3.2.1-39 Stainless steel heat Loss of Open-Cycle Cooling
exchanger material due to Water System
components pitting, crevice,
exposed to raw and
water micro biological

ly-inf luenced
corrosion , and
fouling

32.1-40 Steel and stainless Reduction of Open-Cycle Cooling
steel heat heat transfer Water System
exchanger tubes due to fouling
(serviced byopen-
cycle cooling water)
exposed to raw
water

274



JaesDvi DratAdtRprt 6-3-6Iopdf.- pagef 27

Pilgrim Nuclear Power Station Audit and Review Report

Item iNt AMP in GALL. AMP in LRA StaffEvautionriCopn t*f~ Aglrngffect/. •~uL?•

3.2.1-41 Copper alloy Loss of Selectve Leaching of
> 15% Zn piping, material due to Materials
piping components, selective
piping elements, leach ing
and heat exchanger
components
exposed to dosed
cycle cooling water

3.2.1-42 Graycast iron Loss of Selective Leaching of
piping, piping material due to Materials
components piping selective
elements exposed leach ing
to dosed-cycle
cool ing water

3.2.1-43 Graycast iron Loss of Selective Leaching of
piping, piping material due to Materials
components and selective
piping elements leach ing
exposed to soil ,• . "'• r e I "

3.2.1-44 Gray cast iron mO~r Loss ,I seie aEing of

cooler exposed t• rrnterFuie; t I Matelals ,
treated water I selec#veeIleach Ing •'

3.2.1-50 Aluminum piping, None None
piping components,
and piping
elements exposed
to air - indoor
uncontro lied
(internal/external)

3.2.1-51 Galvanized steel Non e None
ducting exposed to
air - indoor
controlled (external)

3.2.1-52 Glass piping None None
elements exposed
to air - indoor
uncontro lied
(external),
lubricating oil, raw
water, treated water,
or treated borated
water
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3.2.1-53 Stainless steel, None None
copper alloy, and
nickel alloy piping,
piping components,
and piping
elements exposed
to air - indoor
uncontro lied
(external)

2 3.2.1-54 Steel piping, piping None None
components, and
piping elements
exposed to air -
indoor controlled
(external)

3 3.2.1-55 Steel and stainless None None
steel piping, piping
components and
piping elements in

4 3.2.1-56 Steel,stainlesss• None •:•onstee,,and coppe .. °g
alloy piping, piping

components and
piping elements

exposed togas

6 3.2.2.1 AMR Results ThatAre Consistentwith The GALL Report
7
8 Summary of Information in the Application
9

10 For aging management evaluations that the applicant states are consistent with the GALL
11 Report, the project team conducted its audit and review to determine if the applicant's reference
12 to the GALL Report in the PNPS LRAis acceptable.
13
14 In PNPS LRA Section 3.2.2.1, the applicant identifies the materials, environments, and aging
15 effects requiring management. The applicant identifies the following programsthat manage the
16 aging effects related to the residual heat removal system, core spray system, automatic
17 depressurization system, high pressure coolant injection system, reactor core isolation cooling
18 system, standby gas treatment system, and primary containment penetrations components and
19 component groups:
20
21 Buried Piping and Tanks Inspection Program (B.1.2)
22 Containment Leak Rate Program (B.1.9)
23 Flow-Accelerated Corrosion Program (B.1.14)
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8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
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Heat Exchanger Monitoring Program (B.1.1 5)
Instrument Air Quality Program (B. 1.17)
Oil Analysis Program (B.1.22)
One-Time Inspection Program(B.1.23)
Periodic Surveillance and Preventive Maintenance Program (B.1.24)
Selective Leaching Program (B.1.27)
System Walkdown Program (B.1.30)
Water Chemistry Control- BWR Program(B.1.32.2)
Water Chemistry Control - Closed Cooling Water (B.1.32.3)

Prcject Team Evaluation

The project team reviewed its assigned PNPS LRAAMR line-items to determinethat the
applicant (1) provides a brief description of the system, components, materials, and
environment; (2) states thatthe applicable aging effects have been reviewed and are evaluated
in the GALL Report; and (3) identifies those aging effects for the residual heat removal system,
core spray system, automatic depressurization system, high pressure coolant injection system,
reactor core isolation cooling system, standby gas treatment system, and primary containment
penetrations components and component groups that are subject to an AMR.

dr-j~~f p --ati bth!3 itý- is otye d)

Lcioe a6 aP dre&_se Ni~tn ~h se us"1~ttie'd ottlihaisjjoctirhntfl7ný-tr0mmn-~

Template 5- Aging Management Reviews Results that Are Consistent with the GALl
Report - with Identifiled Diff erencellssue

3.t'Y].2.1.3] Title of Aging Effect/Mechanism
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1 In the discussion section of Table 3.Y.1, Item [NUMBER)of the PNPS LRA, the applicant stated
2 that [provide description of in the LRA]. During the audit and review, the project team noted that
3 [provide description of differences, the applicant's basis.]
4
5 [Identify documents reviewed and basis for acceptability, project team evaluation]
6
7 On the basis of its review, the project team found that the applicant appropriately addressed the
8 aging effect/mechanism, as recommended by the GALL Report.
9

10
11
12 Conclusion
13
14 The project team has evaluated the applicant's claim of consistency with the GALL Report. The
15 project team also has reviewed information pertaining to the applicant's consideration of recent
16 operating experience and proposals for managing associated aging effects. On the basis of its
17 review, the project team found that the AMR results, which the applicant claimed to be
18 consistent with the GALL Report, are consistent with the AMRs in the GALL Report.Therefore,
19 the project team found that the applicant has demonstrated that the effects of aging for these
20 components will be adequately managed so that their intended function(s) will be maintained for
21 the period of extended operation, as required by 10 CFR 54.21 (a)(3).
?2A
23 3.2.2.2 AMR Results Fo~rh~ic Further valu~lt~on Is7-c ~ yTeGL
24 Report
25166
26 Summary of Informationin the Application
27
28 In PNPS LRA Section 3.2.2.2, the applikant provides further evaluation of aging management as
29 recommended by the GALL Report for the aging effects related to the residual heat removal
30 system, core spray system, automatic depressurization system, high pressure coolant injection
31 system, reactor core isolation cooling system, standby gas treatment system, and primary
32 containment penetrations components and component groups. The applicant also provided
33 information concerning how it will manage the related aging effects.
34
35 Proiect Team Evaluation
36
37 For some AMR line-items assigned to the project team in the PNPS LRA Tables 3.2.1, the GALL
38 Report recommends further evaluation. When further evaluation is recommended, the project
39 team reviewed these further evaluations provided in PN PS LRA Section 3.2.2.2 against the
40 criteria provided in the SRP-LR Section 3.2.2.2. The project team's assessments of these
41 evaluations is documented in this section. These assessments are applicable to each Table 2
42 AMR line-item in Section 3.2 citing the item in Table 1.
43
44 3.2.2.2.1 Cumulative Fatigue Damage
45
46 In the PNPS LRA Section 3.2.2.2.1, the applicant states that fatigue is a TLAA, as defined in
47 10 CFR 54.3. Applicants must evaluate TLAAs in accordance with 10 CFR 54.21(c)(1). The
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1 project team's evaluation of this TLAA is addressed separately in Section 4 of the SER related to
2 the PNPS LRA.
3
4 3.2.2.2.2 Loss of Material due to General Corrosion
5
6 The project team reviewed PNPS LRA Section 3.2.2.2.2 against the criteria in SRP-LR
7 Section 3.2.2.2.2.
8
9 The SRP-LR Section 3.2.2.2.2 states that the loss of material due to cladding breach could

10 occur for PWR steel pump casings with stainless steel cladding exposed to treated borated
11 water. The GALL Report references NRC Information Notice 94-63, Boric Acid Corrosion of

12 Charging Pump Casings Caused by Cladding Cracks, and recommends further evaluation of a
13 plant-specific AMP to ensure that the aging effect is adequately managed. Acceptance criteria
14 are described in Branch Technical Position RLSB-1 (AppendixA1 of the SRP-LR).
15
16 In the PNPS LRA Section 3.2.2.2.2, the applicant states that this item covers underclad cracking
17 of cladding on PWR steel pump casings. Because PNPS is a BWR and does not have
18 charging pumps or steel pump casings with stainless steel cladding, this item is not applicable
19 to PNPS.
20
21 The project team found that this section is not applicable to PNPS.
22
23 3.2.2.2.3 Los Pin and Crevice Corrosion25 d . .... and " r ic Corso [I........ tem 1

25 3.2.2.2.3.1 Loss of Mater dueo Pitting • o tsin[ 11
26
27 The project team reviewed PNPS LRA Section 3.2.2.2.3.1 against the criteria in SRP-LR Section
28 3.2.2.2.3.1.
29
30 The SRP-LR Section 3.2.2.2.3.1 states that the loss of materialdue to pitting and crevice
31 corrosion could occur for internal surfaces of stainless steel containment isolation piping, piping
32 components, and piping elements exposed to treated water. The existing AMP relies on
33 monitoring and control of water chemistry to mitigate degradation. However, control of water
34 chemistry does not preclude loss of material due to pitting and crevice corrosion at locations of
35 stagnant flow conditions. Therefore, the effectiveness of the chemistry control program should
36 be verified to ensure that corrosion is not occurring. The GALL Report recommends further
37 evaluation of programsto verify the effectiveness of the chemistry control program.A one-time
38 inspection of select components at susceptible locations is an acceptable method to determine
39 whether an aging effect is not occurring or an aging effect is progressing very slowly such that
40 the component's intended function will be maintained during the period of extended operation.
41
42 In the PNPS LRA Section 3.2.2.2.3.1, the applicant states that the loss of material due to pitting
43 and crevice corrosion for internal surfaces of stainless steel piping and components in ESF
44 systems exposed to treated water is managed by the Water Chemistry Control - BWR
45 Program. The effectiveness of the Water Chemistry Control-BWR Program will be confirmed

46 by the One-Time Inspection Program through an inspection of a representative sample of
47 components including areas of stagnant flow.
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1 [identify documents reviewed and basis for acceptability, project team evaluation]
2
3 The project team found that, based on the programs identified above, the applicant has met the
4 criteria of SRP-LR Section 3.2.2.2.3.1 for further evaluation. The project team found that the
5 applicant has demonstrated that the effects of aging will be adequately managed so that the
6 intended functions will be maintained during the period of extended operation, as required by
7 10 CFR 54.21 (a)(3).
8
9 3.2.2.2.3.2 Loss of Material due to Pitting and Crevice Corrosion [Item 2]

10
11 The project team reviewed PNPS LRASection 3.2.2.2.3.2 against the criteria in SRP-LR
12 Section 3.2.2.2.3.2.
13
14 The SRP-LR Section 3.2.2.2.3.2states thatthe loss of material from pitting and crevice
15 corrosion could occur for stainless steel piping, piping components, and piping elements
16 exposed to soil. The GALL Report recommends further evaluation of a plant-specific AMP to
17 ensure that the aging effect is adequately managed. Acceptance criteria are described in Branch
18 Techrical Position RSLB-1 (AppendixA.1 of the SRP-LR).
19
20 In the PNPS LRA Section 3.2.2.2.3.2, the applicant states that, at PNPS, there are no stainless
21 steel ESF components that are in contact with a soil environment. Thr-ore, this item is not
22 applicab le. 4
23 Ti

24 The project team determined , th his item ,non applcable to PNPS.E
25
26 3.2.2.2.3.3 Loss of Material due to Pitting and Crevice GCorro.sjo,..fIem_3
27
28 The project team reviewed PNPS LRASection 3.2.2.2.3.3 against the criteria in SRP-LR
29 Section 3.2.2.2.3.3.
30
31 SRP-LR Section 3.2.2.2.3.3 states that the loss of material from pittingand crevice corrosion
32 could occur for BWR stainless steel and aluminum piping, piping components, and piping
33 elements exposed to treated water. The existing AMP relies on monitoring and control of water
34 chemistry for BWRs to mitigate degradation. However, control of water chemistry does not
35 preclude loss of material due to pitting and crevice corrosion at locations of stagnant flow
36 conditions. Therefore, the effectiveness of the chemistry control program should be verified to
37 ensure that corrosion is not occurring. The GALL Report recommends further evaluation of
38 programs to verify the effectiveness of the water chemistry control program. A one-time
39 inspection of select components at susceptible locations is an acceptable method to determine
40 whether an aging effect is not occurring or an aging effect is progressing very slowly such that
41 the component's intended function will be maintained during the period of extended operation.
42
43 In the PNPS LRA Section 3.2.2.2.3.3, the applicant states thatthe loss of material from pitting
44 and crevice corrosion for BWR stainless steel piping and piping components exposed to treated
45 water at PNPS is managed by the Water Chemistry Control- BWR Program. ESF systems at
46 PNPS do not contain any components made of aluminum. The effectiveness of the Water
47 Chemistry Control-BWR Programwill be confirmed by the One-Time Inspection Program
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1 through an inspection of a representative sample of components crediting this program including
2 areas of stagnant flow.
3
4 [Identify documents reviewed and basis for acceptability, project team evaluation]
5
6 The project team found that, based on the programs identified above, the applicant has met the
7 criteria of SRP-LR Section 3.2.2.2.3.3 for further evaluation. The project team found that the
8 applicant has demonstrated that the effects of aging will be adequately managed so that the
9 intended functions will be maintained during the period of extended operation, as required by

10 10 CFR 54.21 (a)(3).
11
12 3.2.2.2.3.4 Loss of Material due to Pitting and Crevice Corrosion [Item 4]
13
14 The project team reviewed PNPS LRA Section 3.2.2.2.3.4 against the criteria in SRP-LR
15 Section 3.2.2.2.3.4.
16
17 SRP-LR Section 3.2.2.2.3.4 states that the loss of material from pitting and crevice corrosion
18 could occur for stainless steel and copper alloy piping, piping components, and piping elements
19 exposed to lubricating oil. The existing programrelies on the periodic sampling and analysis of
20 lubricating oil to maintain contaminants within acceptable limits, thereby preserving an
21 environment that is not conducive to corrosion. However, control of lube oil contaminants may
22 not always have been ad~euireto petlu&d:corrotn. Tý r ede ýelectiveness of
23 lubricating oil control shoutd be 'rified to dýsuretliat corosion is nooccurring. The GALL
24 Report recommends furth~r evaluatiotove;rify the eiectfeness of tde lubricating oil program. A
25 one-time inspection of selected com anent atusceptible locations M an acceptable method to
26 ensure that corrosion is not occurring and that the component's intended.function will be
27 maintained during the period of extended operation.
28
29 In the PNPS LRA Section 3.2.2.2.3.4, the applicant states that the loss of material is managed
30 by the Oil Analysis Program, which includes periodic sampling and analysis of lubricating oil to
31 maintain contaminants within acceptable limits, therebypreserving an environment that is not
32 conducive to corrosion. Operating experience at PNPS has confirmed the effectiveness of this
33 program in maintaining contaminants within limits such that corrosion has not and will not affect
34 the intended functions of these components.
35
36 [Identify documents reviewed and basis for acceptability, project team evaluation]
37
38 The project team found that, based on the programs identified above, the applicant has met the
39 criteria of SRP-LR Section 3.2.2.2.3.4 for further evaluation. The project team found that the
40 applicant has demonstrated that the effects of aging will be adequately managed so that the
41 intended functions will be maintained during the period of extended operation, as required by
42 10 CFR 54.21 (a)(3).
43
44 3.2.2.2.3.5 Loss of Material due to Pitting and Crevice Corrosion [Item 5]
45
46 The project team reviewed PNPS LRASection 3.2.2.2.3.5 against the criteria in SRP-LR Section
47 3.2.2.2.3.5.

281



James Davis - Draft Audit Report 6-30-06.pdf Page 285

Pilgrim Nuclear Power Station Audit and Review Report

1 SRP-LR Section 3.2.2.2.3.5 states that the loss of material from pitting and crevice corrosion
2 could occur for of partially encased stainless steel tanks exposed to raw water due to cracking
3 of the perimeter seal from weathering. The GALL Report recommends further evaluation to
4 ensure that the aging effect is adequately managed. The GALL Report recommends that a
5 plant-specific AMP be evaluated because moisture and water can egress under the tank if the
6 perimeter seal is degraded. Acceptance criteria are described in Branch Technical Position
7 RSLB-1 (AppendixA.1 of the SRP-LR).
8
9 In the PNPS LRA Section 3.2.2.2.3.5, the applicant states that, at PNPS, there are no outdoor

10 stainless steel tanks in ESF systems. This item is therefore not applicable.
11
12 The project team found that this item is not applicable to PN PS.
13
14 3.2.2.2.3.6 Loss of Material due to Pitting and Crevice Corrosion [Item 6]
15
16 The project team reviewed PNPS LRASection 3.2.2.2.3.6 against the criteria in SRP-LR
17 Section 3.2.2.2.3.6.
18
19 The SRP-LR Section 3.2.2.2.3.6 states thatthe loss of material from pitting and crevice
20 corrosion could occur for stainless steel piping, piping components, piping elements, and tanks
21 exposed to internal condensation. The GALL Report reco mendsfurther evaluation of a
22 plant-specific AMP to enssre pt thi[g1an ffect.ý adeqcaey mianed. Acceptance criteria
23 are described in Branch lechnical oit'on iSLT1 iApphdi.xAK1 of-theSRP-LR).
24 Upt. -N

25 In the PNPS LRA Section .2.236, the aIppcant states that, at PN S, there are no
26 components in ESF systems that are exposed to internal condensation. This item is therefore
27 not applicable.
28
29 The project team found that this item is not applicable to PNPS.
30
31 3.2.2.2.4 Loss of Material Due to General, Pitting, and Microbiologically Influenced Corrosion
32
33 3.2.2.2.4.1 Loss of Material Due to General- Pitting. and Microbiologically Influenced
34 Corrosion [ltemJ 1
35
36 The project team reviewed PNPS LRASection 3.2.2.2.4.1 against the criteria in SRP-LR
37 Section 3.2.2.2.4.1.
38
39 The SRP-LR Section 3.2.2.2.4.1 states that the reduction of heat transfer due to fouling could
40 occur for steel, stainless steel, and copper alloy heat exchanger tubes exposed to lubricating oil.
41 The existing AMP relies on monitoring and control of lube oil chemistry to mitigate reduction of
42 heat transfer due to fouling. However, control of lube oil chemistry may not always have been
43 adequate to preclude fouling. Therefore, the effectiveness of lube oil chemistry control should be
44 verified to ensure that fouling is not occurring. The GALL Report recommends further evaluation
45 of programs to verify the effectiveness of lube oil chemistry control. A one-time inspection of
46 select components at susceptible locations is an acceptable method to determine whether an
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1 aging effect is not occurring or an aging effect is progressing very slowly such that the
2 component's intended function will be maintained during the period of extended operation.
3
4 In the PNPS LRA Section 3.2.2.2.4.1, the applicant states that the reduction of heat transfer due
5 to fouling for stainless steel, and copper alloy heat exchanger tubes exposed to lubricating oil in
6 ESF systems is managed by the Oil Analysis Program at PNPS. This programincludes
7 periodic sampling and analysis of lubricating oil to maintain contaminants within acceptable
8 limits, thereby preserving an environment that is not conducive to fouling. Operating experience
9 at PNPS has confirmed the effectiveness of this program in maintaining contaminants within

10 limits such that fouling has not and will not affect the intended functions of these components.
11
12 [Identify documents reviewed and basis for acceptability, project team evaluation]
13
14 The project team found that, based on the programs identified above, the applicant has met the
15 criteria of SRP-LR Section 3.2.2.2.4.1 for further evaluation. The project team found that the
16 applicant has demonstrated that the effects of aging will be adequately managed so that the
17 intended functions will be maintained during the period of extended operation, as required by
18 10 CFR 54.21(a)(3).
19
20 3.2.2.2.4.2 Loss of Material Due to General. Pitting. and Microbiologically Influenced
21 Corrosion rtem 2
22 Thprjctemrvee
23 TheSproject team.iew .4. against the criteria in SRP-LR
24 Section 3.2.2.2.4.2.
25
26 The SRP-LR Section 3.2.2.2.4.2 states that the reduction of heattransfer due to fouling could
27 occur for stainless steel heat exchanger tubes exposed to treated water. The existing program
28 relies on control of water chemistry to manage reduction of heat transfer due to fouling.
29 However, control of water chemistry may have been inadequatd. Therefore, the GALL report
30 recommends that the effectiveness of the chemistry control programshould be verified to
31 ensure that reduction of heat transfer due to fouling is not occurring. A one-time inspection is an
32 acceptable method to ensure that reduction of heat transfer is not occurring and that the
33 component's intended function will be maintained during the period of extended operation.
34
35 In the PNPS LRA Section 3.2.2.2.4.2, the applicant states that the reduction of heat transfer due
36 to fouling for stainless steel heat exchanger tubes exposed to treated water in ESF systems at
37 PNPS is managed by the Water Chemistry Control- BWR Program. The effectiveness of the
38 Water Chemistry Control-BWR Programn will be confirmed by the One-Time Inspection Program
39 through an inspection of a representative sample of components crediting this program including
40 areas of stagnant flow.
41
42 [Identify documents reviewed and basis for acceptability, project team evaluation]
43
44 The project team found that, based on the programs identified above, the applicant has met the
45 criteria of SRP-LR Section 3.2.2.2.4.2 for further evaluation. The project team found that the
46 applicant has demonstrated that the effects of aging will be adequately managed so that the
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I intended functions will be maintained during the period of extended operation, as required by
2 10 CFR 54.21 (a)(3).
3
4 3.2.2.2.5 Hardening and Loss of Strength Due to Elastomer Degradation
5
6 The project team reviewed PNPS LRA Section 3.2.2.2.5 against the criteria in SRP-LR
7 Section 3.2.2.2.5.
8
9 The SRP-LR Section 3.2.2.2.5 states that hardening and loss of strength due to elastomer

10 degradation could occur in elastomer seals and components associated with the BWR Standby
11 Gas Treatment System ductwork and filters exposed to air-indoor uncontrolled. TheGALL
12 Report recommends further evaluation of a plant-specific AMP to ensure thatthe aging effect is
13 adequately managed. Acceptance criteria are described in Branch Technical Position RSLB-1
14 (Appendix A.1 of the SRP-LR).
15
16 In the PNPS LRA Section 3.2.2.2.5, the applicant states that the Periodic Surveillance and
17 Preventive Maintenance Program manages aging in elastomer components of the standby gas
18 treatment system exposed to air. The program includes periodic visual or other nondestructive
19 inspections and manipulations to manage cracking and changes in material properties.
20
21 [Identify documents reviewed and basis for acceptability, project team evaluation]
22 MW Y

23 The project team found that, bat o the rogr ms identified above.,'the applicant has met the
24 criteria of SRP-LR Section 3.2.-2..5,ortfuFerevaaion Týhe project teamfound that the
25 applicant has demonstrated that theffectsf a'ging Wi I adequatey' managed so that the
26 intended functions will be maintained during the period of extended operation, as required by
27 10 CFR54.21(a)(3).
28
29 3.2.2.2.6 Loss of Material Due to Erosion
30

. 31 The project team reviewed PNPS LRA Section 3.2.2.2.6 against the criteria in SRP-LR
32 Section 3.2.2.2.6.
33
34 SRP-LR Section 3.2.2.2.6 states that the loss of material due to erosion could occur in the
35 stainless steel high pressure safety injection (H PSI) pump minif low recirculation orifice exposed
36 to treated borated water. The GALL Report recommends a plant-specific AMP be evaluated for
37 erosion of the orifice due to extended use of the centrifugal HPSI pump for normal charging. The
38 GALL Report references Licensee Event Report (LER) 50-275/94-023for evidence of erosion.
39 Further evaluation is recommended to ensure that the aging effect is adequately managed.
40 Acceptance criteria are described in Branch Technical Position RSLB-1 (AppendixA.1 of the
41 SRP-LR).
42
43 In the PNPS LRA Section 3.2.2.2.6, the applicant states that the discussion refers to stainless
44 steel high pressure safety injection (HPSI) pump miniflow recirculation orifice exposed to treated
45 borated water. PNPS is a BWR and has no HPSI pump miniflow orifice and as such this item is
46 not applicable.
47
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1 The project team found that this item is not applicable to PNPS.
2
3 3.2.2.2.7 General. Pitting. Crevice, and Microbiologically Influenced Corrosion, and Fouling
4
5 The project team reviewed PNPS LRA Section 3.2.2.2.7 against the criteria in SRP-LR
6 Section 3.2.2.2.7.
7
8 SRP-LR Section 3.2.2.2.7 states that the loss of material due to general corrosion and fouling
9 can occur for steel drywell and suppression chamber spray system nozzle and flow orifice

10 internal surfaces exposed to uncontrolled indoor air. This could result in plugging of the spray
11 nozzles and flow orifices. This aging mechanism and effect will apply since the spray nozzles
12 and flow orifices are occasionally wetted, even though the majority of the time this system is on
13 standby. The wetting and drying of these components can accelerate corrosion and fouling. The
14 GALL Report recommends furtherevaluation of a plant-specific AMP to ensure that the aging
15 effect is adequately managed. Acceptance criteria are described in Branch Technical Position
16 RSLB-1 (AppendixA.1 of the SRP-LR).
17
18 In the PNPS LRA Section 3.2.2.2.7, the applicant states that this item refers to loss of material
19 due to general corrosion and fouling occurring for steel drywell and suppression chamber spray
20 system nozzle and flow orifice internal surfaces exposed to uncontrolled indoor air. At PNPS the
21 spray nozzles are copper alloy and stainless steel and are not subject to loss of material due to
22 general corrosion in an indoor air en" ro64?nt T"lrearrltoýn&6ifeshn EGGS systems
23 exposed to an indoor air e4lviron~en •internal). et e i

' •,. - :" 24

25 [Identify documents revieled and basis for oject te valuation]
26
27 The project team found that, based on the programs identified above, the applicant has met the
28 criteria of SRP-LR Section 3.2.2.2.7 for further evaluation. The project teamfound that the
29 applicant has demonstrated that the effects of aging will be adequately managed so that the
30 intended functions will be maintained during the period of extended operation, as required by
31 10 CFR 54.21 (a)(3).
32
33 3.2.2.2.8 Loss of Material Due to General. Pitting and Crevice Corrosion
34
35 3.2.2.2.8.1 Loss of Material Due to General. Pitting and Crevice Corrosion [Item 1]
36
37 The project team reviewed PNPS LRA Section 3.2.2.2.8.1 against the criteria in SRP-LR
38 Section 3.2.2.2.8.1.
39
40 The SRP-LR Section 3.2.2.2.8.1 states that the loss of material due to general, pitting and
41 crevice corrosion could occur for BWR steel piping, piping components, and piping elements
42 exposed to treated water. The existing AMP relies on monitoring and control of waterchemistry)
43 for BWRs to mitigate degradation. However, control of water chemistry does not preclude loss
44 of material due to general, pitting, and crevice corrosion at locations of stagnant flow conditions.
45 Therefore, the effectiveness of the chemistry control program should be verified to ensure that
46 corrosion is not occurring. The GALL Report recommends further evaluation of programs to
47 verify the effectiveness of the water chemistry control program. A one-time inspection of select

I
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components at susceptible locations is an acceptable method to determine whether an aging
effect is not occurring or an aging effect is progressing very slowly such that the component's
intended function will be maintained during the period of extended operation.

In the PNPS LRA Section 3.2.2.2.8.1, the applicant states that the loss of material dueto
general, pitting and crevice corrosion for BWR steel piping and components in ESF systems
exposed to treated wateris managed at PNPS by the Water Chemistry Control- BWR
Program. The effectiveness of the Water Chemistry Control-BWR Program will be confirmed by
the One-Time Inspection Program through an inspection of a representative sample of
components crediting this program including areas of stagnant flow. The Periodic Surveillance
and Preventive Maintenance Program will also be used to manage loss of material for ADS
system piping wetted in the waterline region of the torus.

[Identify documents reviewed and basis for acceptability, project team evaluation]

The project team found that, based on the programs identified above, the applicant has met the
criteria of SRP-LR Section 3.2.2.2.8.1 for further evaluation. The project team found that the
applicant has demonstrated that the effects of aging will be adequately managed so that the
intended functions will be maintained during the period of extended operation, as required by
10 CFR 54.21 (a)(3).

3.2.2.2.8.2 Loss of MaterDaluet 1eer Pittin• and CMevic orrs3 [Item 2]

The project team revieweJ PN P SF en [A.•8. ainst the criteria in SRP-LR
Section 3.2.2.2.8.2. is' ,

The SRP-LR Section 3.2.2.2.8.2 states that the loss of material due to general, pitting, and
crevice corrosion could occur for the internal surfaces of steel containment isolation piping,
piping components, and piping elements exposed to treated water. The existing AMP relies on
monitoring and control of water chemistry to mitigate degradation. However, control of water
chemistry does not preclude loss of material due to general, pitting, and crevice corrosion at
locations of stagnant flow conditions. Therefore, the effectiveness of the water chemistry control
program should be verified to ensure that corrosion is not occurring. The GALL Report
recommerds further evaluation of programs to verify the effectiveness of the chemistry control
program A onetime inspection of select components at susceptible locations is an acceptable
method to determine whether an aging effect is not occurring or an aging effect is progressing
very slowly such that the component's intended function will be maintained during the period of
extended operation.

In the PNPS LRA Section 3.2.2.2.8.2, the applicant states that steel containment isolation
components exposed to treated water are all part of other safety systems that are evaluated
separately. Section 3.2.2.2.8.1 above describes the detection of aging effects in these
components. As stated above, the loss of material due to general, pitting and crevice corrosion
for internal surfaces of primary containment penetrations steel piping and components exposed
to treated water is managed at PNPS by the Water Chemistry Control- BWR Program. The
effectiveness of the Water Chemistry Control-BWR Program will be confirmed by the One-Time
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1 Inspection Programthrough an inspection of a representative sample of components crediting
2 this program including areas of stagnant flow.
3
4 [Identify documents reviewed and basis for acceptability, project team evaluation]
5
6 The project team found that, based on the programs identified above, the applicant has met the
7 criteria of SRP-LR Section 3.2.2.2.8.2 for further evaluation. The project team found that the
8 applicant has demonstrated that the effects of aging will be adequately managed so that the
9 intended functions will be maintained during the period of extended operation, as required by

10 10 CFR 54.21 (a)(3).
11
12 3.2.2.2.8.3 Loss of Material Due to General. Pitting and Crevice Corrosion [Item 3]
13
14 The project team reviewed PNPS LRASection 3.2.2.2.8.3 against the criteria in SRP-LR
15 Section 3.2.2.2.8.3.
16
17 The SRP-LR Section 3.2.2.2.8.3 states that the loss of material due to general, pitting and
18 crevice corrosion could occur for steel piping, piping components, and piping elements exposed
19 to lubricating oil. The existing program relies on the periodic sampling and analysis of lubricating
20 oil to maintain contaminants within acceptable limits, thereby preserving an environment that is
21 not conducive to corrosion. However, control of lube oil contaminants may not always have
22 been adequate to preclu r ei, e nlc c

precuc? ns.g The fore,'i eý ff4Sýc~ivefýi~ss 'o lulVilcating oil control
23 should be verified to ensure that'Uorfbsion is not pc•urri; .• The GALL Report recommends
24 further evaluation to verify tthe effectiveness Of t•fMti• cating oil proJfam.A one-time inspection
25 of selected components at suceptib6 Iocaions is an•c(eptable metiod to ensure that
26 corrosion is not occurring and that the component's intended function will be maintained during
27 the period of extended operation.
28
29 In the PNPS LRA Section 3.2.2.2.8.3, the applicant states that the loss of material due to
30 general, pitting and crevice corrosion for steel piping and components in ESF systems exposed
31 to lubricating oil is managed by the Oil Analysis Program.This program includes periodic
32 sampling and analysis of lubricating oil to maintain contaminants within acceptable limits,
33 thereby preserving an environmentthat is not conducive to corrosion. Operating experience at
34 PNPS has confirmed the effectiveness of this programin maintaining contaminants within limits
35 such that corrosion has not and will not affect the intended functions of these components.
36
37 [Identify documents reviewed and basis for acceptability, project team evaluation]
38
39 The project team found that, based on the programs identified above, the applicant has met the
40 criteria of SRP-LR Section 3.2.2.2.8.3 for further evaluation. The project team found that the
41 applicant has demonstrated that the effects of aging will be adequately managed so that the
42 intended functions will be maintained during the period of extended operation, as required by
43 10 CFR 54.21(a)(3).
44
45 3.2.2.2.9 Loss of Material Due to General Corrosion and Fouling
46
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1 The project team reviewed PNPS LRA Section 3.2.2.2.9 against the criteria in SRP-LR
2 Section 3.2.2.2.9.
3
4 The SRP-LR Section 3.2.2.2.9 states that the loss of material due to general, pitting, crevice,
5 and MIC could occur for steel (with or without coating or wrapping) piping, piping components,
6 and piping elements buried in soil. The buried piping and tanks inspection program relies on
7 industry practice, frequency of pipe excavation, and operating experience to manage the effects
8 of loss of material from general, pitting, and crevice corrosion and MIC. The effectiveness of the
9 buried piping and tanks inspection program should be verified to evaluate an applicant's

10 inspection frequency and operating experience with buried components, ensuring that loss of
11 material is not occurring.
12
13 In the PNPS LRA Section 3.2.2.2.9, the applicant states that the loss of material due to general,
14 pitting, crevice, and MIC for steel (with or withoutcoating or wrapping) piping and piping
15 components buried in soil in ESF systems at PNPS is managed by the Buried Piping and Tanks
16 Inspection Program. This program will include (a) preventive measures to mitigate corrosion
17 and (b) inspections to managethe effects of corrosion on the pressure-retaining capability of
18 buried carbon steel components. Buried components will be inspected when excavated during
19 maintenance. An inspection will be performed within ten years of entering the period of extended
20 operation, unless an opportunistic inspection occurred within this ten-year period.
21
22 [Identify documents revie'e and baiI iccepf ility, t valuation]
23 .
24 The project team found that, basad on the Pog sidenified above, the applicant has met the
25 criteria of SRP-LR Sectioi 3.2..2..9br furiler-valua~iion: The projet team found that the
26 applicant has demonstrated-that the effects of aging will be adequately managed so that the
27 intended functions will be maintained during the period of extended operation, as required by
28 10 CFR 54.21 (a)(3).
29
30 3.2.2.2.10 Ouality Assurance for Aaina Managementof Nonsafetv-Related Components
31
32 The SRP-LR Section 3.2.2.2.10 states that the acceptance criteria for the quality assurance
33 program, procedures, and administrative controls are described in Branch Technical Position
34 IOMB-1 (AppendixA.2 of the SRP-LR.)
35
36 In PNPS LRA Section 3.2.2.2.10 the applicant states that the quality assurance program,
37 procedures, and administrative controls are discussed in Appendix B Section B.0.3.
38
39 Conclusion
40
41 On the basis of its review, for component groups evaluated in the GALL Report for which the
42 GALL Report recommends further evaluation, the project team determined that the applicant
43 adequately addressed the issues that were further evaluated. The project team found that the
44 applicant has demonstrated that. the effects of aging will be adequately managed so that the
45 intended functions will be maintained for the period of extended operation, as required by
46 10 CFR 54.21(a)(3).
47
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1 3.2.2.3 AMR Results That Are Not ConsistentWith The GALL Report Or Not Addressed
2 In The GALL Report
3
4 Summaryof Informationin the Application
5
6 In PNPS LRATable 3.2.1, "Summaryof Aging Management Evaluations for the Engineered
7 Safety Features Evaluated in Chapter V of NUREG 1801," the applicant provided information
8 regarding components or material/environment combination in the GALL Report that it evaluated
9 and identified as not applicable to its plant.

10
11 In PNPS LRATables 3.2.2-1 through 3.2.2-7, the applicant provided additional details of the
12 results of the AMRs for material, environment, aging effect requiring management, and AMP
13 combinations that are not consistent with the GALL Report. Specifically, the applicant indicated,
14 via Notes F through J, that neither the identified component nor the material and/or environment
15 combination is evaluated in the GALL Report and provided information concerning how the aging
16 effect requiring management will be managed.
17
18 Proiect Team Evaluation
19
20 The project team reviewed additional details of the results of the AMRs for material,
21 environment, aging effect requiring management, and AMP combinat ons that are not consistent
22 with the GALL Report or Ate no adcissedn thet'LL Report..

23
23 Agina Effect/Me ha nism i I I I 1 Thi Ar oP pliscahle for I

25
26 j~IsT fCion is ,or' f77F37ftFe I WR e 7t eriof-Lf 6f rýLa
27 týplcio61616 fts plrtiri LFAT~jal_ 1e. Tevieuds w- f1_U,_ i the eue~~

29 'i the pi6týFF dtejp r 4t~ (FNB-)
30
31 The project team reviewed PNPS LRA Table 3.2.1, which provides a summary of aging
32 management. evaluations for the engineered safety features evaluated in the GALL Report.
33
34 In PNPS LRATable 3.2.1, Item 3.2.1-4discussion column, the applicant states that the loss of
35 material due to pitting and crevice corrosion of stainless steel piping, piping components, and
36 piping elements exposed to soil is not applicable to PNPS because no stainless steel
37 components in the EFSsystems are exposed to soil.
38
39 [The project team evaluation, if applicable]
40
41 On the basis that there [is/are] no [list of applicable components] in the engineered safety
42 features at PNPS, the project team finds that, for this component type, this aging effect is not
43 applicable to PNPS.
44
45 In PNPS LRA Table 3.2.1, Item 3.2.1 -7discussion column, the applicant states that the loss of
46 material due to pitting and crevice corrosion of partially encased stainless steel tanks with
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1 breached moisture barrier exposed to raw water is not applicable to PNPS because there are no
2 outdoor tanks in the ESF systems.
3
4 [The project team evaluation, if applicable]
5
6 On the basis that there [is/are] no [list of applicable components] in the engineered safety
7 features at PNPS, the project team finds that, for this component type, this aging effect is not
8 applicable to PNPS.
9

10 In PNPS LRATable 3.2.1, Item 3.2.1-8discussion column, the applicant states that the loss of
11 material due to pitting and crevice corrosion of stainless steel piping, piping components, piping
12 elements, and tak internal surfaces exposed to condensation (internal )is not applicable to PNPS
13 because no there are no internal stainless steel surfaces exposed to condensation in the ESF
14 systems.
15
16 [The project team evaluation, if applicable]
17
18 On the basis that there [is/are] no [list of applicable components] in the engineered safety
19 features at PNPS, the project team finds that, for this component type, this aging effect is not
20 applicable to PNPS.
21 AM
22 In PNPS LRATable 3.2.1 ýe2 iscussion columi, appcanr states that the loss of
23 material due to general crosiof,. and fouling of seetdryvelI and supioression chamber spray
24 system nozzle and flow orice intkrn•dsurf5ces *d t uncontrolled indoor air is not
25 applicable to PNPS becauxse there ar no stel iozzles orlow orifices internally exposed to air
26 in the drywell and suppression chamber spray flow~paths.
27
28 [The project team evaluation, if applicable]
29
30 On the basis that there [is/are] no [list of applicable components] in the engineered safety
31 features at PNPS, the project team finds that, for this component type, this aging effect is not
32 applicable to PNPS.
33
34 In PNPS LRATable 3.2.1, Item 3.2.1-15discussion column, the applicant states that the loss of
35 material due to general, pitting, and crevice corrosion of steel containment isolation piping, piping
36 containment, and piping elements internal surfaces exposed to treated water is not applicable to
37 PNPS because steel containment isolation components exposed to treatedwater are all part of
38 other safety systems that are evaluated separately.
39
40 [The project team evaluation, if applicable]
41
42 On the basis that there [is/are] no [list of applicable components] in the engineered safety
43 features at PNPS, the project team finds that, for this component type, this aging effect is not
44 applicable to PNPS.
45
46 In PNPS LRATable 3.2.1, Item 3.2.1 -20discussion column, the applicant states that the loss of
47 fracture toughness due to thermal aging embrittlement of cast austenitic stainless steel (CASS)
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1 piping, piping components, and piping elements exposed to treated water (borated or unborated)
2 in excess of 250'C (>482°F) is not applicable because there are no CASS components in the
3 ESF systems.
4
5 [The project team evaluation, if applicable]
6
7 On the basis that there [is/are] no [list of applicable components] in the engineered safety
8 featuresat PNPS, the project team finds that, for this component type, this aging effect is not
9 applicable to PNPS.

10
11 In PNPS LRA, Table 3.2.1, Item 3.2.1-21 discussion column the applicant states that cracking
12 due to cycling loading, stress corrosion cracking for high-strength steel closure bolting exposed
13 to air with steam or water leakage is not applicable at PNPS because high strength steel closure
14 bolting is not used in ESF systems at PNPS
15
16 [The project team evaluation, if applicable]
17
18 On the basis that there [is/are] no [list of applicable components] in the engineered safety
19 features at PNPS, the project teamfinds that, forthis componenttype, this aging effect is not
20 applicable to PNPS.
21 

Y22 In PNPS LRA, Table 3.2..AiN;e;n3.2.T -22 ussi;' .. coluR ia i rstates that the loss of

23 material due to general, p1ting, Ad gevicec)orr' io0dof seet bolting nd closure bolting
24 exposed to uncontrolled iAloor oVo6tdoor !r is no plicable to PNI because all steel closure
25 bolting exposed to externalairs •'oenervativelpassurR'dto be expoed to uncontrolled indoor
26 air.
27
28 [The project team evaluation, if applicable]
29
30 On the basis that there [is/are] no [list of applicable components] in the engineered safety
31 featuresat PNPS, the project team finds that, for this component type, this aging effect is not
32 applicable to PNPS.
33
34 In PNPS LRA, Table 3.2.1, Item 3.2.1-24discussion column the applicant states that the loss of
35 preload due to thermal effects, gasket creep, and self loosening of steel closure bolting exposed
36 to uncontrolled internal or external air is not applicable to PNPS for the following reasons:
37
38 The loss of preload is a design driven effect and not an aging effect requiring
39 management.
40
41 Bolting at PNPS is standard ASTM grade B7 carbon steel, or similar material, except in
42 rare specialized applications such as applications where stainless steel bolting is
43 utilized.
44
45 Loss of preload due to stress relaxation (creep) would only be a concern in very high
46 temperature applications (> 700'F) as stated in the ASME Code, Section 11, Part D, Table
47 4.

291



James Davis -Draft Audit Report 6-30-06.pdf Page.295-

Pilgrim Nuclear Power Station Audit and Review Report

1 No PNPS bolting operates at >7001F. Therefore, loss of preload due to stress relaxation
2 (creep) is not an applicable aging effect for ESF systems.
3
4 Other issues that may result in pressure boundary joint leakage are improper design or
5 maintenance issues.
6
7 Improper bolting application (design) and maintenance issues are current plant
8 operational concerns and not related to aging effects or mechanisms that require
9 management during the period of extended operation.

10
11 To address these bolting operational concerns, PNPS has taken actions to address
12 NUREG-1339,
13
14 [The project team evaluation, if applicable]
15
16 On the basis that there [is/are] no [list of applicable components] in the engineered safety
17 features at PNPS, the project team finds that, forthis component type, this aging effect is not
18 applicable to PNPS.
19
20 In PNPS LRATable 3.2.1, Item 3.2.1-26discussion column, the applicant states that the loss of
21 material due to general, pitting, and crevice corrosion of steel piping, piping components, and
22 piping elements exposed IM.'fed cycle coling v4er is Prof appihlca_ ft6 PN PS because steel
23 containment isolation cor, onenr e•sedto c roe,.cyc oolPling witer are all part of other
24 safety systems that are evaluate~seýa-ray.t
25 W
26 [The project team evaluation, if applicable]
27
28 On the basis that there [is/are] no [list of applicable components] in ihe engineered safety
29 featuresat PNPS, the project team finds that, for this component type, this aging effect is not
30 applicable to PNPS.
.31
32 In PNPS LRATable 3.2.1, Item 3.2.1-33discussion column, the applicant states that the loss of
33 material due to general, pitting, and crevice corrosion of steel encapsulation components
34 exposed to uncontrolled indoor air is not applicable at PNPS because the ESF systems include
35 no steel encapsulation components.
36
37 [The project team evaluation, if applicable]
38
39 On the basis that there [is/are] no [list of applicable components] in the engineered safety
40 features at PNPS, the project team finds that, for this component type, this aging effect is not
41 applicable to PNPS.
42
43 In PNPS LRATable 3.2.1, Item 3.2.1-36discussion column, the applicant states that the loss of
44 material due to general, pitting, crevice, galvanic, and microbiologically-influenced corrosion, and
45 fouling of steel heat exchanger components exposed to raw water is not applicable to PNPS
46 because there are no steel heat exchanger components exposed to raw water in the ESF
47 systems.
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1 [The project team evaluation, if applicable]
2
3 On the basis that there [is/are] no [list of applicable components] in the engineered safety
4 features at PNPS, the project team finds that, for this component type, this aging effect is not
5 applicable to PNPS.
6
7 In PNPS LRATable 3.2.1, Item 3.2.1-37discussion column, the applicant states that the loss of
8 material due to pitting, crevice, and microbiologicall y-influenced corrosion of stainless steel
9 piping, piping componets, and piping elements exposed to raw water is not applicable to PNPS

10 because there are no stainless steel components exposed to raw water in the ESF systems.
11
12 [The project team evaluation, if applicable]
13
14 On the basis that there [is/are] no [list of applicable components] in the engineered safety
15 features at PNPS, the project team finds that, for this component type, this aging effect is not
16 applicable to PNPS.
17
18 In PNPS LRATable 3.2.1, Item 3.2.1-38discussion column, the applicant states that the loss of
19 material due to pitting, crevice, and microbiologically-influenced corrosion and fouling of
20 stainless steel components internal surfaces exposed to raw water is not applicable to PN PS21 because there are no stainless steel components exPosed to raw water in the ESF systems.

