
UNITED STATES 

NUCLEAR REGULATORY COMMISSION 


WASHINGTON, D.C. 20555·0001 

May 28,2013 

Ms. Jean Smith 
Electric Power Research Institute 
3420 Hillview Avenue 
Palo Alto, CA 94304-1338 

SUBJECT: 	 LICENSE RENEWAL INTERIM STAFF GUIDANCE 
LR-ISG-2011-04: UPDATED AGING MANAGEMENT CRITERIA FOR 
REACTOR VESSEL INTERNAL COMPONENTS FOR PRESSURIZED WATER 
REACTORS 

Dear Ms. Smith: 

The purpose of this letter is to inform you of the U.S. Nuclear Regulatory Commission's (NRC or 
the staff) issuance of the final license renewal interim staff guidance (LR-ISG), LR-ISG-2011-04, 
"Updated Aging Management Criteria For Reactor Vessel Internal Components For Pressurized 
Water Reactors." This final LR-ISG revises the recommendations in N UREG-1801, Revision 2, 
"Generic Aging Lessons Learned Report" and the NRC staff's acceptance criteria and review 
procedures in NUREG-1800, Revision 2, "Standard Review Plan for Review of License Renewal 
Applications for Nuclear Power Plants," to ensure consistency with Electric Power Research 
Institute Report Technical Report No. 1022863, "Materials ReliabilityProgram (MRP): 
Pressurized Water Reactor Internals Inspection and Evaluation Guidelines." This final LR-ISG 
also provides a framework to ensure that pressurized water reactor (PWR) license renewal 
applicants will adequately address age-related degradation and aging management of reactor 
vessel internal components during the term of the renewed license. The final LR-ISG is 
approved for staff and stakeholder use and will be incorporated into the next license renewal 
guidance document revisions. 

On March 20, 2012, the NRC issued draft LR-ISG-2011-04 for public comment and on April 19, 
2012, the NRC issued a correction to the original notice. The Electric Power Research 1nstitute 
and the Pressurized Water Reactor Owners Group Materials Subcommittee provided comments 
by letter dated May 21,2012. The Nuclear Energy Institute also provided comments by letter 
dated May 21,2012. All cOlnments have been considered and, where appropriate, changes 
have been made to the LR-ISG. Appendix C to the final LR-ISG contains the staff's responses 
to the comments. 

Enclosed is a copy of the final LR-ISG-2011-04 and the Federal Register notice announcing its 
issuance. If you have any questions, please contact Mr. On Yee of my staff by telephone at 
301-415-1905 or bye-mail at On.Yee@nrc.gov. 

NRC000214 
Submitted: August 10, 2015
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To inform other stakeholders of the issuance of the final LR-ISG-2011-04, courtesy copies of 
this letter are being sent to subscribers of an NRC electronic mailing list on general license 
renewal topics. 

Sincerely, 

. t.: inski, Director 
Division of License Renewal 
Office of Nuclear Reactor Regulation 

Enclosures: 
As stated 

cc w/encls: Reactor License Renewal 
Stakeholder Group Listserv 



UNITED STATES 

NUCLEAR REGULATORY COMMISSION 


WASHINGTON, D.C. 20555-0001 

May 28,2013 

Mr. Jason Remer 
Nuclear Energy Institute 
1201 F Street, NW, Suite 1100 
Washington, DC 20004 

SUB..IECT: 	 LICENSE RENEWAL INTERIM STAFF GUIDANCE 
LR-ISG-2011-04: UPDATED AGING MANAGEMENT CRITERIA FOR 
REACTOR VESSEL INTERNAL COMPONENTS FOR PRESSURIZED WATER 
REACTORS 

Dear Mr. Remer: 

The purpose of this letter is to inform you of the U.S. Nuclear Regulatory Commission's (NRC or 
the staff) issuance of the final license renewal interim staff guidance (LR-ISG), LR-ISG-2011-04, 
"Updated Aging Management Criteria For Reactor Vessel Internal Components For Pressurized 
Water Reactors." This final LR-ISG revises the recommendations in NUREG-1801, Revision 2, 
"Generic Aging Lessons Learned Report" and the NRC staff's acceptance criteria and review 
procedures in NUREG-1800, Revision 2, "Standard Review Plan for Review of License Renewal 
Applications for Nuclear Power Plants," to ensure consistency with Electric Power Research 
Institute Report Technical Report No. 1022863, "Materials Reliability Program (MRP): 
Pressurized Water Reactor Internals Inspection and Evaluation Guidelines." This final LR-ISG 
also provides a framework to ensure that pressurized water reactor (PWR) license renewal 
applicants will adequately address age-related degradation and aging management of reactor 
vessel internal components during the term of the renewed license. The final LR-ISG is 
approved for staff and stakeholder use and will be incorporated into the next license renewal 
guidance document revisions. 

On March 20, 2012, the NRC issued draft LR-ISG-2011-04 for public comment and on April 19, 
2012, the NRC issued a correction to the original notice. The Electric Power Research Institute 
and the Pressurized Water Reactor Owners Group Materials Subcommittee provided comments 
by letter dated May 21, 2012. The Nuclear Energy Institute also provided comments by letter 
dated May 21, 2012. All comments have been considered and, where appropriate, changes 
have been made to the LR-ISG. Appendix C to the final LR-ISG contains the staff's responses 
to the comments. 

Enclosed is a copy of the final LR-ISG-2011-04 and the Federal Register notice announcing its 
issuance. If you have any questions, please contact Mr. On Vee of my staff by telephone at 
301-415-1905 or bye-mail at On.Yee@nrc.gov. 

mailto:On.Yee@nrc.gov
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To inform other stakeholders of the issuance of the final LR-ISG-2011-04, courtesy copies of 
this letter are being sent to subscribers of an NRC electronic mailing list on general license 
renewal topics. 

Sincerely, 

. IJ ki, Director 
Divi 'on of License Renewal 
Office of Nuclear Reactor Regulation 

Enclosures: 
As stated 

cc w/encls: Reactor License Renewal 
Stakeholder Group Listserv 
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[N RC-2012-0070] 

Final Interim Staff Guidance LR-ISG-2011-04 

Updated Aging Management Criteria for Reactor Vessel Internal Components for 


Pressurized Water Reactors 


AGENCY: Nuclear Regulatory Commission. 

ACTION: Interim staff guidance; issuance. 

SUMMARY: The U.S. Nuclear Regulatory Commission (NRC) is issuing the final License 

Renewal Interim Staff Guidance (LR-ISG), LR-ISG-2011-04, "Updated Aging Management 

Criteria for Reactor Vessel Internal Components for Pressurized Water Reactors." This final 

LR-ISG revises the guidance in NUREG-1800, Revision 2, "Standard Review Plan for Review of 

License Renewal Applications for Nuclear Power Plants" (SRP-LR) and NUREG-1801, 

Revision 2, "Generic Aging Lessons Learned Report" (GALL Report), for the aging management 

of Pressurized Water Reactors (PWR) reactor vessel internals components exposed to reactor 

coolant environments. 

ADDRESSES: Please refer to Docket ID NRC-2012-0070 when contacting the NRC about the 

availability of information regarding this document. You may access information related to this 

document; which the NRC possesses and is publicly available, using any of the following 

methods: 

• Federal Rulemaking Web site: Go to http://www.regulations.gov and search for 

Docket ID NRC-2012-0070. Address questions about NRC dockets to Carol Gallagher; 

telephone: 301-492-3668; e-mail: CaroI.Galiagher@nrc.gov. For technical questions. contact 

the individual(s) listed in the FOR FURTHER INFORMATION CONTACT section of this 

document. 

mailto:CaroI.Galiagher@nrc.gov
http:http://www.regulations.gov
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http://www.nrc.govlreading-rm/adams.html. To begin the search, select 

"ADAMS Public Documents" and then select "Begin Web-based ADAMS Search." For problems 

with ADAMS, please~ contact the NRC's Public Document Room (PDR) reference staff at 1-800­

397-4209,301-415-4737, or bye-mail to pdr.resource@nrc.gov. The LR-ISG-2011-04 is 

available under ADAMS Accession No. ML 12270A436. 

• NRC's PDR: You may examine and purchase copies of public documents at the 

NRC's PDR, Room 01..;F21, One White FlintNorth, 11555 Rockville Pike, Rockville, Maryland 

20852. 

• NRC's License Renewal Interim Staff Guidance Web Site: LR-ISG documents are 

available online, for a limited time, at http://www.nrc.gov/reading-rmldoc-col/ectionslisgl/icense­

renewal. html. 

FOR FURTHER INFORMATION CONTACT: Mr. On Yee, Division of License Renewal, Office 

of Nuclear Reactor Regulation, U.S. Nuclear Regulatory Commission, Washington, DC 20555­

0001; telephone: 301-415-1905; e-mail: On. Yee@nrc.gov. 

SUPPLEMENTARY INFORMATION: 

Background Information 

The NRC issues LR-)SGs to communicate insights and lessons learned and to address 

emergent issues not covered in license renewal guidance documents, such as the GALL Report 

and SRP-LR. In this way, the NRC staff and stakeholders may use the guidance in an LR-ISG 

document before it is incorporated into a formal license renewal guidance document revision. 

The NRC staff issues LR-ISGs in accordance with the LR-ISG Process, Revision 2 

mailto:Yee@nrc.gov
http://www.nrc.gov/reading-rmldoc-col/ectionslisgl/icense
mailto:pdr.resource@nrc.gov
http://www.nrc.govlreading-rm/adams.html
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(ADAMS Accession No. ML 100920158), for which a notice of availability was published in the 

Federal Register on June 22,2010 (75 FR 35510). 

The NRC staff developed LR-ISG-2011-04 to update its guidance in SRP-LR and GALL 

Report based on the conclusions of the NRC's revised safety evaluation on Electric Power 

Research Institute (EPRI) Technical Report No. 1022863, Materials Reliability Program: 

Pressurized Water Reactor Internals Inspection and Evaluation Guidelines (MRP-227-A), dated 

December 2011 (ADAMS Accession No. ML 12017 A 193 [Transmittal letter from the EPRI-MRP] 

and ADAMS Accession Nos. ML 12017 A 194, ML 12017 A 196, ML 12017 A 197, ML 12017 A 191, 

ML 12017 A 192, ML 12017 A 195 and ML 12017 A 199 [Final Report]). The NRC's revised safety 

.evaluation of EPRI Technical Report No. 1022863 may be accessed under ADAMS Accession 

No. ML 11308A770. LR-ISG-2011-04 revises the recommendations in the GALL Report and the 

NRC staff's acceptance criteria and review procedures in the SRP-LR to ensure consistency 

with MRP-227 -A and provides a framework to ensure that PWR license renewal applicants will 

adequately address age-related degradation and aging management of reactor vessel internal 

components during the term of the renewed license. 

On March 20,2012, at Volume 77, page 16270, of the Federal Register (77 FR 16270), 

the NRC requested public comments on draft LR-ISG-2011-04. Subsequently, as noticed on 

April 19, 2012, at Volume 77, page 23513, of the Federal Register (77 FR 23513), the NRC 

issued an editorial correction to the original notice to specifically identify the ADAMS Accession 

No. for additional documents associated with draft LR-ISG-2011-04. 

The NRC received comments from the Nuclear Energy Institute by letter dated 

May 21,2012 (ADAMS Accession No. ML 12144A147), and from the Electric Power Research 

Institute and the Pressurized Water Reactor Owners Group Materials Subcommittee by letter 

dated May, 21,2012 (ADAMS Accession No. ML 12146A267). No other comments were 
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submitted. The NRC considered these comments in developing the final LR-ISG. Detailed 

responses to the comments can be found in Appendix C of the final LR-ISG. 

The final LR-ISG-2011-04 is approved for NRC staff and stakeholder use and will be 

incorporated into NRC's next license renewal guidance document revision. 

Backfitting and Issue Finality 

Issuance of this final LR-ISG does not constitute backfitting as defined in 10 CFR 50.109 

(the 8ackfit Rule) and is not otherwise inconsistent with the issue finality provisions in Part 52, 

"Licenses, Certifications, and Approvals for Nuclear Power Plants" of 10 CFR. The basis for 

this determination is set forth in the "8ackfitting and Issue Finality" section of the final LR-ISG. 

Dated at Rockville, Maryland, this Tuesd y, May, 28, 2013. 

AR REGULATORY COMMISSION. 



FINAL LICENSE RENEWAL INTERIM STAFF GUIDANCE 

LR-ISG-2011-04 

UPDATED AGING MANAGEMENT CRITERIA FOR 

REACTOR VESSEL INTERNAL COMPONENTS FOR PRESSURIZED 


WATER REACTORS 


INTRODUCTION 

This license renewal interim staff guidance (LR-ISG) updates the U.S. Nuclear Regulatory 
Commission (NRC's) guidance in NUREG-1800, Revision 2, "Standard Review Plan for Review 
of License Renewal Applications for Nuclear Power Plants," (SRP-LR) and NUREG-1801, 
Revision 2, "Generic Aging Lessons Learned Report" (GALL Report). This LR-ISG is primarily 
based on the issuance of Revision 1 to the Final Safety Evaluation (SE) of Electric Power . 
Research Institute (EPRI) Report, Materials Reliability Program (MRP) Report 1016596 
(MRP-227), Revision 0, "Pressurized Water Reactor (PWR) Internals Inspection and Evaluation 
Guidelines," by letter dated December 16, 2011 (SE, Revision 1, on MRP-227) (ADAMS 
Accession No. ML 11308A770). After the issuance of the staffs SE, Revision 1, on MRP-227, 
EPRI Technical Report No. 1022863 (MRP-227-A) was published in January 2012. MRP-227-A 
is the NRC-endorsed version of MRP-227, which incorporates the NRC staffs SE, Revision 1 , on 
MRP-227. Specifically, this LR-ISG revises the recommendations in the GALL Report and the 
NRC staffs acceptance criteria and review procedures in the SRP-LR to ensure consistency with·,"· " 
MRP-227 -A. This LR-ISG also provides a framework to ensure that PWR license renewal 
applicants will adequately address age-related degradation and aging management of reactor 
vessel internal (RVI) components during the term of the renewed license. 

DISCUSSION 

Current Regulatory Framework 

Pursuant to Part 54, "Requirements for Renewal of Operating Licenses for Nuclear Power 
Plants," Section 21 (a)(3), of Title 10 of the Code of Federal Regulations (10 CFR 54.21 (a)(3», a 
license renewal applicant is required to perform an integrated plant assessment (lPA) that 
demonstrates that the effects of aging on structures and components subject to an aging 
management review (AMR) are adequately managed so that the intended function(s) will be 
maintained consistent with the current licensing basis (CLB) for the period of extended operation. 
The NRC's guidance in SRP-LR Section 3.0.1 defines the AMR as the identification of the 
structure and component materials, environments, aging effects, and aging management 
programs (AMPs) credited for managing the aging effects. In turn, SRP-LR Section A.1.2.3 
defines an acceptable AMP as consisting of 10 elements. In addition, 10 CFR 54.21(d) requires 
the license renewal application (LRA) to contain a final safety analysis report (FSAR) supplement 
that includes a summary description of the programs and activities for managing the effects of 
aging and the evaluation of time-limited aging analyses (TLAAs) for the period of extended 
operation. 
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GALL Report AMP XI.M16A, "PWR Vessel Internals," provides recommendations for an AMP to 
manage the effects of aging for PWR RVI components. In addition, the GALL Report provides 
component-specific AMR items for PWR RVI components in the following tables: 

• Table IV.B2 for Westinghouse-designed RVI components 
• Table IV.B3 for CE-designed RVI components 
• Table IV.B4 for B&W-designed RVI components 

SRP-LR Table 3.1-1 provides the specific commodity group-based AMR items for PWR RVI 
components. SRP-LR Sections 3.1.2.2.1, 3.1.2.2.3, 3.1.2.2.9, 3.1.2.2.10, 3.1.2.2.12, 3.1.2.2.13, 
and 3.1.2.2.14 provide the aging management review results for which further evaluation is 
recommended by the GALL Report for PWR RVI components. Finally, SRP-LR Table 3.0-1 
provides an example of the type of information to be included in the FSAR Supplement for an 
AMP for PWR RVI components. 

Basis for Issuing Interim Guidance 

On January 12, 2009, EPRI submitted Technical Report No. 1016596, "Materials Reliability 
Program: Pressurized Water Reactor Internals Inspection and Evaluation Guidelines (MRP-227, 
Revision 0)," for NRC staff review and approval. On June 22, 2011, the NRC staff issued its SE 
on MRP-227, Revision 0, which contained specific topical report condition items (TRCls) on the 
use of MRP-227 and ApplicanULicensee Action Items (AlLAls) that must be addressed by those 
applicants or licensees utilizing this topical report. The staff issued a revision of its SE on the 
report methodology (i.e., SE, Revision 1, on MRP-227) by letter dated December 16, 2011. 
MRP-227-A, the NRC-endorsed version of MRP-227, was later published in January 2012 and 
provides guidance for a PWR licensee or license renewal applicant to use in the development 
and implementation of an AMP for RVI components. MRP-227-A also incorporates AlLAls that 
are to be addressed if this report is referenced to satisfy the requirements of 10 CFR 54.21 (a)(3) 
for demonstrating that the effects of aging on the RVI components, within the scope of MRP-227, 
will be adequately managed. The staff recommends that a PWR license renewal applicant 
provide its responses to these AlLAls in Appendix C of the LRA. The use of MRP-227-A by a 
PWR license renewal applicant is not a substitute for performing a plant-specific IPA to identify 
those structures and components subject to an aging management review, in accordance with 
10 CFR 54.21(a)(1). 

Regulatory Issue Summary (RIS) 2011-07, "License Renewal Submittal Information For 
Pressurized Water Reactor Internals Aging Management," dated July 21,2011, was issued, in 
part, to facilitate a predictable and consistent method for reviewing the aging management of RVI 
components for commercial PWR LRAs. An "inspection plan" is one aspect of the AlLAls of the 
staff's SE, Revision 1, for MRP-227. This "inspection plan" provides information about the RVI 
components to be inspected and a description of .how they will be managed for age-related 
degradation. Details of an "inspection plan" for those PWR plant licensees that have not 
submitted but plan to submit an LRA in the future will be incorporated into the LRA as part of the 
1 O-element aging management program and aging management review line items. Thus, 
consistent with RIS 20J 1-07, these future license renewal applicants need not submit a separate 
document that contains an "inspection plan" in response to the AlLAls of the staff's SE, 
Revision 1, for MRP-227. 

Prior to the completion of its review and issuance of the SE on MRP-227. the staff issued 
SRP-LR, Revision 2, and GALL Report, Revision 2, in December 2010. Since SRP-LR, 
Revision 2, and GALL Report, Revision 2, were based on MRP-227. Revision 0, the relevant 
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portions of the SRP-LR, Revision 2,and GALL Report. Revision 2. are now being updated with 
this LR-ISG to reconcile any differences with MRP-227-A. ' 

ACTION 

This LR-ISG updates the GALL Report. Revision 2. and SRP-LR, Revision 2. to ensure 
consistency with MRP-227 -A for the aging management of age-related degradation for PWR RVI 
components during the term of a renewed operating license. Appendix A, "Revisions to the 
GALL Report and SRP-LR," to this LR-ISG shows these changes. The majority of these 
changes result in the incorporation of MRP-227-A within the SRP-LR, Revision 2. and the GALL 
Report, Revision 2. To. better show these changes, a mark-up is shown in Appendix B, "Mark-Up 
of Changes to the GALL Report and SRP-LR," to this LR-ISG. 

On March 20,2012, at Volume 77, page 16270, of the Federal Register (77 FR 16270), the 
NRC requested public comments on draft LR-ISG-2011-04. Subsequently, as noticed on 
April 19, 2012. at Volume 77, page 23513, of the Federal Register (77 FR 23513), the NRC 
issued an editorial correction to the original notice to specifically identify the ADAMS 
Accession Nos. for additional documents associated with draft LR-ISG-2011-04. 

The staff received comments on draft LR-ISG-2011-04 by letters from EPRI and the Pressurized 
Water Reactor Owners Group Materials Subcommittee (ADAMS Accession No. ML12146A267) 
and from the Nuclear Energy Institute (ADAMS Accession No. ML12144A147). The staff 
considered all comments, and its evaluation of these comments is contained in Appendix C, 
"Staff Response to Public Comments on Draft License Renewal Interim Staff Guidance 2011-04," 
of this LR-ISG. The guidance described in this final LR-ISG supersedes the affected sections of 
the SRP-LR, Revision 2, and the GALL Report, Revision 2, and is approved for use by the NRC 
staff and stakeholders. 

NEWLY IDENTIFIED SYSTEMS, STRUCTURES; AND COMPONENTS 
UNDER 10 CFR 54;37(b) 

Any structures and components identified in this LR-ISG as requiring aging management, which 
were not previously identified in earlier versions of the SRP-LR, Revision 2, or GALL Report, 
Revision 2, are considered by the staff to be newly-identified structures and components under 
10 CFR 54.37(b). 

BACKFITTING AND ISSUE FINALITY 

This LR-ISG contains guidance on one acceptable approach for managing the associated aging 
effects during the PEO for components within the scope of license renewal. The staffs 
discussion on compliance with the requirements of the Backfit Rule, 10 CFR 50.109 is presented 
below. 

Compliance with the Backfit Rule and Issue Finalitv 

Issuance of this LR-ISG does not constitute backfitting as defined in 10 CFR 50.1 09(a)(1), and 
the NRC staff did not prepare a backfit analysis for issuing this LR-ISG. There are several 
rationales for this conclusion, depending on the status of the nuclear power plant licensee. 

Licensees currently in the license renewal process- The backfitting provisions in 10 CFR 50.109 
do not protect an applicant. as backfitting policy considerations are not applicable to an 
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applicant. Therefore, issuance of this LR-ISG does not constitute backfitting as defined in 
10 CFR 50.109{a){1). There currently are no combined licenses (i.e., 10 CFR Part 52) license 
renewal applicants; therefore, the changes and new positions presented in the LR-ISG may be 
made without consideration of the issue finality provisions in 10 CFR Part 52, "Licenses, 
Certifications, and Approvals for Nuclear Power Plants." 

Licensees who already hold a renewed license - This guidance is nonbinding and the LR-ISG 
would not require current holders of renewed licenses to take any action (i.e., programmatic or 
plant hardware changes for managing the associated aging effects for components within the 
scope of this LR-ISG). Current holders of renewed licenses should treat this guidance as 
operating experience and take actions as appropriate to ensure that applicable aging 
management programs are, and will remain, effective. If, in the future, the NRC decides to take 
additional action and impose requirements for managing the associated aging effects for 
components within the scope of this LR-ISG, then the NRC would follow the requirements of the 
Backfit Rule. 

Current operating license or combined license holders who have not yet applied for renewed 
licenses - The backfitting provisions in 10 CFR 50.109 do not protect any future applicant, as 
backfitting policy considerations are not applicable to a future applicant. Therefore, issuance of 
this LR-ISG does not constitute backfitting as defined in 10 CFR 50.1 09{a){1). The issue finality 
provisions of 10 CFR Part 52 do not extend to the aging management matters covered by 
10 CFR Part 54, as evidenced by the requirement in 10 CFR 52.107, "Application for Renewal," 
stating that applications for renewal of a combined license must be in accordance with 
10 CFR Part 54. . 

APPENDICES 

Appendix A provides the staff's revisions to the SRP-LR, Revision 2, and the GALL Report, 
Revision 2, for managing aging in PWR RVI components and includes the following sections: 

• Section 1 - Revised version of the GALL Report 
• Section 2 - Revised .version of the SRP-LR 

Appendix B provides a mark-up of the SRP-LR, Revision 2, and GALL Report, Revision 2, to 
better show the changes made as a result of LR-ISG-2011-04 and includes the following 
sections: 

• Section 1 - Mark-up of changes to the GALL Report 
• Section 2 - Mark-up of changes to the SRP-LR 

Appendix C provides the staff's bases for resolving comments that were received on the draft 
LR-ISG-2011-04. 
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Appendix A 

REVISIONS TO THE GALL REPORT AND SRP-LR 
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Appendix A, Section 1 - Revised version of the GALL Report 

(1) Revised version of GALL Report AMP XI.M16A 

XI.M16A PWR VESSEL INTERNALS 

Program Description 

This program relies on implementation of the Electric Power Research Institute (EPRI) Technical 
Report No. 1022863, "Materials Reliability Program: Pressurized Water Reactor (PWR) Internals 
Inspection and Evaluation Guidelines," (MRP-227-A) and EPRI Technical Report No. 1016609, 
"Materials Reliability Program: Inspection Standard for PWR Internals," (MRP-228) to manage 
the aging effects on the pressurized water reactor (PWR) reactor vessel internal (RVI) 
components. The recommended activities in MRP-227 -A and additional plant-specific activities 
not defined in MRP-227 -A are implemented in accordance with Nuclear Energy Institute (NEI) 
03-08, "Guideline for the Management of Materials Issues." The staff approved the augmented 
inspection and evaluation (I&E) criteria for PWR RVI components in NRC Safety Evaluation 
(SE), Revision 1, on MRP-227 by letter dated December 16, 2011. 

This program is used to manage the effects of age-related degradation mechanisms that are 
applicable in general to the PWR RVI components at the facility. These aging effects include: 
(a) cracking, including stress corrosion cracking (SCC), primary water stress corrosion cracking 
(PWSCC), irradiation-assisted stress corrosion cracking (IASCC), and cracking due to 
fatigue/cyclic loading; (b) loss of material induced by wear; (c) loss of fracture toughness due to 
either thermal aging or neutron irradiation embrittlement; (d) changes in dimensions due to void 
swelling or distortion; and (e) loss of preload due to thermal and irradiation-enhanced stress 
relaxation or creep. 

The program applies the guidance in MRP-227 -A for inspecting, evaluating, and, if applicable, 
dispositioning non-conforming RVI components at the facility. These examinations provide 
reasonable assurance that the effects of age-related degradation mechanisms will be managed 
during the period of extended operation. The program includes expanding periodic 
examinations and other inspections, if the extent of the degradation identified exceeds the 
expected levels. 

MRP-227-A guidance for selecting RVI components for inclusion in the inspection sample is 
based on a four-step ranking process. Through this process, the RVls for all three PWR 
designs were assigned to one of the following four groups: "Primary," "Expansion," "Existing 
Programs," and "No Additional Measures." Definitions of each group are provided in "Generic 
Aging Lessons Learned Report" (GALL Report), Revision 2, Chapter IX.B. 

The result of this four-step sample selection process is a set of "Primary" internals component 
locations for each of the three plant designs that are inspected because they are expected to 
show the leading indications of the degradation effects, with another set of "Expansion" internals 
component locations that are specified to expand the sample should the indications be more 
severe than anticipated. 

The degradation effects in a third set of internals locations are deemed to be adequately 
managed by "Existing Programs," such as American Society of Mechanical Engineers 
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(ASME) Code, Section XI,l1 Examination Category 8-N-3, examinations of core support 
structures. A fourth set of internals locations are deemed to require "No Additional Measures." 

Evaluation and Technical Basis 

1. Scope of Program: The scope of the program includes all RVI components based on the 
plant's applicable nuclear steam supply system design. The scope of the program applies the 
methodology and guidance in MRP-227-A, which provides an augmented inspection and flaw 
evaluation methodology for assuring the functional integrity of safety-related internals in 
commercial operating U.S. PWR nuclear power plants designed by Babcock & Wilcox (8&W), 
Combustion Engineering (CE), and Westinghouse. The scope of components considered for 
inspection in MRP-227 -A includes core support structures, those RVI components that serve an 
intended license renewal safety function pursuant to criteria in 10 CFR 54.4(a)(1), and otherRVI 
components whose failure could prevent satisfactory accomplishment of any of the functions 
identified in 10 CFR 54.4(a)(1 )(i), (ii), or (iii). In addition, ASME Code, Section XI includes 
inspection requirements for PWR removable core support structures in Table IWB-2500-1, 
Examination Category B-N-3, which are in addition to any inspections that are implemented in 
accordance with MRP-227-A. 

The scope of the program does not include consumable items, such as fuel assemblies, 
reactivity control assemblies, and nuclear instrumentation. The scope of the program also does 
not include welded attachments to the internal surface of the reactor vessel because these 
components are considered to be ASME Code Class 1 appurtenances to the reactor vessel and 
are managed in accordance with an applicant's AMP that corresponds to GALL AMP XI.M1, 
"ASME Code, Section Xllnservice Inspection, Subsections IWB, IWC, and IWO." 

2. Preventive Actions: MRP-227-A relies on PWR water chemistry control to prevent or 
mitigate aging effects that can be induced by corrosive aging mechanisms (e.g., loss of material 
induced by general, pitting corrosion, crevice corrosion, or stress corrosion cracking or any of its 
forms [SCC, PWSCC, or IASCC]). Reactor coolant water chemistry is monitored and 
maintained in accordance with the Water Chemistry Program, as described in GALL AMP 
XI,M2, "Water Chemistry." 

3. Parameters Monitored/Inspected: The program manages the following age-related 
degradation effects and mechanisms that are applicable in general to RVI components at the 
facility: (a) cracking induced by SCC, PWSCC, IASCC, or fatigue/cyclic loading; (b) loss of 
material induced by wear; (c) loss of fracture toughness induced by either thermal aging or 
neutron irradiation embrittiement; (d) changes in dimensions due to void swelling or distortion; 
and (e) loss of preload due to thermal and irradiation-enhanced stress relaxation or creep. 

For the management of .cracking, the program monitors for evidence of surface-breaking linear 
discontinuities if a visual inspection technique is used as the non-destructive examination (NOE) 
method, or for relevant flaw presentation signals if a volumetric ultrasonic testing (UT) method is 
used as the NOE method. For the management of loss of material, the program monitors for 
gross or abnormal surface conditions that may be indicative of loss of material occurring in the 
components. For the management of loss of preload, the program monitors for gross surface 
conditions that may be indicative of loosening in applicable bolted, fastened, keyed, or pinned 
connections. The program does not directly monitor for loss of fracture toughness that is 
induced by thermal aging or neutron irradiation embrittlement. Instead, the impact of loss of 

11 Refer to the GALL Report, Chapter I, for applicability of various editions of the ASME Code, Section XI. 
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fracture toughness on component integrity is indirectly managed by: (1) using visual or 
volumetric examination techniques to monitor for cracking in the components, and (2) applying 
applicable reduced fracture toughness properties in the flaw evaluations, in cases where 
cracking is detected in the components and is extensive enough to necessitate a supplemental 
flaw growth or flaw tolerance evaluation. The program uses physical measurements to monitor 
for any dimensional changes due to void swelling or distortion. 

Specifically, the program implements the parameters monitored/inspected criteria consistent 
with the applicable tables in Section 4, "Aging Management Requirements," in MRP-227-A. 

4. Detection ofAging Effects: The inspection methods are defined and established in 
Section 4 of MRP-227-A. Standards for implementing the inspection methods are defined and 
established in MRP-228. In all cases, well-established inspection methods are selected. These 
methods include volumetric LIT examination methods for detecting flaws in bolting and various 
visual (VT-3, VT-1, and EVT-1) examinations for detecting effects ranging from general 
conditions to detection and sizing of surface-breaking discontinuities. Surface examinations 
may also be used as an alternative to visual examinations for detection and sizing of surface­
breaking discontinuities. 

Cracking caused by SCC, IASCC, and fatigue is monitored/inspected by either VT-1 or EVT-1 
examination (for internals other than bolting) or by volumetric UT examination (bolting). VT-3 
visual methods may be applied for the detection of cracking in non-redundant RVI components 
only when the flaw tolerance of the component, as evaluated for reduced fracture toughness 
properties, is known and the component has been shown to be tolerant of easily detected large 
flaws, even under reduced fracture toughness conditions. VT-3 visual methods are acceptable 
for the detection of cracking in redundant RVI components (e.g., redundant bolts or pins used to 
secure a fastened RVI assembly). 

In addition, VT-3 examinations are used to monitor/inspect for loss of material induced by wear 
and for general aging conditions, such as gross distortion caused by void swelling and 
irradiation growth or by gross effects of loss of preload caused by thermal and irradiation­
enhanced stress relaxation and creep. 

The program adopts the guidance in MRP-227-A for defining the "Expansion Criteria" that need 
to be applied to the inspection findings of "Primary" components and for expanding the 
examinations to include additional "Expansion" components. RVI component inspections are 
performed consistent with the inspection frequency and sampling bases for "Primary" 
components, "Existing Programs" components, and "Expansion" components in MRP-227-A. 

In some cases (as defined in MRP-227 -A), physical measurements are used as supplemental 
techniques to manage for the gross effects of wear, loss of preload due to stress relaxation, or 
for changes in dimensions due to void swelling or distortion. 

Inspection coverages for "Primary" and "Expansion" RVI components are implemented 
consistent with Sections 3.3.1 and 3.3.2 of the NRC SE, Revision 1, on MRP-227. 

5. Monitoring and Trending: The methods for monitoring, recording, evaluating, and trending 
the data that result from the program's inspections are given in Section 6 of MRP-227-A and its 
subsections. Flaw evaluation methods, including recommendations for flaw depth sizing and for 
crack growth determinations as well as for performing applicable limit load, linear elastic and 
elastic-plastic fracture analyses of relevant flaw indications, are defined in MRP-227-A. The 
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examination and re-examinations that are implemented in accordance with MRP-227-A, 
together with the criteria specified in MRP-228 for inspection methodologies, inspection 
procedures, and inspection personnel, provide for timely detection, reporting, and 
implementation of corrective actions for the aging effects and mechanisms managed by the 
program. 

The program applies applicable fracture toughness properties, including reductions for thermal 
aging or neutron embrittlement, in the flaw evaluations of the components in cases where 
cracking is detected in a RVI component and is extensive enough to warrant a supplemental flaw 
growth or flaw tolerance evaluation. 

For singly-represented components, the program includes criteria to evaluate the aging effects 
in the inaccessible portions of the components and the resulting impact on the intended 
function(s) of the components. For redundant components (such as redundant bolts, screws, 
pins, keys, or fasteners, some of which are accessible to inspection and some of which are not 
accessible to inspection), the program includes criteria to evaluate the aging effects in the 
population of components that are inaccessible to the applicable inspection technique and the 
resulting impact on the intended function(s) of the assembly containing the components. 

6. Acceptance Criteria: Section 5 of MRP-227-A, which includes Table 5-1 for B&W-designed 
RVls, Table 5-2 for CE-designed RVls, and Table 5-3 for Westinghouse-designed RVls, 
provides the specific examination and flaw evaluation acceptance criteria for the "Primary" and 
"Expansion" RVI component examination methods. For RVI components addressed by 
examinations performed in accordance with the ASME Code, Section XI, the acceptance criteria 
in IWB-3500 are applicable. For RVI components covered by other "Existing Programs," the 
acceptance criteria are described within the applicable reference document. As applicable, the 
program establishes acceptance criteria for any physical measurement monitoring methods that 
are credited for aging management of particular RVI components. 

7. Corrective Actions: Any detected conditions that do not satisfy the examination acceptance 
criteria are required to be dispositioned through the plant corrective action program, which may 
require repair, replacement, or analytical evaluation for continued service until the next 
inspection. The disposition will ensure that design basis functions of the reactor internals 
components will continue to be fulfilled for all licensing basis loads and events. The 
implementation of the guidance in MRP-227-A, plus the implementation of any ASME Code 
requirements, provides an acceptable level of aging management of safety-related components 
addressed in accordance with the corrective actions of 10 CFR Part 50, Appendix B or its 
equivalent, as applicable. 

Other alternative corrective actions bases may be used to dispOSition relevant conditions if they 
have been previously approved or endorsed by the NRC. Alternative corrective actions not 
approved or endorsed by the NRC will be submitted for NRC approval prior to their 
implementation. 

8. Confirmation Process: Site quality assurance procedures, review and approval processes, 
and administrative controls are implemented in accordance with the recommendations of 
NEI 03-08 and the requirements of 10 CFR Part 50, Appendix B, or their equivalent; as 
applicable. The implementation of the guidance in MRP-227 -A, in conjunction with NEI 03-08 
and other guidance documents, reports, or methodologies referenced in this AMP, provides an 
acceptable level of quality and an acceptable basis for confirming the quality of inspections, flaw 
evaluations, and corrective actions. 
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9. Administrative Controls: The administrative controls for these types of programs, including 
their implementing procedures and review and approval processes, are implemented in 
accordance with the recommended industry guidelines and criteria in NEI 03-08, and are under 
existing site 10 CFR 50 Appendix B, Quality Assurance Programs, or their equivalent, as 
applicable. The evaluation in Section 3.5 of the NRC's SE, Revision 1, on MRP-227 provides 
the basis for endorsing NEI 03-08. This includes endorsement of the criteria in NEI 03-08 for 
notifying the NRC of any deviation from the I&E methodology in MRP-227-A and justifying the 
deviation no later than 45 days after its approval by a licensee executive. 

10. Operating Experience: The review and assessment of relevant operating experience for its 
impacts on the program, including implementing procedures, are governed by NEI 03-08 and 
Appendix A of MRP-227-A. Consistent with MRP-227-A, the reporting of inspection results and 
operating experience is treated as a "Needed" category item under the implementation of NEI 
03-08. 

The program is informed and enhanced when necessary through the systematic and ongoing 
review of both plant-specific and industry operating experience, as discussed in Appendix B of 
the GALL Report, which is documented in LR-ISG-2011-05. 
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(2) Revised version of GALL Report Chapter IV.B2 

82. REACTOR VESSEL INTERNALS (PWR) - WESTINGHOUSE 

Systems, Structures, and Components 

This section addresses the Westinghouse pressurized-water reactor (PWR) vessel internals, 
which consist of components in the upper internals assembly, the control rod guide tube 
assembly, the core barrel assembly, the baffle/former assembly, the lower internals assembly, 
lower support assembly, thermal shield assembly, bottom mounted instrumentation system, and 
alignment and interfacing components. 

Common miscellaneous material/environment combinations where aging effects are not 
expected to degrade the ability of the structure or component to perform its intended function for 
the period of extended operation are included in IV.E. 