22
23 [The project team evaluaton, if apfplicable],,;
24 [ia0c e
25 On the basis that there [i re]no [Ii of applica le ponents] in t engineered safety
26 features at PNPS, the project team finds that, for this component type, this aging effect is not
27 applicable to PNPS.
28
29 In PNPS LRATable 3.2.1, Item 3.2.1-39discussion column, the applicant states that the loss of
30 material due to pitting, crevice, and microbiologically-influenced corrosion and fouling of
31 stainless steel heat exchanger components exposed to raw water is not applicable to PNPS
32 because there are no stainless steel heat exchanger components exposed to raw water in the
33 ESF systems.
34
35 [The project team evaluation, if applicable]
36
37 On the basis that there [is/are] no [list of applicable components] in the engineered safety
38 features at PNPS, the project team finds that, for this component type, this aging effect is not
39 applicable to PNPS.
40
41 In PNPS LRATable 3.2.1, Item 3.2.1-40discussion column, the applicant states that the
42 reduction of heat transfer due to fouling of steel and stainless steel heat exchanger tubes
43 (serviced by open-cycle cooling water) exposed to raw water is not applicable to PNPS because
44 there are no steel or stainless steel heat exchanger tubes exposed to raw water in the ESF
45 systems.
46
47 [The project team evaluation, if applicable]
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1 On the basis that there [is/are] no [list of applicable components] in the engineered safety
2 features at PNPS, the project team finds that, for this component type, this aging effect is not
3 applicable to PNPS.
4
5 In PNPS LRATable 3.2.1, Item 3.2.1-42discussion column, the applicant states that the loss of
6 material due to selective leaching of gray cast iron piping, piping components, and piping
7 elements exposed to closed cycle cooling water is not applicable to PNPS because there are no
8 grey cast iron components exposed to closed cycle cooling water in the ESF system.
9

10 [The project team evaluation, if applicable]
11
12 On the basis that there [is/are] no [list of applicable components] in the engineered safety
13 features at PNPS, the project team finds that, for this component type, this aging effect is not
14 applicable to PNPS.
15
16 In PNPS LRATable 3.2.1, Item 3.2.1-43discussion column, the applicant states that the loss of
17 material due to selective leaching of gray cast iron piping, piping components, and piping
18 elements exposed to soil is not applicable to PNPS because there are no grey cast iron
19 components exposed to soil in the ESF system.
20
21 [The project team evaluation, if applicable] .
22 [im ]i nierdsft
23 On the basis that there [s no li

24 featuresat PNPS, the prdtct teamiftds that, forf-tKs conionent type, this aging effect is not
S..-• 25 applicable to PNPS. . I I k t . ,

26
27 In PNPS LRATable 3.2.1, Item 3.2.1-50 discussion column, the applicant states that the aging of
28 aluminum piping, piping components, and piping elements exposed to uncontrolled internal or
29 external air is not applicable to PNPS because there are no aluminum components in the ESF
30 system.
31
32 [The project team evaluation, if applicable]
33
34 On the basis that there [is/are] no [list of applicable components] in the engineered safety
35 features at PNPS, the project team finds that, for this component type, this aging effect is not
36 applicable to PNPS.
37
38 In PNPS LRATable 3.2.1, Item 3.2.1-51 discussion column, the applicant states that aging of
39 galvanized steel ducting exposed to controlled indoor air is not applicable to PNPS because
40 galvanized steel surfaces are evaluated as steel for the ESF systems.
41
42 [The project team evaluation, if applicable]
43
44 On the basis that there [is/are] no [list of applicable components] in the engineered safety
45 features at PNPS, the project team finds that, forthis component type, this aging effect is not
46 applicable to PNPS.
47
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1 In PNPS LRATable 3.2.1, Item 3.2.1-54discussion column, the applicant states that aging of
2 steel piping, piping components, and piping elements exposed to indoor controlled air is not
3 applicable to PNPS because there are no steel components of the ESF systems in indoor
4 controlled air environments. All indoor air environments are conservatively considered to be
5 uncontrolled.
6
7 [The project team evaluation, if applicable]
8
9 On the basis that there [is/are] no [list of applicable components] in the engineered safety

10 features at PNPS, the project team finds that, for this component type, this aging effect is not
11 applicable to PNPS.
12
13 In PNPS LRATable 3.2.1, Item 3.2.1-55discussion column, the applicant states that aging of
14 steel and stainless steel piping, piping components, and piping elements in concrete is not
15 applicable to PN PS because there are no steel or stainless steel components of the ESF
16 system embedded in concrete.
17
18 [The project team evaluation, if applicable]
19
20 On the basis that there [is/are] no [list of applicable components] in the engineered safety
21 features at PNPS, the project team finds that, for this component type, this aging effect is not
22 applicable to PNPS. 'A

23
24 ffepoea 887e pa-aqraý ,ifapp. Ia, for ajletms hatit Fea-WZT4-m77'
25 hkpliubeto k titsp}iatntj ~26

27 rfitF& aRAI6r IS6t-sflgt a&U§'skt aU~pWvena d eva aI66 ph rej
28

30 Upgr g1n,7~~~grt ay, ,PAýP -s prci;a~
31
32 Engineered Safety Features AMR Line Items That Have No Aging Effect (PNPS LRA
33 Tables 3.2.2-1 through 3.2.2-7)
34
35 In LRA Tables 3.2.2-1 through 3.2.2-7, the applicant identified AMR line-items where no aging
36 effects were identified as a result of its aging review process. Specific instances in which the
37 applicant states that no aging effects were identified occurred for the following components,
38 fabrication materials, and environments.
39
40 Components fabricated from stainless steel used for tubing, thermowelis, duct work, and
41 orifices that are and exposed to an indoor air environment require no AMR. The
42 environment is not in the GALL Report for this component and this material.
43
44 On the basis of its review of current industry research and operating experience, the project
45 team found that and indoor air environment on stainless steel tubing, thermowells, ductwork, and
46 orifices will not result in aging that will be of concern during the period of extended operation.
47 [provide project team evaluation] Therefore, the project team concluded that there are no
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1 applicable aging effects requiring management for stainless steel components exposed to and
2 indoor air environment.
3
4 Components fabricated from copper alloy (>15% zinc) used for valve bodies and tubing
5 and exposed to an indoor air environment require no AMR. The environment is not in the
6 GALL Report for this component and this material.
7
8 On the basis of its review of current industry research and operating experience, the project
9 team found that an indoor air environment on valve bodies and tubing fabricated from a copper

10 alloy (>15% zinc) will not result in aging that will be of concern during the period of extended
11 operation. [provide project team evaluation] Therefore,the project team concluded that there
12 are no applicable aging effects requiring management for components fabricated for copper
13 alloy (>15% zinc) exposed to and indoor air environment.
14
15
16 3.2.2.3.1 Residual Heat Removal System (RHR)- Summaryof Aging ManagementEvaluationr
17 - PNPS LRA Table 3.2.2-1
18
19 The Project Team reviewedthe PNPS LRATable 3.2.2-1 which summarizes the results of AMR
20 evaluations for the residual heat removal component groups.
21
22 In the PNPS LRA Table3.the 1 plcan pro d to manage[_Plst aging effect] of [list
23 materials] for the [component types] exposed to iast nvrbnment] envronment using PNPS AMP
24 [AMP Numbe] titled [AMmOtame-
25
26 The Project Team reviewed [AMP Name] program and the evaluation is documented in Section
27 [3.0.3.A.A.] of this audit report. [Briefly provide summary of the program and the project team
28 evaluation]. On the basis of its review of the applicant's plant-specific and industry operating
29 experience, the project team found the aging effect of [list aging effect] of [List Material] material
30 exposed to [List Environment] environment are effectively managed using [Applicant AMP Name]
31 program. On this basis, the project team found that management of [list aging effect] in PNPS
32 LRATable 3.2.2-1 titled "Residual Heat Removal System (RHR)- Summaryof Aging
33 Management Evaluation is acceptable.
34
35 3.2.2.3.2 Core Spray System (CS) - Summaryof Aging Management Evaluation - PNPS LRA
36 Tabe 3.
37
38 The Project Team reviewedthe PNPS LRATable 3.2.2-2 which summarizesthe results of AMR
39 evaluations for the core spray system component groups.
40
41 In the PNPS LRA Table 3.2.2-1 the applicant proposed to manage [list aging effect] of [list
42 materials] for the [component types] exposed to [list environment] environment using PNPS AMP
43 [AMP Numbel titled [AMPName].
44
45 The Project Team reviewed [AMP Name] program and the evaluation is documented in Section
46 [3.0.3,A.A.] of this audit report. [Briefly provide summary of the program and the project team
47 evaluation]. On the basis of its review of the applicant's plant-specific and industry operating
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1 experience, the project team found the aging effect of [list aging effect] of [List Material] material
2 exposed to [List Environment] environment are effectively managed using [Applicant AMP Name]
3 program. On this basis, the project team found that management of [list aging effect] in PNPS
4 LRA Table 3.2.2-2 titled "Core Spray System (CS) - Summaryof Aging Management Evaluation
5 is acceptable.
6
7 3.2.2,3.3 Automatic Depressurization System (ADS)- Summaryof Aging Management
8 Evaluation - PNPS LRA Table 3.2-2-3
9

10 The Project Team reviewedthe PNPS LRATable 3.2.2-3 which summarizesthe results of AMR
11 evaluations for the automatic depressurization system component groups.
12
13 In the PNPS LRATabIe 3.2.2-3the applicant proposedto manage[list aging effect] of [list
14 materials] forthe [component types] exposed to [list environment] environment using PNPS AMP
15 [AMP Numbelrtitled [AMPName].
16
17 The Project Team reviewed [AMP Name] program and the evaluation is documented in Section
18 [3.0.3.A.A.] of this audit report. [Briefly provide summary of the program and the project team
19 evaluation]. On the basis of its review of the applicant's plant-specific and industry operating
20 experience, the project team found the aging effect of [list aging effect] of [List Material] material
21 exposed to [List Environment] environmrent are effectively managed using [Applicant AMP Name]
22 program. On this basis, the project team ndtha maneI"mmeno flks aging effect] in PN PS
23 LRA Table 3.2.2-3 titled "AutomatEi Icepre riza-ion System (ADS) -tSummaryof Aging
24 Management Evaluation i acceprab e.1.
25
26 3.2.2.3.4 High Pressure Coolant Iniection System (HPCI) - SummarvoLf Aging Management
27 Evaluation - PNPS LRA Table 3 2-2-1
28
29 The Project Team reviewedthe PNPS LRATable 3.2.2-4 which summarizesthe results of AMR
30 evaluations for the high pressure coolant injection system component groups.
31
32 In the PN PS LRA Table 3.2.2-4 the applicant proposed to manage [list aging effect] of [list
33 materials] for the [component types] exposed to [list environment] environment using PNPS AMP
34 [AMP Number titled [AMPName].
35
36 The Project Team reviewed [AMPName] program and the evaluation is documented in Section
37 [3.0.3.A.A.] of this audit report. [Briefly provide summary of the program and the project team
38 evaluation]. On the basis of its review of the applicant's plant-specific and industry operating
39 experience, the project team found the aging effect of [list aging effect] of [List Material] material
40 exposed to [List Environment] environment are effectively managed using [Applicant AMP Name]
41 program. On this basis, the project team found that management of [list aging effect] in PNPS
42 LRA Table 3.2.2-4 titled "High Pressure Coolant Injection System - Summaryof Aging
43 Management Evaluation is acceptable.
44
45 3.2.2.3.5 Reactor Core Isolation Cooling System (RCIC)- Summaryof Aging Management
46 Evaluation- PNPSLRA Table3.2.2-5
47
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1 The Project Team reviewedthe PNPS LRATable3.2.2-5 which summarizesthe results of AMR
2 evaluations for the residual heat removal component groups.
3
4 In the PNPS LRA Table 3.2.2-5 the applicant proposed to manage [list aging effect] of [list
5 materials] for the [component types] exposed to [list environment] environment using PNPS AMP
6 [AMP Numbed titled [AMPName].
7
8 The Project Team reviewed [AMP Name] program and the evaluation is documented in Section
9 [3.0.3.AA.A of this audit report. [Briefly provide summary of the program and the project team

10 evaluation]. On the basis of its review of the applicant's plant-specific and industry operating
11 experience, the project team found the aging effect of [list aging effect] of [List Material] material
12 exposed to [List Environment] environment are effectively managed using [Applicant AMP Name]
13 program. On this basis, the project team found that management of [list aging effect] in PNPS
14 LRA Table 3.2.2-5 titled "Reactor Core Isolation Cooling System (RCIC)- Summaryof Aging
15 Management Evaluation is acceptable.
16
17
18 In the PNPS LRA Table 3.2.2-5 the applicant proposed to manage the loss of material due to
19 wear of copper alloy (>15% zinc) for the heat exchanger tubes exposed to lube environment
20 using PNPS AMP number B. 1.15 titled Heat Exchanger Monitoring Program.
21
22 The Project Team review&d t h-eatJ'fger rnitoring program an¶ite evaluation is
23 documented in Section [3t.3.A. this u•- dit eprt. [Briefly provide summary of the program
24 and the project team evaluation]. On•the b ftsfrvi•vl of the applicant's plant-specific and
25 industry operating experihce; tle project t'artfound the-aging effect of loss of material due to
26 wear of copper alloy (>15% zinc) heat exchanger tubes exposed to a lubricating oil environment
27 are effectively managed using the heat exchanger monitoring program. On this basis, the
28 project team found that management of the loss of material due to wear in PNPS LRA Table
29 3.2.2-5 titled "Reactor Core Isolation Cooling System (RCIC) - Summary of Aging Management
30 Evaluation is acceptable.
31
32 In the PNPS LRA Table 3.2.2-5 the applicant proposed to manage [list aging effect] of [list
33 materials] for the [ component types] exposed to [list environment] environment using PNPS AMP
34 [AMP Numbed] titled [AMPName].
35
36 The Project Team reviewed [AM PName] program and the evaluation is documented in Section
37 [3.0.3.A.A.] of this audit report. [Briefly provide summary of the program and the project team
38 evaluation]. On the basis of its review of the applicant's plant-specific and industry operating
39 experience, the project team found the aging effect of [list aging effect] of [List Material] material
40 exposed to [List Environment] environment are effectively managed using [Applicant AMP Name]
41 program. On this basis, the project team found that management of [list aging effect] in PNPS
42 LRA Table 3.2.2-5 titled "Reactor Core Isolation Cooling System (RCIC) - Summary of Aging
43 Management Evaluation is acceptable.
44
45 On the basis of its audit and review of the applicant's program, the project team found that the
46 applicant has demonstrated that the effects of aging will be adequately managed so that the
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1 intended functions will be maintained during the period of extended operation, as required by 10
2 CFR 54.21(a)(3).
3
4 Conclusion
5
6 On the basis of its review, the project team found that the applicant appropriately evaluated AMR
7 results involving material, environment, aging effects requiring management, and AMP
8 combinations that are not addressed in the GALL Report. The project team found that the
9 applicant has demonstrated that the effects of aging will be adequately managed so that the

10 intended functions will be maintained consistent with the CLB for the period of extended
11 operation, as required by 10 CFR 54.21 (a)(3).
12
13 3.2.3 Conclusion
14
15 On the basis of its review, the project team concluded that the applicant has demonstrated that
16 the aging effects associated with the engineered safety features components will be adequately
17 managed so that the intended functions will be maintained consistent with the CLB for the period
18 of extended operation, as required by 10 CFR 54.21 (a)(3).
19
20 The project team also reviewed the applicable UFSAR supplement programsummaries and
21 concludes that they adequately describe the AMPs credited for managing aging of the
22 engineered safety features inp fs, a~srequired by cU5'42•i(d).

23
24P
25
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1 3.3 Aging Managementof Auxiliary Systems
2
3 This section of the audit and review report document the project team's review and evaluation of
4 PN PS aging management review (AMR) results for those components in the auxiliary systems.
5 The following systems are addressed in this section:
6
7 standby liquid control system
8 salt service water system
9 reactor building closed cooling water system

10 emergency diesel generatorsystem
11 station blackout diesel generatorsystem
12 security diesel
13 fuel oil system
14 instrument air system
15 fire protection - watersystem
16 fire protection - halon system
17 heating, ventilation and air conditioning systems
18 primary containment atmosphere control
19 fuel pool cooling and fuel handling and storage systems
20 miscellaneous systems in scope for 10 CFR54.4(a)(2)
21
22 3.3.1 SummaryofTechiiica'PI format onin tAteApplication
23 i24 In thePNPS LRASectiont.3 ,ticapplicant pro e of its MRsforthe auxiliary
25 systems components anctf nerlgroups. #
26
27 In PNPS LRA Table 3.3.1, "Summary of Aging Management Evaluations for the Auxiliary
28 Systems Evaluated in Chapter VII of NUREG- 801 ,"the applicant provides a summary
29 comparison of its AMR line-items with the AMR line-items evaluated in the GALL Report for the
30 auxiliary systems components and component groups. The applicant also identifies for each
31 component type in the PNPS LRA Table 3.3.1 those components that are consistent with the
32 GALL Report, those for which the GALL Report recommends further evaluation, and those
33 components that are not addressed in the GALL Report together with the basis for their
34 exclusion.
35
36 In the PNPS LRA Tables 3.3.2-1 through 3.3.2-14-35, the applicant provided a summary of the
37 AMR results for component types associated with the following auxiliary systems:
38
39 Standby Liquid Control (SLC) System
40 SSW Systems
41 Reactor Building Closed Cooling Water (RBCCW) System
42 Emergency Diesel Generator (EDG) System
43 Station Blackout Diesel (SBO) System
44 Security Diesel
45 Fuel Oil (FO) System
46 InstrumentAir (IA) System
47 Fire Protection - WaterSystem
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1 Fire Protection - Halon System
2 Heating, Ventilation and Air Conditioning (HVAC) Systems
3 Primary Containment Atmosphere Control (PCAC) Systems
4 Fuel Pool Cooling (FPC) and Fuel Handling and Storage Systems
5
6 Miscellaneous Systems in Scope for 10 CFR 54.4(a)(2)(Tables 3.3.2-14-1 to 3.3.2-14-35)
7
8 Circulating Water System, Nonsafety-Related Components Affecting Safety-Related
9 Systems (CWS)

10
11 Compressed Air System, Nonsafety-Related Components Affecting Safety-Related
12 Systems (CAS)
13
14 Condensate System, Nonsafety-Related Components Affecting Safety-Related Systems
15
16 Condensate Demineralizer (CDS), Nonsafety-Related ComponentsAffecting
17 Safety- Related Systems
18
19 Condensate Storage and Transfer System, Nonsafety-Related Components Affecting
20 Safety-Related Systems
21
22 Control Rod Drive (C D) Sysv. 7snnsafet.- -As Affecting
23 Safety-Related SN ems ..

25 Core Spray (CS) e Nonsafet-R ents Affcting Safety-Related
26 Systems
27
28 Emergency Diesel Generator (EDG) System, Nonsafety-Related ComponentsAffecting
29 Safety-Related Systems
30
3.1 Extraction Steam System, Nonsafety- Related Components Affecting Safety-Related
32 Systems
33
34 Feedwater System, Nonsafety-Related ComponentsAffecting Safety-Related Systems
35
36 FeedwaterHeater Drains and Vents System, Nonsafety-Related Components Affecting
37 Safety- Related Systems
38
39 Fire Protection System, Nonsafety-Related Components Affecting Safety-Related
40 Systems
41
42 Fuel Oil (FO) Storage and Transfer System, Nonsafety-Related Components Affecting
43 Safety-Related Systems
44
45 Fuel Pool Cooling (FPC) and Demineralizer System, Nonsafety-Relatad Components
46 Affecting Safety-Related Systems
47
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1 Heating, Ventilation and Air Conditioning (HVAC) Systems, Nonsafety-RelatEd
2 Components Affecting Safety- Related Systems
3
4 High Pressure Coolant Injection (HPCI) System, Nonsafety-Related Components
5 Affecting Safety- Related Systems
6
7 Main Condenser, Nonsafety-Related Components Affecting Safety-Related Systems
8
9 Main Steam (MS) System, Nonsafety-Related ComponentsAffecting Safety-Related

10 Systems
11
12 Offgas and Augmented Offgas (AOG)System, Nonsafety-Related Components Affecting
13 Safety- Related Systems
14
15 Post-Accident Sampling (PASS) System, Nonsafety-Related Components Affecting
16 Safety- Related Systems
17
18 Potable and SanitaryWater System, Nonsafety-Related Components Affecting
19 Safety- Related Systems
20
21 Primary tainfm-rfeAtmosphery d Control AC) System, Nongsafety-Related
22 ComponentsAffecing3f-ty- elad Syst [..
23
24 Radioactive WasteSysteYm, ansafety-Relatai Components ffecting Safety-Related
25 Systems . i A F
26
27 Reactor Building Closed Cooling Water (RBCCW)System, Nonsafety-Related
28 Components Affecting Safety- Related Systems
29
30 Reactor Core Isolation Cooling (RCIC) System, Nonsafety-Related Components
31 Affecting Safety-Related Systems
32
33 Reactor Coolant (RCS)System, Nonsafety-Related Components Affecting
34 Safety-Related Systems
35
36 Reactor Water Cleanup (RWCU)System, Nonsafety-Related Components Affecting
37 Safety- Related Systems
38
39 Residual Heat Removal (RHR)System, Nonsafety-Related ComponentsAffectirig
40 Safety-Related Systems
41
42 SSW System, Nonsafety- Related Components Affecting Safety- Related Systems
43
44 Sampling Systems, Nonsafety-Related ComponentsAffecting Safety-Related Systems
45
46 Sanitary Soiled Waste and Vent; Plumbing and Drains, Nonsafety-Related Components
47 Affecting Safety- Related Systems
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1 Screen Wash System, Nonsafety-Related ComponentsAffecting Safety-Related
2 Systems
3
4 Standby Liquid Control (SLC) System, Nonsafety-Related Components Affecting
5 Safety- Related Systems
6
7 Turbine Building Closed Cooling Water (TBCCW) System, Nonsafety-Related
8 Components Affecting Safety-Related Systems
9

10 Turbine Generator and Auxiliaries, Nonsafety-Related ComponentsAffecting
11 Safety- Related Systems
12
13 Specifically, the information for each component type includes intended function, material,
14 environment, aging effect requiring management, AMPs, the GALL Report Volume 2 item, cross
15 reference to the PNPS LRA Table 3.3.1 (Table 1), and generic and plant-specific notes related to
16 consistency with the GALL Report.
17
18 The applicant's AMRs incorporatesapplicable operating experience in the determination of aging
19 effect requiring managements (AERMs). These reviews include evaluation of plant-specific and
20 industry operating experience. The plant-specific evaluation include reviews of condition reports
21 and discussions with appropriate site personnelto identify AERMs.- The applicant's review of
22 industry operating experience includres a diew oAt e GCAL heport ai operating experience
23 issues identified since theissuad& 61 the CALL-Aep rt.24 .
25 3.3.2 Project Team Eviluation

26
27 The project team reviewed-PNPS LRA Section 3.3 to determine if the applicant provided
28 sufficient information to demonstrate that the effects of aging for the auxiliary systems
29 components that are within the scope of license renewal and subject to an AMR will be
30 adequately managed so that the intended function(s) will be maintained consistent with the CLB
31 for the period of extended operation, as required by 10 CFR 54.21 (a)(3).
32
33 The project team reviewed certain identified AMR line-items to confirm the applicant's claim that
34 these AMR line-items were consistent with the GALL Report. The project team did not repeat its
35 review of the matters described in the GALL Report. However, the project team did verify that
36 the material presented in the PNPS LRAwas applicable and that the applicant had identified the
37 appropriate GALL Report AMR line-items. The project team's audit evaluation is documented in
38 Section 3.3.2.1 of this audit and review report. In addition, the project team's evaluations of the
39 AMPs are documented in Section 3.0.3 of this audit and review report.
40
41 The project team reviewed those selected AMR line-items for which furtherevaluation is
42 recommended by the GALL Report. The project team confirmed that the applicant's further
43 evaluations were in accordance with the acceptance criteria in SRP-LR. The project team's
44 audit evaluation is documented in Section 3.3.2.2 of this audit and review report.
45
46 The project team also reviewed of the remaining AMR line-items that were not consistent with or
47 not addressed in the GALL Report based on NRC-approved precedents. The audit included
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evaluating whetherall plausible aging effects were identified and whether the aging effects listed
were appropriate for the combination of materials and environments specified. The project
team's evaluation is documented in Section 3.3.2.3 of this audit and review report.

Finally, the project team reviewed the AMP summary descriptions in the UFSAR Supplement to
ensure that they provided an adequate description of the programs credited with managing or
monitoring aging for the auxiliary systems.

Table 3.3-1 below provides a summary of the project team's evaluation of components, aging
effectslaging mechanisms, and AMPs listed in LRA Section 3.3 that are addressed in the GALL
Report. It also includes the section of the audit and review report in which the project team's
evaluation is documented.

Table 3.3-1 Staff Evaluation for Auxiliary Systems Componentsin the GALL Report
15
16 em N1o, C6:lhr 6&n Grcuj Agingj4 " p ......... . K" ... P in . R. Staff

Meoai*t EvaluRenon

17 3.3.1-1 Steel cranes - Cumulative TLAA to be evaluated for
structural girders fatigue damage structural girders of
exposed to air - indoor cranes. See the
uncontro fled (external) Standard Review Plan,

Se~on 4. r enenic

18 3.3 1-2 Steel and stainless Cumulative TLAA, evaluated in
steel piping, piping fatigue damage accordance with
components, piping 10 CFR 54.21(c)
efemnents, and heat

exchanger components
expose d to air - indoor
uncontro fled, treated
borated water or
tr'eated water

19 3.3.1-3 Stainless steel heat Reduction ofheat Water Chemistry and
exchanger tubes transfer due to One-Time Inspection
exposed to treated fouling
water

20 3.3.1-4 Stainless steel piping, Crackin g due to Water Chemistry and
piping components, stress corrosion One-Time Inspecion
and piping elements crackin g
exposed to sodium
pentabo rate solution
> 60'C (> 140°F)
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2

3

4

5

6

7

8

9

10

ftemrNý$i. Cmpw~t Group AgeingE~ffctI AMP in GLL7 AWET n LRA Staff~

3_31-5 Stainless steel and Cracking dueto A plant specific aging
stainless dad steel stress corrosion management program
heat exchanger crackin g is to be evaluated.
compone nts exposed
to treated water > 60'C
(> 140'F)

3.3.1-6 Stainless steel diesel Cracking dueto A plant specific aging
engine exhaust piping, stress corrosion management program
piping components, crackin g is to be evaluated.
and piping elements
exposed to diesel
exhaust

.3.1-7 PWR Only

.3.1-8 PWR Only

.3.1-9 PWR Only

.3.1-10 High-strength steel Cracking dueto Bolting Integrity
closure bolting stress corrosion The AMP isto be
exposed to air with crackin g, cyclic augmented by
steam or water toading l,7. appropriatn er.s dpeon a
leakage. to dAtect crtacking if the

6Ut to btsre r4 wfirwse
N

repta d during

3.3.1-11 Elastomer seals and Hardening and A plant specific aging
components exposed loss of strength management program
to air - indoor due to elastomer is to be evaluated
uncontro fled degradation
(internalfex ternal)

3.3.1-12 Elastomer lining Hardening and A plant-specific aging
exposed to treated loss of strength management program
water or treated due to elastomer is to be evaluated,
borate d water idegradation

3.3.1-13 Boral, boron steel Reduction of A plant specific aging
spent fuel storage neutron- management program
racks neutron- absor bing is to be evaluated
absorbing sheets capacity and loss
exposed to treated of material due to
water or treated general corrosion
borated water

3.3.1-14 Steel piping, piping Loss of material Lubricating Oil Analysis
component, and piping due to general, and One-Time
elements exposed to pitti ng, and Inspec on
lubricating oil crevice corrosion

305



I James Davis - Draft Audit Report 6-30-06.pdf P5agbe'309

Pilgrim Nuclear Power Station Audit and Review Report

fte.. No. do .p.en. Group. . Aing Effiect ... MPn LRA st•t :
Wchani4'" Evaluation

1 33.1-15 Steel reactor coolant Loss of material Lubricating Oil Analysis
purmp oil collection due to general, and One-Time
system piping, tubing, pitti ng, and Inspecti on
and valve bodies crevice corrosion
exposed to lubricating
oil

2 .3.1-16 Steel reactor coolant Loss ofmaterial Lubricating Oil Analysis
pump oil collection due to general, and One-Trime
system tank exposed to pitti ng, and Inspecti on to evaluate
lubricating oil crevice corrosion the thickness ofthe

lower portion ofthe tank

3 .3.1-17 Steelpiping, piping Loss of material Water Chemistry and
components ,and due to general, One-Time Inspection
piping elements pitti ng, and
exposed to treated crevice corrosion
water

4 3.3.1-18 Stainless steel and Loss of Aplant specific aging
steel diesel engine material/gener al management program
exhaust piping, piping (steel only), pitting is to be evaluated
components ,and _.Mi and crevice IL
piping elements corrosi h
exposed to dieselexhaust :i:

5 3.3.1-19 Steel (with orwithout Loss olmateriat Buried6'ipirng and Tanks
coatin g or wrapping) due to general, Surveillance
piping, piping pitti ng, crevice, or
component s, and and Buried Piping and Tanks
piping elements micro biologically Inspection
exposed to soil influenced

corrosion

6 3.3.1-20 Steel piping, piping Loss of material Fuel OilChemistry and
components ,piping due to general, One-Time Inspection
elements and tanks pitb ng, crevice,
exposed to fuel oil and

micro biologically

influenced
corrosion, and
fouling

7 3.3.1-21 Steel heat exchanger Loss ofmaterial Lubricating OilAnalysis
components exposed due to general, and
to lubricating oil pitti ng, crevice, One-Time Inspection

and
micro biologically
influenced
corrosion, and
fouling
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Item No. Compcýw CroupiE AMP in GALL APin LRS, sf
........... l••sm JR.p.rti . Evaluation

3.3.1-22 Steel with elastomer Loss of material Water Chemistry and
lining or stainless steel due to pitting and One-Time Inspection
dadding piping, piping crevice corrosion
components and (only for steel
piping elements after
exposed to treated lining/cladding
water and treated degradation)
borated water

3.3.1-23 Stainless steel and Loss of material Water Chemistry and
steel with stainless due to pitting and One-Time Inspection
steel cladding heat crevice corrosion
exchanger components
exposed to treated
water

3.3.1-24 Stainless steel and Loss of material Water Chemistry and
aluminum piping, due to pitting and One-Time Inspection
piping components, crevice corrosion
and piping elements
exposed to treated
water

.3.1-25 CopperalloyHVAC" Loss 67materig Aprant-spe'ific aging
piping, piping due topitting "and mangeminetroram
components piping creve corroaon is tog evaluated.
elements exposed t-.-.. U •
condensation (external)

.3.1-26 Copper alloy piping, Loss ofmaterial Lubricating Oil Analysis
piping components, due topitting and and
and piping elements crevice corrosion One-Time Inspection
exposed to lubricating
oil

3.3.1-27 Stainless steel HVAC Loss ofmaterial A plant-specific aging
ducting and aluminum due to pitting and management program
HVAC piping, piping crevice corrosion is to be evaluated.
components and
piping elements
exposed to
condensation

3.3.1-28 Copper alloy fire Loss of material A plant-specific aging
protection piping, due to pitting and management program
piping components, crevice corrosion is to be evaluated.
and piping elements
exposed to
condensation (internal)

3.3.1-29 Stainless steel piping, Loss of material A plant-specific aging
piping components, due to pitting and management program
and piping elements crevice corrosion is to be evaluated.
exposed to soil
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1.3.1-30 Stainless steel piping, Loss of material Water Chemistry and
piping components, due to pitting and One-Time Inspedion
and piping elements crevice corrosion
exposed to sodium
pentabo rate solution

2 .3.1-31 Copper alloy piping, Loss of material Water Chemistry and
piping components, due to pitting, One-Time Inspecton
and piping elements crevice, and
exposed to treated galvanic
water corro sion

3 3.3.1-32 Stainless steel, Loss of material Fuel OilChemistry and
aluminum and copper due to pitting, One-Time Inspecion
alloy piping, piping crevice, and
components and microbiologic ally
piping elements influenced
,exposed to fuel oil corrosion

4 3.3.1-33 Stainless steel piping, Loss of material Lubricat ng Oil Analysis
piping components, due to pitting, and
and piping elements crevice, and One-Time Inspection
exposed to lubricatiff'" rricrobto"ogit a!ly
oil infiuen~d

6 3.3.1-34 Elastomer seals and Loss materi - A pan.spefic aging
components exposetJ due to ear management program
to air - indoor is to be evaluated.
uncontrolled (internal
or external)

6 .3.1-35 PWR Only

7 .3.1-36 Boraflex spent fue! Reduction of Boraflex Monitoring
storage racks neutron- neutron-
absorbin g sheets absorb ing
exposed to treated capacity due to
water boraflex

degradation

8 3.3.1-37 Stainless steel piping, Cracktn g due to BWR Reactor Water
piping components, stress corrosion Cleanup System
and piping elements crackdn g,
exposed to treated intergranular
water > 60'C (> 1405F) stress corrosion

crackin g

9 3.3.1-38 Stainless steel piping, Cracktn g due to BWR Stress Corrosion
piping components, stress corrosion Crackin g and Water
and piping elements crackdn g Chemistry
exposed to treated
water > 60'C (> 14057)
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33.1-39 Stainless steel BWR Cracking due to Water Chemistry
spent fuel storage stress corrosion
racks exposed to crackin g
treated water > 60

0
C

(> 140'F) I

3.31-40 Steel tanks in diesel Loss of material Aboveground Steel
fuel oil system exposed due to general, Tanks
to air -outdoor piti ng, and
(external) crevice corrosion

.3.1-41 High-strength steel Cracking dueto Bolting Integrity
dosure bolting cyctic loading,
exposed to air with stress corrosion
steam or water leakage crackin g

3.3.1-42 Steel closure bolting Loss ofmaterial Bolting Integrity
exposed to air with due to general
steam orwater leakage corros ion

.3.1-43 Steel bolting and Loss ofrmaterial Bolting Integrity
closure bolting due to general,
exposed to air - indoor • pitb ng. and ....
uncontrolled (exlerc•elt af . vic 14o o I n"
orair -outdoor h

3.3.1-44 Steel compressed eir Loss r material Boltig Interity
system closure bolting due to general,
exposed to pitti ng, and
condensation crevice corrosion

3.3.1-45 Steel closure bolting Loss ofpreload Bolting Integrity
exposed to air - indoor due to thermal
uncontro lied (external) effect s, gasket

creep, and self-
loosening

.3.1-46 Stainless steel and Cracking due to Closed-Cycle Cooling
stainless dad steel stress corrosion Water System
piping, piping crackin g
components, piping
elements and heat
exchanger components
expose d to dosed
cycle cooling water
>60

0C (> 140'F)
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3.3.1-47 Steelpiping, piping Loss of material Closed- Cycle Cooling
components piping due to general, Water System
elements tanks, and pint ng, and
heat exchanger crevice corrosion

Dompone nts exposed
to dosed cycle cooling
water

3.3.1-48 Steel piping, piping Loss of material Closed-Cycle Cooling
components piping due to general, Water System
elements , tanks, and pint ng, crevice,
heat exchanger and galvanic
compone nts exposed corrosio n
to dosed cycle cooling
water

3.3.1-49 Stainless steel; steel Loss ofmaterial Closed-Cyc le Cooling
with stainless steel due to Water System
cladding heat microbiologica Ily
exchanger components influenced
expose d to closed corrosion
cycle cooling water. ., f i.e _@

3.3.1-50 Stainless steel pipIg, Loss oMTmateriat Clood- Cyae Cooling
piping components,' cue t.. and atSystimtoepitting and Wate sg

and piping elementt, crevi"• c orroln
exposed to closed
cycle cooling water

.3.1-51 Copper alloy piping, Loss of material Closed-Cycle Cooling
piping components, due to pitting, Water System
piping elements, and crevice, and
heat exchanger galvanic
compone nts exposed corrosion
to dosed cycle cooling
water

3.3.1-52 Steel, stainless steel, Reduction of heat Closed- Cycle Cooling
and copper alloy heat transfer due to Water System
exchanger tubes fouling
exposed to dosed
cycle cooling water

3.3.1-53 Steel compressed air Loss ofmaterial Compressed Air
system piping, piping due to general Monitoring
components and and pitting
piping elements corrosion
exposed to
condensation (internal)
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3.3.1-54 Stainless steel Loss of material Compressed Air
compressed air due to pitting and Monitoring
system piping, piping crevice corrosion
components and
piping elements
exposed to internal
conde nsation

3.3.1-55 Steel ducting d6sure Loss of material External Surfaces
bolting exposed toair - due to general Monitori ng
indoor uncontrolled corros ion
(external)

3.3.1-56 Steel HVAC ducting Loss of material External Surfaces
and components due to general Monitoring
external surfaces corros ion
expos ed to air - indoor
uncontro lied (external)

3.3.1-57 Steel piping and Loss of material External Surfaces
components external due to general Monitori ng
surfaces exposed to air corros ion
-indoor uncontrolled - ,

(External)

3.3.1-58 Steel external surfac•s Los' o•1?'te1 External S .Urfa
exposed toair -indoor due to general Monit'i n"
uncontro lied (externat" corros ion
air -outdoor (external),
and condensation
(external)

3.3.1-59 Steel heat exchanger Lossý of material External Surfaces
components exposed due to general, Monito ring
to air - indoor pitti ng, and
uncontro lied (external) crevice corrosion
or air -outdoor
(external)

3.3.1-60 Steel piping, piping Loss of material External Surfaces
components and due to general, Monito ring
piping elements pitti ng, and
exposed to air - outdoor crevice corrosion

,(external)

.3.1-61 Elastomer fire barrier Increased Fire Protection
penetrati on seals hardness,
exposed to shrinkage and
air-outdoor or loss of strength
air - indoor due to weathering
uncontro lled
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3.3.1-62 Aluminum piping, Loss of material Fire Protecton
piping components, due to pitling and
and piping elements crevice corrosion
exposed to raw water

3.3.1-63 Steel fire rated doors Loss of material Fire Protection
exposed to air - outdoor due to Wear
or air - indoor
uncontro lied

3.3.1-64 Steel piping, piping Loss of material Fire Protection and Fuel
components, and due to general, Oil Chemistry
piping elements pit ng, and
exposed to fuel oil crevice corrosion

3.3.1-65 Reinforced concrete Concrete cracking Fire Protection and
structur al fire barriers - and spalling due Structures Monitoring
walls, ceilings and to aggressive Program
floors exposed to air - chemicalattack,
indoor uncontrolled and reaction with

aggregates

3.3.1-66 Reinforced concrete . Concrete craddng Fire Protection and
structur al fire barrin s- i!k and spalig':tie , • tJkun
walls, ceilings and to ýeeg thaw , Proarm.
floors exposed to ar- a re_
outdoor cherni~l attaclC

and reaction wt,6
aggregates

.3.1-67 Reinforced concrete Loss ofmaterial Fire Protection and
structur al fire barriers - due to corrosion Structures Monitoring
walls, ceilings and of embedded Program
floors exposed to air - steel
outdoor or air - indoor
uncontro lied

3.3.1-68 Steel piping, piping Loss of material Fire Water System
components and due to general,
piping elements pitti ng, crevice,
exposed to raw water and

micro biologically
influenced
corrosion, and
fouling

.3.1-69 Stainless steel piping, Loss of material Fire Water System
piping cormponents, due to pitting and
and piping elements crevice corrosion,
exposed to raw water and fouling

7

8
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3.3.1-70 Copper alloy piping, Loss ofmaterial Fire Water System
piping components, due to pitting,
and piping elements crevice, and
exposed to raw water microbiologic ally
(Item 3.3.1-70) influenced

corrosion, and
_fouling

2 .3.1-71 Steel piping, piping Loss of material Inspect ion of Internal
components ,and due to general, Surfa ces in
piping elements pitti ng, and Miscellaneous Piping
exposed to moist air or crevice corrosion and Ducting
condensation (Internal) Component s

3 3.3.1-72 Steel HVAC ducting Loss of material Inspec ion of Internal
and components due to general, Surfaces in
internal surfaces pitti ng, crevice, Miscellaneous Piping
exposed to and (for drip pans and Ducting
condensatio n (Internal) and drain lines) Component s

microbiolo gically
influence d
o•• orrosia~n• 7•.•• a : '"fi,?'

4 3.3.1-73 Steel crane structural Loss 4materiA1' Inspetion "of Overhead
girders in load a due togeneraf - Heavy Loal anddLight
handling system -. corroslbn Load jReliýd to
exposed to air - indOr ... Refueling) Handling
uncontro lied (external) Systems

5 3.3.1-74 Steel cranes - rails Loss of material Inspectio n of Overhead
exposed to air -indoor due to Wear Heavy Load and Light
uncontro lied (external) Load (Related to

Refueling) Handling
Systems

6 3.3.1-75 Elastome rseals and Hardening and Open-Cyde Cooling
components exposed loss of strength Water System
to raw water due to elastomer

degradation; loss
of material due to
erosion

7 3.3.1-76 Steel piping, piping Loss of material Open-Cycle Cooling
components and due to general, Water System
piping elements pitti ng, crevice,
(without lining/ coating and
or with degraded micro biologically
lining/coating) exposed influenced
to raw water corrosion, fouling,

and lining/coating
degradation
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3.3.1-77 Steel heat exchanger Loss of material Open-Cycle Cooling
compone nts exposed due to general, Water System
to raw water pith ng, crevice,

galvanic, and
microbiolog icatly
influenced
corrosion, and
fouling

3.3.1-78 Stainless steel, nickel Loss of material Open-Cycle Cooling
alloy, and copper alloy due to pitting and Water System
piping, piping crevice corrosion
components and
piping elements
exposed to raw water

3.3.1-79 Stainless steel piping, Loss of material Open-Cyd e Cooling
piping components, due to pitting and Water System
and piping elements crevice corrosion,

,exposed to raw water and fouling

3.3.1-80 Stainless steel and Loss of material Open-Cyd e Cooling
copper alloy piping•W. due to pit•ing,: Water Systefi ri M
piping cornponentsý crevice• and
and piping element• microbM!ogic 'a y
exposed to raw wat influer~d

.r~corosloon A e

3.3.1-81 Copper alloy piping, Loss of material Open-Cycle Cooling
piping components, due to pitting, Water System
and piping elements, crevice, and
exposed to raw water microbiologic ally

influenced
corrosion, and
fouling

3.3.1-82 Copper alloy heat Loss of material Open-Cycle Cooling
exchanger components due to pitting, Water System
expose d to raw water crevice, galvanic,

and
micr obiologically
influenced
corrosion , and
fouling

.3.1-83 Stainless steel and Reduclion of heat Open-Cycle Cooling
copper alloy heat transfer due to Water System
exchanger tubes fouling
exposed to raw water
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ItemNo'& d&4pdonei Group Agig Ef6ctf AMP in GALL AMP in LRA ýStinfC

3.3.1-84 Copper alloy >15% Zn Loss of material Selective Leaching of
piping, piping due to selective Materials
components, piping leac hing
elements, and heat
exchanger components
exposed to raw water,
treated water, orclosed
cycle cooling water

3.3.1 -85 Gray cast iron piping, Loss of material Selective Leaching of
piping components, due to selective Materials
and piping elements leaching
exposed to soil, raw
water, treated water, or
dosed-cycle cooling
water

.3.1 -86 Structural steel (new Loss of material Structures Monitoring
fuel storage rack due to general, Program
assembly) exposed to pitti ng, and
air - indoor crevice corrosion
uncontro lied (external) r

3,3.1-87 PWROnIy 3 "• • 3
.3.1-88 PWR Only C..

3.3-1-89 PWROnly f 21 t 'PA
3.3.1-g0 PWR Only

3.3.1-91 PWR Only

3.3.1-92 Galvanized steel None None
piping, piping
components, and
piping elements
exposed to air - indoor
uncontro lied

3.3.1-93 Glass piping elements None None
exposed to air, air -
indoor uncontrolled
(external), fuel oil,
lubricating oil, raw
water, treated water,
and treated borated
water

3.3.1-94 Stainless steel and None None
nickel alloy piping,
piping components,
and piping elements
exposed to air - indoor
uncontro lied (external)
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item :.No. Cor t o At"p irg Effet/ A:PihGALL AMPi'L4A
,, - ,u.. . ... E arti• •on.

3.3.1-95 Steel and aluminum None None
piping, piping
components and
piping elements
exposed to air - indoor
controlled (external)

3.3.1-96 Steel and stainless None None
steel piping, piping
components and
piping elements in
concrete

3.3.1-97 Steelstainless steel, None None
aluminum, and copper
alloy piping, piping
components, and
piping elements
exposed to gas

3.3.1-98 Steel, stainless steel, None None
and copper alloy

components , and '" =piping elements :
,exposed to dried a4 1

L.3.1 -99 PWR Only

3.3.2.1 AMR Results ThatAre Consistentwith The GALL Report

Summary of Information in the Application

For aging management evaluations that the applicant states are consistent with the GALL
Report, the project team conducted its audit and review to determine if the applicant's reference
to the GALL Report in the PNPS LRAis acceptable.

In PNPS LRA Section 3.3.2.1, the applicant identified the materials, environments, aging effects
requirng management, and aging management programs for the following auxiliary systems:

Standby Liquid Control (SLC)System
SSW System
Reactor Building Closed Cooling Water (RBCCW) System
Emergency Diesel Generator (EDG) System
Station Blackout Diesel (SBO) System
Security Diesel
Fuel Oil (FO) System
InstrumentAir (IA)
Fire Protection - WaterSystem
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1 Fire Protection-- Halon System
2 Heating, Ventilation and Air Conditioning (HVAC) Systems
3 Primary Containment Atmosphere Control (PCAC) System
4 Fuel Pool Cooling (FPC) and Fuel Handling and Storage Systems
5 Miscellaneous Systems in Scope for 10 CFR 54.4(a)(2)
6
7 The aging management programs identified by the applicant for the above auxiliary systems are:
8
9 Boraflex Monitoring (B.1.1)

10 Buried Piping and Tank Inspection(B.1.2)
11 Diesel Fuel Monitoring (B.1.10)
12 Fire Protection (B.1.13.1)
13 Fire Water System (B.1.13.2)
14 Flow-Accelerated Corrosion (B. 1.14)
15 Heat Exchanger Monitoring (B.1.15)
16 Instrument Air Quality (B. 1.17)
17 Oil Analysis (B.1.22)
18 One-Time Inspection (B.1.23)
19 Periodic Surveillance and Preventive Maintenance (B.1.24)
20 Selective Leaching (B.1.27)
21 Service Water Integrity (B.1 .28)
22 System Walkdown§'(B. 1.30)
23 Water Chemistry Control - A xiliary Systens f R(B. 12,1)
24 Water Chemistry tontrol - BR (E. .32:) 1
25 Water Chemistry dontror- Clsed oolhrig Water (B. 1.32.3)
26 . ....

27 Proiect Team Evaluation
28
29 The project team reviewed its assigned PNPS LRAAMR line-items to determinethat the
30 applicant (1) provides a brief description of the system, components, materials, and
31 environment; (2) states thatthe applicable aging effects have been reviewed and are evaluated
32 in the GALL Report; and (3) identifies those aging effects for the components that are subject to
33 an AMR.
34
35 Te- F

36 ~ Qjeotiden yifier1w

38 durig. th;aditanstrý -c dea~ppKýa_ pnhy
39 -Feptl Jdentify c 6nt

40 fIe_ iEVerr basi de~iw if de f 'a ~djtjo~L T ~ tioon r - teLnuo-pis
41 'qqcp th e_ appý tReants-d- K_____ ____ _______

42 LRA1~.norte e sppIameIit.__i dcI , teide~ be c yited , a
43 k emp te

44 6ae, r ea hagi-ng mnTa 1 that §to _ It
45 nJed FRj~S tlt p r.!ua a~ rty
46
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2 !nkiejntihied n(AaLidentijtd by the a~pUpkcin tt%ýLRA'o&Ithreis a totý i
3 4rieflEatbfni s§O&u- Ln -c)-vP.rd d u ring th 6a -,7 J-- -~v,,i E dff~prece~ or

5 ion- a4i re ý eos )t e Iandw hyd s'g 4 anti.A Jh fisabHqer-, tenht iat_ r tnd

7
8
9 Template 5 - Aging Management Reviews Results That Are ConsistentWith the GALL

10 Report - With Identified Difference/Issue
11
12 3.[Y].2.1.S] Title of Aging Effect/Mechanism
13
14 In the discussion section of Table 3.Y.1, Item [NUMBER)of the PNPS LRA, the applicant stated
15 that [provide description of in the LRA]. During the audit and review, the project team noted that
16 [provide description of differences, the applicant's basis.]
17
18 [Identify documents reviewed and basis for acceptability, project team evaluation]
19
20 On the basis of its review, the project team found that the applicant appropriately addressed the
21 aging effect/mechanism, as recommended by the GALL Report.
22

25 1
26 Conclusion :

27
28 The project team has evaluated the applicant's claim of consistency with the GALL Report. The
29 project team also has reviewed information pertaining to the applicant's consideration of recent
30 operating experience and proposals for managing associated aging effects. On the basis of its
31 review, the project team found that the AMR results, which the applicant claimed to be
32 consistent with the GALL Report, are consistent With the AMRsin the GALL Report. Therefore,
33 the project team found that the applicant has demonstrated that the effects of aging for these
34 components will be adequately managed so that their intended function(s) will be maintained for
35 the period of extended operation, as required by 10 CFR 54.21(a)(3).
36
37 3.3.2.2 AMR Results For Which Further Evaluation Is Recommended By The GALL
38 Report
39
40 Summarvof Informationin the Application
41
42 In PNPS LRA Section 3.3.2.2, the applicant provides further evaluation of aging management as
43 recommended by the GALL Report for the auxiliary systems subject to an aging management
44 review. The applicant also provides information concerning how it will manage the related aging
45 effects.
46
47
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1 Project Team Evaluation
2
3 For some AMR line-items assigned to the project team in the PNPS LRA Tables3.3.1, the GALL
4 Report recommends further evaluation. When further evaluation is recommended, the project
5 team reviewed these further evaluations provided in PNPS LRA Section 3.3.2.2 against the
6 criteria provided in the SRP-LR Section 3.3.2.2. The project team's assessments of these
7 evaluations is documented in this section. These assessments are applicable to each Table 2
8 AMR line-item in Section 3.3citing the item in Table 1.
9

10 3.3.2.2.1 Cumulative Fatigue Damago
11
12 The project team reviewed PNPS LRA Section 3.3.2.2.1 against the criteria in SRP-LR Section
13 3.3.2.2.1.
14
15 The SRP-LR Section 3.3.2.2.1 states Fatigue is a TLAA as defined in 10 CFR 54.3. TLAAs are
16 required to be evaluated in accordance with 10 CFR 54.21 (c). This TLAA is addressed
17 separately in Section 4.3, "Metal Fatigue Analysis" or Section 4.7, "Other Plant-Specific
18 Time-Limited Aging Analyses" of this SRP-LR.
19
20 in the PNPS LRA Section 3.3.2.2.1, the applicant states that, wherecracking-fatigue is identified
21 as an aging effect requiring management, the analysis of fatigue is a TLAA as defined in 10 CFR
22 54.3. TLAAs are required to bbeval tt:J in accoq nce with 10 lOF54.21 (c). The evaluation of
23 this TLAA is addressed in'ectionN4 *?of th•'PN ,LA. .
24w* i.r r
25 [Identify documents evieedand bis fo t. i oject tea~evaluation]

26
27 The project team found that, based on the programs identified above, the applicant has met the
28 criteria of SRP-LR Section 3.3.2.2.3.1 for further evaluation. The project team found that the
29 applicant has demonstrated that the effects of aging will be adequately managed so that the
30 intended functions will be maintained during the period of extended operation, as required by
31 10 CFR 54.21 (a)(3).
32
33 3.3.2.2.2 Reduction of Heat Transfer Due to Fouling
34
35 The project team reviewed PNPS LRA Section 3.3.2.2.2 against the criteria in SRP-LR
36 Section 3.3.2.2.2.
37
38 SRP-LR Section 3.3.2.2.2 states that the reduction of heat transfer due to fouling could occur for
39 stainless steel heat exchanger tubes exposed to treated water. The existing program relies on
40 control of water chemistry to manage reduction of heat transfer due to fouling. However, control
41 of water chemistry may have been inadequate. Therefore, the GALL Report recommends that
42 the effectiveness of the water chemistry control program should be verified to ensure that
43 reduction of heat transfer due to fouling is not occurring. A one-time inspection is an acceptable
44 method to ensure that reduction of heat transfer is not occurring and that the component's
45 intended function will be maintained during the period of extended operation.
46
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1 In the PNPS LRA Section 3.3.2.2.2, the applicant states that reduction of heat transfer due to
2 fouling could occur for stainless steel heat exchanger tubes exposed to treated water. However,
3 heat transfer is not a license renewal intended function for any of the auxiliary system heat
4 exchangers with stainless steel tubes exposed to treated water.Therefore, this item is not
5 applicable to PNPS.
6
7 [Identify documents reviewed and basis for acceptability, project team evaluation]
8
9 The project team found that, based on the programs identified above, the applicant has met the

10 criteria of SRP-LR Section 3.3.2.2.2 for further evaluation. The project team found that the
11 applicant has demonstrated that the effects of aging will be adequately managed so that the
12 intended functions will be maintained during the period of extended operation, as required by
13 10 CFR 54.21 (a)(3).
14
15 3.3.2.2.3 Cracking Due to Stress Corrosion Cracking
16
17 3.3.2.2.3.1 Cracking Due to Stress Corrosion Cracking [Item 1]
18
19 The project team reviewed PNPS LRASection 3.3.2.2.3.1 against the criteria in SRP-LR
20 Section 3.3.2.2.3.1.
2122 SRP-LR Section 3.3.2.2.s ates that Lcrang d'Auto SM•coulu6ur n the stainless steel

23 piping, piping componentt, and popir,elerlents '6 t~e BVkStandbytiquid Control system that
24 are exposed to sodium p4ntaborate solutiid* gr.efl-a'k406C (>14Y'F). The existing aging
25 management program reh1es oh•nonioring diecontro'iofiwater chemistry to manage the aging
26 effects of cracking due to SCC. However, high concentrations of impurities at crevice, and
27 locations of stagnant flow conditions could cause SCC. Therefore, the GALL Report
28 recommends that the effectiveness of the water chemistry control program should be verified to
29 ensure that SCC is not occurring. A one-time inspection of select components at susceptible
30 locations is an acceptable method to ensure that SCC is not occurring and that the component's
31 intended function will be maintained during the period of extended operation.
32
33 In the PNPS LRA Section 3.3.2.2.3.1, the applicant states that cracking due to SCC can occur in
34 the stainless steel piping, piping components, and piping elements of the BWR standby liquid
35 control (SLC) system that are exposed to sodium pentaborate solution greater than 140'F. At
36 PNPS the sodium pentaboratesolution in the SLC system does not exceed 140'F. Therefore
37 cracking due to SCC is not an aging effect requiring management for the SLC system. This item
38 is not applicable to PN PS.
39
40 [Identify documents reviewed and basis for acceptability, project team evaluation]
41
42 The project team found that, based on the programs identified above, the applicant has met the
43 criteria of SRP-LR Section 3.3.2.2.3.1 for further evaluation. The project team found that the
44 applicant has demonstrated that the effects of aging will be adequately managed so that the
45 intended functions will be maintained during the period of extended operation, as required by
46 10 CFR 54.21 (a)(3).
47
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1 3.3.2.2.3.2 Cracking Due to Stress Corrosion Cracking [Item 2]
2
3 The project team reviewed PNPS LRA Section 3.3.2.2.3.2 against the criteria in SRP-LR
4 Section 3.3.2.2.3.2.
5
6 SRP-LR Section 3.3.2.2.3.2 states that cracking dueto SCC could occur in stainless steel and
7 stainless clad steel heat exchanger components exposed to treated water greaterthan 600C
8 (>140'F). The GALL Report recommends further evaluation of a plant-specific aging
9 management program to ensure that these aging effects are adequately managed. Acceptance

10 criteria are described in Branch Technical Position RLSB-1
11
12 In the PN PS LRA Section 3.3.2.2.3.2, the applicant states that cracking due to SCC in stainless
13 steel heat exchanger components exposed to treated water greater than 140°F is an aging effect
14 requiring managementat PNPS. There are no auxiliary system components at PNPS with
15 stainless steel cladding. For PNPS auxiliary systems these stainless steel heat exchanger
16 components are managed by the Water Chemistry Control- BWR Program. This program
17 monitors parameters and contaminants to ensure they remain within the limits specified by the
18 EPRI guidelines. The effectiveness of the Water Chemistry Control - BWR Program will be
19 confirmed by the One-Time Inspection Program through an inspection of a representative
20 .sample of components crediting this program for managing cracking using visual and ultrasonic
21 inspection techniques.

* 22 o~tlain
23 [Identify documents revie an btea'valuation]
24 if ity.
25 The project team found that, bd on the ogms identfied above, the applicant has met the
26 criteria of SRP-LR Section 3.3.2.2.3.2 for further evaluation. The project team found that the
27 applicant has demonstrated that the effects of aging will be adequately managed so that the
28 intended functions will be maintained during the period of extended operation, as required by
29 10 CFR 54.21 (a)(3).
30
31 3.3.2.2.3.3 Cracking Due to Stress Corrosion Crackijng[[tem ]
32
33 The project team reviewed PNPS LRA Section 3.3.2.2.3.3 against the criteria in SRP-LR
34 Section 3.3.2.2.3.3.
35
36 SRP-LR Section 3.3.2.2.3.3 states that cracking due to SCC could occur in stainless steel
37 diesel engine exhaust piping, piping components, and piping elements exposed to diesel
38 exhaust. The GALL Report recommends further evaluation of a plant-specific aging
39 management program to ensure that these aging effects are adequately managed. Acceptance
40 criteria are described in Branch Technical Position RLSB-1
41
42 In the PNPS LRA Section 3.3.2.2.3.3, the applicant states thatcracking dueto SCC in stainless
43 steel diesel engine exhaust piping exposed to diesel exhaust is an aging effect requiring
44 management at PNPS. At PNPS cracking of stainless steel exhaust piping in the station
45 blackout diesel generator system is managed by the Periodic Surveillance and Preventive
46 Maintenance Program.This programuses visual and other NDEtechniques to manage cracking
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1 of the piping. These inspections will manage the aging effect of cracking such that the intended
2 function of the componentwill not be affected.
3
4 [Identify documents reviewed and basis for acceptability, project team evaluation]
5
6 The project team found that, based on the programs identified above, the applicant has met the
7 criteria of SRP-LR Section 3.3.2.2.3.3 for further evaluation. The project team found that the
8 applicant has demonstrated that the effects of aging will be adequately managed so that the
9 intended functions will be maintained during the period of extended operation, as required by

10 10 CFR 54.21 (a)(3).
11
12 3.3.2.2.4 Cracking Due to Stress Corrosion Cracking and Cyclic Loading
13
14 3.3.2.2.4.1 Cracking Due to Stress Corrosion Cracking and Cyclic Loading [Item-1]
15
16 The project team reviewed PNPS LRASection 3.3.2.2.4.1 against the criteria in SRP-LR
17 Section 3.3.2.2.4.1.
18
19 SRP-LR Section 3.3.2.2.4.1 states that cracking due to SCC and cyclic loading could occur in
20 stainless steel PWR nonregenerative heat exchanger components exposed to treated borated
21 water greater than 60°C (>140°F) in the chemical andvolume control sytem. The existing aging
22 management programononrnn trol ora ar y in PWRs to
23 manage the aging effectsof crac~ng~due toscdNwevr, control o ~water chemistry does not
24 preclude cracking due to •CC adcyclic odin.r~efore, the effeCtveness of the water
25 chemistry control prograr~shod• be•veriflea t6wensur~th~t cracking !• not occurring. The GALL
26 Report recommends that a plant-specific aging management program be evaluated to verify the27 absence of cracking due to SCC and cyclic loading to ensure that these aging effects are

28 managed adequately. An acceptable verification program is to include temperatureand
29 radioactivity monitoring of the shell side water, and eddy current testing of tubes.
30
31 In the PNPS LRA Section 3.3.2.2.4.1, the applicant states that cracking due to SCC and cyclic
32 loading could occur in stainless steel PWR nonregenerative heat exchanger components
33 exposed to treated borated water greater than 140°F in the chemical and volume control system.
34 PNPS is a BWR and does not have a stainless steel nonregenerative heat exchanger exposed
35 to treated borated water. This item is not applicable to PNPS.
36
37 [Identify documents reviewed and basis for acceptability, project team evaluation]
38
39 The project team found that, based on the programs identified above, the applicant has met the
40 criteria of SRP-LR Section 3.3.2.2.4.1 for further evaluation. The project team found that the
41 applicant has demonstrated that the effects of aging will be adequately managed so that the
42 intended functions will be maintained during the period of extended operation, as required by
43 10 CFR 54.21(a)(3).
44
45 3.3.2.2.4.2 Cracking Due to Stress Corrosion Cracking and Cyclic Loading [Item 2]
46
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The project team reviewed PNPS LRA Section 3.3.2.2.4.2 against the criteria in SRP-LR
Section 3.3.2.2.4.2.

SRP-LR Section 3.3.2.2.4.2 states that cracking due to SCC and cyclic loading could occur in
stainless steel PWR regenerative heat exchanger components exposed to treated borated water
greater than 60SC (>140oF). The existing aging management programrelies on monitoring and
control of primary water chemistry in PWRs to manage the aging effects of cracking due to
SCC. However, control of water chemistry does not preclude cracking due to SCC and cyclic
loading. Therefore, the effectiveness of the water chemistry control program should be verified
to ensure that cracking is not occurring. The GALL Report recommends that a plant-specific
aging management program be evaluated to verify the absence of cracking due to SCC and
cyclic loading to ensure that these aging effects are managed adequately. Acceptance criteria
are described in Branch Technical Position RLSB-1

In the PNPS LRA Section 3.3.2.2.4.2, the applicant states that cracking due to SCC and cyclic
loading could occur in stainless steel PWR regenerative heat exchanger components exposed
to treated borated water greater than 140'F. PNPS is a BWR and does not have a stainless
steel nonregenerative heat exchanger exposed to treated borated water. This item is not
applicable to PNPS.

[Identify documents reviewed and basis for acceptability, roject team evauation]

The project team found tat, on_ the ogkr msidenified above, the applicant has met the
criteria of SRP-LR Sectiofn3.3.2.1 4'"iýfýr~thetarati5~.' The project team found that the
applicant has demonstratred tharthe effects tf - ing will I:% adequately managed so that the
intended functions will be maintained during the period of extended operaticn, as required by
10 CFR 54.21(a)(3). , .

3.3.2.2.4.3 Cracking Due to Stress Corrosion Cracking and Cyclic Loading [Item 3]

The project team reviewed PNPS LRA Section 3.3.2.2.4.3 against the criteria in SRP-LR
Section 3.3.2.2.4.3.

SRP-LR Section 3.3.2.2.4.3 states that cracking due to SCC and cyclic loading could occur for
the stainless steel pump casing for the PWR high-pressure pumps in the chemical and volume
control system. The existing aging management program relies on monitoring and control of
primary water chemistry in PWRs to manage the aging effects of cracking due to SCC.
However, control of waterchemistry does not preclude cracking due to SCC and cyclic loading.
Therefore, the effectiveness of the water chemistry control programshould be verified to ensure
that cracking is not occurring. The GALL Report recommends that a plant-specific aging
management program be evaluated to verify the absence of cracking due to SCC and cyclic
loading to ensure that these aging effects are managed adequately. Acceptance criteria are
described in Branch Technical Position RLSB-1

In the PNPS LRA Section 3.3.2.2.4.3, the applicant states that cracking due to SCC and cyclic
loading could occur for the stainless steel pump casing for the PWR high-pressure pumps in the
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1 chemical and volume control system. PNPS is a BWR and does not have a chemical volume
2 control system. This item is not applicable to PNPS.
3
4 [Identify documents reviewed and basis for acceptability, project team evaluation]
5
6 The project team found that, based on the programs identified above, the applicant has met the
7 criteria of SRP-LR Section 3.3.2.2.4.3 for further evaluation. The project team found that the
8 applicant has demonstrated that the effects of aging will be adequately managed so that the
9 intended functions will be maintained during the period of extended operation, as required by

10 10 CFR 54.21 (a)(3).
11
12 3.3.2.2.5 Hardening and Loss of Strength Due to Elastomer Degradation
13
14 3.3.2.2.5.1 Hardening and Loss of Strength Due to Elastomer Degradation [Item 1]
15
16 The project team reviewed PNPS LRA Section 3.3.2.2.5.1 against the criteria in SRP-LR
17 Section 3.3.2.2.5.1.
18
19 SRP-LR Section 3.3.2.2.5.1 states that hardening and loss of strength due to elastomer
20 degradation could occur in elastomer seals and components of heating and ventilation systems
21 exposed to air - indoor uncontrolled (internaVexteLnal. The GALL Report recommends further
22 evaluation of a plant-speda g r injAt ent :bgra•i ens'u'r thatlhese aging effects are
23 adequately managed. Acceptan6• crteria 4e dec:i1-ed nB.raqnch Technical Position RLSB-1

25 In the PNPS LRA Sectio:3.22 .the applicant states hat cracking and change in material

26 properties due to elastomer degradation in elastomer duct flexible connections of the heating,
27 ventilation and air conditioning systems exposed to air-indoor are aging effects requiring
28 management at PNPS. These aging effects are managed by the Periodic Surveillance and
29 Preventive Maintenance (PSPM) Program. The PSPM Program includes visual inspections and
30 physical manipulation of the flexible connections to confirm that the components are not
31 experiencing any aging that would affect accomplishing their intended functions.
32
33 [Identify documents reviewed and basis for acceptability, project team evaluation]
34
35 The project team found that, based on the programs identified above, the applicant has met the
36 criteria of SRP-LR Section 3.3.2.2.5.1 for further evaluation. The project team found that the
37 applicant has demonstrated that the effects of aging will be adequately managed so that the
38 intended functions will be maintained during the period of extended operation, as required by
39 10 CFR 54.21 (a) (3).
40
41 3.3.2.2.5.2 Hardening and Loss of Strength Due to Elastomer Degradation [Item 2]
42
43 The project team reviewed PNPS LRA Section 3.3.2.2.5.2 against the criteria in SRP-LR
44 Section 3.3.2.2.5.2.
45
46 SRP-LR Section 3.3.2.2.5.2 states that hardening loss of strength due to elastomer degradation
47 could occur in elastomer linings of the filters, valves, and ion exchangers in spent fuel pool

324



James Davis - Draft Audit Report 6-30-06.pdf
James Davis - Draft Audit Report 6-30-06.pdf Page 328 II

Pilgrim Nuclear Power Station Audit and Review Report

1 cooling and cleanup systems (BWR and PWR) exposed to treated water or to treated borated
2 water. The GALL Report recommends that a plant-specific aging management programbe
3 evaluated to determine and assesses the qualified life of the linings in the environment to ensure
4 that these aging effects are adequately managed. Acceptance criteria are described in Branch
5 Technical Position RLSB-1
6
7 In the PNPS LRA Section 3.3.2.2.5.2,the applicant states that for the auxiliary systems at PNPS,
8 no credit is taken for any elastomer linings to prevent loss of material from the underlying carbon
9 steel material such that the material is identified as carbon steel for the aging management

10 review. This item is not applicable to PNPS.
11
12 [Identify documents reviewed and basis for acceptability, project team evaluation]
13
14 The project team found that, based on the programs identified above, the applicant has met the
15 criteria of SRP-LR Section 3.3.2.2.5.2 for further evaluation. The project team found that the
16 applicant has demonstrated that the effects of aging will be adequately managed so that the
17 intended functions will be maintained during the period of extended operation, as required by
18 10 CFR 54.21(a)(3).
19
20 3.3.2.2.6 Reduction of Neutron-Absorbirg Capacity and Loss of Material Due to General
21 Corrosion
22
23 The project team reviewef PNP o .2...istthe rteria in SRP-LR
24 Section 3.3.2.2.6.
25 " .
26 SRP-LR Section 3.3.2.2.6states that a reduction of neutron-absorbing capacity and loss of
27 material due to general corrosion could occur in the neutron-absorbing sheets of BWR and
28 PWR spent fuel storage racks exposed to treated water or to treated borated water. The GALL
29 Report recommends furtherevaluation of a plant-specific aging management programto ensure
30 that these aging effects are adequately managed. Acceptance criteria are described in Branch
31 Technical Position RLSB-1
32
33 In the PNPS LRA Section 3.3.2.2.6, the applicant states that the loss of material and cracking
34 are aging effects requiring management for Boral spent fuel storage racks exposed to a treated
35 water environment. These aging effects are managed by the Water Chemistry Control - BWR
36 Program.
37
38 Reduction of neutron-absorbing capacity is insignificant and requires no aging management.
39 The potential for aging effects due to sustained irradiation of Boral was previously evaluated by
40 the staff (BNL-NUREG-25582 dated January 1979; NUREG-1787,VC Summer SER, paragraph
41 3.5.2.4.2, page 3-408) and determined to be insignificant. Plant operating experience with the
42 Boral coupon inspected in 2000 is consistent with the staff's conclusion and an aging
43 management program is not required.
44
45
46 [Identify documents reviewed and basis for acceptability, project team evaluation]
47
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The project team found that, based on the programs identified above, the applicant has met the
criteria of SRP-LR Section 3.3.2.2.6 for further evaluation. The project team found that the
applicant has demonstrated that the effects of aging will be adequately managed so that the
intended functions will be maintained during the period of extended operation, as required by
10 CFR 54.21 (a)(3).

3.3.2.2.7 Loss of Material Due to General Pitting. and Crevice Corrosion

3.3.2.2.7.1 Loss of Material Due to General. Pitting, and Crevice Corrosion [Item 1]

The project team reviewed PNPS LRA Section 3.3.2.2.7.1 against the criteria in SRP-LR Section
3.3.2.2.7.1.

SRP-LR Section 3.3.2.2.7.1 states that a loss of material due to general, pitting, and crevice
corrosion could occur in steel piping, piping components, and piping elements, including the
tubing, valves, and tanks in the reactor coolant pump oil collection system, exposed to
lubricating oil (as part of the fire protection system). The existing aging management program
relies on the periodic sampling and analysis of lubricating oil to maintain contaminants within
acceptable limits, thereby preserving an environment that is not conducive to corrosion.
However, control of lube oil contaminants may not always have been adequate to preclude
corrosion. Therefore, the effectiveness of lubricating oil control should be verified to ensure that
corrosion is not occurring. The'dALL ep recornendstrftherev•twa01on of programs to
manage corrosion to verif the elecenes of ttt' tb0ricaling oil proyiam. A one-time inspection
of selected components aisuscaPetibrloat nsincoeptable meiod to ensure that
corrosion is not occurring'and t•at t16 comp0tnent's intendced functionrwill be maintained during
the period of extended operation.

In addition, corrbsion may occur at locations in the reactor coolant pump oil collection tank
where water from wash downs may accumulate. Therefore,the effectiveness of the program
should be verified to ensure that corrosion is not occurring. The GALL Report recommends
further evaluation of programs to manage loss of material due to general, pitting, and crevice
corrosion, to include determining the thickness of the lower portion of the tank. A one-time
inspection is an acceptable method to ensure that corrosion is not occurring and that the
component's intended function will be maintained during the period of extended operation.

In the PNPS LRA Section 3.3.2.2.7.1, the applicant states that steel piping and components in
auxiliary systems at PNPS that are exposed to lubricating oil are managed by the Oil Analysis
Program, which includes periodic sampling and analysis of lubricating oil to maintain
contaminants within acceptable limits, thereby preserving an environment that is not conducive
to corrosion. Operating experience at PNPS has confirmed the effectiveness of this program in
maintaining contaminants within limits such that corrosion has not and will not affect the
intended functions of these components.

PNPS is a BWR with an inert containment atmosphere and as a result has no reactorcoolant
pump oil collection system.

[Identify documents reviewed and basis for acceptability, project team evaluation]
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1 The project team found that, based on the programs identified above, the applicant has met the
2 criteria of SRP-LR Section 3.3.2.2.7.1 for further evaluation. The project team found that the
3 applicant has demonstrated that the effects of aging will be adequately managed so that the
4 intended functions will be maintained during the period of extended operation, as required by
5 10 CFR 54.21 (a)(3).
6
7 3.3.2.2.7.2 Loss of Material Due to General. Pitting- and Crevice Corrosion [Item 2]
8
9 The project team reviewed PNPS LRA Section 3.3.2.2.7.2 against the criteria in SRP-LR Section

10 3.3.2.2.7.2.
11
12 SRP-LR Section 3.3.2.2.7.2 states that the loss of material due to general, pitting, and crevice
13 corrosion could occur in steel piping, piping components, and piping elements in the BWR
14 reactor water cleanup and shutdown cooling systems exposed to treated water. The existing
15 aging management program relies on monitoring and control of reactor water chemistry to
16 manage the aging effects of loss of material from general, pitting and crevice corrosion.
17 However, high concentrations of impurities at crevices and locations of stagnant flow conditions
18 could cause general, pitting, or crevice corrosion. Therefore, the effectiveness of the chemistry
19 control program should be verified to ensure that corrosion is not occurring. The GALL Report
20 recommends further evaluation of programsto manage loss of material from general, pitting,
21 and crevice corrosion to verify the effectiveness of the water chemistry program. A one-time
22 inspection of select compriens sat AUe p le loetions ý_ an aciib]l'method to ensure that
23 corrosion is not occurring and th*P t comninern's intended functionriwill be maintained during
24 the period of extended operation..
25
26 In the PNPSLRA Section 3.3.2.2.7.2, the applicant states that PNPS does not have a separate
27 shutdown cooling system. Loss of material due to general, pitting, and crevice corrosion in
28 carbon steel piping and components in other auxiliary systems exposed to treated water are
29 managed by the Water Chemistry Control- BWR Program. The effectiveness of the Water
30 Chemistry Control- BWR Programwill be confirmed by the One-Time Inspection Program
31 through an inspection of a representative sample of components crediting this program including
32 areas of stagnant flow.
33
34 [Identify documents reviewed and basis for acceptability, project team evaluation]
35
36 The project team found that, based on the programs identified above, the applicant has met the
37 criteria of SRP-LR Section 3.3.2.2.7.2 for further evaluation. The project team found that the
38 applicant has demonstrated that the effects of aging will be adequately managed so that the
39 intended functions will be maintained during the period of extended operation, as required by
40 10 CFR 54.21 (a)(3).
41
42 3.3.2.2.7.3 Loss of Material Due to General- Pitting. and Crevice Corrosion [Item 3]
43
44 The project team reviewed PNPS LRASection 3.3.2.2.7.3 against the criteria in SRP-LR Section
45 3.3.2.2.7.3.
46
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1 SRP-LR Section 3.3.2.2.7.3 states that a loss of material due to general (steel only) pitting and
2 crevice corrosion could occur for steel and stainless steel diesel exhaust piping, piping
3 components, and piping elements exposed to diesel exhaust. The GALL Report recommends
4 further evaluation of a plant-specific aging management program to ensure that these aging
5 effects are adequately managed. Acceptance criteria are described in Branch Technical
6 Position RLSB-1
7
8 In the PNPS LRA Section 3.3.2.2.7.3, the applicant states that the loss of material due to general
9 (steel only) pitting and crevice corrosion for carbon steel and stainless steel diesel exhaust

10 piping and components exposed to diesel exhaust in the emergency diesel generator, station
11 blackout diesel generator,and security diesel generator systems is managed by the Periodic
12 Surveillance and Preventive Maintenance Program. This program uses visual and other NDE
13 techniques to manage loss of material for these components. The carbon steel diesel exhaust
14 piping and components in the fire protection system is managed by the Fire Protection Program.
15 The Fire Protection Program uses visual inspections of diesel exhaust piping and components
16 to manage loss of material. These inspections in the PSPM and fire protection programswill
17 manage the aging effect of loss of material such that the intended function of the components
18 will not be affected.
19
20 [Identify documents reviewed and basis for acceptability, project team evaluation]
21
22 The project team found tat, d o ogra iden ove, the applicant has met the
23 criteria of SRP-LR Section 3.3.2 3 for further~valuation.. The project team found that the

-T- rr anaged sotah24 applicant has demonstrat~gd thate ,Of aging v"ill he adequate• managed so that the
25 intended functions will be main•a ned duringthfrperiod ofextended dMeratiori, as required by
26 10 CFR 54.21 (a)(3). .

27
28 3.3.2.2.8 Loss of Material Dueto General- Pitting. Crevice. and Microbiologically-lnfluenced
29 Corrosion (MIC)
30
31 The project team reviewed PNPS LRA Section 3.3.2.2.8 against the criteria in SRP-LR
32 Section 3.3.2.2.8.
33
34 SRP-LR Section 3.3.2.2.8 states that a Loss of material due to general, pitting, crevice
35 corrosion, and microbiological y-influenced corrosion (MIC)could occur forsteel (with or without
36 coating or wrapping) piping, piping components, and piping elements buried in soil. The buried
37 piping and tanks inspection program relies on industry practice, frequency of pipe excavation,
38 and operating experience to manage the effects of loss of material from general, pitting, and
39 crevice corrosion and MIC. The effectiveness of the buried piping and tanks inspection program
40 should be verified to evaluate an applicant's inspection frequency and operating experience with
41 buried components, ensuring that loss of material is not occurring.
42
43 In the PNPS LRA Section 3.3.2.2.8, the applicant states that the loss of material due to general,
44 pitting, crevice, and MIC for carbon steel (with or without coating or wrapping) piping and
45 components buried in soil in the salt service water, fuel oil, and fire protection-watersystems at
46 PNPS is managed by the Buried Piping and Tanks Inspection Program.This program will
47 include (a) preventive measures to mitigate corrosion and (b) inspections to manage the effects
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of corrosion on the pressure-retain ig capability of buried carbon steel components. Buried
components will be inspected when excavated during maintenance. An inspection will be
performed within 10 years of entering the period of extended operation, unless an opportunistic
inspection occurred within this ten-year period. This program will manage the aging effect of loss
of material such that the intended function of the components will not be affected.

[Identify documents reviewed and basis for acceptability, project team evaluation]

The project team found that, based on the programs identified above, the applicant has met the
criteria of SRP-LR Section 3.3.2.2.8 for further evaluation. The project team found that the
applicant has demonstrated that the effects of aging will be adequately managed so that the
intended functions will be maintained during the period of extended operation, as required by
10 CFR 54.21 (a)(3).

3.3.2.2.9 Loss of Material Due to General, Pitting. Crevice, Microbiologicall v-Influenced
Corrosion and Fouling

3.3.2.2.9.1 Loss of Material Due to General, Pitting. Crevice. Microbiologicall y-Influenced
Corrosion and Fouling fItem 1]

The project team reviewed PNPS LRASection 3.3. 2.9.1 ag3nstthcdteria in SRP-LR Section
3.3.2.2.9.1.r

SRP-LR Section 3.3.2.2.91 states that a 100omria rial due to general, pitting, crevice, MIC,
and fouling could occur for steefl-pipin-•g, piping omponents, piping ele"ments, and tanks exposed
to fuel oil. The existing aging management program relies on the fuel oil chemistry program for
monitoring and control of fuel oil contamination to manage loss of material due to corrosion or
fouling. Corrosion or fouling may occur at locations where contaminants accumulate. The
effectiveness of the fuel oil chemistry control should be verified to ensure that corrosion is not
occurring. The GALL Report recommends further evaluation of programs to manage loss of
material due to general, pitting, crevice, MIC, and fouling to verify the effectiveness of the fuel oil
chemistry program. A one-time inspection of selected components at susceptible locations is an
acceptable method to ensure that corrosion is not occurring and that the component's intended
function will be maintained during the period of extended operation.

In the PNPS LRA Section 3.3.2.2.9.1, the applicant states that fouling is not an aging effect
requiring managementfor the fuel oil system at PNPS. Loss of materialdue to general, pitting,
crevice, and MIC for carbon steel piping and components exposed to fuel oil is an aging effect
requiring management at PNPS and these components are managed by the Diesel Fuel
Monitoring Program. This program includes sampling and monitoring of fuel oil quality to ensure
they remain within the limits specified by the ASTM standards. Maintaining parameterswithin
limits ensures thatsignificant loss of material will not occur. Ultrasonic inspections of storage
tank bottoms wherewater and contaminants accumulate will be performedto confirm the
effectiveness of the Diesel Fuel Monitoring Program. In addition, operating experience at PNPS
has confirmed the effectiveness of this program in maintaining fuel oil quality within limits such
that loss of material will not affect the intended functions of these components.
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(Identify documents reviewed and basis for acceptability, project team evaluation]

The project team found that, based on the programs identified above, the applicant has met the
criteria of SRP-LR Section 3.3.2.2.9.1 for further evaluation. The project team found that the
applicant has demonstrated that the effects of aging will be adequately managed so that the
intended functions will be maintained during the period of extended operation, as required by
10 CFR 54.21 (a)(3).

3.3.2.2.9.2 Loss of Material Due to General. Pitting Crevice- Microbiologically-Influenced
Corrosion and Foulino [Item 21

The project team reviewed PNPS LRA Section 3.3.2.2.9.2 against the criteria in SRP-LR Section
3.3.2.2.9.2.

SRP-LR Section 3.3.2.2.9.2 states that a loss of material due to general, pitting, crevice, MIC,
and fouling could occur for steel heat exchanger components exposed to lubricating oil. The
existing aging management programrelies on the periodic sampling and analysis of lubricating
oil to maintain contaminants within acceptable limits, thereby preserving an environment that is
not conducive to corrosion. However, controlof lube oil contaminants may not always have
been adequate to preclude corrosion. Therefore, the effectiveness of lubricating oil control
should be verified to ensure that corrosion is not ocurring. The GALL Report recommends
further evaluation of progr-n iStoq m aQ. rrosn to verP4the efectiveness of the lube oil
program. A one-time inspSction cse__ct ompbnrnts A susceptible locations is an
acceptable method to entre thatcdosons not ocrri'lgý and thatte component's intended

function will be maintainegdurin'g thP.period ofextencdd bperation. 0

In the PNPS LRA Section 3.3.2.2.9.2, the applicant states that the loss of material due to
general, pitting, crevice, MIC and fouling for carbon steel heat exchanger components exposed
to lubricating oil is an aging effect requiring management in the auxiliary systems at PNPS, and
is managed by the Oil Analysis Program. This program includes periodic sampling and analysis
of lubricating oil to maintain contaminants within acceptable limits, thereby preserving an
environment that is not conducive to corrosion or fouling. Operating experience at PNPS has
confirmed the effectiveness of this program in maintaining contaminants within limits such that
corrosion and fouling has not and will not affect the intended functions of these components.

[Identify documents reviewed and basis for acceptability, project team evaluation]

The project team found that, based on the programs identified above, the applicant has met the
criteria of SRP-LR Section 3.3.2.2.9.2 for further evaluation. The project team found that the
applicant has demonstrated that the effects of aging will be adequately managed so that the
intended functions will be maintained during the period of extended operation, as required by
10 CFR 54.21 (a)(3).

3.3.2.2.10 Loss of Material Due to Pitting and Crevice Corrosion
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1 3.3.2.2.10.1 Loss of Material Dueto Pitting and Crevice Corrosion [Item 1]
2
3 The project team reviewed PNPS LRASection 3.3.2.2.10.1 against the criteria in SRP-LR
4 Section 3.3.2.2.10.1.
5
6 SRP-LR Section 3.3.2.2.10.1 states that a loss of material due to pitting and crevice corrosion
7 could occur in BWR and PWR steel piping with elastomer lining or stainless steel cladding that
8 are exposed to treated water and treated borated water if the cladding or lining is degraded. The
9 existing aging management program relies on monitoring and control of reactor water chemistry

10 to manage the aging effects of loss of material from pitting and crevice corrosion. However, high
11 concentrations of impurities at crevices and locations of stagnant flow conditions could cause
12 pitting, or crevice corrosion. Therefore, the effectiveness of the chemistry control program
13 should be verified to ensure that corrosion is not occurring. The GALL Report recommends
14 further evaluation of programsto manage loss of material from pitting and crevice corrosion to
15 verify the effectiveness of the water chemistry program. A one-time inspection of select
16 components at susceptible locations is an acceptable method to ensure that corrosion is not
17 occurring and that the component's intended function will be maintained during the period of
18 extended operation.
19
20 In the PNPS LRA Section 3.3.2.2.10.1, the applicant states that the loss of material due to pitting
21 and crevice corrosion could occur in BWR and PWR steel piping with elastomer lining or
22 stainless steel cladding tt"• &: I ...... ..........tr.... eý ated water If the
23 cladding or lining is degraled. For th4 auxili ary Atns atPNPS no edit is taken for any
24 elastomer linings Or stainiss stee caddcbino - losJ of materiafrom the underlying
25 carbon steel material sucfh thatffle material•s idlentifieu A carbon steel for the aging
26 managemert review. This item is not applicable to PNPS.
27
28 [Identify documents reviewed and basis for acceptability, project team evaluation]
29 Ta
30 The project team found that, based on the programsidentified above, the applicant has met the
31 criteria of SRP-LR Section 3.3.2.2.10.1 for further evaluation. The project team found that the
32 applicant has demonstrated that the effects of aging will be adequately managed so that the
33 intended functions will be maintained during the period of extended operation, as required by
34 10 CFR 54.21 (a)(3).
35
36 3.3.2.2.10.2 Loss of Material Due to Pitting and Crevice Corrosion [Item 21
37
38 The project team reviewed PNPS LRASection 3.3.2.2.10.2 against the criteria in SRP-LR
39 Section 3.3.2.2.10.2.
40
41 SRP-LR Section 3.3.2.2.10.2 states that a loss of material due to pitting and crevice corrosion
42 could occur for stainless steel and aluminum piping, piping components, piping elements, and
43 for stainless steel and steel with stainless steel cladding heat exchanger components exposed
44 to treated water. The existing aging management program relies on monitoring and control of
45 reactor water chemistry to manage the aging effects of loss of material from pitting and crevice
46 corrosion. However, high concentrations of impurities at crevices and locations of stagnant flow
47 conditions could cause pitting, or crevice corrosion. Therefore, the effectiveness of the
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1 chemistry control program should be verified to ensure that corrosion is not occurring. The GALL
2 Report recommends further evaluation of programs to manage loss of material from pitting and
3 crevice corrosion to verify the effectiveness of the water chemistry program. A one-time
4 inspection of select components at susceptible locations is an acceptable method to ensure that
5 corrosion is not occurring and that the component's intended function will be maintained during
6 the period of extended operation.
7
8 In the PNPS LRA Section 3.3.2.2.10.2, the applicant states that there are no aluminum
9 components exposed to treated water in the auxiliary systems at PNPS. The loss of material

10 due to pitting and crevice corrosion for stainless steel piping and components, and for stainless
11 steel heat exchanger components exposed to treated water in the auxiliary systems at PNPS is
12 managed by the Water Chemistry Control- BWR Program. The effectiveness of the program
13 will be confirmed by the One-Time Inspection Program through an inspection of a representative
14 sample of components crediting this program including susceptible locations such as areas of
15 stagnant flow.
16
17 [Identify documents reviewed and basis for acceptability, project team evaluation]
18
19 The project team found that, based on the programs identified above, the applicant has met the
20 criteria of SRP-LR Section 3.3.2.2.10.2 for further evaluation. The project team found that the
21 applicant has demonstrated that the effects of aging will be adequately managed so that the
22 intended functions will berna f iý'i diur irin the p•f'od o e tene 1-1,eration, as required by
23 1OC F R54.21 (a) (3). I
24
25 3.3.2.2.10.3 Loss of MA eria[ 6 ue Pitting and Crevice Corrosion tem 3I
26
27 The project team reviewed PNPS LRA Section 3.3.2.2.10.3 against the criteria in SRP-LR
28 Section 3.3.2.2.10.3.
29
30 SRP-LR Section 3.3.2.2.10.3states-that a loss of material due to pitting .and crevice corrosion
31 could occur for copper alloy HVAC piping, piping components, and piping elements exposed to
32 condensation (external). The GALL Report recommends further evaluation of a plant-specific
33 aging management program to ensure that these aging effects are adequately managed.
34 Acceptance criteria are described in Branch Technical Position RLSB-1
35
36 In the PNPS LRA Section 3.3.2.2.10.3, the applicant states that the loss of material due to pitting
37 and crevice corrosion for copper alloy components exposed to condensation (external) in the
38 HVAC and other auxiliary systems is managed by the System Walkdown and Periodic
39 Surveillance and Preventive Maintenance (PSPM) Programs. These programs include a periodic
40 visual inspection and the PSPM Program includes other NDE techniques to manage loss of
41 material of the components. These inspections will manage the aging effect of loss of material
42 such that the intended function of the components will not be affected.
43
44 [Identify documents reviewed and basis for acceptability, project team evaluation]
45
46 The project team found that, based on the programs identified above, the applicant has met the
47 criteria of SRP-LR Section 3.3.2.2.10.3 for further evaluation. The project team found that the
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1 applicant has demonstrated that the effects of aging will be adequately managed so that the
2 intended functions will be maintained during the period of extended operation, as required by
3 10 CFR 54.21 (a)(3).
4
5 3.3.2.2.10.4 Loss of Material Due to Pitting and Crevice Corrosion [Item 4]
6
7 The project team reviewed PNPS LRASection 3.3.2.2.10.4 against the criteria in SRP-LR
8 Section 3.3.2.2.10.4.
9

10 SRP-LR Section 3.3.2.2.10.4states that a loss of material due to pitting and crevice corrosion
11 could occur for copper alloy piping, piping components, and piping elements exposed to
12 lubricating oil. The existing aging management program relies on the periodic sampling and
13 analysis of lubricating oil to maintain contaminants within acceptable limits, thereby preserving
14 an environment that is not conducive to corrosion. However, control of lube oil contaminants
15 may not always have been adequate to preclude corrosion. Therefore, the effectiveness of
16 lubricating oil control should be verified to ensure that corrosion is not occurring. The GALL
17 Report recommends further evaluation of programs to manage corrosion to verify the
18 effectiveness of the lubricating oil program. A one-time inspection of selected components at
19 susceptible locations is an acceptable method to ensure that corrosion is not occurring and that
20 the component's intended function will be maintained during the period of extended operation.
21
22 in the PNPS LRA Section 3.3. 102r1 plicant state as aterial due to7 RM f maeria dueto pitting

23 and crevice corrosion for •pper lI cmpXne .%osi"to u••ubricag oil in auxiliary systems
24 at PNPS is managed by tIe Oil Analysis PrrgramvEh includes periodic sampling and analysis
25 of lubricating oil to maintat cohtamiirints vkihi macceptabele limits, therebypreserving an
26 environment that is not conducive to corrosion. Operating experience at PNPS has confirmed
27 the effectiveness of this programin maintaining contaminants within limits such that corrosion
28 has not and will not affect the intended functions of these components.
29
30 [Identify documents reviewed and basis for acceptability, project team evaluation]
31
32 The project team found that, based on the programs identified above, the applicant has met the
33 criteria of SRP-LR Section 3.3.2.2.10.4 for further evaluation. The project team found that the
34 applicant has demonstrated that the effects of aging will be adequately managed so that the
35 intended functions will be maintained during the period of extended operation, as required by
36 10 CFR 54.21 (a)(3).
37
38 3.3.2.2.10.5 Loss of Material Due to Pitting and Crevice Corrosion [Item 5]
39
40 The project team reviewed PNPS LRASection 3.3.2.2.10.5 against the criteria in SRP-LR
41 Section 3.3.2.2.10.5.
42
43 SRP-LR Section 3.3.2.2.10.5 states that a loss of material due to pitting and crevice corrosion
44 could occur for HVAC aluminum piping, piping components, and piping elements and stainless
45 steel ducting and components exposed to condensation. The GALL Report recommends further
46 evaluation of a plantspecific aging management programto ensurethat these aging effects are
47 adequately managed. Acceptance criteria are described in Branch Technical Position RLSB-1
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2 In the PNPS LRA Section 3.3.2.2.10.5, the applicant states that the loss of material due to pitting
3 and crevice corrosion could occur for HVAC aluminum piping, piping components, and piping
4 elements and stainless steel ducting and components exposed to condensation. At PNPS there
5 are no aluminum components or stainless steel ducting exposed to condensation in the HVAC
6 systems. However,this item can be applied to stainless steel components exposed to
7 condensation, both internal and external, in other systems. The System Walkdown Program will
8 manage loss of material in stainless steel components exposed externally to condensation. The
9 Periodic Surveillance and Preventive Maintenance Programwill manage loss of material in

10 stainless steel components exposed internally to condensation. These programs include a
11 periodic visual inspection and the PSPM Program includes other NDE techniques to manage
12 loss of material of the components.
13
14 [Identify documents reviewed and basis for acceptability, project team evaluation]
15
16 The project team found that, based on the programs identified above, the applicant has met the
17 criteria of SRP-LR Section 3.3.2.2.10.5 for further evaluation. The project team found that the
18 applicant has demonstrated that the effects of aging will be adequately managed so that the
19 intended functions will be maintained during the period of extended operation, as required by
20 10 CFR 54.21(a)(3).
21
22 3.3.2.2.10.6 Loss of Material Due ig and-revice sp [ttem 61
24 The project team reewe PNP et n 10 gainst the criteria in SRP-LR

25 Section 3.3.2.2.10.6. 12 .
26.
27 SRP-LR Section 3.3.2.2.10.6 states that a loss Of material due to pitting and crevice corrosion
28 could occur for copper alloy fire protection system piping, piping components, and piping
29 elements exposed to internal condensation. The GALL Report recommends further evaluation of
30 a plant-specific aging management program to ensure that these aging effects are adequately
31 managed. Acceptance criteria are described in Branch Technical Position RLSB- 1
32
33 In the PNPS LRA Section 3.3.2.2.10.6, the applicant states that the loss of material due to pitting
34 and crevice corrosion could occur for copper alloy fire protection system piping, piping
35 components, and piping elements exposed to internal condensation. At PNPS there are no
36 copper alloy components exposed to condensation in the Fire Protection systems. However, this
37 item can be applied to copper alloy components exposed to internal condensation in other
38 systems. The Periodic Surveillance and Preventive Maintenance and One-Time Inspection
39 Programs will manage loss of material in copper alloy components exposed internally to
40 untreated air, which is equivalent to condensation, through the use of visual inspections or other
41 NIDEtechniques.
42
43 The PNPS InstrumentAir Quality Programwill manage loss of material in copper alloy
44 components exposed internally to treated air. The instrument air quality maintains humidity and
45 particulate within acceptable limits, thereby preserving the environment of treated air that is not
46 conducive to corrosion. This is equivalent to the management of loss of material in steel and
47 stainless steel components addressed in Item Numbers3.3.1-53 and 54 respectively.
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1 [Identify documents reviewed and basis for acceptability, project team evaluation]
2
3 The project team found that, based on the programs identified above, the applicant has met the
4 criteria of SRP-LR Section 3.3.2.2.10.6 for further evaluation. The project team found that the
5 applicant has demonstrated that the effects of aging will be adequately managed so that the
6 intended functions will be maintained during the period of extended operation, as required by
7 10 CFR 54.21(a)(3).
8
9 3.3.2.2.10.7 Loss of Material Due to Pitting and Crevice Corrosion [Item 7]

10
11 The project team reviewed PNPS LRA Section 3.3.2.2.10.7 against the criteria in SRP-LR
12 Section 3.3.2.2.10.7.
13
14 SRP-LR Section 3.3.2.2.10.7states that a bss of material due to pitting and crevice corrosion
15 could occur for stainless steel piping, piping components, and piping elements exposed to soil.
16 The GALL Report recommends further evaluation of a plant-specific aging management
17 program to ensure that these aging effects are adequately managed. Acceptance criteria are
18 described in Branch Technical Position RLSB-1
19
20 In the PNPS LRA Section 3.3.2.2.10.7, the applicant states that the loss of material due to pitting
21 and crevice corrosion could occur for stainless steel piping,- piping components, and piping
22 elements exposed to soil. At fPS tNere t no sSihless el c6ompoe6ns exposed to soil in
23 the Auxiliary systems. Thi~ tem 1rnoappi blei "•PS•Axliary syaems.
24 AN
25 [Identify documents reviewed and basis for ceptabilty, project tearflevaluation]
26
27 The project team found that, based on the programs identified above, the applicant has met the
28 criteria of SRP-LR Section 3.3.2.2.10.7 for further evaluation.. The project team found that the
29 applicant has demonstrated that the effects of aging will be adequately managed so that the
30 intended functions will be maintained during the period of extended operation, as required by
31 10 CFR 54.21 (a)(3).
32
33 3.3.2.2.10.8 Loss of Material Due to Pitting and Crevice Corrosion [Item 8Q
34
35 The project team reviewed PNPS LRASection 3.3.2.2.10.8 against the criteria in SRP-LR
36 Section 3.3.2.2.10.8.
37
38 SRP-LR Section 3.3.2.2.10.8 states that a loss of material due to pitting and crevice corrosion
39 could occur for stainless steel piping, piping components, and piping elements of the BWR
40 Standby Liquid Control System that are exposed to sodium pentaborate solution. The existing
41 aging management program relies on monitoring and control of water chemistry to manage the
42 aging effects of loss of material due to pitting and crevice corrosion. However, high
43 concentrations of impurities at crevices and locations of stagnant flow conditions could cause
44 loss of material due to pitting and crevice corrosion. Therefore, the GALL Report recommends
45 that the effectiveness of the water chemistry control programshould be verified to ensure this
46 aging is not occurring. A one-time inspection of select components at susceptible locations is an
47 acceptable method to ensure that loss of material due to pitting and crevice corrosion is not
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1 occurring and that the component's intended function will be maintained during the period of
2 extended operation.
3
4 In the PNPS LRA Section 3.3.2.2.10.8, the applicant states that the loss of material due to pitting
5 and crevice corrosion for stainless steel piping and components of the standby liquid control
6 system exposed to sodium pentaborate solution is managed at PNPS by the Water Chemistry
7 Control - BWR Program. The effectiveness of the Water Chemistry Control- BWR Program
8 will be confirmed by the One-Time Inspection Program through an inspection of a representative
9 sample of components crediting this program including susceptible locations such as areasof

10 stagnant flow.
11
12 [Identify documents reviewed and basis for acceptability, project team evaluation]
13
14 The project team found that, based on the programs identified above, the applicant has met the
15 criteria of SRP-LR Section 3.3.2.2.10.8 for further evaluation, The project team found that the
16 applicant has demonstrated that the effects of aging will be adequately managed so that the
17 intended functions will be maintained during the period of extended operation, as required by
18 10 CFR 54.21(a)(3).
19
20 3.3.2.2.11 Loss of Material Due to Pitting. Crevice, and Galvanic Corrosion
21
22 The project team reviewePNkPS L Sl& jon 3.?2.2.11 a Uainst the rteria in SRP-LR Section
23 3.3.2.2.11. t o m to cve da
24

25 SRP-LR Section 3..21states, ph, g os fý25~~~~~~~ ~~ SPLSeto3....1ttethtaos Imaterial due to pittin~i crevice, and galvanic

26 corrosion could occur for copper alloy piping, piping components, andpiping elements exposed
*27 to treated water. Therefore, the GALL Report recommends that the effectiveness of the water
28 chemistry control programshould be verified to ensure this aging is not occurring. A one-time
29 inspection of select components at susceptible locations is an acceptable method to ensure that
30 loss of material due to pitting and crevice corrosion is not occurring and that the component's
31 intended function will be maintained during the period of extended operation.
32
33 In the PNPS LRA Section 3.3.2.2.11, the applicant states that the loss of material due to pitting,
34 crevice, and galvanic corrosion could occur for copper alloy piping and components exposed to
35 treated water. At PNPS there are no copper alloy components exposed to treated water in the
36 auxiliary systems. However, this item can be applied to copper alloy components exposed to
37 treated water in the high pressure coolant injection and reactor core isolation cooling systems.
38 The Water Chemistry Control- BWR Programwill manage loss of material for these
39 components. The effectiveness of the programwill be confirmed by the One-Time Inspection
40 Program through an inspection of a representative sample of components crediting this program
41 including susceptible locations such as areas of stagnant flow.
42
43 [Identify documents reviewed and basis for acceptability, project team evaluation]
44
45 The project team found that, based on the programs identified above, the applicant has met the
46 criteria of SRP-LR Section 3.3.2.2.11 for further evaluation. The project team found that the
47 applicant has demonstrated that the effects of aging will be adequately managed so that the

336



James Davis -Draft AudRep 6-30-06.pdf Page 340

Pilgrim Nuclear Power Station Audit and Review Report

1 intended functions will be maintained during the period of extended operation, as required by
2 10 CFR 54.21 (a)(3).
3
4 3.3.2.2.12 Loss of Material Due to Pitting• Crevice. and MicrobiologicallY-Influenced Corrosion
5
6 3.3.2.2.12.1 Loss of Material Due to Pitting. Crevice, and Microbiologicall y-l nfluenced
7 Corrosion [Item1
8
9 The project team reviewed PNPS LRA Section 3.3.2.2.12.1 against the criteria in SRP-LR

10 Section 3.3.2.2.12.1.
11
12 SRP-LR Section 3.3.2.2.12.1 states that a loss of material due to pitting, crevice, and MIC could
13 occur in stainless steel, aluminum, and copper alloy piping, piping components, and piping
14 elements exposed to fuel oil, The existing aging management programrelies on the fuel oil
15 chemistry programfor monitoring and control of fuel oil contamination to manage loss of
16 material due to corrosion. However, corrosion may occur at locations where contaminants
17 accumulate and the effectiveness of fuel oil chemistry control should be verified to ensure that
18 corrosion is not occurring. The GALL Report recommends further evaluation of programs to
19 manage corrosion to verify the effectiveness of the fuel oil chemistry control program. A
20 one-time inspection of selected components at susceptible locations is an acceptable method to
21 ensure that corrosion is not occurring and that the component's intended function will be
22 maintained during the petiod Cof extepf'eratio. nt .
23 Ithe PNnPSLRAoSectione.3*221.2 plpntates that there are no aluminum

"25.components exposed to fu'el oil'in the auxili#y.stem§'atPNPS. Theioss of material due to
.26 pitting, crevice, and MIC in stainless steel and.copper alloy piping, and components exposed to
27 fuel oil is an aging effect requiring management at PNPS and these components are managed
28 by the Diesel Fuel Monitoring Program. This programincludes sampling and monitoring of fuel
29 oil quality to ensure they remain within the limits specified by the ASTM standards. Maintaining
30 parameters within limits ensuresthat significant loss of material will not occur. Operating
31 experience at PNPS has confirmed the effectiveness of this program in maintaining fuel oil
32 quality within limits such that loss of materialwill not affect the intended functions of these
33 stainless steel and copper alloy components.
34
35 [Identify documents reviewed and basis for acceptability, project team evaluation]
36
37 The project team found that, based on the programs identified above, the applicant has met the
38 criteria of SRP-LR Section 3.3.2.2.12.1 for further evaluation. The project team found that the
39 applicant has demonstrated that the effects of aging will be adequately managed so that the
40 intended functions will be maintained during the period of extended operation, as required by
41 10 CFR 54.21(a)(3).
42
43 3.3.2.2.12.2 Loss of Material Dueto Pitting. Crevice. and Microbiologically-lnfluenced
44 Corrosion rltem 21
45
46 The project team reviewed PNPS LRASection 3.3.2.2.12.2 against the criteria in SRP-LR
47 Section 3.3.2.2.12.2.
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1 SRP-LR Section 3.3.2.2.12.2 states that a loss of material due to pitting, crevice, and MIC could
2 occur in stainless steel piping, piping components, and piping elements exposed to lubricating
3 oil. The existing program relies on the periodic sampling and analysis of lubricating oil to
4 maintain contaminants within acceptable limits, thereby preserving an environment that is not
5 conducive to corrosion. However, control of lube oil contaminants may not always have been
6 adequate to preclude corrosion. Therefore, the effectiveness of lubricating oil control should be
7 verified to ensure that corrosion is not occurring. The GALL Report recommends further
8 evaluation of programs to manage corrosion to verify the effectiveness of the lubricating oil
9 program. A one-time inspection of selected components at susceptible locations is an

10 acceptable method to ensure that corrosion is not occurring and that the component's intended
11 function will be maintained during the period of extended operation.
12
13 In the PNPS LRA Section 3.3.2.2.12.2, the applicant states that a loss of material due to pitting,
14 crevice, and MIC in stainless steel piping and components exposed to lubricating oil is managed
15 by the Oil Analysis Program which includes periodic sampling and analysis of lubricating oil to
16 maintain contaminants within acceptable limits, thereby preserving an environment that is not
17 conducive to corrosion. Operating experience at PNPS has confirmed the effectiveness of this
18 program in maintaining contaminants within limits such that corrosion has not and will not affect
19 the intended functions of these components.
20
21 [Identify documents reviewed and basis for acceptability, project team evaluation]:. ~~22 °%
23 The project team found tI at, bas. Iithe pogrkm-ý.idenLfied,:above, the applicant has met the

23 The project2tea1found trotebasedon theuogrthaabove
24 criteriaofSRP-LRSectiog,.2Ilofr~

24 citeia o SR-LR _ Setoe332i.o '~t~~aiiuation. The project team found that the
25 applicant has demonstrated thatthe effects'bf aging wift be adequately managed so that the

.26 intended functions will be maintained during the period of extended operation, as required by
27 10 CFR 54.21 (a)(3).
28
29 3.3.2.2.13 Loss of Material Due toaWear
30
31 The project team reviewed PNPS LRASection 3.3.2.2.13 against the criteria in SRP-LR Section
32 3.3.2.2.13.
33
34 SRP-LR Section 3.3.2.2.13 states that a loss of material dueto wear could occur in the
35 elastomer seals and components exposed to air indoor uncontrolled (internal or external). The
36 GALL Report recommends further evaluation to ensure that these aging effects are adequately
37 managed. Acceptance criteria are described in Branch Technical Position RLSB-1.
38
39 In the PNPS LRA Section 3.3.2.2.13, the applicant states that a loss of material due to wear
40 could occur in the elastomer seals and components exposed to air indoor uncontrolled (internal
41 or external). Wear is the removal of surface layers due to relative motion between two surfaces.
42 At PNPS, in the auxiliary systems, this specific aging effect for elastomers is not applicable
43 based on operating experience. Where the aging effects of change in material properties and
44 cracking are identified for elastomer components, they are managed by the Periodic
45 Surveillance and Preventive Maintenance Program. This item is not applicable to PNPS auxiliary
46 systems.
47
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1 [Identify documents reviewed and basis for acceptability, project team evaluation]
2
3 The project team found that, based on the programs identified above, the applicant has met the
4 criteria of SRP-LR Section 3.3.2.2.13 for further evaluation. The project team found that the
5 applicant has demonstrated that the effects of aging will be adequately managed so that the
6 intended functions will be maintained during the period of extended operation, as required by
7 10 CFR 54.21(a)(3).
8
9 3.3.2.2.14 Loss of Material Due to Cladding Breach

10
11 The project team reviewed PNPS LRA Section 3.3.2.2.14 against the criteria in SRP-LR Section
12 3.3.2.2.14.
13
14 SRP-LR Section 3.3.2.2.14 states that a loss of material due to cladding breach could occur for
15 PWR steel charging pump casings with stainless steel cladding exposed to treated borated
16 water. The GALL Report references NRC Information Notice 94-63, Boric Acid Corrosion of
17 Charging Pump Casings Caused by Cladding Cracks, and recommends further evaluation of a
18 plant-specific aging management program to ensure that the aging effect is adequately
19 managed. Acceptance criteria are described in Branch Technical Position RLSB-1.
20
21 In the PNPS LRA Section 3.3.2.2.14, the applicant states that cracking due to underclad
22 cracking could occur for FWR' "el qargi•pumrcasinoi4th stadldss steel cladding
23 exposed to treated borated watePr''PPS•iSa BVI and has no chargig pumps. This item is not
24 applicable to PN PS. t:
25
26
27 [Identify documents reviewed and basis for acceptability, project team evaluation]
28
29 The project team found that, based on the programs identified above, the applicant has met the
30 criteria of SRP-LR Section 3.3.2.2.14 for further evaluation. The project team found that the
31 applicant has demonstrated that the effects of aging will be adequately managed so that the
32 intended functions will be maintained during the period of extended operation, as required by
33 10 CFR 54.21 (a)(3).
34
35 3.3.2.2.15 Quality Assurance for Aging Management of Non-safety-Related Components
36
37 PNPS LRASection 3.3.2.2.15 is reviewed by NRR DE staff and will be addressed separately in
38 Section 3 of the SER related to the PNPS LRA.
39
40 In PNPS LRA, Section 3.3.2.15, the applicant states that Appendix B Section B.0.3 of the LRA
41 contains a discussion of PNPS quality assurance procedures and administrative controls for
42 aging management programs.
43
44 Conclusion
45
46 On the basis of its review, for component groups evaluated in the GALL Report for which the
47 GALL Report recommends further evaluation, the project team determined that the applicant
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1 adequately addressed the issues that were further evaluated. The project team found that the
2 applicant has demonstrated that the effects of aging will be adequately managed so that the
3 intended functions will be maintained for the period of extended operation, as required by
4 10 CFR 54.21 (a)(3).
5
6 3.3.2.3 AMR Results That Are Not ConsistentWith The GALL Report Or Not Addressed
7 In The GALL Report
8
9 Summary of Information in the Application

10
11 In PNPS LRA Table 3.3.1, Summary of Aging Management Evaluations for the Auxiliary
12 Systems, the applicant provided information regarding components or material/environment
13 combination in the GALL Report that it evaluated and identified as not applicable to its plant.
14
15 In PNPS LRATables 3.3.2.1.1 through 3.3.2.1.41, the applicant provided additional details of the
16 results of the AMRs for material, environment, aging effect requiring management, and AMP
17 combinations that are not consistent with the GALL Report. Specifically, the applicant indicated,
18 via Notes F through J, that neither the identified component nor the material environment
19 combination is evaluated in the GALL Report and provided information concerning how the aging
20 effect requiring management will be managed.
21
22 Proiect Team Evaluation
23
24 The project team review additi details of e its of the AMFs for material,
25 environment, aging effectq Jiring ianag~nETMt, and AMPcombinations that are not consistent
26 with the GALL Report or are not addressed in the GALL Report.
27
28 Aging Effect/Mechanism in Table 3.3.1 That Are Not Applicable for PNPS
29
30 t ý,~ion is t-; Wre-up of fW~AMR I lýrn s; 1~hatt 7pplnt clal riia -t U101

3435 " The project team reviewed PN PS LRA Table 3.3.1, which provides a summary of aging
36 management evaluations for the auxiliary systems evaluated in the GALL Report.
37

38 In PNPS LRATable 3.3.1, item 3.3.1-3 discussion column, the applicant states that the
39 reduction of heat transfer due to fouling for stainless steel heat exchanger tubes exposed to
40 treated water is not applicable to PNPS because heat transfer is not a license renewal intended
41 function for any of the auxiliary system heat exchangers with stainless steel tubes exposed to
42 treated water.
43
44 [The project team evaluation, if applicable]
45
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1 On the basis that there [is/are] no [list of applicable components] in the auxiliary systems at
2 PNPS, the project team finds that, for this component type, this aging effect is not applicable to
3 PNPS.
4
5 In PNPS LRATable 3.3.1, item 3.3.1-4 discussion column, the applicant states that cracking due
6 to stress corrosion cracking of stainless steel piping, piping components, and piping elements
7 exposed to sodium pentaborate solution >600C (>140'F) is not applicable to PNPS because the
8 operating temperatureof the standby liquid control system is below the 140°F threshold for
9 cracking in stainless steel.