System Interfaces 

The systems that interface with the reactor vessel internals include the reactor pressure vessel 
(lV.A2). 
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
B2 Reactor Vessel Internals (PWR) - Westinghouse 

--------------­

Item Link Structure and/or 
Component Material Environment 

Aging Effect! 
Mechanism 

Aging Management 
Program (AMP) 

Further 
Evaluation 

IV.B2.RP-300 IV.B2-33 Alignment and Stainless steel Reactor coolant and Loss of preload Chapter XI,M16A, "PWR Vessel No 
(R-108) interfacing neutron flux due to thermal and Internals" 

components: internals irradiation enhanced 
hold down spring stress relaxation; 

changes in dimensions 
due to void swelling or 
distortion; loss of 
material 
due to wear 

Stainless steel Reactor coolant and Cracking Chapter XI.M16A, "PWR Vessel No 
(R-112) 

IV.B2.RP-301 IV.B2-40 Alignment and 
Internals" and Chapter XI.M2, 

components: upper 
neutron flux due to stress corrosion interfacing 

cracking 'Water Chemistry" 
core plate alignment 
pins 

IV.B2.RP-299 Loss of material Chapter XI,M16A, "PWR Vessel Alignment and Stainless steel Reactor coolant and No 
(R-115) 
IV.B2-34 

neutron flux due to wear Internals" 
components: upper 
core plate alignment 
pins 

interfacing 

Reactor coolant and CrackingIV.B2.RP-271 IV.B2-10 Baffle-to-former Stainless steel Chapter XI.M16A, "PWR Vessel No 
(R-125) assembly: baffle-to­ neutron flux due to irradiation- Internals" and Chapter XI,M2, 

former bolts assisted stress "Water Chemistry" (for SCC 
corrosion cracking or mechanisms only) 
fatigue 

A-9 




IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
B2 Reactor Vessel Internals (PWR) - Westinghouse 

Structure and/or Aging Effect! Aging Management FurtherItem Link Material EnvironmentComponent EvaluationMechanism Program (AMP) 

IV.B2.RP-272 IV.B2-6 Baffle-to-former No 
(R-128) 

Stainless steel Loss of fracture Chapter XI.M16A, "PWR Vessel Reactor coolant and 
assembly: baffle-to­ neutron flux toughness Internals" 
former bolts due to neutron 

irradiation 
embrittlement; 
changes in dimensions 
due to void swelling or 
distortion; 
loss of preload 
due to thermal and 
irradiation enhanced 
stress relaxation or 
creep 

IV.B2.RP-270 IV.B2-1 Baffle-to-former Stainless steel Chapter XI.M16A, "PWR Vessel No 
(R-124) 

Reactor coolant and Changes in 
assembly: baffle and neutron flux dimensions Internals" 
former plates due to void swelling or 

distortion 

IV.B2.RP-270a IV.B2-1 Baffle-to-former Stainless steel Chapter XI.M16A, "PWR Vessel No 
(R-124) 

Reactor coolant and Cracking due to 
assembly: baffle and neutron flux irradiation-assisted Internals" and Chapter XI.M2, 
former plates stress corrosion "Water Chemistry" 

cracking 

IV.B2.RP-275 IV.B2-6 Baffle-to-former Stainless steel Reactor coolant and No 
(R-128) 

Cracking Chapter XI.M16A, "PWR Vessel 
assembly: baffle-edge neutron flux due to irradiation- Internals" and Chapter XI.M2, 
bolts (all plants with assisted stress "Water Chemistry" (for SCC 
baffle-edge bolts) corrosion cracking or mechanisms only) 

fatigLl~_-----------_. 
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IV REACTOR VESSEL. INTERNALS, AND REACTOR COOLANT SYSTEM 
82 Reactor Vessel Internals (PWR) - Westinghouse 

Item Link 
Structure and/or 
Component Material Environment Aging Effecti 

Mechanism 
Aging Management 
Program (AMP) 

Further 
Evaluation 

IV.B2.RP-354 Baffle-to-former Stainless steel Reactor coolant and Loss of fracture Chapter XLM16A, "PWR Vessel No 
assembly: baffle-edge neutron flux toughness Internals" 
bolts (all plants with due to neutron 
baffle-edge bolts) irradiation 

embrittlement; 
changes in dimensions 
due to void swelling or 
distortion; 
loss of preload 
due to thermal and 
irradiation enhanced 

,. stress relaxation or 
creep . 

IV.B2.RP-273 IV.B2-10 Baffle-to-former Stainless steel Reactor coolant and Cracking Chapter XLM16A, "PWR Vessel No 
neutron flux (R-125) assembly: barrel-to­ due to irradiation- Internals" and Chapter XLM2, 

former bolts assisted stress "Water Chemistry (for SCC 
corrosion cracking or mechanisms only) 
fatigue 

IV.B2.RP-274 Baffle-to-former Stainless steel Reactor coolant and IV.B2-6 Loss of fracture Chapter XLM16A, "PWR Vessel No 
neutron flux (R-128) assembly: barrel-to­ toughness Internals" 

former bolts due to neutron 
irradiation 
embrittlement; 
changes in dimensions 
due to void swelling or 
distortion; 
loss of preload 
due to thermal and 
irradiation enhanced 
stress relaxation or 
creep 
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IV 
-~~~~~~~ 

REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
B2 Reactor Vessel Internals (PWR) - Westinghouse 

Item Link Structure andfor 
Material Environment 

Aging Effectf Aging Management Further 
Component Mechanism Program (AMP) Evaluation 

IV.B2.RP-284 IV.B2-12 Bottom mounted Stainless steel Reactor coolant and Loss of material Chapter XI.M16A, "PWR Vessel No 
(R-143) instrument system: (with or without neutron flux due to wear Internals" or Chapter 

flux thimble tubes chrome plating) XI.M37:Flux Thimble Tube 
Inspection" 

IV. B2. RP-293 IV.B2-24 Bottom-mounted Stainless steel Reactor coolant and Cracking due to fatigue Chapter XI.M16A. "PWR Vessel No 
(R-138) instrumentation neutron flux Internals" 

system: bottom-
mounted 
instrumentation (BMI) 
column bodies 

IV.B2.RP-292 Bottom-mounted Stainless steel Reactor coolant and Loss of fracture Chapter XI.M16A. "PWR Vessel No 
instrumentation neutron flux toughness Internals" 
system: bottom- due to neutron 
mounted instrument irradiation 
(8MI) column bodies embrittlement 

IV.B2.RP-296 Control rod guide Stainless steel Reactor coolant and Loss of material Chapter XI.M16A, "PWR Vessel No 
tube (CRGT) neutron flux due to wear Internals" 
assemblies: CRGT 
guide plates (cards) 

IV.B2.RP-298 IV.B2-28 Control rod guide Stainless steel Reactor coolant and Cracking due to stress Chapter XI.M16A, "PWR Vessel No 
(R-118) tube (CRGD neutron flux corrosion cracking or Internals" and Chapter XI.M2, 

assemblies: CRGT fatigue "Water Chemistry" (for SCC 
lower flange welds mechanisms only) 

IV.B2.RP-297 Control rod guide Stainless steel Reactor coolant and Loss offracture Chapter XI.M16A. "PWR Vessel No 
tube (CRGT) (including CASS) neutron flux toughness Internals" . 
assemblies: CRGT due to thermal aging 
lower flange welds and neutron irradiation 

embrittlement and for· 
CASS, due to thermal 
aging embrittlement 
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
82 Reactor Vessel Internals (PWR) - Westinghouse 

Aging Management FurtherStructure and/or Aging Effect! EnvironmentItem Link Material Program (AMP) EvaluationComponent Mechanism 

No 
tube (CRGT) 
Control rod guide Reactor coolant and Chapter XI.M16A, "PWR Vessel Stainless steel; CrackingIV.B2.RP-355 

nickel alloy neutron flux due to stress corrosion Internals" and Chapter XI.M2, 
assemblies: guide "Water Chemistry" (for SCC 
tube support pins 

cracking or fatigue 
mechanisms only) 

(split pins) 

No •Reactor coolant and Loss of material due to Chapter XI.M16A, "PWR Vessel 
tube (CRGT) 

IV.B2.RP-356 Control rod guide Stainless steel; 
neutron flux wear Internals" 

assemblies: guide 
tube support pins 
(split pins) 

nickel alloy 

Core barrel assembly: Stainless steel Reactor coolant and Cracking due to stress Chapter XI.M16A. "PWR Vessel No 
"­

upper core barrel and 
IV.B2.RP-387 

neutron flux corrosion cracking or Internals" and Chapter XI.M2. 
lower core barrel "Water Chemistry" (for SCC 
circumferential (girth) 

irradiation-assisted 
stress corrosion mechanisms only) 

welds cracking or fatigue 
~ 

Core barrel assembly: Stainless steel Reactor coolant and Cracking due to stress Chapter XI.M16A, "PWR Vessel No 
upper core barrel and 

IV.B2.RP-387a 
neutron flux corrosion cracking or Internals" and Chapter XI.M2, 

lower core barrel irradiation-assisted "Water Chemistry" (for SCC 
vertical (axial) welds stress corrosion mechanisms only) 

cracking or fatigue 

Reactor coolant and IV.B2.RP-388 Core barrel assembly: Stainless steel Loss of fracture Chapter XI.M16A. "PWR Vessel No 
upper core barrel and neutron flux toughness Internals" 
lower core barrel due to neutron 
circumferential (girth) irradiation 

welds 
 embrittiement 

Core barrel assembly: Stainless steel Reactor coolant and Loss of fracture Chapter XI.M16A, "PWR Vessel IV.B2.RP-388a No 
neutron flux upper core barrel and toughness Internals" 

lower core barrel due to neutron 
vertical (axial) welds irradiation 

embrittiement 
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IV REACTOR VESSEL, INTERNALS, AND REACTOR C
B2 Reactor Vessel Internals (PWR) - Westinghouse 

OOLANT SYSTEM 

Item Link Structure and/or 
Component Material Environment Aging Effect! 

Mechanism 
Aging Management 
Program (AMP) 

Further 
Evaluation 

IV.B2.RP-345 Core barrel assembly: 
core barrel flange 

Stainless steel Reactor coolant and 
neutron flux 

Loss of material 
due to wear 

Chapter XI.M16A, "PWR Vessel 
Internals" 

No 

IV.B2.RP-278 IV.B2-8 Core barrel assembly: 
(R-120) core barrel outlet 

nozzle welds 

Stainless steel Reactor coolant and 
neutron flux 

Cracking 
due to stress 
corrosion 
cracking 
or fati!:lue 

Chapter XI.M16A, "PWR Vessel 
Internals" and Chapter XI.M2, 
"Water Chemistry" (for SCC 
mechanisms only) 

No 

IV.B2.RP-278a Core barrel assembly: 
core barrel outlet 
nozzle welds 

Stainless steel Reactor coolant and 
neutron flux 

Loss of fracture 
toughness 
due to neutron 
irradiation 
embrittlement 

Chapter XI.M16A. "PWR Vessel 
Internals" 

No 

, 

IV.B2.RP-280 IV.B2-8 Core barrel assembly: 
(R-120) lower core barrel 

flange weld 

Stainless steel Reactor coolant and 
neutron flux 

Cracking 
due to stress corrosion 
cracking or fatigue 

Chapter XI.M16A, "PWR Vessel 
Internals" and Chapter XI.M2. 
"Water Chemistry" (for SCC 
mechanisms only) 

No 

IV.B2.RP-276 IV.B2-8 Core barrel assembly: 
(R-120) upper core barrel 

flange weld 

Stainless steel Reactor coolant and 
neutron flux 

Cracking 
due to stress corrosion 
cracking and 
irradiation-assisted 
stress corrosion 
cracking 

Chapter XI.M16A, "PWR Vessel 
Internals" and Chapter XI.M2, 
"Water Chemistry" 

No 

IV.B2.RP-285 IV.B2-14 Lower internals 
(R-137) assembly: clevis 

insert bolts or screws 

Nickel alloy Reactor coolant and 
neutron flux 

Loss of material 
due to wear: loss of 
preload due to thermal 
and irradiation 
enhanced stress 
relaxation or creep 

Chapter XI.M16A, "PWR Vessel 
Internals" 

No 
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REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM ~ Reactor Vessel Internals (PWR) - Westinghouse 

----­ --------­ ------------­

Item Link Structure and/or 
Component 

Material Environment 
Aging Effect! 
Mechanism 

Aging Management 
Program (AMP) 

Further 
Evaluation 

IV.B2.RP-399 Lower internals Stainless steel; Reactor coolant and Cracking due to Chapter XI.M16A, "PWR Vessel No 
assembly: clevis nickel alloy neutron flux primary water stress Internals" and Chapter XI.M2, 
insert bolts or screws corrosion cracking, "Water Chemistry" (for SCC 

irradiation-assisted mechanisms only) 
stress corrosion 
cracking or fatigue 

IV.B2.RP-289 IV.B2-20 Lower internals Stainless steel Reactor coolant and Cracking Chapter XI.M16A, "PWR Vessel No 
(R-130) assembly: lower core neutron flux due to irradiation- Internals" and Chapter XI.M2, 

plate and extra-long assisted stress "Water Chemistry" (for SCC 
(XL) lower core plate corrosion cracking or mechanisms only) 

fatigue 
IV.B2.RP-288 IV.B2-18 Lower internals Stainless steel Reactor coolant and Loss of fracture Chapter XI.M16A, "PWR Vessel No 

(R-132) assembly: lower core neutron flux toughness Internals" 
plate and extra-long due to neutron 
(XL) lower core plate irradiation 

embrittlement; 
loss of material 
due to wear 

IV.B2.RP-291 IV.B2-24 Lower support Cast austenitic Reactor coolant and Cracking Chapter XI.M16A, "PWR Vessel No 
(R-138) assembly: lower stainless steel neutron flux' due to irradiation- Internals" and Chapter XI.M2, 

support column assisted stress 'Water Chemistry" 
bodies (cast) corrosion cracking 

IV.B2.RP-290 IV.B2-21 Lower support Cast austenitic Reactor coolant and Loss of fracture Chapter XI.M16A, "PWR Vessel No 
neutron flux (R-140) assembly: lower stainless steel toughness Internals" 

support column due to thermal aging 
bodies (cast) and neutron irradiation 

embrittlement 
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B2 Reactor Vessel Internals (PWR) - Westinghouse 

Item Link Structure and/or 
Component Material Environment Aging Effect! 

Mechanism 
Aging Management 
Program (AMP) 

Further 
Evaluation 

IV.B2.RP-291 a Lower support 
assembly: lower 
support forging or 
casting 

Stainless steel Reactor coolant and 
neutron flux 

Cracking due t6 stress 
corrosion cracking or 
fatigue 

Chapter XI.M16A, "PWR Vessel 
Internals" and Chapter XI.M2, 
"Water Chemistry" (for SCC 
mechanisms only) 

No 

IV.B2.RP-290a Lower support 
assembly: lower 
support forging or 
casting 

Stainless steel Reactor coolant and 
neutron flux 

Loss of fracture 
toughness due to 
neutron irradiation 
embrittlement (and 
thermal aging 
embrittlement for 
CASS, PH SS, and 
martensitic SS) 

Chapter XI.M16A, "PWR Vessel 
Internals" 

No 

IV. B2. RP-294 IV.B2-24 
(R-138) 

Lower support 
assembly: lower 
support column 
bodies (non-cast) 

Stainless steel Reactor coolant and 
neutron flux 

Cracking due to 
irradiation-assisted 
stress corrosion 
cracking 

Chapter XI.M16A, "PWR Vessel 
Internals" and Chapter XI.M2, 
"Water Chemistry" 

No 

IV.B2.RP-295 Lower support 
assembly: lower 
support column 
bodies (non-cast) 

Stainless steel Reactor coolant and 
neutron flux 

Loss of fracture 
toughness due to 
neutron irradiation 
embrittlement 

Chapter XI.M16A, "PWR Vessel 
Internals" 

No 

IV.B2.RP-286 IV.B2-16 
(R-133) 

Lower support 
assembly: lower 
support column bolts 

Stainless steel Reactor coolant and 
neutron flux 

Cracking 
due to irradiation-
assisted stress 
corrosion cracking or 
fatique 

Chapter XI.M16A, "PWR Vessel 
Internals" and Chapter XI.M2, 
"Water Chemistry" (for SCC 
mechanisms only) . 

No 
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Item Link 
Structure and/or 
Component Material Environment 

Aging Effect! 
Mechanism 

Aging Management 
Program (AMP) 

Further 
Evaluation 

IV.B2.RP-287 IV.B2-17 
(R-135) 

Lower support 
assembly: lower 
support column bolts 

Stainless steel Reactor coolant and 
neutron flux 

Loss of fracture 
toughness 
due to neutron 
irradiation 
embrittlement; 
loss of preload 
due to thermal and 
irradiation enhanced 
stress relaxation or 
creep 

Chapter XI.M16A. "PWR Vessel 
Internals" 

No 

IV.B2.RP-303 IV.B2-31 
(R-53) 

Reactor vessel 
internal components 

Stainless steel; 
nickel alloy 

Reactor coolant and 
neutron flux 

Cumulative fatigue 
damage due to fatigue 

Fatigue is a time-limited aging 
analysis (TLAA) to be evaluated 
for the period of extended 
operation. See the SRP, 
Section 4.3 "Metal Fatigue," for 
acceptable methods for meeting 
the requirements of 10 CFR 
54.21 (c)(1). 

Yes TLAA 

IV.B2.RP-24 IV.B2-32 
(RP-24) 

Reactor vessel 
internal components 

Stainless steel; 
nickel alloy 

Reactor coolant and 
neutron flux 

Loss of material 
due to pitting and 
crevice corrosion 

Chapter XI.M2. "Water 
Chemistry" 

No 
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B2 Reactor Vessel Internals (PWR) - Westinghouse 

Item Link Structure and/or 
Component Material Environment 

Aging Effect! 
Mechanism 

Aging Management 
Program (AMP) 

Further 
Evaluation 

! 

IV.B2.RP-382 IV.B2-26 
(R-142) 

Reactor vessel 
internals: ASME 
Section XI, 
Examination Category 
B-N-3 core support 
structure components 
(not already identified 
as "Existing 
Programs" 
components in 
MRP-227-A) 

Stainless steel; 
nickel alloy 

Reactor coolant and 
neutron flux 

Cracking 
due to fatigue, stress 
corrosion cracking, or 
irradiation-assisted 
stress corrosion 
cracking; 
loss of material 
due to wear 

Chapter XI.M1, "ASME Section 
Xllnservice Inspection, 
Subsections IWB, IWC, and 
IWO" or Chapter XI.M16A, 
"PWR Vessel Internals.· by 
invoking applicable 
1 0 CFR 50.55a and ASME 
Section XI inservice inspection 
requirements 

No 

IV.B2.RP-302 Thermal shield 
assembly: thermal 
shield flexures 

Stainless steel Reactor coolant and 
neutron flux 

Cracking 
due to fatigue 

Chapter XI.M16A, "PWR Vessel 
Internals" 

No 

IV.B2.RP-302a Thermal shield 
assembly: thermal 
shield flexures 

Stainless steel Reactor coolant and 
neutron flux 

Loss of material due to 
wear 

Chapter XI.M16A. "PWR Vessel 
Internals" 

No 

IV.B2.RP-265 Reactor internal "No 
Additional Measures" 
components 

Stainless steel; 
nickel alloy 

Reactor coolant and 
neutron flux 

No additional aging 
management for 
reactor internal "No 
Additional Measures" 
components unless 
required by ASME 
Section XI, 
Examination Category 
B-N-3 or relevant 
operating experience 
exists 

Chapter XI.M16A. "PWR Vessel 
Internals" 

No 

IV.B2.RP-291 b Upper Internals 
Assembly; upper core 
plate 

Stainless steel Reactor coolant and 
neutron flux 

Cracking due to fatigue Chapter XI.M16A, "PWR Vessel 
Internals" 

No 
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Item 

IV.B2.RP-290b 

IV.B2.RP-346 -

Link 
Structure and/or 
Component 

Upper Internals 
Assembly; upper core 
plate 

Upper Internals 
Assembly: upper 
support ring or skirt 

Material 

Stainless steel 

Stainless steel 

Environment 

Reactor coolant and 
neutron flux 

Reactor coolant and 
neutron flux 

• 

----------,------­

Aging Effect! 
Mechanism 

Loss of material due to 
wear 

Cracking 
due to stress corrosion 
cracking or fatigue 

Further 
Program (AMP) 
Aging Management 

Evaluation 

Chapter Xl.M16A, "PWR Vessel No 
Internals" 

Chapter Xl.M16A, "PWR Vessel No 
Internals" and Chapter Xl.M2, 
"Water Chemistry" (for SCC 
mechanisms only) 
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(3) Revised version of GALL Report Chapter IV.B3 

B3. REACTOR VESSEL INTERNALS (PWR) - COMBUSTION ENGINEERING 

Systems, Structures, and Components 

This section addresses the Combustion Engineering (CE) pressurized-water reactor (PWR) 
vessel internals, which consist of components in the upper internals assembly, the control 
element assembly (CEA), the core support barrel assembly, the core shroud assembly, and the 
lower support structure assembly, and encore instrumentation (ICI) components. 

Common miscellaneous material/environment combinations where aging effects are not 
expected to degrade the ability of the structure or component to perform its intended function for 
the period of extended operation are included in IV.E. 

System Interfaces 

The systems that interface with the reactor vessel internals include the reactor pressure vessel 
(IV.A2). 
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Item Link 
Structure 
and/or 
Component 

Material Environment Aging Effect! 
Mechanism 

Aging Management Program 
(AMP) 

Further 
Evaluation 

IV.B3.RP-312 IV.B3-2 
(R-149) 

Control Element 
Assembly (CEA): 
instrument guide 
tubes in peripheral 
CEA assemblies 

Stainless 
steel 

Reactor coolant 
and neutron flux 

Cracking 
due to stress 
corrosion cracking 
or fatigue 

Chapter XI.M16A, "PWR Vessel 
Internals" and Chapter XI.M2, "Water 
Chemistry" (for SCC mechanisms only) 

----------­

Chapter XI.M16A, "PWR Vessel 
Internals" and Chapter XI.M2, "Water 
Chemistry" (for SCC mechanisms only) 

No 

NoIV.B3.RP-313 Control Element 
Assembly (CEA): 
remaining 
instrument guide 
tubes in CEA 
assemblies 

Stainless 
steel 

Reactor coolant 
and neutron flux 

Cracking 
due to stress 
corrosion cracking 
or fatigue 

IV.B3.RP-320 IV.B3-9 
(R-162) 

Core shroud 
assemblies (all 
plants): guide lugs; 
guide lug inserts 
and bolts 

Stainless 
steel 

Reactor coolant 
and neutron flux 

Cracking 
due to fatigue 

Chapter XI.M16A, "PWR Vessel 
Internals" 

No ., 

IV.B3.RP-319 IV.B3-9 
(R-162) 

Core shroud 
assemblies (all 
plants): guide lugs; 
guide lug inserts 
and bolts 

Stainless 
steel 

Reactor coolant 
and neutron flux 

Loss of material 
due to wear; loss of 
preload due to 
thermal and 
irradiation enhanced 
stress relaxation or 
creep 

Chapter XI.M16A, "PWR Vessel 
Internals" 

No 
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Structure 
Aging Effect! Aging Management Program FurtherItem and/orLink Material Environment EvaluationMechanism (AMP)Component 

IV.B3.RP-358 Core shroud Stainless Reactor coolant Cracking Chapter XI.M16A,"PWR Vessel No 
assemblies (for steel and neutron flux due to irradiation- Internals" and Chapter XI.M2, "Water 
bolted core shroud Chemistry" 
assemblies): 

assisted stress 
corrosion cracking 

assembly 
components, 
including shroud 
plates and former 
plates 

IV.B3.RP-318 IV.B3-8 Core shroud Chapter XI.M16A, "PWR Vessel No 
(R-163) 

Stainless Reactor coolant Loss of fracture 
assemblies (for steel and neutron flux toughness Internals" 
bolted core shroud due to neutron 
assemblies): irradiation 
assembly embrittlement; 
components, changes in 
including shroud dimensions 
plates and former due to void swelling 
plates or distortion 

IV.B3.RP-316 IV.B3-9 Core shroud Stainless Chapter XI.M16A, "PWR Vessel No 
(R-162) 

Reactor coolant Cracking 
assemblies (for Internals" and Chapter XI.M2. "Water 
bolted core shroud 

steel and neutron flux due to irradiation-
Chemistry" (for SCC mechanisms only) 

assemblies): 
assisted stress 
corrosion cracking 

barrel-shroud bolts or fatigue 
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Item Link 