10
11 [The project team evaluation, if applicable]
12
13 On the basis that there [is/are] no [list of applicable components] in the auxiliary systems at
14 PNPS, the project team finds that, for this component type, this aging effect is not applicable to
15 PNPS.
16
17 In PNPS LRA Table 3.3.1, item 3.3.1 -10 discussion column, the applicant states that cracking
18 due to stress corrosion cracking, cyclic loading of high-strength steel closure bolting exposed to
19 air with steam or water leakage is not applicable to PNPS because a high-strength bolting
20 system is not used in the auxiliary system at PNPS.
21 JN9
22 [The project team evaluation, pplacau ans
23 * f~
24 On the basis that there [i are] no [it applicae nents] in the auxiliary systems at
25 PNPS, the project team finds thit, forFthis c~imnponent'ui0, this aging effect is not applicable to
26 PNPS.
27
28 In PNPS LRATable 3.1.1, item 3.3.1-12 discussion column, the applicant states that hardening
29 and loss of strength due to elastomer degradation of elastomer lining exposed to treated water
30 or treated borated water is not applicable to PN PS because there are no elastomer lined
31 components exposed to treated water in the auxiliary systems at PNPS.
32
33 [The project team evaluation, if applicable]
34
35 On the basis that there [is/are] no [list of applicable components] in the auxiliary systems at
36 PNPS, the project team finds that, for this component type, this aging effect is not applicable to
37 PNPS.
38
39 In PNPS LRATable 3.3.1, item 3.3.1-15 discussion column the applicant states that the loss of
40 material due to general, pitting, and crevice corrosion of steel reactor coolant pump oil collection
41 system piping, tubing, and valve bodies exposed to lubricating oil is not applicable to PNPS
42 because PNPS operates with an inert containment environment and reactor coolant pump oil
43 collection components are not required.
44
45 [The project team evaluation, if applicable]
46
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1 On the basis that there [is/are] no [list of applicable components] in the auxiliary systems at
2 PNPS, the project team finds that, for this component type, this aging effect is not applicable to
3 PNPS.
4
5 In PNPS Table 3.3.1, item 3.3.1-16 discussion column the applicant states that the loss of
6 material due to general, pitting, and crevice corrosion in steel reactor coolant pump oil collection
7 system tank exposed to lubricating oil is not applicable to PNPS because reactorcoolant pump
8 oil collection components are not required.
9

10 [The project team evaluation, if applicable]
11
12 On the basis that there [is/are] no [list of applicable components] in the auxiliary systems at
13 PNPS, the project team finds that, for this component type, this aging effect is not applicable to
14 PNPS.
15
16 In PNPS LRA Table 3.3.1, item 3.3.1-22 discussion column the applicant states that the loss of
17 material due to pitting and crevice corrosion for steel with elastomer lining or stainless steel
18 cladding piping, piping components, and piping elements exposed to treated water and treated
19 borated water is not applicable to PNPS because lined or clad steel components have no
20 intended function in the fuel pool cooling system.
21
22 [The project team evaluatpn i), appl e. 1
23 J
24 On the basis that there [Fare] no [LIt of applic erp nents] in the auxiliary systems at
25 PNPS, the project team fijnds talt, for this cftnlnent te, this agingeffect is not applicable to
26 PNPS.
27
28 In PNPS Table 3.3.1, item 3.3.1-29 discussion column the applicant states thatthe loss of
29 material due to pitting and crevice corrosion of stainless steel piping, piping components, and
30 piping elements exposed to soil is not applicable to PNPS because there are no stainless steel
31 components exposed to soil in the auxiliary system.
32
33 [The project team evaluation, if applicable]
34
35 On the basis that there [is/are] no [list of applicable components] in the auxiliary systems at
36 PNPS, the projectteam finds that, for this component type, this aging effect is not applicable to
37 PNPS.
38
39 In PNPS Table 3.3.1, item 3.3.1-34 discussion column the applicant states thatthe loss of
40 material due to wear of elastomer seal and components exposed to uncontrolled internal or
41 external air is not applicable to PNPS because there are no elastomer components with wear as
42 an applicable aging effect.
43
44 [The project team evaluation, if applicable]
45
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1 On the basis that there [is/are] no [list of applicable components] in the auxiliary systems at
2 PNPS, the projectteam finds that, for this component type, this aging effect is not applicable to
3 PNPS.
4
5 In PNPS Table 3.3.1, item 3.3.1-39 discussion column the applicant states that cracking due to
6 stress corrosion cracking of stainless steel BWR spent fuel storage racks exposed to treated
7 water >60°C (>140'F) is not applicable to PNPS because there are no stainless steel spent fuel
8 storage components with intended functions exposed to treated water >60°F (>140'F).
9

10 [The project team evaluation, if applicable]
11
12 On the basis that there [is/are] no [list of applicable components] in the auxiliary systems at
13 PNPS, the project team finds that, for this component type, this aging effect is not applicable to
14 PNPS.
15
16 In PNPS Table 3.3.1, Item 3.3.1-41 discussion column the applicant states that the cracking due
17 to cyclic loading, stress corrosion cracking of high-strength steel closure bolting exposed to air
18 with steam or water leakage is not applicable to PNPS because high-strength steel bolting is not
19 used in the auxiliary systems at PNPS.
20
21 [The project team evaluation, if applicable] 4#
22
23 On the basis that there [i are] no [irst of ap•plicab e ,.. mponents] in thn auxiliary systems at
24 PN PS, the project team finds tha fotthis tnmp .1cn6 this aging effect is not applicable to
25 PNPS. insr . I . -
26
27 In PNPS LRATable 3.3.1, Item 3.3.1-45 discussion column the applicant states that loss of
28 preload dueto thermal effects, gasket creep, and self-loosening of steel closure bolting exposed
29 to uncontrolled indoor or outdoorair is not applicable to PNPS because the loss of preload is a
30 design driven effect and not an aging effect requiringaging management. Bolting at PNPS is
31 standard grade B7 carbon steel, or similar material, except in rare specialized applications such
32 as applications where stainless steel bolting is utilized. Loss of preload due to stress relaxation
33 (creep) would only be a concern in very high temperature applications (>700'F) as stated in the
34 ASME Code, Section 11, Part D, Table4. No PNPS bolting operates at > 700'F. Therefore, loss of
35 preload due to stress relaxation (creep) is not an applicable aging effect for auxiliary systems.
36 Other issues that may result in pressure boundary joint leakage are improper design or
37 maintenance issues. Improper bolting application (design) and maintenance issues are current
38 plant operational concerns and not related to aging effects or mechanisms that require
39 management during the period of extended operation.
40
41 [The project team evaluation, if applicable]
42
43 On the basis that there [is/are] no [list of applicable components] in the auxiliary systems at
44 PNPS, the project team finds that, for this component type, this aging effect is not applicable to
45 PNPS.
46
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1 In PNPS Table 3.3.1, Item 3.3.1-62discussion column the applicant states that the loss of
2 material due to pitting and crevice corrosion of aluminum piping, piping components, and piping
3 elements exposed to raw wateris not applicable to PNPS because there are no aluminum
4 components with intended functions exposed to rawwater in the auxiliary systems.
5
6 [The project team evaluation, if applicable]
7
8 On the basis that there [is/are] no [list of applicable components] in the auxiliary systems at
9 PNPS, the project team finds that, for this component type, this aging effect is not applicable to

10 PNPS.
11
12 In PNPS Table 3.3.1, Item 3.3.1-77 discussion column the applicant states that the loss of
13 material due to general, pitting, crevice, galvanic, and microbiologicall y influenced corrosion, and
14 fouling of steel heat exchanger components exposed to raw water is not applicable to PNPS
15 because steel heat exchangers components are not exposed to raw water in the auxiliary
16 systems at PNPS.
17
18 [The project team evaluation, if applicable]
19
20 On the basis that there [is/are] no [list of applicable components] in the auxiliary systems at
21 PNPS, the projectteam finds that, for this component type, this aging effect is not applicable to
22 PNPS. 31le3310ie
23 "• "••24 In PNPS Table 3.3.1, Item-3.3.@0 qcustsqn corumn-. thepplicant es that the loss of

25 material due to pitting, crevice,-and microb'govk4ally i'nhlunced corrodsion of stainless steel and
26 copper alloy piping components, and piping elements exposed to raw water is not applicable to
27 PNPS becausethe aging affect applies to EDGsystem components. At PNPS these
28 components are not exposed to rawwater.
29
30 [The project team evaluation, if applicable]
31
32 On the basis that there [islare] no [list of applicable components] in the auxiliary systems at
33 PNPS, the project team finds that, for this component type, this aging effect is not applicable to
34 PNPS.
35
36 In PNPS Table 3.3.1, Item 3.3.1-92 discussion column the applicant states that the aging of
37 galvanized steel piping, piping components, and piping elements exposed to uncontrolled indoor
38 air is not applicable because, at PNPS, galvanized steel surfaces are evaluated as steel
39 surfaces for the aging management program for the auxiliary systems.
40
41 [The project team evaluation, if applicable]
42
43 On the basis that there [is/are] no [list of applicable components] in the auxiliary systems at
44 PNPS, the project team finds that, for this component type, this aging effect is not applicable to
45 PNPS.
46
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1 In PNPS Table 3.3.1, Item 3.3.1-98 discussion column the applicant states that the aging of
2 steel, stainless steel, and copper alloy piping, piping components, and piping elements exposed
3 to dried air is not applicable to NPNS because dried (treated) air is maintained as an
4 environment as a result of the Instrument Air Quality Program, so aging effects may occur
5 without the program.
6
7 [The project team evaluation, if applicable]
8
9 On the basis that there [is/are] no [list of applicable components] in the auxiliary systems at

10 PNPS, the project team finds that, for this component type, this aging effect is not applicable to
11 PNPS.
12

14 ap~icfrbfe to Its planpt]
15
16 e-tf§feRi o su~sta a -a~ll TabJ;7Vtv-ý'i-qq 0ý di -1§ia-nd7:exau~t-Rin--I
17

18 aý es k~i ~ee tapdthre ofpednotyq
19 Fg-lý,-in aTgeen,150 -,t Fo, I ngv,- w ig p ni 17- -,gT§a-PWtprkM
20
21 Auxiliary Systems AMR Line Items That Has No Aging Effect (PNPS LRATables 33. 2-1
22 through 3.3.2-14-4. 33.2-it6 thubh .73.i2-14- 4 t8- rough 3.3.2-16. 3.3.2-14-19
23 through 3.3-2-14- 34) 4ý1
24
25 In PNPS LRA Tables 3.3.- throug 3.3.2?'t4 3.3.2-1 Gthrough .3.2-14-8,3.3.2-14-12
26 through 3.3.2-16, 3.3.2-14-19 through 3.3.2ý14-34, the applicant identified line-items where no
27 aging effects were identified as a result of its aging review process.. Specific instances in which
28 the applicant states that no aging effects were identified occurred in the following areas:
29
30 for piping or thermowellcomponents fabricated from titanium exposed to external
31 condensation. This material is not in NUREG-1801 for components.
32
33 for bolting or components fabricated from stainless steel exposed to an outdoor air
34 environment This environment is not in NUREG-1801 for this component and material.
35
36 for nozzle, valve body, piping, tubing, damper housing, duct work and condensing pot
37 components fabricated from stainless steel exposed to an indoor air environment. This
38 environment is not in NUREG-1801 for this component and material.
39
40 for flow arrestor components fabricated from aluminum exposed to an outdoor air
41 environment This environment is not in NUREG-1801 for this component and material.
42
43 for tank components fabricated from fiberglass exposed to a fuel oil or soil environment.
44 This material is not in N U REG-1801 for this component.
45
46 for flex hose components fabricated from fluoropolymer (Teflon) exposed to a treated air
47 environment This material is not in NUREG-1801 for this component.
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1 for flex hose components fabricated from stainless steel braid with Teflon liner exposed
2 to indoor air or halon environment. This material is not in NUREG-1801 for this
3 component.
4
5 for tubing and valve body components fabricated from copper alloy (>15% zinc) exposed
6 to an indoor air environment. This environment is not in NUREG-1801 for this
7 component and material.
8
9 for plastic components in various environments

10
11 (Need to ask PNPS w hat plastic material they are using)
12
13 PVC is unaffected by water, concentrated alkalies, and non-oxidizing acids, oils and ozone.
14 PVC is also unaffected by sunlight and humidity changes.
15
16 Unlike metals, thermoplastics do not display corrosion rates. Rather than depending on an oxide
17 layer for protection, they depend on chemical resistance to the environment to which they are
18 exposed. The use of thermoplastics in a water environment is a design driven criteria.
19 Therefore based on industry experience review and the assumption of proper design and
20 application of the material, aging of thermoplastics in treated water, raw water, and fuel oil
21 environment is not an applicable aging effect.
22 A
23 On the basis of its review of cu ent indust resrc anoperating.,.erience, the project
24 team found that condensagion e),r n9l and8aw4? internal envirorWnents, on plastic and glass
25 will not result in aging tharwill be'of ooncer~dring th pe•iod of extended operation. Therefore,
26 the project team concluded that there are no applicable aging effects requiring management for
27 plastic and glass components exposed to condensation external and raw water internal
28 environments. Furthermore, the project team also concluded that condenser components
29 fabricated from carbon steel, copper alloy, titanium and elastomer exposed to indoor air, treated
30 water, or steam >270 F environment, there are no aging effects and no aging management
31 program is required to assure the post accident function.
32
33 On the basis of its audit and review of the applicant's program, the project team found that the
34 applicant has demonstrated that the effects of aging will be adequately managed so that the
35 intended functions will be maintained during the period of extended operation, as required by 10
36 CFR 54.21 (a)(3).
37
38 3.3.2.3.1 Standby Liquid Control System (SLG) - Summaryof Aging Management Evaluation -
39 PNPS LRA Table 3.3-2-1
40
41 The project team reviewed the PNPS LRATable 3.3.2-1, which summarizes the results of AMR
42 evaluations for the standby liquid control system (SLG) component groups.
43
44 In LRA Table 3.3.2-1, the applicant proposed to manage [list aging effect] of [list materials]
45 materials for components types of [list component names] exposed to [list environments]
46 environment using PNPN AMP B [NUMBERf " [Nameof PNPSAMP]."
47
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1 The project team reviewed [Applicant AMP Name] program and its evaluation is documented in
2 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the programand
3 the project team evaluation]. On the basis of its review of the applicant's plant-specific and
4 industry operating experience/the project team found the aging effect of [list aging effect] of [List
5 Material] material exposed to [List Environment] environment are effectively managed.
6
7 3.3.2.3.2 Salt Service Water (SSW) Systems - Summaryof Aging Management Evaluation -

8 PNPS LRATable 3.32-2
9

10 The project team reviewed the PNPS LRATable 3.3.2-2,which summarizes the results of AMR
11 evaluations for the SSW system component groups.
12
13 In LRA Table 3.3.2-2, the applicant proposed to manage [list aging effect] of [list materials]
14 materials for components types of [list component names] exposed to [list environments]
15 environmentusing PNPN AMP B [NUMBEFt " [Nameof PNPSAMP]."
16
17 The project team reviewed [Applicant AMP Name] program and its evaluation is documented in
18 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the programand
19 the project team evaluation]. On the basis of its review of the applicant's plant-specific and
20 industry operating experience, the project team found the aging effect of [list aging effect] of [List
21 Material] material exposed to [List Ernvironment] environment are effe-tively managed.
22j
23 3.3.2.3.3 Station Blackout Diesel 0 se - u fAgin Manaement Evaluation
24 PNPS LRATalle3,3•-5
25 1 i .

26 The project team reviewed the PNPS LRATable 3.3.2-5; which summarizes the results of AMR
27 evaluations for the station blackout diesel (SBO) system component groups.
28
29 In the PNPS LRA Table 3.3.2-5, the applicant proposed to manage [list aging effect] of [list
30 materials] materials for components types of [list component names] exposed to [list
31 environments] environmentusing PNPN AMP B [NUMBEFJ," [Nameof PNPSAMP]."
32
33 The project team reviewed [Applicant AMP Name] program and its evaluation is documented in
34 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the program and
35 the project team evaluation]. On the basis of its review of the applicant's plant-specif ic and
36 industry operating experience, the project team found the aging effect of [list aging effect] of [List
37 Material] material exposed to [List Environment] environment are effectively managed.
38
39 3.3.2.3.4 Security Diesel - Summary of Aging Management Evaluation - PNPS LRATable
40 3.3.2-6
41
42 The project team reviewed the PNPS LRA Table 3.3.2-6, which summarizes the results of AMR
43 evaluations for the station security diesel system component groups.
44
45 In the PNPS LRA Table 3.3.2-6, the applicant proposed to manage [list aging effect] of [list
46 materials] materials for components types of [list component names] exposed to [list
47 environments] environmentusing PNPN AMP B [NUMBEFJ, " [Nameof PNPSAMP]."
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1 The project team reviewed [Applicant AMP Name] program and its evaluation is documented in
2 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the programand
3 the project team evaluation]. On the basis of its review of the applicant's plant-specific and
4 industry operating experience, the project team found the aging effect of [list aging effect] of [List
5 Material] material exposed to [List Environment] environment are effectively managed.
6
7 3.3.2.3.5 Fuel Oil (FO) System - Summaryof Aging ManagementEvaluation - PNPS LRA
8 Tabl3..2-
9

10 The project team reviewed the PNPS LRATable 3.3.2-7, which summarizes the results of AMR
11 evaluations for the station blackout diesel (SBO) system component groups.
12
13 In the PNPS LRA Table 3.3.2-7, the applicant proposed to manage [list aging effect] of [list
14 materials] materials for components types of [list component names] exposed to [list
15 environments] environmentusing PNPN AMP B [NUMBEFJ, " [Nameof PNPSAMP]."
16
17 The project team reviewed [Applicant AMP Name] program and its evaluation is documented in
18 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the programand
19 the project team evaluation]. On the basis of its review of the applicant's plant-specific and
20 industry operating experience, the project team found the aging effect of [list aging effect] of [List
21 Material] material exposed to [List E-ironment] environment are effectively managed.
22
23 3.3.2.3.6 InstrumentAirtASi rm Agini5ManagementEvaluation - PNPS LRA
24 Table 3.3.2-8
25
26 The project team reviewed the PNPS LRA Table 3.3.2-8, which summarizes the results of AMR
27 evaluations for the instrument air (IA) system component groups.
28
29 In the PNPS LRA Table 3.3.2-8, the applicant proposed to manage [list aging effect] of [list
30 materials] materials for components types of [list component names] exposed to [list
31 environments] environmentusing PNPN AMP B [NUMBEF9, " [Nameof PNPSAMP]."
32
33 The project team reviewed [Applicant AMP Name] program and its evaluation is documented in
34 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the program and
35 the project team evaluation]. On the basis of its review of the applicant's plant-specific and
36 industry operating experience, the project team found the aging effect of [list aging effect] of [List
37 Material] material exposed to [List Environment] environment are effectively managed.
38
39 3.3.2.3.7 Fire Protection - WaterSystem - Summary of Aging Management Evaluation - PNP5
40 LRA Table 33.2-
41
42 The project team reviewed the PNPS LRATable 3.3.2-9,which summarizes the results of AMR
43 evaluations for the fire protection - water system component groups.
44
45 In the PNPS LRA Table 3.3.2-9, the applicant proposed to manage [list aging effect] of [list
46 materials] materials for components types of [list component names] exposed to [list
47 environments] environmentusing PNPN AMP B [NUMBEFJ, " [Nameof PNPSAMP]."
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1 The project team reviewed [Applicant AMP Name] program and its evaluation is documented in
2 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the program and
3 the project team evaluation]. On the basis of its review of the applicant's plant-specific and
4 industry operating experience, the project team found the aging effect of [list aging effect] of [List
5 Material] material exposed to [List Environment] environment are effectively managed.
6
7 3.3.2.3.8 Fire Protection - Halon System - Summary of Aging Management Evaluation - PNPS
8 LRATableS32-1
9

10 The project team reviewed the PNPS LRATable 3.3.2-10, which summarizes the results of
11 AMR evaluations for the fire protection - Halon system component groups.
12
13 In the PNPS LRA Table 3.3.2-10, the applicant proposed to manage [list aging effect] of [list
14 materials] materials for components types of [list component names] exposed to [list
15 environments] environmentusing PNPN AMP B [NUMBEI3, " [Nameof PNPSAMPJ."
16
17 The project team reviewed [Applicant AMP Name] program and its evaluation is documented in
18 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the programand
19 the project team evaluation]. On the basis of its review of the applicant's plant-specific and
20 industry operating experience, the project team found the aging effect of [list aging effect] of [List
21 Material] material exposed to [List Enyironment] environment are effectively managed.22 '" ' ' ' ...
23 3.3.2.3.9 Heating Ventilation d'AirCoTltionng(HV C)Svtemn Summaryvof Aging

24 Manag-ement !valuation• [- T hPN LRtýTdbe 3.1 2-1 1
25
26 The project team reviewed the PNPS.LRATable &a2-11,which summarizesthe resultsof
27 AMR evaluations for the heating, ventilation, and air conditioning system component groups.
28
29 In the PNPS LRA Table 3.3.2-11, the applicant proposed to manage [list aging effect] of [list
30 materials] materials for components types of [list component names] exposed to [list
31 environments] environmentusing PNPN AMP B [NUMBER, " [Nameof PNPSAMP]."
32
33 The project team reviewed [Applicant AMP Name] program and its evaluation is documented in
34 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the program and
35 the project team evaluation]. On the basis of its review of the applicant's plant-specific and
36 industry operating experience, the project team found the aging effect of [list aging effect] of [List
37 Material] material exposed to [List Environment] environment are effectively managed.
38
39 3.3.2.3.10 Primary Containment Atmosphere Control (PCAC) Systems - Summary of Aging
40 Management Evaluation - PNPS LRA Tahble 3-3.2-12
41
42 The project team reviewed the PN PS LRATable 3.3.2-12, which summarizes the results of
43 AM R evaluations for the primary containment atmospheric control (PCAC) system component
44 groups.
45
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1 In the PNPS LRA Table 3.3.2-12, the applicant proposed to manage [list aging effect] of [list
2 materials] materials for components types of [list component names] exposed to [list
3 environments] environmentusing PNPN AMP B [NUMBEFJ, " [Nameof PNPSAMP]."
4
5 The project team reviewed [Applicant AMP Name] program and its evaluation is documented in
6 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the programand
7 the project team evaluation]. On the basis of its review of the applicant's plant-specific and
8 industry operating experience, the project team found the aging effect of [list aging effect] of [List
9 Material] material exposed to [List Environment] environment are effectively managed.

10
11 3.3.2.3.11 Fuel Pool Cooling (FPC) and Fuel Handling and Storage Systems - Summary of
12 Aging Management Evaluation - PNPS LRA Table 3.3.2-13
13
14 The project team reviewed the PNPS LRATable 3.3.2-13,which summarizes the results of
15 AMR evaluations for the fuel pool cooling and fuel handling and storage system component
16 groups.
17
18 In the PNPS LRA Table 3.3.2-13, the applicant proposed to manage [list aging effect] of [list
19 materials] materials for components types of [list component names] exposed to [list
20 environments] environmentusing PNPN AMP B [NUMBEfd, "[Nameof PNPSAMPJ."
21
22 The project team reviewed pi .Mn ame]'p ograt id its a c:ution is documented in
23 Section [3.0.3.A.A] of this audit ard review rpo rt. [rief y provide summary of the program and
24 the project team evaluation]. OnIhe'basis of itsl'ro ew ofthe applicant's plant-specific and
25 industry operating experi~hce, A-•e project teamn oundhe aging effec of [list aging effect] of [List
26 Material] material exposed to [List Environment] environment are effectively managed.
27
28 3.3.2.3.12 Circulating Water System Nonsafety-Related ComponentsAffecting Safety-
29 Related Systems (CSA) - Summaryof Aqing ManagementEvaluation - PNPS
30 LRATable 3.3.2-14-1
31
32 The project team reviewed the PNPS LRATable 3.3.2-14-1,which summarizes the results of
33 AMR evaluations for the circulating water system, nonsafety-related components affecting
34 safety-related systems (CSA) component groups.
35
36 In the PNPS LRATable 3.3.2-14-1,the applicant proposed to manage [list aging effect] of [list
37 materials] materials for components types of [list component names] exposed to [list
38 environments] environmentusing PNPN AMP B [NUMBEF3, " [Nameof PNPSAMP]."
39
40 The project team reviewed [Applicant AMP Name] program and its evaluation is documented in
41 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the programand
42 the project team evaluation]. On the basis of its review of the applicant's plant-specific and
43 industry operating experience, the project team found the aging effect of [list aging effect] of [List
44 Material] material exposed to [List Environment] environment are effectively managed.
45
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1 3.3.2.3.13 Compressed Air System Nonsafety-Related Components Affecting
2 Safety-Related Systems (CAS)- Summaryof Aging Management Evaluation-
3 PNPS LRATable 3.3-2-14-2
4
5 The project team reviewed the PNPS LRATable 3.3.2-14-2, which summarizes the results of
6 AMR evaluations for the condensate system, nonsafety-related components affecting safety-
7 related systems component groups.
8
9 In the PNPS LRATable 3.3.2-14-2,the applicant proposed to manage [list aging effect] of [list

10 materials] materials for components types of [list component names] exposed to [list
11 environments] environmentusing PNPN AMP B [NUMBEH, " [Nameof PNPSAMP]."
12
13 The project team reviewed [Applicant AMP Name] program and its evaluation is documented in
14 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the programand
15 the project team evaluation]. On the basis of its review of the applicant's plant-specific and
16 industry operating experience, the project team found the aging effect of [list aging effect] of [List
17 Material] material exposed to [List Environment] environment are effectively managed.
18
19 3.3.2.3.14 Condensate System. Nonsafety-Related ComponentsAffecting Safety-Related
20 Systems - Summaryof Aging Management Evaluation - PNPS LRATable 3.3.2-
21 14-3 _A

22 TheVproject team ,th-P

23 The project team revieweý the PfI•?LRA able,. .2-14- ,which sU5nmarizes the results of
24 AMR evaluations for the oonden tmsystem, nokC4 y-rvated componehts affecting
25 safety-related systems co¶*tpoetnt groups. . m
26
27 In the PNPS LRA Table 3.3.2-14-3, the applicant proposed to manage [list aging effect] of [list
28 materials] materials for components types of [list component names] exposed to [list
29 environments] environmentusing PNPN AMP B [NUMBEFi," [Nameof PNPSAMP]."
30
31 The project team reviewed [Applicant AMP Name] program and its evaluation is documented in
32 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the program and
33 the project team evaluation]. On the basis of its review of the applicant's plant-specific and
34 industry operating experience, the project team found the aging effect of [list aging effect] of [List
35 Material] material exposed to [List Environment] environment are effectively managed.
36
37 3.3.2.3.15 Condensate Demineralizer (CDS). Nonsafety-Related Components Affecting
38 Safety-Related Systems - Summaryof Aging Management Evaluation - PNPS
39 LRATable332-14-

40
41 The project team reviewed the PNPS LRATable 3.3.2-14-4,which summarizes the results of
42 AMR evaluations for the condensate demineralizer (CDS), nonsafety-related components
43 Affecting safety- related systems component groups.
44
45 In the PNPS LRATable 3.3.2-14-4,the applicant proposed to manage [list aging effect] of [list
46 materials] materials for components types of [list component names] exposed to [list
47 environments] environmentusing PNPN AMP B [NUMBEFi, " [Nameof PNPSAMP]."
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1 The project team reviewed [Applicant AMP Name] program and its evaluation is documented in
2 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the programand
3 the project team evaluation]. On the basis of its review of the applicant's plant-specific and
4 industry operating experience, the project team found the aging effect of [list aging effect] of [List
5 Material] material exposed to [List Environment] environment are effectively managed.
6
7 3.3.2.3.16 Control Rod Drive (CRD)System. Nonsafety-Related Components Affecting
8 Safety-Related Systems - Summaryof Aging Management Evaluation - PNPS
9 LRA Table 3.3.2-14-6

10
11 The project team reviewed the PNPS LRATable 3.3.2-14-6,which summarizes the results of
12 AMR evaluations for the control rod drive (CRD)system, nonsafety-related components
13 Affecting safety- related systems component groups.
14
15 In the PNPS LRATabfe 3.3.2-14-6,the applicant proposed to manage [list aging effect] of [list
16 materials] materials for components types of [list component names] exposed to [list
17 environments] environmentusing PNPN AMP B [NUMBEFJ, "[Nameof PNPSAMP]."
18
19 The project team reviewed [Applicant AMP Name] program and its evaluation is documented in
20 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the program and
21 the project team evaluation]. On the basis of its review of the applicant's plant-specific and
22 industry operating expe n tcefh pr'fet thae h_ f tf*inTelist aging effect] of [List
23 Material] material exposeito [List Et ro& pnt]menmrnrnnt are effeively managed.
24 A
25 3.3.2.3.17 Core Spr (Cq.s N ely-elata Copco ntsAffecting
26 Safety-RelatedSystems - Summaryof AginQ ManagementEvaluation - PNPS
27 LRA Table 3.3.2-14-7
28
29 The project team reviewed the PN PS. LRATable 3.3.2-14-7, which summarizes the results of
30 AMR evaluations for the core spray (CS) system, nonsafety-related components affecting
31 Safety-related systems component groups.
32
33 In the PNPS LRATable 3.3.2-14-7, the applicant proposed to manage [list aging effect] of [list
34 materials] materials for components types of [list component names] exposed to [list
35 environments] environmentusing PNPN AMP B [NUMBEFl, " [Nameof PNPSAMP]."
36
37 The project team reviewed [Applicant AMP Name] program and its evaluation is documented in
38 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the programand
39 the project team evaluation]. On the basis of its review of the applicant's plant-specific and
40 industry operating experience, the project team found the aging effect of [list aging effect] of [List
41 Material] material exposed to [List Environment] environment are effectively managed.
42
43 3.3.2.3.18 Emergency Diesel Generator (EDG) System. Nonsafety-Related Components
44 Affecting Safety-Related Systems- Summaryof Aging Management Evaluation -
45 PNPS LRATable 3.3.2-14-8
46
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1 The project team reviewed the PNPS LRATable 3.3.2-14-8,which summarizes the results of
2 AMR evaluations for the emergency diesel generator (EDG) system, nonsafety-related
3 Components affecting safety-related systems component groups.
4
5 In the PNPS LRATable 3.3.2-14-8,the applicant proposed to manage [list aging effect] of [list
6 materials] materials for components types of [list component names] exposed to [list
7 environments] environmentusing PNPN AMP B [NUMBEF9, " [Nameof PNPSAMP]."
8
9 The project team reviewed [Applicant AMP Name] program and its evaluation is documented in

10 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the programand
11 the project team evaluation]. On the basis of its review of the applicant's plant-specif ic and
12 industry operating experience, the project team found the aging effect of [list aging effect] of [List
13 Material] material exposed to [List Environment] environment are effectively managed.
14
15 3.3.2.3.19 Fire Protection System. Nonsafety-Related Components Affecting Safety-Related
16 Systems - Summary of Aging Management Evaluation - PNPS LRA Table 3.32-
17 14-12
18
19 The project team reviewed the PNPS LRATable 3.3.2-14-12,which summarizes the results of
20 AMR evaluations for the fire protection system, nonsafety-related components affecting
21 safety-related systems component groups.

Ih2ATe3the applican pt ;poadto manage [list aging effect] of [list

24 materials] materials for copone ns feso6f [lis 0onrht names] eposed to [list
25 environments] environmertusin 'PN'PN AMP.BtNUMBEIS" [Name oVPNPSAM P]."
26
27 The project team reviewed [Applicant AMP.Name] program and its evaluation is documented in
28 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the programand
29 the project team evaluation]. On the basis of its review of the applicant's plant-specific and
30 industry operating experience, the project team foundthe aging effect of [list aging effect] of [List
31 Material] material exposed to [List Environment] environment are effectively managed.
32
33 3.3.2.3.20 Fuel Oil (FO) Storage and Transfer System. Nonsafetv-Related Components
34 Affecting Safety-Related Systems - Summary of Aging Management Evaluation -

35 PNPS LRATable 3.3.2-14-13
36
37 The project team reviewed the PNPS LRATable 3.3.2-14-13, which summarizes the results of
38 AMR evaluations for the fuel oil (fo) storage and transfer system, nonsafety-related components
39 affecting safety-related systems component groups.
40
41 In the PNPS LRATable 3.3.2-14-13,the applicant proposedto manage [list aging effect] of [list
42 materials] materials for components types of [list component names] exposed to [list
43 environments] environmentusing PNPN AMP B [N UMBEFl, " [Nameof PN PSAMP]."
44
45 The project team reviewed [Applicant AMP Name] program and its evaluation is documented in
46 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the program and
47 the project team evaluation]. On the basis of its review of the applicant's plant-specific and
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1 industry operating experience, the project team found the aging effect of [list aging effect] of [List
2 Material] material exposed to [List Environment] environment are effectively managed.
3
4 3.3.2.3.21 Fuel Pool Cooling (FPC) and Demineralizer System. Nonsafety-Related
5 Components Affecting Safety-Related Systems- Summary of Aging Management
6 Evaluation - PNPS LRATable 3.3.2-14-14
7
8 The project team reviewed the PN PS LRATable 3.3.2-14-14, which summarizes the results of
9 AMR evaluations for the fuel pool cooling (fpc) and demineralizer system, nonsafety-related

10 components affecting safety-related component groups.
11
12 In the PNPS LRATable 3.3.2-14-14,the applicant proposed to manage [list aging effect] of [list
13 materials] materials for components types of [list component names] exposed to [list
14 environments] environmentusing PNPN AMP B [NUMBEI9, " [Nameof PNPSAMP]."
15
16 The project team reviewed [Applicant AMP Name] program and its evaluation is documented in
17 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the programand
18 the project team evaluation]. On the basis of its review of the applicant's plant-specific and
19 industry operating experience, the project team found the aging effect of [list aging effect] of [List
20 Material] material exposed to [List Environment] environment are effectively managed.
21
22 3.3.2.3.22 Heating. \&nitilin and Air rondit.onina (.. . C."Sf .Nonsafetv- Related
23 Componenis Affecting afet7-Retjie'ds•ysims --Sumltiaryof Aagng Management
24 Evaluationr- PNPM LROATa. 3•Ta-1 . ..
25 g " o M
26 The project team reviewed the PNPS LRATable 3.3.2-14-15, which summarizes the results of
27 AMR evaluations for the heating, ventilation and air conditioning (HVAC) systems, nonsafety-
28 related components affecting safety-related systems component groups.
29
30 In the PNPS LRATable 3.3.2-14-15,the applicant proposed to manage [list aging effect] of [list
31 materials] materials for components types of [list component names] exposed to [list
32 environments] environmentusing PNPN AMP B [NUMBEF], "[Nameof PNPSAMP]."
33
34 The project team reviewed [Applicant AMP Name] program and its evaluation is documented in
35 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the programand
36 the project team evaluation]. On the basis of its review of the applicant's plant-specific and
37 industry operating experience, the project team found the aging effect of [list aging effect] of [List
38 Material] material exposed to [List Environment] environment are effectively managed.
39
40 3.3.2.3.23 High Pressure Coolant Iniection (HPCI)System. Nonsafety-Relatei Components
41 Affecting Safety-Related Systems - Summary of Aging ManagementEvaluation -

42 PNPS LRATable 3.3.2-14-16
43
44 The project team reviewed the PNPS LRATable 3.3.2-14-16,which summarizes the results of
45 AMR evaluations for the high pressure coolant injection (HPIC)system, nonsafety-related
46 components affecting safety-related systems component groups.
47
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1 In the PNPS LRATable 3.3.2-14-16,the applicant proposed to manage [list aging effect] of [list
2 materials] materials for components types of [list component names] exposed to [list
3 environments] environmentusing PNPN AMP B [NUMBEFl, "[Nameof PNPSAMP]."
4
5 The project team reviewed [Applicant AMP Name] program and its evaluation is documented in
6 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the programand
7 the project team evaluation]. On the basis of its review of the applicant's plant-specific and
8 industry operating experience, the project team found the aging effect of [list aging effect] of [List
9 Material] material exposed to [List Environment] environment are effectively managed.

10
11 3.3.2.3.24 Offgas and Augmented Offgas (AOG)System. Nonsafety-Related Components
12 Affecting Safety-Related Systems - Summary of Aging Management Evaluation -

13 PNPS LRATable 3.3.2-14-19
14
15 The project team reviewed the PNPS LRA Table 3.3.2-14-19, which summarizes the results of
16 AMR evaluations for the offgas and augmented offgas (AOG) system, nonsafety-related
17 Componentsaffecting safety-related systems component groups.
18
19 In the PNPS LRATable 3.3.2-14-19,the applicant proposed to manage [list aging effect] of [list
20 materials] materials for components types of [list component names] exposed to [list
21 environments] environmentusing PNPN AMP B [NUMBER, " [Nameof PNPSAMP]."
22 reiwe[1n'm prJaK i ocmntdi23 The project team reAPewea[Apnd'nt- t.M•ametpr egauation is documented in
24 Section [3.0.3.A.A] of this audit ard review eporr. [frrefly provide summary of the program and
25 the project team evaluation]. On thedbasis of its review of the applicant's plant-specific and
26 industry operating experience, the project team found the aging effect of [list aging effect] of [List
27 Material] material exposed to [List Environment] environment are effectively.: managed.
28
29 3.3.2.3.25 Post-Accident Sampling (PASS) System. Nonsafety-Relatea Components
30 Affecting Safety-Related Syems - Summaryof Aging ManagementEvaluation -
31 PNPS LRATable 3.3.2-14-20.
32
33 The project team reviewed the PNPS LRATable 3.3.2-14-20, which summarizes the results of
34 AMR evaluations for the post-accident sampling (PASS) system, nonsafety-related components
35 affecting safety-related systems component groups.
36
37 In the PNPS LRATable 3.3.2-14-20,the applicant proposed to manage [list aging effect] of [list
38 materials] materials for components types of [list component names] exposed to [list
39 environments] environmentusing PNPN AMP B [NUMBEfl, " [Nameof PNPSAMP]."
40
41 The project team reviewed [Applicant AMP Name] program and its evaluation is documented in
42 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the program and
43 the project team evaluation]. On the basis of its review of the applicant's plant-specific and
44 industry operating experience, the project team found the aging effect of [list aging effect] of [List
45 Material] material exposed to [List Environment] environment are effectively managed.
46
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1 3.3.2.3.26 Potable and Sanitary Water System. Nonsafety-Related Components Affecting
2 Safety-Related Systems - Summaryof Aping Management Evaluation - PNPS
3 LRA Table 3.3.2-14-21
4
5 The project team reviewed the PNPS LRATable 3.3.2-14-21 which summarizes the results of
6 AMR evaluations for the potable and sanitary water system, nonsafety-related components
7 affecting safety-related systems component groups.
8
9 In the PNPS LRATable 3.3.2-14-21 ,the applicant proposed to manage [list aging effect] of [list

10 materials] materials for components types of [list component names] exposed to [list
11 environments] environmentusing PNPN AMP B [NUMBEF, "[Nameof PNPSAMP]."
12
13 The project team reviewed [Applicant AMP Name] program and its evaluation is documented in
14 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the programand
15 the project team evaluation]. On the basis of its reviewof the applicant's plant-specific and
16 industry operating experience, the project team found the aging effect of [list aging effect] of [List
17 Material] material exposed to [List Environment] environment are effectively managed.
18
19
20 3.3.2.3.27 Primary Containment Atmospheric Control (PCAC) System. Nonsafety-Related
21 Components Affectinq Safety-Related Systems - Summary of Aging Management
22 Eval uatiorWfIMPS L R.'T . 2". !r- 14-22-- ..
23 Ai r.
24 The project team reviewe the P able .2-14-22,which summarizes the results of
25 AMR evaluations for the pri6m•a ontinmen, amnospl"ric control(PCAC) system,
26 nonsafety-related components affecting safety-related systems component groups.
27
28 In the PNPS LRATable 3.3.2-14-22,the applicant proposed to manage [list aging effect] of [list
29 materials] materials for components types of [list component names] exposed to [list
30 environments] environmentusing PNPN AMP B [NUMBEF3, " [Nameof PNPSAMP]."
31
32 The project team reviewed [Applicant AMP Name] program and its evaluation is documented in
33 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the programand
34 the project team evaluation]. On the basis of its review of the applicant's plant-specific and
35 industry operating experience, the project team found the aging effect of [list aging effect] of [List
36 Material] material exposed to [List Environment] environment are effectively managed.
37
38 3.3.2.3.28 Radioactive Waste System. Nonsafety-Related Components Affecting
39 Safety-Related Systems - Summaryof Aging Management Evaluation - PN PS
40 LRA Table 3.3.2-14-23
41
42 The project team reviewed the PNPS LRATable 3.3.2-14-23,which summarizes the results of
43 AMR evaluations for the radioactive waste system, nonsafety-related components affecting
44 safety-related systems component groups.
45
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1 In the PNPS LRA Table 3.3.2-14-23, the applicant proposed to manage [list aging effect] of [list
2 materials] materials for components types of [list component names] exposed to [list
3 environments] environmentusing PNPN AMP B [NUMBEII," [Nameof PNPSAMP]."
4
5 The project team reviewed [Applicant AMP Name] program and its evaluation is documented in
6 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the programand
7 the project team evaluation]. On the basis of its review of the applicant's plant-specific and
8 industry operating experience, the project teamfound the aging effect of [list aging effect] of [List
9 Material] material exposed to [List Environment] environment are effectively managed.

10
11 3.3.2.3.29 Reactor Building Closed Cooling Water (RBCCW)System, Nonsafety-Related
12 Components Affecting Safety-Related Systems - Summaryof AQing Management
13 Evaluation - PNPS LRA Table 3-3.2-14-24
14
15 The project team reviewed the PNPS LRATable 3.3.2-14-24, which summarizes the results of
16 AMR evaluations for the reactor building closed cooling water (RBCCW)system, nonsafety-
17 related components affecting safety-related systems component groups.
18
19 In the PNPS LRA Table 3.3.2-14-24,the applicant proposed to manage [list aging effect] of [list
20 materials] materials for components types of [list component names] exposed to [list
21 environments] environmentusing PNPNMPB [NUMBEF, "[Narnef.PNYPSAMP]."
22 .. 'I-_
23 The project team reviewek [App icantMýkAM ame] plrgrarj nd its evaluation is documented in
24 Section [3.0.3.A.A] of thisuditdrew ' provide marftheprogramand
25 the project team evaluation]. Onthetasis f itfr revie' ofi"he applicarnt's plant-specific and
26 industry operating experience, the project team found the. aging effect of [list aging effect] of [List
27 Material] material exposed to (List Environment] environment are effectively managed.
28
29 3.3.2.3.30 Reactor Core Isolation Cooling (RECi)LSvstem Nonsafetv-Related Components
30 Affecting Safety-Related Systems - Summaryof Aging ManagementEvaluation -
31 PNPS LRATable 3-3-2-14-25
32
33 The project team reviewed the PNPS LRATable 3.3.2-14-25, which summarizes the results of
34 AMR evaluations for the reactor core isolation cooling (RCIC) system, nonsafety-related
35 components affecting safety-related systems component groups.
36
37 In the PNPS LRATable 3.3.2-14-25, the applicant proposed to manage [list aging effect] of [list
38 materials] materials for components types of [list component names] exposed to [list
39 environments] environmentusing PNPN AMP B [NUMBEFI, " [Nameof PNPSAMFP."
40
41 The project team reviewed [Applicant AMP Name] program and its evaluation is documented in
42 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the program and
43 the project team evaluation]. On the basis of its review of the applicant's plant-specific and
44 industry operating experience, the project team found the aging effect of [list aging effect] of [List
45 Material] material exposed to [List Environment] environment are effectively managed.
46
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1 3.3.2.3.31 Reactor Coolant (RCS)System Nonsafety-Related Components Affecting
2 Saf ety-Related Systems - Summaryof Aging Management Evaluation - PNPS
3 LRA Table 3-3.2-14-26
4
5 The project team reviewed the PNPS LRATable 3.3.2-14-26, which summarizes the results of
6 AMR evaluations for the reactor coolant (RCS) system, nonsafety-related components affecting
7 safety-related systems component groups.
8
9 In the PNPS LRATable 3.3.2-14-26,the applicant proposed to manage [list aging effect] of [list

10 materials] materials for components types of [list component names] exposed to [list
11 environments] environmentusing PNPN AMP B [NUMBEFl, "[Nameof PNPSAMP]."
12
13 The project team reviewed [Applicant AMP Name] program and its evaluation is documented in
14 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the program and
15 the project team evaluation]. On the basis of its review of the applicant's plant-specif ic and
16 industry operating experience, the project team found the aging effect of [list aging effect] of [List
17 Material] material exposed to [List Environment] environment are effectively managed.
18
19 3.3.2.3.32 Reactor Water Cleanup (RWCU)System. Nonsafety-Related Components
20 Affecting Safety-Related Systems - Summary of Aging ManagementEvaluation -

21 PNPS LRATable 3.3.2-14-27

23 The project team reviewe the FPS LRA able.3.3. -1427, which smmarizes the results of

24 AMR evaluations for the reactor gatt`cleatp w&U)sýstem, nonsafety-related components
25 affecting safety-related systems r onc onenfbgro'ps. - 1 I
26
27 In the PNPS LRA Table 3.3.2-14-27; the applicant proposed to manage [list aging effect] of [list
28 materials] materials for components types of [list component names] exposed to [list
29 environments] environmentusing PNPN AMP B. NUMBEFI, "[Name of PNPSAMP]."
30
31 The project team reviewed [Applicant AMP Name] program and its evaluation is documented in
32 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the programand
33 the project team evaluation]. On the basis of its review of the applicant's plant-specific and
34 industry operating experience, the project team found the aging effect of [list aging effect] of [List
35 Material] material exposed to [List Environment] environment are effectively managed.
36
37 3.3.2.3.33 Reactor Water Cleanup (RWCU)System. Nonsafety-Related Components
38 Affecting Safety-Related Systems - Summaryof Aging ManagementEvaluation -
39 PNPS LRATable 3-3.2-14-28
40
41 The project team reviewed the PNPS LRATable 3.3.2-14-28, which summarizes the results of
42 AMR evaluations for the residual heat removal (RHR)system, nonsafety-related components
43 affecting safety-related systems component groups.
44
45 In the PNPS LRATable 3.3.2-14-28,the applicant proposed to manage [list aging effect] of [list
46 materials] materials for components types of [list component names] exposed to [list
47 environments] environmentusing PNPN AMP B [NUMBEfl, " [Nameof PNPSAMP]."
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1 The project team reviewed [Applicant AMP Name] program and its evaluation is documented in
2 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the programand
3 the project team evaluation]. On the basis of its review of the applicant's plant-specific and
4 industry operating experience, the project team found the aging effect of [list aging effect] of [List
5 Material] material exposed to [List Environment] environment are effectively managed.
6
7 3.3.2.3.34 Salt Service Water (SSW) System. Nonsafety-Related Components Affecting
8 Safety-Related Systems - Summaryof Aging Management Evaluation - PNPS
9 LRA Table 3.3.2-14-29

10
11 The project team reviewed the PNPS LRATable 3.3.2-14-29, which summarizes the results of
12 AMR evaluations for the SSW system, nonsafety-related components affecting safety-related
13 systems component groups.
14
15 In the PNPS LRATable 3.3.2-14-29,the applicant proposed to manage [list aging effect] of [list
16 materials] materials for components types of [list component names] exposed to [list
17 environments] environmentusing PNPN AMP B [NUMBE9, "[Nameof PNPSAMP]."
18
19 The project team reviewed [Applicant AM P Name] program and its evaluation is documented in
20 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the programand
21 the project team evaluation]. On the basis of its reew of the applicant's plant-specific and
22 industry operating experici'6ehe prj am founfd the agiing effe&t o(list aging effect] of [List
23 Material] material exposed to [LEr);IEn ronr)nt] environment are effectively managed.

25 3.3.2.3.35. Sampling Lv t s rensaL&- oelat mponents Afecting Safety-Related

26 Systems - Summaryof Aging Managemen Ev on - PNPS LRA Table 3.3.2-
27 14-30
28
29 The project team reviewed the PN PS LRATable 3.3.2-14-30, which summarizes the results of
30 AMR evaluations for the sampling systems, nonsafety-related components affecting safety-
31 related systems component groups.
32
33 In the PNPS LRATable 3.3.2-14-30,the applicant proposed to manage [list aging effect] of [list
34 materials] materials for components types of [list component names] exposed to [list
35 environments] environmentusing PNPN AMP B [NUMBEF3, " [Nameof PNPSAMP]."
36
37 The project team reviewed [Applicant AMP Name] program and its evaluation is documented in
38 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the programand
39 the project team evaluation]. On the basis of its review of the applicant's plant-specific and
40 industry operating experience, the project team found the aging effect of [list aging effect] of [List
41 Material] material exposed to [List Environment] environment are effectively managed.
42
43 3.3.2.3.36 Sanitary Soiled Waste and Vent: Plumbing and Drains, Nonsafety-Related
44 ComponentsAffectinq Safety-Related Systems - Summaryof Aging Management
45 Evaluation - PNPS LRATable 3.3.2-14-31
46
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1 The project team reviewed the PNPS LRA Table 3.3.2-14-31, which summarizes the results of
2 AMR evaluations for the sanitary soiled waste and vent; plumbing and drains, nonsafety-related
3 components affecting safety-related systems component groups.
4
5 In the PNPS LRATable 3.3.2-14-31 ,the applicant proposedto manage [list aging effect] of [list
6 materials] materials for components types of [list component names] exposed to [list
7 environments] environmentusing PNPN AMP B [NUMBEFJ, " [Nameof PNPSAMP]."
8
9 The project team reviewed [Applicant AMP Name] program and its evaluation is documented in

10 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the program and
11 the project team evaluation]. On the basis of its review of the applicant's plant-specific and
12 industry operating experience, the project team found the aging effect of [list aging effect] of [List
13 Material] material exposed to [List Environment] environment are effectively managed.
14
15 3.3.2.3.37 Screen Wash System. Nonsafety-Related ComponentsAffecting Safety-Related
16 Systems - Summarvof Aging Management Evaluation - PNPS LRATable 3.3.2-
17 14-32
18
19 The project team reviewed the PNPS LRATable 3.3.2-14-32, which summarizes the results of
20 AMR evaluations for the screen wash system, nonsafety-related components affecting safety-
21 related systems component groups.
22r i
23 in the PNPS LRATable 12-14-32,the applican p opo t manage [list aging effect] of [list
24 materials] materials for caponents tpes of [lif•t~ffionent names] exposed to [list
25 environments] environmeitusi4•PNPN AMP B,[NUIMgEF, '. [Name d'PNPS AMP]F"
26
27 The project team reviewed [Applicant AMP Name] program and its evaluation is documented in
28 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the program and
29 the project team evaluation]. On the basis of its review of the applicant's plant-specific and
30 industry operating experience, the project teamrfound the aging effect of [list aging effect] of [List
31 Material] material exposed to [List Environment] environment are effectively managed.
32
33 3.3.2.3.38 Standby Liquid Control (SLC) System. Nonsafety-Related ComponentsAffecting
34 Safety-RelatedSystems - Summaryof Aging ManagementEvaluation - PNPS
35 LRA Table 3.3.2-14-33
36
37 The project team reviewed the PNPS LRATable 3.3.2-14-33, which summarizes the results of
38 AMR evaluations for the Standby liquid control (SLC) system, nonsafety-related components
39 affecting safety-related systems component groups.
40
41 In the PNPS LRATable 3.3.2-14-33,the applicant proposed to manage [list aging effect] of [list
42 materials] materials for components types of [list component names] exposed to [list
43 environments] environmentusing PNPN AMP B [NUMBEFl, " [Nameof PNPSAMP]."
44
45 The project team reviewed [Applicant AMP Name] program and its evaluation is documented in
46 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the program and
47 the project team evaluation]. On the basis of its review of the applicant's plant-specific and
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1 industry operating experience, the project team found the aging effect of [list aging effect] of [List
2 Material] material exposed to [List Environment] environment are effectively managed.
3
4 3.3.2.3.39 Turbine Building Closed Cooling Water (TBCCW)System. Nonsafety-Related
5 Components Affecting Safety-Related Systems- Summary of Aging Management
6 Evaluation - PNPS LRATable 3.3.2-14-34
7
8 The project team reviewed the PNPS LRATabfe 3.3.2-14-34,which summarizes the results of
9 AMR evaluations for the Turbine building closed cooling water (TBCCW) system, nonsafety-

10 related components affecting safety-related systems component groups.
11
12 In the PNPS LRATable 3.3.2-14-34,the applicant proposed to manage [list aging effect] of [list
13 materials] materials for components types of [list component names] exposed to [list
14 environments] environmentusing PNPN AMP B [NUMBEFJ, "[Nameof PNPSAMP]."
15
16 The project team reviewed [Applicant AMP Name] program and its evaluation is documented in
17 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the programand
18 the project team evaluation]. On the basis of its review of the applicant's plant-specific and
19 industry operating experience, the project team found the aging effect of [list aging effect] of [List
20 Material] material exposed to [List Environment] environment are effectively managed.
21 M .. ..n22 3.3.2.3.40 Turbine G tlar afn¶X ,iaries. NonsaL'l'•- Rel ponents Affecting

23 Safety-ReetedSy-tems - S 1mmadvyo Aging Manageffent Evaluation - PNPS
24 LRATabl-e3.3.2-T4- .•.
25
26 The project team reviewed the PNPS LRATable 3.3.2-14-35,which summarizes the results of
27 AMR evaluations for the turbine building generator and auxiliaries system, nonsafety-related
28 components affecting safety-related systemscomponent groups.
29
30 In the PNPS LRATable 3.3.2-14-35,the applicant proposed to manage [list aging effect] of [list
31 materials] materials for components types of [list component names] exposed to [list
32 environments] environmentusing PNPN AMP B [NUMBEFJ, "[Nameof PNPSAMP]."
33
34 The project team reviewed [Applicant AMP Name] program and its evaluation is documented in
35 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the programand
36 the project team evaluation]. On the basis of its review of the applicant's plant-specific and
37 industry operating experience, the project team found the aging effect of [list aging effect] of [List
38 Material] material exposed to [List Environment] environment are effectively managed.
39
40 Conclusioan
41
42 On the basis of its review, the project team found that the applicant appropriately evaluated AMR
43 results involving material, environment, aging effects requiring management, and AMP
44 combinations that are not addressed in the GALL Report. The project team found that the
45 applicant has demonstrated that the effects of aging will be adequately managed so that the
46 intended functions will be maintained consistent with the CLB for the period of extended
47 operation, as required by 10 CFR 54.21 (a)(3).
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1 3.3.3 Conclusion
2
3 On the basis of its review, the project team concluded that the applicant has demonstrated that
4 the aging effects associated with the auxiliary systems components will be adequately managed
5 so that the intended functions will be maintained consistent with the CLB for the period of
6 extended operation, as required by 10 CFR 54.21(a)(3).
7
8 The project team also reviewed the applicable UFSAR supplement programsummaries and
9 concludes that they adequately describe the AMPs credited for managing aging of the auxiliary

10 systems components, as required by 10 CFR 54.21(d).
11
12
13

:1 $7 .7
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1 3.4 Aging Management of Steam and Power Conversion System
2
3 This section of the audit and review report document the project team's review and evaluation of
4 PNPS aging management review (AMR) results for the aging managementof the steam and
5 power conversion system component and component groups associated with the following
6 systems:
7
8 condensate storage system,
9 main steam system,

10 turbine-generator and auxiliaries,
11 main condenser
12 miscellaneous systems in scope for 10 C FR 54.4(a)(2). (These steam and power
13 conversion systems are included by PNPS in LRA Section 3.3, Auxiliary Systems, but
14 are evaluated in this section)
15
16 3.4.1 Summary of TechnicalInformation in the Application
17
18 In the PNPS LRA Section 3.4, the applicant provided the results of its AMRs for the steam and
19 power conversion system components and component groups.
20
21 In PNPS LRA Table 3.4.1,'!Summaryof Aging ManagementProgram for Steam and Power
22 Conversion System Evaluated in Chapter I of NOtEG-10l1, ,the applicant provided a
23 summary comparison of its AMR etems 1ith t. eVIR line-items eiluated in the GALL
24 Report for the steam and"ower)nversioAn% e pTy n nnents andtýýomponent groups. The
25 applicant also identified ftWrs-cor#onenltype in the PFNPS LRAT'ble 3.4.1 those
26 components that are consistent with the GALL Report, those for which the GALL Report
27 recommends further evaluation, and those components that are not addressed in the GALL
28 Report together with the basis for their exclusion.
29
30 In the PNPS LRA Tables 3.4.2-1 and 3.4.2-2, the applicant provided a summaryof the AMR
31 results for component types associated with (1) condensate storage system, (2) main steam
32 system, (3) turbine-generatcr and auxiliaries, and (4) main condenser system.
33
34 In the PNPS LRA Tables 3.3.2-14-1,3.3.2-14-3 through 3.3.2-14-5, 3.3.2-14-9 through 3.3.2-14-
35 11, 3.3.2-14-17, 3.3.2-14-18 and 3.3.2-14-35, the applicant provides results for component types
36 associated with the following Miscellaneous Systems in Scope for 10 CFR54.4(a)(2):
37
38 Circulating Water System, Nonsafety-Related Components Affecting Safety-Related
39 Systems (CWS)
40
41 Condensate System, Nonsafety-Related ComponentsAffecting Safety-Related Systems
42
43 Condensate Demineralizer System, Nonsafety-Related ComponentsAffecting
44 Safety-Related Systems (CDS)
45
46 Condensate Storage and Transfer System, Nonsafety-Related ComponentsAffecting
47 Safety-Related Systems (CST)
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1 Extraction Steam System, Nonsafety- Related Components Affecting Safety-Related
2 Systems
3
4 Feedwater System, Nonsafety-Related ComponentsAffecting Safety-Related Systems
5
6 FeedwaterHeater Drainsand Vents System, Nonsafety-Related Components Affecting
7 Safety- Related Systems
8
9 Main Condenser System, Nonsafety-Related Components Affecting Safety-Related

10 Systems
11
12 Main Steam System, Nonsafety-Related Components Affecting Safety- Related Systems
13
14 Turbine Generator and Auxiliary System, Nonsafety-Related ComponentsAffecting
15 Safety- Related Systems
16
17 Specifically, the information for each component type includes intended function, material,
18 environment, aging effect requiring management, AMPs, the GALL Report Volume 2 item, cross
19 reference to the PNPS LRA Table 3.4.1 (Table 1), and generic and plant-specific notes related to
20 consistency with the GALL Report.
21
22 The applicant's AMRs incr•pora d aljp'iable oprating 27etince 1 ie determination of aging23 effect requiring managernts QAR s). T e eluded eva.ation of plant-specific

24 and industry operating e-werien . the piant-s feva uation included reviews of condition
25 reports and discussions vliih a$oproatesite p llsonn tofidentify AEhMs. The applicant's
26 review of industry operating experience included a review of the GALL Report and operating
27 experience issues identified since the issuance of the GALL Report.
28
29 3.4.2 Project Team Evaluation
30
31 The project team reviewed PNPS LRA Section 3.4 to determine if the applicant provided
32 sufficient information to demonstrate that the effects of aging for the steam and power
33 conversion system components that are within the scope of license renewal and subject to an
34 AMR will be adequately managed so that the intended function(s) will be maintained consistent
35 with the CLB for the period of extended operation, as required by 10 CFR54.21(a)(3).
36
37 The project team reviewed certain identified AMR line-items to confirm the applicant's claim that
38 these AMR line-items were consistent with the GALL Report. The project team did not repeat its
39 review of the matters described in the GALL Report. However, the project team did verify that
40 the material presented in the PNPS LRAwas applicable and that the applicant had identified the
41 appropriate GALL Report AMR line-items. The project team's audit evaluation is documented in
42 Section 3.4.2.1 of this audit and review report. In addition, the project team's evaluations of the
43 AMPs are documented in Section 3.0.3 of this audit and review report.
44
45 The project team reviewed those selected AMR line-items for which furtherevaluation is
46 recommended by the GALL Report. The project team confirmed that the applicant's further
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evaluations were in accordance with the acceptance criteria in SRP-LR. The project team's
audit evaluation is documented in Section 3.4.2.2 of this audit and review report.

The project team also reviewed of the remaining AMR line-items that were not consistent with or
not addressed in the GALL Report based on NRC-approved precedents. The.audit included
evaluating whether all plausible aging effects were identified and whether the aging effects listed
were appropriate for the combination of materials and environments specified. The project
team's evaluation is documented in Section 3.4.2.3 of this audit and review report.

Finally, the project team reviewed the AMP summary descriptions in the UFSAR Supplement to
ensure that they provided an adequate description of the programs credited with managing or
monitoring aging for the steam and power conversion system components.

Table 3.4-1 below provides a summaryof the project team's evaluation of components, aging
effects/aging mechanisms, and AMPs listed in LRA Section 3.1 that are addressed in the GALL
Report. It also includes the section of the audit and review report in which the project team's
evaluation is documented.

Table 3.4-1 Staff Evaluation for Steam and Power Conversion System Componentsin
the GALL Report

Item No. :... on.. t Grup AcinfeW, AMP in GALL AI iLRA ;Staff
tiiim Report _ _ _

.4.1-1 Steel piping, pipin Cuue .. , Evaluated
components ,and pi•••in darmage • in c&cordance
elements exposed tostea .... with
ortreated water .10 CFR 54.21(c)

.4.1-2 Steel piping, piping Loss of material Water Chemistry
components and piping due to general, and One-Time
elements exposed to steam pitli ng and crevice Inspecti on

"corrosion..

[.4.1-3 PWR Only

.4.1-4 Steel piping, piping Loss of material Water Chemistry
components ,and piping due to general, and One-Time
elements exposed to pitt ng and crevice Inspect on
treated water corrosion

3.4.1-5 Steel heat exchanger Loss of material Water Chemistry
convone nts exposed to due to general, and One-Time
treated water pitli ng, crevice, and Inspecti on

galvanic corrosion

3.4.1-6 Steel and stainless steel Loss of material Water Chemistry
tanks exposed to treated due to general and One-Time
water (steel only) pittng Inspect on

and crevice
corrosion
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3.4.1-7 Steel piping, piping Loss of material Lubricating Oil
components and piping due to general, Analysis and
elements exposed to pitti ng and crevice One-Time
lubricating oil corrosion Inspe ction

2 3.4.1-8 Steel piping, piping Loss of material Plant spedfic
components, and piping due to general,
elements exposed to raw pitti ng, crevice, and
water microbiologic ally-

influenced
corrosion, and
fouling

3 .4.1-9 Stainless steel and copper Reduction of heat Water Chemistry
alloy heat exchanger tubes transfer due to and One-Time
exposed totreated water fouling Inspedi on

4 3.4.1-10 Steel,stainless steel, and Reduction ofheat Lubricating Oil
copper alloy heat exchanger transfer due to Analysis and
tubes exposed to fouling One-Time
lubricating oil Inspe cion

5 3.4.1-11 Buried steel piping, piping Loss of material Buried Piping
components ,piping.". due11 It ral, and;'l..
elements and tanks (witl pitting, creAce, Ad Survokance
or without coating or rr crobi0ol6ic aly- or
wrapping) exposed"o soil influ~enced Burl i

wrappng) corrosion an~d ianiks
-____"___Inspection

6 3.4.1-12 Steel heat exchanger Loss of material Lubricating Oil
compone nts exposed to due to general, Analysis and
lubricating oil pitti ng,crevice, and One-Time

microbiologic ally- Inspe cfion
influenced
corrosion

7 .4.1-13 Stainless steel piping, Cracking due to Water Chemistry
piping components, piping stress corrosion and One-Time
elements exposed to steam crackin g Inspecti on

8 3.4.1-14 Stain less steel piping, Crackin g due to Water Chemistry
piping components, piping stress corrosion and One-Time
elements, tanks, and heat crackin g Inspecti on
exchanger components
exposed to treated water
> 60'C (> 1 40'F)

9.4.1-15 Aluminum and copper alloy Loss of material Water Chemistry
piping, piping components, due to pitting and and One-Time
and piping elements crevice corrosion Inspecti on
exposed to treated water
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3.4.1-16 Stainless steel piping, Loss ofmaterial Water Chemistry
piping components, and due to pitting and and One-Time
piping elements; tanks, and crevice corrosion Inspecdi on
heat exchanger
components exposed to
treated water

3.4.1-17 Stain less steel piping, Loss of material Plant speclfic
piping components, and due to pitting and
piping elements exposed to crevice corrosion
soil

3.4.1-18 Copper alloy piping, piping Loss of material Lubricating Oil
components and piping due to pitting and Analysis and
elements exposed to crevice corrosion One-Time
lubricating oil Inspe cion

.4.1-19 Stainless steel piping, Loss of material Lubricating Oil
piping components, piping due to pitting, Analysis and
elements, and heat crevice, and One-Time
exchanger components microbiologic ally- Inspe ction
expose d to lubricating oil influenced

3.4.1-20 Steeltanks exposertoair l Loss. oIaierial/' Abovriound
outdoor (external) general, pnting;

M
: steefla 'L and crevicý

corrosion

.4.1-21 High-strength steel closure Cracking due to. Bolting Integrity
bolting exposed to air with cyclic loading,
steam orwater leakage stress corrosion

cract•n g

.4.1-22 Steel bolting and closure Loss oftmaterial Bolting Integrity
bolting exposed to air with due to general,
steam or water leakage, air piti ng and crevice
-outdoor (external), or air - corrosion ; loss of
indoor uncontrolled preload due to
(external); thermal effects,

gasket creep, and
self-loosenin g

.4.1-23 Stainless steel piping, Crackingdue to Oosed-Cycle
piping components, and stress corrosion Cooling Water
piping elements exposed to crackin g System
dosed-cycle cooling water
> 600C (> 140'F)

.4.1 -24 Steel heat exchanger Loss of material Closed- Cycle
components exposed to due to general, Cooling Water
dosed cycle cooling water pitting, crevice, and System

galvanic corrosion
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3.4.1-25 Stainless steel piping, Loss of material Closed- Cycle
piping components, piping due to pitting and Cooling Water
elements, and heat crevice corrosion System
exchanger components
expose d to dosed cycle
cooling water

3.4.1 -26 Copper alloy piping, piping Loss of material Closed- Cycle
components ,and piping due to pitting, Cooling Water
elements exposed to crevice, and System
dosed cycle cooling water galvanic corrosion

3.4.1-27 Steel, stainless steel, and Reduction ofheat Closed- Cycle
copper alloy heat exchanger transfer due to Cooling Water
tubes exposed to closed fouling System
cycle cooling water

3.4.1-28 Steel external surfaces Loss of material External
exposed to air -indoor due to general Surfaces
uncontrolled (external), corros ion Monitoring
condensation (external), or
air outdoor (external)

.4.1-29 Steel piping, piping• Waili'tihn g.due Flowa, . "J
components and piping to• foOw-a"l-erautd . Accelrated
elements exposed • steamr corr-iCo n
ortreated water ! 0°

.4.1-30 Steel piping, piping Loss of material Inspection of
components ,and piping due to general, Internal Surfaces
elements exposed to air pitt ng, and crevice in Miscellaneous
outdoor (internal) or corrosion Piping and
condensation (internal) Ducting

Components

3.4.1-31 Steel heat exchanger Loss of material Open-Cycle
components exposed to due to general, Cooling Water
raw water pit ng, crevice, System

galvanic, and
microbiolog ically-
influence d

corrosion, and
fouling

3.4.1 -32 Stainless steel and copper Loss ofmaterial Open-Cycle
alloy piping, piping due to piting, Cooling Water
components and piping crevice, and System
elements exposed to raw microbiologic ally-
water influenced

corrosion
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3.4.1-33 Stainless steel heat Loss of material Open-Cycle
exchanger components due to pitting, Cooling Water
expose d to raw water crevi ce, and System

microbiologic ally-
influenced
corrosion, and
fouling

3.4.1-34 Steel, stainless steel, and Reduction ofheat Open-Cycle
copper alloy heat exchanger transfer dueto Cooling Water
tubes exposed to raw water fouling System

3.4.1 -35 Copper alloy >15% Zn Loss of material Selective
piping, piping components, due to selective Leaching of
and piping elements leaching Materials
exposed to dosed cycle
cooling water, raw water, or
treated water

3.4.1 -36 Gray cast iron piping, piping Loss of material Selective
components ,and piping due to selective Leaching of
elements exposed to soil, leac hing Materials
treated water, or ralv t, :J:j§ M: J !3• i:

3.41 -37 Steel, stainless stee, and L o of maYerial Water Chermistry
nickel-based alloy pipng, due to pitting and 5
piping components, and Crevice oo*1ooisdn
piping elements expose tosteam "-I

3.4.1-38 PWR Only

.4.1-39 PWR Only

.4.1-40 Glass piping elements None None
exposed to air, lubricating
oil, raw water, and treated
water

.4.1-41 Stainless steel, copper None None
alloy, and nickel alloy
piping, piping components,
and piping elements
exposed to air - indoor
uncontro lied (external)

3.4.1-42 Steelpiping, piping None None
components and piping
elements exposed toair -
indoor controlled (external)

.4.1-43 Steel and stainless steel None None
piping, piping components,
and piping elements in
concrete
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3.4.1-44 Steel, stainless steel, None None
aluminum, and copper alloy

piping, piping components,
and piping elements
exposed to gas I

3.4.2.1 AMR Results ThatAre Consistentwith The GALL Report

Summaryof Informationin the Application

For aging management evaluations that the applicant states are consistent with the GALL
Report, the project team conducted its audit and review to determine if the applicant's reference
to the GALL Report in the PNPS LRAis acceptable.

,In PNPS LRA Section 3.4.1.2.1, the applicant identified the materials, environments, and aging
effects requiring management. The applicant identified the following programs that manage the
aging effects related to the condensate storage system, main steam system, turbine-generatcr
and auxiliaries, and main condenser system:

Buried Pip a Trh n tn ogr E(B.1 .1)

Flow Acceale rated tCorrositn rrogram (b ýf 14)
Periodic Surveillar6e andPreventive Maitntenrnce Program ( .1.24)
Selective Leaching Pr 6

dtamV.1 *2-3 7 it5
System Walkdown Program (B. 1.31)
Water Chemistry Control - BWR Program (B.1.32.3)

Proiect Team Evaluation

The project team reviewed its.assigned PNPS LRAAMR line-items to determinethat the
applicant (1) provides a brief description of the system, components, materials, and
environment; (2) states that the applicable aging effects have been reviewed and are evaluated
in the GALL Report; and (3) identifies those aging effects for the condensate system,
condensate transfer system, feedwatersystem, main condenser, main generator and auxiliary
system, main steam system, and main turbine and auxiliary system componentsthat are
subject to an AMR.

jglentifieqbytj Iieap ntU inieLAo th ere- Fmecnial or'docmetto un§o v
I~unfir the auditand re##ev, des-&fr ne1h0dfffinceo Ls jhe d*.-aap~pkinfs4 kEý~ for wyfl

~LeTgb I.I ler i ty 1', evievp, d-fFles reykrit-ý, aogbrM ofi&u~eA*shd

PCTitmet r on~docetd 1 L -As u lercn. h&ocketed iter I s [ro * sy ft-a dAt
~nd ADAM &ocdssb iumber Qse~emp5 ~e~gw prjisp0(daJjo eist
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11

12 Template 5 - Aging Management Reviews Results That Are ConsistentWith the GALL
13 Report - With Identified Differencelissue
14
15 3.[Y].2.1.S] Title of Aging Effect/Mechanism
16
17 In the discussion section of Table 3.Y.1, Item [NUMBER)of the PNPS LRA, the applicant stated
18 that [provide description of in the LRA]. During the audit and review, the project team noted that
19 [provide description of differences, the applicant's basis.]
20
21 [Identify documents reviewed and basis for acceptability, project team evaluation]
22 tea run theplicant a iateaddressed the

24 aging effect/mechanism, ks recooe'6m dudy thdb ey Re-150H

25 ~ Vpr
26
27
28
29 Conclusion
30
31 The project team has evaluated the applicant's claim of consistency with the GALL Report.The
32 project team also has reviewed information pertaining to the applicant's consideration of recent
33 operating experience and proposals for managing associated aging effects. On the basis of its
34 review, the project team found that the AMR results, which the applicant claimed to be
35 consistent with the GALL Report, are consistent with the AMRs in the GALL Report.Therefore,
36 the project team found that the applicant has demonstrated that the effects of aging for these
37 components will be adequately managed so that their intended function(s) will be maintained for
38 the period of extended operation, as required by 10 CFR 54.21 (a)(3).
39
40 3.4.2.2 AMR Results ForWhich Further Evaluation Is Recommended By The GALL
41 Report
42
43 Summary of Information in the Application
44
45 In PNPS LRA Section 3.4.2.2, the applicant provided further evaluation of aging management as
46 recommended by the GALL Report for the condensate system, condensate transfer system,
47 feedwater system, main condenser, main generatorand auxiliary system, main steam system,
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1 and main turbine and auxiliary system components and component groups. The applicant also
2 provided information concerning how it will manage the related aging effects.
3
4 Project Team Evaluation
5
6 For some AMR line-items assigned to the project team in the PNPS LRA Tables 3.4.1, the GALL
7 Report recommends further evaluation. When further evaluation is recommended, the project
8 team reviewed these further evaluations provided in PNPS LRA Section 3.4.2.2 against the
9 criteria provided in the SRP-LR Section 3.4.2.2. The project team's assessments of these

10 evaluations is documented in this section. These assessments are applicable to each Table 2
11 AMR line-item in Section 3.4citing the item in Table 1.
12
13 3.4.2.2.1 Cumulative Fatigue Damage
14
15 In the PNPS LRA Section 3.4.2.2.1, the applicant states that fatigue is a TLAA, as defined in
16 10 CFR 54.3. Applicants must evaluate TLAAs in accordance with 10 CFR 54.21(c)(1). The
17 project team's evaluation of this TLAA is addressed separately in Section 4 of the SER related to
18 the PNPS LRA.
19
20 3.4.2.2.2 Loss of Material Due to General- Pitting. and Crevice Corrosion
2122 3.4.2.2.2.1 Loss of Materla Di'to D EeIr. Pitniand d v ,Wgion [Item 1]

23 2 - ,
24 The project team reviewe6PNPS LI Secti n 3.2ý .. 2.avgainst the~criteria in SRP-LR
25 Section 3.4.2.2.2.1. r .

27 SRP-LR Section 3.4.2.2.2.1 states that the loss of material due to general, pitting and crevice

28 corrosion could occur for steel piping, piping components, piping elements, tanks, and heat
29 exchanger components exposed to treated water and for steel piping, piping components, and
30 piping elements exposed to steam. The existing aging management program relies on
31 monitoring and control of water chemistry to manage the effects of loss of material due to
32 general, pitting, and crevice corrosion. However, control of water chemistry does not preclude
33 loss of material due to general, pitting, and crevice corrosion at locations of stagnant flow
34 conditions. Thereforethe effectiveness of the water chemistry control program should be
35 verified to ensure that corrosion is not occurring. The GALL Report recommends further
36 evaluation of programsto verify the effectiveness of the water chemistry control program. A
37 one-time inspection of select components and susceptible locations is an acceptable method to
38 ensure that corrosion is not occurring and that the component's intended function will be
39 maintained during the period of extended operation.
40
41 In the PNPS LRA Section 3.4.2.2.2.1, the applicant states that, at PNPS, there are no heat
42 exchanger components included in the steam and power conversion systems except for
43 components in scope solely based on criterion 10 CFR 54.4(a)(2).The condensers are included
44 as part of the main condenser and MSIV leakage pathway but have no aging effects requiring
45 management since their intended function is for holdup and plate-out of radioactive materials.
46
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1 Additionally, the loss of material due to general, pitting and crevice corrosion for carbon steel
2 iping, piping components, and tanks, exposed to treated water and for carbon steel piping and
3 components exposed to steam is an aging effect requiring management in the steam and power
4 conversion systems at PNPS, and is managed by the Water Chemistry Control- BWR and
5 Periodic Surveillance and Preventive Maintenance (PSPM) Programs. The effectiveness of the
6 water chemistry control-BWR Program will be confirmed by the One-Time Inspection Program
7 through an inspection of a representative sample of components crediting this program including
8 susceptible locations such as areas of stagnant flow. The PSPM Program uses visual
9 inspections and other NDE techniques to manage loss of material for carbon steel tanks in the

10 condensate storage system.
11
12 [Identify documents reviewed and basis for acceptability, project team evaluation]
13
14 The project team found that, based on the programs identified above, the applicant has met the
15 criteria of SRP-LR Section 3.4.2.2.2.1 for further evaluation. The project team found that the
16 applicant has demonstrated that the effects of aging will be adequately managed so that the
17 intended functions will be maintained during the period of extended operation, as required by
18 10 CFR 54.21 (a)(3).
19
20 3.4.2.2.2.2 Loss of Material Due to General. Pitting. and Crevice Corrosion [Item 2]
21
22 The project team reviewe," J IP LR" coni7 34 .2.2' Lag ftlci~eria" in SRP-LR
23 Section 3.4.2.2.2.2.
25 SRP-LR Section 3 s.a4.2.2.2.2 sties thiat a lo f material due to general, pitting and crevice

26 corrosion could occur for steel piping, piping components, ahd piping elements exposed to
27 lubricating oil. The existing aging management program relies on the periodic sampling and
28 analysis of lubricating oil to maintain contaminants within acceptable limits, thereby preserving
29 an environment that is not conducive to corrosion. However, control of lube oil contaminants
30 may not always have been adequate to preclude corrosion. Therefore, the effectiveness of
31 lubricating oil contaminant control should be verified to ensure that corrosion is not occurring.
32 The GALL Report recommends further evaluation of programs to manage corrosion to verify the
33 effectiveness of the lube oil chemistry control program. A one-time inspection of selected
34 components at susceptible locations is an acceptable method to ensure that corrosion is not
35 occurring and that the component's intended function will be maintained during the period of
36 extended operation.
37
38 In the PNPS LRA Section 3.4.2.2.2.2, the applicant states that a loss of material due to general,
39 pitting and crevice corrosion for steel piping and components in steam and power conversion
40 systems exposed to lubricating oil is managed by the Oil Analysis Program.This aging effect
41 only applies to components in the turbine generator and auxiliary system and is included in the
42 evaluation of systems within the scope of license renewal based on the criterion of 10 CFR
43 54.4(a)(2) (see Table 3.3.2-14-35).The Oil Analysis Program includes periodic sampling and
44 analysis of lubricating oil to maintain contaminants within acceptable limits, thereby preserving
45 an environment that is not conducive to corrosion. Operating experience at PNPS has confirmed
46 the effectiveness of this programin maintaining contaminants within limits such that corrosion
47 has not and will not affect the intended functions of these components.
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1 [Identify documents reviewed and basis for acceptability, project team evaluation]
2
3 The project team found that, based on the programs identified above, the applicant has met the
4 criteria of SRP-LR Section 3.4.2.2.2.2 for further evaluation. The project team found that the
5 applicant has demonstrated that the effects of aging will be adequately managed so that the
6 intended functions will be maintained during the period of extended operation, as required by
7 10 CFR 54.21 (a)(3).
8
9 3.4.2.2.3 Loss of Material Due to General. Pitting, Crevice. and Microbiologically Influenced

10 Corrosion (MIC), and Fouling
11
12 The project team reviewed PNPS LRA Section 3.4.2.2.3 against the criteria in SRP-LR
13 Section 3.4.2.2.3.
14
15 SRP-LR Section 3.4.2.2.3 states that a loss of material due to general, pitting, crevice, and MIC,
16 and fouling could occur in steel piping, piping components, and piping elements exposed to raw
17 water. The GALL Report recommends further evaluation of a plant-specific aging management
18 program to ensure that these aging effects are adequately managed. Acceptance criteria are
19 described in Branch Technical Position RLSB-1.
20
21 In the PNPS LRA Section 3.4.2.2.3, the applicant states that a loss of marterialdue to general,
22 pitting, crevice, and MICandoulind Tin' pi ng; piping ormponern, and piping elements
23 exposed to raw water is rAnage byh te oPio dSuveillg"oe and Preventive Maintenance
24 (PSPM) Program.The PSNM Program use isu1a insec ,ons and oter NDE techniques to
25 manage loss of material f"carb6n steel components.. I
26
27 [Identify documents reviewed and basis for acceptability, project team evaluation]
28
29 The project team found that, based on the programs identified above, the applicant has met the
30 criteria of SRP-LR Section 3.4.2,2.3 for further evaluation. The project team found that the
31 applicant has demonstrated that the effects of aging will be adequately managed so that the
32 intended functions will be maintained during the period of extended operation, as required by
33 10 CFR 54.21 (a) (3).
34
35 3.4.2.2.4 Reduction of Heat Transfer Due to Fouling
36
37 3.4.2.2.4.1 Reduction of Heat Transfer Due to Fouling [Item 1]
38
39 The project team reviewed PNPS LRASection 3.4.2.2.4.1 against the criteria in SRP-LR
40 Section 3.4.2.2.4.1.
41
42 SRP-LR Section 3.4.2.2.4.1 states that the reduction of heat transfer due to fouling could occur
43 for stainless steel and copper alloy heat exchanger tubes exposed to treated water. The existing
44 aging management program relies on control of water chemistry to manage reduction of heat
45 transfer due to fouling. However, control of waterchemistry may not always have been adequate
46 to preclude fouling. Thereforethe GALL Report recommends that the effectiveness of the water
47 chemistry control program should be verified to ensure that reduction of heat transfer due to
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1 fouling is not occurring. A one-time inspection is an acceptable method to ensure that reduction
2 of heat transfer is not occurring and that the component's intended function will be maintained
3 during the period of extended operation.
4
5 In the PN PS LRA Section 3.4.2.2.4.1, the applicant states that the steam and power conversion
6 systems at PNPS have no heat exchanger tubes with an intended function of heat transfer and
7 associated aging effect of fouling. However, reduction of heat transfer is managed by the Water
8 Chemistry Control - BWR Program for copper alloy heat exchanger tubes in the high pressure
9 coolant injection and reactor core isolation cooling systems. The effectiveness of the Water

10 Chemistry Control - BWR Programwill be confirmed by the One-Time Inspection Program
11 through an inspection of a representative sample of components crediting this program including
12 susceptible locations such as areas of stagnant flow.
13
14 [Identify documents reviewed and basis for acceptability, project team evaluation]
15
16 The project team found that, based on the programs identified above, the applicant has met the
17 criteria of SRP-LR Section 3.4.2.2.4.1 for further evaluation. The project team found that the
18 applicant has demonstrated that the effects of aging will be adequately managed so that the
19 intended functions will be maintained during the period of extended operation, as required by
20 10 CFR 54.21(a)(3).
21 •,U . .
22 3.4.2.2.4.2 Reduction of ýH"Tr ansa eo FoAo rItem 2"23 •pSL c••4.•24 The project team reviewe PNPL Section 24 the criteria in SRP-LR

25 Section 3.4.2.2.4.2. S1 •
26
27 SRP-LR Section 3.4.2.2.4.2 states that the reduction of heat transfer due to fouling could occur
28 for steel, stainless steel, and copper alloy heat exchanger tubes exposed to lubricating oil. The
29 existing aging management program relies on monitoring and control of lube oil chemistry to
30 mitigate reduction of heat transfer due to fouling. However,control of lube oil contaminants may
31 not always have been adequate to preclude corrosion. Therefore, the effectiveness of lubricating
32 oil contaminant control should be verified to ensure that fouling is not occurring. The GALL
33 Report recommends furtherevaluation of programsto verify the effectiveness of lube oil
34 chemistry control program. A one-time inspection of select components at susceptible locations
35 is an acceptable method to determine whether an aging effect is not occurring or an aging effect
36 is progressing very slowly such that the component's intended function will be maintained during
37 the period of extended operation.
38
39 In the PNPSS LRA Section 3.4.2.2.4.2, the applicant states that the steam and power conversion
40 systems at PN PS have no heat exchanger tubes with an intended function of heat transfer and
41 associated aging effect of fouling. However, reduction of heat transfer is managed by the Oil
42 Analysis Program for steel heat exchanger tubes in the station blackout diesel generatorand
43 security diesel generator systems. The Oil Analysis Program includes periodic sampling and
44 analysis of lubricating oil to maintain contaminants within acceptable limits, thereby preserving
45 an environment that is not conducive to fouling. Operating experience at PNPS has confirmed
46 the effectiveness of this program in maintaining contaminants within limits such that fouling has
47 not and will not affect the intended functions of these components.
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1 [identify documents reviewed and basis for acceptability, project team evaluation]
2
3 The project team found that, based on the programs identified above, the applicant has met the
4 criteria of SRP-LR Section 3.4.2.2.4.2 for further evaluation. The project team found that the
5 applicant has demonstrated that the effects of aging will be adequately managed so that the
6 intended functions will be maintained during the period of extended operation, as required by
7 10 CFR 54.21 (a)(3).
8
9 3.4.2.2.5 Loss of Material Due to General- Pitting. Crevice. and Microbiologically Influenced

10 Corrosion
11
12 3.4.2.2.5.1 Loss of Material Due to General, Pitting. Crevice, and Microbiologicall y Influenced
13 Corrosion [item 1]
14
15 The project team reviewed PN PS LRA Section 3.4.2.2.5.1 against the criteria in SRP-LR
16 Section 3.4.2.2.5.1.
17
18 SRP-LR Section 3.4.2.2.5.1 states that the Loss of material due to general, pitting and crevice
19 corrosion, and MIC could occur in steel (with or without coating or wrapping) piping, piping
20 components, piping elements and tanks exposed to soil. The buried piping and tanks inspection
21 program relies on industry.practice, frequency of pipe excavation, andloperating experience to
22 manage the effects of loss of materinaoTr ener'•borroson, plnig in(g anJcrevice corrosion, and
23 MIC. The effectiveness o~ihe bui d ipingind tan•t insP'ton proq iam should be verified to
24 evaluate an applicant's inkection fr6ueh ando'ating experienc with buried components,
25 ensuring that loss of material is n'ot odccurrriig. % d I
26
27 In the PNPS LRA Section 3.4.2.2.5.1, the applicant states that the steam and power conversion.
28 systems at PNPS have no carbon steel components that are exposed to soil. This item is not
29 applicable to PNPS.
30
31 [Identify documents reviewed and basis for acceptability, project team evaluation]
32
33 The project team found that, based on the programs identified above, the applicant has met the
34 criteria of SRP-LR Section 3.4.2.2.5.1 for further evaluation. The project team found that the
35 applicant has demonstrated that the effects of aging will be adequately managed so that the
36 intended functions will be maintained during the period of extended operation, as required by
37 10 CFR 54.21 (a)(3).
38
39 3.4.2.2.5.2 Loss of Material Due to General. Pitting. Crevice. and Microbiologicall y Influenced
40 O
41
42 The project team reviewed PNPS LRASection 3.4.2.2.5.2 against the criteria in SRP-LR
43 Section 3.4.2.2.5.2.
44
45 SRP-LR Section 3.4.2.2.5.2 states that the loss of material due to general, pitting and crevice
46 corrosion, and MIC could occur in steel heat exchanger components exposed to lubricating oil.
47 The existing aging management program relies on the periodic sampling and analysis of
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1 lubricating oil to maintain contaminants within acceptable limits, thereby preserving an
2 environmentthat is not conducive to corrosion. However, control of lube oil contaminants may
3 not always have been adequate to preclude corrosion. Therefore, the effectiveness of lubricating
4 oil contaminant control should be verified to ensure that corrosion is not occurring. The GALL
5 Report recommends further evaluation of programs to manage corrosion to verify the
6 effectiveness of the lube oil chemistry control program. A one-time inspection of selected
7 components at susceptible locations is an acceptable method to ensure that corrosion is not
8 occurring and that the component's intended function will be maintained during the period of
9 extended operation.

10
11 In the PNPS LRA Section 3.4.2.2.5.2, the applicant states thatthe steam and power conversion
12 systems at PNPS have no heat exchanger components that are exposed to lubricating oil. This
13 item is not applicable to PNPS.
14
15 [Identify documents reviewed and basis for acceptability, project team evaluation]
16
17 The project team found that, based on the programs identified above, the applicant has met the
18 criteria of SRP-LR Section 3.4.2.2.5.2 for further evaluation. The project team found that the
19 applicant has demonstrated that the effects of aging will be adequately managed so that the
20 intended functions will be maintained during the period of extended operation, as required by
21 10 CFR 54.21 (a)(3).
.22
23 3.4.2.2.6 Cr.ain Du.ess rrosionl Cr!.Acn.24 e #R s nSPL
25 The project team review PNP LRA Section 3.4.2.2. against the criteria in SRP-LR

26 Section 3.4.2.2.6
27.
28 SRP-LR Section 3.4.2.2.6 states that cracking due to SCC could occur in the stainless steel
29 piping, piping components, piping elements, tanks, and heat exchanger components exposed to
30 treated water greater than 600C (>1400F), and for stainless steel piping, piping components, and
31 piping elements exposed to steam. The existing aging management program relies on
32 monitoring and control of water chemistry to manage the effects of cracking due to SCC.
33 However, high concentrations of impurities at crevices and locations of stagnant flow conditions
34 could cause SCC. Therefore, the GALL Report recommends that the effectiveness of the water
35 chemistry control program should be verified to ensure that SCC is not occurring. A one-time
36 inspection of selected components at susceptible locations is an acceptable method to ensure
37 that SCC is not occurring and that the component's intended function will be maintained during
38 the period of extended operation.
39
40 In the PNPS LRA Section 3.4.2.2.6, the applicant states that cracking due to SCC in stainless
41 steel components exposed to steam is managed by the Water Chemistry Control - BWR
42 Program. The effectiveness of the Water Chemistry Control - BWR Program will be confirmed
43 by the One-Time Inspection Program through an inspection of a representative sample of
44 components crediting this program including susceptible locations such as areas of stagnant
45 flow.
46
47 [Identify documents reviewed and basis for acceptability, project team evaluation]
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1 The project team found that, based on the programs identified above, the applicant has met the
2 criteria of SRP-LR Section 3.4.2.2.6 for further evaluation. The project team found that the
3 applicant has demonstrated that the effects of aging will be adequately managed so that the
4 intended functions will be maintained during the period of extended operation, as required by
5 10 CFR 54.21(a)(3).
6
7 3.4.2.2.7 Loss of Material Due to Pitting and Crevice Corrosion
8
9 3.4.2.2.7.1 Loss of Material Due to Pitting and Crevice Corrosion [Item 1]

10
11 The project team reviewed PNPS LRA Section 3.4.2.2.7.1 against the criteria in SRP-LR
12 Section 3.4.2.2.7.1.
13
14 SRP-LR Section 3.4.2.2.7.1 states that a loss of material due to pitting and crevice corrosion
15 could occur for stainless steel, aluminum, and copper alloy piping, piping components and piping
16 elements and for stainless steel tanks and heat exchanger components exposed to treated
17 water. The existing aging management program relies on monitoring and control of water
18 chemistry to manage the effects of loss of material due to pitting, and crevice corrosion.
19 However, control of water chemistry does not preclude corrosion at locations of stagnant flow
20 conditions. Therefore,the GALL Report recommends that the effectiveness of the water
21 chemistry programshould be verified to ensure that corrosion is nLot occurring. A one-time
22 inspection of select compnents 'at s6scep tie locations 6'an acceptable method to ensure that
23 corrosion is not occurring and thM themCF conents stenged functionrwill be maintained during
24 the period of extended op'eraton.
25 -.

26 In the PNPS LRA Section 3.4.2.2.7.1, the applicant states that the loss of material due to pitting
27 and crevice corrosion for stainless steel and copper alloy components exposed to treated water
28 is managed by the Water Chemistry Control - BWR Program. There are no aluminum
29 components in the steam and power conversion systems. The effectiveness of the Water
30 Chemistry Control - BWR Programwill be confirmed by the One-Time Inspection Program
31 through an inspection of a representative sample of components crediting this program including
32 susceptible locations such as areas of stagnant flow.
33
34 [Identify documents reviewed and basis for acceptability, project team evaluation]
35
36 The project team found that, based on the programs identified above, the applicant has met the
37 criteria of SRP-LR Section 3.4.2.2.7.1 for further evaluation. The project team found that the
38 applicant has demonstrated that the effects of aging will be adequately managed so that the
39 intended functions will be maintained during the period of extended operation, as required by
40 10 CF R 54.21 (a)(3).
41
42 3.4.2.2.7.2 Loss of Material Due to Pitting and Crevice Corrosion [Item 2]
43
44 The project team reviewed PNPS LRASection 3.4.2.2.7.2 against the criteria in SRP-LR
45 Section 3.4.2.2.7.2.
46
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1 SRP-LR Section 3.4.2.2.7.2 states that a loss of material due to pitting and crevice corrosion
2 could occur for stainless steel piping, piping components, and piping elements exposed to soil.
3 The GALL Report recommends further evaluation of a plant-specific aging management to
4 ensure that this aging effect is adequately managed. Acceptance criteria are described in
5 Branch Technical Position RLSB- 1.
6
7 In the PNPS LRA Section 3.4.2.2.7.2, the applicant states that the loss of material due to pitting
8 and crevice corrosion for stainless steel piping and tubing exposed to soil is managed by the
9 Buried Piping and Tanks Inspection Program. This programwill include (a) preventive measures

10 to mitigate corrosion and (b) inspections to manage the effects of corrosion on the
11 pressure-retaining capability of buried components. Buried components will be inspected when
12 excavated during maintenance. An inspection will be performed within 10 years of entering the
13 period of extended operation, unless an opportunistic inspection occurred within this ten-year
14 period. This programwill manage the aging effect of loss of material such that the intended
15 function of the components will not be affected.
16
17 [Identity documents reviewed and basis for acceptability, project team evaluation]
18
19 The project team found that, based on the programs identified above, the applicant has met the
20 criteria of SRP-LR Section 3.4.2.2.7.2 for further evaluation. The project team found that the
21 applicant has demonstrated that the effects of aging will be adequately managed so that the
22 intended functions will bemanliine- -inq ýthe- pIriod o .e endcfpration, as required by

23 10 CF R 54.21 (a) (3).
24 4
25 3.4.2.2.7.3 Loss of Materdia Duet o ad reice Corrosion [Item 3]

• .- 26
27 The project team reviewed PNPS LRA Section 3.4.2.2.7.3 against the criteria in SRP-LR

28 Section 3.4.2.2.7.3.
29
30 SRP-LR Section 3.4.2.2.7.3 states that the Loss of material due to pitting and crevice corrosion
31 could occur for copper alloy piping, piping components, and piping elements exposed to
32 lubricating oil. The existing aging management program relies on the periodic sampling and
33 analysis of lubricating oil to maintain contaminants within acceptable limits, thereby preserving
34 an environment that is not conducive to corrosion. However, control of lube oil contaminants
35 may not always have been adequate to preclude corrosion. Therefore, the effectiveness of
36 lubricating oil contaminant control should be verified to ensure that corrosion is not occurring.
37 The GALL Report recommends further evaluation of programsto manage corrosion to verify the
38 effectiveness of the lube oil chemistry control program. A one-time inspection of selected
39 components at susceptible locations is an acceptable method to ensure that corrosion is not
40 occurring and that the component's intended function will be maintained during the period of
41 extended operation.
42
43 In the PNPS LRA Section 3.4.2.2.7.3, the applicant states that Loss of material due to pitting and
44 crevice corrosion for copper alloy components in steam and power conversion systems
45 exposed to lubricating oil is managed by the Oil Analysis Program. This aging effect only applies
46 to components in the turbine generatorand auxiliary system and is included in the evaluation of
47 systems within the scope of license renewal based on the criterion of 10 CFR 54.4(a)(2) (see
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1 Table 3.3.2-14-35).The Oil Analysis Program includes periodic sampling and analysis of
2 lubricating oil to maintain contaminants within acceptable limits, thereby preserving an
3 environment that is not conducive to corrosion. Operating experience at PN PS has confirmed
4 the effectiveness of this program in maintaining contaminants within limits such that corrosion
5 has not and will not affect the intended functions of these components.
6
7 [Identify documents reviewed and basis for acceptability, project team evaluation]
8
9 The project team found that, based on the programs identified above, the applicant has met the

10 criteria of SRP-LR Section 3.4.2.2.7.3 for further evaluation. The project team found that the
11 applicant has demonstrated that the effects of aging will be adequately managed so that the
12 intended functions will be maintained during the period of extended operation, as required by
13 10 CFR 54.21 (a)(3).
14
15 3.4.2.2.8 Loss of Material Due to Pitting Crevice, and Microbiologically-Influenced Corrosion
16
17 The project team reviewed PNPS LRA Section 3.4.2.2.8 against the criteria in SRP-LR
18 Section 3.4.2.2.8.
19
20 SRP-LR Section 3.4.2.2.8 states that the Loss of material dueto pitting, crevice, and MIC could
21 occur in stainless steel piping, piping components, piping elements, and heat exchanger
22 components exposed to lubrincatng dii Th'edxistng -(inhanagemeg program relies on the
23 periodic sampling and an a~sLs orui icatinjoil to intalrn cotaminahts within acceptable
24 limits, thereby preservingan envIronentettat is no, ncrncive to coriosion. However, control of
25 lube oil contaminants maynot aNay• have6eA adequaie to.preclue corrosion. Therefore,the
26 effectiveness of lubricating oil contaminant control should be verified to ensure that corrosion is
27 not occurring. The GALL Report recommendsfurther evaluation of programs to manage
28 corrosion to verify the effectiveness of the lube oil chemistry control program. A one-time
29 inspection of selected components at susceptible locations is an acceptable method to ensure
30 that corrosion is not occurring and that the component's intended function will be maintained
31 during the period of extended operation.
32
33 In the PNPS LRA Section 3.4.2.2.8, the applicant states that a loss of material due to pitting,
34 crevice, and MIC for stainless steel components in steam and power conversion systems
35 exposed to lubricating oil is managed by the Oil Analysis Program. This aging effect only applies
36 to components in the turbine generatorand auxiliary system and is included in the evaluation of
37 systems within the scope of license renewal based on the criterion of 10 CFR 54.4(a)(2) (see
38 Table 3.3.2-14-35).The Oil Analysis Program includes periodic sampling and analysis of
39 lubricating oil to maintain contaminants within acceptable limits, thereby preserving an
40 environmentthat is not conducive to corrosion. Operating experience at PNPS has confirmed
41 the effectiveness of this program in maintaining contaminants within limits such that corrosion
42 has not and will not affect the intended functions of these components.
43
44 [Identify documents reviewed and basis for acceptability, project team evaluation]
45
46 The project team found that, based on the programs identified above, the applicant has met the
47 criteria of SRP-LR Section 3.4.2.2.8 forfurther evaluation. The project team found that the
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1 applicant has demonstrated that the effects of aging will be adequately managed so that the
2 intended functions will be maintained during the period of extended operation, as required by
3 10 CFR 54.21(a)(3).
4
5 3.4.2.2.9 Loss of Material Due to General Pitting. Crevice, and Galvanic Corrosion
6
7 The project team reviewed PNPS LRA Section 3.4.2.2.9 against the criteria in SRP-LR
8 Section 3.4.2.2.9.
9

10 SRP-LR Section 3.4.2.2.9 states that a loss of material due to general, pitting, crevice, and
11 galvanic corrosion can occur for steel heat exchanger components exposed to treated water.
12 The existing aging management program relies on monitoring and control of water chemistry to
13 manage the effects of loss of material due to general, pitting, and crevice corrosion. However,
14 control of water chemistry does not preclude loss of material due to general, pitting, and crevice
15 corrosion at locations of stagnant flow conditions. Therefore,the effectiveness of the water
16 chemistry control program should be verified to ensure that corrosion is not occurring. The GALL
17 Report recommends further evaluation of programs to verify the effectiveness of the water
18 chemistry control program. A one-time inspection of select components and susceptible
19 locations is an acceptable method to ensure that corrosion is not occurring and that the
20 component's intended function will be maintained during the period of extended operation.
21 Acceptance criteria are described in Braný Technical Position IQMB-1.:;: ... 22 • A i-

In the PNPS LRA Section! .4.2.:9, app 'cant stt es et tassi material due to general,

24 pitting, crevice, and galvanic corrsih for -eeLfat excianger comlfnents exposed to treated
25 water is managed by the %aterthemistry'Cbo rol- BW/tProgram.The effectiveness of the

.26. Water Chemistry Control - BWR Programwill be confirmed by the One-Time Inspection
27 Program through an inspection of a representative sample-of components crediting this program
28 including susceptible locations such as areas of stagnant flow.
29
30 [Identify documents reviewed and basis for acceptability, project team evaluation]
31
32 The project teamfound that, based on the programs identified above, the applicant has met the
33 criteria of SRP-LR Section 3.4.2.2.9 for further evaluation. The project team found that the
34 applicant has demonstrated that the effects of aging will be adequately managed so that the
35 intended functions will be maintained during the period of extended operation, as required by
36 10 CFR 54.21 (a)(3).
37
38 3.4.2.2.10 Quality Assurance for Aging Managementof Nonsafety- Related Components
39
40 PNPS LRASection 3.4.2.2.10 is reviewed by NRR DE staff and will be addressed separately in
41 Section 3 of the SER related to the PNPS LRA.
42
43 In the PNPS LRA Section 3.4.2.2.10 the applicant states that PNPS quality assurance
44 procedures and administrative controls for aging management programs are discussed in
45 Appendix B, Section B.0.3 of the PNPS LRA.
46
47 Conclusion
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1 On the basis of its review, for component groups evaluated in the GALL Report for which the
2 GALL Report recommends further evaluation, the project team determined that the applicant

3 adequately addressed the issues that were further evaluated. The project team found that the
4 applicant has demonstrated that the effects of aging will be adequately managed so that the
5 intended functions will be maintained for the period of extended operation, as required by
6 10 CFR 54.21 (a)(3).
7
8 3.4.2.3 AMR Results That Are Not ConsistentWith The GALL Report Or Not Addressed
9 In The GALL Report

10
11 Summaryof Informationin the Application
12
13 In PNPS LRA Table 3.4.1, Summary of Aging Management Evaluations for the Steam and
14 Power Conversion System, the applicant provides information regarding components or
15 materiaVenvironment combination in the GALL Report that it evaluated and identified as not
16 applicable to its plant.
17
18 In PNPS LRA Tables 3.4.2-1 and 3.4.2-2, the applicant provides additional details of the results
19 of the AMRs for material, environment, aging effect requiring management, and AMP
20 combinations that are not consistent with the GALL Report. Specifically, the applicant indicates,
21 via Notes F through J, that neither t identif ied component nor the material! environment
22 combination is evaluated in tlLTAL Reprt and ýprovdnformatiA concerning how the aging
23 effect requiring managerrfntwill0e ianaged. .