IV.B3.RP-317 IV.B3-7 
(R-165) 

~~~.~ 

IV.B3.RP-314 IV.B3-9 
(R-162) 

IV.B3.RP-315 IV.B3-7 
(R-165) 

Structure 
and/or 
Component 
Core shroud 
assemblies (for 
bolted core shroud 
assemblies): 
barrel-shroud bolts 

~.~ ~ ~ 

Core shroud 
assemblies (for 
bolted core shroud 
assemblies): core 
shroud bolts 

Core shroud 
assemblies (for 
bolted core shroud 
assemblies): core 
shroud bolts 

Material 

Stainless 
steel 

Stainless 
steel 

Stainless 
steel 

Environment 

Reactor coolant 
and neutron flux 

Reactor coolant 
and neutron flux 

Reactor coolant '. 
and neutron flux 

Aging Effect! 
Mechanism 

Loss of preload 
due to thermal and 
irradiation enhanced 
stress relaxation or 
creep; 
loss of fracture 
toughness 
due to neutron 
irradiation 
embrittlement 

Cracking 
due to irradiation-
assisted stress 
corrosion cracking 
or fatigue 

Loss of preload 
due to thermal and 
irradiation enhanced 
stress relaxation or 
creep; 
loss of fracture 
toughness 
due to neutron 
irradiation 
embrittlement; 
changes in 
dimensions 
due to void swelling 
or distortion 

Aging Management Program 
(AMP) 

Chapter XI.M16A, "PWR Vessel 
Internals" 

Chapter XI.M16A, "PWR Vessel 
Internals" and Chapter XI.M2, "Water 
Chemistry" (for SCC mechanisms only) 

Chapter XI.M16A, "PWR Vessel 
Internals" 

Further 
Evaluation 

No 

No 

No f'. 
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Structure 
Aging Effect! Item Link and/or Material Environment 

Component Mechanism 

IV.B3.RP-359 Core shroud Stainless Reactor coolant Loss of fracture 
assembly (designs steel and neutron flux toughness 
assembled in due to neutron 
two vertical irradiation 
sections): core embrittiement; 
shroud plate-to­ changes in 
former plate welds dimensions 

due to void swelling 
or distortion 

Aging Management Program 
(AMP) 

Chapter XI.M16A, "PWR Vessel 
Internals" 

Further 
Evaluation 

No 

-----­

IV.B3.RP-322 Core shroud 
assembly (designs 
assembled in two 
vertical sections): 
core shroud plate­
to-former plate 
welds 

Stainless 
steel 

Reactor coolant 
and neutron flux 

Cracking 
due to irradiation-
assisted stress 
corrosion cracking 

Chapter XI.M16A, "PWR Vessel 
Internals" and Chapter XI.M2, "Water 
Chemistry" 

No 

IV.B3.RP-326 Core shroud 
assembly (designs 
assembled in two 
vertical 
sections): 
assembly 
components, 
including 
monitoring of the 
gap opening at the 
core shroud re­
entrant corners 

Stainless 
steel 

Reactor coolant Changes in 
and neutron flux dimensions 

due to void swelling 
or distortion; loss of 
fracture toughness 
due to neutron 
irradiation 
em brittlement 

------------­ -

Chapter XI.M16A, "PWR Vessel 
Internals" 

No 
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--------­

Structure 
Aging Effect! Aging Management Program Further

Item Link and/or Material Environment 
Component 

Mechanism (AMP) Evaluation 

IV.B3.RP-326a Core shroud Stainless Reactor coolant Cracking due to Chapter XI.M16A, "PWR Vessel No 
assembly (designs steel and neutron flux stress corrosion Internals" and Chapter XI,M2, "Water 
assembled in cracking or fatigue Chemistry" (for SCC mechanisms only) 
two vertical 
sections): 
assembly 
components. 
including 
monitoring of the 
gap opening at the 
core shroud re­
entrant corners 

IV.B3.RP-323 Core shroud Stainless Reactor coolant Cracking Chapter XI.M16A. "PWR Vessel No 
assembly (designs steel and neutron flux due to irradiation- Internals" and Chapter XI.M2. "Water 
assembled in assisted stress Chemistry" 
two vertical corrosion cracking 
sections): ... 
remaining axial ., 

welds 

--------­

IV.B3.RP-359a Core shroud Stainless Reactor coolant Loss of fracture Chapter XI.M16A, "PWR Vessel No 
assembly (designs steel and neutron flux toughness Internals" 
assembled in due to neutron 
two vertical irradiation 
sections): embrittlement; 
remaining axial changes in 

. welds dimensions 
due to void swelling 
or distortion 
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Structure 
Aging Effect! Item Link and/or Material Environment 

Component Mechanism 

IV.B3.RP-324 Core shroud Stainless Reactor coolant Cracking 
assembly (designs steel and neutron flux due to irradiation-
assembled assisted stress 
with full-height corrosion cracking 
shroud plates): 
shroud plate axial 
weld seams at the 
core shroud re­
entrant corners 

Aging Management Program 
(AMP) 

Chapter XI.M16A, "PWR Vessel 
Internals" and Chapter XI.M2, "Water 
Chemistry" 

Further 
Evaluation 

No 

IV.B3.RP-360 Core shroud Stainless 
assembly (designs steel 
assembled 
with full-height 
shroud plates): 
shroud plate axial 
weld seams at the 
core shroud re­
entrant corners 

Reactor coolant 
and neutron flux 

Loss offracture 
toughness 
due to neutron 
irradiation 
embrittlement 

Chapter XI.M16A, "PWR Vessel 
Internals" 

No 

IV.B3.RP-325 Core shroud Stainless 
assembly (designs steel 
assembled 
with full-height 
shroud plates): 
remaining axial 
welds, ribs, and 
rings 

Reactor coolant 
and neutron flux 

Cracking 
due to irradiation-
assisted stress 
corrosion cracking 

Chapter XI.M16A, "PWR Vessel 
Internals" and Chapter XI.M2, "Water 
Chemistry"" 

No 
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Item 

IV.B3.RP-361 

IV.B3.RP-362 

Link 
Structure 
and/or Material 
Component 
Core shroud Stainless 
assembly (designs steel 
assembled 
with full-height 
shroud plates): 
remaining axial 
welds, ribs, and 
rings 

Core support barrel Stainless 
assembly: lower steel 
cylinder 
circumferential 
(girth) welds 

Environment 

Reactor coolant 
and neutron flux 

Reactor coolant 
and neutron flux 

Aging Effect! 
Mechanism 

Loss of fracture 
toughness 
due to neutron 
irradiation 
embrittlement 

Loss of fracture 
toughness 
due to neutron 
irradiation 
embrittlement 

Aging Management Program 
(AMP) 

Chapter XI.M16A, "PWR Vessel 
Internals" 

---------­

Chapter XI.M16A, "PWR Vessel 
Internals" 

Further 
Evaluation 

No 

No 

IV.B3.RP-362a Core support barrel Stainless 
assembly: lower steel 
cylinder 
circumferential 
(girth) welds 

Reactor coolant Cracking due to 
and neutron flux stress corrosion 

cracking or 
irradiation-assisted 
stress corrosion 

"' cracking 

Chapter XI.M16A, "PWR Vessel 
Internals" and Chapter XI.M2, "Water 
Chemistry" 

No 

IV.B3.RP-362b Core support barrel Stainless 
assembly: lower steel 
cylinder vertical 
(axial) welds 

Reactor coolant 
and neutron flux 

Loss of fracture 
toughness 
due to neutron 
irradiation 
embrittlement 

Chapter XI.M16A, "PWR Vessel 
Internals" 

No 
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Item. Link 
Structure 
and/or 
Component 

Material Environment 
Aging Effectl 
Mechanism 

Aging Management Program 
(AMP) 

Further 
Evaluation 

IV.83.RP-362c Core support barrel 
assembly: lower 
cylinder vertical 
(axial) welds 

Stainless 
steel 

Reactor coolant 
and neutron flux 

Cracking due to 
stress corrosion 
cracking or 
irradiation-assisted 
stress corrosion 
cracking 

Chapter XI.M16A, "PWR Vessel 
Internals" and Chapter XI.M2, "Water 
Chemistry" 

No 

IV.B3.RP-329 IV.B3-15 
(R-155) 

Core support barrel 
assembly: upper 
cylinder (base 
metal and welds) 
and upper core 
barrel flange 
(flange base metal) 

Stainless 
steel 

Reactor coolant 
and neutron flux 

Cracking 
due to stress 
corrosion cracking 

Chapter XI.M16A, "PWR Vessel 
Internals" and Chapter XI.M2, "Water 
Chemistry" 

No 

IV.B3.RP-333 Core support barrel 
assembly: lower 
flange 

Stainless 
steel 

Reactor coolant 
and neutron flux 

Cracking 
due to stress 
corrosion cracking 
or fatigue 

Chapter XI.M16A, "PWR Vessel 
Internals" and Chapter XI.M2, "Water 
Chemistry" (for SCC mechanisms only) 

No 

IV.83.RP-328 IV.B3-15 
(R-155) 

Core support barrel 
assembly: lower 
core barrel flange 
weld 

Stainless 
steel 

Reactor coolant 
and neutron flux 

Cracking 
due to stress 
corrosion cracking 
or fatigue 

Chapter XI.M16A, "PWR Vessel 
Internals" and Chapter XI.M2, "Water 
Chemistry" (for SCC mechanisms only) 

No 

IV.83.RP-332 IV.B3-17 
(R-156) 

Core support barrel 
assembly: upper 
core barrel flange 

Stainless 
steel 

Reactor coolant 
and neutron flux 

Loss of material 
due to wear 

Chapter XI.M16A, "PWR Vessel 
Internals" 

No 

IV.B3.RP-327 IV.B3-15 
(R-155) 

Core support barrel 
assembly: upper 
core barrel flange 
weld 

Stainless 
steel 

Reactor coolant 
and neutron flux 

Cracking 
due to stress 
corrosion cracking 

Chapter XI.M16A, "PWR Vessel 
Internals" and Chapter XI,M2, "Water 
Chemistry" 

No 

A-28 




IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
83 Reactor Vessel Internals (PWR) - Combustion Engineering 

Item Link 
Structure 
and/or 
Component 

Material Environment 
Aging Effect! 
Mechanism 

Aging Management Program 
(AMP) 

Further 
Evaluation 

IV. B3. R P-35 7 

--­

IV.B3-22 
(R-170) 

Incore instruments 
(ICI): ICI thimble 
tubes - lower 

Zircaloy-4 Reactor coolant 
and neutron flux 

Loss of material 
due to wear 

-------­

---­

Chapter XI.M16A, "PWR Vessel 
Internals" 

------­

No 

IV.B3.RP-336 Lower support 
structure (designs 
assembled in two 
vertical sections): 
fuel alignment pins 

Stainless 
steel 

Reactor coolant 
and neutron flux 

Loss of material 
due to wear; 
loss of fracture 
toughness 
due to neutron 
irradiation 
embrittlement; loss 
of preload 
due to thermal and 
irradiation enhanced 
stress relaxation or 
creep 

Chapter XI.M16A, "PWR Vessel 
Internals" 

No 

IV.B3.RP-334 IV.B3-23 
(R-167) 

Lower support 
structure (designs 
assembled in two 
vertical sections or 
with full-height 
shroud plates): 
fuel alignment pins 

Stainless 
steel 

Reactor coolant 
and neutron flux 

Cracking 
due to stress 
corrosion cracking, 
irradiation-assisted 
stress corrosion 
cracking, or fatigue 

Chapter XI.M16A, "PWR Vessel 
Internals" and Chapter XI.M2, "Water 
Chemistry" (for SCC mechanisms only) 

---_.­

No 

A-29 




IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
83 Reactor Vessel Internals (PWR) - Combustion Engineering 

Structure 
Aging Effect! Aging Management Program FurtherItem Link and/or Material Environment 

Component Mechanism (AMP) Evaluation 

IV.B3.RP-334a IV.B3-22 Lower support Stainless Reactor coolant Loss of material Chapter XI.M16A, "PWR Vessel No 
(R-170) structure (designs steel and neutron flux due to wear; Internals" 

assembled in two 16ss of fracture 
vertical sections or toughness 
with full-height due to neutron 
shroud plates): irradiation 
fuel alignment pins embrittiement; loss 

of preload 
due to thermal and 
irradiation enhanced 
stress relaxation or 
creep 

IV.S3.RP-364 Lower support Stainless Reactor coolant Loss of fracture Chapter XI.M16A, "PWR Vessel No 
structure (all steel and neutron flux toughness Internals" 
plants): core (including due to neutron 
support column CASS) irradiation 
welds embrittlement and 

for column welds 
made from CASS, 
thermal 
embrittlement 

IV.S3.RP-363 Lower support Stainless Reactor coolant Cracking due to Chapter XI.M16A, "PWR Vessel No 
structure (all steel and neutron flux stress corrosion Internals" and Chapter XI.M2, "Water 
plants): core cracking. irradiation- Chemistry" (for SCC mechanisms only) 
support column assisted stress 
welds corrosion cracking. 

or fatigue 

IV.B3.RP-330 IV.B3-23 Lower support Stainless Reactor coolant Cracking Chapter XI.M16A, "PWR Vessel No 
(R-167) structure: core steel and neutron flux due to irradiation- Internals" and Chapter XI.M2, "Water 

support column assisted stress Chemistry" (for SCC mechanisms only) 
bolts corrosion cracking 

or fatigue 
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I 

Item Link 
Structure 
and/or 
Component 

Material Environment 
Aging EffectJ 
Mechanism 

Aging Management Program 
(AMP) 

Further 
Evaluation 

IV.B3.RP-331 Lower support 
structure: core 
support column 
bolts· 

Stainless 
steel 

Reactor coolant 
and neutron flux 

Loss of fracture 
toughness 
due to neutron 
irradiation 
embrittlement 

Chapter XI.M16A, "PWR Vessel 
Internals" 

No 

IV.B3.RP-335 IV.B3-23 
(R-167) 

Lower support 
structure (designs 
except those 
assembled with 
full-height shroud 
plates): 
lower core support 
beams 

Stainless 
steel 

Reactor coolant 
and neutron flux 

Cracking 
due to stress 
corrosion cracking 
or fatigue 

Chapter XI.M16A, "PWR Vessel 
Internals" and Chapter XI.M2, "Water 
Chemistry" (for SCC mechanisms only) 

No 

IV.B3.RP-365 Lower support 
structure (designs 
with a core support 
plate): core support 
plate 

Stainless 
steel 

Reactor coolant 
and neutron flux 

Loss of fracture 
toughness 
due to neutron 
irradiation 
embrittlement 

Chapter XI.M16A, "PWR Vessel 
Internals" 

No 

IV.B3.RP-343 Lower support 
structure (designs 
with a core support 
plate): core support 
plate 

Stainless 
steel 

Reactor coolant 
and neutron flux 

Cracking 
due to fatigue 

Chapter XI.M16A, "PWR Vessel 
Internals" 

No 
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• 

Item Link 
Structure 
and/or 
Component 

Material Environment 
Aging Effect! 
Mechanism 

Aging Management Program 
(AMP) 

Further 
Evaluation 

IV.83.RP-342 Lower support 
structure (designs 
with core shrouds 
assembled with full 
height shroud 
plates): deep 
beams 

Stainless 
steel 

Reactor coolant 
and neutron flux 

Cracking 
due to stress 
corrosion cracking, 
irradiation-assisted 
stress corrosion 
cracking, or fatigue 

Chapter XI.M16A, "PWR Vessel 
Internals" and Chapter XLM2, "Water 
Chemistry" (for SCC mechanisms only) 

No 

IV.83.RP-366 Lower support 
structure (designs 
with core shrouds 
assembled with full 
height shroud 
plates): deep 
beams 

Stainless 
steel 

Reactor coolant 
and neutron flux 

Loss of fracture 
toughness 
due to neutron 
irradiation 
em brittlement 

Chapter XI.M16A, "PWR Vessel 
Internals" 

No 

IV.83.RP-339 IV.83-24 
(R-53) 

Reactor vessel 
internal 
components 

Stainless 
steel; nickel 
alloy 

Reactor coolant 
and neutron flux 

Cumulative fatigue 
damage 
due to fatigue 

Fatigue is a time-limited aging analysis 
(TLAA) to be evaluated for the period of 
extended operation. See the SRP, 
Section 4.3 "Metal Fatigue," for 
acceptable methods for meeting the 
requirements of 10 CFR 54.21 (c)(1). 

Yes, TLAA 

IV.83.RP-306 Reactor internal 
"No Additional 
Measures" 
components 

Stainless 
steel; nickel 
alloy 

Reactor coolant 
and neutron flux 

.. 

No additional aging 
management for 
reactor internal "No 
Additional 
Measures" 
components unless 
required by ASME 
Section XI, 
Examination 
Category 8-N-3 or 
relevant operating 
experience exists 

Chapter XI.M16A, "PWR Vessel 
Internals" 

No 
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Item 

IV.83.RP-24 

IV.83.RP-382 

Link 

IV.B3-25 
(RP-24) 

IV.B3-22 
(R-170) 

IV.B3.RP-338 

IV. 83. RP-400 

Structure 
and/or 
Component 
Reactor vessel 
internal 
components 

Reactor vessel 
internals: ASME 
Section XI, 
Examination 
Category 
8-N-3 core support 
structure 
components (not 
already identified 
as "Existing 
Programs" 
components in 
MRP-227-A) 

Upper internals 
assembly (designs 
with core shrouds 
assembled with full 
height shroud 
plates): fuel 
alignment plate 

Core Support 
Barrel Assembly: 
thermal shield 
positioning pins 

Material 

Stainless 
steel; nickel 
alloy 

Stainless 
steel; nickel 
alloy 

Stainless 
steel 

Stainless 
steel 

Environment 

Reactor coolant 
and neutron flux 

Reactor coolant 
and neutron flux 

Reactor. coolant 
and neutron flux 

.. 

Reactor coolant 
and neutron flux 

Aging Effectl 

Mechanism 


Loss of material 
due to pitting and 
crevice corrosion 

Cracking 
due to fatigue, 
stress corrosion 
cracking. or 
irradiation-assisted 
stress corrosion 
cracking; 
loss of material 
due to wear 

Cracking 
due to fatigue 

Cracking due to 
stress corrosion 
cracking, irradiation-
assisted stress 
corrosion cracking 
or fatigue; loss of 
material due to wear 

Aging Management Program 
(AMP) 

Chapter XI.M2, "Water Chemistry" 

Chapter XI.M1, "ASME Section XI 
Inservice Inspection, Subsections IWB, 
IWC, and 
IWD" or Chapter XI.M16A, "PWR Vessel 
Internals," by invoking applicable 
10 CFR 50.55a and ASME Section XI 
in service inspection requirements 

Chapter XI.M16A, "PWR Vessel 
Internals" 

Chapter XI.M16A. "PWR Vessel 
Internals" and Chapter XI.M2. "Water 
Chemistry" (for SCC mechanisms only) 

Further 
Evaluation 

No 

No 

No 

No 
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(4) Revised version of GALL Report Chapter IV.B4 

B4. REACTOR VESSEL INTERNALS (PWR) - BABCOCK AND WILCOX 

Systems, Structures, and Components 

This section addresses the Babcock and Wilcox (B&W) pressurized-water reactor (PWR) vessel 
internals, which consist of components in the plenum cover assembly, the upper grid assembly, 
the control rod guide tube (CRGT) assembly, the core support shield assembly, the core barrel 
assembly, the lower grid assembly, incore monitoring instrumentation (lMI) guide tube 
assembly, and the flow distributor assembly. 

Common miscellaneous material/environment combinations where aging effects are not 
expected to degrade the ability of the structure or component to perform its intended function for 
the period of extended operation are included in IV.E. 

System Interfaces 

The systems that interface with the reactor vessel internals include the reactor pressure vessel 
(IV.A2). 
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Item Link 
Structure 
andfor 
Component 

Material Environment 
Aging Effectl 
Mechanism 

Aging Management Program (AMP) Further 
Evaluation 

lV.B4.RP-242 IV.B4-4 Control rod guide Cast Reactor coolant Loss of fracture Chapter XI.M16A, "PWR Vessel Internals" No 
(R-183) tube (CRGT) austenitic and neutron flux toughness 

assembly: CRGT stainless due to thermal aging 
spacer castings steel embrittlement 

IV.B4.RP-242a Control rod guide Stainless Reactor coolant Cracking due to Chapter XI.M16A, "PWR Vessel Internals" No 
tube (CRGT) steel and neutron flux stress corrosion and Chapter XI.M2, "Water Chemistry" (for 
assembly: CRGT (including cracking or fatigue SCC mechanisms only) 
spacer castinQs CASS) 

IV.B4.RP-245 IV.B4-13 Core barrel Nickel alloy Reactor coolant Cracking Chapter XI.M16A, "PWR Vessel Internals" No 
(R-194) assembly and neutron flux due to stress and Chapter XI.M2, "Water Chemistry" 

(applicable to corrosion cracking 
Crystal River 
Unit 3 or Davis 
Besse only): 
surveillance 
specimen holder 
tube (SSHT) 
studs/nuts or 
bolts 

Nickel alloy Cracking due to IV.B4.RP-245a Core barrel Reactor coolant Chapter XI.M16A, "PWR Vessel Internals" No 
assembly and neutron flux fatigue 
(applicable to 
Crystal River 
Unit 3 or Davis 
Besse only): 
surveillance 
specimen holder 
tube (SSHT) stud 
or bolt locking 
devices 
, 
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Item Link 
Structure 
and/or 
Component 

Material Environment Aging Effect! 
Mechanism 

Aging Management Program (AMP) Further 
Evaluation 

IV.B4.RP-245b Core barrel 
assembly 
(applicable to 
CR-3 or DB 
only): 
surveillance 
specimen holder 
tube (SSHT) stud 
or bolt locking 
devices 

Nickel alloy Reactor coolant 
and neutron flux 

Loss of material due 
to wear; changes in 
dimensions due to 
void swelling or 
distortion 

Chapter XI.M16A, "PWR Vessel Internals" No 

IV.B4.RP-247 IV.B4-13 
(R-194) 

Core barrel 
assembly: lower 
core barrel (LCB) 
bolts 

Stainless 
steel; nickel 
alloy 

Reactor coolant 
and neutron flux 

Cracking 
due to stress 
corrosion cracking 

Chapter XI.M16A, "PWR Vessel Internals" 
and Chapter XI.M2, "Water Chemistry" 

No 

IV.B4.RP-247a Core barrel 
assembly: lower 
core barrel (LCB) 
bolt locking 
devices 

Stainless 
steel; nickel 
alloy 

Reactor coolant 
and neutron flux 

Cracking due to 
fatigue 

Chapter XI.M16A, "PWR Vessel Internals" No 

IV.B4.RP-247b Core barrel 
assembly: lower 
core barrel (LCB) 
bolt locking 
devices 

Stainless 
steel; nickel 
alloy 

Reactor coolant 
and neutron flux 

Loss of material due 
to wear; changes in 
dimensions due to 
void swelling or 
distortion 

Chapter XI.M16A, "PWR Vessel Internals" No 

IV.B4.RP-249 IV.B4-12 
(R-196) 

Core barrel 
assembly: baffle 
plates 

Stainless 
steel 

Reactor coolant-
and neutron flux 

Loss of fracture 
toughness 
due to neutron 
irradiation 
embrittlement 

Chapter XI.M16A, "PWR Vessel Internals" No 

IV.B4.RP-249a Core barrel 
assembly: baffle 
plates 

Stainless 
steel 

Reactor coolant 
and neutron flux 

Cracking due to 
irradiation-assisted 
stress corrosion 
cracking 

Chapter XI.M16A, "PWR Vessel Internals" 
and Chapter XI.M2, "Water Chemistry" 

No 
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IV REACT
B4 Reacto

Item 

OR VESSE

Link 

r Vessel Int
L, INTERNALS, 

Structure 
and/or 
Component 

ernals (PWR) ­
AND REAC

Material 

TOR COOLANT SYSTEM 
Babcock & Wilcox 

Environment 
Aging Effect! 
Mechanism 

Aging Management Program (AMP) 
Further 
Evaluation 

No 

No 

No 
. ". 

IV.B4.RP-241 

IV.B4.RP-241a 

IV.B4.RP-240 

IV.B4-7 
(R-125) 

IV.B4-1 
(R-128) 

Core barrel 
assembly: baffle­
to-former bolts 
and screws 

Core barrel 
assembly: 
locking devices 
(including locking 
welds) of baffle­
to-former bolts 
and internal 
baffle-to-baffle 
bolts 
Core barrel 
assembly: baffle­
to-former bolts 
and screws 

Stainless 
steel 

Stainless 
steel 

Stainless 
steel 

Reactor coolant 
and neutron flux 

Reactor coolant 
and neutron flux 

Reactor coolant 
and neutron flux 

Cracking 
due to stress 
corrosion cracking, 
irradiation-assisted 
stress corrosion 
cracking, fatigue, 
and overload 

Cracking 
due to stress 
corrosion cracking, 
irradiation-assisted 
stress corrosion 
cracking, fatigue, 
and overload 

Loss of fracture 
toughness 
due to neutron 
irradiation 
embrittlem ent; 
loss of preload 
due to thermal and 
irradiation enhanced 
stress relaxation or 
creep; 
loss of material 
due to wear 

----­

Chapter XI.M16A, "PWR Vessel Internals" 
and Chapter XI.M2, "Water Chemistry" (for 
SCC mechanisms only) 

Chapter XI.M16A, "PWR Vessel Internals" 
and Chapter XI.M2, "Water Chemistry" (for 
SCC mechanisms only) 

Chapter XI.M16A, "PWR Vessel Internals" 
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---­ --­

Item Link 
Structure 
and/or 
Component 

Material Environment 
Aging Effect! 
Mechanism 

FurtherAging Management Program (AMP) 
Evaluation 

--­

IV.B4.RP-240a Core barrel Stainless Reactor coolant Loss of fracture Chapter XI.M16A, "PWR Vessel Internals" No 
assembly: . steel and neutron flux toughness 
locking devices due to neutron 
(including locking irradiation 
welds) of baffle­ embrittlement; 
to-former bolts loss of material 
and internal due to wear 
baffle-to-baffle 
bolts 

IV.B4.RP-250 IV.B4-12 Core barrel Stainless Reactor coolant Loss of fracture Chapter XI.M16A, "PWR Vessel Internals" No 
(R-196) assembly: core steel and neutron flux toughness 

barrel cylinder due to neutron 
(including vertical irradiation 
and embrittlement 
circumferential 
seam welds); 
former plates 

IV.B4.RP-250a Core barrel Stainless Reactor coolant Cracking due to Chapter XI.M16A, "PWR Vessel Internals" No 
assembly: core steel and neutron flux irradiation-assisted ,and Chapter XI.M2, "Water Chemistry" (for 
barrel cylinder stress corrosion SCC mechanisms only) 
(including vertical cracking or fatigue 
and 
circumferential 
seam welds); 
former plates 

---­

IV.B4.RP-375 Core barrel Stainless Reactor coolant Cracking Chapter XI.M16A, "PWR Vessel Internals" No 
assembly: steel and neutron flux due to irradiation- and Chapter XI.M2, 'Water Chemistry" (for 
internal baffle-to­ assisted stress SCC mechanisms only) 
baffle bolts corrosion cracking, 

-­ --_.­
fatigue, or overload 
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Item Link 
Structure 
and/or 
Component 

Material Environment 
Aging Effect! 
Mechanism 

Further
Aging Management Program (AMP) Evaluation 

IV.B4.RP-375a Core barrel Stainless Reactor coolant Loss of fracture Chapter XI.M16A, "PWR Vessel Internals" No 
assembly: steel and neutron flux toughness 
internal baffle-to­ due to neutron 
baffle bolts irradiation 

embrittlement; 
loss of preload 
due to thermal and 
irradiation enhanced 
stress relaxation or 
creep; 
loss of material 
due to wear 

Core barrel StainlessIV.B4.RP-244 IV.B4-7 Reactor coolant Cracking Chapter XI.M16A, "PWR VessellnternaJs" No 
(R-125) assembly; steel and neutron flux due to irradiation- and Chapter XI.M2, "Water Chemistry" (for 

external baffle- assisted stress SCC mechanisms only) 
to-baffle bolts corrosion cracking, 
and core barrel- fatigue, and 
to-former bolts; overload 

IV.B4.RP-244a Core barrel Stainless Reactor coolant Cracking Chapter XI.M16A, "PWR Vessel Internals" No 
assembly: steel and neutron flux due to irradiation- and Chapter XI.M2, "Water Chemistry" (for 
locking devices assisted stress SCC mechanisms only) 
(including welds) corrosion cracking, 
of external baffle- or fatigue 
to-baffle bolts 
and core barrel­
to-former bolts 
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Item Link 
Structure 
and/or 
Component 

Material Environment 
Aging Effectl 
Mechanism 

Aging Management Program (AMP) Further 
Evaluation 

IV.B4.RP-243 IV.B4-1 
(R-128) 

Core barrel 
assembly: 
external baffle­
to-baffle bolts 
and core barrel­
to-former bolts 

Stainless 
steel 

Reactor coolant 
and neutron flux 

Loss of fracture 
toughness 
due to neutron 
irradiation 
embrittlement; 
loss of preload 
due to thermal and 
irradiation enhanced 
stress relaxation or 
creep; 
loss of material 
due to wear 

Chapter XI.M16A, "PWR Vessel Internals" No 

IV.B4.RP-243a Core barrel 
assembly: 
locking devices 
(including welds) 
of external baffle­
to~baffle bolts 
and core barrel­
to-former bolts 

Stainless 
steel 

Reactor coolant 
'and neutron flux 

Loss of fracture 
toughness 
due to neutron 
irradiation 
embrittiement; loss 
of material 
due to wear 

Chapter XI.M16A, "PWR Vessel Internals" No 

IV.B4.RP-248 IV,B4-12 
(R-196) 

Core support 
shield (CSS) 
assembly: upper 
core barrel 
IrUCB) bolts 

Stainless 
steel; nickel 
alloy 

Reactor coolant 
and neutron flux 

Cracking 
due to stress 
corrosion cracking 

Chapter XI.M16A, "PWR Vessel' Internals" 
and Chapter XI.M2, "Water Chemistry" 

No 

IV.B4.RP-248a Core support 
shield (CSS) 
assembly: upper 
core barrel 
(UCB) bolt 
locking devices 

Stainless 
steel; nickel 
alloy 

Reactor coolant 
and neutron flux 

Cracking due to 
fatigue 

Chapter XI.M16A, "PWR Vessel Internals" No 
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Item Link 
Structure 
and/or 
Component 

Material Environment 
Aging Effect! 
Mechanism 

FurtherAging Management Program (AMP) 
Evaluation 

IV.B4.RP-248b Core support Stainless Reactor coolant Loss of material due Chapter XI.M16A, "PWR Vessel Internals" No 
shield (CSS) steel; nickel and neutron flux to wear; changes in 
assembly: upper alloy dimensions due to 
core barrel void swelling or 
(UCB) bolt distortion 
locking devices 

IV.B4.RP-252 IV.B4-16 Core support Stainless Reactor coolant Loss of fracture Chapter XI.M16A, "PWR Vessel Internals" No 
(R-188) shield (CSS) steel, and neutron flux toughness 

assembly: CSS including due to thermal aging 
vent valve top CASS and embrittlement 
and bottom PH steels 
retaining rings 
(valve body 
components) 

jIV.B4.RP-252a IV.B4-16 Core support Stainless Reactor coolant Cracking due to Chapter XI.M16A, "PWR Vessel Internals" No 
(R-188) shield (CSS) steel and neutron flux stress corrosion and Chapter XI.M2, "Water Chemistry" (for 

assembly: cracking or fatigue SCC mechanisms only) 
CSS vent valve 
top and bottom 
retaining rings; 
vent valve 
locking devices 
(valve body 
components) 

IV.B4.RP-251 IV.B4-15 Core support Stainless Reactor coolant Loss of material Chapter XI.M16A, "PWR Vessel Internals" No 
(R-190) shield (CSS) steel and neutron flux due to wear; 

assembly: loss of preload 
CSS top flange (wear) 

Plenum cover Reactor coolant Loss of materialIV. B4.RP-251 a IV.B4-15 Stainless Chapter XI.M16A, "PWR Vessel Internals" No 
(R-190) and neutron flux due to wear; 

plenum cover 
assembly: steel 

loss of preload 
weldment rib (wear) 
pads and plenum 
cover support 
flange 
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Structure 
Item Link and/or 

Component 
Material Environment Aging Effect! 

Mechanism 
FurtherAging Management Program (AMP) Evaluation 

IV.B4.RP-256 IV.B4-25 Flow distributor Stainless Reactor coolant Cracking Chapter XI.M16A, "PWR Vessel Internals" No 
(R-210) assembly: flow steel; nickel and neutron flux due to stress and Chapter XI.M2, "Water Chemistry" 

distributor bolts alloy corrosion cracking 

IV.B4.RP-256a Flow distributor Stainless Reactor coolant Cracking due to Chapter XI.M16A, "PWR Vessel Internals" No 
assembly: flow steel; nickel and neutron flux fatigue 
distributor bolt alloy 
locking devices 

IV.B4.RP-256b Flow distributor Stainless Reactor coolant Loss of material due Chapter XI.M16A, "PWR Vessel Internals" No 
assembly: flow steel; nickel and neutron flux to wear; changes in 
distributor bolt alloy dimensions due to 
locking devices distortion or void 

swelling or distortion 

IV.B4.RP-259 IV.B4-31 Incore Monitoring Stainless Reactor coolant Loss of fracture Chapter XI.M16A, "PWR Vessel Internals" No 
(R-205) Instrument (IMI) steel and neutron flux toughness 

guide tube due to neutron 
assembly: IMI irradiation 
guide tube embrittlement 
spider-to-Iower 
grid rib section 
welds 

IV.B4.RP-259a Incore Monitoring Stainless Reactor coolant Cracking due to Chapter XI.M16A, "PWR Vessel Internals" No. 
Instrument (IMI) steel and neutron flux stress corrosion and Chapter XI.M2, 'Water Chemistry" 
guide tube cracking, irradiation-
assembly: assisted stress 
IMI guide tube corrosion cracking 
spider-to-Iower or fatigue 
grid rib sections 
welds 

----------------------------­
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Item Link 
Structure 
and/or 
Component 

Material Environment 
Aging EffecU 
Mechanism 

Aging Management Program (AMP) 
Further 
Evaluation 

IV.B4.RP-258 IV.B4-4 Incore Monitoring Cast Reactor coolant Loss of fracture Chapter XI.M16A, "PWR Vessel Internals" No 
(R-183) Instrument (IMI) austenitic and neutron flux toughness 

guide tube stainless due to thermal aging 
assembly: IMI steel and neutron 
guide tube irradiation 
spiders embrittlement 
IfcastinQs) 

IV.B4.RP-258a Incore Monitoring Stainless Reactor coolant Cracking due to Chapter XI.M16A, "PWR Vessel Internals" No 
Instrumentation steel and neutron flux stress corrosion and Chapter XI.M2, ''Water Chemistry" 
(IMI) guide tube cracking, irradiation-
assembly: assisted stress 
IMI guide tube corrosion cracking 
spiders or fatigue 

IV.B4-25IV.B4.RP-254 Lower grid Nickel alloy Reactor coolant Cracking Chapter XI.M16A, "PWR Vessel Internals" No 
(R-210) assembly: and neutron flux due to stress and Chapter XI.M2. "Water Chemistry" 

alloy X-750 lower corrosion cracking 
grid shock pad 
bolts (Three Mile 
Island Unit 1, .. 
only) 

IV.B4.RP-254a Lower grid Nickel alloy Reactor coolant Cracking due to Chapter XI.M16A. "PWR Vessel Internals" No 
assembly: and neutron flux fatigue 
alloy X-750 lower 
grid shock pad 
bolt locking 
devices (Three 
Mile Island Unit 
1, only) 

IV.B4.RP-254b Lower grid Nickel Alloy Reactor coolant Loss of material due Chapter XI.M16A. "PWR Vessel Internals" No 
assembly: and neutron flux to wear; changes in 
alloy X-750 lower dimensions due to 
grid shock pad void swelling or 
bolt locking distortion 
devices (Three 
Mile Island Unit , 
1, only) 
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Item Link 
Structure 
and/or 
Component 

Material Environment Aging Effect! 
Mechanism 

Aging Management Program (AMP) Further 
Evaluation 

IV.B4.RP-246 IV.B4-12 
(R-196) 

lower grid 
assembly: 
upper thermal 
shield (UTS) 
bolts and lower 
thermal shield 
IflTS) bolts 

Stainless 
steel; nickel 
alloy 

Reactor coolant 
and neutron flux 

Cracking 
due to stress 
corrosion cracking 

Chapter XI.M16A, "PWR Vessel Internals" 
and Chapter XI.M2, "Water Chemistry" 

No 

IV.B4.RP-246a lower grid 
assembly: 
upper thermal 
shield (UTS) bolt 
locking devices 
and lower 
thermal shield 
(lTS) bolt 
locking devices 

Stainless 
steel; nickel 
alloy 

Reactor coolant 
and neutron flux 

Cracking due to 
fatigue 

Chapter XI.M16A, "PWR Vessel Internals" No 

IV.B4.RP-246b lower grid 
assembly: 
upper thermal 
shield (UTS) bolt 
locking devices 
and lower 
thermal shield 
(lTS) bolt 
locking devices 

Stainless 
steel; nickel 
alloy 

Reactor coolant 
and neutron flux 

loss of material due 
to wear; changes in 
dimensions due to 
void swelling or 
distortion 

Chapter XI.M16A, "PWR Vessel Internals" No 

IV.B4.RP-260 IV.B4-31 
(R-205) 

lower grid fuel 
assembly: (a) 
pads; (b) pad-to­
rib section welds; 
(c) alloy X-750 
dowels, cap 
screws and 
locking devices 

Stainless 
steel; nickel 
alloy 

Reactor coolant 
and neutron flux 

loss of fracture 
toughness 
due to neutron 
irradiation 
embrittlement 

Chapter XI.M16A, "PWR Vessel Internals" No 
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Item Link 
Structure 
and/or 
Component 

Material Environment Aging Effect! 
Mechanism 

Further
Aging Management Program (AMP) Evaluation 

IV.B4.RP-260a Lower grid fuel Stainless Reactor coolant Cracking due to Chapter XI.M16A, "PWR Vessel Internals" No 
assembly: (a) steel; nickel and neutron flux stress corrosion and Chapter XI.M2, "Water Chemistry" (for 
pads; (b) pad-to­ alloy cracking or fatigue SCC mechanisms only) 
rib section welds; 
(c) alloy X-750 
dowels, cap 
screws and 
locking devices 

IV.B4.RP-262 IV.B4-32 Lower grid Nickel alloy Reactor coolant Cracking Chapter XI.M16A, "PWR Vessel Internals" No 
(R-203) assembly: alloy and neutron flux due to stress and Chapter XI.M2, "Water Chemistry" 

X-750 dowel-to­ corrosion cracking 
lower fuel 
assembly 
support pad 
locking welds 

IV.B4.RP-261 IV.B4-32 Lower grid Nickel alloy Reactor coolant Cracking Chapter XI.M16A, "PWR Vessel Internals" No 
(R-203) assembly: alloy and neutron flux due to stress and Chapter XI.M2, "Water Chemistry" 

X-750 dowel-to­ corrosion cracking 
guide block .:~. 

welds 
IV.B4.R-53 IV.B4-37 Reactor vessel Stainless Reactor coolant Cumulative fatigue Fatigue is a time-limited aging analysis Yes, TLAA 

(R-53) internal steel; nickel and neutron flux damage (TLAA) to be evaluated for the period of 
components alloy due to fatigue extended operation. See the SRP, Section 

4.3 "Metal Fatigue," for acceptable 
methods for meeting the requirements of 
10 CFR 54.21 (c)(1). 

IV.B4.RP-24 IV.B4-38 Reactor vessel Stainless Reactor coolant Loss of material Chapter XI.M2, "Water Chemistry" No 
(RP-24) internal steel; nickel and neutron flux due to pitting and 

components alloy crevice corrosion 
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
B4 Reactor Vessel Internals (PWR) - Babcock & Wilcox 

Item Link 
Structure 
and/or 
Component 

Material Environment Aging Effect! 
Mechanism Aging Management Program (AMP) 

Further 
Evaluation 

IV. B4. RP-376 Reactor vessel 
internal 
components 

Stainless 
steel; nickel 
alloy 

Reactor coolant 
and neutron flux 

Reduction in ductility 
and fracture 
toughness 
due to neutron 
irradiation 

Ductility - Reduction in Fracture 
Toughness is a TLAA (BAW-2248A) to be 
evaluated for the period of extended 
operation. See the SRP, Section 4.7, 
"Other Plant-Specific TLAAs," for 
acceptable methods for meeting the 
requirements of 10 CFR 54.21(c)(1). 

Yes, TLAA 

IV.B4.RP-382 IV.B4-42 
(R-179) 

Reactor vessel 
internals: ASME 
Section XI, 
Examination 
Category 
B-N-3 core 
support structure 
components 

Stainless 
steel; nickel 
alloy 

Reactor coolant 
and neutron flux 

Cracking 
due to fatigue, 
stress corrosion 
cracking, or 
irradiation-assisted 
stress corrosion 
cracking; 
loss of material 
due to wear 

Chapter XI.M1, "ASME Section XI 
Inservice Inspection, Subsections IWB, 
IWC, and IWD" or Chapter XI.M16A, 
"PWR Vessel Internals," by invoking 
applicable 10 CFR 50.55a and ASME 
Section XI inservice inspection 
requirements 

No 

IV.B4.RP-352 Upper grid 
assembly: alloy 
X-750 dowel-to­
upper fuel 
assembly 
support pad 
welds (all plants 
except Davis-
Besse) 

Nickel alloy Reactor coolant 
and neutron flux 

Cracking 
due to stress 
corrosion cracking 

Chapter XI.M16A, "PWR Vessel Internals" 
and Chapter XI.M2, "Water Chemistry" 

No 
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
B4 Reactor Vessel Internals (PWR) - Babcock &Wilcox 

------------------­ .­

Item Link 
Structure 
and/or 
Component 

Material Environment Aging Effect! 
- Mechanism 

Further
Aging Management Program (AMP) Evaluation 

IV.B4.RP-236 Reactor internal Stainless Reactor coolant No additional aging Chapter XI.M16A. "PWR Vessel Internals" No 
"No Additional steel; nickel and neutron flux management for 
Measures" alloy reactor internal "No 
components Additional 

Measures" 
components unless 
required by ASME 
Section XI, 
Examination 
Category 8-N-3 or 
relevant operating 
experience exists 

IV.B4.RP-400 Core support Stainless Reactor coolant Cracking due to Chapter XI.M16A, "PWR Vessel Internals" No 
shield assembly: steel and neutron flux stress corrosion and Chapter XI.M2, "Water Chemistry" 
upper (top) cracking 
flange weld 

IV.B4.RP-401 Core support Stainless Reactor coolant Loss of fracture Chapter XI.M16A, "PWR Vessel Internals" No 
shield assembly: steel and neutron flux toughness due to 
upper (top) neutron irradiation 
flange weld embrittlement 
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(5) Revised version of GALL Report Chapter IX.C and IX.G 

IX.C Selected Definitions & Use of Terms for Describing and Standardizing 
MATERIALS 

Stainless steel Products grouped under the term "stainless steel" include 
austenitic, ferritic, martensitic, precipitation-hardened (PH), 
or duplex stainless steel (Cr content >11 %). These 
stainless steels may be fabricated using a wrought or cast 
process. These materials are susceptible to a variety of 
aging effects and mechanisms, including loss of material 
due to pitting and crevice corrosion, and cracking due to 
stress corrosion cracking. In some cases, when an aging 
effect is applicable to all of the various stainless steel 
categories, it can be assumed that the term "stainless 
steel" in the "Material" column of an AMR line-item in the 
GALL Report encompasses all stainless steel types. Cast 
austenitic stainless steel (CASS) is quite susceptible to loss 
of fracture toughness due to thermal and neutron irradiation 
embrittlement. In addition, MRP-227-A indicates that PH 
stainless steels or martensitic stainless steels may be 
susceptible to loss of fracture toughness by a thermal aging 
mechanism. Therefore, when loss of fracture toughness 
due to thermal and neutron irradiation embrittlement is an 
applicable aging effect and mechanism for a component in 
the GALL Report, the CASS, PH stainless steel, or 
martensitic stainless steel designation is specifically 
identified in an AMR line-item. 

Steel with stainless steel cladding also may be considered 
stainless steel when the aging effect is associated with the 
stainless steel surface of the material, rather than the 
composite volume of the material. 

Examples of stainless steel designations that comprise this 
category include A-286, SA 193-Gr. 88, SA 193-Gr. 88M, Gr. 
660 (A-286), SA 193-6, SA 193-Gr. 88 or 8-8M, SA453, Type 
416, Type 403, 410, 420, and 431 martensitic stainless 
steels, Type 15-5,17-4, and 13-8-Mo PH stainless steels, 
and SA-193, Grade B8 and 88M bolting materials. 
Examples of wrought austenitic stainless materials that 
comprise this category include Type 304, 304NG, 304L, 
308, 308L, 309, 309L, 316 and 347. Examples of CASS 
that comprise this category include CF3, CF3M, CF8 and 
CF8M. [Ref. 6, 7, 30] 

A-48 




IX.G References 

30. Welding Handbook, Seventh Edition. Volume 4, Metals and Their Weldability, American 
Welding Society. 1984, p. 76-145. 
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Appendix A. Section 2 - Revised version of the SRP-LR 

(1) - Revised version of SRP-LR Table 3.0-1 

Table 3.0-1 FSAR Supplement for Aging Management of Applicable Systems 
GALL 
Chapter 

GALL 
Program 

Description of Program 1m plementation 
Schedule 

Applicable GALL 
Report and SRP-LR 
Chapter References 

XI.M16A PWR Vessel 
Internals 

The program relies on implementation 
of the inspection and evaluation 
guidelines in EPRI Technical Report 
No.1 022863 (MRP-227-A) and EPRI 
Technical Report No. 1016609 
(MRP-228) to manage the aging 
effects on the reactor vessel internal 
components. This program is used to 
manage (a) cracking, including stress 
corrosion cracking, primary water 
stress corrosion cracking, 
irradiation-assisted stress corrosion 
cracking, and cracking due to 
fatigue/cyclicalloading; (b) loss of 
material induced by wear; (c) loss of 
fracture toughness due to either 
thermal aging, neutron irradiation 
embrittlement, or void swelling; (d) 
dimensional changes due to void 
swelling or distortion; and (e) loss of 
preload due to thermal and irradiation-
enhanced stress relaxation or creep. 

Program 
should be 
implemented 
prior to period 
of extended 
operation 

GALL IV I SRP 3.1 

(2) Revised version of SRP-LR Section 3.1.2, "Acceptance Criteria" 

3.1.2.2.9 Removed as a result of LR-/SG-2011-04 
3.1.2.2.10 Removed as a result of LR-ISG-2011-04 
3.1.2.2.12 Removed as a result of LR-ISG-2011-04 
3.1.2.2.13 Removed as a result of LR-ISG-2011-04 
3.1.2.2.14 Removed as a result of LR-ISG-2011-04 

(3) Revised version of SRP-LR Section 3.1.3, "Review Procedures" 

3.1.3.2.9 Removed as a result of LR-ISG-2011-04 
3.1.3.2.10 Removed as a result of LR-ISG-2011-04 
3.1.3.2.12· Removed as a result of LR-ISG-2011-04 
3.1.3.2.13 Removed as a result of LR-ISG-2011-04 
3.1.3.2.14 Removed as a result of LR-ISG-2011-04 
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(5) Revised version of SRP-LR Table 3.1-1 

Table 3.1-1 Su
Report 

mmary of Aging Management Programs for Reactor Vessel, Internals, and Reactor Coolant System Evaluated in Chapter IV of the GALL 

10 Type Component Aging 
Effect/Mechanism 

Aging Management 
Programs 

Further Evaluation 
Recommended 

Rev2 Item Rev1 Item 

3 BWRI Stainless steel or nickel Cumulative fatigue damage Fatigue is a TLAA Yes, TLAA (See IV.B1.R-53 IV.B1-14 (R-53) 

PWR alloy reactor vessel internal due to fatigue evaluated for the period of subsection 3.1.2.2.1) IV.B2.RP-303 IV.B2-31 (R-53) 

components exposed to 
reactor coolant and neutron 
flux 

extended operation (See 
SRP, Section 4.3 "Metal 
Fatigue," for acceptable 
methods to comply with 
10 CFR 54.21 (c)(1) 

IV.B3.RP-339 
IV.B4.R-53 

IV.B3-24 (R-53) 
IV.B4-37 (R-53) 

15 PWR Stainless steel Babcock & 
Wilcox (including CASS, 
martensitic SS, and PH SS) 
and nickel alloy reactor 
vessel internal components 
exposed to reactor coolant 
and neutron flux 

Reduction of ductility and 
fracture toughness due to 
neutron irradiation 
embriUlement, and for 
CASS, martensitic SS, and 
PH SS due to thermal aging 
embriUlement 

Ductility - Reduction in 
fracture toughness is a 
TLAA to be evaluated for 
the period of extended 
operation, See the SRP, 
Section 4.7, "Other Plant-
Specific TLAAs," for 
acceptable methods of 
meeting the requirements 
of 10 CFR 54.21 (c). 

Yes, TLAA (See 
subsection 3.1.2.2.3.3) 

IV.B4.RP-376 N/A 

.. 

28 PWR Stainless steel Combustion 
Engineering "Existing 
Programs" components 
exposed to reactor coolant 
and neutron flux 

Loss of material due to 
wear; cracking due to stress 
corrosion cracking, 
irradiation-assisted stress 
corrosion cracking, or 
fatiQue 

. Chapter XI.M16A, "PWR 
:; Vessel Internals," and 
Chapter XI.M2, "Water 
Chemistry" (for SCC 
mechanisms only) 

No IV.B3.RP-400 N/A 
... 

..­

32 PWR Stainless steel, nickel alloy, Cracking, or loss of material Chapter XI.M1, "ASME No IV.B2.RP-382 IV.B2-26 (R-142) 

or CASS reactor vessel due to wear Section XI Inservice IV.B3.RP-382 IV.B3-22 (R-170) 

internals, core support 
structure (not already 
referenced as ASME 
Section XI Examination 
Category B-N-3 core 
support structure 
components in MRP-227­
A), exposed to reactor 
coolant and neutron flux 

Inspection, Subsections 
IWB, IWC, and IWD" or 
Chapter XI.M16A, "PWR 
Vessel Internals," invoking 
applicable 10 CFR 50.55a 
and ASME Section XI 
inservice inspection 
requirements for these 
components 

IV.B4.RP-382 IV.B4-42 (R-179) 

.,~~, 

i'~, 
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Table 3.1-1 
Report 
10 

51a 

Su

Type 

PWR 

Component 

Stainless steel or nickel 

mmary of Aging Managem

Aging 
EffectJMechanism 

Cracking due to stress 

ent Programs for Reactor 

Aging Management 
Programs 

Chapter XLM16A, "PWR 

Vessel, Internals, and Re

Further Evaluation 
Recommended 

No 

actor Coolant System E

Rev21tem 

IV.B4.RP-241 

valuated in Chapt

Rev11tem 

IV.B4-7 (R-125) 

er IV of the GALL 

alloy Babcock & Wilcox 
reactor internal "Primary" 
components exposed to 
reactor coolant and neutron 

corrosion cracking, 
irradiation-assisted stress 
corrosion cracking, or 
fatigue 

Vessel Internals," and 
Chapter XI.M2, "Water 
Chemistry" (for SCC 
mechanisms only) 

IV.B4.RP-241a 
IV.B4.RP-242a 
IV.B4.RP-247 
IV.B4.RP-247a 
IV.B4.RP-248 

N/A 
N/A 
IV.B4-13 (R-194) 
N/A 
IV.B4-25 (R-210) 

flux IV.B4.RP-248a N/A 
IVB4.RP-249a N/A 
IV.B4.RP-252a N/A 
IV.B4.RP-256 IV.B4-25 (R-210) 
IV.B4.RP-256a N/A 
IV.B4.RP-258a N/A 
IV.B4.RP-259a N/A 
IV.B4.RP-261 IV.B4-32 (R-203) 

51b PWR Stainless steel or nickel Cracking due to stress Chapter XLM16A, "PWR No 

IV.B4.RP-400 

IV.B4.RP-244 

N/A 

IV.B4-7 (R-125) 

alloy Babcock & Wilcox corrosion cracking, Vessel Internals," and IV.B4.RP-244a N/A 
reactor internal "Expansion" 
components exposed to 
reactor coolant and neutron 

irradiation-assisted stress 
corrosion cracking, fatigue, 
or overload 

Chapter XI.M2, "Water 
Chemistry" (for SCC 
mechanisms only) 

IV.B4RP-245 
IV.B4.RP-245a 
IV.B4.RP-246 
IV.B4.RP-246a 

IV.B4-13 (R-194) 
N/A 
IV.B4-12 (R-196) 
N/A

flux IV.B4.RP-254 IV.B4-25 (R-21 0) 
IV.B4RP-254a N/A 
IV.B4.RP-260a N/A 
IV.B4.RP-262 IV.B4-32 (R-203) 
IV.B4.RP-352 N/A 
IV.B4.RP-250a N/A 

52a PWR Stainless steel or nickel Cracking due to stress Chapter XI,M16A, "PWR No 

IV.B4.RP-375 

IV.B3.RP-312 

N/A 

IV.B3-2 (R-149) 
alloy Combustion 
Engineering reactor 
internal "Primary" 
components exposed to 

corrosion cracking, 
irradiation-assisted stress 
corrosion cracking, or 
fatigue 

Vessel Internals," and 
Chapter XLM2, "Water 
Chemistry" (for SCC 
mechanisms only) 

IV.B3.RP-314 
IV.B3.RP-322 
IV.B3.RP-324 
IV.B3.RP-326a 
IV.B3.RP-327 

IV.B3-9 (R-162) 
N/A 
N/A 
N/A 
IV.83-15 (R-155) 

reactor coolant and neutron IV.B3.RP-328 IV.B3-15 (R-155) 
flux IV.B3.RP-342 N/A 

IV.B3.RP-358 N/A 
IV.B3.RP-362a N/A 
IV.B3.RP-363 N/A 
IV.B3.RP-338 N/A 
IV.B3.RP-343 N/A 

-­
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,!."Table 3.1·1 Summary of Aging Management Programs for Reactor Vessel, Internals, and Reactor Coolant System Evaluated in Chapter IV of the GALL 
Report 
ID Rev21tem Rev11tem 

Effect/Mechanism 
Aging Management Further Evaluation AgingComponentType 

Programs Recommended 

IV.B3.RP-320 IV.B3-9 (R-162)Cracking due to stress Chapter XI.M16A. "PWR NoPWR Stainless steel or nickel 52c ' 
IV.B3.RP-334 IV.B3-23 (R-167)corrosion cracking. Vessel Internals." and 


Engineering reactor internal 

alloy Combustion 

Chapter XI.M2. "Water 

"Existing Programs" 


irradiation-assisted stress 
corrosion cracking, or Chemistry" (for SCC 


components exposed to 
 mechanisms only) 

reactor coolant and neutron 

flux 


fatigue 

N/AIV.B2.RP-270aChapter XI.M16A, "PWRStainless steel or nickel Cracking due to stress No53a PWR 
IV.B2.RP-271 IV.B2-10 (R-125)corrosion cracking. Vessel Internals." and alloy Westinghouse 
IV.B2.RP-275 IV.B2-6 (R-128)~ ..reactor internal "Primary" irradiation-assisted stress Chapter XI.M2. "Water 
IV.B2.RP-276 IV.B2-8 (R-120)Chemistry" (for SCC corrosion cracking. or components. exposed to IV.B2.RP-280 IV.B2-8 (R-120)

fatigue I, mechanisms only) reactor coolant and neutron IV.B2.RP-298 IV.B2-28 (R-118).It:flux IV.B2.RP-302 N/A
N/AIV.B2.RP-387 

IV.B3.RP-313 NAChapter XI.M16A, "PWRCracking due to stress NoPWR Stainless steel or nickel 52b 
IV.B3-9 (R-162)IV.B3.RP-316corrosion cracking, Vessel Internals," and alloy Combustion 
N/AIV.B3.RP-323irradiation-assisted stress Chapter XI.M2. "Water Engineering reactor internal N/AIV.B3.RP-325Chemistry" (for SCC "Expansion" components corrosion cracking. or IV.B3-12 (R-155)IV.B3.RP-329

fatigue mechanisms only) exposed to reactor coolant IV.B3-23 (R-167)IV.B3.RP-330 
and neutron flux N/AIV.B3. RP-333 

IV.B3.RP-335 IV.B3-23 (R-167) 
N/AIV.B3.RP-362c 

IV.B2.RP-273 IV.B2-10 (R-125)Chapter XI.M16A, "PWRCracking due to stress No53b PWR Stainless steel 
IV.B2.RP-278 IV.B2-8 (R-120)corrosion cracking, Vessel Internals." and Westinghouse reactor 
IV.B2.RP-286 IV.B2-16 (R-133)Chapter XI.M2, "Water internal "Expansion" irradiation-assisted stress 
IV.B2.RP-291 IV.B2-24 (R-138)corrosion cracking, or Chemistry" (for SCCcomponents exposed to N/AIV.B2.RP-291 a

fatigue mechanisms only) reactor coolant and neutron N/AIV.B2.RP-291 b 
flux IV.B2.RP-293 IV.B2-24 (R-138) 

IV.B2.RP-294 IV.B2-24 (R-138) 
IV.B2.RP-387a N/A 

IV.B2.RP-289 IV.B2-20 (R-130)Cracking due to stress Chapter XI.M16A, "PWRStainless steel or nickel No53c PWR 
IV.B2.RP-301 IV.B2-40 (R-112)corrosion cracking, Vessel Internals," and alloy Westinghouse 
IV.B2.RP-345 N/Airradiation-assisted' stress Chapter XI.M2, "Water reactor internal "Existing 
IV.B2.RP-346 N/Acorrosion cracking, or Chemistry" (for SCCPrograms" components IV.B2.RP-399 N/A

fatigue mechanisms only) exposed to reactor coolant IV.B2.RP-355 N/A
and neutron flux 

l 
~. 
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Table 3.1-1 Summary of Aging Management Programs for Reactor Vessel, Internals, and Reactor Coolant System Evaluated in Chapter IV of the GALL 
Report 
10 Type Component Aging Aging Management Further Evaluation Rev21tem Rev11tem 

Effect/Mechanism ProQrams Recommended 
54 PWR Stainless steel bottom Loss of material due to Chapter XI.M16A, "PWR No IV.B2.RP-284 IV.B2-13 (R-145) 

mounted instrument wear Vessel Internals," or 
system flux thimble Chapter XI.M37, "Flux 
tubes (with or without Thimble Tube Inspection" 
chrome plating) exposed 
to reactor coolant and 
neutron flux (Westinghouse 
"Existing Programs" 
components) 

55a PWR Stainless steel or nickel No additional aging Chapter XI.M16A, "PWR No IV.B4.RP-236 NA 
alloy Babcock and Wilcox management for reactor Vessel Internals" 
reactor internal "No internal "No Additional 
Additional Measures" Measures" components 
components exposed to unless required by ASME 
reactor coolant and neutron Section XI, Examination 
flux Category B-N-3 or relevant 

operating experience exists 

PWR55b Stainless steel or nickel 
alloy Combustion 
Engineering reactor internal 
"No Additional Measures" 
components exposed to 
reactor coolant and neutron 
flux 

PWR Stainless steel or nickel 
alloy Westinghouse 
reactor internal "No 
Additional Measures" 
components exposed to 
reactor coolant and neutron 
flux 

55c 

No additional aging 
management for reactor 
internal "No Additional 
Measures" components 
unless required by ASME 
Section XI, Examination 
Category B-N-3 or relevant 
operating experience exists 

No additional aging 
management for reactor 
internal "No Additional 
Measures" components 
unless required by ASME 
Section XI, Examination 
Category B-N-3 or relevant 
operating experience exists 

IV.B3.RP-306 NAChapter XI.M16A, "PWR No 
Vessel Internals" 

NAIV.B2.RP-265Chapter XI.M16A, "PWR No 
Vessel Internals" 

56a PWR Stainless steel (SS, Loss of fracture toughness Chapter XI.M16A, "PWR No IV.B3. RP-315 IV.B3-7 (R-165) 

including CASS, PH SS or 
martensitic SS) or nickel 
alloy Coml:>lJstion 

due to neutron irradiation 
embrittlement and for CASS, 
martensitic SS, and PH SS 

Vessel Internals" IV.B3. RP-318 
IV.B3.RP-359 
IVB3.RP-360 

IV.B3-8 (R-163) 
N/A 
N/A 
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10 

Table 3.1-1 Summary of Aging Management Programs for Reactor Vessel, Internals, and Reactor Coolant System Evaluated in Chapter IV of the GALL 
Report 

Rev21tem Rev11temAging Management Further Evaluation AgingComponentType 
Programs RecommendedEffect/Mechanism 

Engineering reactor internal 
"Primary" components 
exposed to reactor coolant 
and neutron flux 

PWR Stainless steel (SS, 
including CASS, PH SS or 
martensitic SS) 
Combustion Engineering 
"Expansion" reactor internal 
components exposed to 
reactor coolant and neutron 
flux 

56b 

PWR Stainless steel (SS, 
including CASSo PH SS or 
martensitic SS) or nickel 
alloy Combustion 
Engineering reactor internal 
"Existing Programs" 
components exposed to 
reactor coolant and neutron 
flux 

56c 

PWR Stainless steel (SS, 
including CASS, PH SS or 
martensitic SS) or nickel 
alloy Babcock & Wilcox 
reactor internal "Primary" 
components exposed to 
reactor coolant and neutron 
flux 

58a 

IV.B3.RP-362 
IV.B3.RP-364 

due to thermal aging 
embrittlement; or changes in 

IV.B3. RP-366
dimensions due to void 
IV.B3.RP-365swelling or distortion; or loss IV.B3.RP-326

of preload due to thermal 
and irradiation enhanced 
stress relaxation or creep; or 
loss of material due to wear 

IV.B3.RP-3l7 
IV.B3.RP-33l 

Chapter XI.M16A, "PWR Loss of fracture toughness No 
Vessel Internals" due to neutron irradiation 

IV.B3.RP-359aembrittlement and for CASS, 
IV.B3.RP-36lmartensitic SS, and PH SS IV.B3.RP-362b

due to thermal aging 
embrittlement; or changes in 
dimensions due to void 
swelling or distortion; or loss 
of preload due to thermal 
and irradiation enhanced 
stress relaxation or creep; or 
loss of material due to wear 

IV.B3.RP-3l9 
IV.B3.RP-332 

Chapter XI.M16A, "PWRLoss of fracture toughness No 
~Vessellnternals"due to neutron irradiation 

IV.B3.RP-334aembrittlement and for CASS, 
IV.B3.RP-336martensitic SS, and PH SS IV.B3.RP-357

due to thermal aging 
embrittlement; or changes in 
dimensions due to void 
swelling or distortion; or loss 
of preload due to thermal 
and irradiation enhanced 
stress relaxation or creep; or 
loss of material due to wear 

IV.B4.RP-240 
due to neutron irradiation 

Chapter XI.M16A, "PWRLoss of fracture toughness No 
IV.B4.RP-240a 
IV.B4.RP-242 

Vessel Internals" 
embrittlement and for CASS, 

IV.B4.RP-247bmartensitic SS, and PH SS 
IV.B4.RP-248b

due to thermal aging IV.B4.RP-249 
embrittlement; or changes in IV.B4.RP-25l 
dimensions due to void IV.B4.RP-25la 
swell ina or distortion; or loss IV.B4.RP-252 

N/A 
N/A 
N/A 
N/A 
N/A 

IV.B3-7 (R-165) 
N/A 
N/A 
N/A 
N/A 

., 

IVB3-9 (R-162) 

IV.B3-H (R-156)

N/A 
IV.B3-22 (R-HO) . 
N/A 

IV.B4-l (R-128)
N/A 
IV.B4-4 (R-183) 
N/A
N/A 
IV.B4-12 (R-196) 
IV.B4-15 (R-190)
N/A 
IV.B4-16 (R-188) 
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Table 3.1-1 Summary of Aging Management Programs for Reactor Vessel, Internals, and Reactor Coolant System Evaluated in Chapter IV of the GALL 
Report 
10 Type Component Aging Aging Management Further Evaluation Rev21tem Rev11tem 

Effect/Mechanism Programs Recommended 
of preload due to wear; or 
loss of material due to wear 

IV,B4,Rp·254b 
IV,B4, Rp·256b 

N/A 
N/A 

IV,B4,RP-258 IV,B4·4 (R·183) 
IV,B4,RP·259 
IV,B4,RP·401 

IV,B4·31 (R·205) 
N/A 

58b PWR Stainless steel (SS, 
including CASS, PH SS or 
martensitic SS) or nickel 
alloy Babcock &Wilcox 
reactor internal "Expansion" 
components exposed to 
reactor coolant and neutron 

Loss of fracture toughness 
due to neutron irradiation 
embrittlement and for CASS, 
martensitic S5, and PH SS 
due to thermal aging 
embrittlement; or changes in 
dimensions due to void 

Chapter XI.M16A, "PWR 
Vessel Internals" 

No IV,B4.Rp·245b 
IV.B4.RP·246b 
IV,B4.RP·254b 
IV,B4,RP·260 
IV.B4,Rp·243 
IV,B4,RP·243a 
IV,B4,RP·250 
IV,B4,RP·375a 

N/A 
N/A 
N/A 
IV,B4·31 (R-205) 
IV,B4·1 (R·128) 
N/A 
IV,B4·12 (R·196) 
N/A 

flux swelling or distortion; or loss 
of preload due to thermal 
and irradiation enhanced 
stress relaxation or creep; or 
loss of material due to wear 

59a PWR Stainless steel (SS, Loss of fracture toughness Chapter XI.M16A, "PWR No IV,B2,RP·270 ' IV,B2·l (R·124) 
including CASS, PH SS or 
martensitic SS) or nickel 
alloy Westinghouse reactor 
internal "Primary" 
components exposed to 
reactor coolant and neutron 

due to neutron irradiation 
embrittlement and for CASS, 
martensitic S5, and PH SS 
due to thermal aging 
embrittlement; or changes in 
dimensions due to void 

Vessel Internals" IV,B2,Rp·272 
IV.B2,Rp·296 
IV.B2.RP·297 
IV.B2,RP-302a 
IV,B2,RP·354 
IV,B2,RP·388 
IV.B2,RP·300 

IV,B2·6 (R-128) 
N/A 
N/A 
N/A 
N/A 
N/A
N/A 

flux swelling or distortion; or loss 
of preload due to thermal 
and irradiation enhanced 
stress relaxation or creep; or 
loss of material due to wear 

59b PWR Stainless steel (SS, 
including CASS, PH SS or 
martensitic SS) 
Westinghouse reactor 
internal "Expansion" 
components exposed to 
reactor coolant and neutron 
flux 

Loss of fracture toughness 
due to neutron irradiation 
embrittlement and for CASS, 
martensitic SS, and PH SS 
due to thermal aging 
embrittlement; or changes in 
dimensions due to void 
swelling or distortion; or loss 

Chapter XI.M16A, "PWR 
Vessel Internals" 

No IV.B2.RP·274 
IV,B2,RP-278a 
IV,B2,RP-287 
IV,B2,RP-290 
IV,B2,RP·290a 
IV,B2,RP·290b 
IV,B2.RP-292 
IV,B2,RP-295 
IV,B2,RP·388a 

IV.B2·6 (R·128) 
N/A 
IV,B2-17 (R-135l 
IV,B2·21 (R·140) 
N/A 
N/A 
IV.B2·21 (R·140) 
IV,B2-22 (R-141) 
N/A 

of preload due to thermal 
and irradiation enhanced 
stress relaxation or creep; or 
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,Table 3.1-1 Summary of Aging Management Programs for Reactor Vessel, Internals, and Reactor Coolant System Evaluated in Chapter IV of the GALL 
Report 

Type Aging Further Evaluation Rev21tem Rev11tem 
Effect/Mechanism 

Component Aging Management 
Programs Recommended 

loss of material due to wear 
59c IV.B2-14 (R-137) 

including CASS, PH SS or 
IV.B2.RP-285Loss of fracture toughness Chapter XI.M16A, "PWR PWR Stainless steel (SS, No 
IV.B2.RP-288 IV.B2-18 (R-132) 
IV.B2.RP-299 

due to neutron irradiation Vessel Internals" 
IV.B2-34 (R-115) embrittiement and for CASS, martensitic SS) or nickel 
N/AIV.B2.RP-356alloy Westinghouse reactor martensitic SS, and PH SS 


internal "Existing 
 due to thermal aging 

Programs" components 
 embrittlement; or changes in 

exposed to reactor coolant 
 dimensions due to void 
and neutron flux swelling or distortion; or loss 


of preload due to thermal 

and irradiation enhanced 

stress relaxation or creep; or 

loss of material due to wear 
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Appendix B. Section 1 - Mark-up of Changes to the GALL Report 

In the mark-up, strikethrough text indicates a deletion and underline text indicates an insertion. 

Double strikethrough text indicates the original location of the moved text and a double underline 

text indicates the final location of the moved text. 


(1) Mark-up of changes to GALL Report AMP XI.M16A 

XI.M16A PWR VESSEL INTERNALS 

Program Description 

This program relies on implementation of the Electric Power Research Institute (EPRI) 

Technical Report No. 10165961022863, "Materials Reliability Program: Pressurized 

Water Reactor (PWR) Internals Inspection and Evaluation Guidelines," (MRP-227-A) and 

EPRI Report Technical No. 1016609, "Materials Reliability Program: Inspection Standard 

for PWR Internals," (MRP-228) to manage the aging effects on the pressurized water 

reactor (PWR) reactor vessel internal (RVI) components. The recommended activities in 

MRP-227 -A and additional plant-specific activities not defined in MRP-227 -A are 

implemented in accordance with Nuclear Energy Institute (NEI) 03-08, "Guideline for the 

Management of Materials Issues." The staff approved the augmented inspection and 

evaluation (I&E) criteria for PWR RVI components in NRC Safety Evaluation (SE), 

Revision 1, on MRP-227 by letter dated December 16, 2011. 


This program is used to manage the effects of age-related degradation mechanisms that are 
applicable in general to the PWR RVI components at the facility. _These aging effects include-~ 
(a) various forms of cracking, including stress_-corrosion cracking (SCC). whioh also 
enoompasses primary water stress_-corrosion cracking (PWSCC), irradiation-assisted stress 
corrosion cracking (lASCC). erand cracking due to fatigue/cyclicffi loading; (b) loss of material 
induced by wear; (c) loss of fracture toughness due to either thermal aging or neutron irradiation 
embrittlement; (d) changes in dimension§ due to void swelling or distortion; and (e) loss of 
preload due to thermal and irradiation-enhanced stress relaxation or creep. 

The program applies the guidance in MRP-227-A for inspecting, evaluating, and, if applicable, 
dispositioning non-conforming RVI components at the facility._ The program oonforms to the 
definition of a sampling based oondition monitoring program, as defined by the Branoh 
Technical Position RgU~ 1, with periodio examinations and other inspections of highly affeoted 
internals locations. These examinations provide reasonable assurance that the effects of age­
:related degradation mechanisms will be managed during the period of extended operation. 
The program includes expanding periodic examinations and other inspections ... if the extent of 
the degradation effects identified exceeds the expected levels. 

TRe-MRP-227 -A guidance for selecting RVI components for inclusion in the inspection sample is 
based on a four-step ranking process._ Through this process, the reactor internalsRVls for all 
three PWR designs were assigned to one of the following four groups:_ :Primary,~Expansion. 
~Existing Programs,': and ~No Additional Measures components.:" Definitions of each group 
are provided in "Generic Aging Lessons Learned Report" (GALL Report), Revision 2, Chapter 

·IX.B. 

The result of this four-step sample selection process is a set of ~Primary: ~!nternals GQomponent 
locations for each of the three plant designs that are inspected because they are expected to 
show the leading indications of the degradation effects, with another set of :Expansion: 
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Hnternals G,gomponent locations that are specified to expand the sample should the indications 
be more severe than anticipated. 

The degradation effects in a third set of internals locations are deemed to be adequately 
managed by ~Existing Programs,: such as American Society of Mechanical Engineers (ASMEl 
Code, Section XI,11 Examination Category 8-N-3 examinations of core support structures. _A 
fourth set of internals locations are deemed to require "NRO a8dditional mMeasures.:-As-a 
result, the program typically identifies 5 to 15% of the RVI locations as Primary Component 
locations for inspestions, with another 7 to 10% of the RVI locations to be inspested as 
Expansion Components, as vlarranted by the evaluation of the inspection results. I\nother 5 to 
15% of the internals locations are covered by Existing Programs, with the remainder requiring 
no additional measures. This prooess thus uses appropriate oomponent funotionality criteria, 
age related degradation susceptibility criteria, and failure consequence criteria to identify the 
components that will be inspected under the program in a manner that conforms to the sampling 
oriteria for sampling based condition monitoring programs in Section 1\.1.2.3.4 of NRC Branch 
Position RLSB 1. Consequently, the sample selestion process is adequate to assure that the 
intended function(s) of the PVVR reactor internal components are maintained during the period 
of extended operation. 
The program's use of visual examination methods in MRP 227 for detection of relevant 
conditions (and the absence of rele'Jant conditions as a visual examination acceptanoe criterion) 
is consistent with the I\SME Code, Seotion XI rules for visual examination. However, the 
program's adoption of the MRP 227 guidance for visual examinations goes beyond the l\SME 
Code, Section XI visual examination criteria beoause additional guidance is incorporated into 
MRP 227 to clarify hO'li the particular visual examination methods 'Nill be used to detect relevant 
conditions and describes in more detail how the visual techniques relate to the specific RVI 
components and how to detect their applicable age related degradation effects. 
The technical basis for detesting relevant conditions using volumetric ultrasonic testing (UT) 
inspection techniques can be found in MRP 228, where the review of existing bolting UT 
examination technical justifications has demonstrated the indication detection capability of at 
least t',,\'0 vendors, and 'Nhere vendor technical justification is a requirement prior to any 
additional bolting examinations. Specifically. the capability of program's UT volumetric methods 
to detect loss of integrity of PVVR internals bolts, pins, and fasteners, such as baffle former 
bolting in B&V\/ and VVestinghouse units, has been well demonstrated by operating experience. 
In addition, the program's adoption of the MRP 227 guidance and process incorporates the UT 
criteria in MRP 228, which calls for the technical justifications that are needed for volumetric 
examination method demonstrations, required by the ASME Code, Seotion V. 
The program also includes future industry operating experience as incorporated in periodic 
revisions to MRP 227. The program thus provides reasonable assurance for the long term 
integrity and safe operation of reastor internals in all commercial operating U.S. PWR nuolear 
power plants. 
Age related degradation in the reastor internals is managed through an integrated program. 
Specific features ofthe integrated program are listed in the following ten program elements. 
Degradation due to changes in material properties (e.g., loss of fracture toughness) was 
considered in the determination of inspection recommendations and is managed by the 
requirement to use appropriately degraded properties in the evaluation of identified defects. The 
integrated program is implemented by the applicant through an inspection plan that is submitted 
to the NRC for review and approval '/t'ith the application for license renewal. 

Evaluation and Technical Basis 

11 Refer to the GALL Report, Chapter I, for applicability of various editions of the ASIIIIE Code, Section XI. 
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1. Scope of Program: Jhe scope ofthe program includes all RVI components at the [as an 
administrative action itom for tho AMP, the applicant to fil! in the name of the applicant's nuc!ear 
facility, incf.uding applicable units], which [is/arel built to a [applicant to fill in 'V'lestinghouse, GE, 
or 8&V'A as appticab,l-e} based on the plant's applicable nuclear steam supply system ~ 
design._ The scope of the program applies the methodology and guidance in MRP-227 -A#le 
most recently NRC endorsed version of MRP 227, which provides .an augmented inspection and 
flaw evaluation methodology for assuring the functional integrity of safety-related internals in 
commercial operating U.S. PWR nuclear power plants designed by Babcock & Wilcox (B&W,1 
Combustion Engineering (CE,1 and Westinghouse._ The scope of components considered for 
inspection tl-A€iefin MRP-227 guidance includes-A include core support structures (typically 
denoted as Examination Category B N 3 by the ASME Code, Section XI),"," those RVI 
components that serve an intended license renewal safety function pursuant to criteria in 10 
_CFR 54.4(a)(1), and other RVI components whose failure could prevent satisfactory 
accomplishment of any of the functions identified in 10 CFR 54.4(a)(1 )(i), (ii), or (iii).- In addition, 
ASME Code, Section XI includes inspection reguirements for PWR removable core support 
structures in Table IWB-2500-1, Examination Category B-N-3, which are in addition to any 
inspections that are implemented in accordance with MRP-227 -A. 

The scope of the program does not include consumable items, such as fuel assemblies, 
reactivity control assemblies, and nuclear instrumentation, because these components are not 
typically within the scope of the components that are required to be subject to an aging 
management review (AMR), as defined by the criteria set in 10 CFR 54.21 (a)(1) . .:... The scope of 
the program also does not include welded attachments to the internal surface of the reactor 
vessel because these components are considered to be ASME Code Class 1 appurtenances to 
the reactor vessel and are adequately managed in accordance with an applicant's AMP that 
corresponds to GALL AMP XI.M1, "ASME Code, Section XI Inservice Inspection, Subsections 
IWB, IWC, and IWD." 

The scope of the program includes the response bases to applicable license rene'Nal 
applicant action items (LRAAls) on the MRP 227 methodology, and any additional programs, 
actions, or activities that are discussed in these LRAAI responses and credited for aging 
management of the applicant's RVI components. The LR,AAls are identified in the staff's 
safety evaluation on MRP 227 and include applicable action items on meeting those 
assumptions that formed the basis of the MRP's augmented inspection and flay.' evaluation 
methodology (as discussed in Section 2.4 of MRP 227), and NSSS vendor specific or plant 
specific LRAAls as 'Nell. The responses to the LRAAls on MRP 227 are pro\,rided in Appendix 
C of the LRA. 

The guidance in MRP 227 specifies applicability limitations to base loaded plants and the 
fuel loading management assumptions upon which the functionality analyses were based. 
These limitations and assumptions require a determination of applicability by the applicant for 
each reactor and are covered in Section 2.4 of MRP 227. 

2. Preventive Actions: The guidance in MRP-227 -A relies on PWR water chemistry control to 
prevent or mitigate aging effects that can be induced by corrosive aging mechanisms (e.g., loss 
of material induced by general, pitting corrosion, crevice corrosion, or stress_-corrosion cracking 
or any of its forms [SCC, PWSCC, or IASCClk Reactor coolant water chemistry is monitored 
and maintained in accordance with the Water Chemistry Program, as described. The program 
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description, evaluation, and technical basis of ".'ater chemistry are presented in GALL AMP 
XI:M2, "Water Chemistry." 

3. Parameters Monitoredllnspected:_ The program manages the following age-related 
degradation effects and mechanisms that are applicable in general to t-Ae--RVI components at 
the facility: ja)-_cracking induced by SCC, PWSCC, IASGC, or fatigue/cycliccH loading; (b)-Joss 
of material induced by wear; (c)-Joss of fracture toughness induced by either thermal aging or 
neutron irradiation embrittlement; (d)-_changes in dimension§. due to void swelling and irradiation 
growth,....QI distortion, or deflection; and (e)-Joss of preload caused due toBy thermal and 
irradiation-::enhanced stress relaxation or creep. 

For the management of cracking, the program monitors for evidence of surface breaking linear 
discontinuities if a visual inspection technique is used as the non-destructioove examination 
(NDE) method, or for relevant flaw presentation signals if a volumetric ultrasonic testing (UTl 
method is used as the NDE method. _For the management of loss of material, the program 
monitors for gross or abnormal surface conditions that may be indicative of loss of material 
occurring in the components._ For the management of loss of preload, the program monitors for 
gross surface conditions that may be indicative of loosening in applicable bolted, fastened, 
keyed, or pinned connections._ The program does not directly monitor for loss of fracture 
toughness that is induced by thermal aging or neutron irradiation embrittlement, or by void 
swelling and irradiation growth; instead. Instead, the impact of loss of fracture toughness on 
component integrity is indirectly managed by.;.J1l using visual or volumetric examination 
techniques to monitor for cracking in the components~ and Byill applying applicable reduced 
fracture toughness properties in the flaw evaluations-#, in cases where cracking is detected in 
the components and is extensive enough to I.'Jarrant necessitate a supplemental flaw growth or 
flaw tolerance evaluation under the MRP 227 guidance or ASME Code, Section XI 
requiremonts . .:.,.. The program uses physical measurements to monitor for any dimensional 
changes due to void swelling or, irradiation grovvth, distortion, or deflection . .:. 

Specifically, the program implements the parameters monitored/inspected criteria for [as an 
administrative action item for the AMP, applicant is to select one of the following to finish the 
sentence, as applicab/e to its NSSS vendor for its internals: "for B&W designed Primary 
Components in Table 4 1 of,tIARP 227"; "for CE designed Primary Components in TaNe 4 2 
of MRP 227';' and "for V'/estinghouse designed .Primal)' Components in Tab!e 4 3 of MRP 
227']. AdditionaIlY,-the program implements the parameters monitored/inspected criteria for 
[as an administrative action item for the AMP, applicant is to select one of the following to 
finish the sentence, as applicable to its NSSS vendor for its internals: "for B&W designed 
Expansion Components in Table 4 4 of MRP 227"; "for CE designed Expansion Components 
fn Table 4 5 of MRP 227"; and "for lfi/estinghouse designed Expansion Components in Table 
4 6 of MRP 227']. The parameters monitored/inspected for Existing Program Components 
follow the bases for referenced Existing Programs, such as the requiroments for ASME Code 
Class RVI components in ASME Code, Section XI, Table Ivva 2500 1, Examination 
Categories a N 3, as implemented through the applicant's ASME Code, Section XI program, 
or the recommended program for inspecting VVestinghouse designed flux thimble tubes in 
GALL AMP XI.M37, "Flux Thimble Tube Inspection." No inspections, except for those 
specified in ASME Code, Section XI, are required for components that are identified as 
requiring "No Additional Measures," in accordance with the analyses reported in MRP 227. 

Specifically, the program implements the parameters monitored/inspected criteria consistent 
with the applicable tables in Section 4, "Aging Management Requirements," in MRP-227-A. 



",:'''-, . 

4. Detection ofAging Effects: The detection of aging effects is covered in two places: (a) the 
guidance in Section 4 of MRP 227 provides an introductory discussion and justification of the 
examination The inspection methods selected for detecting the aging effects of interest; and (b) 
standards for examinationare defined and established in Section 4 of MRP-227-A. Standards 
for implementing the inspection methods, procedures, are defined and personnel are 
providedestablished in a companion document, MRP-228. In all cases, well-established 
inspection methods are WOfe-selected._ These methods include volumetric UT examination 
methods for detecting flaws in bolting, physical measurements for detecting changes in 
dimension, and various visual (VT -3, VT-1, and EVT -1) examinations for detecting effects 
ranging from general conditions to detection and sizing of surface-breaking discontinuities. 
Surface examinations may also be used as an alternative to visual examinations for detection 
and sizing of surface-breaking discontinuities. 

Cracking caused by SCC, IASCC, and fatigue is monitored/inspected by either VT-1 or EVT-1 
examination (for internals other than bolting) or by volumetric UT examination (bolting). +Re VT­
:3 visual methods may be applied for the detection of cracking in non-redundant RVI 
components only when the flaw tolerance of the component or affected assembly, as evaluated 
for reduced fracture toughness properties, is known and the component has been shown to be 
tolerant of easily detected large flaws, even under reduced fracture toughness conditions.- VT-3 
visual methods are acceptable for the detection of cracking in redundant RVI components (e.g., 
redundant bolts or pins used to secure a fastened RVI assembly). 

In addition, VT-3 examinations are used to monitor/inspect for loss of material induced by wear 
and for general aging conditions, such as gross distortion caused by void swelling and 
irradiation growth or by gross effects of loss of preload caused by thermal and irradiation-
enhanced stress relaxation and creep. . 

In addition, theThe program adopts the recommondod guidance in MRP-227-A for defining the 
:Expansion criteriaCriteria" that need to be applied to the inspection findings of ~Primary 
Components and Existing Requirement Components" components and for expanding the 
examinations to include additional ~Expansion Components. As a result," components. RVI 
component inspections performed on the RVI components are performed consistent with the 
inspection frequency and sampling bases for ~Primary Components, " components, "Existing 
Requirement ComponentsPrograms" components, and ~Expansion Components" compononts 
in MRP-227-A, which have been demonstrated to be in conformance with the inspection criteria, 
sampling basis criteria, and sample Expansion criteria in Section A.1.2.3.4 of NRC Branch 
Position RLSB 1. 

Specifically, the program implements the parameters monitored/inspected criteria and bases 
for inspecting the relevant parameter conditions for [as an administrathlD action item for the 
AMP, applicant is to setect one of the follevl..jng to finish the sentence, as app#cable to its 
,I\JSSS vendor for its internals: HBgV'! designed Primary Components in Table 4 1 of MRP 
227"; "CE designed Primary Components in Table 4 2 of MRP 227;" or "1JIf.estinghouse 
designed Primary Components in Table 4 3 of MRP 227'1 and for [as an administrative action 
item for the AtwP, applicant is to select one of the folloviing to finish the sentence, as 
applicable to its NSSS vendor for its internals: "for B&V'! designed Expansion Components in 
Table 4 4 of MRP 227;" "for CE designed expansion components in Table 4 5 of .MRP 227;" 
and "for IJ/estinghouse designed Expansion Components in Table 4 6 ofMRP 227'1. 

The program is supplemented by the follo' ....ing plant specific Primary Component and 
Expansion Component inspections for the program (as applicable): [As a rei€v-ant license 
renewal applioant aotion item, the applicant ;s to Jist (using criteria in MRP 227) each 
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additional Riff component that needs te be inspected as an additional plant specific Primary 
Component for the applicanfs program and each additional RIfJ component that needs to be 
inspected as an additlonaJ pf.ant specific Expansion Component for the applicant's program. 
For oach pf.ant specific component added as an additional primary or Expansion Component, 
tho list should inoJude the applicable aging effects that will be monitored for, the inspoction 
method or methods used for monitoring, and tho samp,l-e size and frequoncios for the 
O1f8mination5j . 

In addition, in some cases (as defined in MRP-227-A), physical measurements are used as 
supplemental techniques to manage for the gross effects of wear, loss of preload due to stress 
relaxation, or for changes in dimension§ due to void swelling, deflection or distortion . ...:::J:Ae 
physical measurements methods applied in accordance with this program include [Applicant to 
input phy-sical measure methods fdentifiedby the MRP in response to NRC RAl No. 11 in tho 
{VRC's Request for Additiona! Information to r·.4r. Christon B. Larson, EPRI MRP on Topica! 
Report MRP 227 dated November 12, 2009]. 

Inspection coverages for "Primary" and "Expansion" RVI components are implemented 
consistent with Sections 3.3.1 and 3.3.2 of the NRC SE, Revision 1! on MRP-227. 

5. Monitoring and Trending:_ The methods for monitoring, recording, evaluating, and trending 
the data that result from the program's inspections are given in Section 6 of MRP-227 -A and its 
subsections. +fie Flaw evaluation methods include, including recommendations for 11aw depth 
sizing and for crack growth determinations as well.1!§. for performing applicable limit load, linear 
elastic and elastic-plastic fracture analyses of relevant flaw indications:-. are defined in MRP­
==-=-.;....;:.:... The examinationsexamination and re-examinations required by thethat are implemented 
in accordance with MRP-227 guidance-A, together with the requirementscriteria specified in 
MRP-228 for inspection methodologies, inspection procedures, and inspection personnel, 
provide timely detection, reporting, and corrective actions with respect to the effects of the age 
related degradation mechanisms '.\Iithin the scope of the program. The extent of the 
examinations, beginning 'Nith the sample of susceptible PWR internals component locations 
identified as Primary Component locations, with the potential for inclusion of Expansion 
Component IOGations if the effects are greater than antiCipated, plus the continuation of the 
Existing Programs activities, such as the ASME Code, Section XI, Examination Category B N 3 
examinations for core support structures, provides a high degree of confidence in the totalfor 
timely detection, reporting, and implementation of corrective actions for the aging effects and 
mechanisms managed by the program. 

The program applies applicable fracture toughness properties, including reductions for thermal 
aging or neutron embrittlement. in the flaw evaluations of the components in cases where 
cracking is detected in a RVI component and is extensive enough to warrant a supplemental flaw 
growth or flaw tolerance evaluation. 

For Singly-represented components, the program includes criteria to evaluate the aging effects 
in the inaccessible portions of the components and the resulting impact on the intended 
function{s) of the components. For redundant components (such as redundant bolts, screws, 
pins, keys, or fasteners, some of which are accessible to inspection and some of which are not 
accessible to inspection), the program includes criteria to evaluate the aging effects in the 