25 Proiect Team Evaluation I .

26
27 The project team reviewed additional details of the results of the AMRs for material,
28 environment, aging effect requiring management, and AMP combinations that are not consistent
29 with the GALL Report or are not addressed in the GALL Report.
30
31 Apinq Effect/Mechanism in Table 3.4.1 That Are Not Applicable for PNPS
32

33 rr i~ ijsAPXWt!kt-upt oT~ ffi-em ý,,11-6rthaLFt thýýplcantG-i- 7-ýý sa-md--r 731
34 ppl Ieo it Tplant irWraF e 1. Thaiyrij9F9_ded2 o 7n~ ev
35 P_~r n__ -1__,

36 iftý5ýno itw(P
37
38 In PNPS LRATable 3.4.1, Item 3.4.1-21 discussion column the applicant states that cracking
39 due to cyclic loading, stress corrosion cracking of the high-strength steel closure bolting
40 exposed to air with steam or water leakage is not applicable to PNPS because high-strength
41 steel closure bolting is not used in the steam and power conversion systems.
42
43 [The project team evaluation, if applicable]
44
45 On the basis that there [is/are] no [list of applicable components] in the steam and power
46 conversion system at PNPS, the project team finds that, for this componenttype, this aging
47 effect is not applicable to PNPS.
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1 In PNPS LRATable 3.4.1, Item 3.4.1 -23discussion column the applicant states that cracking
2 due to stress corrosion cracking of stainless steel piping, piping components, and piping
3 elements exposed to closed-cycle cooling water >600C (>140'F) is not applicable to PNPS
4 because there are no stainless steel components exposed to closed-cycle cooling water in the
5 steam and power conversion systems.
6
7 [The project team evaluation, if applicable]
8
9 On the basis that there [is/are] no [list of applicable components] in the steam and power

10 conversion system at PNPS, the project team finds that, for this component type, this aging
11 effect is not applicable to PNPS.
12
13 In PN PS Table 3.4.1, Item 3.4.1-24 discussion column the applicant states that the loss of
14 material due to general, pitting, crevice, and galvanic corrosion of steel heat exchanger
15 components exposed to closed cycle cooling water is not applicable to PN PS because there are
16 no steel heat exchanger components exposed to closed cycle cooling water in the steam and
17 power conversion systems.
18
19 [The project team evaluation, if applicable]
20
21 On the basis that there [is/are] no [list of 9pplicable components] in ihe steam and power
22- conversion system at PNEeh6 [prole t finds that, for this oorinent type, this aging
23 effect is not applicable to PlFO. -24 3 •c • n lcn te

25 In PNPS Table 3.4.1, Item3 41-25 umheapplicant thatthe loss
26 material due to pitting and crevice corrosion of stainless steel piping, piping components, piping
27 elements, and hear exchanger components exposed to closed cycle' cooling water is not

.- 28 applicable to PNPS because there are no stainless steel components exposed to closed cycle
29 cooling waterin the steam and power conversion system.
30
31 [The project team evaluation, if applicable]
32
33 On the basis that there [is/are] no [list of applicable components] in the steam and power
34 conversion system at PNPS, the project team finds that, for this component type, this aging
35 effect is not applicable to PNPS.
36
37 In PNPS Table 3.4.1, Item 3.4.1-26 discussion column the applicant states that the loss of
38 material due to pitting, crevice, and galvanic corrosion of copper alloy piping, piping components,
39 and piping elements exposed to closed cycle cooling water is not applicable to PNPS because
40 there are no copper alloy components exposed to closed cycle cooling water in the steam and
41 power conversion systems.
42
43 [The project team evaluation, if applicable]
44
45 On the basis that there [is/are] no [list of applicable components] in the steam and power
46 conversion system at PN PS, the project team finds that, for this component type, this aging
47 effect is not applicable to PNPS.
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1 In PNPS Table 3.4.1, Item 3.4.1-27 discussion column the applicant states that the reduction of
2 heat transfer due to fouling of steel, stainless steel, and copper alloy heat exchanger tubes
3 exposed to closed cycle cooling water is not applicable to PNPS because there are no heat
4 exchanger tubes exposed to closed cycle cooling water in the steam and power conversion
5 systems.
6
7 [The project team evaluation, if applicable]
8
9 On the basis that there [is/are] no [list of applicable components] in the steam and power

10 conversion system at PNPS, the project team finds that, for this componenttype, this aging
11 effect is not applicable to PNPS.
12
13 In PN PS Table 3.4.1, Item 3.4.1-33 discussion column, the applicant states that the loss of
14 material due to pitting, crevice, and microbiologically influenced corrosion, and fouling of
15 stainless steel heat exchanger components exposed to raw water is not applicable to PNPS
16 because there are no stainless steel heat exchanger components exposed to raw water in the
17 steam and power conversion systems.
18
19 [The project team evaluation, if applicable]
20
21 On the basis that there [is/are] no [list of applicable compone.nts] in the steam and power
22 conversion system at PN MMS(, proj6c-t team findS4hat, for ts co,-'ipbnent type, this aging
23 effect is not applicable to ON PS.
24
25 In PNPS Table3.4.1, ltem3.4. - suss nc Au mn.the applicant ates that the reductonof
26 heat transfer due to fouling of steel, stainless steel, and copper alloy heat exchanger tubes
27 exposed to raw water is not applicable to PNPS because there are no heat exchanger tubes
28 exposed to raw water with an intended function of heat transfer in the steam and power
29 conversion systems.
30
31 [The project team evaluation, if applicable]
32
33 On the basis that there [is/are] no [list of applicable components] in the steam and power
34 conversion system at PNPS, the project team finds that, forthis componenttype, this aging
35 effect is not applicable to PNPS.
36
37 In PNPS Table 3.4.1, Item 3.4.1-42 discussion column the applicant states that the aging of steel
38 piping, piping components, and piping elements exposed to controlled indoor air is not applicable
39 to PNPS because there are no steel components exposed to controlled indoor air in the steam
40 and powersystems.
41
42 [The project team evaluation, if applicable]
43
44 On the basis that there [iare] no [list of applicable components] in the steam and power
45 conversion system at PNPS, the project team finds that, for this component type, this aging
46 effect is not applicable to PNPS.
47
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1 In PNPS Table 3.4.1, Item 3.4.1-43 discussion column the applicant states that the aging of steel
2 and stainless steel piping, piping components, and piping elements in concrete is not applicable
3 to PNPS because there are no steel or stainless steel components exposed to concrete in the
4 steam and power conversion systems.
5
6 [The project team evaluation, if applicable]
7
8 On the basis that there [is/are] no [list of applicable components] in the steam and power
9 conversion system at PNPS, theproject team finds that, for this componenttype, this aging

10 effect is not applicable to PNPS.
11
12 In PNPS Table 3.4.1, Item 3.4.1-44 discussion column the applicant states that the aging of
13 steel, stainless steel, aluminum, and copper alloy piping, piping components, and piping
14 elements exposed to gas is not applicable to PNPS because there are no steel, stainless steel.
15 aluminum, or copper alloy components exposed to gas in the steam and power conversion
16 systems.
17
18 [The project team evaluation, if applicable]
19
20 On the basis that there [is/are] no [list of applicable components] in the steam and power
21 conversion system at PNPS, the projeit team finds that, for this component type, this aging
22 effect is not applicable to P$,IPC UT
23

24 epaebgeho r ,fap.-e a) t bgFthathe ~pr o_.cg~ssn
25 pfgblto its plant] fV t. , .
26

27 [I tera-re RAls or is-§jUEs thafle alln Tabls,
28
29 [theJRAHjga Se o IV o agiifeet aM fthJr id4le r61"Te1qu
30 4g pmye atappfpr6ateI
31
32 Steam and PowerConversion System AMR Line Items That Have No Aging Effect (PNPSLRA
33 Tables 3.4.2-1, 3.4.2-2, 3.3.2-14-3 through 3.3.2-14-5. 3.3.2-14-9 through 3.3.2-14-11, 3.3.2-14-
34 17. 3.3.2-14-18 and 3.3.2-14-35)
35
36 In PNPS LRA Tables 3.4.2-1, 3.4.2-2, 3.3.2-14-3 through 3.3.2-14-5,3.3.2-14-9 through 3.3.2-14-
37 11, 3.3.2-14-17,3.3.2-14-18and 3.3.2-14-35, the applicant identified AMR line-items where no
38 aging effects were identified as a result of its aging review process. Specific instances in which
39 the applicant states that no aging effects were identified occurred in the following areas:
40
41 Condenser components fabricated from carbon steel. copper alloy titanium and elastomer
42 exposed to indoor air. treated water. or steam >270'F.
43
44 PNPS stated that aging managementof the main condenser is not based on analysis of
45 materials, environments and aging effects. Condenser integrity required to perform the
46 post-accident intended function (holdup and plateout of MSIV leakage) is continuously confirmed
47 by normal plant operation. This intended function does not require the condenser to be leak-tight,
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1 and the post accident conditions in the condenser will be essentially atmospheric. Since normal
2 plant operation assures adequate condenser pressure boundary integrity, the post-accident
3 intended function to provide holdup volume and plateout surface is assured. Based on past
4 precedence (NUREG-1 796, Dresden and Quad Cities SER, Section 3.4.2.4.4, and
5 NUREG-1769, Peach Bottom SER, Section 3.4.2.3), the staff concluded that main condenser
6 integrity is continually verified during normal plant operation and no aging management program
7 is required to assure the post-accident intended function.
8
9 The project team reviewed the past precedents and concluded that PN PS has similar intended

10 function for the main condenser and therefore, no aging management program is required to
11 assure the post accident function.
12
13 Glass in condensation external environment
14
15 Glass as a material is impervious to normal plant environments. This conclusion is based on the
16 fact that no failure due to an aging effect of glass components in environments free of
17 hydrofluoric acid, caustics, or hot water have been recorded in industry at the temperatures or
18 during the time periods of concern for extended operation.
19
20 Plastic in various environments(Need to ask PNPS w hat plastic material they are using)
21 ,.W .

22 PVC is unaffected by watL, 63oentrated akalies, and n' -ýo i aAds, oils and ozone.
23 PVC is also unaffected b:y unligh' and humdity c'hýages-nri ,

25 Unlike metals, thermoplastics do pl a. Rathe andepending on an oxide.
26 layer for protection, they depend on chemical resistance to the environment to which they are
27 exposed. The use of thermoplastics in a water environment is a design driven criteria.
28 Thereforebased on industry experience review and the assumption of properdesign and
29 application of the material, aging of thermoplastics in treated water, raw water, and fuel oil
30 environment is not an applicable aging effect.
31
32 On the basis of its review of current industry research and operating experience, the project
33 team found that condensation external and raw water internal environments, on plastic and glass
34 will not result in aging that will be of concern during the period of extended operation. Therefore,
35 the project team concluded that there are no applicable aging effects requiring management for
36 plastic and glass components exposed to condensation external and raw water internal
37 environments. Furthermore, the project team also concluded that condenser components
38 fabricated from carbon steel, copper alloy, titanium and elastomer exposed to indoor air, treated
39 water, or steam >270'F environment, there are no aging effects and no aging management
40 program is required to assure the post accident function..
41
42 On the basis of its audit and review of the applicant's program, the project team found that the
43 applicant has demonstrated that the effects of aging will be adequately managed so that the
44 intended functions will be maintained during the period of extended operation, as required by 10
45 CFR54.21(a)(3).
46
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1 3.4.2.3.1 Condensate Storage System- Summaryof Aging ManagementEvaluation - PNPS
2 LRA Table 3.4.2-1
3
4 The project team reviewed the PNPS LRATable 3.4.2-1 ,which summarizes the results of AMR
5 evaluations for the Condensate storage system component groups.
6
7 3.4.2.3.2 Main Condenserand MSIV Leakage Pathway- Summary of Aging Management
8 Evaluation - PNPS LRA Table 3.4.2-2
9

10 The project team reviewed the PNPS LRATable 3.4.2-2, which summarizes the results of AMR
11 evaluations for the main condenser and MSIV leakage pathway component groups.
12
13 In LRA Table 3.4.2-2, the applicant proposed to manage [list aging effect] of [list materials]
14 materials for componentstypes of [list component names] exposed to [list environments]
15 environmentusing PNPN AMP B [NUMBER]" [Nameof PNPSAMP]."
16
17 The project team reviewed [Applicant AMP Name] program and its evaluation is documented in
18 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the programand
19 the project team evaluation]. On the basis of its review of the applicant's plant-specific and
20 industry operating experience, the project team found the aging effect of [list aging effect] of [List
21 Material] material exposed to [List Ervironment] enironment are effectively managed using
22 [Applicant AMP Name] pr cramiOn ts bass, the proj 'ectatm fournidtha management of [list
23 aging effect] in [table titlel accetat: ."
24 '..
25 3.4.2.3.3 Ciculating Water System - S Y.um Agng anagement Evaluation - PNPS LRA
26 Tale 332-141
27
28 The project team reviewed the PNPS LRATable 3.4.2-1,4-1,which summarizes the results of
29 AMR evaluations for the circulating water non-safety related component groups affecting safety-
30 related systems.
31
32 In LRA Table 3.4.2-14-1, the applicant proposed to manage [list aging effect] of [list materials]
33 materials for components types of [list component names] exposed to [list environments]
34 environmentusing PNPSAMP B [NUMBEFI " [Nameof PNPSAMP]."
35
36 The project team reviewed [Applicant AMP Name] program and its evaluation is documented in
37 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the program and
38 the project team evaluation]. On the basis of its review of the applicant's plant-specific and
39 industry operating experience, the project team found the aging effect of [list aging effect] of [list
40 materials] material exposed to [list environments] environment are effectively managed using
41 [Applicant AMP Name] program. On this basis, the project team found that management of [list
42 aging effect] in [table title] is acceptable.
43
44 3.4.2.3.4 Condensate System - Summarylof Aging Management Evaluation - PNPS LRA Table
45 aa2zlka
46
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1 The project team reviewed PNPS LRA Table 3.3.2-14-3, which summarizes the results of AMR
2 evaluations for the condensate system non-safety related component groups affecting safety-
3 related systems. The results of these evaluations are all consistent with the GALL Report.
4
5 3.4.2.3.5 Condensate Demineralizer System - Summary of Agi gement Evaluation -
6 PNPSILRATable 3.3.2-14-4
7
8 The project team reviewed PNPS LRATable 3.3.2-14-4, which summarizesthe results of AMR
9 evaluations for the condensate demineralizer system non-safety related component groups

10 affecting safety-related systems. The results of these evaluations are all consistent with the
11 GALL Report.
12
13 3.4.2.3.6 Condensate Storage and Transfer System - Summaryof Aging Management
14 Evaluation- PNPS LRATable 3.3.2-14-5
15
16 The project team reviewed PNPS LRATable 3.3.2-14-5,which summarizesthe results of AMR
17 evaluations for the condensate storage and transfer system non-safety related component
18 groups affecting safety-related systems. The results of these evaluations are all consistent with
19 the GALL Report.
20
21 3.4.2.3.7 Extraction Steam System- Summaryof Aging ManagementEvluation - PNPS LRA
22Tal
23
24
25 Theproject team reviewed the PS RAab 3.4.2-14-ý, which sumarizes the results of
26 AMR evaluations for the extraction steam non-safety related component groups affecting safety-
27 related systems.
28
29 In LRA Table 3.4.2-14-9, the.applicant proposed to manage [list aging effect] of [list materials]
30 materials for components types of [list component names] exposed to [list environments]
31 environmentusing PNPSAMP B [NUMBER " [Nameof PNPSAMP]."
32
33 The project team reviewed [Applicant AMP Name] program and its evaluation is documented in
34 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the program and
35 the project team evaluation]. On the basis of its review of the applicant's plant-specific and
36 industry operating experience, the project team found the aging effect of [list aging effect] of [list
37 materials] material exposed to [list environments] environment are effectively managed using
38 [Applicant AMP Name] program. On this basis, the project team found that management of [list
39 aging effect] in [table title] is acceptable.
40
41 3.4.2.3.8 Feedwater System - Summaryof Aging ManagementEvaluation - PNPS LRATable
42 3.141
43
44 The project team reviewed PNPS LRATable 3.3.2-14-10,which summarizes the results of AMR
45 evaluations for the feedwater system non-safety related component groups affecting safety-
46 related systems. The results of these evaluations are all consistent with the GALL Report.
47
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1 3.4.2.3.9 FeedwaterHeaterDrains and Vents System - Summaryof Aging Management
2 Evaluation - PNPS LRATable 3.3.2-14-11
3
4 The project team reviewed PNPS LRATable 3.3.2-14-11 ,which summarizesthe results of AMR
5 evaluations for the feedwater heater drains and vents system non-safety related component
6 groups affecting safety-related systems. The results of these evaluations are all consistent with
7 the GALL Report.
8
9 3.4.2.3.10 Main Condenser- Summaryof Aging Management Evaluation - PNPS LRA Tahle

10 3.3.2-14-17
11
12 The project team reviewed the PNPS LRATable 3.4.2-14-17,which summarizes the results of
13 AMR evaluations for the main condenser non-safety related component groups affecting safety-
14 related systems.
15
16 In LRA Table 3.4.2-14-17, the applicant proposed to manage [list aging effect] of [list materials]
17 materials for components types of [list component names] exposed to [list environments]
18 environmentusing PNPSAMP B [NUMBEFX " [Nameof PNPSAMP]."
19
20 The project team reviewed [Applicant AMP Name] program and its evaluation is documented in
21 Section [3.0.3.A.A] of this audit and review report. [Briefly prode summary of the program "and
22 the project team evaluation]. On the basi of its rrview of The app an¢ts plant-specific and
23 industry operating experience, thq pfrject tpam touod thetgging effecdof [list aging effect] of [list
24 materals] material exposed to [lf eRron ~ntsfnon~ent are eff',ctively managed using
25 [Applicant AMP Name] program.iOnthis basishe projecbteam found that management of [list
26 aging effect] in [table title] is acceptable.
27
28 3.4.2.3.11 Main Steam System - Summaryof Aging ManagementEvaluation - PNPS LRA Table
29 3.3.2-14-18
30
31 The project team reviewed the PNPS LRATable 3.4.2-14-18, which sumniarizes the results of
32 AMR evaluations for the main steam system non-safety related component groups affecting
33 safety-related systems.
34
35 In LRA Table 3.4.2-14-18, the applicant proposed to manage [list aging effect] of [list materials]
36 materials for components types of [list component names] exposed to [list environments]
37 environmentusing PNPS AMP B [NUMBEFE "[Nameof PNPSAMP]."
38
39 The project team reviewed [Applicant AMP Name] program and its evaluation is documented in
40 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the programand
41 the project team evaluation]. On the basis of its review of the applicant's plant-specific and
42 industry operating experience, the project team found the aging effect of [list aging effect] of [list
43 materials] material exposed to [list environments] environment are effectively managed using
44 [Applicant AMP Name] program. On this basis, the project team found that management of [list
45 aging effect] in [table title] is acceptable.
46
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1 3.4.2.3.12 TurhineGeneratorand Auxiliary System - Summary of Aging Management Evaluation
2 - PNPSLRA Table 3.3.2-14-35
3
4 The project team reviewed the PNPS LRA Table 3.4.2-14-35, which summarizes the results of
5 AM R evaluations for the turbine generator and auxiliary system non-safety related component
6 groups affecting safety-related systems.
7
8 In LRA Table 3.4.2-14-35, the applicant proposed to manage [list aging effect] of [list materials]
9 materials for components types of [list component names] exposed to [list environments]

10 environmentusing PNPSAMP B [NUMBEfJ " [Nameof PNPSAMP]."
11
12 The project team reviewed [Applicant AMP Name] program and its evaluation is documented in
13 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the program and
14 the project team evaluation]. On the basis of its review of the applicant's plant-specific and
15 industry operating experience, the project team found the aging effect of [list aging effect] of [list
16 materials] material exposed to [list environments] environment are effectively managed using
17 [Applicant AMP Name] program. On this basis, the project team found that management of [list
18 aging effect] in [table title] is acceptable.
19
20 Conclusion
21
22 On the basis of its review, the po teamoundtht -r theapplicant apropriately evaluated AMR
23 results invoMng material, nvironment, agii effebt, requiring management, and AMP
24 combinations that are not addres'sed4n the'GALL Report. The project team found that the
25 applicant has demonstrated tharthe.effects5o, aging will be adequate,' managed so that the
26 intended functions will be maintained consistent with the CLB for the period of extended
27 operation, as required by 10 CFR 54.21 (a)(3).
28
29 3.4.3 Conclusion
30
31 On the basis of its review, the project team concluded that the applicant has demonstrated that
32 the aging effects associated with the steam and power conversion system components will be
33 adequately managed so that the intended functions will be maintained consistent with the CLB
34 for the period of extended operation, as required by 10 CFR 54.21(a)(3).
35
36 The project team also reviewed the applicable UFSARsupplement program summaries and
37 concludes that they adequately describe the AMPs credited for managing aging of the steam and
38 power conversion components, as required by 10 CFR 54.21 (d).
39
40
41
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1 3.5 Aging Management of Structures and ComponentSupports
2
3 This section of the audit and review report document the project team's review and evaluation of
4 PNPS aging management review (AMR) results for the aging management of the structural
5 components and commodities associated with the following systems:
6
7 primary containment,
8 reactor building,
9 intake structure,

10 process facilities,
11 yard structures, and
12 bulk commodities.
13
14 3.5.1 Summaryof Technical Information in theApplication
15
16 In the PNPS LRA Section 3.5, the applicant provided the results of its AMRs for the engineered
17 safety features components and component groups.
18
19 In PNPS LRA Table 3.5.1, "Summaryof Aging Management Programsfor Structuresand
20 ComponentSupports Evaluated in Chapters II and III of NUREG-1801,"the applicant provided a
21 summary comparison of its AMR line_items ith the AMR iine-items evaluated in the GALL
22 Report for the primary confainm-n• t, s-ructu Is, o konesuppos'ntiýd piping and component
23 insulation components a 0 comlt3nk:ýtnl gros. Th- pplcant also identif ied for each
24 component type in the PIS LRA Table3Al tho m e thatare consistent with the
25 GALL Report, those for w1i--ihe GGL Re'6I recordtids furthere aluation, and those
26 components that are not addressed in the GALL Report together with the basis for their
27 exclusion.
28
29 In the PNPS LRA Tables 3.5.2-1 through3.5.2-6, the applicant provided a summaryof the AMR
30 results for component types associated with (1) primary containment, (2) reactor building, (3)
31 intake structure, (4) process facilities, (5) yard structures, and (6) bulk commodities.
32 Specifically, the information for each component type included intended function, material,
33 environment, aging effect requiring management, AMPs, the GALL Report Volume 2 item, cross
34 reference to the PNPS LRA Table 3.5.1 (Table 1), and generic and plant-specific notes related to
35 consistency with the GALL Report.
36
37 The applicant's AMRs incorporated applicable operating experience in the determination of aging
38 effect requiring managements (AERMs). These reviews included evaluation of plant-specific
39 and industry operating experience. The plant-specific evaluation included reviews of condition
40 reports and discussions with appropriate site personnel to identify AERMs. The applicant's
41 review of industry operating experience included a review of the GALL Report and operating
42 experience issues identified since the issuance of the GALL Report.
43
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1 3.5.2 Project Team Evaluation
2
3 The project team reviewed PN PS LRA Section 3.5 to determine if the applicant provided
4 sufficient information to demonstrate that the effects of aging for the primary containment,
5 structures, component supports, and piping and component insulation components that are
6 within the scope of license renewal and subject to an AMR will be adequately managed so that
7 the intended function(s) will be maintained consistent with the CLB for the period of extended
8 operation, as required by 10 CFR 54.21 (a)(3).
9

10 The project team reviewed certain identified AMR line-items to confirm the applicant's claim that
11 these AMR line-items were consistent with the GALL Report. The project team did not repeat its
12 review of the matters described in the GALL Report. However, the project team did verify that
13 the material presented in the PNPS LRAwas applicable and that the applicant had identified the
14 appropriate GALL Report AMR line-items. The project team's audit evaluation is documented in
15 Section 3.5.2.1 of this audit and review report. In addition, the project team's evaluations of the
16 AMPs are documented in Section 3.0.3 of this audit and review report.
17
18 The project team reviewed those selected AMR line-items for which furtherevaluation is
19 recommended by the GALL Report. The project team confirmed that the applicant's further
20 evaluations were in accordance with the acceptance criteria in SRP-LR. The project team's
21 audit evaluation is documented in Section 3.5.2.2 of this audit and review report.
22
23 The project team also reviewed oTeth r iniAM line-items that were not consistent with or24 not addressed in the G3ALL Ieo
24 nadsdnhG ased on' NR(~rovd dprecedents. The audit included
25 evaluating whetherall plausble' aging effeci,ý Are identified and whelher the aging effects listed
26 were appropriate for the Combination of materials and environments specified. The project
27 team's evaluation is documented in Section 3.5.2.3 of this audit and review report.
28
29 Finally, the project team reviewed the AMP summary descriptions in the UFSAR Supplement to
30 ensure that they provided an adequate description of the programs credited with managing or
31 monitoring aging for the primary containment,structures, component supports, and piping and
32 component insulation components.
33
34 Table 3.5-1 below provides a summary of the project team's evaluation of components, aging
35 effects/aging mechanisms, and AMPs listed in LRA Section 3.5 that are addressed in the GALL
36 Report. It also includes the section of the audit and review report in which the project team's
37 evaluation is documented.
38
39 Table 3.5-1 Staff Evaluation for Containment, Structures, ComponentSupports, and
40 Piping and ComponentInsulation in the GALL Report
41

42 W ConpreI Aging fMetr AIanMP in GAL SteeMiaLrA ,,nStIff CvoAniieon
Grou Reportm ~ ~

43 IBWR Conciete (Mark 11 and 111) and Steel (Mark 1, 11, and 111) Containment

392



[ Jaiimes Davis - Draft Audit Report 6-30-06.pdf- Page 396 1
I

Pilgrim Nuclear Power Station Audit and Review Report

Item No. C ,eniti Aging -Effect/ AMPin GALL4  AMPin LRA, Staff EvatLuatlon

3.5.1-1 Concrete Agi ng of SI (IWL) and for Cons istent with
elements: walls, accessible and inaccessible concrete, GALL, which
dome, basemat, inaccessible an examination of recommends
ring girder, concrete areas representative samples further evaluation
buttresse s, due to aggressive of below-grade concrete, (See SER Section
containment chenical attack, and periodic monitoring 3.5.2.2.1)
(as applicable). and corrosion of of groundwater if

embedded steel environment is non-
aggressive. A plant
specific program isto be
evaluated if environment
is aggressive.

3.5.1-2 Concrete Cracks and Structures Monitoring Consis tent with
elements; All distortion due to Program. If a de- GALL, which

increased stress watering system is recommends
levels from relied upon for control of further evaluation
settlement settlement, then the (See SER Section

licensee isto ensure 3.5.22.1)
proper functioning of the
de-waterin g system
h hende&cbera.tio-. i

3.5.1-3 Concrete •educfion in . %tructures_• niton Consistent with
elements: tundaion ? Pogram If a e-atering GALL, which
foundation, W-6 ngth, system isrelied upon to recommends
sub-foundation cracking, coritrol erosion of further evaluation

differential cement from porous (See SER Section
settie ment due to concrete 3.5.22.1)
erosion of porous subfoundations, then
concrete the. licensee isto ensure
subfoundation proper functioning ofthe

de-waterin g system
through the period of
extended operation.

3.5.1-4 Concrete Reduction of A plant-specific aging Consistent with
elements: dome, strength and management program GALL, which
wall, basemat, modulus of is to be evaluated. recommends
ring girder, concrete due to further evaluation
buttresse s, elevated (See SER Section
containment temperature 3.5.22.1)
concrete fill-in
annulus
(as applicable)
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jItem No.' Com. t:nt I.. Agn E:cAM in GA L IAL i n LRA Staff EvaAluatonI~ , d-u c FeciL
3.5.1-5 Steel elements:

Drywell ; torus;
drywell head;
embedded shell
and sand pocket
regions; drywell
support skirt;,
torus ring girder;
downcomer s;
liner plate,
ECCS sucion
header, support
skirt, region
shielded by
diaphragm floor,
suppressio n
chamber
(as applicable)

Loss of material
due to general,
pitti ng and crevice
corrosion

ISI (IWE) and
10 CFR Part 50,
Appendix J

Consistent with
GALL, which
recommends
further evaluation
(See SER Section
3.5.2.2.1)

2

3

4

3.5.1-6 Steel elements: Loss ofmaterial SI (IWE) and Consistent with
steel liner, liner due to general, 10 CFR Part 50, GALL, which
anchors, integral pittlnbTand cr Appendi; -, recommends
attachme nts &rrosiohr further evaluation

(See SER Secion
I "• ,, " •3.5.2.2.1)

3.5.1-7 Prestre ssed LOSS of prestress 1t•, evalua =edin Consiste ntwith
containment due to relaxation, accordance with GALL, which
tendons shrinkage, creep, 10 CFR 54.21(c) recommends

and elevated :further evaluation

temperat ure (See SER Section
3.5.22.1d)

3.5.1-8 Steel and Cumulatv e TLAA, evaluated in Consiste nt with
stainless steel fatigue damage accordance with GALL, which
elerments: vent (CLB fatigue 10 CFR ý4.21(c) recommends
line, vent header, analysis exists) further evaluation
vent line (See SER Section
bellows; 3.5.22..1)

,down corners;
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fte Ccimport AgingEftft 'A! in GALL. AMP rvn-W Stiff Eva&tin..
-ar&Ijr P MNchani&Th .,,Reporti . J: tt J%

3.5.1-9 Steel, stainless Cumulative TLAA, evaluated in Consiste ntwith
steel elements, fatigue damage accordance with GALL, which
dissimi lar metal (CLB fatigue 10 CFR 54.21(c) recommends
welds: analysis exists) further evaluation
penetration (See SER Section
sleeves, 3.5.22.1)
penetration
bellows;
suppression
pool shell,
unbraced
downcomers

3.5.1-10 Stainl ess steel Cracki ng due to ISt (IWE) and Consistent with
penetration stress corrosion 10 CFR Part 50, GALL, which
sleeves, crackin g Appendix J, and recommends
penetrat ion additional appropriate further evaluation
bellows, exam inations t  

(See SER Section
dissi milar metal evaluations for bellows 3.5.2.2.1)
welds assemblie sand

dissimilar metal welds.

3.5.1-11 Stainless steel Wadng • dueJ : iSl(IWE)' ad 1 1 Consistent with
vent line bellows stress. c10oon .itCFFI 50, GALL, which

ickin g A pen&IxJ,and recommends
4 fditnal apýroptiate further evaluation

exam ination/ evaiuation (See SER Section
for bellows assemblies 3.5.22.1)
and dissimilar metal
welds.

3.5.1-12 Steel, stainless Crackdn g due to ISI (IWE) and Consistent with
steel elements, cyclic loading 10 CFR Part 50, GALL, which
dissimi lar metal Appendix J, and recornmends
welds: supplement ed to detect further evaluation
penetration fine cracks (See SER Section
sleeves, 3.522.1)
penetration
bellows ;
suppression
pool shell,
unbraced
downcomers

3.5.1-13 Steel, stainless Cracking dueto ISI (IWE) and Consistent with
steel elements, cydic loading 10 CFR Part 50, GALL, which
dissimi lar metal Appendix J, and recommends
welds. torus; supplement ed to detect further evaluation
vent line; vent fine cracks (See SER Section
header; vent line 3.5.22.1)
bellows;
downcomers

4

5
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a rcup> - 5 Mechaasni ________ ______

3.5.1-14 Concrete Loss ofmaterial IS] (IWL). Evaluation is Consistent with
elements: dome, (Scal ing, needed for plants that GALL, which
wall, basemat cracking, and are located in moderate recommends
ring girder, spalling) due to to severe weathering further evaluation
buttresse s, freeze-thaw conditions (weathering (See SER Section
containment index > 100 day-inch/yr) 3.5.2.2.1)
(as applicable) (NUREG-1557).

3.5.1-15 Concrete Cracking due to ISI (IWL) for accessible Consisten twith
elements: walls, expansion and areas. None for GALL, which
dome, basemat, reaction with inaccessible areas if recommends
ring girder, aggregate; concrete was further evaluation
buttresse s, increase in constructed in (See SER Section
containment, porosity, accordance with the 3.5.2.2.1)
concrete fill-in perme ability due reconmnendatio ns in
annulus to leaching of ACt 201.2R.
(as applicable). caldum hydroxide

3.5.1-16 Seals, gaskets, Loss ofsealing IS] (IWE) and Consistent with
and moisture and leakage 10 CFR Part 50, GALL (See SER
barriers mhrough Appendix J Section 3.5.2.1)

containment due

t eeioration; of
oint sa, a: -
blaskets, and
m~oisture' bamersi.

lcalkin g,

flashing, and
omher sealants)

3.5.1-17 Personnel Loss of leak 10 CFR Part 50, Consistent with
airlock, tightness in Appendix J and Plant GALL (See SER
equipment hatch dosed position Technical Spedfications Section 3.5.2.1)
and CRD hatch due to
locks, hinges, mechanical wear
and closure of locks, hinges
mechanism s and closure

mechanism s

3.5.1-18 Steel penetration Loss ofmaterial ISl (IWE) and Consistent with
sieevesand due to general, 10 CFR Part 50, GALL (See SER
dissimilar metal pitti ng, and Appendix J Secion 3.5.2.1)
welds; crevice corrosion
personnel
airlock,
equipment hatch
and CRD hatch

3.5.1-19 Steel elements: Cracking dueto ISt (IWE) and Consistent with
stainle sssteel stress corrosion 10 CFR Part 50, GALL (See SER
suppress ion cracking Appendix J Section 3.5.2.1)
chamber shell
(inner surface)
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1 .5.1-20 Steel elements: Loss of material ISl (IWE) and Consistent with
suppres sion due to general, 10 CFR Part 50, GALL (See SER
chamber liner pitti ng, and Appendix J Section 3.5.2.1)
(interior surface) crevice corrosion

2 3.5.1-21 Steel elements: Fretting or lock up IS[ (IWE) Consistent with
drywell head and due to GALL (See SER
downcomer mechanical wear Section 3.5.2.1)
pipes

3 3.5.1-22 Prestressed Loss of material Sl (IWL) Consistent with
containment due to corrosion GALL (See SER
tendons and Section 3.5.2.1)
anchorage
comp onents

4 Safety-Related and Other Structures; and Component Supports

5 3.5.1-23 All Groups Cracking ,loss of Structures Monitoring Consistent with
except Group 6: bond, and loss of Program GALL, which
interior and material (spalling, recommends
above grade scalin g) due to further evaluation
exterior concrete corrosion of. - W (See SER Section

i¶ Oel .m 3.5.2.2.2)

6 3.5.1-24 AllGroups rncrease in % ucturs 1&nitoylo w r Consistent with
except Group 6: Ybrosity a 15. ogr GALL, whiog
interior and' permteabiity, • recommsends
above grade toracking, loss oft further evaluation
exterior consute material (spalling, (See SER Section

mcalin g) due toi 3.5.22.2)
aggressive
cshemnical attack

8 3.5.1-25 All Groups Loss of material Structures Monitoring Consistent with
except Group 6: due to corrosion Program. If protective GALL, which
steel coasdn gsare relied upon recommends
component s: all to mfnage the effects of further evaluation
souctural steel aging, the structures (See SER Section

menito ring program is to 3.52.2.2 )
include provisions to
address protective

coati g monitoring and
maintenance.

8 3.5.1-26 All Groups Loss ofraterial Structires Monitoring Consist ent with
except Group 6: (spal ling, scaling) Program. Evaluation is GALL, which
accessible and and cracking due needed for plants that recommends
inaccessible to freeze-thaw are located in moderate further evaluation
concrete: to severe weathering (See SER Section
foundath on !condit ions (weathering 3-5.22.2 )

index > 100 dlay-inchi~r)
(NUR EG-1557).
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3.5.1-27 AllGroups Cracking dueto Structures Monitoring Consistent with
except Group 6: expansion due to Program. None for GALL, which
accessible and reaction with inaccessible areas if recommends
inaccessible aggregates concrete was further evaluation

interior/exterior constructed in (See SER Section
concrete accordance with the 3.5.2.22)

recornmendatio nsin
ACI 2012R-77.

3.5.1-28 Groups 1-3, 5-9: Cracks and Structures Monitoring Consis tent with
All distortion due to Program. If a GALL, which

increased stress de-watering system is recommends
levels from relied upon for control of further evaluation
settlement settlement then the (See SER Section

licensee isto ensure 3.5.22.2)
proper functioning of the
de-waterin g system
through the period of
extended operation.

.5.1-29 Groups 1-3, 5-9: Reduction in Structures Monitoring Consis tent with
foundation foundation " ProgramaIf a . - GALL, which

9-waten4 system I- 'recommends
'acking, r'ied upo• ior control of further evaluation

different ff lteqent, en el (See SER Section
sttle t d6F to Ii ne-ists.en re 3.5.22.2)

erosion of porous proper funclioning ofthe
concrete de-waterin g system
subfoundation through the period of

extended operation.

3.5.1-30 Group 4: Radial Lock-up due to ISI (IWF) or Structures Consisten twith
beam seats in wear Monitoring Program GALL, which
BWR drywell; recommends
RPV support further evaluation
shoes for PWR (See SER Section
with nozzle 3.5.2.2.2)
supports; Steam
generator
supports
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3.5.1-31 Groups 1-3, 5,7- Increase in Structures monitoring Consistent with
9: below-grade porosity and Program; Examination of GALL, which
concrete permeability, representative samples recommends
components, cracking, loss of of below-grade concrete, further evaluation
such as exterior material (spalling, and periodic monitoring (See SER Secton
walls below scalin g)/aggressi of groundwater, if the 3.5.2.2.2)
grade and ye chemical environmen tis non-
foundation attack; Cracking, aggressive. A plant

loss ofbond, and spedfic program isto be
loss of material evaluated if environment
(spal ling, is aggressive.
scaling)/co rrosion
of embedded
steel

3.5.1-32 Groups 1-3, 5,7- Increase in Structu res Monitoring Consis tent with
9: exterior above porosity and Program for accessible GALL, which
and below grade permeability, and areas. None for recormmends
reinforced toss of strength inaccessible areas if further evaluation
concrete due to leaching of concrete was (See SER Section
foundations caldum hydroxide constructed in 3.5.22.2)

accordanffA with thr

A .20 +-77

3.5.1-33 Groups 1-5: Ped uctio';oC A piai1speJm aging j Consist ent with
concrete s e andw management program GALL, which

modulus due to is to be evaluated recommends
elevated further evaluation
temper ature (See SER Secton

3.5.2.2.2)

3.5.1-34 Group 6: Increase in Inspection of Water- Consistent with
Concrete; all porosity and Control Structures or GALL, which

permeability, FERC/US Army Corps of reconmmends

cracking, loss of Engineers dam further evaluation
material due to inspections and (See SER Section
aggressive maintenance programs 3.5.22.2)
chemical attack; and for inaccessible
cracking, loss of concrete, an
bond, loss of exanination of
material due to representative samples
corrosion of of below-grade concrete,
embedded steel and periodic monitoring

of groundwater, ifthe
environmen tis non-
aggressive. A plant
spedtic program isto be
evaluated if environment

lis aggressive.
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3.5.1-35 Group 6:exterior Loss of material Inspe clion of Water- Consistent with
above and below (spal ling, scaling) Control Structures or GALL, which
grade concrete and cracking due FERCAUS Army Corps of recommends
foundati on to freeze-thaw Engineers dam further evaluation

inspections and (See SER Section
maintenance programs. 3-5.22.2)
Evaluation isneeded for
plants that are located in
moderate to severe
weathering conditions
(weath ering index
> 100 day-inchiyr)
(NUREG-1557).

3.5.1-36 Group 6: all Cracking due to Access ible areas: Consis tent with
accessible / expansion/reac tio Inspection of Water- GALL, which
inaccessible n with aggregates Control Structures or recommends
reinforced FERC41JS Army Corps of further evaluation
concrete Engineers dam (See SER Section

inspections and 3.5.22.2)
maintenance programs.
None foriacssibl••....

asifco crete w,.as

ACI 201.2R-77.

3.5.1-37 Group 6: exterior Increase in For accessible areas, Consistent with
above and below porosity and Inspection of Water- GALL, which
grade reinforced permeability, loss Control Structures Or recommends
concrete of strength due to FERC/US Army Corps of further evaluation
foundation leaching of Engineers dam (See SER Section
interior slab caldum hydroxide inspections and 3.5.2.2.2)

maintenance programs.
None for inaccessible
areasif concrete was
constructed in
accordance with the
recommnendatio nsin
ACI 2012R-77.

3.5.1-38 Groups 7, 8: Cracking due to A plant-specific aging Consist ent with
Tank liners stress corrosion management program GALL, which

crackin g; loss of is to be evaluated recorrmnends
material due to further evaluation
pitting and crevice (See SER Section

corrosion 3.5.22.2)

3

4
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3.5.1-39 Support Loss of material Structures Monitoring Consistent with
members; due to general Program GALL, which
welds; bolted and pitting recommends
oonnection s; corrosion further evaluation
support (See SER Section
anchorage to 3.5.22.2)
building
structure

2 3.5.1-40 Building Reduct ion in Structures Monitoring Consistent with
concrete at concrete anchor Program GALL, which
locations of capacity due to recommends
e>pansion and local concrete further evaluation
grouted anchors; degradation/ (See SER Section
grout pads for service-indu ced 3.5.22.2)
support base cracking or other
plates concrete aging

mechanisms

3 3.5.1-41 Vibration Reduction or loss Structure s Monitoring Consistent with
isolation of isolation Prog ram GALL, which
elements funcio nrfadiation recommends

h n g, further evaluation
tenperait re ( (See SER Section
1umidity r 3.5.2.2.2)
tistel nbd

,__V, W loaetg
4 3.5.1-42 Groups B1.1, Cumul ative TLAA, evaluated in TLAA Consistent with

B1.2, and 81.3: fatigue damage accordance with GALL, which
support (CLB fatigue 10 CFR 54.21(c) recommnends
merib ers: analysis exdsts) further evaluation
anchor bolts, (See SER Section
welds '3.5.22.2)

5 3.5.1-43 Groups 1-3, 5,6: Cracking due to Masonry Wall Program Consisten twith
all masonry restraint GALL (See SER
block walls shin kage, creep, Section 3.5.2.1)

and aggressive
environment

6 3.5.1-44 Group 6 Loss of sealing Structu res Monitoring Consistent with
elastomer seals, due to Program GALL (See SER
gaskets, and deterioration of Section 3.5.2.1)
moisture seals, gaskets,
barriers and moisture

barriers (caulking,
flashing, and
other sealants)
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3.5.1-45 Group 6: exterior Loss of material Inspection of Water- Consistent with
above and below due to abrasion, Control Structures or GALL (See SER
grade concrete cavitation FERCAUS Army Corps of Section 35.2.1)
foundati on; Engineers dam
interior slab inspections and

maintenance

3.5.1-46 Group5:Fuel Cracking due to Water Chemistry and Consistent with
pool liners stress corrosion monitoring of spent fuel GALL (See SER

crackin g; loss of pool water level in Section 3.5.2.1)
material due to accordance with
pitting and crevice technical spedfications
corrosion and leakage from the

leak chase channels.

3.5.1-47 Group 6: all Loss of material Inspection of Water- Consist ent with
metal structural due to general Control Structures or GALL (See SER
member s (steel only), pitting FERCUS Army Corps of Section 3.5.2.1)

and crevice Engineers dam
corrosion inspections and

maintenance. If
protective coatings are.
r lepd uopto frnc ag6
a1ging, !?otecive bGating

montotin g and

miT eInance1 rovsions
Silioulld be indu'det.

3.5.1-48 Group 6:earthen Loss of material, Inspection of Water- Consiste ntwith
water control loss of form due Control Structures or GALL (See SER
structure s- to erosion, FERCIUS Army Corps of Section 3.52.1)
dams, settleme nt, . Engineers dam
ertbankme nts, sedimentation , inspections and
reservoirs, frost action, maintenance programs
channels, waves, currents,
canals, and surface runoff,
ponds Seepage

3.5.1-49 Support Loss of Water Chemistry and Consistent with
members; material/gener al, IS[ (IWF) GALL (See SER
welds; bolted pitting, and Section 35.2.1)
connection a; crevice corrosion
support
anchorage to
building
sructure
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3-5.1-50 Groups B2, and Loss of material Structu res Monitoring Consistent with
B4: galvanized due to pitting and Program GALL (See SER
steel, aluwinum, crevice corrosion Section 3.5.2.1)
stainl ess steel
support
memb era;
welds; bolted
connection s;
support
anchorage to
building
structure

3.5.1-51 Group B1.1: high Cracking due to Bolting Integrity Consis tent with
strength low- stress corrosion GALL (See SER
alloy bolts crackin g; loss of Section 3.5.2.1)

material due to
general corrosion

3.5.1-52 Groups B2, and Loss of Structures Monitoring Consistent with
134: sliding mechanical Program GALL (See SER
support tunction due toSection 3.5.2.1)
bearings and rroar,,.
sliding support Tistorton, dýirt,
surfaces 6'verload,*atg~e

Mue to vibiatr.y
anl 'oc thermal
loads

3.5.1-53 Groups B1.1, Loss ofmaterial ISI (IWF) Consistent with
B1.2, and B1.3: due to general , GALL (See SER
support and pitting . Section 3.5.2.1)
memb ers: corrosion
welds; bolted
connection s;
support
anchorage to
building
structure

3.5.1-54 Groups B1.1, Loss of ISI (IWF) Consistent with
B1.2, and B1.3: mechanical GALL (See SER
Constant and function due to Section 3.5.2.1)
variable load corrosion,
spring hangers; distortion, dirt,
guides; stops overload, fatigue

due to vibratory
and cyclic thermal
loads

403



Audit Report 6-30-06.pdf ... .Page....

2

3

4

5
6
7
8
9

10
11
12
13

Pilgrim Nuclear Power Station Audit and Review Report

Ite No Compo&Snt I Aging Effect/ Ar in GALL~< 'ATrm OA StiflEvaku'If6
jGJrrd -p- j cihanlsm 1~ ep~ 1 Ž% -

3.5.1-56 Groups 81.1, Loss of IS (IWF) Consistent with
81.2, and B1.3: mechanical GALL (See SER
Sliding surfaces function due to Section 3.5.2.1)

corrosion,
distortion, dirt,
overload, fatigue
due to vibratory
and cyclic thermal
loads

3.5.1-57 Groups B1.1, Reduction orloss ISI (IWF) Consistent with
B1.2, and B1.3: of isolation GALL (See SER
Vibration functio n/radiation Section 3.5.2.1)
isolation hardening,
elements ftemperatur e,

humidity,
susta ined
vibratory loading

3.5.1-58 Galvanized steel None None Not Applicable
and aluminum
support
members;-
welds; bolted
connection s;
support
anchorage to
building
structure
exposed to air -
indoor
uncontrol led

3.5.1-59 Stainless steel None None Not Applicable
support
memb ers;
welds; bolted
connection s;
support
anchorage to
building
str ucture

3.5.2.1 AMR Results ThatAre Consistentw ith The GALL Report

Summary of Information in the Application

For aging management evaluations that the applicant states are consistent with the GALL
Report, the project team conducted its audit and review to determine if the applicant's reference
to the GALL Report in the PNPS LRAis acceptable.
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In PNPS LRASection 3.5.2.1, the applicant identified the materials, environments, and aging
effects requiring management. The applicant identified the following programsthat manage the
aging effects related to the primary containment, reactor building, intake structure, process
faciliti es, yard structures, and bulk commodities:

Containment Leak Rate (B.1.9)
Fire Protection (B.1.13.1)
Containment In-Service Inspection CII-IWE (B.1.16.1)
In-Service Inspection (ISI-IWF)(B.16.2)
Periodic Surveillance and Preventive Maintenance (B.1.24)
Structures Monitoring - MasonryWall Program (B.1.29.1)
Structures Monitoring (B.1.29.2)
Water Control Structures Monitoring Program (B.1.29.3)
Water Chemistry Control - BWR (B.1.32.2)

Project Team Evaluation

The project team reviewed its assigned PNPS LRAAMR line-items to determinethat the
applicant (1) provides a brief description of the system, components, materials, and
environment; (2) states that the applicable aging effects have been reviewed and are evaluated
in the GALL Report; and (3) identifies those aging effects for the primary containment, reactor
building, intake structure,•i.Js fa~ii~e¶¶ird riCturdý UZffk 'modities components
that are subject to an AMM. fl

dif-ecs noteim~ idatdp býj~ ) -h-tciisa tp--~I (

dj~o I urind tg~& aj-rlhaI desjfre'rib t h-ifin s

Template 5 - Aging Management Review s Results That Are Consistent With the GALL
Ren~ort - With IdentifiOed Differencellssue
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1 3.[Y].2.1 .S] Title of Aging Effect/Mechanism
2
3 In the discussion section of Table 3.Y.1, Item [NUMBERJof the PNPS LRA, the applicant stated
4 that [provide description of in the LRA]. During the audit and review, the project team noted that
5 [provide description of differences, the applicant's basis.]
6
7 [Identify documents reviewed and basis for acceptability, project team evaluation]
8
9 On the basis of its review, the project team found that the applicant appropriately addressed the

10 aging effect/mechanism, as recommended by the GALL Report.
11
12
13
14 Conclusion
15
16 The project team has evaluated the applicant's claim of consistency with the GALL Report. The
17 project team also has reviewed information pertaining to the applicant's consideration of recent
18 operating experience and proposals for managing associated aging effects. On the basis of its
19 review, the project team found that the AMR results, which the applicant claimed to be
20 consistent with the GALL Report, are consistent with the AMRs in the GALL Report.Therefore,
21 the project team found that the applicant has demonstrated that the effects of aging for these
22 components will be adequatlyr managed so that tir intar-ded fUhnction(s) will be maintained for
23 the period of extended o: ratio4'asequir e, l by 1('CFRP4.21 (a)(3f.
24 goP WhCphrI cmeddyTeGL
25 3.5.2.2 AMR Results F hio Frth va I mendedBy TheuGALL
26 Report
27
28 Summaryof Information in the Application
29
30 In PN PS LRA Section 3.5.2.2, the applicant provided further evaluation of aging management as
31 recommended by the GALL Report for the aging effects related the primary containment, reactor
.32 building, intake structure, process facilities, yard structures, and bulk commodities components
33 and component groups. The applicant also provided information concerning how it will manage
34 the related aging effects.
35
36 Prolect Team Evaluation
37
38 For some AMR line-items assigned to the project team in the PNPS LRA Tables 3.5.1, the GALL
39 Report recommends further evaluation. When further evaluation is recommended, the project
40 team reviewed these further evaluations provided in PNPS LRA Section 3.5.2.2 against the
41 criteria provided in the SRP-LR Section 3.5.2.2. The project team's assessments of these
42 evaluations is documented in this section. These assessments are applicable to each Table 2
43 AMR line-item in Section 3.5 citing the item in Table 1.
44
45 3.5.2.2.1 PWR and BWR Containments
46
47 3.5.2.2.1.1 Aging of Inaccessible ConcreteAreas
48
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1 The project team reviewed PNPS LRASection 3.5.2.2.1.1 against the criteria in SRP-LR
2 Section 3.5.2.2.1.1.
3
4 SRP-LR Section 3.5.2.2.1.1 states that increases in porosity and permeability, cracking, loss of
5 material (spalling, scaling) due to aggressive chemical attack, and cracking, loss of bond, and
6 loss of material (spalling, scaling) due to corrosion of embedded steel could occur in
7 inaccessible areas of PWR and BWR concrete and steel containments. The existing program
8 relies on ASM E Section XI, Subsection IWL to manage these aging effects. However, the GALL
9 Report recommends further evaluation of plant - specific programs to manage the aging effects

10 for inaccessible areas if the environment is aggressive. Acceptance criteria are described in
11 Branch Technical Position RLSB-1.
12
13 In the PNPS LRA Section 3.5.2.2.1.1, the applicant states that PNPS has a Mark I free-standing
14 steel containment located within the reactor building. Inaccessible and accessible concrete
15 areas are designed in accordance with American Concrete Institute (ACI)specification ACI
16 318-63, Building Code Requirements for Reinforced Concrete, which results in low permeability
17 and resistance to aggressive chemical solutions by requiring the following:
18
19 high cement content
20 low water-to-cementratio
21 proper curing . RINWM 1 .
22 adequate air entrainment V Ed

23 0 1

24 PNPS concrete also moe rrequi m.nts ter I -ui e ACI 201.2R-77,Guide to Durable
25 Concrete, since both doc:•;ents;usehe same meri6ýn Society for Testing and Material
26 (ASTM) standards for selection, application and testing of concrete. The below-grade
27 environment is not aggressive (pH > 5.5, chlorides < 500 ppm, and sulfates < 1,500 ppm).
28 Concrete was providedwith air content between 3% and 6% and a water/cement ratio between
29 0.44 and 0.60. Therefore, increase in porosity and permeability, cracking, loss of material
30 (spalling, scaling) due to aggressive chemical attack, and cracking, loss of bond, and loss of
31 material (spalling, scaling) due to corrosion of embedded steel are not applicable for concrete in
32 inaccessible areas. The absence of concrete aging effects is confirmed under the Structures
33 Monitoring Program.
34
35 [Identify documents reviewed and basis for acceptability, project team evaluation]
36
37 The project team found that, based on the programs identified above, the applicant has met the
38 criteria of SRP-LR Section 3.5.2.2.1.1 for further evaluation. The project team found that the
39 applicant has demonstrated that the effects of aging will be adequately managed so that the
40 intended functions will be maintained during the period of extended operation, as required by
41 10 CFR 54.21 (a)(3).
42
43 3.5.2.2.1.2 Cracks and Distortion Due to Increased Stress Levels from Settlement- Reduction of
44 Foundation Strength, Cracking and Differential Settlement Due to Erosion of Porous
45 Concrete Subfoundations. If Not Covered by Structures Monitoring Program
46
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1 The project team reviewed PNPS LRA Section 3.5.2.2.1.2 against the criteria in SRP-LR
2 Section 3.5.2.2.1.2.
3
4 SRP-LR Section 3.5.2.2.1.2 states cracks and distortion due to increased stress levels from
5 settlement could occur in PWR and BWR concrete and steel containments. Also, reduction of
6 foundation strength, cracking, and differential settlement of concrete elements due to erosion of
7 porous concrete subfoundations could occur in all types of PWR and BWR containments. The
8 existing program relies on structures monitoring programto manage these aging effects. Some
9 plants may rely on a de-watering system to lower the site ground water level. If the plant's CLB

10 credits a de-watering system, the GALL Report recommends verification of the continued
11 functionality of the de-watering system during the period of extended operation. The GALL
12 Report recommends no further evaluation if this activity is within the scope of the applicant's
13 structures monitoring program.
14
15 In the PNPS LRA Section 3.5.2.2.1.2, the applicant states that PNPS does not rely on a

16 dewatering system for control of settlement. Structures are founded on dense to very dense silty
17 sand and sand and gravel above the rock subgrade. PNPS containment was not identified in IN
18 97-11 as a plant susceptible to erosion of porous concrete subfoundations. Additionally,
19 groundwater in-leakage is minimized by a waterproof membrane. This membrane protects the
20 reactor building concrete against exposure to groundwater. Groundwater was not aggressive
21 during plant construction and no changes in groundwater.conditions have! been observed at
22 PNPS.
23
24 As a result, cracking and distortion e to • n•rekg re level fro ,ettlement and reduction
25 of foundation strength cra&ingr'nd ifferertial settlementldue to ero'son of porous concrete
26 subfoundation are not applicable to PNPS concrete structures.