population of components that are inaccessible to the applicable inspection technique and the 
resulting impact on the intended function{s) of the assembly containing the components. 
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6. Acceptance Criteria: _Section 5 of MRP-227-A, which includes Table 5-1 for 8&W-designed 
RVls, Table 5-2 for CE-designed RVls; "and Table 5-3' for Westinghouse-designed RVls, provides 
the specific examination and flaw evaluation acceptance criteria for the ~Primary~ and ~Expansion 
Component examinations. For" RVI component examination methods. For RVI components 
addressed by examinations referenced to performed in accordance with the ASME Code, 
Section XI, the IVVB 3500 acceptance criteria ~in IW8-3500 are applicable. For etAerRVI 
components covered by other "Existing Programs,": the examination acceptance criteria are 
described within the Existing Programapplicable reference document. 

The guidance in MRP 227 contains three types of examination As applicable, the program 
establishes acceptance criteria.,. 

• 	 For \4sual examination (and surface examination as an alternative to visual examination), 
the examination acceptance criterion is the absence of any of the specific, descriptive 
relevant conditions; in addition, there are requirements to record and disposition surface 
breaking indications that are detected and sized for length by 'IT 1/EVT 1 examinations; 

• 	 For volumetric examination, the examination acceptance criterion is the capability for 
reliable detection of indications in bolting, as demonstrated in the examination Technical 
Justification; in addition, there are requirements for system level assessment of bolted or 
pinned assemblies '.\'ith unacceptable volumetric (UT) examination indications that 
exceed specified limits; and 

For physical measurements, the examination acceptance criterion for the acceptable tolerance 
in the measured differential height from the top of the plenum rib pads to the vessel seating 
surface in B&VV plants are given in Table 5 1 of MRP 227, The acceptance criterion for phYSical 
measurements performed on the height limits of the Westinghouse designed hold down springs 
are [The incorporation of this sentence ts a license renew·af applicant action item for 
Westinghouse PWR applicants only insert the applicable sentence incorporating the specified . 
EillY.physical measurement criteria only if the applioant's faoility is based on a Westinghouse 
NSSS design: the lI'lestinghouse applicant is to inoorporate the applicable Janguage and then 
speoify the fit up limits on the hold down spdngs, as established on a p!.ant specIfic basis for the 
design ofthe hold down springs at the apptioant's I/'lestinghouse designed facility].monitoring 
methods that are credited for aging management of particular RVI com ponents. 

7. Corrective Actions:_ Corrective actions follo'liing the detection of unacceptable conditions 
are fundamentally provided for in each plant's corrective action program. Any detected 
conditions that do not satisfy the examination acceptance criteria are required to be 
dispositioned through the plant corrective action program, which may require repair, 
replacement, or analytical evaluation for continued service until the next inspection. 
The disposition will ensure that design basis functions of the reactor internals components will 
continue to be fulfilled for all licensing basis loads and events. Examples of methodologies that 
can be used to analytically disposition unacceptable conditions are found in the ASME Code, 
Section XI or in Section 6 of MRP 227. Section 6 of MRP 227 describes the options that are 
available for disposition of detected conditions that exceed the examination acceptance criteria 
of Section 5 of the report. These include engineering evaluation methods, as 'lyle!! as 
supplementary examinations to further characterize the detected condition, or the alternative of 
component repair and replacement procedures. The latter are subject to the requirements of the. 
ASME Code, Section XI. The implementation of the guidance in MRP 227 The implementation 
of the guidance in MRP-227-A, plus the implementation of any ASME Code requirements, 
provides an acceptable level of aging management of safety-related components addressed in 
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accordance with the corrective actions of 10 CFR Part 50, Appendix B or its equivalent, as 
applicable. 

Other alternative corrective ~actions bases may be used to disposition relevant conditions 
if they have been previously approved or endorsed by the NRC. Examples of previously NRC 
endorsed alternative corrective actions bases include those corrective actions bases for 
VVestinghouse design RVI components that are defined in Tables 4 1, 4 2, 4 3, 4 4, 4 6, 4 6, 4 
7 and 4 8 of Westinghouse Report No. WCAP 14577 Rev. 1 A, or for 8&VV designed RVI 
components in 8&W Report No. 8NN 2248. Westinghouse Report No. VVCAP 14577 Rev. 1 A 
'/las endorsed for use in an NRC SE to the VVestinghouse Owners Group, dated February 10, 
2001. 8&W Report No. 8NN 2248 ,<,vas endorsed for use in an SE to Framatome Technologies 
on behalf of the 8&W Ollmers Group, dated December 9, 1999._ Alternative corrective ~ 
basesactions not approved or endorsed by the NRC will be submitted for NRC approval prior to 
their implementation. 

8. Confirmation Process:_ Site quality assurance procedures, review and approval processes, 
and administrative controls are implemented in accordance with the recommendations of NEI 03­
08 and the requirements of 10 CFR Part 50, Appendix B, or their equivalent, as applicable.-+t--is 
expected that the The implementation of the guidance in MRP-227 will provide A, in conjunction 
with I\IEI 03-08 and other guidance documents, reports, or methodologies referenced in this 
AMP, provides an acceptable level of quality and an acceptable basis for inspectionconfirming 
the quality of inspections, flaw evaluation, and other elements of aging management of the PVVR 
internals that are addressed in accordance vllith the 10 CFR Part 50, Appendix 8, or their 
equivalent (as applicable), confirmation process, and administrative controlsevaluations, and 
corrective actions. 

9. Administrative Controls: Jhe administrative controls for SH6Rthese types of programs, 
including their implementing procedures and review and approval processes, are implemented 
in accordance with the recommended industry guidelines and criteria in NEI 03-08, and are 
under existing site 10 CFR 50 Appendix Bol. Quality Assurance Programs, or their equivalent, as 
applicable. ~ The evaluation in Section 3.5 of the NRC's SE, Revision1, on MRP-227 
provides the basis for endorsing NEI 03-08. This includes endorsement of the criteria in 
NEI-03-08 for notifying the NRC of any deviation from the I&E methodology in MRP-227-A and 
justifying the deviation no later than 45 days after its approval by a program is thus expected to 
be established with a sufficient level of documentation and administrative controls to ensure 
effective long term implementationlicensee executive. 

10. Operating Experience: Relatively few incidents of PV\lR internals aging degradation have 
been reported in operating U.S. commercial PWR plants. A summary of observations to date is 
provided in Appendix A of MRP 227 A. Jhe applicant is expected to review subsequentand 
assessment of relevant operating experience for impactits impacts on ftsthe program-GF-te 
participate in industry initiatives that perform this function. 

The application of the MRP 227 guidance will establish a considerable amount of , including 
implementing procedures, are governed by NEI 03-08 and Appendix A of MRP-227-A, 
Consistent with MRP-227-A, the reporting of inspection results and operating experience evef 

the next few years. Section 7 of MRP 227 describes the reporting requirements for these 
applications, and the plan for evaluating the accumulated additional operating experienceis 
treated as a "Needed" category item under the implementation of NEI 03-08. 
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The program is informed and enhanced when necessary through the systematic and ongoing 
review of both plant-specific and industry oPerating expehence, as discussed in Appendix B of 
the GALL Report, which is documented in LR-ISG-2011-05. 
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· . 
(2) Mark-up of changes to GALL Report Chapter IV.82 . 

B2.REACTORVESSEL INTERNALS (PWR) - WESTINGHOUSE 

Systems, Structures, and Components 

This section addresses the Westinghouse pressurized-:water reactor (PWR) vessel internals-aA4 
consists of, which consist of components in the upper internals assembly, the control rod guide 
tube assembliesassembly, the core barrel assembly, the baffle/former assembly, the lower 
internal assembly, and theinternals assembly, lower support assembly, thermal shield assembly, 
bottom mounted instrumentation support structures. Based on Regulatory Guide 1.26, "Quality 
Group Classifications and Standards for 'Plater, Steam , and Radioactive Waste Containing 
Components of Nuclear PO'l,,!er Plants," all structures and components that comprise the reactor 
vessel are governed by Group ,A, or B Quality Standards.system, and alignment and interfacing 
components. 

Common miscellaneous material/environment combinations where aging effects are not 
expected to degrade the ability of the structure or component to perform its intended function for 
the period of extended operation are included in IV.E. 

System Interfaces 

The systems that interface with the reactor vessel internals include the reactor pressure vessel 
(IV.A2). 

Inspection Plan 

An applicant ' ....ill submit an inspection plan for reactor internals to the NRC for review and 
approval with the application for license rene· ....al in accordance with Chapter XLM16A, "PVVR 
Vessel Internals." 
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
82 Reactor Vessel Internals (PWR) - Westinghouse 

FurtherStructure and/or Aging Effect! Aging Management Program Item Link Material Environment (AMP) EvaluationComponent Mechanism 

IV,B2,RP-300 IV,B2-33 Alignment and Stainless steel Reactor coolant and 
(R-108) interfacing components: neutron flux 

internals hold down 
spring 

Loss of preload 
due to thermal and 
irradiation enhanced 
stress relaxation; changes 
in dimensions 
due to void swelling or 
distortion; loss of material 
due to wear 

IV,B2,RP-301 IV.B2-40 Alignment and Stainless steel Reactor coolant and Cracking 
(R-112) interfacing components: neutron flux due to stress-::corrosion 

upper core plate cracking 
alignment pins 

IV,B2,RP-299 IV,B2-34 
(R-115) 

IV.B2,RP-271 IV.B2-10 
(R-125) 

Alignment and Stainless steel Reactor coolant and Loss of material 
interfacing components: neutron flux due to wear 
upper core plate 
alignment pins 

Baffle-to-former Stainless steel Reactor coolant and Cracking 
assembly: accessible neutron flux due to irradiation-assisted 
baffle-to-former bolts stress-::corrosion cracking 

aflGQr fatigue 

Chapter XLM16A, "PWR Vessel No 
Internals" 
PriFRary C9FRp9nents (iaentifiea in 

the "StrblGtblre and GOFRponents" 
ool!ffi:I.A1 
~sion cOFRpononts 

No'GRapier XI.M2, "Water-GMFRtstfy,'! 
aM 
Chapter XI.M16A, "PWR Vessel 
Internals" and Chal2ter XI.M2, 
'Water Chemistet" 
Existing PrograFR co~s 
fiGeFltff~e "SIH1G!blFe ana 
COFRpenents" colblFRn) 

1::, 

Chapter XI.M16A, "PWR Vessel No 
Internals" 
~t~raFR ceFRponents 
fiGefltifiBd-if!-#\e "StFblctbl Fe and 
GeFRponents" GolblFAfl1 ' 

1::, ,n, 

NoGhapter XI.M2, "Water GheFRistry," 
aM 
Chapter XI.M16A, "PWR Vessel 
Internals" 
Pfi~0fIlI*Jnents (iaentified in 
Ihe "Strblctl:Jre ana COFRponents'-' 
ool!ffi:I.A1 
and Chal2ter XI.M2, "Water 
Chemistet" (for E*pansion 
GOFRpooents see AM~ IleFRs 
1\'1.92,~P 273 an€lIV,B2,~P 
I~sr.r. mechanisms onlv) 
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
B2 Reactor Vessel Internals (PWR) - Westinghouse 

Item Link 
Structure and/or 
Component 

Material Environment 
Aging Effect! 
Mechanism 

Aging Management Program 
(AMP) 

Further 
Evaluation 

IV.B2.RP-272 IV.B2-6 
(R-128) 

Baffle-to-former 
assembly: accessible 
baffle-to-former bolts 

Stainless steel Reactor coolant and 
neutron flux 

Loss of fracture 
toughness 
due to neutron irradiation 
embrittlement; 
cJ:!~changes in 
dimensions 
due to void swelling.QI 
distortion; 
loss of preload 
due to thermal and 
irradiation enhanced 
stress relaxation or cree!;! 

Chapter XI.M16A, "PWR Vessel 
Internals" 
i=lFimaF1' cemf3e~efltifie4.ffi 
~oture and Components" 
ooIuffifl} 
(feF e*paflsion eompenents see 
AMR Items IV.B2.Ri=l 274 and 
IV.B2.RP 287) 

No 

IV.B2.RP-270 IV.B2-1 
(R-124) 

Baffle-to-former 
assembly: baffle and 
former plates 

Stainless steel Reactor coolant and 
neutron flux 

Changes in dimensions 
due to void swelling.QI 
distortion 

Chapter XI.M16A, "PWR Vessel 
Internals" 
i=lrima"" coml3onents (iElentified in 

the "Strueture anEl ComJo'lon~ 
ooIuffifl} 

c::. .9fHlGffif.*)Aeflts 

No 

IV.B2.RP-270a IV.B2-1 
(R-124l 

R,_UI. 

,~h baffle and 
former elates 

Stainless steel Reactor coolant and 
neutron flux 

Crackina due to 
irradiati(" stress 
corrosion crackinQ 

Cha!;!ter XI.M16A, "PWR Vessel 
Internals" and Chaeter XI.M2. 
"Water Chemist['l" 

No 

IV.B2.RP-275 IV.B2-6 
(R-128) 

Baffle-te-former 
assembly: baffle-edge 
bolts (all plants with 
baffle-edge bolts) 

Stainless steel Reactor coolant and 
neutron flux 

Cracking 
due to irradiation-assisted 
stress-::corrosion cracking 
aRdQI fatigue 

~t~ 
aRd 
Chapter XI.M16A, "PWR Vessel 
Internals" and Cha!;!ter XI.M2, 
"Water Chemistry" (for SCC 
mechanisms onl'il 
Prima"" oeml3enenls (ieentified in 
the "Strwoture and Cemponents" 
ooIuffifl} 
flO e*eansion oameonenls 

No 
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
82 Reactor Vessel Internals (PWR) - Westinghouse 

Item Link Structure and/or Material Environment
Component 

Aging Effect! 
Mechanism 

Aging Management Program 
(AMP) 

Further 
Evaluation 

IV.B2.RP-354 Baffle-to-former Stainless steel Reactor coolant and 
assembly: baffle-edge neutron flux 
bolts (all plants with 
baffle-edge bolts) 

Loss of fracture 
toughness 
due to neutron irradiation 
embrittlement; 
changes in dimensions 
due to void swelling...Q.[ 
distortion; 
loss of preload 
due to thermal and 
irradiation enhanced 
stress relaxation or creeQ 

Chapter XLM16A, "PWR Vessel 
Internals" 

No 

Prifflary G9ff113enents (iaentifiea in 
the "StruGture and Ceffl13onents" 
G9loomf 
ne Expansion Gefflponents 

IV.B2.RP-273 IV.B2-10 
(R-125) 

Baffle-to-former Stainless steel Reactor coolant and 
assembly: barrel-to­ neutron flux 
former bolts 

, 

Cracking 
due to irradiation-assisted 
stress-::corrosion cracking 
afl4Qr fatigue 

Chapter XLM2, "Water Chefflistry," No 
afl4 
Chapter XLM16A, "PWR Vessel 
Internals" 
EX13ansien Gefflpenents (iaentified 
in the "StruGture ana Cefflpenents" 
G9loomf 
and ChaQter XLM2, "Water 
Chemist[Y (for Pfimary Gefflpenents 
see AMR Iteffl IV.El2.RP 27i )SCC 
mechanisms only) 

IV.B2.RP-274 IV.B2-6 
(R-128) 

Baffle-to-former Stainless steel Reactor coolant and 
assembly: barrel-to­ neutron flux 
former bolts 

Loss of fracture 
toughness 
due to neutron irradiation 
embrittlement; 
changes in dimensions 
due to void swelling...Q.[ 
distortion; 
loss of preload 
due to thermal and 
irradiation enhanced 
stress relaxation or creep 

Chapter XLM16A, "PWR Vessel 
Internals" 

No 

Expansien Gefflpenents (identifiea 
in the "StruGture ana Cefflpenents" 
G9loomf 
(fer Prifflary Gefflpenents see ,A,MR 
Iteffl IV.El2.RP 272) 
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
B2 Reactor Vessel Internals (PWR) - Westinghouse 

Item Link 
Structure andfor 
Component 

Material Environment 
Aging Effect( 
Mechanism 

Aging Management Program 
(AMP) 

Further 
Evaluation 

IV.B2.RP-284 . 
. 

IV.B2-12 
(R-143) 

Bottom mounted 
instrument system: flux 
thimble tubes 

Stainless steel 
(with or without 
chrome plating) 

Reactor coolant and 
neutron flux 

Loss of material 
due to wear 

Chapter XI.M16A, "PWR Vessel 
Internals" 

No 

e*islin§lI=lFe§lFaA'l semJ:)e~ 
(jtk;lFllifioe in IRO "SIHlel,He aAe 
Gem!3eAonls" Geh;lmR) 
No e)l;!3aAsion sOm!30neRts; aRd 
or Chapter XI.M37r ":Flux Thimble 
Tube Inspection!.!: 

IV.B2.RP-293 IV.B2-24 
(R-138) 

Bottom-mounted 
instrumentation system: 
bottom-mounted 
instrumentation (BMI) 
column bodies 

Stainless steel Reactor coolant and 
neutron flux 

Cracking 
duo to fatigue 

GRa!3loF XI.M2, "IA(aleF-GRemisIFY," No 
aF!4 
Chapter XI.M16A, "PWR Vessel 
Internals" 
~Km-OOmpoAeAts (i~ 
ffi..t~tblre sne GompoAen~ 
~ 
~FiI1'laf}'-Wffi!3eREmts soo ,'\MR 

1If, 1\1 C!~ oO.~QQ' 

IV.B2.RP-292 IV.g::! ;H{R Bottom-mounted 
instrumentation system: 
bottom-mounted 

Stainless steel Reactor coolant and 
neutron flux 

., 

Loss of fracture 
toughness 
due to neutron irradiation 
embrittloment 

Chapter XI.M16A, "PWR Vessel 
Internals" 

No 
I

-14Q1 
e)l;J:)sAsion somJ:)enoAts (iElefl.tifieti 

inslFbimoAtationinstrume 
ill (BMI) column bodies 

iR IRe "StWelbiFO aAd-GGm~s!.! 
~ 
(for I=lrimaFY GOmpOAOAls see .o.MR 
110m IV.B2.RP 297) 

IV.B2.RP-296 

. 

, 

Control rod guide tube 
(CRGT) assemblies: 
CRGT guide plates 
(cards) 

Stainless steel Reactor coolant and 
neutron flux 

Loss of material 
due to wear 

Chapter XI.M16A, "PWR Vessel 
Internals" 

No 

Primary Gemj39AeAts (ieeAlifiee in 
IRe "SIFblelbiFO ana G~s!! 
Geltlmn) (feF e*l3aAsioA sempoAonls 
see AMR Line Item IV,B2,RP 3Se1 
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
B2 Reactor Vessel Internals (PWR) - Westinghouse 

Item Link 
Structure and/or 

Material EnvironmentComponent 

IV.B2.RP-298 IV.B2-28 Control rod guide tube Stainless steel Reactor coolant and 
(R-118) (CRGn assemblies: neutron flux 

CRGT lower flange 
welds (accessible) 

IV.B2.RP-297 Control rod guide tube Stainless steel Reactor coolant and 
(CRGT) assemblies: (including CASSl neutron flux 
CRGT lower flange 
welds (aooessible) 

IV.B2.~P 380 Gantrel roa guiae tube Stainloss steel ~eaolor ceelant ana 
(G ~G+) assernblie&.-G- Aeutron flux 
tubes ana sAeatAs 

IV.B2.RP d§§ Control rod guide tube NiBkelStainless Reactor coolant and 
IV.B2.RP-355 (CRGT) assemblies: steel; nickel alloy neutron flux 

guide tube support pins 
(split pins) 

Aging Effect! Aging Management Program Further 
Mechanism (AMP) Evaluation 

Cracking Gflap!ef..XhM2, "Water GAeA'listr:y," No 
due to stress-:corrosion aM 
cracking aMQI fatigue Chapter XI.M16A, "PWR Vessel 

Internals" 
Pr~eAts (iaeAtitiea iA 
tAe "Structure aAa GOA'lponents" 
~ 
and ChsQter XI.M2, "Water 
Chemist(Y" (for E*psAsion 
cOA'lponents see AM~ IteA'ls 
IV.B2.~P 291 anaIV.B2.~P 
~SCC mechanisms only) 

Loss of fracture Chapter XI.M16A, "PWR Vessel No 
toughness Internals" 
due to thermal aging and Primary oomponents (ideAlitiod in 
neutron irradiation tfle.C'Stru~Components" 
embrittlement and for ~ 
CASS, due to thermal (fe~sian oompenents see 
aging embrittlement ~s IV.B2.RP 290 ana 

l~~a.t 

bess-tl~ Cflaptef-X.h.M.WA;-"PWR Vessel No 
due to wear Internals" 

~afl€riGfH:;Grn~efltified 
ifHlt&.!!Str-ll£RHe-aflEl..Gampan e nte" 
celumn) are only tlte camponeflts 
aS50eiatea ,\·itA a pfimal:y 
companent tit at exceeded tlte 
acceptance limit. 
(for Primary-cernpanents see .<\M~ 
Item II.l.B2.RD 'la'" 

Cracking A plant speGi~g management Yes, j3lant 
due to stress-::corrosion j3ragram is to be e'JaluatedGhapter &peGiflGNo 
cracking afI4QI fatigue XLM16A, "PWR Vessollnternals" 

and Cha!;1ter XLM2, "Water 
Chemist(Y" (for see mechanisms 
2..!1M 
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
82 Reactor Vessel Internals (PWR) - Westinghouse 

Item Link 
Structure and/or 
Component 

Material Environment 
Aging Effect! 
Mechanism 

Aging Management Program 
(AMP) 

Further 
Evaluation 

IV.B2.RP-356 Control rod guide tube 
(CRGT) assemblies: 
guide tube support pins 
(s!;1lit l2ins) 

I>MkelStainiess 
steel; nickel alloy 

Reactor coolant and 
neutron flux 

Loss of material 
due to wear 

l'. plant speoifio a@in1lrmanagomonl 
~s 10 be evaluatedChapter 
XI.M16A, "PWR Vessel Internals" 

Yes, plant 
s~No 

IV.B2.RP-387 Core barrel assembly: 
~core barrel 
iOOaland lower core 
barrel circumferential 
im.!1!:ll we Ids 

Stainless steel Reactor coolant and 
neutron flux 

. Cracking 
due to stress-:corrosion 
cracking,aM.Q[ 
irradiation-assisted stress 
:corrosion cracking.Q[ 
fatigue 

GRaplor XI.M2. "Wator- GRomistry." 
aM 
Chapter XI.M16A. "PWR Vessel 
Internals" 
~xpansien oempanents {identified . 
~otur-e and Gemponents" 
~ 
and ChaQter XI.M2, "Water 
Chemistry" (for Pflmafy 
oamf3eneFits see l'.MR Itom 
IlJ.B2.RP 27eSCC mechanisms 
on]0 

No 

IV.B2.RP-387a Core barrel assembly: 
ul2l2er core barrel and 
lower core barrel vertical 
(axial) welds 

Stainless steel Reactor coolant and 
neutron flux 

Cracking due to stress 
corrosion cracking or 
irradiation-assisted stress 
corrosion cracking or 
fatigue 

Chal2ter XI.M16A, "PWR Vessel 
Internals" and Chal2ter XI.M2, 
'Water ChemistrY" (for SCC 
mechanisms only) 

No 

IV.B2.RP-388 Core barrel assembly: 
~core barrel 

Stainless steel Reactor coolant and 
neutron flux 

Loss of fracture 
toughness 
due to neutron irradiation 
embrittlement 

Chapter XI.M16A, "PWR Vessel 
Internals" 
~xpansion OOmf*)flefl~.jfieG 
in tRO "StruGtUfO-aAd-Cemt>OO&fIIs:! 
~ 
(fer Primary oampooeFits see AMR 

1\ ' 0') '00 ')7'" 

No 

iOOaland lower core 
barrel circumferential 
im.!1!:ll we Ids 

IV.B2.RP­
~388a 

IlJ.828{R Core barrel assembly: 
~core barrel 
flaA§eand lower core 
barrel vertical (axial) 
welds 

Stainless steel Reactor coolant and 
neutron flux 

Graakin§Loss of fracture 
toughness 
due to slFess S9H9si9F1 

GRapier XI.M2. "Water GRemistry," 
aM 
ChapterXI.M16A. "PWR Vessel 
Internals" 
~*paRSi9F1 GOO'lf*)flOnts-{iGenUfle4 
ilHAo"Struoture aFid Gempenents" 
GGlumfl} 
(fer Primary GempeneRts see,AMR 
Item IV.82.RP 276) 

No 
.~ 

, 

oraskiFl§ afld 
~neutron irradiation 
embrittlement 
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
B2 Reactor Vessel Internals (PWR) - Westinghouse 

Item Link 
Structure and/or 

Material EnvironmentComponent 
Aging Effect! 
Mechanism 

Aging Management Program 
(AMP) 

Further 
Evaluation 

IV.B2.RP-345 Core barrel assembly: Stainless steel Reactor coolant and 
core barrel flange neutron flux 

Loss of material 
due to wear 

Chapter XI.M16A, "PWR Vessel 
Internals" 

No 

E*isliR~ Pr9~rarn G9rnJ')9ReRls 
(ideRlified iR Ihe "SlnwluFe aRd 
G9rnJ')9AeRls" G91urnR)

r::. . 

GhaJ')ler XI.M2, "WaiN Ghernislry," 
aflG 
Chapter XI.M16A, "PWR Vessel 
Internals" 
E*J')aRsi9R G9rnJ')9AeRI (ideAlified iR 

IV.B2.RP-278 IV.B2-8 Core barrel assembly: Stainless steel Reactor coolant and 
(R-120) core barrel outlet nozzle neutron flux 

welds 

GraGkiR~ No 
due 19 slress G9rr9Si9R 
GraGkiR~ aRd fali~ue 
Cracking 
due to stress 
corrosion 
cracking 
or fatigue 

Ihe "SlruGlure aRd G9rnJ')9AeRts" 
~ 
and Cha[,1ter XI.M2, "Water 
Chemistry" (for Pfimafy 
G9rnJ')9AeRls see AMR Itern 
1l,l.B2.RP 276)SCC mechanisms 
Q.O.)y) 

IV.B2.RP­ IV.B28(R Core barrel assembly: Stainless steel Reactor coolant and 
2W278a ~ iewef-core barre I fIar:Ige neutron flux 

wek:loutlet nozzle welds 

GraGI~iR~ GhaJ')ter XI.M2, "Water Ghernistry," 
aflG 
Chapter XI.M16A, "PWR Vessel 
Internals" 

No 
due t9 stress G9rF9Si9A 
GFaGI~iA~ aAd irradiati9A 
assisted stress G9rFesi9A 
GfaGk.ing E*J')aAsi9A G9rnJ')9AeAt (ideAlified iA 
Loss of fracture 
toughness 
due to neutron 
irradiation 
embrittlement 

the "StruGture aAd G9rnJ')9AeAts" 
~ 
~ary s9rnJ')9AeRls see ,A,MR 
Itern IV.B2.RP 276) 

IV.B2.RP-2&+280 IV.B2-9§. Core barrel assembly: Stainless steel Reactor coolant and 
(R-+22.1lQ) lower core barrel flange neutron flux 

weld 

b9SS 9ffraGture Chapter XI.M16A, "PWR Vessel 
Internals" 
E*J')aRsi9A G9rnJ')9AeAts (ideAtified 
~tfu.Gtufe-and G9rnJ')9AeAts" 
~ 
Cha[,1ter XI.M2, "Water Chemist[Y" 
(for Prirnary G9rnJ')9AeAts see AMR 

No 
t9u~hAessCracking 

due to Aeutr9A irradiati9A 
ernbriltierneAtstress 
corrosion cracking or 
fatigue 

Itern IV.B2.RP 276)SCC 
mechanisms only) 

8-19 




IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
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......~ --------­ --------­

Item Link 
Structure and/or 

Material Environment 
Aging Effect! Aging Management Program Further 

Component Mechanism (AMP) Evaluation 

IV,B2,RP-276 IV,B2-8 Core barrel assembly: Stainless steel Reactor coolant and Cracking ~leF XI.M2, "V'/ateF GheFl'listfy," No 
, (R-120) upper core barrel flange neutron flux due to stress-::corrosion aM 

weld cracking and irradiation- Chapter XI.M16A, "PWR Vessel 
assisted stress corrosion Internals" and ChaQter XI.M2, 
cracking "Water Chemistr~t 

I=!fiFl'laPI eeFl'll"9AeAts (i€leAtifiea iA 
Ihe "SlnJGIllre aAd CeFl'lpeAeAts" 
~ 
tfGr e*I"aAsi9A e9F1'1139AeAts see' 
AM~ IleFl'ls 11.t.B2,RP 2+8,­
IVB::1,RP 2!l9, IV,B::1,RP 2!l2, 
11.t,B::1RI=! ::194, IV,B2,RI=! 
::19§,IIJ,B2.RP 2!l~, IIJ,B2J~P ~87, 
aAd 11,.I,B2,RP ~88) 

IV,B2,RP-285 IV,B2-14 Lower internals Nickel alloy Reactor coolant and Loss of material Chapter XI.M16A, "PWR Vessel No 
(R-137) assembly: clevis insert neutron flux dlle Ie weaFdue to wear; Internals" 

bolts or screws loss of Qreload due to e*istiA!jl=!fe!jfaAA eeAA139AeAts 
thermal and irradiation (iaeAlifiea iA the "StrllctuFe aAa 
enhanced stress GeffiflOOeAts" seiIolAAA) 
relaxation or creeQ AS e*paAsisA GSAApSAeAls 

I 

IV.B2,RP-399 Lower internals Stainless steel; Reactor coolant and Cracking due to I2rimary ChaQter XI.M16A, "PWR Vessel No 
assembly: clevis insert nickel alloy neutron flux water stress corrosion Internals" and Chal2ter XI.M2, 
bolts or screws cracking, irradiation­ "Water Chemist!y" (for SCC 

assisted stress corrosion mechanisms only) 
crackina or fatiaue 

IV,B2,RP-289 IV,B2-20 Lower internals Stainless steel Reactor coolant and Cracking 'Chal3ler XI.M2, "Water CReFl'listfy7! No 
(R-130) assembly: lower core neutron flux due to irradiation-assisted aM 

plate and extra-long (XL) stress-::corrosion cracking, Chapter XI.M16A, "PWR Vessel 
lower core plate aM.Q[ fatigue Internals" and Char;>ter XLM2, 

"Water Chemist!Y" (for SCC 
mechanisms only) 
e*is~iA!jI=!Fe!lFam eSAAI'leA6AIs 
(jdefllified iA IRe "Stmctme and 
GeffipsAonts" sellolAAn) 
~pa 

..:.:;::.'" 
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IV 
------­

REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
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--------­

Item Link 
Structure and/or 

Material Environment 
Aging Effect! Aging Management Program Further 

Component Mechanism (AMP) Evaluation 

IV,B2,RP-288 IV,B2-18 Lower internals Stainless steel Reactor coolant and Loss of fracture Chapter XLM 16A, "PWR Vessel No 
(R-132) assembly: lower core neutron flux toughness Internals" 

plate and extra-long (XL) due to neutron irradiation -Existffig PrG€lF9m eempenents 
lower core plate embrittlement; (identified in .U'Ie "StFtleltlre and 

loss of material Components" eoltlmRt 
due to wear ~nsion eempoFleffis 

IV.B2.RP-291 IV.B2·24 Lower support Cast austenitic Reactor coolant and Cracking Cflapter-XhM2,'Water Chemistry," No 
(R-138) assembly: lower support stainless steel neutron flux due to irradiation-assisted aOO 

column bodies (cast) stress-::corrosion cracking Chapter XLM16A, "PWR Vessel 
Internals" and ChaQter XI.M2, 
"Water Chemist[Y" 
expaFl&ion eempenenls (idenli~ied 
if! the "StrueWFe and CGmpOfleltts!! 
~ 
(fer Prima"" eGmponents see .A,MR
IIf, 1\ . 0') 00')0<'>\ 

IV.B2.RP-290 IV.B2-21 Lower support Cast austenitic Reactor coolant and Loss of fracture Chapter XLM16A, "PWR Vessel No 
(R-140) assembly: lower support stainless steel neutron flux toughness Internals" 

column bodies (cast) due to thermal aging and ~af1sion eoml3eAont<r-tidemifieG 
neutron irradiation in the "Strtlcttlre and Compenents" 
embrittiement ~ 

(for Primary eempOAents see ,A.MR­
I... 1\ 0'"'00 ')("\"7\ 

IVB2.RP-291a LowersuQQort Stainless steel Reactor coolant and Cracking due to stress ChaQter XI.M16A, "PWR Vessel No 
assembl~( lower sUQQort neutron flux corrosion cracking or Internals" and ChaQter XI.M2, 
forging or casting fatigue "Water Chemist[Y" {for SCC 

mechanisms onl~l 

IV.B2.RP-290a LowersuQQort Stainless steel Reactor coolant and Loss of fracture ChaQter XI .M16A. "PWR Vessel No 
assembl~( lower sUQQort neutron flux toughness due to neutron Internals" 
forging or casting irradiation embrittlement 

{and thermal aging 
embrittlement for CASS, 
PH S5, and martensitic 
~ 

-
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Item Link 
Structure and/or Material Environment 

Aging Effect! Aging Management Program Further 
Component Mechanism (AMP) Evaluation 

IV.B2.RP-294 IV.B2-24 Lower support Stainless steel Reactor coolant and Cracking GAafJleF XI.M2. "Water Ghemfst~ No 
· (R-138) assembly: lower support neutron flux due to irradiation-assisted aM 

column bodies (non­ stress-::corrosion cracking Chapter XI.Mi6A, "PWR Vessel 
cast) Internals" and Chagter XI.M2, 

"Water Chemistr'i" 
~*fJansien eeffi[ilenents (ieentifiee 
in IAe "Strueture ane GeffifJenenls" 
ooJw:R.R1 
{fer Priffiar:y eeffifJ9nents see AMR 

1\ c'J'ee ',},7"" 

IV.B2.RP-295 · IV.5222ER Lower support Stainless steel Reactor coolant and Loss of fracture Chapter XI.Mi6A, "PWR Vessel No 
+4B assembly: lower support neutron flux toughness Internals" 

column bodies (non­ due to neutron irradiation ~*fJansieA GeffifJeAents (ieeAtitiee 
cast) embrittlement iA IAe "Strueture ane CeffipeAeAts" 

ooJw:R.R1 
(fer Priffiaf)' oeffiponeAts·-see-AMR 

1\ 0'> Dn ")'7"" 

IV.B2.RP-286 IV.B2-i6 Lower support Stainless steeli' Reactor coolant and Cracking GAa[ilter XI.M2, "Water Gheffiistry," No 
(R-i33) assembly: lower support Aiokel alley neutron flux due to irradiation-assisted aM 

column bolts stress-::corrosion cracking Chapter XI.Mi6A, "PWR Vessel 
aAdQI fatigue Internals" 

~*pansieA oeffipeAeAts (i,*,AHfie4 
~FUeture aAd GOffifJOA9Ats" 
ooJw:R.R1 
and Chagter XI.M2, "Water 
Chemistry" (for PfiA'.lafY 
OeffiJ'lOnents see AMR Item 
A/.,B2~CC mechanisms 
Q!l!yl 

IV.B2.RP-287 · IV.B2-i7 Lower support Stainless steeli- Reactor coolant and Loss of fracture Chapter XI,Mi6A, "PWR Vessel No 
: (R-i35) . assembly: lower support Ri6kal-a1lay neutron flux toughness Internals" 

column bolts due to neutron irradiation E*paAsion c9ffiponent (i,*,AUfieG-iR 
embrittlement; the "Structure ane-GGmpoo~ 
loss of preload ooJw:R.R1 
due to thermal and (fer PriffiaFy eOffipeAents see />,MR 
irradiation enhanced Iteffi IV.B2.RP 272) 
stress relaxation or creep 
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Item Link 
Structure andfor 

Material Environment
Component 

IV.B2.RP-303 IV.B2-31 Reactor vessel internal Stainless steel; Reactor coolant and 
(R-53) components nickel alloy neutron flux 

IV.B2.RP-24 IV.B2-32 Reactor vessel internal Stainless steel; Reactor coolant and 
(RP-24) components nickel alloy neutron flux 

IV.B2.RP~382 IV.B2-26 Reactor vessel Stainless steel; Reactor coolant and 
(R-1421 ifHeffialinternals: ASME nickel alloy neutron flux 

Section XI, Examination 
Categoty B-N-3 core 
sUl2l2ort structure 
components 
(inaccessible 
locatiens)not already 
identified as "Existing 
Programs" coml2onenls 
in 
MRP-227-A} 

IV.B2RP-302 Thermal shield Stainless steel Reactor coolant and 
assembl~{ thermal shield neutron flux 
flexures 

Aging Effectf Aging Management Program Further 
Mechanism (AMP) Evaluation 

Cumulative fatigue Fatigue is a time-limited aging Ye$;--= TLAA 
damage analysis (TLAA) to be evaluated for 
due to fatigue the period of extended operation. 

See the SRP, Section 4.3 "Metal 
Fatigue," for acceptable methods 
for meeting the requirements of 10 
CFR 54.21 (c)(1). 

Loss of material Chapter XI.M2, "Water Chemistry" No 
due to pitting and crevice 
corrosion 

Cracking Chapter XI.M:l, "Water ¥e!r.-if: 
due to fatigue. stress ChemistrY,"M1. "ASME Section XI accessible 
corrosion cracking, aflfIQr Inservice Insl2ection, Subsections ~ 
irradiation·.assisted stress IWB, IWC, and ~ 
corrosion cracking~ IWD" or Chapter XI.M16A, "PWR ~ 
loss of material Vessellnternals"-." by invokinq ~ 
,rilll'! In wp.l'lr al2l2licable CGffll3enents 

10 CFR 50.55a and ASME Section inElicaie aging 
XI inservice insl2ection e#eGts-tRat-fleOO 
requirements fflanagefflentNo 

Cracking Chal2ter XI.M16A, "PWR Vessel No 
due to fatigue Internals" 
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Structure and/or Aging EffecU Aging Management Program Further
Material EnvironmentItem Link Component EvaluationMechanism I(AMP) 

IV.B2.RP- Reactor vessel internal Stainless steel~ Reactor coolant and 
2&9302a Gompenents fIlekeJ...alk>y neutron flux 

(inaesessiblo 
Ilocations)Thermal shield 
assembly: thermal shield 
flexures 

IV.B2.RP-265 Reactor internal ''No Stainless steel; Reactor coolant and 
Additional Measures" nickel alloy neutron flux 
components~ 
vossel internal 
components with no 
aGGitional measl;Jres 

IV.B2.RP­ Reactor \lessel internal Stainless steel;. Reactor coolant and 
oomponents with no nickel alloy ~291b neutron flux 
additional meaSllres 
Upper Internals 
Assembly: upper core 
plate 

IV.B2,RP 382 IV.B226(R Reaotor coolant and Reactor vessel internals: 1=",~ 
.~ core support structllre nickel alloy; cal neutron fll;Jx 

atiStOf!.itic stainless 
steel 

Loss of f~f-e Chapter XLM16A, "PWR Vessel ~ 
t~ Internals" aBGOSsieJe 
due te neutron irradiation ~ 
emJ::mttle!flGRt7 ~ 
~ ~ 
duo to void swelli~ ~ 
loss ef prelead components 
dl;Jc to thcrmal and indicate aging 
irradiatien enhanced ~-MeG 
stress relaxation: mana!'jementf\lQ 
io&s-of-material 
due to wear 
No additional aging Chapter XI.M2, "\lVater Chemist~ INo 
management for reactor H'lG-Chapter XI.M16A, "PWR 
internal "No Additional essellnternals"~ 
Measures" components 
unless required by ASME ~~.tmi!qoo4y 
Section XI. Examination klentified in GA 
Cateqory 8-N-3 or Compenents with ne additional 
relevant operating measl;Jres are deRned in Section 
experience existsCracking ;U.1 of MRP 227, "Mat-ertals 
due to stress corrosion Reliabilit~' Program: PressUfi2e4 
cracking, and irradiation Water Reactor Internals Inspection 
assisted stress corrosion and Evaluation Guidelines~ 

Loss of fractUf-e Chapter XLM16A, "PWR Vessel No 
tOl;Jghness Internals" 
Cracking due to n-eW0f! Note: Components with no 
irradiation embrittle!flGRt7 additiGFlal measures are not 
~4n-dimOf!skm uniquely identified in GALL tables 
dl;Je to void swelling; ~nents 'Nith no additional 
loss of preload measures are defined in 8eotiOf! 
due to thermal and 3.3.1 of MRP 227, "Materials 
irradiation enhanced Reliability Program: Pressurized 
stress. relaxationfatigue~ Watef-Re.aGt~als Inspection 
19S5 9f R'latsriai and Evaluation Gllidelines" 
dL1~Ah!.);.f.'!r 

Cracldng, or Chapter XI.M1, "A8ME Section Xi, I~ 
~matefial • ~I'" 

due to wear IWB, IIIVC, aoo-lWQ!.: 
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-------------­

Item Link Structure and/or 
Material Environment 

Aging Effect! Aging Management Program Further 
Component Mechanism (AMP) Evaluation 

IV.B2.RP· U[1[1er Internals Stainless steel Reactor coolant and braokiA\l Chapter XI.M16A, "PWR Vessel No 
d@290b Assembly; uQQer core neutron flux due to fatigue; Internals" 

Qlate+RBI'R'ol81 BRiBle klssLoss of material Primal'}' oom~oAeAts (iEieAliRed iA 
868BR'olBly: tRBrmal eRiels due to wear the "Struoture and Com~onents" 
~ ooklffiflj 

1::. 0flems 

IV.B2.RP-346 Upper tlnternals Stainless steel Reactor coolant and Cracking 'Chal3ter XI.M~, "Waler Cl:lomistry," No 
a8.ssembly: upper neutron flux due to stress corrosion aA4 
support ring or skirt cracking aA€l-Q[Jatigue Chapter XI.M16A, "PWR Vessel 

Internals' and ChaQter XI.M2, 
'Water ChemistrY" (for SCC 
mechanisms only) 
Existin\l Pmgram 60FR13enents 
(iaentified in the "Struoture and 
~ 
DC! a;;;:l£O~Cc::;it:::Ul t::Att::U:i;CH:U:~Qb::. 
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(3) Mark-up of changes to GALL Report Chapter IV.83 

83. REACTOR VESSEL INTERNALS (PWR) - COMBUSTION ENGINEERING 

Systems, Structures, and Components 

This section addresses the Combustion Engineering ~pressurized-:water reactor (PWR) 

vessel internals and consists of, which consist of components in the upper internals assembly, 

the control element assembly (CEA) shrouds,1. the core support barrel assembly, the core 

shroud assembly, and the lower internal assembly. Based on Regulatory Guide 1.26, 

"Quality Group Classifications and Standards for "'"ater, Steam , and Radioactive 

Waste Containing Components of Nuclear PO'Ner Plants," all structures and components 

that comprise the reactor vessel are governed by Group 1\ or B Quality Standards support 

structure assembly, and encore instrumentation (ICI) components. 


Common miscellaneous material/environment combinations where aging effects are not 

expected to degrade the ability of the structure or component to perform its intended function for 

the period of extended operation are included in IV.E. 


System Interfaces 

The systems that interface with the reactor vessel internals include the reactor pressure vessel 
(lV.A2). 

Inspection Plan 

,Aln applicant will submit an inspection plan for reactor internals to the NRC for review and 
approval with the application for license renel ....al in accordance "'lith Chapter XI.M16,1\, "PVVR 
Vessel Internals." 
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Item Link 
Structure and/or 
Component 

Material Environment Aging Effect! 
Mechanism 

Aging Management Program (AMP) 
Further 
Evaluation 

IV,83,RP·312 IV,83-2 
(R-149) 

Control Element 
Assembly (CEA): 

Stainless steel Reactor coolant and 
neutron flux 

Cracking 
due to stress-: 
corrosion cracking 
afl€IQr fatig ue 

GAafijter XI.M2, "Water GAemislry," eRa No 
Chapter XI,M16A, "PWR Vessel Internals' 

sAFOud assemblies: 
instrument guide 
tubes in peripheral 
CEA assemblies 

Primal']' ssmfiJanen!s (ideRtif:ies iR tRe 
"Structure aRs GamfijOneRts" column) 
and Chal2ter XI.M2, "Water Chemist!y" (for 
~sisA semfiJ€lnents see AMR lIem 

,1:2"- OO-'H"-\SCC mechanisms onlv) 
IV,83,RP-313 Control Element 

Assembly (CEA): 
sru:oo~ 
remaining instrument 
guide tubes in CEA 
assemblies 

Stainless steel Reactor coolant and 
neutron flux 

Cracking 
due to stress-:: 
corrosion cracking 
aOOQ[ fatigue 

GtlafiJler XLM2, '~l·tatef GRemistry," aRs No 
Chapter XI.M16A, ~:PWR Vessellnternals~ 
EKfiJansio~~jfHRe 
~e-aRtl-GeA'lf)OReRts" salumR) 
" and Chal2ter XI.M2, ''Water Chemist[Y" (for 
Primal']' so~m 
IV,id,RP d~2lSCC mechanisms only) 

IV,83,RP-320 IV,83-9 
(R-162) 

Core shroud 
assemblies (all 
plants): guide lugs 
aOO~ guide lug 
ifl5e4inserts and 
bolts 

Stainless steel Reactor coolant and 
neutron flux 

Cracking 
due to fatigue 

'GRafijler XI.M2, "l,o.later Gi=lomisIFJ'." and No 
Chapter XI.M16A, "PWR Vessel Internals" 
~~ra§ram caml'0Renls (jeeAlifieEi in 
~FW3llife and Gamfijanenls" oolumn) 
~af!Sioo-sem~ 

IV,83.RP-319 

._---­ --------

IV,83-9 
(R·162) 

~----

Core shroud 
assemblies (all 
plants): guide lugs 
aflG~ guide lug 
~inserts and 

Stainless steel 

----------­

Reactor coolant and 
neutron flux 

Loss of material 
due to wear; loss of 
preload due to thermal 
and irradiation 
enhanced stress 
relaxation or creel2 

Chapter XI.M16A, "PWR Vessellnternals~: No 
eKistin!J Pra§ram ssmfiJonenls fiElenlifiea iA 
tRe "SlrustuFe and Gamfijonenls" saluff'l.A1 
Ra EKpaRsiafH39ffi~ 

-----------­

bolts 
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Item Link 
Structure and/or 

Material Environment Aging EffectJ 
Aging Management Program (AMP) 

Further 
Component Mechanism Evaluation 

----­

IV.B3.RP-358 Core shroud Stainless steel Reactor coolant and Cracking Gl=lapteF XI.M2, "Water GheA'listF]'," aAEl No 
assemblies (for neutron flux due to irradiation- Chapter XI.M16A, "PWR Vessel Internals" 
bolted core shroud assisted stress-:: and ChaQter XI.M2, "Water Chemistry:" 
assemblies): corrosion cracking Expansion GOA'lponents (identified in tl=le 
Wassembly: ~FI:I6tI:lFe ana GOA'lpenefl~~ 
comQonents. (for PriA'lary oOA'lponent see AMR Item 
including shroud IV.B3.RP 314) 
plates and fGt-former 
plates 

--------­ --­ -------­ -------­

IV.B3.RP-318 IV.B3-8 Core shroud Stainless steel Reactor coolant and Loss of fracture Chapter XI.M16A, "PWR Vessel Internals" No 
(R-163) assemblies (for neutron flux toughness PriA'laF)' OOA'lpOAonts (iaeAtifiee in tl=le 

bolted core shroud due to neutron ~G!I;lFe aAa GOA'lpOneA\S" ooll:lA'ln) 
assemblies): irradiation 1'10 ExpansioA OOA'lpOAeAts 
Wassembly embrittlement; 
comQonents, changes in dimensions 
including shroud due to void swelling..QI 
plates and fGt-former distortion 
plates 

IV.B3.RP-316 IV.B3-9 Core shroud Stainless steel Reactor coolant and Cracking GAapler XI.M2, '\8,!aler Gl=leA'listFY," aAa No 
(R-162) assemblies (for neutron flux due to irradiation- Chapter XI.M16A, ~~PWR Vessellnternals~ 

bolted core shroud assisted stress-: ~OA'lpOAents (identified in tl=le 
assemblies): barrel- corrosion cracking..QI ~e and GOA'lpone~ 
shroud bolts witfI fatigue " and ChaQter XI.M2, "Water ChemistQ!" (for 
netttron eXj:loSllfOS f.2riA'lary sOA'lponents see ,A,MR--lteA'l 
~er IAan 3 dpa IV.B3.Rf.2 314)SCC mechanisms only:} 

----­

IV.B3.RP-317 IV.B3-7 Core shroud Stainless steel~ Reactor coolant and Loss of preload Chapter XI.M16A, "PWR Vessel Internals" No 
(R-165) assemblies (for niskel alloy neutron flux due to thermal and e.xpaAsien 09A'lpOAents (identifies in tl=le 

bolted core shroud irradiation enhanced '!Strl:lstl;lre and GSA'lpOAents" OOIIlA'ln) 
assemblies): barrel- stress relaxation..QI (.for-PriA'lary somponents see AMR IteA'l 
shroud bolts witfI creep; PJ,.B3.RP 315) 
nelltroA e*pasllfes loss of fracture 
greater than 3 dpa toughness 

due to neutron 
irradiation 
embrittlement 

L ___ , 
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----------­

Item Link 
Structure and/or 

Material Environment 
Aging Effectl Aging Management Program (AMP) 

Further 
Component Mechanism Evaluation 

IV.B3.RP-314 IV.B3-9 Core shroud Stainless steel Reactor coolant and Cracking GFial3ter XI.M2, "IA!ater bReA'listr],," aRa No 
(R-162) assemblies (for neutron flux due to irradiation- Chapter XI.M16A, "PWR Vessel Internals" 

bolted core shroud assisted stress"",: PriA'laFy GSA'I~ts-{iGefltifiea iR IRe 
assemblies): core corrosion cracking "Structure and bOA'lI30Rents"~ 
shroud bolts anGQI fatigue and Cha!;!ter XI.M2, "Water Chemist[Y" (for 

; (accessible) e*l3ansion cSA'll3oneRts see ,<\MR-IteA'lS 
IV.B3RP 316, IV.B3.RP :33Q,aRa IV.B3.RP­
~SCC mechanisms only) 

IV.B3.RP-315 IV.B3-7(R- Core shroud Stainless steel Reactor coolant and loss of preload Chapter XI.M16A, "PWR Vessellnternalsi No 
165) assemblies (for neutron flux due to thermal and Primary CSFT$OOeRts (ideRtified-ifHl:le 

bolted core shroud irradiation enhanced "StruG!ure ana G9ml39flMtS" GeluA'ln) 
assemblies): core stress relaxation..QI (fer e*l3ansien cOA'll3snents see-AMR-l1eA1S 
shroud bolts cree!;!; IV.B3.RP 317, ana IV.B3.RP 331-): 
(accessible) loss of fractu re 

toughness 
due to neutron 
irradiation 
emb rittlement; 
-changes in 
dimensions 
due to void swelling..QI 
distortion 

IV.B3.RP-359 Core shroud Stainless steel Reactor coolant and loss of fracture Chapter XI.M16A, "PWR Vessellntemalsi No 
assemblies (welses): neutron flux toughness PriA'lar}' 69A'1139nOnls (iElenlified in IRe 
fassembly (designs duo to noutron ~uGklro ana G9A'1l39nents" 691Ufl'lfl1 
assembled in irradiation ne E)(pansien eSA'll3enents: 
two vertical embrittlement; 
sections): core changes in dimensions 
shroud !*lIes and (b) due to void swelling..QI 
plate-to-former distortion 
pla\esolate welds 

, 
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GOre shrol;Jdsdesigns 
llirunl~ in two 

" ns): 

corners 
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Structure andlor
Item MaterialLink Component 

IV.B3.RP-322 Core shroud IStainless steel 
assembly (fuf...wekie4 

IV.B3.RP-326 

Aging Effect!
Environment 

Mechanism 

Reactor coolant andlcracking 
neutron flux due to irradiation­

assisted stress,:: 
corrosion cracking 

Reactor coolant andlchanges in 
neutron flux dimensions 

due to void swelling....Ql 
1Ql§ctQ.tll2n.; 1055..Qf 

embrittlement 

Furtherging Management Program (AMP) 
Evaluation 

Gflaf)tef-XtM2. "~'\'ateF CRemislr),," aRd INo 
Chapter XLM16A, "PWR Vessel Internals" 
Primary oomf'lonents (identified in tRe 
"Struoture and CompoRents" Gol~ 
(for EXf'lansion Gomf'lonents see AMR Item 
IV.BJ.RP 323)and Chapter XI.M2. "Water 
Chemistrv" 

hapter XI.M16A, "PWR Vessel Internals" No 
1J'-OO~s-fldaRt.ffietl..ifl...tI:!e. 

IGtUfe and Component?ootIfmfl) 

xpansion oomponents 


8-30 


http:IV.BJ.RP


IV REACTOR VESSEL, INTERNALS, AND REACTOR COOl ANT SYSTEM 
83 Reactor Vessel Internals (PWR) • Combustion Engineering 

Item Link Structure and/or Material Environment Aging Effect! Aging Management Program (AMP) 
Further 

Component Mechanism Evaluation 

IV.B3,RP- COfe shroud Stainless steel Reactor coolant and Cracking Chapter XI.M2, "Water Chemistry," and No 
~326a assembly (fer welded neutron flux due to irradiation Chapter XI.M16A, "PWR Vessel Internals" 

GeFe shroyasdesigns asslsted-stress-: e*pansien eempeneAts (iaentified in IRe 
, lassembled in corrosion cracking..QI '2Sffi.Jeture and Cemponents" Gel~ 

two vertical fatigue and ChaQter XI.M2, "Water Chemistry" (for 
, sections): remainiA§ Primary sempeAents see AMR Item 

a*ial welds in IV.B3.RP 322)SCC mechanisms only) 
assembly 
comQonents, 
including monitoring 
of the gaQ oQening at 
the core shroud 
plate to fermer 
\'}Iatere-entrant 
corners 

IV.B3.RP-~323 Core shroYd Stainless steel Reactor coolant and Cracking CRapter XI.M2. "l,'llater Chemistry," and No 
assemBly (fer welded neutron flux due to irradiation- Chapter XI.M16A, "PWR Vessel Internals" 
seFe sRro!;lds with assisted stress-: Primary sompOO6flts (identified iA the 

.",,:"" 
corrosion cracking '2Str*IBkIfe-afld-GGmponents" selymnj 

1,-1 (fer e*paAsien sempenents see ,o.MR-ltern 
IV.B3,RP 325)and ChaQter XI.M2, "Water 

sRre!;ld Fe entrant Chemistry" 
eerners, at the sore 
miEl plane (.3 feet in 
hei§ht) as '~isible 
fram the eeFe side of 

,h _r.",.. 
shroud as~~v 
{designs assembled 
in 
two vertical 
sections}: remaining 
axial welds 
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Item Link 
Structure andfor 
Component 

Material Environment 
Aging Effectf 
Mechanism 

Aging Management Program (AMP) 
Further 
Evaluation 

IV.83.RP­
~359a 

Gare SRFeIolEl Stainless steel Reactor coolant and 
neutron flux 

Loss of fracture 
toughness 
due to neutron 
irradiation 
embrittlement 

Chapter XI.M16A, ~:PWR Vessellnternals~ No 
assemely (far welseEl Pfimaf)' eamponents (iaentifiea in the 
Gere sRfelolas .....itA "SIFl:letlolfe am;! Gompenenls" eellolffiflj 
flolli ReigR! SRfOlold (fer Expanskm components see J\MR lIem 

IV.B3.RP 361): I'llates): axial .....elEl 
seams at IRe GOFe changes in dimensioos 
SRf9tla Fe entFant due to void swelliog or 

distortionC9meFS, at IRe Gef& 
ffiid plane (+3 feel in 
ReigR!) as '.'isiele 
frem IRe GeFe siae af 
the sRFelola Core 
shroud assembl~ 
(designs assembled 
ill 
two vertical 
sections}: remaining 
axial welds 

IV.83,RP-~324 Core shroud 
assembly {fef..wek;leEl 

Stainless steel Reactor coolant and 
neutron flux 

Cracking 
due to irradiation-
assisted stress-::: 
corrosion cracking 

GRapier XI.M~, "1,6Jater GRemistf)'," ana No 
Chapter XI.M16A, "PWR Vessel Internals· 

GOFe shmuas designs 
assembled 
with full-height 
shroud plates): 
f~H:!gshroud 

plate axial weIGs, 

and Chal2ter XI,M2, "Water Chemist[Y" 
ExpansieR 6empenents (iaentifiea in the 
"Stru6ture anEl Gampenents" 6eluffin) 
~fim.afY"'GGfl1Ponents see AMR Item 
IV.B:.l.RP d~4) 

Fies, ana ringsweld 
seams at the core 
shroud re-entrant 
corners 

~\' 
'i 
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Item Link Structure and/or 
Component Material Environment Aging Effect! 

Mechanism 
Aging Management Program (AMP) Further 

Evaluation 

IV.B3.RP-~360 Core shroud 
assembly (f9r welses 

Stainless steel Reactor coolant and 
neutron flux 

Loss of fracture 
toughness 
due to neutron 
irradiation 
embrittlement 

Chapter XI.M16A, "PWR Vessel Internals" No 
EXf3aASi9A S9FAf39AeAIs (iseAtifies iA tRe 

G9re SRF9IolSS designs "~Irlolsiiolre aAS G9FAf39AeRIs" s911olFAA) 
assembled 
with full-height 
shroud plates): 

(fer PriFAary S9FAf39ReRls see I'.MR IleFA 
IV.B3.RP 360) 

reFAaiAiRgshroud 
plate axial welGs, 
ribs, aRs riRgsweld 
seams at the core 
shroud re-entrant 
corners 

IV.B3.RP-3e2325 Core~ 
9affelshroud 
assembly7-!ewef 
GytiRtIef (designs 
assembled 
with full-height 
shroud plates): 
remaining axial 
welds, ribs, and rings 

Stainless steel Reactor coolant and 
neutron flux 

bess 9f frasiiolre Chapter XI.M16A, ~~PWR Vessellnternals~ No 
t910lgRAessCracking 
due to RetJ!foo 
irradiation 
eFAbrittieFAem-assisted 

EXf3aASi9A G9FAf39AeAIs (jseAtifies iA tRe 
"~twstme: and G9FAf39ReAts" 
~Chapter XI.M2, "Water Chemist[Y"" 
~ary S9FAf39AeAts see P.MR IteFA 
IV.B3.RP 327) stress corrosion 

cracking 

IV. B3. RP-J2.9361 1},l.B31a(R Core~ 
9affelshroud 
assembly7-!ewef 
syiiOOef (designs 
assembled 
with full-height 
shroud plates): 
remaining axial 
welds, ribs, and 

Stainless steel Reactor coolant and 
neutron flux 

GraskiAfjLoss of GRaf3ler XI.M2, 'Water GReFAistry," aRs No 
~ fracture toughness 

due to slress s9rF9si9A 
~neutron 
irradiation 
embrittlement 

Chapter XI.M16A, ~:PWR Vessellnternals~: 
EXf3aRSi9A S9FAf39AeAts (iseRlifies iR IRe 
"~Irlolsiiolre aAS G9FAf39ReAts" s911olFAA) 
(f9r PriFAary S9FAf39ReRls see l\MR IleFA 
IV.B3.RP 327) 

reFAaiAiAg S9re barrel 
asseFAbly welssrings 

IV.B3.RP-~362 Core support barrel 
assembly: lower 

Stainless steel Reactor coolant and 
neutron flux 

GraGkiRfjLoss of GRaf3ter XI.M2, "VVater GReFAistry," aAs 
Chapter XI.M16A, ~:PWR Vessellnternals~: 

¥es, e~'allolale 19 
fracture toughness 
due to ~neutron 
irradiation 
embrittlement 

selerFAiAe IRe 
flaAfje wele, iffatiglJe PriFAary S9FAf39AeAIs (iseRtifies iA IRe 

"~trlolstlolre aRs G9FAf39ReAIs" s911olFAR) 
f39leAtial19sali9As 
aAS exleAI 9f 
~ 
Gr~gNo 

life saAA9t be 
SeFA9ASIraies by 
+hAAcylinder 
circumferential (girth) 
welds 

A9 EXf3aASi9A S9FAf39ReAIs 
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_/ 

Item Link Structure and/or Material Environment Aging Effectl Aging Management Program (AMP) Further 
Component Mechanism Evaluation 

IV.B3.RP~ Core support barrel Stainless steel Reactor coolant and C",m",lati'le fati€ltle ChaQter XLM16A, "PWR Vessel Internals" ¥os, +bAANo 
362a assembly: lower neutron flux Gamage and Chal2ter XI.M2, "Water Chemist!Y" 

flan€le wele (if fatl§Ye Erue-tG-fml€ltleCracking 
aflalysis due to stress corrosion 
~vlinder cracking or irradiation-
circumferential (girth) assisted stress 
welds corrosion cracking 

IV.B3.RP­ IV.B~ gi(R Core support barrel Stainless steel Reactor coolant and Cfael~in€lLoss of Chapter XI.M2, "Watef-Gllemistry," ane No 
~362b -1-&at assembly: SI:Iffaees neutron flux fracture toughness Chapter XI.M16A, ~~PWR Vessellnternals~ 

af-tl:le-Iower eefe due to slress G9frGSioo PFimaFY SempElAOA!S (ieeAtifiee in the 
barrel flaAge wel4 -" ":i>tFUstblre ane CempElAents" sell>mnl 

,.:.{aGGess-iaie 
¥. 

no E)(paAsiclA Gemponenls: 
sI>rfaees)cylinder 
vertical {axial} welds 

IV.B3.RP­ IV.B317(R Core support barrel Stainless steel Reactor coolant and bess of malefia! Chapter XLM16A, "PWR Vessel Internals" No 
~362c -1-W1 assembly: I>pper sore neutron flux al>o to wearCracking E)(isting Progfaffi~Rtifle4-ffl 

~aRgelower due to stress corrosion tRe-'-'St~and Geffipenents" se1ldmRt 
cylinder vertical cracking or irradiation- no 1i)(l1anSi9n SemfJeAeAtsChal2ter XI.M2, 
(axial) welds assisted stress "Water Chemist!Y" .. 

-" corrosion cracking 

IV.B3.RP-32+329 IV.B3-15(R- Core support barrel Stainless steel Reactor coolant and Cracking Chaflter XI.M2, "Waler CllemisIFJ'," ana No 
155) assembly: upper neutron flux due to stress-: Chapter XI.M16A, "PWR Vessel Internals" 

cylinder (base metal corrosion cracking Primary sompOAents (ieeAtifiea iA the 
and welds) and upper "StnJGtYFe afl4.GGmpenents" GGlymnt 
core Sldppaf!-barrel (f~x~ansi9A seml1eneAts see AMR Ilems 
flange we*! IVB3RP ~29, IV.B3.RP 3313, IV.B3~P 362, 
{aGGess-ib!e IV.B3.RP 363, IV.B3.RP 364Jand Chal2ter 
stIIfaoos)(flange base XI.M2, "Water Chemist!y" 
metal) 

IV.B3_RP-~333 ~ 71r" , Reactor coolant and bass-ef A ~Iant spesi#is a§jiR€I mana\1JemeAt fJHl@Fam ¥es, plan! 
instFYmentatien (ICI): 

,,., ~,: , steel neutron flux fMtefiajCracking is te be e\'aluateGCha!:1ter XI.M16A, "PWR s-peeifiGNo 
lei thimble !I>bes I due to weafstress Vessel Internals" and Cha!;1ter XI.M2, 'Water 
IawerCore sU!:1!:1ort corrosion cracking or Chemist!Y" {for SCC mechanisms only} 
barrel assembly: fatigue 
lower flange 

------------­
--------~ 
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Item Link Structure and/or 
Component Material Environment Aging Effect! 

Mechanism 
Aging Management Program (AMP) 

Further 
Evaluation 

IV.B3,RP~328 IV,B3· 
6?,15(R­
.:t+Qt1551 

~f-Sl:IP'f*)ft Stainless steel Reactor coolant and 
neutron flux 

Ir;rackil 

due to weaF, 
lass €If fraGttlFe 

.. ~ 

irra€liatian 

Chapter XI,M16A, "PWR Vessel Internals" No 
stHIGtllfe: ,6,286 fllel Existing Program components (identified in 

tne "StrtlottlFe and Gomponents" ceillmn) alignment pins (all 
plants witn caFe no Expansion GompanentsChal2ter XI.M2, 
snrolld assemDlecl in 'Water Chemistry" (for SCC mechanisms 

.Q.!:lMt>.\le 'Ieflical 
seGlions)Core 
sUPl20rt barrel 
assembly: lower core 
barrel flange weld 

emDritilement; loss of 
~ 
dtle ta tAeFmal anEi 
irradiatian enhanGed 
stress 
f~-ioflcorrosion 

crackinq or fatique 
IV,83,RP-~332 IV,83­

2J.1Z(R­
+e:;q156) 

LoWerSllPl3eF! Stainless steel Reactor coolant and 
neutron flux 

GraGkingLoss of 
material 
due to irraffiatloo­

~t*XI.M2, "Water GR&mfst~ 
Chapter XI.M16A, "PWR Vessel Internals" 

No 
stFllGtllre: ,0.286 fllel 
alignmenll3ins (all Existing Program Goml3enents (iElentifiecl in 

t~tf~ncl Gemfjenents" oeltImR1I3lants witA COfe 
~GletI 
with ftlll AeigAt 
SArOtlEi plates}Core 
sUQQort barrel 
assembly: ul2Qer core 

assisted stress 
.~ 

I;",,;, 
""~~ 

no Expansion Gomponents 

barrel flange 

IY,B3.RP-~327 IIV,B3-15IR­
112§l 

boweJ:Core support GasI8!:1stenitie Reactor coolant and 
neutron flux 

Lass of rraGttlFe 
tGu~Cracking 
dueto~ 

Chapter XI.M16A, ~~PWR Vessellnternals~ 
~f)OOents (identifie4-i~ 
"S!rtlstl;lfe: and Goml3eAenls" selllmR) 

No 
str!:lotllre:barrel 
assembly: ul2l2er core 
Stlppef! eeltlflmbarrel 
flange weld 

stainless Stainless 
steel 

irradiation and thermal 
embrittieme-ntstress 
corrosion crackinQ 

(fer Prima!'}, GempeRents see AMR Item 
ll"q;l~RP ~27)Chal2ter XI.M2, "Water 
Chemistrv" 

IV,83.RP-~357 : Lo'.·..er sllp):lofl SlaiRless Reactor coolant and 
neutron flu~ 

Lossof~ 
te!:lghnessmaterial 
dueto~ 
iffaEliaOOA 
embrittlementwear 

Chapter XI.M16A, ~:PWR Vessel Internals~ 
~Gneffi&-(.fdentified in the 
"StrtlGll;lre aAd Gemf)OOeAts" eeltlmA) 

No 
stFtlGitlFe: eere steetZircaloy-4 
Sl;lf'l):lafl eeltlmnlncore 
instruments {ICI): ICI 
thimble tubes - lower 

tior Primary Gemf'loneAts see-AMR-Item 
IV.B~RP ~27): 
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Item , Link 
Structure and/or 

Material Environment 
Aging Effect! 

Component Mechanism 

IV,S3.RP~336 IV.B3- Lower support Stainless steel Reactor coolant and Loss...ill 
~22(R- . structurei-%re neutron flux mateIialC racking 
-1-&7f170l stlppart callJmn baits due to wear: 

(designs assembled loss of fractu re 
in two vertical toughness 
sections}: fuel due to neutron 
alignment Qins irradiation assisted 

embrittlement; loss of 
preload 
due to thermal and 
irradiation enhanced 
stress Gerresien 
craoking and 
~relaxation or 
creep 

IV.B3.RP..J.34334 IV.B3-23(R- Lower support Stainless steel Reactor coolant and bess ef fraoWre 
167) structure~ neutron flux kltlg-AflsssCracking 

&tIWGrkGltI~ due to ~stress 
(designs assembled corrosion cracking, 
in two vertical irradiation 
sections or with full- ,. 

height shroud Qlates): Istress 
fuel alignment Qins or fatiQue 

IV.S3.RP- IV.S3- Lower support Stainless steel Reactor coolant and CraokingLoss of 
~334a .I~~ structure~ neutron flux material 

sIJJ)pert oelumn due to stress cerresien 
'....elds. applical:lle te cracl~ing,wear; 

all plants except loss of fracture 
tJ:leSe (designs toughness 
assembled in two due to neutron 
vertical sections or irradiation-ass-istee 
with full-height stress cerrosien 
shroud plates): fuel '.'" 

loss of alignment Qins 
.~ 
Idue to thermal and 

stress 
,H, or creep 

, 

Aging Management Program (AMP) 

Chapter XI.M2, "'lI/ater Chemistry," and 
Chapter XI.M16A, "PWR Vessel Internals" 
€lq':tansian campanents (iElen@eEl in tJ:le 
"StFlJctlJre anEl Campenents" cellJmn) 
~Pfimaf}' compenents see AMR Item 
'IV.S3.RP 314) 

Chapter XI.M16A, "PWR Vessel Internals" 
EXJ)ansien oempenents (identified in the 
!!St-FHGWf9-and Cempenents" celumn) 
ChaQter XI.M2, "Water Chemist!}!" (for 
Pfi~~ee-AMR-Ite-m 
~~SCC mechanisms ani)!} 

Gh-a-pter XI.M2, "\"Jater-CAeffiistry," and 
Chapter XI.M16A, "PWR Vessel Internals" 
EXllansien oemflo~tifiee in tRe 
"Structme ane Cempenents" celumn) 
(fer Primary cemllenents see ,A,MR Item 
IV.S3.RP 327) 

Further 
Evaluation 

No 

No 

No 

.•. 

'f 
~. 
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Item link Structure and/or 
Material Environment 

Aging'Effect! Aging Management Program (AMP) 
Further 

Component Mechanism Evaluation 

IV.B3.RP-~364 Lower support Stainless steel Reactor coolant and Loss of fracture Chapter XI.M16A, "PWR Vessel Internals" No 
structure~ (all plants): (including CASS) neutron flux toughness Primary component (identified in the 
core support due to neutron ~tnJGtu re and-GGffipefl&nt~umfl1 
platecolumn welds irradiation ~pansion componeffis 

ell'V' "Llel IIclntand for 
column welds made 
from CASS. thermal 

lnt 

IV.B3,RP~363 Lower support Stainless steel Reactor coolant and r.;racKlng Ghapter XI.M~, "INater GhemistFY", ane ¥es, evaluate4G 
structure~ (all plants): neutron flux due to stress Chapter XLM16A, "PWR Vessel Internals· EletermiAtl-the 
core support plate IcrackinQ, and Cha!;1ter XLM2, "Water Chemist!Y" (for 
(applieal:lle to plams ,,,,,;,,t"0 stress SCC mechanisms onl~) ,f 

..... itR a eore SUPl'lol't crackinQ, or PriFAaFY COFAponents (identifies in iRe ~'"plate), if fatigue life ,fatigue "Strueture and Gomponents" eoluFAn) ."'.:.:..::; 
cannet ae ~pansion components 

TI AA umn welds 

IV,B3.RP-~330 IV.B3-23(R- Lower support Stainless steel Reactor coolant and iI"', 'I";rackinq ~atigue is a time limited agi~lysis ¥es. +bAANo 
167) structure: core neutron flux Idue to ,li,,", Fl=bAA) to ae e>Jallolated for the l'lerioG-t» 

support plate '4 stress exteneed operation. See the SRP, Section 
(applicable to plants corrosion cracking or ~al-Fatigue," for acceptable-metooes 
with a core SlolPPOI't fatigue~ fof-meetiF\§-tRe-f€lqWrements of-~ 
plale). if fatigue due to fatigue 54.21 (c)(1).Cha!;1ter XI.M16A "PWR Vessel 
<maIysis Internals· and Cha!;1ter XI.M2, "Water 
8*istscolumn bolts ehemistr~· (for see mechanisms onl~l 

IV.B3.RP-d42c331 Lower support Stainless steel Reactor coolant and GraekingLoss of Ghapter XI.M2, "l,Il,1ater GheFAistry," and No 
structure: ~ neutron flux fracture toughness Chapter XI.M16A, "PWR Vessel Internals" 
aeaFAs (applicable due to stress G9FF9Si9A Primapt G9FA!}9nents (identified iR the 
asseFAblies will:! full cracking,neutron !!StHIGture and G9FApeAents" column3 
height shrotld irradiation assistee rure~on compOfl&Rts 
plat~core SU12120rt stress corrosien 
column bolts G~g,aAe fatiglole 

embrittlement 
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-------­

Item Link Structure and/or Material Environment Aging Effect! Aging Management Program (AMP) Further 
Component Mechanism Evaluation 

-------­

IV.B3.RP~6335 IIV83-23(R- Lower support Stainless steel Reactor coolant and bess sf frael:lFe Chapter XI.M16A, "PWR Vessel Internals" No 
11§11 structure;.-Ge&fl neutron flux toughnessCracking Primary compenents (identified in the 

eeams (applis81lle dueto~ "StrUel:lFe and Gampanents" ssll:lmn) 
assemelies {designs irFaeialian na e*l'Iansian campenentsChal2ter XI.M2, 
except those emerittiementstress "Water Chemistry" {for SCC mechanisms 
assembled with full-: corrosion cracking or Q.!l]yl 
height shroud fatigue 
plates~t 
lower core SUI2Il0rt 
beams 

IV.B3.RP-365 Lower support Stainless steel Reactor coolant and Loss of fracture Chapter XI.M16A, "PWR Vessel Internals" No 
structure (designs neutron flux toughness Prima!)' coml'lanent (identified in the 
with £.,core support due to neutron "StFustl:lre and Ga~~tIf'!1.R) 
plate): core support irradiation ns e)(f)ansien cemp.Elfl€H'lffi .. 
plate embrittiement 

IV.83.RP-24343 ~ Reactor 'Jessel Stainless steeh Reactor coolant and hGss-e:f Chapter XI.~ater Ghemistr>(M16A, No 
26(RP 24) ~ niGI~el allay neutron flux malefialCracking "PWR Vessel Internals" 

comf)onentsLower due to l'Iitting and , 
SUPI20rt structure 6f&ViGe 
{designs with a core carrosie-fl.fatig ue 
sUllport I2late}: core 
SUllport plate 

IV.83.RP-W9342 Reactor vessel Stainless steeli Reactor coolant and Cracking Ghal'lter XI.M2, "VI/ater Ghemistry," ana. Yes, if accessible 
intemal caml'lansnffi nickel aUey neutron flux due to s tress-: Chapter XI.M16A, "PWR Vessel Internals" Primary, 
(inaceessiele corrosion cracking, and ChaQter XI.M2, "Water Chemistry" (for e*paAsien er 
lacatianslLower aoo-irradiation- SCC mechanisms only) existing f)rogram 
SUIlI20rt structure assisted stress-: ~ 
(designs with core corrosion cracking,..Q[ IAdieale a§iAg 
shrouds assembled ~ effects IRa! Reed 
with full height maAa§emeAINo . 
shroud glates): deeg 
beams 
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Item Link 
Structure and/or 
Component 

Material Environment 
Aging Effect! 
Mechanism 

Aging Management Program (AMP) 
Further 
Evaluation 

IV.83.RP~366 ReaeteF vessel Stainless steel;­ Reactor coolant and 
neutron flux 

Loss of fracture 
toughness 
due to neutron 
irradiation 
embrittlement~ 
eR6IR~9 iR EliI'R9Rsi9R 

Chapter XI.M16A, "PWR Vessel Internals" Yes, jf aecessible 
Pfi.mafy, 
~iGlH)f 

~fGl¥affi 
cempeAenls 

internal componems 
(inaccessiele 

nickel alloy 

10ealiens)Lower 
support structlJre 
(desions with core 
shrouds 
with full heiaht 
shroud plales): deep 
~ 

indicate aging 
effeGts-that-need 
~m€rntNo 

fi;hie Ie ...eiEl swelliRB; 
less ef ",Feload 
~€lfFAal-afl€I 
i~tiGf\. enhanced 
slFess Fola*atien; 
iGSS-Gl'-ffiatefiat 
dl;le Ie woaF 

IV. 83. RP-339 IV.83-24(R­
53) 

Reactor vessel 
internal components 

Stainless steel; 
nickel alloy 

Reactor coolant and 
neutron flux 

Cumulative fatigue 
damage 
due to fatigue 

Fatigue is a time-limited aging analysis 
(TlAA) to be evaluated for the period of 
extended operation. See the SRP, Section 
4.3 "Metal Fatigue," for acceptable methods 
for meeting the requirements of 10 CFR 
54.21 (c)(1). 

Yes, TlAA 

IV.83.RP-306 Reactor internal "No 
Additional Mp,,<:IIrPct" 

Stainless steel; 
nickel alloy 

Reactor coolant and 
neutron flux 

No additional aging 
management for 
reactor internal "No 
Additional Measures" 
com!;!onents unless 
reguired by ASME 
Section XI, 
Examination CategorY 
B-N-3 or relevant 
ogerating ex!;!erience 
existsGfacl{ing 
dl;9 to SIF9S5-G~ 
cfacking, anel 

GhaJ'lleF XI.M2, "V>,taleF Gl:lemistF)'." ane No 
Chapter XI.M16A, "PWR Vessel Internals" 
Nole: Gom~ls with no aeeilional 
meaSI;lFes aFe noll;lAi€!l:lely ieenlified in GAbb 

eomJ'lonents 'IIill:l no t-aa1es-GGffiponenls will:l no addilienal 
OOGitional measl:lres moaSI;Fes aFe definee in Sectio~Gf 

MRP 227, "MateFials Reliaeility PfegFam: 
PFessl;Fized I,ll"latef Rea~r-l-AlefRals 
Inspection ane Evaluation Guidefifl&~ 

i-ffadiatioo-assicted 
stress eOFFosion 
~ 
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
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--------­ -------­

Item Link 
Structure and/or 

Material Environment Aging Effect! 
Aging Management Program (AMP) 

Further 
Component Mechanism Evaluation 

.....~ --------­ ......~ -------­

IV.B3.RP-JG.724 . IV.B3­ Reactor vessel Stainless steel; Reactor coolant and Loss of fffiGWfe Chapter XI.M~ €>A, "P\II,!R Vessel Inteffiill.s'! No 
25(RP-24) internal components nickel alloy neutron flux tf>tJ~essmaterial Note: Components with no additional 

witA no addittooal dueto~ measl:lr€s are nol (,lRi~-k:lentified iR G.A.bb 
meaS(,lres iffaEliatioo tables CeA'lpeneRts wit!:l no additional 

embrittlemaAti' measl;lr€s are defined in iileGtien :3.3.1 of 
snan!.le in diA'lensien MRP 227, "Materials Reliability Program: 
SI:lO te ','oid s' ....ollinir, Pressurizes M2, 'Water Reastor 1Ateffial.s 
less of preloaa msp€Gien and Evaluation 
dl;le to tnermal and Gl;lidelines"Chemistrv" 
irradiatien onnanceG 
str€ss rela*alion; 
~matefiaI 
due 10 wearQitting and 
crevice corrosion 

-------­

IV.B3.RP-3B2 IV.B3-22(R- Reactor vessel Stainless steel; Reactor coolant and Cracking Chapter XI.M1, "ASME Section Xllnservice No 
170) internals: ASME nickel alloy~ neutron flux due to fatigue, stress Inspection, Subsections IWB, IWC, and 

Section XI, allslenilis corrosion cracking, or IWD" or ChaQter XLM16A, "PWR Vessel 
Examination stainless steel irradiation-assisted Internals." by invoking applicable 
Category stress corrosion 1 0 CFR 50.55a and ASME Section XI 
B-N-3 core support cracking: inservice inspection reguirements 
structure components . kGssloss of material 
(not already identified due to wear 
as "Existing 
Programs" 
comQonents in 
MRP-227-A} 

IV .B3. RP-338 Upper internals Stainless steel Reactor coolant and Cracking 'Chapler Xt.M2, "Water Chemistry," aRd ¥es, e",all;lale 10 
assembly;..f.l;lel neutron flux due to fatigue Chapter XI.M16A, "PWR Vessel Internals" €ietoFmiAe tno 
a!i€lRFRent I3late PriFRary sompoAonls (isontifioa iR tno petoAtialloGatioAs 
(appliGable te~ "StFl;lctllFO-afl~ents" GOlllmn) and extent of 
(designs with core AO E)(paASion SOA'lpORonts fati!.ltJe 
shrouds assembled. efa~No 
with full height 
shroud platestr-lf 
fati!.llde life caRRot be 
demonstrated by 
+bAA): fuel alignment 
plate 
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IV 

IVB3.RP-W.:t400 

REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
B3 Reactor Vessel Internals (PWR) - Combustion Engineering 

Structure andfor Aging EffecU FurtherItem Link Material Environment 

eCracking 
stress corrosion 

irradiation-
,tress 

Aging Management Program (AMP) Component EvaluationMechanism 

Stainless steel IReactor coolant andlCumulative fatigue Fatigue is a Iime-limited aging analysis IYes. TU\ANo 
neutron flux (TU\A) 10 be evaluated for the period of 

extended operation. See the SRP, SeGlion 
4.3 "Melal Fatigue," for aooeptable methods 
for meeting the requirements of 1 QGFR 
54.21 (o)(1).Chapter XLM16A, "PWR Vessel 
Internals" and Chapter XI.M2, 'Water 
Chemistry" (for SCC mechanisms only) 
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(4) Mark-up of changes to GALL Report Chapter IV.B4 

B4.REACTOR VESSEL INTERNALS (PWR) - BABCOCK AND WILCOX 

Systems, Structures, and Components 

This section addresses the Babcock and Wilcox (B&W) pressurized-:water reactor (PWR) vessel 
internals and consists, which consist of components in the plenum cover and plenum 
cylinderassembly, the upper grid assembly, the control rod guide tube (CRGT) assembly, the 
core support shield assembly, the core barrel assembly, the lower grid assembly, and the flo'N 
distributor assembly. Based on Regulatory Guide 1.26, "Quality Group Classifications 
and Standards for Water, Steam, and Radioactive VVaste Containing Components of 
Nuclear Povl8r Plants," all structures and components that comprise the reactor vessel 
are governed by Group A or B Quality Standards.incore monitoring instrumentation (1M!) 
guide tube assembly, and the flow distributor assembly. 

Common miscellaneous material/environment combinations where aging effects are not 
expected to degrade the ability of the structure or component to perform its intended function for 
the period of extended operation are included in IV.E. 

I 

.I System Interfaces 

The systems that interface with the reactor vessel internals include the reactor pressure vessel 
(IV.A2). 

InspeGtion Plan 

An applicant 'Nil! submit an inspection plan for reactor internals to the NRC for review 
and approval vlith the application for license rene)Nal in accordance with Chapter 
XI.M16A, "PVVR Vessel Internals." 
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
B4 Reactor Vessel Internals (PWR) - Babcock & Wilcox 

Item Link 
Structure and/or 

Material Environment 
Aging Effect! 

Aging Management Program (AMP) Further 
Component Mechanism Evaluation 

IV.B4.RP-242 IV.B4-4 Control rod guide tube Cast austenitic Reactor coolant Loss of fracture Chapter XI.M16A, "PWR Vessel Internals" No 
(R-183) (CRGT) assembly: stainless steel and neutron flux toughness ~8f\s.ion components (identified in tRe 

accessiele sldffa;;;e&-a! due to thermal aging "StHlcture and-GempeAents" column) 
feUF SCFeW locations embrittlement (feF PrimaPf OOI'l'l\3enents see AMR I!ems 
(every 90 degFees) for IV.B4.RP 253 and IVB4RP 258) 
CRGT spacer castings 

----------­

IV.B4.RP-242a Control rod guide tube Stainless steel Reactor coolant Cracking due to stress ChaQter XI.M16A, "PWR Vessel Internals" No 
{CRGTl aS5embl}!: CRGT (including CASS) and neutron flux corrosion cracking or and ChaQler XI.M2, 'Water Chemistr~t {for 
sQacer castings fatigue SCC mechanisms onl}!) 

IV.B4.RP-245 IV.B4-13 Core barrel assembly;-{a} Staffiless sleel; Reactor coolant Cracking GRapteF XI.M2, "VValeF GRemistFy," ana No 
(R-194) I:lf'lf'lef !ReFmai sRield ~Nickel alloy and neutron flux due to stress-.:: Chapter XI.M16A, "PWR Vessel Internals" 

eelts; (e) {aQglicable to corrosion cracking and ChaQter XI.M2, 'Water Chemistei" 
Ceistal River Unit 3 or ~n comf'lonenls (identifj~ 
Davis Besse only): ~tructl:lre and Gom~~ 
surveillance specimen (feF PrimaFY compoAeAts-see-AMR Items 
holder tu be 90lts (Qa'Jis IV.B4.RP 247 and IV.B4.RP 248) 
Besse, only); (c) 
surveillance sf'leOimeR 
~studs; 
aR€l-[nuts (GF}<s!al Rivef 
YAit 3, oRly)or bolts 

t-----­
IV.B4. RP-245a Core barrel assembly Nickel alloy Reactor coolant Cracking due to ChaQter XLM16A, "PWR Vessel Internals" No 

(aQQlicable to C[Ystal and neutron flux fatigue 
River Unit 3 or Davis 
Besse only): surveillance 
sgecimen holder tube 
(SSHT) stud or boll 
locking devices 
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REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
B4 Reactor Vessel Internals (PWR) - Babcock & Wilcox 

Item Link 
Structure and/or 

Material Environment 
Aging Effect! 

Component Mechanism 

IV.B4.RP-245b Core barrel assembl::l Nickel allo::l Reactor coolant Loss of material due 
(aQQlicable to CR-3 or DB and neutron flux to wear; changes in 
onl::l): surveillance gimensions due to 
sQecimen holder tube void swelling or 
(SSHTl stud or bolt gistortion 
locking devices 

IV.B4.RP-247 IV.B4-13 Core barrel assembly: Stainless steel; Reactor coolant Cracking 
(R-194) aGcessil:lle lower core nickel alloy and neutron flux due to stress-: 

barrel (LCB) bolts aM corrosion cracking 
locking devices 

IV.B4.RP-247a Core barrel assembl~{ IStainless steel Reactor coolant Cracking due to 
lower core barrel (LCB) Inickel alloy and neutron flux fatigue 
boll locking devices 

IV.B4.RP-247b Core barrel assemblv: ~tS!i!)less steel; Reactor coolant Loss of material due 
lower core barrel (LCB) nickel allo::l and neutron flux tQ wear; changes in 
bolt locking devices dimensions due to 

void swelling or 
distortion 

IV.B4.RP-249 IV.B4-12 Core barrel assembly: Stainless steel Reactor coolant Loss of fracture 
, (R-196) baffle pla~ssi9le and neutron flux toughness 

stli'fases wilhiR oAe-irn;l:f due to neutron 
aFGtlna each l3aUle plale irradiation 
flew aRa eol! heleplates embrittlement 

IV.B4.RP-249a Core barrel assembl::l: Sts;!inless steel Reactor coolant Qracking due to 
baffle olates and neutron flux ' irradiation-assisted 

§tress corrosion 
crackinq 

Aging Management Program (AMP) 
Further 
Evaluation 

ChaQter XI.M16A, "PWR Vessel Internals" No 

ChapterXI~~ No 
Chapter XI.M16A, "PWR Vessel Internals" 
and ChaQter XI.M2, "Water ChemistrY" 
PriFRaFY cOFRponen!s (iEientifleEi iR IRe 
"S!F~6ttlre aREi COFR130neRts" Col~FR-A1 
~-E)(pansioR COFRpORents see AMR 
«effi&..MB4RP 245, IV.B4,R~ 
11.IB4.RP 294. and IV.B4.RP 256} 

ChaQter XI.M16A, "PWR Vessel Internals" No 

ChaQter XI.M16A, "PWR Vessel Internals" No 

Chapter XLM16A, "PWR Vessel Internals" No 
PriFRaFY SElA'lf;!GRenls {iEieRtifiea in-tlle 
"Str~st~F9 aREi GOFRf;!eneRIs" SGI\ffi:IR1 
(for EXf;!ansiElR COA'lpOn9nts see AMR It9FR 
IV.84.~P 2§Q) 

Chapter XLM16A, "PWR Vessel Internals" No 
and Chapter XLM2, "Water ChemistrY" 

i 

.. 

'. 
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
B4 Reactor Vessel Internals (PWR) - Babcock &Wilcox 

----­

Item Link 
Structure andfor 

Material Environment Aging Effect! Aging Management Program (AMP) Further 
Component Mechanism Evaluation 

----­

IV,84,RP-241 = Core barrel assembl){ Stainless steel Reactor coolant Cracking Cha(2ter XI.M16A, "PWR Vessel Internals" No 
baffle-to-former bolts and and neutron flux due to stress and Chagter XI,M2, "Water ChemistrY" (for 
screws corrosion cracking, SCC mechanisms onlJ:) 

irradiation-assisted 
stress corrosion 
cracking, fatigue, and 
overload 

-----­ "'­

IV,B4,RP­ A,l,B4-7fR­ Core barrel assembly: Stainless steel Reactor coolant Cracking Chapter XLM2, "WateF Chemistry," and No 
24~,241a -'!-2&} 9aff~e,lfeFmer asse~ and neutron flux due to stress--:: Chapter XI.M16A, "PWR Vessel Internals" 

(a) assessiele eaffle Ie corrosion cracking, Pf~mal)' Cemponents (identified irHf:lo 
fe.rmer eolts and SSFews; irradiation-assisted "StHlS!t;re aI'l€I--GemfX*lenls" 691t;mn) 
{bl assessible locking stress--::corrosion and Cha(2ter XI.M2, "Water ChemistrY" (for 
devices (including locking cracking,i!i,tigue, and ~ansien semfJf}nenls see AMR Items 
welds) of baffle-to-former overload tV,84,RP 244 and IV,B4,R~SCC 
bolts and internal baffle- mechanisms only) 
to-baffle bolts 

IV,B4,RP-240 IV.B4-1 Core barrel assembly: Stainless steel Reactor coolant Loss of fracture Chapter XI.M16A, "PWR Vessel No 
(R-128) baffletfe.rmer assembly: and neutron flux toughness Internals;: 

(a) a6oessible-Gaffl&.to­ due to neutron Primary eemf')snents (idenlmee in the 
former bolts and screwsi irradiation "StFl;letl;lre and Ceml'lenenls" oelt;mn) 
(b1-aGGessible leeking embrittlement; (fer Expansien seml'lsnents see AMR Item 
devioes (inoll;lding welds) loss of preload IV,B4,RP 243,) 
ef..OOffle Ie fermef-OOlts due to thermal and 

irradiation enhanced 
stress relaxation...QI 
~; , 

.Ioss material 
due to wear 

-------­

IV.B4,RP-240a Core barrel assembly:: Stainless steel Reactor coolant Loss of fracture Chal2ter XI.M16A, "PWR Vessel Internals" No 
locking devices (including and neutron flux toughness 
locking welds) of baffle-to­ due to neutron 
former bolts and internal irradiation 
baffle-to-baffle bolts embrittlement; 

loss of material 
due to wear 

-------­
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Item Link 
Structure and/or 

Material Environment 
Aging Effect! Aging Management Program (AMP) 

Further 
Component Mechanism Evaluation 

IV.B4.RP-250 IV.B4-12 Core barrel assembly: Stainless steel Reactor coolant Loss of fractu re Chapter XI.M16A, "PWR Vessel Internals" No 
(R-196) core barrel cylinder and neutron flux toughness t:;;*paAsi9A S9mJ39ReRIs (iaeRlifiea iR IAe 

(including vertical and due to neutron "SIF~Gt~Fe aREi GomJ3oReAls" SOI~ffiA~ 
circumferential seam irradiation (for Primary SOmJ30AeRts see AMR Item . 

; welds); former plates embrittlement IV.B4.RP 249) 

IV.B4.RP-250a Core barrel assembly: Stainless steel Reactor coolant iCrackina due to Challter XI.M16A, "PWR Vessel Internals" No i 
core barrel cylinder and neutron flux ,,,,,i,,t..rl and Challter XI.M2, "Water Chemist!)L" {for 
(including vertical and istress SCC mechanisms only) 
circumferential seam icracking or fatigue 
welds); former Qlates 

IV.B4.RP-375 Core barrel assembly: Stainless steel Reactor coolant Cracking GRaJ3ter XI.M2, "Waler GRemis!",'." af!9 No 
internal baffle-to-baffle and neutron flux due to irradiation- Chapter XI.M16A. "PWR Vessel Internals" 
bolts assisted stress ExpaRsioR SOmJ30ReRIs (iaeAlified iA IRe 

corrosion cracking, ~RlBture aAd Gom~ts" columA) 

I 

fatigue, or overload and Challter XI.M2, 'Water Chemistry" (for 
PFimary SSmJ30ReAls see AMR Item 
IV.B4.RP 24~SCC mechanisms onlv) 

IV.B4.RP-375a Core barrel assembly: Stainless steel Reactor coolant _oss of fracture ChaQter XI.M16A, "PWR Vessel Internals" No 
internal baffle-to-baffle and neutron flux touahness 
bolts - idue to neutron 

Iloss of Dreload 
Idue to thermal and 

,enhanced , 
stress relaxation or 

I~material 
: Idue to wear 

IV.B4.RP-244 IV.B4-7 Core barrel assembly; Stainless steel Reactor coolant Cracking ChaQter XI.M16A, "PWR Vessel Internals" No 
(R-125) external baffle-to-baffle and neutron flux due to irradiation- and ChaQter XI.M2, "Water Chemist!)L" (for 

bolts-and core barrel-to­ assisted stress SCC mechanisms only) 
, 

former bolts; corrosion cracking, 
-

fatigue, and overload 
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Item Link 
Structure and/or 
Component 

Material Environment 
Aging Effect! 
Mechanism 

Aging Management Program (AMP) 
Further 
Evaluation 

IV,B4,RP­
244244a 

IV.B47(R 
~ 

Core barrel assemblyi-fa1 
e*leFnal eame-IG-baffla 

Stainless steel Reactor coolant 
and neutron flux 

Cracking 
due to irradiation-
assisted stress-:; 
corrosion cracking~ 
fatigue 

Chapter XI.M2. ''VVater Chemistry," and 
Chapter XI.M16A, ~:PWR Vessellnternals~ 

No 

eelts; (e) GeFe earrel Ie e*f:jansien eemf:jenents (isenlifiee in Ihe 
former eolls; (et locking 
devices (including welds) 
of external baffle-to-baffle 
bolts and core barrel-to­
fonner bolts 

"SIrueture and Components" Gelumn) 
" and ChaQter XI.M2, "Water Chemist!Y" 
(for PrimaPf eem[;)enenls see AMR-Item 
IIJ.B4.RP 24~)SCC mechanisms only} 

IV.B4.RP-243 IV.B4-1 
(R-128) 

Core barrel assemblyi-fa1 Stainless steel Reactor coolant 
and neutron flux 

Loss of fracture 
toughness 
due to neutron 
irradiation 
embrittlement; 
loss of preload 
due to thermal and 
irradiation enhanced 
stress relaxation..QI 
creeQ; 
loss of material 
due to wear 

Chapter XI.M16A, "PWR Vessel Internals" 
~ents (identified in the 
"StruGture an~~ffif!j 

No 
e*ternal saffle te saffle 
ooltsHs) sere earrel Ie 
~rmer eelts; (GjleGking ~imary eem[;)enents see AMR Item 

IV.B4.RP 240) devices (including welds) 
Gf;".external baffle-to-baffle 
bolts and core barrel-to­
former bolts~ter-MI 
saffle te saffle belts 

IV.B4.RP-243a Core barrel """oml-\I\,. 

lockinq devices (includinq 
welds) of external baffle­
to-baffle bolts and core 
bal . bolts 

Stainless steel IReactor coolant 
land neutron flux 

Loss of fracture 
toughness 
due to neutron 
irradiation 
embrittlement; loss of 
material 
due to wear 

ChaQter XI.M16A, "PWR Vessel Internals" No 

IV.B4.RP-248 IV.B4-12 
(R-196) 

Core support shield 
(CSS) assembly: 
aGcessible upper core 
barrel (UCB) bolts af\G 
laGk~iGes 

Stainless steel; 
nickel alloy 

Reactor coolant 
and neutron flux 

Cracking 
due to stress-:; 
corrosion cracking 

Cl'la[;)ter XI.M2, "IJI./ater Chemistry," aAe No 
Chapter XI.M16A, "PWR Vessel Internals" 
and Chapter XI.M2, "Water Chemistry" 
~ts (ieentified in tRe 
"StFI;lGI!lFe ans Cemf3eAents" cell;lmA) 
(feF e*f3ansien Gemf:jenents see AMR 
Iterns IV.B4.~Fl 245. IV.B4.~P :l46. 
IV.B4.RP :l§4, IV.B4,~Fl 247. and 
J\hB4.RP :l56) 
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---­

Item Link 
Structure and/or 

Material Environment 
Aging Effect! Aging Management Program (AMP) 

Further 
Component Mechanism Evaluation 

IV.B4.RP-248a Core sUQ!;lort shield Stainless steel; Reactor coolant Cracking due to Cha!;lter XI.M16A, "PWR Vessel Internals" No 
tCSS) assernbl){ UQQer nickel alloy and neutron flux fatigue 
core barrel tUCS) bolt 

'1locking devices 

IV,B4.RP-248b Core SU!;lQort shield Stainless steel; Reactor coolant Loss of material due ChaQter XI.M16A, "PWR Vessel Internals" No 
(CSS) assembl~{ uQger nickel alloy and neutron flux 10 wear: changes in 
core barrel (UCS) bolt dimensions due to 
locking devices void swelling or 

distortion 
I 

IV,S4.RP­ IV.S4~16. Core support shield Gasl-austeAAiG Reactor coolant Loss of fracture Chapter XI.M16A, "PWR Vessel Internals· No 
~252 (R4941188) (CSS) assembly: fat-GSS stainlessStainless and neutron flux toughness Primary eompoAen(:s...fieentified in the 

GaS! 9tltlet n~ steel, including due to thermal aging !.!gtr-llGttlfe-anEl Gempenents" soltlffiflj 
(Geonee blni! aanG CASS and PH embrittlement (for Expansion oomponen!&-&ee AMR Item .<~ 

Davis Besse, o~ steels IV,B4,RP 242) 
CSS vent valve GisGs-tQQ 
and bottom retaining rings 
(valve body comgonents) 

IV.B4.RP­ IV.S4-16 Core support shield Stainless steel Reactor coolant Loss of fract!:lfG Chapter XI.M16A, "PWR Vessel Internals" No 
~252a (R-188) (CSS) assembly: fat-GSS and neutron flux totlghness Primary components (iElenlified in the 

'lent valve Elise sl1aft or Cracking due to "StHlsttlFe and G-effiponents" eoltlmn) 
l1inge pin (b) thefmal-a@ing Chapter XI.M2, "Water Chemistry" (for 
CSS vent valve top embrittlementstress SCC mechanisms only) 
retaining riR@ (0) CSS corrosion cracking or No Expansion components 
~andbottom fatigue 
retaining fingrings: vent 
valve locking devices 
valve bodv components) 

IV.B4.RP-251 IV.B4-15 Core sUQQort shield Stainless steel IReactor coolant Loss of material ChaQter XI.M16A, "PWR Vessel Internals" No 
JR-19Q) . (CSS} assembl~{ land neutron flux due to wear; 

CSS tog flange loss of ~reload (wear) 
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT S
B4 Reactor Vessel Internals (PWR) - Babcock & Wilcox 

YSTEM 

Item Link 