27
28 [Identify documents reviewed and basis for acceptability, project team evaluation]
29
30 The project team found that,. based on the programs identified above, the applicant has met the
31 criteria of SRP-LR Section 3.5.2.2.1.2 for further evaluation. The project team found that the
32 applicant has demonstrated that the effects of aging will be adequately managed so that the
33 intended functions will be maintained during the period of extended operation, as required by
34 10 CFR 54.21 (a)(3).
35
36 3.5.2.2.1.3 Reduction of Strength and Modulus of Concrete Structures Due to Elevated
37 Tenrerature
38
39 The project team reviewed PNPS LRASection 3.5.2.2.1.3 against the criteria in SRP-LR
40 Section 3.5.2.2.1.3.
41
42 SRP-LR Section 3.5.2.2.1.3 states that a reduction of strength and modulus of concrete dueto
43 elevated temperatures could occur in PWR and BWR concrete and steel containments. The
44 implementation of 10 CFR50.55a and ASME Section XI, Subsection IWL would not be able to
45 identify the reduction of strength and modulus of concrete due to elevated temperature.
46 Subsection CC-3400of ASME Section III, Division 2, specifies the concrete temperature limits
47 for normal operation or any other long-term period. The GALL Report recommends further
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1 evaluation of a plant-specific aging management program if any portion of the concrete
2 containment components exceeds specified temperature limits, i.e., general area temperature
3 greater than 660C (1501F) and local areatemperature greater than 939C (200'F). Acceptance
4 criteria are described in Branch Technical Position RLSB-1 (Appendix A.1 of the SRP-LR).
5
6 In the PNPS LRASection 3.5.2.2.1.3, the applicant states that ASME Code, Section I1I, Division
7 2, Subsection CC indicates that aging due to elevated temperature exposure is not significant as
8 long as concrete general area temperaturesdo not exceed 150°F and local area temperatures
9 do not exceed 200'F. During normal operation, areas within primary containment are within

10 these temperature limits. Therefore, reduction of strength and modulus of concrete structures
11 due to elevated temperatureis not an aging effect requiring management for PNPS containment
12 concrete.
13
14 [Identify documents reviewed and basis for acceptability, project team evaluation]
15
16 The project team found that, based on the programs identified above, the applicant has met the
17 criteria of SRP-LR Section 3.5.2.2.1.3 for further evaluation. The project team found that the
18 applicant has demonstrated that the effects of aging will be adequately managed so that the
19 intended functions will be maintained during the period of extended operation, as required by
20 10 CFR 54.21(a)(3).
21
22 3.5.2.2.1.4 Loss of Materaueto -- Pittinnd Crc or23 1 1_5L• .• .. .. ••a
24 The project team reviewe PNPL Scron3.5A.1 gainst th, rteria in SRP-LR

25 Section 3.5.2.2.1.4.
26
27 SRP-LR Section 3.5.2.2.1.4 states thatthe loss of material due to general, pitting and crevice
28 corrosion could occur in steel elements of accessible and inaccessible areas for all types of
29 PWR and BWR containments. The existing program relies on ASME Section XI, Subsection
30 IWE, and 10 CFR Part 50, Appendix J, to manage this aging effect. The GALL Report
31 recommerds further evaluation of plant-specific programs to manage this aging effect for
32 inaccessible areas if corrosion is significant. Acceptance criteria are described in Branch
33 Technical Position RLSB-1.
34
35 In the PNPS LRA Section 3.5.2.2.1.4,the applicant states that PNPS containment is a Mark I
36 steel containment located within the reactor building. PNPS reactor building concrete in contact
37 with the drywell shell is designed in accordance with specification ACI 318-63, Building Code
38 Requiremerts for Reinforced Concrete. The concrete meets requirements of later ACI guide ACI
39 201.2R-77 since both documents use the same ASTM standards for selection, application and
40 testing of concrete. Concrete is monitored for cracks under the Structures Monitoring Program.
41 The drywell steel shell and the moisture barrierwhere the drywell shell becomes embedded in
42 the drywell concrete floor are inspected in accordance with the Containment Inservice Inspection
43 (CII) (IWE) Program and Structures Monitoring Program.
44
45 The PN PS drywell concrete floor was chipped out at several locations to expose the drywell
46 shell below floor level and no evidence of corrosion was found. UT examinations of the drywell
47 shell indicated no significant wall reduction. To prevent corrosion of the lower part of the drywell
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1 shell, the interior and exterior surfaces are protected from contact with the atmosphere by
2 complete concrete encasement. It is not credible for ground water to reach the drywell shell,

3 assuming a crack in the concrete, since the concrete at this location is greater than 8 feet thick
4 and poured in multiple horizontal planes. The sand cushion area is drained to protect the exterior

5 surface of the drywell shell at the sand cushion interface from water that might enter
6 the air gap. Therefore, significant corrosion of the drywell shell is not expected.
7
8 [Identify documents reviewed and basis for acceptability, project team evaluation]
9

10 The project team found that, based on the programs identified above, the applicant has met the
11 criteria of SRP-LR Section 3.5.2.2.1.4 for further evaluation. The project team found that the
12 applicant has demonstrated that the effects of aging will be adequately managed so that the
13 intended functions will be maintained during the period of extended operation, as required by
14 10 CFR 54.21 (a) (3).
15
16 3.5.2.2.1.5 Loss of Prestress Due to Relaxation, Shrinkage- Creep- and Elevated Temperature
17
18 The project team reviewed PNPS LRA Section 3.5.2.2.1.5 against the criteria in SRP-LR
19 Section 3.5.2.2.1.5.
20
21 SRP-LR Section 3.5.2.2.1.5 states thatthe loss of prestress forces duetP relaxation, shrinkage,
22 creep, and elevated templMratufor•pf(WN prestr' d coi crefe and BWR Mark l
23 prestressed concrete connmeis ia Tinv-Lit'el Aging Analysis rrLAA) as defined in 10
24 CFR 54.3. TLAAs are reqnired tobe evaluaed Mhlrdance with 16 CFR 54.21 (c). The

25 evaluation of this TLAA isM6ddrcsecseparate in Seior" 4.5, "Con'ete Containment Tendon
26 Prestress Analysis," of the SRP-LR.
27
28 In the PNPS LRASection 3.5.2.2.1.5,the applicant states that PNPS is a Mark I containment and
29 does not incorporate prestressed concrete in its design. Therefore, loss of prestress due to
30 relaxation, shrinkage, creep, and elevated temperature is not an applicable aging effect.
31
32 [Identify documents reviewed and basis for acceptability, project team evaluation]
33
34 The project team found that, based on the programs identified above, the applicant has met the

35 criteria of SRP-LR Section 3.5.2.2.1.5 for further evaluation. The project team found that the
36 applicant has demonstrated that the effects of aging will be adequately managed so that the
37 intended functions will be maintained during the period of extended operation, as required by
38 10 CFR 54.21(a)(3).
39
40 3.5.2.2.1.6 Cumulative Fatigue Damago
41
42 In PNPS LRA Section 3.5.2.2.1.6, the applicant states that fatigue is a TLAA, as defined in
43 10 CFR 54.3. Applicants must evaluate TLAAs in accordance with 10 CFR 54.21 (c)(1). The
44 project team's evaluation of this TLAA is addressed separately in Section 4 of the SER related to
45 the PNPS LRA.
46
47 3.5.2.2.1.7 Crackino Due to Stress Corrosion Cracking
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1 The project team reviewed PNPS LRA Section 3.5.2.2.1.7 against the criteria in SRP-LR
2 Section 3.5.2.2.1.7.
3
4 SR P-LR Section 3.5.2.2.1.7 states that cracking due to stress corrosion cracking of stainless
5 steel penetration sleeves, penetration bellows, and dissimilar metal welds could occur in all
6 types of PWR and BWR containments. Cracking due to SCC could also occur in stainless steel
7 vent line bellows for BWR containments. The existing program relies on ASME Section XI,

8 Subsection IWE andl0 CFR Part 50, Appendix J to manage this aging effect. The GALL Report
9 recommends further evaluation of additional appropriate examinations/evaluations implemented

10 to detect these aging effects for stainless steel penetration sleeves, penetration bellows and

11 dissimilar metal welds, and stainless steel vent line bellows.
12
13 In the PNPS LRA Section 3.5.2.2.1.7,the applicant states that NUREG-1801 recommends
14 further evaluation of inspection methods to detect cracking due to SCC since visual VT-3
15 examinations may be unable to detect this aging effect. Potentially susceptible components at
16 PNPS are penetration sleeves and bellows.
17
18 Stress corrosion cracking becomes significant for stainless steel if tensile stresses and a
19 corrosive environment exist. The stresses may be applied (external) or residual (internal). The
20 normal environment inside the drywell is dry. The penetration components are not exposed to
21 corrosive environments. Therefore stress corrosion cracking is not an aging effect requiring
22 management for the pene leeea bello, st on At necssat22 r thecessa ary for SCC

23 do not exist.

25 [Identify documents reviewd b f tea valuation]

26
27 The project team foundthat, based on the programs identified above, the applicant has met the
28 criteria of SRP-LR Section 3.5.2.2.1.7 for further evaluation. The project team found that the
29 applicant has demonstrated that the effects of aging will be adequately managed so that the
30 intended functions will be maintained during the. period of extended operation, as required by

31 10 CFR 54.21 (a)(3).
32
33 3.5.2.2.1.8 Cracking Due to Cyclic Loading
34
35 The project team reviewed PNPS LRA Section 3.5.2.2.1.8 against the criteria in SRP-LR

36 Section 3.5.2.2.1.8.
37
38 SRP-LR Section 3.5.2.2.1.8 states cracking due to cyclic loading of suppression pool steel and
39 stainless steel shells (including welded joints) and penetrations (including penetration sleeves,
40 dissimilar metal welds, and penetration bellows) could occur for all types of PWR and BWR
41 containments and BWR vent header, vent line bellows and downcomers. The existing program
42 relies on ASME Section XI, Subsection IWE and 10 CFR Part 50, Appendix J to managethis
43 aging effect. However, VT-3 visual inspection may not detect fine cracks. The GALL Report
44 recommerds further evaluation for detection of this aging effect.

45
46 In the PNPS LRA Section 3.5.2.2.1.8, the applicant states that cyclic loading can lead to cracking
47 of penetration sleeves, penetration bellows, and torus pool steel. If a CLB analysis does not
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1 exist, further evaluation is recommended of inspection methods to detect cracking due to cyclic
2 loading since visual VT-3 examinations may be unable to detect this aging effect.
3
4 The analysis of cracking due to cyclic loading of the drywell, torus, and associated
5 penetrations is a TLAA which is evaluated as documented in Section 4.6.
6
7 [Identify documents reviewed and basis for acceptability, project team evaluation]
8
9 The project team found that, based on the programs identified above, the applicant has met the

10 criteria of SR P-LR Section 3.5.2.2.1.8 for further evaluation. The project team found that the
11 applicant has demonstrated that the effects of aging will be adequately managed so that the
12 intended functions will be maintained during the period of extended operation, as required by
13 10 CFR 54.21 (a)(3).
14
15 3.5.2.2.1.9 Loss of Material (Scaling. Cracking. and Spalling) Due to Freeze-Thaw
16
17 The project team reviewed PNPS LRA Section 3.5.2.2.1.9 against the criteria in SRP-LR Section
18 3.5.2.2.1.9.
19
20 SRP-LR Section 3.5.2.2.1.9 states that the loss of material (scaling, cracking, and spalling) due
21 to freeze-thawcould occur in PWR and BWR concrete cotaimrnqents. The existing program
22 relies on ASME Section d Sub s~cton IVALffitO mange thiý aging e[fie tnhe GALL Report
23 recommends further eva tgation othli aineffect for plants located in moderate to severe
24 weathering conditions.
25
26 In the PNPS LRA Section 3.5.2.2.1.9, the applicant states that PNPS has a Mark! free-standing
27 steel containment located within the reactor building. Loss of material (scaling, cracking, and
28 spalling) due to freeze-thaw is applicable only to concrete containments. Therefore, loss of
29 material and cracking due to freeze-thawdo not apply. -
30
31 [Identify documents reviewed and basis for acceptability, project team evaluation]
32
33 The project team found that, based on the programs identified above, the applicant has met the
34 criteria of SRP-LR Section 3.5.2.2.1.9 for further evaluation. The project team found that the
35 applicant has demonstrated that the effects of aging will be adequately managed so that the
36 intended functions will be maintained during the period of extended operation, as required by
37 10 CFR 54.21 (a)(3).
38
39 3.5.2.2.1.10 Cradcing Due to Expansion and Reaction with Aggregate. and Increase in
40 Porosity and Permeability Due to Leaching of Calcium Hydroxide
41
42 The project team reviewed PN PS LRA Section 3.5.2.2.1.10 against the criteria in SRP-LR
43 Section 3.5.2.2.1.10.
44
45 SRP-LR Section 3.5.2.2.1.10 states that cracking due to expansion and reaction with
46 aggregate, and increase in porosity and permeability due to leaching of calcium hydroxide could
47 occur in concrete elements of PWR and BWR concrete and steel containments. The existing
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1 programrelies on ASME Section XI, Subsection IWL to manage these aging effects. The GALL

2 Report recommends further evaluation if concrete was not constructed in accordance with the

3 recommendatbns in ACI 201.2R-77.
4
5 In the PNPS LRA Section 3.5.2.2.1.10, the applicant states that PNPS has a Mark! free-standing

6 steel containment located within the reactor building. In accordance with NUREG-1801,aging

7 management is not required because PNPS containment concrete (basemat) is designed in

8 accordance with specification ACI 318-63, Building Code Requirementsfor Reinforced Concrete

9 and concrete specification requires that the potential reactivity of aggregates be acceptable

10 based on testing in accordance with ASTM C-289 and C-295.

11
12 [Identify documents reviewed and basis for acceptability, project team evaluation]

13
14 The project team found that, based on the programs identified above, the applicant has met the

15 criteria of SRP-LR Section 3.5.2.2.1.10 for further evaluation. The project team found that the

16 applicant has demonstrated that the effects of aging will be adequately managed so that the

17 intended functions will be maintained during the period of extended operation, as required by

18 10 CFR 54.21 (a)(3).
19
20 3.5.2.2.2 Safety-Related and Other Structures and Component Supports

21
22 3.5.2.2.2.1 Aping of Strugures ot& tre by Strure U gram

23 rt -- jj
24 The project team reviewelPNP L Seon A-2.21 2. tgainst the criteria in SRP-LR Section
25 3.5.2.2.2.1. N,• ••

26
27 SRP-LR Section 3;5.2.2.2.1 states that the GALL Report recommends further evaluation of

28 certain structure/aging effect combinations if they are not covered by the structures monitoring

29 program. This includes (1) cracking, loss of bond, and loss of material (spalling, scaling) due to

30 corrosion of embedded steel for Groups 1-5, 7, 9 structures; (2) increase in porosity and

31 permeability, cracking, loss of material (spalling, scaling) due to aggressive chemical attack for

32 Groups 1-5, 7, 9 structures; (3) loss of material due to corrosion for Groups 1-5, 7, 8 structures;

33 (4) loss of material (spalling, scaling) and cracking due to freeze-thaw for Groups 1-3, 5, 7-9

34 structures; (5) cracking due to expansion and reaction with aggregates for Groups 1-5, 7-9

35 structures; (6) cracks and distortion due to increased stress levels from settlement for Groups

36 1-3, 5-9 structures; and (7) reduction in foundation strength, cracking, differential settlement due

37 to erosion of porous concrete subfoundation for Groups 1-3, 5-9 structures. The GALL Report

38 recommends further evaluation only for structure/aging effect combinations that are not within

39 the structures monitoring program.
40
41 Lock up due to wear could occur for Lubrite® radial beam seats in BWR drywell, RPV support

42 shoes for PWR with nozzle supports, steam generatorsupports, and other sliding support

43 bearings and sliding support surfaces. The existing program relies on the structures monitoring

44 program or ASME Section Xl, Subsection IWFto manage this aging effect. The GALL Report

45 recommends further evaluation only for structure/aging effect combinations that are not within

46 the ISI (IWF) or structures monitoring program.
47
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1 In the PNPS LRA Section 3.5.2.2.2.1, the applicant addressed various aging effects notcovered
2 by the structures monitoring program of concrete ard steel elements due to various aging
3 mechanisms. The PN PS LRA stated that PNPS concrete structures subject to aging
4 management review are included in the Structures Monitoring Program. This is true for concrete
5 items even if the aging management review did not identify aging effects requiring management.
6 Aging effects discussed below for structural steel items are also addressed by the Structures
7 Monitoring Program.Additional discussion of specific aging effects
8 follows.
9

10 1. Cracking, Loss of Bond, and Loss of Material (Spalling, Scaling) Due to Corrosion of
11 Embedded Steel for Groups 1-5, 7, 9 Structures.
12
13 The aging mechanisms associated with cracking, loss of bond, and loss of material
14 (spalling, scaling) due to corrosion of embedded steel are applicable only to below-grade
15 concrete/grout structures. The below-grade environment for PNPS is not aggressive and
16 concrete is designed in accordance with specification ACI 318-63, Building Code
17 Requirements for Reinforced Concrete, which results in low permeability and resistance
18 to aggressive chemical solutions by providing a high cement, low water/cement ratio
19 (between 0.44 and 0.60), proper curing and adequate air content between 3 percent and
20 6 percent. Therefore, cracking, loss of bond, and loss of material (spalling, scaling) due
21 to corrosion of embedded steel are not aging effects requiring management for PNPS
22 Groups 1-5, 7,9 st(ru res. '.
23s c•

24 2. Increase in Poro y aneeaIMy, Crakng, Loss of Material (Spalling, Scaling) due
25 to Aggressive Ch6gnica(Attack for (Goups 1-577,t9 Structures
26
27 Aggressive chemical attack becomes signif iant to concrete exposed to an aggressive
28 environment. Resistance to mild acid attack is enhanced by using a dense concrete with
29 low permeabilityand low water-to-cementratio of less than 0.50. These groups of
30 structures at PNPS use a dense low permeable concrete with a maximum
31 water-to-cement ratio of 0.48, which provides an acceptable degree of protection against
32 aggressive chemical attack. Water chemical analysis results confirm that the site
33 groundwater is considered to be non-aggressive. PNPS concrete is constructed in
34 accordance with the recommendations in ACI 201.2R-77for durability.
35
36 PNPS below-gradeenvironment is not aggressive. Therefore, increase in porosity and
37 permeability cracking, loss of material (spalling, scaling) due to aggressive chemical
38 attack are not aging effects requiring management for PNPS Groups 1-5, 7, 9 concrete
39 structures.
40
41 3. Loss of Material Due to Corrosion for Groups 1-5, 7, 8 Structures
42
43 PNPS Structures Monitoring Program will be used to manage aging effect requiring
44 management for PNPS Groups 1-5,7, 8 structures.
45
46 4. Loss of Material (Spalling, Scaling) and Cracking Due to Freeze-Thawfor Groups 1-3, 5,
47 7-9 Structures
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1 Aggregates were in accordance with specifications and materials conforming to ACI and
2 ASTM standards. PNPS structures are constructed of a dense, durable mixture of sound
3 coarse aggregate, fine aggregate, cement, water, and admixture. Water/cement ratios
4 are within the limits provided in ACI 318, and air entrainment percentages were within the
5 range prescribed in NUREG-1801. Therefore, loss of material (spalling, scaling) and
6 cracking due to freeze thaw are not aging effects requiring managementfor PNPS
7 Groups 1-3, 5, 7-9 structures.
8
9 5. Cracking Due to Expansion and Reaction with Aggregatesfor Groups 1-5, 7-9 Structures

10
11 Aggregates were selected locally and were in accordance with specifications and
12 materials conforming to ACI and ASTM standards at the time of construction, which are
13 in accordance with the recommendations in ACI 201.2R-77 for concrete durability. PNPS
14 structures are constructed of a dense, durable mixture of sound coarse aggregate, fine
15 aggregate, cement, water, and admixture. Water/cement ratios are within the limits
16 provided in ACI 318-63, and air entrainment percentages were within the range
17 prescribed in NUREG-1801.Therefore, cracking due to expansion and reaction with
18 aggregates for Groups 1-3, 5, 7-9 structures is not an aging effect requiring management
19 for PN PS concrete.
20
21 6. Cracks and Distortion Due to Increased Stress Levels from Settlement for Groups 1-3,
22 5-9 Structures
23
24 Groups 1-3,5-9 sructures a NP are oun ed on dense toA ery dense silty sand and
25 sand and gravel. Na sigdif cant settlement has oc~rred sincdbonstruction and
26 additional settlement is not anticipated. Therefore, cracks and distortion due to increased
27 stress levels from settlement for Groups 1-3, structures is not an aging mechanism for
28 PNPSconcrete.
29
30 7. Reduction in Foundation Strength, Cracking, Differential Settlement Due to Erosion of
31 Porous Concrete Subfoundation for Groups 1-3, 5-9 Structures
32
33 PNPS structures are not constructed of porous concrete. Concrete was provided in
34 accordance with ACI 318-63 requirements resulting in dense, well-cured, high strength
35 concrete with low-permeability. Therefore, reduction in foundation strength, cracking,
36 differential settlement due to erosion of porous concrete subfoundation are not aging
37 effects requiring managementfor PNPS Groups 1-3, 5-9structures.
38
39 8. Lock Up Due to Wear for Lubrite® Radial Beam Seats in BWR Drywell and Other Sliding
40 Support Surfaces
41
42 Owing to the wear-resistantmaterial used, the low frequency (number of times) of
43 movement, and the slow movement between sliding surfaces, lock-up due to wear is not
44 an aging effect requiring managementat PNPS. However, Lubrite® plates are included
45 within the Structures Monitoring Programand Inservice Inspection (ISI-IWF) Programsto
46 confirm the absence of aging effects requiring management for this component.
47
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1 [Identify documents reviewed and basis for acceptability, project team evaluation]
2
3 The project team found that, based on the programs identified above, the applicant has met the
4 criteria of SRP-LR Section 3.5.2.2.2.1 for further evaluation. The project team found that the
5 applicant has demonstrated that the effects of aging will be adequately managed so that the
6 intended functions will be maintained during the period of extended operation, as required by
7 10 CFR 54.21(a)(3).
8
9 3.5.2.2.2.2 Aging Management of Inaccessible Areas

10
11 The project team reviewed PNPS LRA Section 3.5.2.2.2.2 against the criteria in SRP-LR
12 Sections 3.5.2.2.2.2.1 through 3.5.2.2.2.2.5. In Section 3.5.2.2.2.2 of the PN PS LRA the
13 applicant responded to five separate areas of concern identified in the SRP-LR with a single
14 response. The five areas of concern from the SRP-LR are provided below, followed by the
15 applicant's response.
16
17 3.5.2.2.2.2.1 Aging Managementof Inaccessihle Areas [Item 1]
18
19 SRP-LR Section 3.5.2.2.2.2.1 states that the loss of material (spalling, scaling) and cracking due
20 to freeze-thaw could occur in below-grade inaccessible concrete areasof Groups 1-3, 5 and 7-9
21 structures. The GALL Report reconmmend further evaluation of this aging effect for inaccessible
22 areas of these Groups of strt tures or pl1its locaed in moderatteo sere weathering
23 conditions. --- ,a

2425 3.5.2.2.2.2.2 AiaMngmn fIncebeA a ien2

26
27 SRP-LR Section 3.5.2.2.2.2.2 states that cracking due to expansion and reaction with
28 aggregates could occur in below-grade inaccessible concrete areas for Groups 1-5 and 7-9
29 structures. The GALL Report recommends further evaluation of inaccessible areas of these
30 Groups of structures if concrete was not constructed in accordance with the recommendations
31 in ACI 201.2R-77.
32
33 3.5.2.2.2.2.3 Aging Managementof Inaccessible Areas [Item 3]
34
35 SRP-LR Section 3.5.2.2.2.2.3 states that cracks and distortion due to increased stress levels
36 from settlement and reduction of foundation strength, cracking, and differential settlement due to
37 erosion of porous concrete subfoundations could occur in below-grade inaccessible concrete
38 areas of Groups 1-3,5 and 7-9 structures. The existing program relies on structures monitoring
39 program to manage these aging effects. Some plants may rely on a de-watering system to lower
40 the site ground water level. If the plant's CLB credits a de-watering system, the GALL Report
41 recommends verification of the continued functionality of the de-watering system during the
42 period of extended operation. The GALL Report recommends no further evaluation if this activity
43 is included in the scope of the applicant's structures monitoring program.
44
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1 3.5.2.2.2.2.4 Aging Managementof Inaccessible Areas [Item 4]
2
3 SRP-LR Section 3.5.2.2.2.2.4 states that an increase in porosity and permeability, cracking, loss
4 of material (spalling, scaling) due to aggressive chemical attack; and cracking, loss of bond, and
5 loss of material (spalling, scaling) due to corrosion of embedded steel could occur in
6 below-grade inaccessible concrete areas of Groups 1-3,5 and 7-9 structures. The GALL Report
7 recommends further evaluation of plant-specific programsto manage these aging effects in
8 inaccessible areas of these Groups of structures if the environment is aggressive. The
9 acceptance criteria are described in Branch Technical Position RLSB-1.

10
11 3.5.2.2.2.2.5 Aging Managementof Inaccessible Areas [Item 5]
12
13 SRP-LR Section 3.5.2.2.2.2.5 states that increase in porosity and permeability, and loss of
14 strength due to leaching of calcium hydroxide could occur in below-grade inaccessible concrete
15 areas of Groups 1-3, 5 and 7-9 structures. The GALL Report recommends further evaluation of
16 this aging effect for inaccessible areas of these Groups of structures if concrete was not
17 constructed in accordance with the recommendations in ACI 201.2R-77.
18
19 3.5.2.2.2.2 PNPS Response to 3-2.2-2.2-1 through 3.222.225
20
21 In the PNPS LRA Section 3.5.2.2.2.2,. the applicant states that PNP9 concrete for Group 1-3, 5
22 and 7-9 inaccessible concrete as as p videci accord-iice wit specification ACl 318-63,
23 Building Code Rs which equires 1he following, resulting in
24 low permeability and resianac , t:abrýA ch cal s,,sution.
25 . U 11 I i

26 high cement content,
27 .low water permeability,
28 proper curing, and
29 adequate air entrainment.
30
31 PNPS concrete also meets requirements of later ACI guide ACl 201.2R-77, Guide to Durable
32 Concrete, since both documents use the same ASTM standards for selection, application and
33 testing of concrete.
34
35 Inspections of accessible concrete have not revealed degradation related to corrosion of

36 embedded steel. PNPS below-gradeenvironment is not aggressive (pH > 5.5, chlorides < 500
37 ppm, and sulfates < 1,500 ppm). Therefore, corrosion of embedded steel is not an aging effect
38 requiring management for PNPS concrete.
39
40 [Identify documents reviewed and basis for acceptability, project team evaluation]
41
42 The project team found that, based on the programs identified above, the applicant has met the
43 criteria of SRP-LR Section 3.5.2.2.2.2.1 through 3.5.2.2.2.2.5 for further evaluation. The project
44 team found that the applicant has demonstrated that the effects of aging will be adequately
45 managed so that the intended functions will be maintained during the period of extended
46 operation, as required by 10 CFR 54.21 (a)(3).
47
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1 3.5.2.2.2.3 Reduction of Strength and Modulus of Concrete Structures Due to Elevated
2 Temperature
3
4 The project team reviewed PNPS LRA Section 3.5.2.2.2.3 against the criteria in SRP-LR Section
5 3.5.2.2.2.3.
6
7 SRP-LR Section 3.5.2.2.2.3 states that a reduction of strength and modulus of concrete due to
8 elevated temperatures could occur in PWR and BWR Group 1-5 concrete structures. For any
9 concrete elements that exceed specified temperature limits, further evaluations are

10 recommended. Appendix A of AC! 349-85 specifies the concrete temperature limits for normal
11 operation or any other long-term period. The temperatures shall not exceed 150°F except for
12 local areas, which are allowed to have increased temperatures not to exceed 200TF. The GALL
13 Report recommends further evaluation of a plant-specific program if any portion of the
14 safety-related and other concrete structures exceeds specified temperaturelimits, i.e., general
15 area temperature greater than 66°C (1 50F) and local area temperature greater than 930C
16 (200'F). The acceptance criteria are described in Branch Technical Position RLSB-1.
17
18 In the PNPS LRA Section 3.5.2.2.2.3, the applicant stated that group 1-5 concrete elements do
19 not exceed the temperature limits associated with aging degradation due to elevated
20 temperature. Therefore, reduction of strength and modulus of concrete due to elevated
21 temperatures is not an aging effect requiring management for PNPS..
22reid r
23 [Identify documents reviewed basi, 1,is for -ccez tabi ity, pr'oject tearti-evaluation]24,, a.bad•t'he ien• ied; aoe, thaplcnhsmete

25 The project team found that, o bo he apphcant has met the
26 criteria of SRP-LR Section 3.5.22.2.3 for further evaluation. The project team found that the
27 applicant has demonstrated that the effects of aging will be adequately managed so that the
28 intended functions will be maintained during the period of extended operation, as required by
29 10 CFR 54.21(a)(3).
30
31 3.5.2.2.2.4 Aging Management of Inaccessible Areas for Group 6 Structures
32
33 The project team reviewed PNPS LRA Section 3.5.2.2.2.4 against the criteria in SRP-LR Section
34 3.5.2.2.2.4.
35
36 SRP-LR Section 3.5.2.2.2.4 states that the GALL Report recommends further evaluation for
37 inaccessible areas of certain Group 6 structure/aging effect combinations as identified below,
38 whether or not they are covered by inspections in accordance with the GALL Report, Chapter
39 XI.S7, "RegulatoryGuide 1.127, Inspection of Water-ControlStructures Associated with Nuclear
40 Power Plants" or the FERC / US Army Corp of Engineers dam inspections and maintenance.
41
42 1. Increase in porosity and permeability, cracking, loss of material (spalling, scaling)/
43 aggressive chemical attack; and cracking, loss of bond, and loss of material (spalling,
44 scaling)/ corrosion of embedded steel could occur in below-grade inaccessible concrete
45 areas of Group 6 structures. The GALL Report recommends further evaluation of
46 plant-specific programsto manage these aging effects in inaccessible areas if the
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1 environment is aggressive. The acceptance criteria are described in Branch Technical
2 Position RLSB-1 (Appendix A.1 of this SRP-LR).
3
4 2. Loss of material (spalling, scaling) and cracking due to freeze-thawcould occur in
5 below-grade inaccessible concrete areas of Group 6 structures. The GALL Report
6 recommends further evaluation of this aging effect for inaccessible areas for plants
7 located in moderate to severe weathering conditions.
8
9 3. Cracking due to expansion and reaction with aggregates and increase in porosity and

10 permeability, and loss of strength due to leaching of calcium hydroxide could occur in
11 below-grade inaccessible reinforced concrete areas of Group 6 structures. The GALL
12 Report recommends further evaluation of inaccessible areas if concrete was not
13 constructed in accordance with the recommendations in ACI 201.2R-77.
14
15 In the PNPS LRA Section 3.5.2.2.2.4.1, the applicant states that for inaccessible areas of certain
16 Group 6 structures, aging effects are covered by inspections in accordance with the Structures
17 Monitoring Program.
18
19 1. Increase in Porosity and Permeability, Cracking, Loss of Material (Spalling, Scaling)/
20 Aggressive Chemical Attack; and Cracking, Loss of Bond, and Loss of Material (Spalling,
21 Scaling)/Corrosionof Embedded Steel in Below-Grade Inaccessible Concrete Areas of
22 Group 6 Structures.
23
24 Below-gradeexteror reirnormd con eteaJ'PPS is not exposed to an aggressive
25 environment (pH less than 5.5), or to chioride.r sulfate solutions beyond defined limits
26 (greater.than 500 ppm chloride, or greaterthan 1500 ppmsulfate). Therefore, increase in
27 porosity and permeability, cracking, loss of material (spalling, scaling)/ aggressive
28 chemical attack, and cracking, loss of bond, and loss of material (spalling, scaling)/
29 corrosion of embedded steel are not an aging effect requiring management for
30 below-grade inaccessible concrete areas of PN PS Group 6 structures.
31
32 2. Loss of Material (Spalling, Scaling) and Cracking Due to Freeze-thawin Below- Grade
33 Inaccessible Concrete Areas of Group 6 Structures.
34
35 Aggregates were selected locally and were in accordance with specifications and
36 materials conforming to ACI and ASTM standards at the time of construction. PNPS
37 structures are constructed of a dense, durable mixture of sound coarse aggregate, fine
38 aggregate, cement, water, and admixture. Water/cement ratios are within the limits
39 provided in ACI 318, and air entrainment percentages were within the range prescribed in
40 NUREG-1801.Therefore, loss of material (spalling, scaling) and cracking due to freeze
41 thaw is not aging effects requiring management for PNPS Groups 6 structures
42 below-grade and not continuously exposed to raw water.
43
44 For Group 6 concrete that is continuously exposed to raw water of the Cape Cod Bay
45 that may become saturated, it is conservatively considered susceptible to freeze-thaw
46 and managed by the Structures Monitoring Program.
47
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1 3. Cracking Due to Stress Corrosion Cracking, Reaction with Aggregates, Increase in
2 Porosity and Permeability, and Loss of Strength Due to Leaching of Calcium Hydroxide in
3 Below-Grade Inaccessible Concrete Areas of Group 6 Structures.
4
5 Aggregates were selected locally and were in accordance with specifications and materials
6 conforming to ACI and ASTM standards at the time of construction, which are in accordance
7 with the recommendations in ACI 201.2R-77 for concrete durability. PNPS structures are
8 constructed of a dense, durable mixture of sound coarse aggregate, fine aggregate, cement,
9 water, and admixture. Water/cement ratios are within the limits provided in ACI 318-63, and air

10 entrainment percentages were within the range prescribed in NU REG- 1801. PN PS below-grade
11 environment is not aggressive (pH > 5.5, chlorides < 500 ppm, and sulfates < 1,500 ppm).
12
13 Therefore, cracking due to expansion and reaction with aggregates, increase in porosity and
14 permeability due to leaching of calcium hydroxide in below grade inaccessible concrete areas of
15 Group 6 Structures is not an aging mechanism for PNPS concrete.
16
17 [Identify documents reviewed and basis for acceptability, project team evaluation]
18
19 The project team found that, based on the programs identified above, the applicant has met the
20 criteria of SRP-LR Section 3.5.2.2.2.4 for further evaluation. The project team found that the
21 applicant has demonstrated that the rffect s of aging will be adequately managed so that the
22 intended functions will be jnielunnrithe period of -teii f)lberation, as required by
23 10 CFR 54.21 (a)(3). .*.

24 '
25 3.5.2.2.2.5 Cracking Due t Stress rrosion racking arid Losa of Material Due to Pitting and
26 Crevice Corrosion
27
28 The project team reviewed PNPS LRA Section 3.5.2.2.2.5 against the criteria in SRP-LR Section
29 3.5.2.2.2.5.
30
31 SRP-LR Section 3.5.2.2.2.5 states that cracking due to stress corrosion cracking and loss of
32 material due to pitting and crevice corrosion could occur for Group 7 and 8 stainless steel tank
33 liners exposed to standing water. The GALL Report recommends further evaluation of
34 plant-specific programs to manage these aging effects. The acceptance criteria are described in
35 Branch Technical Position RLSB-1 (Appendix A.1 of this SRP-LR).
36
37 In the PNPS LRA Section 3.5.2.2.2.5, the applicant states that no tanks with stainless steel liners
38 are included in the structural aging management reviews. Tanks subject to aging management
39 review are evaluated with their respective mechanical systems.
40
41 [Identify documents reviewed and basis for acceptability, project team evaluation]
42
43 The project team found that, based on the programs identified above, the applicant has met the
44 criteria of SRP-LR Section 3.5.2.2.2.5 for further evaluation. The project team found that the
45 applicant has demonstrated that the effects of aging will be adequately managed so that the
46 intended functions will be maintained during the period of extended operation, as required by
47 10 CFR 54.21 (a)(3).
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1 3.5.2.2.2.6 Aging of Supports Not Covered hy Structures Monitoring Program
2
3 The project team reviewed PNPS LRA Section 3.5.2.2.2.6 against the criteria in SRP-LR Section

4 3.5.2.2.2.6.
5
6 SRP-LR Section 3.5.2.2.2.6 states that the GALL Report recommends further evaluation of
7 certain component support/aging effect combinations if they are not covered by the structures
8 monitoring program. This includes (1) loss of material due to general and pitting corrosion, for

9 Groups B2-B5 supports; (2) reduction in concrete anchor capacity due to degradation of the
10 surrounding concrete, for Groups B1 -135 supports; and (3) reduction/loss of isolation function
11 due to degradation of vibration isolation elements, for Group B4 supports. Further evaluation is

12 necessary only for structure/aging effect combinations not covered by the structures monitoring

13 program.
14
15 In the PNPS LRA Section 3.5.2.2.2.6, the applicant states that NUREG-1801 recommends

16 further evaluation of certain component support/aging effect combinations if they are not covered
17 by the applicant's Structure Monitoring Program. Component supports at PNPS are included in
18 the Structures Monitoring Program for Groups B2 through B5 and Inservice Inspection (ISI-IWF)

19 Program for Group B1.
20
21 1. Reduction in concr.et anchor capacity due to degradation otth•e surrounding concrete
22 for Groups B1 thr •g B5 SLNIPp aPS'-ncre i i` f) surrounding concrete
23 are included in thS; Bthrough 5) and Inservice
24 Inspection ( Sl"Wl) IPr°g)ariGro° B1")j
25 .
26 2. Loss of material due to general and pitting corrosion, for Groups B2 through B5 supports

27
28 Loss of material due to corrosion of steel support components is an aging effect
29 requiring management at PNPS. This aging effect is managed by the Structures

30 Monitoring Program.
31
32 3. Reduction/loss of isolation function dueto degradation of vibration isolation elements for
33 Group B4 supports
34
35 The PNPS aging management review did not identify any component support structure/aging
36 effect combination correspondingto NU REG-1801 Volume 2 Item 111.B4.2-a.
37
38 [Identify documents reviewed and basis for acceptability, project team evaluation]

39
40 The project team found that, based on the programs identified above, the applicant has met the
41 criteria of SRP-LR Section 3.5.2.2.2.6 for further evaluation. The project team found that the

42 applicant has demonstrated that the effects of aging will be adequately managed so that the

43 intended functions will be maintained during the period of extended operation, as required by
44 10 CFR 54.21(a)(3).
45
46 3.5.2.2.2.7 Cumulative Fatigue Damage Due to Cyclic Loading
47

421



James Davis - Draft Audit Report 6-30-06.pdf Page 42U

Pilgrim Nuclear Power Station Audit and Review Report

1 In LRA Section 3.5.2.2.2.7, the applicant states that fatigue is a TLAA, as defined in
2 10 CFR 54.3. Applicants must evaluate TLAAs in accordance with 10 CFR 54.21 (c)(1). The

3 project team's evaluation of this TLAA is addressed separately in Section 4 of the SER related to

4 the PNPS LRA.
5
6 3.5.2.2.3 Quality Assurance for Aging Managementof Nonsafety-Related Components
7
8 PNPS LRASection 3.5.2.2.3 is reviewed by NRR DE staff and will be addressed separately in

9 Section 3 of the SER related to the PNPS LRA.
10
11 In PNPS LRA Section 3.5.2.2.3 states that Appendix B, Section B.0.3 contains a discussion of
12 the PNPS quality assurance procedures and administrative controls for the aging management

13 program.
14
15 Conclusion
16
17 On the basis of its review, for component groups evaluated in the GALL Report for which the

18 GALL Report recommends further evaluation, the project team determined that the applicant

19 adequately addressed the issues that were further evaluated. The project team found that the

20 applicant has demonstrated that the effects of aging will be adequately managed so that the
21 intended functions will be maintained forthe period of extended operation, as required by

22 100CFRS54.21 (a)(3).
23
24 3.5.2.3 AMR ResultsThat Are NotCe n sistenrtWilillh Th e 'GA-LL R•eport Or Not Addressed

25 In The GALL Reprt,0. I! Yt N

26
27 Summary of Information in the Application
28
29 In PNPS LRA Table 3.5.1, SummaryOf Aging Management Evaluations for the Primary

30 Containment, Structures, Component Supports, and Piping and Component Insulation, the
31 applicant provided information regarding components or materiaVenvironment combination in the
32 GALL Report that it evaluated and identified as not applicable to its plant.

33
34 In PNPS LRA Tables 3.5.2-1 through 3.5.2-6, the applicant provided additional details of the
35 results of the AMRs for material, environment, aging effect requiring management, and AMP

36 combinations that are not consistent with the GALL Report. Specifically, the applicant indicated,

37 via Notes F through J, that neither the identified component nor the material/environment
38 combination is evaluated in the GALL Report and provided information concerning how the aging

39 effect requiring management will be managed.
40
41 Proiect Team Evaluation
42
43 The project team reviewed additional details of the results of the AMRs for material,

44 environment, aging effect requiring management, and AMP combinations that are not consistent
45 with the GALL Report or are not addressed in the GALL Report.
46
47 Ainao Effect/Mechanism in Table 3-5-1 That Are Not Aoolicable for PN PS
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1 isF section is t~~feC~f uhA~ rn.m Ah thet applican or usa
2 Wlicabe to itis~ln in LPAjTable 1. Thewite-ujde ,viofn~du th-'uteo'ia'3 Fe~uirýI~n iFu

4 t "eIllt4ge 4 11
5

6 The project team reviewed PNPS LRA Table 3.5.1, which provides a summary of aging
7 management evaluations for the primary containment, structures, component supports, and

8 piping and component insulation evaluated in the GALL Report.
9

10 In PNPS LRATable 3.5.1 Item 3.5.1-1 discussion column the applicant states that the aging of
11 accessible and inaccessible concrete areas due to aggressive chemical attack and corrosion of
12 embedded steel of concrete elements including walls, domes, basemat, ring girder, buttresses,

13 and containment is not applicable to NPPS because the listed concrete elements apply to PWR
14 containments and and concrete BWR containments. The PNPS containment is a Mark I steel
15 containment.
16
17 [The project team evaluation, if applicable]
18
19 On the basis that there [is/are] no [list of applicable components] in the primarycontainment,
20 structures, component supports, and piping and component insulation at PNPS, the project
21 team finds that, for this component type, tt is aging effect is not applicable to PNPS.
22
23 In PNPS Table 3.5.1, Item 3.5.1- di us column the applicant sties that cracks and
24 distortion due to increased stres~lev6is f sethiMnnt 6f all concrete elements is not
25 applicable to PNPS becaue-NUR !E- 1801 ofume 2eme•s referencimg this aging effect are
26 associated with concrete containment. The PNPS containment is a Mark! steel containment.
27 Concrete elements are limited to floor slab and reactor vessel pedestal. These elements are not
28 subject to the listed aging management effect because they are founded on the reactor building
29 base slab.
30
31 [The project team evaluation, if applicable]
32
33 On the basis that there [is/are] no [list of applicable components] in the primary containment,
34 structures, component supports, and piping and component insulation at PNPS, the project
35 team finds that, for this component type, this aging effect is not applicable to PNPS.
36
37 In PNPS LRATable 3.5.1, Item 3.5.1-3 discussion column the applicant states that the reduction
38 in foundation strength, cracking, differential settlement due to erosion of porous concrete

39 subfoundation is not applicable to PNPS because NUREG-1801, Volume 2 items referencing
40 this item are associated with concrete containments. The PNPS containment is a Mark I steel
41 containment.
42
43 [The project team evaluation, if applicable]
44
45 On the basis that there [is/are] no [list of applicable components] in the primary containment,
46 structures, component supports, and piping and component insulation at PNPS, the project
47 team finds that, for this component type, this aging effect is not applicable to PNPS.
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1 In PNPS LRATable 3.5.1 Item 3.5.1-4 discussion column the applicant states thatthe reduction
2 of strength and modulus due to elevated temperature of concrete elements including dome, wall,
3 basemat, ring girder, buttresses, containment, concrete fill-in annulus is not applicable to PNPS
4 because NUREG-1801 Volume 2 items referencing this item are associated with concrete
5 containments. PNPS has a Mark I steel containment.
6
7 [The project team evaluation, if applicable]
8
9 On the basis that there [is/are] no [list of applicable components] in the primary containment,

10 structures, component supports, and piping and component insulation at PNPS, the project
11 team finds that, for this component type, this aging effect is not applicable to PNPS.
12
13 In PNPS LRATable 3.5.1 Item 3.5.1-6discussion column the applicant states that the loss of
14 material due to general and crevice corrosion of steel elements including steel liner, liner
15 anchors, and integral attachmentsis not applicable to PNPS because NUREG-1801 Volume 2
16 items referencing this item are associated with concrete containments. PNPS has a Mark I
17 steel containment.
18
19 [The project team evaluation, if applicable]
20
21 On the basis that there [is/are] no [list of applicabl 'components] in the primary containment,
22 structures, component suof-"anc piJ'ind 4a•pon•i ,nslao At NPS, the project
23 team finds that, for this cttnpone.t " tfhiý iag"in' ef-ect i not applia~ble to PN PS.
24
25 In PNPS LRATable 3.5.1 tem .17di ion columnn.ee applican states that the loss of
26 prestress due to relaxation, shrinkage, creep, and elevated temperature of prestressed
27 containment tendons is not applicable to PNPS because NUREG-1801 Volume 2 items
28 referencing this item are associated with concrete containments. This is applicable only to
29 PWR and BWR prestressed concrete containments. PNPS has a Mark I steel containment.
30
31 [The project team evaluation, if applicable]
32
33 On the basis that there [is/are] no [list of applicable components] in the primary containment,
34 structures, component supports, and piping and component insulation at PNPS, the project
35 team finds that, for this component type, this aging effect is not applicable to PNPS.
36
37 In PNPS LRA table 3.5.1 Item 3.5.1-9 discussion column the applicant states that cumulative
38 fatigue damage of steel, stainless steel elements, dissimilar metal welds, penetration sleeves,
39 penetration bellows, suppression pool shell, and unbraced downcomers is not applicable to
40 PNPS because cumulative fatigue damage is a TLAA which is evaluated in accordance with 10
41 CFR 54.21 (c). Fatigue TLAAs for the steel drywell, torus, and associated penetrations are
42 evaluated separately as described in Section 4.6 of the PNPS LRA.
43
44 [The project team evaluation, if applicable]
45
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1 On the basis that there [isare] no [list of applicable components] in the primary containment,
2 structures, component supports, and piping and component insulation at PNPS, the project
3 team finds that, for this component type, this aging effect is not applicable to PNPS.
4
5 In PNPS LRATable 3.5.1, Item 3.5.1-10 discussion column the applicant states that stress
6 corrosion cracking (SSC) of stainless steel penetration sleeves, penetration bellows, and
7 dissimilar metal welds is not applicable to PNPS because SSC becomes significant for
8 stainless steel if tensile stresses and a corrosive environment exist. The normal environment
9 inside the drywell is dry. The penetration components are not exposed to a corrosive

10 environment. Therefore, SCC is not an aging effect requiring management for penetration
11 sleeves and bellows, since the conditions necessary for SSC do not exist at PNPS.
12
13 [The project team evaluation, if applicable]
14
15 On the basis that there [isiare] no [list of applicable components] in the primary containment,
16 structures, component supports, and piping and component insulation at PNPS, the project
17 team finds that, for this component type, this aging effect is not applicable to PN PS.
18
19 In PNPS LRATable 3.5.1 Item 3.5.1-11 discussion column the applicant states that stress
20 corrosion cracking (SSC) of stainless steel vent line bellows is not applicable to PNPS because
21 SSC becomes significant for stainless steel if tensile stresses and a corrosive environment
22 exist. The normal envirotmetnside ih rywell "isdry. e penef lton components are not
23 exposed to a corrosive em irs n'ent.hereore, rt an aginff ect requiring
24 management for penetration slee es and bellov§isnce t e conditiorg necessary for SSC do
25 not exist at PNPS. . 0 .

26
27 [The project team evaluation, if applicable]
28
29 On the basis that there [is/are] no [list of applicable components] in the primary containment,
30 structures, component supports, and piping and component insulation at PNPS, the project
31 team finds that, for this component type, this aging effect is not applicable to PNPS.
32
33 In PNPS LRATable 3.5.1 Item 3.5.1-14discussion column tha applicant states that the loss of
34 material (scaling, cracking, and spalling) dueto freeze-thaw of concrete elements including
35 dome, wall, basemat, ring girder, buttress, and containment is not applicable to PNPS because
36 NUREG-1801 Volume 2 items referencing this item are associated with concrete containments.
37 This is applicable only to PWR and BWR prestressed concrete containments. PNPS has a
38 Mark I steel containment.
39
40 [The project team evaluation, if applicable]
41
42 On the basis that there [is/are] no [list of applicable components] in the primary containment,
43 structures, component supports, and piping and component insulation at PNPS, the project
44 team finds that, for this component type, this aging effect is not applicable to PNPS.
45
46 In PNPS LRATable 3.5.1 Item 3.5.1-15 discussion column the applicant states that cracking due
47 to expansion and reaction with aggregate; increase in porosity, and permeability due to leaching
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1 of calcium hydroxide of concrete elements such as walls, dome, basemat, ring girder,
2 buttresses, containment, and concrete fill-in annulus is not applicable to PNPS because
3 NUREG-18D1 Volume 2 items referencing this item are associated with concrete containments.
4 This is applicable only to PWR and BWR prestressed concrete containments. PNPS has a
5 Mark I steel containment.
6
7 [The project team evaluation, if applicable]
8
9 On the basis that there [is/are] no [list of applicable components] in the primary containment,

10 structures, component supports, and piping and component insulation at PNPS, the project
11 team finds that, for this componenttype, this aging effect is not applicable to PNPS.
12
13 In PNPS LRATable 3.5.1 Item 3.5.1-19discussion column the applicant states that the cracking
14 due to stress corrosion cracking of steel elements including stainless steel suppression
15 chamber shell liner surface is not applicable to PNPS because the aging effect is applicable to
16 stainless steel suppression chambers whereasthe PNPS suppression chamber is carbon
17 steel.
18
19 [The project team evaluation, if applicable]
20
21 On the basis that there [is/are] no [ ast of plicable components] in the primary containment,
22 structures, component suor§is, ancfiping and co¶d• on.e.t'hiUn~sgutfofraPNPS, the project
23 team finds that, for this ccoVhponenit tye, thz aging eect is not applicable to PNPS.

25 In PNPS LRATable 3.5.1 temA .1 0d ssn m the applicant states that the loss of
26 material due to general, pitting, and crevice corrosion of steel elements including the interior
27 surface of the suppression chamber liner is not applicable to PNPS because NUREG-1801
28 Volume 2 items referencing this item are associated with concrete containments. This is
29 applicable only to PWR and BWR prestressed concrete containments. PNPS has a Mark I steel
30 containment.
31
32 [The project team evaluation, if applicable]
33
34 On the basis that there [is/are] no [list of applicable components] in the primary containment,
35 structures, component supports, and piping and component insulation at PNPS, the project
36 team finds that, for this componenttype, this aging effect is not applicable to PNPS.
37
38 In PNPS LRATable 3.5.1 Item 3.5.1 -22discussion column the applicant states that the loss of
39 material due to corrosion of prestressed containment tendons and anchorage components is
40 not applicable to PNPS because the PNPS containment is a Mark 1 steel containment structure
41 with no prestressed tendons.
42
43 [The project team evaluation, if applicable]
44
45 On the basis that there [is/are] no [list of applicable components] in the primary containment,
46 structures, component supports, and piping and component insulation at PNPS, the project
47 team finds that, for this component type, this aging effect is not applicable to PNPS.
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1 In PNPS Table 3.5.1 Item 3.5.1-42 discussion column the applicant states that the cumulative
2 fatigue damage (assuming a CLB fatigue analysis exists) for Groups B1.1 (Class 1 supports for
3 ASME piping components), B1.2 (Class 2 and 3 supports for ASME piping components), and
4 B1.3 (Class MC [BWR Containment Supports] supports for ASME piping components) does not
5 apply to PNPS because no CLB fatigue analysis exists.
6
7 [The project team evaluation, if applicable]
8
9 On the basis that there [is/are] no [list of applicable components] in the primary containment,

10 structures, component supports, and piping and component insulation at PN PS, the project
11 team finds that, for this component type, this aging effect is not applicable to PNPS.
12

13 P P  ,t Fle l 65"1 /9
14 __ocbetispai-

15
16 f1-bre R3AL§. iss tha efeta &J6 rv -poAf vaUa&o es

17
18 R cs , :1erIrs ie c h5mli¶ fect an thr&ý-"cnof•tq•
19 -maaea ~t o~ riyr 6t-se. e
20
21 Primary Containment, Structures, Component Supp.orts, and Pipin Ia.nd.. Component Insulation
22 AM R Line Items That Hav'AainiEff P 'fPN PS"TnRA Thl.'ý .L2-1 •l'iough 3.5.2-6)
24 In PNPS LRA Tables 3.5.1- thrOg.2f- the :appicanientified AMR line-items where no

25 aging effects requiring m.hagefentwere irentied as a 'esult of its aging, review process.
26 Specifically, instances in which the applicant states that no aging effects requiring management
27 were identified occur for the following conditions:
28
29 primary containment electrical penetration seals and sealant components fabricated
30 alumina-ceramic with bonding resin subject to a "protected from weather" environment.
31 The material is not in NUREG-1801 for this component.
32
33 On the basis of its review of current industry research and operating experience, the project
34 team found that [environments] on [materials] will not result in aging that will be of concern
35 during the period of extended operation. [provide project team evaluation] Therefore, the project
36 team concluded that there are no applicable aging effects requiring management for [materials]
37 components exposed to [list of environment] environments.
38
39 metal siding components fabricated from aluminum exposed to an "outdoorweather"
40 environment. The material is not in NUREG-1801 for this component.
41
42 On the basis of its review of current industry research and operating experience, the project
43 team found that [environments] on [materials] will not result in aging that will be of concern
44 during the period of extended operation. [provide project team evaluation] Therefore, the project
45 team concluded that there are no applicable aging effects requiring management for [materials]
46 components exposed to [list of environment] environments.
47
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1 Insulation fabricated from fiberglass and calcium silicate exposed to a "protectedfrom
2 the weather"environment. Neither the component nor the material and environment

3 combination in evaluated in NUREG-1801. The loss of insulating characteristics due to
4 insulation degradation is not an aging effect requiring management for insulation material.
5 Insulation products, which are made from fiberglass fiber, calcium silicate, stainless
6 steel, and similar materials, that are protected from weather do not experience aging
7 effects that would significantly degrade their ability to insulate as designed. A review of

8 site operating experience identified no aging effects for insulation used at PNPS.
9

10 On the basis of its review of current industry research and operating experience, the project
11 team found that [environments] on [materials] will not result in aging that will be of concern
12 during the period of extended operation. [provide project team evaluation] Therefore, the project
13 team concluded that there are no applicable aging effects requiring management for [materials]
14 components exposed to [list of environment] environments.
15
16 water stops fabricated from PVC are exposed to the weather. Neither the component
17 nor the material and environment combination are evaluated in NUREG-1801.
18
19 On the basis of its review of current industry research and operating experience, the project
20 team found that [environments] on [materials] will not result in aging that will be of concern
21 during the period of extenýLel operation. [provide project teaPm evaluation] Therefore, the project
22 team concluded that therm5 are n ca5ii agine fectsrequ ri ng irfnagement for [materials]

23 components exposed to [•[ist of evý enni e nv o s ents ma ••v
24 I
25 3.5.2.3.1 Primary Containmen - Su.maryof Qino anagement Evaluation - PNPS LRA

26 Tabe 3.5-.2-1
27
28 The project team reviewed the PNPS LRATable 3.5.2-1 ,which summarizes the results of AMR
29 evaluations for the primary containment component groups.
30
31 In LRA Table 3.5.2-1, the applicant proposed to manage [list aging effect] of [list materials]
32 materials for components types of [list component names] exposed to [list environments]
33 environmentusing PNPN AMP B [NUMBEPA "[Nameof PNPSAMP]."
34
35 The project team reviewed [Nameof PNPSAMP] program and its evaluation is documented in

36 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the programand
37 the project team evaluation]. On the basis of its review of the applicant's plant-specific and

38 industry operating experience, the project team found the aging effect of [list aging effect] of [List
39 Material] material exposed to [List Environment] environment are effectively managed using

40 [Applicant AMP Name] program. On this basis, the project team found that management of [list

41 aging effect] in [table title] is acceptable.
42
43 3.5.2.3.2 Reactor Containment- Summary of Aging Management Evaluation - PNPS LRA
44 Table 3.5.2-2
45
46 The project team reviewed the PNPS LRATable 3.5.2-2, which summarizes the results of AMR

47 evaluations for the reactor containment component groups.
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1 In LRA Table 3.5.2-2, the applicant proposed to manage [list aging effect] of [list materials]
2 materials for components types of [list component names] exposed to [list environments]
3 environment using PNPN AMP B [NUMBEFf "[Nameof PNPSAMP]."
4
5 The project team reviewed [Nameof PNPSAMP] program and its evaluation is documented in
6 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the programand
7 the project team evaluation]. On the basis of its review of the applicant's plant-specific and
8 industry operating experience, the project team found the aging effect of [list aging effect] of [List
9 Material] material exposed to [List Environment] environment are effectively managed using

10 [Applicant AMP Name] program. On this basis, the project team found that management of [list
11 aging effect] in [table title] is acceptable.
12
13 3.5.2.3.3 Intake Structure- Summary of Aging Management Evaluation - PNPS LRA Table
14 3.5.2-3
15
16 The project team reviewed the PNPS LRATable 3.5.2-3, which summarizes the results of AMR
17 evaluations for the intake structure component groups.
18
19 In LRA Table 3.5.2-3, the applicant proposed to manage [list aging effect] of [list materials]
20 materials for components types of [list component names] exposed to [list environments]
21 environment using PNPN AMP B [NUMNFJ• "[Nameof PNPSAMFJJ"22 : ,• ... ,,- ; :•
23 The project team reviewed [Nam 0f•pJM r d its evatuation is documented in

24 Section [3.0.3.A.A] of thisludit and review' o .epot [Brief y4 provide summary of the programand
25 the project team evaluation]. On the.asis of t revieVof the applicant's plant-specific and
26 industry operating experience, the project teamfound the aging effect of [list aging effect] of [i.'st
27 Material] material exposed to [List Environment] environment are effectively managed using
28 [Applicant AMP Name] program. On this basis, the project team found that management of [list
29 aging effect] in [table title] is acceptable.
30
31 3.5.2.3.4 Process Facility - Summaryof Aging Management Evaluation - PNPS LRA Table
32 3.5-2-4
33
34 The project team reviewed the PNPS LRATable 3.5.2-4, which summarizes the results of AMR
35 evaluations for the process facility component groups.
36
37 In LRA Table 3.5.2-4, the applicant proposed to manage [list aging effect] of [list materials]
38 materials for components types of [list component names] exposed to [list environments]
39 environment using PNPN AMP B [NUMBEF7 "[Nameof PNPSAMP]."
40
41 The project team reviewed [Nameof PNPSAMP] program and its evaluation is documented in
42 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the programand
43 the project team evaluation]. On the basis of its review of the applicant's plant-specific and
44 industry operating experience, the project team found the aging effect of [list aging effect] of [List
45 Material] material exposed to [List Environment] environment are effectively managed using
46 [Applicant AMP Name] program. On this basis, the project team found that management of [list
47 aging effect] in [table title] is acceptable.
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1 3.5.2.3.5 Yard Structures- Summaryof Aging ManagementEvaluation - PNPS LRA Table

2 3.5.2-5
3
4 The project team reviewed the PNPS LRATable 3.5.2-5,which summarizes the results of AMR

5 evaluations for the yard structures component groups.
6
7 In LRA Table 3.5.2-5, the applicant proposed to manage [list aging effect] of [list materials]

8 materials for components types of [list component names] exposed to [list environments]

9 environment using PNPN AMP B [NUMBEFý "[Nameof PNPSAMP]."
10
11 The project team reviewed [Nameof PNPSAMP] program and its evaluation is documented in

12 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the programand

13 the project team evaluation]. On the basis of its review of the applicant's plant-specific and
14 industry operating experience, the project team found the aging effect of [list aging effect] of [List

15 Material] material exposed to [List Environment] environment are effectively managed using

16 [Applicant AMP Name] program. On this basis, the project team found that management of [list
17 aging effect] in [table title] is acceptable.
18
19 3.5.2.3.6 Bulk Commodities- Summary of Aging Management Evaluation - PNPS LRA Table

20
21
22 The project team revieweri NP-, L ble 3!,2-6, w s 'ris the results of AMR

23 evaluations for the bulk cornmodi es c-mpent grips. 'A

24
25 In LRA Table 3.5.2-6, themapplicant propose-d to man e list aging e ect] of [list materials]
26 materials for components types of [list component names] exposed to [list environments]

27 environment using PNPN AMP B [NUMBEFI "[Nameof PNPSAMP]."

28
29 The project team reviewed [Nameof PNPSAMP] program and its evaluation is documented in

30 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the program and

31 the project team evaluation]. On the basis of its reviewof the applicant's plant-specific and

32 industry operating experience, the project team found the aging effect of [list aging effect] of [List
33 Material] material exposed to [List Environment] environment are effectively managed using

34 [Applicant AMP Name] program. On this basis, the project team found that management of [list

35 aging effect] in [table title] is acceptable.

36
37 On the basis of its audit and review of the applicant's program, the project team found that the

38 applicant has demonstrated that the effects of aging will be adequately managed so that the
39 intended functions will be maintained during the period of extended operation, as required by 10

40 CFR 54.21 (a)(3).
41
42 Conclusion
43
44 On the basis of its review, the project team found that the applicant appropriately evaluated AMR

45 results involving material, environment, aging effects requiring management, and AMP
46 combinations that are not addressed in the GALL Report. The project team found that the

47 applicant has demonstrated that the effects of aging will be adequately managed so that the
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1 intended functions will be maintained consistent with the CLB for the period of extended
2 operation, as required by 10 CFR 54.21 (a)(3).
3
4 3.5.3 Conclusion
5
6 On the basis of its review, the project team concluded that the applicant has demonstrated that
7 the aging effects associated with the primary containment, structures, component supports, and
8 piping and component insulation components will be adequately managed so that the intended
9 functions will be maintained consistent with the CLB for the period of extended operation, as

10 required by 10 CFR 54.21 (a)(3).
11
12 The project team also reviewed the applicable UFSARsupplement programsummaries and
13 primary containment, structures, component supports, and piping and component insulation
14 components, as required by 10 CFR 54.21 (d).
15
16
17
18
19 3.6 Aging Management of Electrical Components
20
21 This section of the audit and review report document the project team's review and evaluation of
22 PNPS aging managemen rew (AM R)re slts f ohe ag'i g manag-enent of the electrical
23 component and componen"t grou• d-sooiaifed wCi the following syst6ýns:
24 1 fgI
25 • high voltage insul .... .....
26 insulated cables and connectors
27 phase bus
28 switchyard bus
29
30 3.6.1 Summary of Technical Informationin the Application
31
32 In the PNPS LRA Section 3.6, the applicant provided the results of its AMRsfor the electrical
33 components and component groups.
34
35 In PNPS LRA Table 3.6.1, "Summaryof Aging Management Evaluations for the Electrical
36 Components and I&C Components Evaluated in Chapter Vl of NUREG-1801 ,"the applicant
37 provided a summary comparison of its AMR line-items with the AMR line-items evaluated in the
38 GALL Report for the electrical components and component groups. The applicant also identified
39 for each component type in the PN PS LRA Table 3.6.1 those components that are consistent
40 with the GALL Report, those for which the GALL Report recommends further evaluation, and
41 those components that are not addressed in the GALL Report together with the basis for their
42 exclusion.
43
44 In the PNPS LRA Table 3.6.2-1 the applicant provided a summaryof the AMR results for
45 component types associated with (1) high voltage insulators, (2) insulated cables and
46 connectors, (3) phase bus, and (4) switchyard bus. Specifically, the information for each
47 component type included intended function, material, environment, aging effect requiring
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1 management, AMPs, the GALL ReportVolume 2 item, cross referenceto the PNPS LRA
2 Table 3.6.1 (Table 1), and generic and plant-specific notes related to consistency with the GALL
3 Report.
4
5 The applicant's AMRs incorporated applicable operating experience in the determination of aging
6 effect requiring managements (AERMs). These reviews included evaluation of plant-specific
7 and industry operating experience. The plant-specific evaluation included reviews of condition
8 reports and discussions with appropriate site personnel to identify AERMs. The applicant's
9 review of industry operating experience included a review of the GALL Report and operating

10 experience issues identified since the issuance of the GALL Report.
11
12 3.6.2 Project Team Evaluation
13
14 The project team reviewed PNPS LRASection 3.6to determine if the applicant provided
15 sufficient information to demonstrate that the effects of aging for the electrical components that
16 are within the scope of license renewal and subject to an AMR will be adequately managed so
17 that the intended function(s) will be maintained consistent with the CLB for the period of

18 extended operation, as required by 10 CFR 54.21 (a)(3).
19
20 The project team reviewed certain identified AMR line-items to confirm the applicant's claim that
21 these AMR line-items were consistent with the GALL Report. The project team did not repeat its

22 review of the matters desc cl t n th GALte .aRepO.' However,ithe.project team did verify that
23 the material presented in Wie PNI A.wl app54ca1le a dthat the Wpplicant had identified the
24 appropriate GALL ReportAMR line- itf ms."the "projec team's audit eValuation is documented in
25 Section 3.6.2.1 of this aucTit ancfevi& report.'Tn addlion the projec~team's evaluations of the
26 AMPs are documented in Section 3.0.3 of this audit and review report.
27
28 The project team reviewed those selected AMR line-items for which furtherevaluation is
29 recommended by the GALL Report. The project team confirmed that the applicant's further
30 evaluations were in accordance with the acceptance criteria in SRP-LR. The project team's

31 audit evaluation is documented in Section 3.6.2.2 of this audit and review report.
32
33 The project team also reviewed of the remaining AMR line-items that werenot consistent with or
34 not addressed in the GALL Report based on NRC-approved precedents. The audit included

35 evaluating whetherall plausible aging effects were identified and whether the aging effects listed
36 were appropriate for the combination of materials and environments specified. The project
37 team's evaluation is documented in Section 3.6.2.3 of this audit and review report.
38
39 Finally, the project team reviewed the AMP summary descriptions in the UFSAR Supplement to
40 ensure that they provided an adequate description of the programs credited with managing or
41 monitoring aging for the electrical components.
42
43 Table 3.6-1 below provides a summaryof the project team's evaluation of components, aging
44 effects/aging mechanisms, and AMPs listed in LRA Section 3.6 that are addressed in the GALL
45 Report. It also includes the section of the audit and review report in which the project team's

46 evaluation is documented.
47
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1 Table3.6-1 Staff Evaluation forElectrical Componentsin theGALL Report

ftem No, conij nt G p .Aging Effect/ AMP it-GALL IOO in L :4 Stalf Evii .tio.
__:_____::__ MeWcnanism j 4a,-

3.6.1 - 1 Electrical equipment Degradation due to Environmental
subject to various aging Qualification of
10 CFR 50.49 mechanisms Electric
environment al Compon ents
qualification (EQ)
requirements

3.6.1-2 Electrical cables, Reduced insulation Electrical Cables
connectio nsand fuse resist ance and and Connections
holders (insulation) electrical failure due Not Subject to
not subject to to various physical, 10 CFR 50.49
10 CFR 50.49 thermal, radiolytic, EQ Requirements
EQ requirements photolytic, and

chemical
mecha nisms

3.6.1-3 Conductor insulation Reduced insulation Electrical Cables
for electrical cables resist ance and And Connections
and connectons used electrical failure due Used In
in instrumentation j to various physical, Instrumentatio n '
drcuits not subject the I ,eaadiol0 Clitsi.....
10 CFR 50.49 pholy•x- andS SuectT.;•r:
EQ requirements that chenica diOf R 5l:,.49
are sensitive to MW meha Ismsa EQ R~euirments

reduction in conductor
insulation resistance
(IR)

3.6. 1-4 Conductor insulation Localized damage Inaocessible
for inaccessible and breakdown of Medium Voltage

medium voltage (2 kV insulation leading to Cables Not
to 35 kV) cables electrical failure due Subject to
(e.g., installed in to moisture 10 CFR 50.49
conduit or direct intrusio n, water EQ Requirements
buried) not subject to trees
10CFR 50.49
EQ requirements

3.6.1-5 PWR Only

3.6.1-6 Fuse Holders Fatigue due to Fuse Holders
(Not Part ofa Larger ohmic heating,
Assembly): Fuse thermal cycling,
holders - metallic electric al transients,
damp frequent

manipulati on,
vibration, chemical
contanin ation,

corrosion, and
oxidation
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.6.1-7 Metal endosed bus - Loosening of bolted Metal Endosed
Bus/connection connect ions due to Bus

thermal cycling and
ohmic heating

3.6.1 -8 Metal enclosed bus - Reduce d insulation Metal Enclosed
Insulation/ insulators resistance and Bus

electrical failure due
to various physical,
thermal, radiolytic,
photolytic, and
chemical
mecha nisms

3.6.1 -9 Metal enclosed bus - Loss of material Structures
Endosure due to general Monitoring
assenb lies corros ion Program

3.6.1-10 Metal enclosed bus- Hardening and loss Structures
Endosure of strength due to Monitoring
assemb lies elastomers Program

degradation

3.6.1-11 High voltage Degradfii'oý i ant- speoff
insulators insulati6f qualitd a

C dueo6 t eIr of marnger n..i.
any sastleposiu , prog'm ito be
and suntce evaluated
contamna tbon;
Loss of material
cause d by
mechanical wear
due to Wind bloWing
on transmission
cond uctors

3.6.1 -12 Transmission Loss of material A plant-specific
conductors and due to wind induced aging
connections; abrasion and management
switchyard bus and fatigue; loss of program isto be
connections conductor strength evaluated

due to corrosion;
increased
resistance of
connection due to
oxddation or loss of
preload
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item ConpoýLntr~op "ging tfectf AMP' hin ALL AM1P I'4AA StffEval~ ri

3.6.1-13 Cable Connections - Loosening of bolted Electrical Cable
Metallic parts connections due to Connections Not

thermal cycling, Subject To
ohmic heating, 10 CFR 50.49
electric al transients, Environment al
vibration, chemical Qualification
contamin ation, Requirements
corrosion, and
osidation

3.6.1-14 Fuse Holders (Not None None
Part of a Larger
Assembly) Insulation
materi al

3.6.2.1 AMR Results ThatAre Consistentwith The GALL Report

Summary of Information in the Application

For aging management evaluations that the applicant states are consistent with the GALL
Report, the project team MiaCt_•ed ts.adt and r&,)6ew todeltreFrn1Wfn• t applicant's reference
to the GALL Report in the4PNPS R•tR& s ac cptab1e.
In PNPS LRA Section 3.6¶1, th. alicanttd~tified ten aterials, eIvironments, and aging

effects requiring management. The applicant identified the following programs that manage the
aging effects related to the (1) high Voltage insulators, (2) insulated cables and connectors, (3)
phase bus, and (4) switchyard bus:

Metal-Enclosed Bus Inspection Program (B.1.18)
Non-EQ Inaccessible Medium-Voltage Cable Program (B. 1.19)
Non-EQ Instrumentation Circuits Test Review Program (B. 1.20)
Non-EQ Insulated Cables and Connections Program(B.1.21)

.Project Team Evaluation

The project team reviewed its assigned PNPS LRAAMR line-htems to determinethat the
applicant (1) provides a brief description of the system, components, materials, and
environment; (2) states that the applicable aging effects have been reviewed and are evaluated
in the GALL Report; and (3) identifies those aging effects for the(l) high voltage insulators, (2)

insulated cables and connectors, (3) phase bus, and (4) switchyard bus components that are
subject to an AMR.

uOý1hert av uýt-iq)ý sNur Fy thp o'.SiP-.LR and tQrojeot¶ 9 todd "-fltbs
fier] ýý l the, ini %LRlAor if there is a jehoaqhpuir d6"L~r,ýDýýS~eu ý

1ý 1 ýrll - I ý11 11, ,, I "[' ,
N
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1 r te f 7. fo i uestedfromt

3 Woth-er dNct<AFupplgpi Th e ite.m i _ y title, -d-a

5 ar nm s ctio oeach aging et-t in IaA afjs. 1 thtOedi77so

6 4 i, o nead -fývLshat ularTablo tnt
7
8 !sc!njoadesi t~ ~JtSPS ~b91Jeotyenrj
9 re-inn'htmifed diff--ere6s rio-t idetifedbth & pkniitliit9A& ft~eIi

10 EuMlon-taýýni-uc -ovau&3A uyin6 the aultapind eett h&rdiffrece i
11 flhe pplprWifcay:j~~eta~
12 E vvihir usin anjeg~lt thht rtllarndýi
13 E- '6' RirU ý gt,'&59-ouijfl
14
15
16 Template S- Aging Management Reviews Results That Are Consistent With the GALL Report
17 - With Identified Difference/Issue
18
19 3.[Y].2.1.S] Title of Aging Effect/Mechanism
20
21 In the discussion section of Table 3.Y.1, ItemI[NUMBERkof the PNPS LRA, the applicant stated
22 that [provide description of-in the LRA]. D ring thraý'udit and-nreView, th-eproject team noted that
23 [provide description of dif trenB lth¶ cant's bai.-&]
24
25 [Identity documents revien M ana ebaeise foRuceptabi Ta AOjeCt tearnevaluation]
26
27 On the basis of its review, the project team found that the applicant appropriately addressed the
28 a3Sini n effect/mechanism, as recommended by the GALL Reoort
29
30
31 Conclusion
32
33 The project team has evaluated the applicant's claim of consistency with the GALL Report. The
34 project team also has reviewed information pertaining to the applicant's consideration of recent
35 operating experience and proposals for managing associated aging effects. On the basis of its
36 review, the project team found that the AMR results, which the applicant claimed to be
37 consistent with the GALL Report, are consistent with the AMRsin the GALL Report. Therefore,
38 the project team found that the applicant has demonstrated that the effects of aging for these
39 components will be adequately managed so that their intended function(s) will be maintained for
40 the period of extended operation, as required by 10 CFR 54.21 (a)(3).
41
42 3.6.2.2 AMR Results ForWhich Further Evaluation Is Recommended By The GALL
43 Report
44
45 Summary of Information in the Application
46
47 In PN PS LRA Section 3.6.2.2, the applicant provided further evaluation of aging management as
48 recommended by the GALL Report for the insulated cables and connections, electrical
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1 penetrations, high-voltage insulators, transmission conductors & connections, fuse holders,
2 wooden utility poles, cable connections (metallic parts), and uninsulated ground conductors

3 components and component groups. The applicant also provided information concerning how it

4 will manage the related aging effects.

5
6 Proiect Team Evaluation
7
8 For some AMR line-items assigned to the project team in the PNPS LRA Tables3.6.1, the GALL

9 Report recommends further evaluation. When further evaluation is recommended, the project
10 team reviewed these further evaluations provided in PNPS LRA Section 3.6.2.2 against the

11 criteria provided in the SRP-LR Section 3.6.2.2. The project team's assessments of these

12 evaluations is documented in this section. These assessments are applicable to each Table 2

13 AMR line-item in Section 3.6 citing the item in Table 1.
14
15 3.6.2.2.1 Electrical Equipment Subject to Environmental Qualification

16
17 The project team reviewed PNPS LRA Section 3.6.2.2.1 against the criteria in SRP-LR

18 Section 3.6.2.2.1.
19
20 SRP-LR Section 3.6.2.2.1 states that environmental qualification is a TLAA as defined in 10 CFR

21 54.3. TLAAs are required to be evalyated in accordance with 10 CFR 54.21 (c)(1).The evaluation
22 of this TLAA is addressedcseparatel,,n ion -.4Envo'nenmera Qu (ED) of

23 Electrical Equipment" of this SRF•-LR. -

24
25 In the PNPS LRA Section 3.6.2.2.1, e applcant states tfrate nvironriiental qualification analyses
26 are TLAAs as defined in 10 CFR 54.3. TLAAs are evaluated in accordance with 10 CFR

27 54.21 (c). The evaluation of TLAAs is addressed i.rn Section 4.4 of this application.

28
29 [Identify documents reviewed and basis for acceptability, project team evaluation]

30
31 The project team found that, based on the programs identified above, the applicant has met the

32 criteria of SRP-LR Section 3.6.2.2.1 forfurther evaluation. The project team found that the
33 applicant has demonstrated that the effects of aging will be adequately managed so that the

34 intended functions will be maintained during the period of extended operation, as required by

35 10 CFR 54.21(a)(3).
36
37 3.6.2.2.2 Degradation of Insulator Quality Due to Presence of Any Salt Deposits and Surface
38 Contarnhation. and Loss of Material Due to Mechanical Wear

39
40 The project team reviewed PNPS LRA Section 3.6.2.2.2 against the criteria in SRP-LR

41 Section 3.6.2.2.2.
42
43 SRP-LR Section 3.6.2.2.2states that the degradation of insulator quality due to presence of any
44 salt deposits and surface contamination could occur in high voltage insulators. The GALL Report

45 recommends further evaluation of a plant-specific aging management program for plants located
46 such that the potential exists for salt deposits or surface contamination (e.g., in the vicinity of salt
47 water bodies or industrial pollution). Loss of material due to mechanical wear caused by wind
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1 blowing on transmission conductors could occur in high voltage insulators. The GALL Report
2 recommends further evaluation of a plant-specific aging management programto ensure that
3 this aging effect is adequately managed. Acceptance criteria are described in Branch Technical
4 Position RLSB-1
5
6 In the PNPS LRA Section 3.6.2.2.2, the applicant states that high voltage insulators supporting
7 conductors that provide recovery of offsite power following SBO include those associated with
8 the switchyard bus located between switchyard breakers 352-2 / 352-3 and startup transformer
9 X4. High voltage insulators associated with this path are subject to aging management review.

10
11 Various airborne materials such as dust, salt and industrial effluents can contaminate insulator
12 surfaces. The buildup of surface contamination in most areas is washed away by rain. The
13 glazed and coated insulator surface aids this contamination removal. A large buildup of
14 contamination enables the conductor voltage to track along the surface more easily and can lead
15 to insulator flashover. PNPS is located near the seacoast where salt spray is considered.
16 However, salt spray buildup is a short-term concern based on local weather conditions
17 (event-driven). Under conducive weather conditions, salt buildup occurs in a matter of hours or
18 days. Therefore, surface contamination is not an applicable aging mechanism for high-voltage
19 insulators at PNPS.
20
21 Mechanical wear is an aging effect for strain and suspension insu ators in that they are subject
22 to movement. Wear has ridf been apparnt durin.7Tutineinspdctions:Peft unmanaged for the
23 period of extended opera ion surtce rust wv$uld noecause a loss of inended function and thus,
24 is not a significant concern. Loss- f materia du 4eOWar ,ll not cau4• a loss of intended
25 function of the insulators. thereforelss of.material is nVt' an aging effect requiring
26 management for insulators.
27
28 There are no aging effects requiring managementfor high-voltage insulators.
29
30 [Identify documents reviewed and basis for acceptability, project team evaluation]
31
32 The project team found that, based on the programs identified above, the applicant has met the
33 criteria of SRP-LR Section 3.6.2.2.2 for further evaluation. The project team found that the
34 applicant has demonstrated that the effects of aging will be adequately managed so that the
35 intended functions will be maintained during the period of extended operation, as required by
36 10 CFR 54.21 (a)(3).
37
38 3.6.2.2.3 Loss of Material Due to Wind Induced Abrasion and Fatigue. Loss of Conductor
39 Strength Due to Corrosion, an Increased Resistance of Connection Due to Oxidation
40 or Loss of Pre-Load
41
42 The project team reviewed PNPS LRA Section 3.6.2.2.3 against the criteria in SRP-LR
43 Section 3.6.2.2.3.
44
45 SRP-LR Section 3.6.2.2.3 states that a loss of material due to wind induced abrasion and
46 fatigue, loss of conductor strength due to corrosion, and increased resistance of connection due
47 to oxidation or loss of pre-load could occur in transmission conductors and connections, and in
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1 switchyard bus and connections. The GALL Report recommends further evaluation of a
2 plant-specific aging management program to ensure that this aging effect is adequately
3 managed. Acceptance criteria are described in Branch Technical Position RLSB-1
4
5 In the PNPS LRA Section 3.6.2.2.3, the applicant states that transmission conductors are
6 uninsulated, stranded electrical cables used outside buildings in high voltage applications. The
7 transmission conductor commodity group includes the associated fastening hardware,but

8 excludes the high-voltage insulators. Major active equipment assemblies include their
9 associated transmission conductor terminations.

10
11 Transmission conductors are subject to aging management review if they are necessary for

12 recoveryof offsite powerfollowing an SBO. However, PNPS does not utilize transmission
13 conductors in the circuits for recovery of offsite power following an SBO. Other transmission
14 conductors are not subject to aging management review since they do not perform a license
15 renewal intended function.
16
17 Switchyard bus is uninsulated, un-enclosed, rigid electrical conductors used in medium and high
18 voltage applications. Switchyard bus includes the hardware used to secure the bus to
19 high-voltage insulators. Switchyard bus establishes electrical connections to disconnect
20 switches, switchyard breakers, and transformersto support recovery of offsite power following
21 SBO.
23 Connection surface oxida ron for aluminum itcyardl bus isnotrapp able since switchyard

24 bus connections requiringAMR ate elded .-onnesfti ri. For ambien''newronmental conditions
25 at PNPS, no aging effect havefeerfidentifd that cýild cause a IoM of intended function for
26 the period of extended operation. Vibration is not applicable since flexible connectors connect
27 switchyard bus. Therefore, there are no aging effects requiring management for aluminum
28 switchyard bus.
29
30 [Identify documents reviewed and basis for acceptability, project team evaluation]
31
32 The project teamfound that, based on the programs identified above, the applicant has met the
33 criteria of SRP-LR Section 3.6.2.2.3 for further evaluation. The project team found that the
34 applicant has demonstrated that the effects of aging will be adequately managed so that the
35 intended functions will be maintained during the period of extended operation, as required by

36 10 CFR 54.21 (a) (3).
37
38 3.6.2.2.4 Quality Assurance for Aging Managementof Nonsafety-RelatedComponents

39
40 PNPS LRASection 3.6.2.2.4 is reviewed by NRR DE staff and will be addressed separately in
41 Section 3 of the SER related to the PNPS LRA.
42
43 In PNPS LRA Section 3.6.2.2.4 the applicant states that a discussion of PNPS quality assurance
44 procedures and administrative controls for the aging management programs are contained in

45 Appendix B Section B.0.3 of the PNPS LRA.
46
47 Conclusion
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1 On the basis of its review, for component groups evaluated in the GALL Report for which the
2 GALL Report recommends further evaluation, the project team determined that the applicant

3 adequately addressed the issues that were further evaluated. The project team found that the

4 applicant has demonstrated that the effects of aging will be adequately managed so that the

5 intended functions will be maintained for the period of extended operation, as required by

6 10 CFR 54.21(a)(3).
7
8 3.6.2.3 AMR Results That are not ConsistentWith the GALL Report or not Addressed In

9 the GALL Report

10
11 Summaryof Informationin the Application
12
13 In PNPS LRA Table 3.6.1, Summary of Aging Management Evaluations for the Electrical

14 Components, the applicant provided information regarding components or materiaVenvironment

15 combination in the GALL Report that it evaluated and identified as not applicable to its plant.
16
17 In PNPS LRATable 3.6.2-1, the applicant provided additional details of the results of the AMRs

18 for material, environment, aging effect requiring management, and AMP combinations that are
19 not consistent with the GALL Report. Specifically, the applicant indicated, via Notes F through J,

20 that neither the identified component nor the materiaVenvironment combination is evaluated in

21 the GALL Report and provided information concerning how the aging effect requiring

22 management will be manAed.
23
24 Project Team Evaluation
25
26 The project team reviewed additional details of the results of theAMRs for material,
27 environment, aging effect requiring management, and AMP combinations that are notconsistent

28 with the GALL Report or are not addressed in the GALL Report.

29
30 Aging Effect/Mechanism in Table 3.6.1 That Are Not Applicable for PNPS
31
32 • k•n •1Qr .1r•e•p

33 fffýble n~~ei e u d UdeAits

34 ~ css it t shpc e at ina e on3. BW n R)J ~ e.u nn
35 ltisc4 : g (,R
36
37 The project team reviewed PN PS LRA Table 3.6.1, which provides a summary of aging

38 management evaluations for the electrical components evaluated in the GALL Report.

39
40 In PNPS LRATable 3.6.1 Item 3.6.1-6 discussion column the applicant states that fatigue due to

41 ohmic heating, thermal cycling, electrical transients, frequent manipulation, vibration, chemical

42 contamination, corrosion, and oxidation of fuse holders (not part of a larger assembly) metallic

43 clamp is not applicable to PNPS because a review of PNPS documents indicates that fuse

44 holders using metallic clamps are either part of an active device or located in circuits that

45 perform no intended function. Therefore, fuse holders with metallic clamps at PNPS are not
46 subject to aging management review at PNPS.
47
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1 [The project team evaluation, if applicable]
2
3 On the basis that there [isare] no [list of applicable components] in the Electrical Components at
4 PNPS, the project team finds that, for this component type, this aging effect is not applicable to
5 PNPS.
6
7 In PNPS LRATable 3.6.1 Item 3.6.1-11 discussion column the applicant states that the
8 degradation of insulation quality due to presence of any salty deposits and surface
9 contamination; loss of material caused by mechanical wear due to wind blowing on transmission

10 conductors for high voltage insulators is not applicable to PNPS because High voltage insulators
11 supporting conductors that provide recovery of offsite power following SBO include those
12 associated with the switchyard bus located between switchyard breakers 352-2 / 352-3 and
13 startup transformerX4. High voltage insulators associated with this path are subject to aging
14 management review.
15
16 Various airborne materials such as dust, salt and industrial effluents can contaminate insulator
17 surfaces. The buildup of surface contamination in most areas is washed away by rain. The
18 glazed and coated insulator surface aids this contamination removal. A large buildup of

19 contamination enables the conductor voltage to track along the surface more easily and can lead
20 to insulator flashover. PNPS is located near the seacoast where salt spray is considered.
21 However, salt spray buildup isa short-term concern based on local weather conditions
22 (event-driven). Under conro iv ee r hdltio salt biI ipp na matter of hours or
23 days. Therefore, surface cntaminatin is r.t an ýlpdlicabe aging mechanism for highvoltage
24 insulators at PNPS.
25
26 Mechanical wear is an aging effect for strain and suspension insulators in that they are subject
27 to movement. Wear has not been apparent during routine inspections. If left unmanaged for the
28 period of extended operation surface rust would not cause a loss of intended function and thus,
29 is not a significant concern. Loss of material due to wear will not cause a loss of intended
30 function of the insulators. Therefore, loss of material is not an aging effect requiring
31 management for insulators.
32
33 There are no aging effects requiring management for high-voltage insulators.
34
35 [The project team evaluation, if applicable]
36
37 On the basis that there [is/are] no [list of applicable components] in the Electrical Components at
38 PNPS, the project team finds that, for this component type, this aging effect is not applicable to
39 PNPS.
40
41 In PNPS LRATable 3.6.1 Item 3.6.1-12discussion column the applicant states that the loss of
42 material due to wind induced abrasion and fatigue; loss of conductor strength due to corrosion;
43 and increased resistance of connection due to oxidation or loss of preload for transmission
44 conductors and connections; switchyard bus and connections is not applicable to PNPS
45 because transmission conductors are subject to aging management review if they are
46 necessary for recovery of offsite power following a Station Black out (SBO). However, PNPS
47 does not use transmission conductors in the circuits for recoveryof offsite power following an

441



[J1ames Da..s - Draft Au.dý...it Report 6- df... Page 445

Pilgrim Nuclear Power Station Audit and Review Report

1 SBO. Other transmission conductors are not subject to aging management review since they do
2 not perform a license renewal intended function.
3
4 The switchyard bus is uninsulated, un-enclosed, rigid electrical conductors used in medium and
5 high voltage applications. The switchyard bus includes the hardware used to secure the bus to
6 high-voltage insulators. The switchyard bus establishes electrical connections to disconnect
7 switches, switchyard breakers, and transformersto support recovery of offsite power following
8 SBO.
9

10 Connection surface oxidation for aluminum switchyard bus is not applicable since switchyard
11 bus connections requiring AMR are welded connections. For ambient environmental conditions
12 at PNPS, no aging effects have been identified that could cause a loss of intended function for
13 the period of extended operation. Vibration is not applicable since flexible connectors connect
14 switchyard bus. Therefore, there are no aging effects requiring management for aluminum
15 switchyard bus.
16
17 [The project team evaluation, if applicable]
18
19 On the basis that there [is/are] no [list of applicable components] in the Electrical Components at
20 PNPS, the project team finds that, for this component type, this aging effect is not applicable to
21 PNPS.
22
23 In PNPSTable3.6.1 Item 6.1- d ssion co unyn theL appl-int sates that the loosening of
24 bolting connections due tothermal cycling, o1mieangelectrcal transients, vibration,
25 chemical contamination, Gorro-si'n, ed oxidation of th'e rrettallic parts 6f cable connections is
26 not applicable to PNPS because cable connectors outside of active devices are taped or
27 sleeved for protection. Operating experience with metallic pins on electrical cable connections
28 at PNPS indicated no aging effects requiring management.
29
30 [The project team evaluation, if applicable]
31
32 On the basis that there [is/are] no [list of applicable components] in the Electrical Components at
33 PNPS, the projectteam finds that, for this component type, this aging effect is not applicable to
34 PNPS.
35

37 L ~lLIe-tes, pPlant
38

40
41 3 -a gan g e ed1 TF-e eQ
42 g7nnpn[tetolo ing wr'ýnteupf~ r be4 0. sd i~e
43
44 Electrical ComponentsAMR Line Items That Have No Aging Effect (PNPS LRA Table 3.6.2.1)
45
46 In LRATables 3.6.2-1, the applicant identified AMR line-items where no aging effects were
47 identified as a result of its aging review process. Specific instances in which the applicant
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1 states that no aging effects were identified occurred for the following components, fabrication
2 materials, and environments.
3
4 Various metal components used for electrical connections that are exposed to indoor

5 and outdoor air environments require no AMR. The aging effect in NUREG-1 801 Vol 2 for
6 this component, material, and environment is not applicable to PNPS.

7
8 On the basis of its review of current industry research and operating experience, the project

9 team found that [environments] on [materials] will not result in aging that will be of concern
10 during the period of extended operation. [provide project team evaluation] Therefore, the project

11 team concluded that there are no applicable aging effects requiring management for [materials]
12 components exposed to [list of environment] environments.

13
14 High-voltage insulator components (for SBO) manufacturedfrom porcelain, galvanized

15 metal and cement and exposed to a outdoor weatherenvironment require no AMR

16 because the aging effect in NUREG-1801 for this component, material, and environment
17 is not applicable to PNPS.
18
19 On the basis of its review of current industry research and operating experience, the project
20 team found that [environments] on [materials] will not result in aging that will be of concern
21 during the period of extended oeratiori. [provide project teamgevaluation] Therefore, the project

22 team concluded that therearu no ap;jitb5aging(?fect- ir igement for [materials]
23 components exposed to [ at of ervirc enl •enviromenti.-. .

24 j~I i
25 • Switchyard bus (forSBOtco ections fabricafd fom alumin and/oropper exposed

26 to an outdoor weather environment does not require and AM R because the aging effect in

27 NUREG-1 801 forthis component, material, and environment is not applicable to PNPS.

28
29 On the basis of its review of current industry research and operating experience, the project
30 team found that [environments] on [materials] will not result in aging that will be of concern

31 during the period of extended operation. [provide project team evaluation] Therefore, the project
32 team concluded that there are no applicable aging effects requiring management for [materials]

33 components exposed to [list of environment] environments.
34
35 On the basis of its audit and review of the applicant's program, the project team found that the

36 applicant has demonstrated that the effects of aging will be adequately managed so that the
37 intended functions will be maintained during the period of extended operation, as required by

38 10 CFR 54.21 (a)(3).
39
40 3.6.2.3.1 Electrical Components- Summary of Aging Management Evaluation - PNPS LRA
41 Table -2-
42
43 The project team reviewed the PNPS LRATable 3.6.2-1,which summarizes the results of AMR

44 evaluations for the Electrical Component groups.
45
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1 In LRA Table 3.6.2-1, the applicant proposed to manage [list aging effect] of [list materials]
2 materials for components types of [list component names] exposed to [list environments]
3 environment using PNPN AMP B [NUMBER" [Nameof PNPSAMP]."
4
5 The project team reviewed [Applicant AMP Name] program and its evaluation is documented in
6 Section [3.0.3.A.A] of this audit and review report. [Briefly provide summary of the programand
7 the project team evaluation]. On the basis of its review of the applicant's plant-specific and
8 industry operating experience, the project team found the aging effect of [list aging effect] of [List
9 Material] material exposed to [List Environment] environment are effectively managed using

10 [Applicant AMP Name] program. On this basis, the project team found that management of [list
11 aging effect] in [table title] is acceptable.
12
13 Conclusion
14
15 On the basis of its review, the project team found that the applicant appropriately evaluated AMR
16 results invoMng material, environment, aging effects requiring management, and AMP
17 combinations that are not addressed in the GALL Report. The project team found that the
18 applicant has demonstrated that the effects of aging will be adequately managed so that the
19 intended functions will be maintained consistent with the CLB for the period of extended
20 operation, as required by 10 CFR 54.21 (a)(3).
21 .•.
22 3.6.3 Conclusion
23
24 On the basis of its review, he pr ject team no ue that the applicant has demonstrated that
25 the aging effects associated with the electrical Ompo~enfs will be adequately managed so that
26 the intended functions will be maintained consistent with the CLB for the period of extended
27 operation, as required by 10 CFR 54.21 (a)(3).
28
29 The project team also reviewed the applicable UFSARsupplement programsummaries and
30 concludes that they adequately describe the AMPs credited for managing aging of electrical
31 components, as required by 10 CFR 54.21 (d).
32
33
34
35
36
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1 Attachment 4
2
3 Dispositionof Requestsfor Additionallnformation,LRA Supplements,
4 and Follow up or Confirmatoryltems
5
6 Requests for AdditionalInformation
7

98 o~od- fsr_-t~ecni.-ýp-"Z,-wj.3ŽIi

10

11

12

13

14

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

37
38

39

40

41

RA o, Description Disposition _____

LRA Supplements

By letter dated [MONTHDATE, YEAR) (MLXXXXXXXXX)the applicantsubmitted an LRA
supplement in response t6o nsit e audits of'le agit' marigement pirgrams and aging

management reviews. T[ils LRAIupAlemeb proide~s disposition forTall docketed audit findings
and addresses future commitmeirrs, as stared in'c mMbt 6 of this audit and review report.

[Use the following paragraph if appropriate to identify additional supplements.]

[By letter dated [MONTH DATE, YEAR] [(MLXX)0OOOON], the applicant submitted an additional
LRA supplement in response to onsite audits of the aging management programs and aging
management reviews. This LRA supplement provides additional disposition for docketed audit
findings and addresses future commitments, as stated in Attachment 6 of this audit and review
report. Any followup items that could not be closed out at the time this audit and review was
conducted are identified below.]

FollowupItems

fo Wing~graI~q!*Lbe [A i~5~rtPI( I-X w~~~t
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1
2
3
4
5
6
7

8
9

10

11

12

13

14

Conf•matory Items

Ire, ~~f f ledY f~ifriift set&ion foe~pej2 3-- --

FoliowU DescrIipion~ Clse oA
ItemNo. 4 1ti -[K (RAt f~de$ )

FT
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11
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14
15
16
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18

19
20

21
22

23

24
25

26
27

28

29

30
31
32

33

34
35
36
37

38

39

40
41
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Attachment 5

List of Documents Reviewed

The following is a list of applicant documents reviewed by the project team, including documents
prepared by others for the applicant. Inclusion of a document on this list does not imply that the
project team reviewed the entire document, but, rather that selected sections or portions of the
documents were reviewed as part of the overall effort documented in this audit and review
report. In addition, inclusion of a document in this list does not imply NRC acceptance of the
document.

"UAgi~ng Mvan'ýgeet PsogrrV GALL ReoitAging A~~

2 ¾> ».fManageiient Program Otfer Doýcuments Re~e

Boraflex Monitoring Program B.1.1

Buried Piping and Tanks Inspection B.1.2

Program

BWR CRD Return Line Nozzle Program B.1.3

BWR Feedwater Nozzle Program B.1.4

BWR Penetrations Program B.1.5

BWR Stress Corrosion Cracking 0.1.6
Program

BWR Vessel 10 Attachment welds B .1.7
Program

BWR Vessel Internals Program B.1.8

Containme ntLeak Rate Program B.1.9

Diesel Fuel Monitoring Program B.1.10

Environ mental Qualification (EQ) of B.1.11
Electric Components Program

Fatigue Monitoring Program B.1.12

Fire Protection -Fire Protection Program B.1.13.1

Fire Protection -Fire Water System B.1.13.2
Program

Flow-Accelerated Corrosion Program B.1.14

Heat Exchanger Monitoring Program B.1.15

Inservic e Inspection - Containment B.1.1 6.1
Inservice Inspection (CII) Program

Inserv ice Inspection -Inservice B.1.16.2
Ins pection (ISI) Program

Instrument Air Quality Program B.1.17

Metal-En dosed Bus Inspection Program B.1.18

Non-EQ Inaccessible Medium-Voltage B.1.19
Cable Program

448



1 James Davis - Draft Audit Report 6-30-06.1df .............Paafe 452
[I -, - ... ,-.-.,..~.,.., ~ ~ -~--,---.----.-.,--.'.--.,... I

1
2

3
4

5

6

7
8

9

10

11

12

13
14

15
16

17
18

19

20
21
22

23
24

25
26

27
28
29
30
31
32

33
34

35
36

37

38

Pilgrim Nuclear Power Station Audit and Review Report

A.tlicant' s Aging aI me~,nnt ro ...r.rn GAL Rejc pr Aging CRA-••P B.... ii . ... nt and
- - - Manaement Progdnm Pthr Docmn~ lts eviwe

Non-E Q Instrumentatio n Circuits Test B.1.20
Review Program

Non-EQ Insulated Cables and B.1.21
Connections Program

Oil Analysis Program B.1.22

One-Time Inspecton Program B.1.23

Periodic Surveillance and Preventive B.1.24
Maintenance Program
Reactor Head Closure Studs Program B.1.25

Reactor Vessel Surveillance Program B.1.26

Selectiv e Leaching Program B.1.27

Service Water Integrity Program B.1.28

Structures Monitoring - Masonry Wall B.1.29.1
Program
Structures Monitoring -Structures B.1.29.2
Monitoring Program . -
Structures Monitoring - t 1 293

Structu res Monitoring Program . ..

System Walkdown Program .1 -30

Thermal Aging and Neutron Irradiation 8.1.31
Emnbrittlement ofCast Austenitic .
Stainless Steel (CASS) Program

Water Chemistry Control - Auxiliary B.1.32.1
Systems Program
Water Chemistry Control - BWR B.1.32.2

Program

Water Chemistry Control - Closed B.1.32.3
Coolin g Water Program
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kia~nt' s AMlR Setons id ysterrsto MAPS tRA-ANI BsisDocumnst aid Othert3 Douet

3.4 Steam and Power Conversion Systems

3.5 Structures and Component Support
System

3.6 Electrical Components

Attachment6
List of Commitments

[This attachment should list and summarize ALL .commitments made by the applicant in the
LRA that were reviewed by the project team, including any new commitments that the applicant
made in response to the project team's audit and review. This list should include the
identification of the commitment via a commitment number, as referenced in the body of the
audit and review report. This information can be subsequently excerpted for the safety
evaluation report (SER).

For commitments that were made in the- LP, the ipplicant's commfmt numbering system in
the LRAshould be used. •II theplint '(,sed is, rUmtments in ý, sponse to the project
team's audit and review, owdes a slhort ( escnptIo t8 original cphimitment and the revised11 0 . 11 (- .g .y te iýh e sdcommitments. Again. theapphcnt's commrmeh numbe~1g system should be used.

For commitments that the applicant made in response to the project team's audit and review
and the applicant did not provide a numeric designation, the following formatshould be used:
Audit and Review Report Section - X, where X indicates the commitment for that section, for
example 3.1 .2.3.2-1 for the first commitment in that seciton.]

cmIan~mimnt No. ' Rpoi lu

1 4
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Document Review Comment Form

Audit and Review Report for Plant Aging Management Reviews i.d Programs
for Pilgrim Nuclear Power Station

Document Title:

Area of Review: Aging Management Audit Report Section 1. "Introduction and General Information" to Section
3.0.3.3.6.3 "Conclusion."

Reviewer Guidelines:
1. Review for specific area of responsibility and/or expertise.
2. Direct comments to the actions within the scope of the document.
3. Record comment on this form. List page number and line number from document to identify location of proposed change. If

comment is extensive or you have marked-up the document, make a notation on this form (e.g., "See comments on markup
copy of document.") and return both this form and the marked-up document to the comment coordinator.

4. If information is technically correct, do not change because of personal style preference. You may, however, indicate clearer
or more concise wording.

5. If you consider the comment critical and require that you review the revised document before it is approved, put a "Y" in the
"Critical Comment" box.

Comment Page Line Comment Critical Comment Resolution
No. NNo. No. I Comment? I

i i + i 4

+ 4 -4- + 4

4 + t 4

+ 4 + 4 F

+ 4 -4- F

+ t 1- F
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