~~~~-

IV.B4-15 
(R-190) 

Structure and/or 
Component 

-------­

Material Environment 
Aging Effect! 
Mechanism 

Aging Management Program (AMP) Further 
Evaluation 

IV.B4.RP­
~251a 

Gore Stlf3f3GFt SAlek! Stainless steel Reactor coolant 
and neutron flux 

-----­

Reactor coolant 
and neutron flux 

Loss of material 
due to wear~ 

Chapter XLM16A, "PWR Vessel Internals" No 
€CSSj asseR'lely: CSS tal' Primary oOR'lpanent (identified in the 

~~-af\d~i*leffis~tl-A'Ifl) 
N&-expansion oomr:>oneflts 

flange; plenuR'lPlenum 
cover assembly: plenum 
cover weldment rib pads 
and plenum cover support 
flanQe 

loss of preload (wear) 

IV.B4RP-256 IV.B4-25 
(R-210) 

Flow distributor assembly: 
flow distributor bolts anti 

Stainless steel; 
nickel alloy 

Cracking 
due to stress-:: 
corrosion cracking 

Char:>ter XI.M2, "Water CheR'listry," aAt! 
Chapter XI.M16A, "PWR Vessel Internals; 
~~componenis (fdentified in the 
~UGture and Components" oolumnl" and 
ChaQter XLM2, "Water ChemistrY" 
{f~Pi*leRts see AMR~ms 
M-E!4~RP 247 and IV,R.u:;\o_,>.iQ' 

No 

looking devioes 

IV.B4.RP-256a 

----­

IV.B4.RP-256b 

---­

Flow distributor assembl~{ 
flow distributor bolt 
locking devices 

Stainless steel; 
nickel alloy 

Reactor coolant 
and neutron flux 

Cracking due to 
fatigue 

ChaQter XI.M16A, "PWR Vessel Internals" No 

Flow distributor assembll( 
flow distributor bolt 
locking devices 

Stainless steel; 
nickel allo;( 

Reactor coolant 
and neutron flux 

-------­

Reactor coolant 
and neutron flux 

Loss of material due 
to wear: changes in 
dimensions due to 
distortion or void 
swelling or distortion 

ChaQter XLM16A, "PWR Vessel Internals" No 

IV.B4RP-259 IV.B4-31 
(R-205) 

Incore Monitoring Stainless steel~ Loss of fracture 
toughness 
due to tIlefm~ 
neutron irradiation 
embrittiement 

Chapter XI.M16A, "PWR Vessel Internals" 
~~ 

No 
Instrtlmentationlnstrument 
(1M I) guide tube 

nickel alloy 
~e and Components" Goltlfl1flf 
(.for Expansion-oomponents see Item 
IV.B4.RP 260) 

assembly: aocessible top 
surfaoes of IMI guide tube 
spider-to-Iower grid rib 
seGtioossection welds 

IVB4~RP-259a Incore Monitoring 
Instrument (lMI} guide 
tube assembly: 
IMI guide tube sQider-to­
lower grid rib sections 
welds 

Stainless steel Reactor coolant 
and neutron flux 

Cracking due to stress ChaQter XI.M16A, "PWR Vessel Internals" 
and ChaQter XI.M2, "Water Chemist[Y" 

-------­

No. 
corrosion cracking, 
irradiation-assisted 
stress corrosion 
cracking or fatigue 
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
B4 Reactor Vessel Internals (PWR) - Babcock & Wilcox 

i 

Item Link Structure and/or Material Environment Aging Effect! Aging Management Program (AMP) 
Further I 

Component Mechanism Evaluation 

IV.B4.RP-258 IV.B4-4 Incore Monitoring Cast austenitic Reactor coolant Loss of fracture Chapter XI,M16A, "PWR Vessel Internals': No 
(R-183) Instrumontationlnstrument stainless steel and neutron flux toughness PFiA'laF)' Gomf3ononts (iaontifiea in tRo 

(IMI) guide tube due to thermal aging, "StF!:lGt!:lFe ana Comf3enents" sol!:lA'ln) 
, assembly: aooessible tOf3 and neutron irradiation (for EXf3ansion Gomf3onents see Item 

SHRaCOS of IMI ifloofe embrittlement IV.B4.RP 242) 
guide tube ~spiders 
castings-l 

IV.B4.RP-258a Incore Monitorina Stainless steel Reactor coolant Cracking due to stress r:haoter XI.M16A "PWR Vessel Internals" No 
Instrl (1M!) and neutron flux corrosion cracking, and Chapter XI.M2. "Water C .n 

lauide tube irradiation-assisted 
IMI Quide tube spiders stress corrosion 

cracking or fatigue 

IV.B4.RP-254 IV.B4-25 Lower grid assembly: Nickel alloy Reactor coolant Cracking CRapterXI.~ No 
(R-210) alloy X-750 lower grid and neutron flux due to stress-:: Chapter XI,M16A, "PWR Vessel Internals; 

shock pad bolts aA4 corrosion cracking EXf3ansien seA'lf3enonts (isentified in-tRe 
losking deviGes (Three "StruGture and Compenents" coluA'ln) " and 
MiliiLlsland Unit -1, only) Chapter XI,M2, "Water Chemist[Y" 

(fer Primary SOA'l~AtS see ,J\MR--Item-& 
'" "'..., """7 .1\ . Q. 1:10_ '1Al:1\ 

IV.B4.RP-254a _ower Qrid Nickel allo~ Reactor coolant Cracking due to ChaQter XI,M16A, "PWR Vessel Internals" No 
lallov X·750 lower arid and neutron flux fatigue " 

Ishock pad bolt 10ckinQ 
Idevices (Three Mile 
Iisiand Unit 1 onlvl 

IV.B4.RP-254b _ower arid Nickel Al!o~ Reactor coolant _oss of material due ChaQter XI,M16A, "PWR Vessel Internals" No ! 
allov X-750 lower arid and neutron flux to wear: chances in 
shock pad bolt lock ina . due to 
devices (Three Mile void swelling or 

, Island Unit 1 onlvl distortion 

IV.B4.RP-246 IV.B4-12 Lower grid assembly: Stainless steel; Reactor coolant Cracking 'GRap!er XI.M02, "Waler GRemislF)'," aRe No 
(R-196) ul2ger thermal shield nickel alloy and neutron flux due to stress-:: Chapter XI,M16A, "PWR Vessellnterna!s" 

(UTS) bolts and lower corrosion cracking and Chagler XI.M2, "Water Chemist[Y" 
thermal shield (LTS) bolts ElIl'lansio!Hleffij.')OOORts (ieeAlifieS iA IRe 

~-e--aru::I Geml'leneAIS" GolumA) 
(for PriA'l8F)' comf3onents see lI.MR Items 
IV.B4.RP :!47 anElIIJ.94.RP ;wn 
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
B4 Reactor Vessel Internals (PWR) - Babcock & Wilcox 

Item Link Structure and/or 
Component Material Environment Aging Effect! 

Mechanism 
ging Management Program (AMP) Further 

Evaluation 

IV.B4.RP-246a Lower grid assembly: Reactor coolant Cracking due to 16A. "PWR Vessel Internals" INa 
and neutron flux fatigue 

IV.B4.RP-246b I ILower arid assemblv: IStainless steel: IReactor coolant ILOSS of material due IChal2ter XI.M16A, "PWR Vessel Internals" INa 
nickel alloy and neutron flux to wear; changes in 

dimensions due to 
void swelling or 
distortion 

IV.B4.RP-260 

I 
IV.B4.RP-260a I 

I 
IV.B4.RP-262 IIV.B4-32 

(R-203) 

I 
IV.B4.RP-261 IIV.B4-32 

(R-203) 

Lower grid fuel assembly: Stainless steel; 
(a) aooessible pads; (b) nickel alloy 

dowels, cap screws and 
locking devices 
Lower grid fuel assemblv: IStainless steel: 
(al l2ads; (bl l2ad-to-rib Inickel allov 
section welds; (c) alloy X­
750 dowels, cal2 screws 
and locking devices 

Lower grid assembly: tickel alloy 
accessible alloy X-7S0 
dowel-to-Iower fuel 
assembly support pad 
locking welds 

Lower grid assembly: ticket alloy
a)loy X-7S0 dowel-to­
guide block welds 

Reactor coolant 
and neutron flux 

Reactor coolant 
and neutron flux 

reactor coolant 
and neutron flux 

reactor coolant 
and neutron flux 

Loss of fracture Chapter XI.M16A. "PWR Vessel Internals" No 
toughness 
due to neutron 
irradiation 
embrittiement 

Cracking due to stress 
corrosion cracking or 
fatigue 

IGllaelef XLM:l. "l,ll,lalef Gllemist~ INoIcracking 
due to stress-
corrosion crackmg 

IGllaFltef XLM~, "IJlia!er GlleA'listr-yT-aRQ INo 
due to stress- Chapter XLM16A, "PWR Vessel Internals" 
Icracking 

corrosion crackmg Pfimary GOA'lFlOnents (iaeffilHed-lR-l-Ile 

9-51 




IV 
B4 

REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
Reactor Vessel Internals (PWR) - Babcock & Wilcox 

Item Link 
Structure and/or 
Component 

Material Environment 
Aging Effect! 
Mechanism 

Aging Management Program (AMP) 
Further 
Evaluation 

IV.B4.R-53 IV.B4-37 Reactor vessel internal Stainless steel; Reactor coolant 

: I (R-53) components nickel alloy and neutron flux 

: I 

Cumulative fatigue 

damage 

due to fatigue 


Yes, TlAA 
(TlAA) to be evaluated for the period of 
extended operation. See the SRP, Section 

Fatigue is a time-limited aging analysis 

4.3 "Metal Fatigue," for acceptable 
methods for meeting the requirements of 
10 CFR 54.21 (c)(1). 

Chapter XI.M2, "Water Chemistry" NoIV.B4.RP-24 Reactor vessel internal Stainless steel; Reactor coolant Loss of materialIV.B4-38 

I . (RP-24) components nickel alloy and neutron flux due to pitting and 
crevice corrosion 

I IV.B4.RP-376 Reactor vessel internal Stainless steel; Reactor coolant 
components nickel alloy and neutron flux 

I 

IV.B4.RP­
~382 

IIV.B4-42 

1ffi.:1.Zm 
Reactor vessel 
iflteffiafinternals: ASME 
Section XI. Examination 
Category 
B-N-3 core sur:mort 
structure components 
(inasoessiele IOGations) 

Stainless steel; 
nickel alloy 

Reactor coolant 
and neutron flux 

: 

. ._­ -

Reduction in ductility 
and fracture 
toughness 
due to neutron 
irradiation 

Cracking 
due to fatigue, stress 
corrosion cracking, 
800QI irradiation-
assisted stress 
corrosion cracking~ 

Yes, TlAA ., 

Toughness is a TlAA (BAW-2248A) to be 
evaluated for the period of extended 
operation._ See the SRP, Section 4.7, 
"Other Plant-Specific TlAAs," for 

Ductility - Reduction in Fracture 

J.;acceptable methods for meeting the 
requirements of 1 0 CFR 54.21 (c)(1). 

effects thai Aeeainspection requirements 10§iS of material 
FflaAagerneffiN0due to wear 

¥es, if 8s6essiele Chapter Xl.M2, "'flJaieF GReFflisiFj""M1,. 
Pfimafy;­"ASME Section XI Inservice InsQection, 
E)(pansion or Subsections IWB, IWC, and 
E)(istin!ijI3Fe!ijFaFflrwo" or Chapter XI.M16A, "PWR Vessel 

Internals~" by invoking applicable 10 CFR oOFfl l3enents 
iAaisate a!ijin!350.55a and ASME Section XI inservice 
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
B4 Reactor Vessel Internals (PWR) - Babcock & Wilcox 

----- ­ ~~~-

Item Link 
Structure and/or Material Environment 

Aging Effect! Aging Management Program (AMP) Further 
Component Mechanism Evaluation 

----- ­

IV.B4.RP­ Ur;mer grid assembl~t StaiAless steel; Reactor coolant ~ Chapter XI.M16A, "PWR Vessel Internals" ¥es,i~ assessii:lle 
~352 alloy X-750 dowel-to­ ~Nickel alloy and neutron flux l€lI;l 9l'lnessCracking and ChaQter XI.M2, "Water ChemistCi" Pfimafy, 

jJQQer fuel assembly dueto~ e*Flansion or 
sUI2l20rt Qad welds (all irradiation existin9 Fl F99ram 
I2lants eXGeQt Davis­ emeFiltlemem;. OOfflFlOOeftts 
Besse)~ea6!or vessel sI'laflge in €limensiGn ineieate a~ng 
internal eGmf'lGnenls Gue to void swe~ effeets that need 
(inaseessibla losations) less e~ !'Ireload fffimagemeAtNo 

due 10 tRsrmal and 
irradiation snRanGed 
stress retaliation; 
less ef material 
d!:le to wear corrosion 

r-~c~~~ ~~--~~~ 
crackina 

Stainless steel; Reactor coolant No additional aging Gha!'lter XLM2, "Water GRemistry" and NoIV.B4.RP-236 Reactor internal "No 
Additional Measures" nickel alloy and neutron flux management for Chapter XLM16A, "PWR Vessel Internals" 
coml2onents~ reactor internal "No Note: Gom!'lenents '''''ith ns addilisnal 
vessel intemal Additional Measures" meas!:lres are Aet I;lAiEluely ieentifies iA 
Gomf'lenenls '.vith AO coml2onents unless GALL taeles GemFlenents witlHlo 
aGeitional measures reguired by ASME ~al-meas!:lres are definocHf!.-SestkHt 

Section XI, ~A--ef. MRP 227, "Matorials Relial9-flity 
Examination CategoCi ~ram: Press~.ater Reactor 
B-N-3 or relevant ffilef.Rals-lflspection anG-eval!:l.atioo 
ot;1erating eXl2erience Gtii€lelioos!! 
oxistsGr3skin9 
aue 10 stress 
sorresion sraGkin9, 
ane irraeiation 
assistee stress 

~~--~~~ ~~~-

IV.B4.RP-400 Core sUl:ll2ort shield Stainless sleel Reaclor coolanl Cracking due to ChaQter XI.M16A, "PWR Vessollnlernals" No 
assembly: uQQer (tOI2) and neutron flux stress-corrosion and Chal2ter XI.M2, "Water Chemistr~" 
flange weld cracking 
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM 
B4 Reactor Vessel Internals (PWR) - Babcock & Wilcox 

Item Link Structure and/or 
Component Material Environment Aging Effect! 

Mechanism Aging Management Program (AMP) Further 
Evaluation 

IV.B4.RP­
~01 

Reactor \/essel internal 
components with no 

upper (top) flange weld 

Stainless steel~ 
fliek'*-allGy 

Reactor coolant 
and neutron flux 

Loss of fracture 
oughness 
due to neutron 

adiation 
brittlementi" 

3-Hi ........ ,,. 

':\:t.rY\~f.or:i'!!l 

.:t. 

XI.M16A, "PWR Vessellnteroals" 

3.3.1 of MRP 227,.-!'Matefial&..Re.liabmty 
Program: Pressurized Water ReaGlor 
Internals InspeGlion aRd Evaklatioo 
GtHElelioos!! 

INo 

~RP4&2 j.V-,8442fR­
:J..7&1 

I~F vessel internals: 
core sUJilPort structure 

Stainless steel; 
nickel alloy; cast 
austenitic 
stainless steel 

IReactor coolant 
land neutron flux 

.,,' 
.... :F 

Chapter XI.M1, ".'\SM~+ 
Inservice InspectiOfl;-Sub£.ec~ 
IWe, aRd IWO" 

Ntl 

IV.B4RP 352 Upper grid a 
alloy X 7io:sembIY: 
upper fuel owel to 
su assembly 

ppo rt pad "'e Id
pia t "S (alll~excePt~ 

~Iicl(el alley Reactor coolant 
3f\d neutron flux 

I~ 
due to stress 
GGfHI£.i9r!-G~ 

Chapter XI.M2, "Water Chemistry," and 
Chapter XI.M16A, "P'I'JR Vessellnt~ 
Expansion components (identified in the 
~onents" coiafAfIt 
(for Primary oomponents see AMR Item 

'QA 00 "a, 

ItW !:~ 

"'. 
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(5) Mark-up of changes to GAll Report Chapter IX.C and IX.G 

IX.C Selected Definitions & Use of Terms for Describing and Standardizing 
MATERIALS 


Stainless steel Products grouped under the term "stainless steel" include 
wrought or forged austenitic, ferritic, martensitic, 
precipitation-hardened (PH), or duplex stainless steel (Cr 
content >11 %). These stainless steels may be fabricated 
using a wrought or cast process. These materials are 
susceptible to a variety of aging effects and mechanisms, 
including loss of material due to pitting and crevice 
corrosion, and cracking due to stress_-corrosion cracking. 
In some cases, when the recommended AMPan aging 
effect is applicable to all of the same for PHvarious 
stainless steel or castcategories, it can be assumed that 
the term "stainless steel" in the "Material" column of an 
AMR line-item in the GAll Report encompasses all 
stainless steel types. Cast austenitic stainless steel 
(CASS) as for stainless steel, PH stainless steel or CASS 
are included as a part of the stainless steel classification. 
However, CASS is quite susceptible to loss of fracture 
toughness due to thermal and neutron irradiation 
embrittlement. Therefore, when this aging effect is being 
considered, CASS In addition, MRP-227-A indicates that 
PH stainless steels or martensitic stainless steels may be 
susceptible to loss of fracture toughness by a thermal aging 
mechanism. Therefore, when loss of fracture toughness 
due to thermal and neutron irradiation embrittlement is an 
applicable aging effect and mechanism for a component in 
the GALL Report, the CASS, PH stainless steel, or 
martensitic stainless steel designation is specifically 
identified designated in an AMR line-item. 

Steel with stainless steel cladding also may be considered 
stainless steel when the aging effect is associated with the 
stainless steel surface of the material, rather than the 
composite volume of the material. 

Examples of stainless steel designations that comprise this 
category include A-286, SA 193-Gr. 88, SA 193-Gr. 88M, Gr. 
660 (A-286), SA 193-6, SA 193-Gr. 88 or 8-8M, SA453, :I.'mg 
416, Type 403,410,420, and Types431 martensitic 
stainless steels, Type 15-5, 17-4, and 13-8-Mo PH stainless 
steels, and SA-193, Grade 88 and 88M bolting materials. 
Examples of wrought austenitic stainless materials that 
comprise this category include Type 304, 304NG, 304l, 
308, 308l, 309, 309l, 316, and 347,403, and 416 .. 
Examples of CASS rI,",~~,.,..,,",+; ..... ..,~that comorise this cateaorv 
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include CF 3, 8,.: 3M,CF3,.CF3.M, CF8 and ..gM.CF8M. 
[Ref. 6, n 301 

IX.G References 

30. Welding Handbook, Seventh Edition, Volume 4, Metals and Their Weldability, American 
Welding Society, 1984, p. 76-145. 
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Appendix B, Section 2 - Mark-up of Changes to the SRP-LR 
In the mark-up, red or green strikethrough text indicates a deletion and blue underline text 
indicates an insertion. Green text indicates a move, where a double strikethrough indicates the 
original location of the text and a double underline indicates the final location of the moved text. 

(1) 	 Mark-up of changes to SRP-LR Table 3.0-1 

Table 3.0-1 FSAR Supplement for A!:lin!:l Mana!:lement of Applicable S stems 
GALL 
Chapter 

GALL 
Program 

Description of Program Implementation 
Schedule 

Program should 
be implemented 
prior to period of 
extended 
operation 

Applicable GALL 
Report and SRP-LR 
Chapter 
References 
GALL IV I SRP 3.1 

I 

XI.M16A PWRVessel 
Internals 

The program relies on implementation 
of the insgection and evaluation 
guidelines in EPRI Technical Report 
No. 10165961022863 (MRP-227-A) 
and EPRI Technical Report No. 
1016609 (MRP-228) to manage the 
aging effects on the reactor vessel 
internal components. This program is 
used to manage (a) various forms of 
cracking, including stress corrosion 
crackingSGG, grimary water stress 
corrosiori crackingP\,IV:iiiGG, irradiation: 
assisted stress_-Gorrosion cracking 
(IA:iiiGGk-Dfand cracking due to 
fatigue/cyclical loading; (b) loss of 
material induced by wear; (c) loss of 
fracture toughness due to either 
thermal aging-Df~ neutron irradiation 
embrittlement, or void swelling; (d) 
dimensional changes and Flotential 
loss Of fraGtl:lre tOI:l€jFlness due to void 
swelling and irradiation growthor 
distortion; and (e) loss of preload due 
to thermal and irradiation-enhanced 
stress relaxation or creep. 

(2) 	 Mark-up of changes to SRP-LR Section 3.1.2, "Acceptance Criteria" 

3.1.2.2.9 	 Removed as a result of LR-/SG-2011-04Cracking due to Stress Corrosion 
Cracking and Irradiation Assisted Stress Corrosion Cracking 

Cracking due to SCC and irradiation assisted stress corrosion cracking (IASCC) could occur in 
inaccessible locations for stainless steel and nickel alloy Primary and Expansion PWR reactor 
vessel internal components. If aging effects are identified in accessible locations, the G,I\LL 
Report recommends further evaluation of the aging effects in inaccessible locations on a plant 
specific basis to ensure that this aging effect is adequately managed. Acceptanoe criteria are 
desoribed in Branch Technical Position RLSB 1 (Appendix,6,.1 of this SRP LR). 
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3.1.2.2.10 Removed as a result of LR ISG-2011-04Loss of Fracture Toughness due to 
Neutron Irradiation Embrittlement; Change in Dimension due to Void Swelling; Loss of 
Preload due to Stress Relaxation; or Loss of Material due to Wear . 

Loss of fracture toughness due to neutron irradiation embrittlement, change in dimension due to 
void sl!velling, loss of preload due to stress relaxation, or loss of material due to wear could occur 
in inaccessible locations fer stainless steel and nickel alloy Primary and Expansion PWR reactor 
vessel internal components. If aging effects are identified in accessible locations, the GALL 
Report recommends further evaluation of the aging effects in inaccessible locations on a plant 
specific basis to ensure that this aging effect is adequately managed. ,A,cceptance criteria are 
described i~ Branch Technical Position RLSB 1 (J\ppendix A.1 of this SRP LR). 

3.1.2.2.12 Removed as a result of LR-ISG-2011-04Cracking due to Fatigue 

EPRI 1016596, PI/alerials Re!Jab#ity Program: Pressurized Water Reactor Intema,l.s Inspection 
and E'la!uation Guidelines (MRP 227 Re\l. 0) identifies cracking due to fatigue as an aging effect 
that can occur for the lowor flange \field in the core support barrel assembly, fuel alignment plate 
in the upper internals assembly, and core support plate Imver support structure in PVVR internals 
designed by Combustion Engineering. The GALL Report recommends that inspection for 
cracking in this component be perfermed if acceptable fatigue life cannot bo demonstratod by 
TL..AP, through the period of extended operation as defined in 10 CFR 54.3. 

3.1.2.2.13 	 Removed as a result of LR-ISG-2011-04Cracking due to Stress Corrosion 
Cracking and Fatigue 

Cracking due to stress corrosion cracking and fatigue could, 9ccur in nickel alloy control rod guide 
tube assemblies, guide tube support pins exposed to reactor' coolant, and neutron flux. The 
GALL Report, AMR Item IV.B2.RP 355, recommends further evaluation of a plant specific AMP 
to ensure this aging effect is adequately managed. Acceptance criteria are described in Branch 
Technical Position RLSB 1 (Appendix A.1 of this SRP LR). 

3.1.2.2.14 Removed as a result of LR-ISG-2011-04Loss of Material due to \AJear 

Loss of material due to 'A'Bar could occur in nickel alloy control rod guido tube assemblies, guide 
tube support pins and in Zircaloy 4 incore instrumentation lower thimble tubes exposed to reactor 
coolant, and neutron flux. The GALL Report, AMR Items IV.B2.RP 356 and IV.B3.RP 357, 
recommends further evaluation of a plant specific AMP to ensure this aging effect is adequately 
managed. Acceptance critoria are described in Branch Technical Position RLSB 1 (Appendix A 1 
of this SRP LR). 

(3) 	 Mark-up of changes to SRP-LR Section 3.1.3, "Review Procedures" 

3.1.3.2.9 	 Removed as a result of LR-ISG-2011-04Cracking due to Stress Corrosion 
Cracking and Irradiation Assisted Stress Corrosion Cracking 

The GALL Report recommends further evaluation of cracking due to SCC andlASCC fo'r 
inaccessible locations for Primary and Expansion PWR reactor vessel internal components if 
aging effects are identified for these components in accessible locations. The reviewer reviews 
the applicant's proposed program on a case by caso basis to ensure that an adequate program 
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v'lill be in place for the management of these aging effects consistent with the action item 
documented in the staff's safety evaluation for MRP 227, Revision 0 .. 

3.1.3.2.10 	 Removed as a result of LR-ISG-2011-04Loss of Fracture Toughness due to 
Neutron Irradiation Embrittlement; Change in Dimension due to Void S'Nelling; 
Loss of Preload due to Stress Relaxation; or Loss of Material due to Wear 

The G.A,LL Report recommends further evaluation of loss of fracture toughness due to neutron 
irradiation embrittlement, change in dimension due to void swelling, loss of preload due to stress 
relaxation, or loss of material due to '<',ear for inaccessible locations for Primary and Expansion 
PWR reactor vessel internal components, if aging effects are identified for these components in 
accessible locations. The revie'Ner reviews the applicant's proposed program on a case by case 
basis to ensure that an adequate program 'Jvill be in place for the management of these aging 
effects consistent vvith the action item documented in the staff's safety evaluation for MRP 227, 
Revision O. 

3.1.3.2.12 Removed as a result of LR-ISG-2011-04Cracking due to Fatigue 

The GALL Report recommends further evaluation of cracking due to fatigue in the lower flange 
..'..eld in the core support barrel assembly, fuel alignment plate in the upper internals assembly, 
and core support plate in the Imver support structure in PWR internals designed by Combustion 
Engineering. The revie'Ner determines 'Nhether a TLP ..A, has been performed for each 
component, consistent 'lAth the action item documented in the staffs safety evaluation for MRP 
227, Revision O. If a TLN\ has not been performed, the reviewer determines whether the 
applicant has performed an evaluation to identify the potential location and extent of fatigue 
cracking for each component consistent with the action item documented in the staff's safety 
evaluation for MRP 227, Revision O. 

3.1.3.2.13. 	 Removed as a result of LR-ISG-2011-04Cracking due to Stress Corrosion 
Cracking and Fatigue 

The GALL Report recommends further evaluation of cracking due to stress corrosion cracking 
and fatigue in the nickel alloy control rod guide tube assemblies, guide tube support pins 
exposed to reactor coolant, and neutron flux. The reviewer reviews the applicant's proposed 
program on a case by case basis to ensure that an adequate program wiH be in place for the 
management of these aging effects consistent with the action item documented in the staff's 
safety evaluation for MRP 227, Revision O. 

3.1.3.2.14 . Removed as a result of LR-ISG-2011-04Loss of Material due to 'I'.'ear 

The GALL Report recommends further evaluation of loss of material due to wear in nickel alloy 
control rod guide tube assemblies, guide tube support pins and in Zircaloy 4 incore 
instrumentation lower thimble tubes exposed to reactor coolant, and neutron flux. The reviewer 
reviews the applicant's proposed program on a case by case basis to ensure that an adequate 
program will be in place for the management of these aging effects consistent with the action 
item documented in the staff's safety evaluation for MRP 227, Revision O. 
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24 

(4) Mark-up of changes to SRP-LR Table 3.1-1 

Tablp 3.1-1_ Summary of Aging Management Programs for Reactor Vessel, Internals, and Reactor Coolant System Evaluated in Chapter IV of the GALL 
Repoi .. 
10 Type Component Aging Aging Management Further Evaluation Rev2 Item Rev1 Item 

3 BWRI Stainless steel or nickel 
Effect/Mechanism 

Cumulative fatigue damage 
Programs

IFatigue is a TLAA . 
Recommended

IYes, TLAA (See IV.B1.R-53 IV.B1-14_(R-53) 

PWR alloy reactor vessel internal due to fatigue evaluated for the period of subsection 3.1.2.2.1) IV.B2.RP-303 IV.B2-31.(R-53) 

components exposed to 
reactor coolant and neutron 
flux 

extended operation (See 
SRP, Section 4.3 "Metal 
Fatigue," for acceptable 

IV.B3.RP-339 
IV.B4.R-53 
IV.B3.RP 389 
~ 

IV.B3-24.(R-53) 
IV.B4-37_(R-53) 
NfA 
NfA 

methods to comply with IV.B3.RP 391 NiA 
10 CFR 54.21 (c)(1) 

15 PWR Stainless steel Babcock & Reduction tAQf ductility and Ductility - Reduction in Yes, TLAA (See IV.B4.RP-376 N/A 

Wilcox (including CASS, fracture toughness due to {Fracture !+oughness is a subsection 3.1.2.2.3.3) 
martensitic SS. and PH SS) neutron irradiation TLAA to be evaluated for 
and nickel alloy reactor embrittlement. and for the period of extended 
vessel internal components CASS, martensitic SS, and operation7.... See the SRP, '~ "" 

exposed to reactor coolant PH SS due to thermal aging Section 4,7, "Other Plant­
and neutron flux embrittlernent Specific TLAAs," for 

acceptable methods fefOf 
meeting the requirements 
of 10 CFR 54.21 (c1f1+.1 

2J l2WR Stainless steel or nickel 
alloy PVVR reastor vessel 

Cracking due to stress 
corrosion crooking, and 

Chapter XI.M16A "plIllR
\I I ,"
• esse Internals," and 

Yes, if aocessible 
Primary, Expansion or 

1\/ 0") oO__ 'j~Q 

IV.B3.RP 309 
NiP. 
NfA 

internal components irraEliation assisteEl stress Chapter XI M2 "Wat C .• ,'" er E*isting program IV.B4.RP 238 NiA 

(inaccessible looations) corrosion cracking hemistt'y" components indicate 
exposed to reactor coolant aging effeets that need 
af!d neutron flux· management (See 

subsestion 3.1.2.2.9) 

NiA 
NfA 

IV.B2.RP 269 l2WR Loss of fraoture toughness Stainless steel or niekel Chapter XLM16f1., "PWR Yes, if accessible 
J.V:.~~ 
IV.B4.RP 2~9 

due to neutron irradiation Primary, EJ(Dan~alloy PWR reastor vessel Vessel Internals" 
NfAinternal eompone·nt6 embrittlement; or changes in EXisting program 

(inacoessible loeations) dimension due to 'ioid eomponents indicate 
exposed to reaeior coolant swelling; or loss of preload aging effeets that need 
and neutron Uux due to thermal and management (See 

irradiation enhanced stress subsection 3.1.2.2.10) 
relaxation; or 10'6S of material 
due to wear 

----~--
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Tablp 3.1-1_ Summary of Aging Management Programs for Reactor Vessel, Internals, and Reactor Coolant System Evaluated in Chapter IV of the GALL 
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10 I Type I Component Aging Aging Management Further Evaluation Rev2 Item Rev1 Item 

Effect/Mechanism Programs Recommended 
~ PWR 

a7 PWR 

~ PWR 

28 PWR 

Stainless steel Combustion 
Engineering core support 
barrel assembly: lo' ....er 
flange weld exposed to 
reactor coolant and neutron 
flux; Upper internals 
assembly: fuel alignment 
plate (applicaele to plants 
with Gore shrouds 
assembled with full height 
shroud plates) exposed to 
reactor coolant and neutron 
flu)(; Lower support 
structure: core support 
plate (applicable to plants 
with a core support plate) 
e)(posed to reactor coolant 
and neutron flux 
~JiGkel alloy VVestinghouse 
control rod guide tube 
assemblies, guide tube 
support pins exposed to 
reactor Goolant and neutron 
~ 

Nickel alloy Westinghouse 
control rod guide tube 
assemblies, guide tube 
support pins, and Zircaloy 
4 Combustion Engineering 
incore instrumentation 
thimble tubes exposed to 
reactor coolant and neutron 
~ 

Stainless steel Combustion 
Engineering "Existing 
Programs" components 
exposed to reactor coolant 
and neutron flux 

Cracking due to fatigue 

Cracking due to stress 
corrosion cmoking and 
~ 

Loss of material due to wear 

Loss of material due to 
wear; cracking due to stress 
corrosion cracking, 
irradiation-assisted stress 
corrosion cracking, or 
fatiQue 

Chapter XI.M16A, "PWR 
Vessel Internals," and 
Chapter XI.M2, "Water 
Chemistry," if fatigue life 
cannot be oonfirmed by 
+bAA 

,A, plant specifio agiFt§' 
management program is 
to be evaluated 

I A plant speoific aging 
management program is 
to be evaluated 

Chapter XI.M16A "PWR 
Vessel Internals," and 
Chapter XI.M2, "Water 
Chemistry" (for SCC 
mechanisms only) 

Yes, evaluate to 
determine the potential 
locations and extent of 
fatigue cmoking (See 
SUbsection 3.1.2.2.12) 

Yes, plant specifio (See 

SUbsection 3.1.2.2.13) 


Yes, plant speoifio (See 

subseotion 3.1.2.2.14) 


No 

~~ NJA 
~~ 
IV.B3.RP 343 

IV.B2.RP 35S N/A 

IV.B2.RP 366 NJA 
IV.B3.RP 367 NJA 

IV.B3.RP-400 N/A 
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Tablp 3.1-1_ Summary ofAging Management Programs for Reactor Vessel, Internals, and Reactor Coolant System Evaluated in Chapter IV of the GALL 
Report 
10 I Type Component Rev21tem Rev11tem 

Effect/Mechanism 
; Aging Aging Management Further Evaluation 

RecommendedPr~ams

I PWR 

M PWR 

~ PWR 

Stainless steel, nickel alloy, 
or CASS reactor vessel 
internals, core support 
structure (not already 
referenced as ASME 
Section XI Examination 
Category 
8-N-3 core support 
structure components in 
MRP-227-A), exposed to 
reactor coolant and neutron 
flux 
Stainless steel OF nickel 
alloy Baboook & WilcOl< 
reactor internal 
oomponents exposed to 
reactor coolant and neutron 
fII:l* 

Stainless steel or nickel 
alloy Combustion 
Engineering reactor internal 
components exposed to 
reactor ooolant and neutron. 
fII:l* 

Cracking, or loss of material 
due to wear 

Cracking due to stress 

;00 
?orr~si?n craoking, 
Irradla~lon 

oracking, or 
assisted stress 

Craoki~g due to stress 
?orroslon cracking, 
IrraEliatlon assisted st . ress 
;on oraoking, or 

Chapter XI.M1, "ASME 
Section XI Inservice 
Inspection, Subsections 
IW8, IWC, and IWD"..Q[ 
Chapter XI.M16A, "PWR 
Vessel Internals," invoking 
applicable 1 0 CFR 50.55a 
and ASME Section Xl 
in service inspection 
requirements for these 
components 

Chapter XI.M16A, "PWR 
Vessel Internals," and 
Chapter XI.M2, "VVater 
Chemistry" 

Chapter XI.M16A, "PWR 
Vessel Internals," and 
Chapter XI.M2, "VVater 
Chemistry" 

IV.B2.RP-382 
IV.B3.RP-382 
IV.B4.RP-382 

No 

No 

No 

IV.B4.RP 236 
IV.B4.RP 241 
IV.B4.RP 244 
IV.B4.RP 245 
IV.B4.RP 246 
~RP-24+ 
IV.B4.RP 248 
IV.B4.RP 254 
IV.B4.RP 256 
IV.B4.RP 261 
IV.B4.RP 2&2 
IV.B4.RP 352 
IV.54.RP 375 

IV.B3.RP 306 
IV.B3.RP 312 
IV.B3RP 313 
IVB3RP 314 
IV.B~.RP 316 
IV.B3.RP 320 
IV.B3.RP 322 
IV.S3.RP 323 
IV.B~.RP ~24 

MB~~ 
IV.B3.RP 327 
IV.B3.RP ~28 
~P-329 
IVB3.RP 330 
IV.B~.RP 334 
~ 

IV.B2-26jR-142) 
IV.B3-22.(R-170) 
IV.B4-42.(R-179) 

NIA 
IV.B4 7(R 125) 
IV.B4 7(R 125) 
W.54 13(R 194) 
IV.54 12(R 196) 
l-\LB4-~R494t " 
IV.B412(R 19&j:'~:. >,IV.B4 25(R 210) - , 
IV.B4 26(R 2Wt 
IV.B4 32(R 203} 
MB4 32(R 203) 
NIA 
NIA 

NIA 
IV.B3 2(R 149) 
NIA 
IV.B3 9(R 162) 
MBa 9(R 162) 
MBa fHR 162) 
NIA 
NIA 
NIA 
NIA 
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Tabl~ 3.1-1. Summary of Aging Management Programs for Reactor Vessel, Internals, and Reactor Coolant System Evaluated in Chapter IV of the GALL 
Report 
10 Type Component Aging Aging Management Further Evaluation Rev21tem Rev1 Item 

Effect/Mechanism Programs Recommended 

~ PWR StaiRless steel eF fliskel GraskiRt] SI::IO Ie stFess GRa~leF XI.MH31>., "PW~ NB IV.B;3,RP 26e 

alley WestiRgl:1el:lse FeaGter S9FF9sieR eraGkiAt], \lessel IflterRals," aRa IV.B2,RP ;371 j.l,I.,g~~} 

internal eem~enents irradiati9R assisted stress Gl:1apter XI.M2, "VlJater IV.B2.RP ;373 IVB;3 19~R Wil 

expesed Ie Feaeter ceelant cerresieR craGkiAg, OF GRemistr)," 
lV,B2,RP 27e IV,B2 6(R 128) 
IV,B2,RP ;376 IV,B2 8(R 120) 

aRd neutrefl flux ~ I~J.B2,RP ;378 IV,B2 S(R 120) 
IlJ,B2,RP 280 J.l.I.,B2.-g(R42G1 
IVB2RP ;38;3 IV.B2 S(R 120) 
IV.B2,RP 2g@ J.\,LJ32 H~(R 1 aa) 
IV.B;3.RP 289 IV,B;3 20(R 13Q) 
J.\,LJ3~~ IV.B2 24(R 1 aB) 
IV.B2.RP ;393 ~ 
lV.B2.RP 294 IV,S;3 24(R 1 a8) 
IV.B2,RP ;398 J.\,LJ3~-R-1-'l·8) 
IV.B;3RP aQ1 J.\,LJ32-4Q(R-1-+2·) 
1l,,!'B2.Fl:P 34@ NIA 
IV.B2.RP aB7 NIA 

~ PWR Stainless steel or nickel Cracking due to stress ChaQter XI.M16A. "PWR No IV,B4.RP·241 IV.B4·7 {R-125} 

alloy Babcock & Wilcox corrosion cracking, Vessel Internals." and IV.B4. RP·241 a N/A 

reactor internal "Prima!}!" irradiation-assisted stress ChaQter XI.M2. "Water IV.B4, RP-242a N/A 

comQonents eXQosed to corrosion cracking, or Chemist!}!" (for SCC IV.B4.RP-247 IV.B4-13 (R-194l 
IV.B4.RP-247a N/A

reactor coolant and neutron fatigue mechanisms only) IV.B4.RP-248 IV.B4-25 (R-210) 
flux IV.B4,RP-248a N/A 

IV,B4.RP-249a N/A 
IV.B4.RP-252a N/A 
IV.B4,RP-256 IV.B4-25 (R-210J 
IV.B4RP-256a N/A 
IV.B4RP-258a N/A 
IV.B4.RP-259a N/A 
lV,B4,RP-261 IV,B4-32 (R-203l 
IV,B4.RP-400 N/A 

51b PWR Stainless steel or nickel Cracking due to stress ChaQter XI.M16A, "PWR No IV,B4,RP-244 IV.B4-7 (R-1251 

alloy Babcock & Wilcox corrosion cracking. Vessel Internals." and IV.B4.RP-244a N/A 

reactor internal "ExQansion" irradiation-assisted stress ChaQter XI.M2. "Water IV.B4. RP-245 IV.B4-13 (R-194) 

comQonents eXQosed to corrosion cracking. fatigue, Chemist!}!" (for SCC IV.B4.RP-245a N/A 
IV,B4.RP-246 IV,B4-12 (R-196) 

reactor coolant and neutron or overload . mechanisms only) IV.B4,RP-246a N/A
flux IV,B4.RP-254 IV.B4-25 (R·21 0) 

.. 

I\L64, RP-254a NIA 
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Tabl~ 3.1-1_ Summary of Aging Management Programs for Reactor Vessel, Internals, and Reactor Coolant System Evaluated in Chapter. IV of the GALL,! 
Report ...... '. ......_i 
10 Type Component Aging' Aging Management Further Evaluation Rev21tem Rev11tem 

Effect/Mechanism Programs Recommended 
IV.B4.RP-260a N/A ;, 

IV.B4.RP-262 IV.B4-32 (R-203) 
IV.B4.RP-352 N/A 
IV.B4.RP-250a N/A 
IV.B4.RP-375 N/A 

52a ~ Stainless steel or nickel Cracking due to stress Cha!;!ter XI.M16A, "PWR No IV.B3.RP-312 IV.B3-2 (R-149) 

alloy Combustion corrosion cracking, Vessel Internals," and IV.B3.RP-314 IV.B3-9 (R-1621 

Engineering reactor internal irradiation-assisted stress ChaQter XLM2, "Water IV.B3.RP-322 N/A 

"Primary" comQonents corrosion cracking, or Chemist[y" (for SCC IV.B3.RP-324 N/A 
IV.B3.RP-326a N/A

eXQosed to reactor coolant fatigue mechanisms only} IVB3.RP-327 IV.B3-15 (R-155) 
and neutron flux IV.B3.RP-328 IV. B3-15 (R-155) 

IV.B3.RP-342 N/A 
IV.B3.RP-358 N/A 
IV.B3.RP-362a N/A 
IV.B3.RP-363 N/A 
IV.B3.RP-338 N/A 
IVB3.RP-343 N/A 

·5~"', 
u; 

52b PWR- Stainless steel or nickel Cracking due to stress Cha(;!ter XI.M16A, "PWR No IV.B3.RP-313 NA 
allo~ Combustion corrosion cracking, Vessel Internals," and IV.B3.RP-316 IV.B3-9 (R-162) 

Engineering reactor internal irradiation-assisted stress Cha!;!ter XI.M2, "Water IV.B3.RP-323 N/A 
"Ex(;!ansion" com(;!onents corrosion cracking, or Chemist[y" (for SCC IV.B3.RP-325 N/A ' . 

IV.B3.RP-329 IV.B3-12 (R-155) 
exposed to reactor coolant fatigue mechanisms onl~) fV.B3.RP-330 IVB3-23'(R-167)
and neutron flux IV.B3.RP-333 N/A 

IV.B3.RP-335 IV.B3-23 (R-167) 
IV.B3.RP-362c N/A 

52c PWR Stainless steel or nickel Cracking due to stress Cha!;!ter XI.M16A, "PWR No IV.B3.RP-320 IV.B3-9 {R-1621 
alloy Combustion corrosion cracking, Vessel Internals," and IV.B3.RP-334 IV.B3-23 (R-167) 

Engineering reactor irradiation-assisted stress Cha!;!ter XI.M2, "Water 
internal "Existing corrosion cracking, or Chemist[y" (for SCC 
Programs" com!;!onents fatigue mechanisms onl:t} 
ex!;!osed to reactor coolant 
and neutron flux 
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---------­ -------------­ -----­ ---------------­

10 Type Component Aging Aging Management Further Evaluation Rev2 Item Rev1 Item 
Effect/Mechanism Pro!Jrams Recommended 

53a PWR Stainless steel or nickel Cracking due to stress ChaQter XI.M16A, "PWR No IV.B2.RP-270a N/A 

alloy Westinghouse corrosion cracking, Vessel Internals," and IV.B2.RP-27l IV.B2-10 (R-1251 

reactor internal "Primary" irradiation-assisted stress ChaQter XI.M2, 'Water IV.B2RP-275 IV.B2-6 {R-1281 

comQonents eXQosed to corrosion cracking, or Chemistry" (for SCC IV.B2.RP-276 IV.B2-8 (R-120) 
IV.B2.RP-280 IV.B2-8 (R-120) 

reactor coolant and neutron fatigue mechanisms only) IV.B2.RP-298 IV.B2-28 (R-ll8)
flux IV.B2.RP-302 N/A 

IV.B2RP-387 N/A I 
~ PWR Stainless steel Cracking due to stress ChaQter XI.M16A, "PWR NQ IV.B2.RP-273 IV,B2-10 (R-125) 

Westinghouse reactor corrosion cracking, Vessel Internals," and IV.B2RP-278 IV.B2-8 (R-120) 

internal "ExQansion" irradiation-assisted stress ChaQter XI.M2, "Water IV.B2.RP-286 IV.B2-16 (R-133) 

comQonents eXQosed to corrosion cracking, or Chemistry" (for SCC IV.B2.RP-29l IV.B2-24 (R-138) 
IV.B2RP-29l a N/A

reactor coolant and neutron fatigue mechanisms only} IV.B2RP-291b N/A
flux IV.B2.RP-293 IV.B2-24 (R-138l 

IV.B2.RP-294 IV.B2-24 (R-138l 
IV.B2.RP-387a N/A 

~ PWR Stainless steel or nickel Cracking due to stress ChaQter XI.M16A, "PWR No IV.B2.RP-289 IV.B2-20 (R-130) 

allo:1 Westinghouse corrosion cracking, Vessel Internals," and IV.B2.RP-30l IV.B2-40 (R-112) 

reactor internal "Existing irradiation-assisted stress ChaQter XI.M2, "Water IV.B2RP-345 N/A 

Programs" comQonents corrosion cracking, or Chemistry" (for SCC IV.B2RP-346 N/A 
IV.B2RP-399 N/A

eXQosed to reactor coolant fatigue mechanisms only) IV.B2.RP-355 N/A
and neutron flux 

54 PWR Stainless steel bottom Loss of material due to Chapter XI.M16A, "PWR No IV.B2.RP-284 I~J.E12 ~2(R ~ 43) 

mounted instrument wear Vessel Internals," aoo-or IV.B2-13_(R-145) 

system flux thimble Chapter XI.M37, !!:Flux 
tubes (with or without Thimble Tube Inspection!!: 
chrome plating) exposed 
to reactor coolant and 
neutron flux (Westinghouse 
"Existing Programs" 
components) 

aa PWR ~!;taiAless steellReFFRal Graekin§ ewe to fali§tle; GRaplor XI.M~e,Cl" "PW~ We A,L82~ WA 
sAiels asseFRsly, tAoFFRal Loss of FRatorial dtlo 10 wear Vossollnlemals" 
sAiels fle)(wres e)(flOseE! 10 
reactor coolant anE! netltron 
f!tI* *.~ • 

55a ~ Stainless steel or nickel No additional aging ChaQter XI. M 16A, "PWR NQ IV.B4.RP-236 NA 
allo:1 Babcock and Wilcox management for reactor Vessel Internals" 
reactor internal "No internal "No Additional 
Additional Measures" Measures"comoonents 
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Tabl~ 3.1-1_ Summary of Aging Management Programs for Reactor Vessel, Internals, and Reactor Coolant System Evaluated in Chapter IV of the GALL. 
~~rt· . . 
10 Type· Component Aging 

Effect/Mechanism 
Aging Management 

Programs 
Further Evaluation 

Recommended 
Rev21tem Rev11tem ; 

_. i 

comQonents eXQosed to 
reactor coolant and neutron 
flux 

unless reguired b)': ASME 
Section XI, Examination 
Category B-N-3 or relevant 
oQerating eXQerience 
invalidates MRP-227-A. 

55b PWR Stainless steel or nickel 
allo:i Combustion 
Engineering reactor internal 
"No Additional Measures" 
comQonents eXQosed to 
reactor coolant and neutron 
flux 

No additional aging 
management for reactor 
internal "No Additional 
Measures" comQonents 
unless reguired by: ASME 
Section XI, Examination 
CategoQ': B-N-3 or relevant 
oQerating eXJ',2erience 
invalidates MRP-227-A. 

Chagter XI.M16A, "PWR 
Vessel Internals" 

No IV.B3.RP-306 NA 

55c PWR Stainless steel or nickel 
all0:i Westinghouse 
reactor internal "No 
Additional Measures" 
comgonents eXQosed to 
reactor coolant and neutron 
flux 

No additional aging 
management for reactor 
internal "No Additional 
Measures" comQonents 
unless reguired b:i ASME 
Section XI, Examination 
Category B-N-3 or relevant 
ogerating eXQerience 
invalidates MRP-227-A. 

ChaQter XI.M16A, "PWR 
Vessel Internals" 

No 
I 

c 

IV.B2.RP-265 NA 
';;.':'"' 

:':..... .~ 

56 ~ ~taiRless steel eF Riekel bess 'af ffaetl:lFe tel::l!3RReSS GI1Sf'ltOF XI.MH1A, "PIP.q~ NB IV.B3.RP 3Q7 
IV.B3.RP 3~ § 
IV.BJ.RP J17 
IV.B3.RP J18 
~RP-J+9 
II.I.B3.RP J~ 

NfA 
IV.BJ 7(R ~ €ID* 
IV.BJ :fIR ~ €if§) 
IV.B4 S(R ~ 63) 
IV.BJ S(R ~-621 
NfA 

1\ Q'" 17f01""" 

1\ ·0'> "'''10 .71Y 

NfA 
NfA 
NfA 
NfA 
NfA 
NfA 
NfA 

alley Gem9ustieR eue te AOl::ltreR irFaeiatieR Vessellntemals" 
EngiReeriRg reaeter intemal 
compoRoRts exposee te 
FOaeter ceolant ane nel::ltFOA. 
fItl* 

---------­

embrittiemeRt; eF eRanges in 
dimensioR el::le 10 voie 
swelliRg; or loss of preload 
el::le to Il1ermal ane IV.B3.RP J3~ 

rv-kl3.RP JJ2 
IV.B3.RP J36 
rV.BJ.RP 359 
IV.BJ.RP 3€lQ 

irradialioR enhaRced stress 
rela)(atioR; er loss of material 
due to wear 

11.(B3.RP 361 
11.1.B3.RP 362 
IV.B3.RP 3e3 
IV.B3.RP 364­
11.l.f33 RP J65 

j: 
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10 I Type I Component Aging Aging Management Further Evaluation Rev2 Item Rev1 Item 

as 

w 

56a 

I 
PWR 

PWR 

PWR 

_+-_~~~~E~ffectll\ll~~t1anisme,"-()arams Recommended 

Stainless steel or nickel 
alloy Babcock 8. Wilcox 
reactor internal 
components exposed to 
reactor coolant and neutron 
fl.ux 

Stainless steel or nickel 
alloy VVestinghouse reactor 
internal components 
exposed to reactor coolant 
and neutron flux 

Stainless steel (SS, 
including CASS, PH S8 or 
martensitic SS) or nickel 
alloy Combustion 
Engineering reactor internal 
"Prim'ary" components 
exposed to reactor coolant 
and neutron flux 

Loss of fracture toughness 
due to neutron irradiation 
embrittiement; or changes in 
dimension due to 'Joid 
swelling; or loss of preloaG 
due to thermal and 
irradiation enhanced stress 
relaKation; or loss of material 
due to 'wear 

Loss of fracture toughness 
due to neutron irradiation 
embrittiement; or changes in 
dimension due to void 
s'""elling; Of loss of preload 
due to thermal and 
irradiation enhanced stress 
relaxation; or loss of material 
due to wear 

Loss of fracture toughness 
due to neutron irradiation 
embrittlement and for CASS, 
martensitic SS, and PH SS 
due to thermal aging 
embrittlement; or changes in 
dimensions due to void 
swelling or distortion; or loss 

Chapter XI.M16A, "PWR 
Vessel Internals" 

Chapter XI.M16A, "PWR 
Vessel Internals" 

Chapter XI.M16A. "PWR 
Vessel Internals" 

Ne 

Ne 

No 

I I L.;;.of,-,R~r""e"",lo""a""d,-,d;.;u;;:e;,..;t,""o""t"",h""er;,,;..m;.;.;a::,;I_----'._______~. 

IV.Bd.RP 300 

1\/ OA 00 "'~7 

lV.B4.RP 240 
IV.B4.RP 242 
IV.B4.RP 243 
IV.B4.RP 249 
lV:.B4.RP 250 
IV.B4.RP 2e~ 
IV.B4.RP 2e2 
IV.84.RP 253 
IV.B4.RP 258 
IV.B4.RP 259 
tv.B4.RP 2eO 

IV.B2.RP 2e7­
IV.B2.RP 270 
lV.B2.RP 272 
IV.B2.RP 274 
IV.B2.RP 281 
lV.B2.RP 285 
IV.82.RP 287 
IV.B2.RP 288 
IV.B2.RP 200 
IV.B2.RP 292 
IV.B2.RP 295 
IVB2.RP 296 
IV.82.RP 297 
IV.B2.RP 299 
IV.B2.RP 300 
IV.B2.RP 345 
~P-d§4 

J¥..B2,.~ 

IV.B2.RP 388 

IV.B3.RP-315 
IV.B3.RP·318 
IV.83.RP-359 
IV.83.RP-360 
IV.B3.RP·362 
IV.B3.RP-364 
IV.B3.RP-366 
IV.B3.RP-365 
IVB3.RP·326 

WA 

WA 
IV.B4 ~ (R 128) 
IV.84 4(R H13) 
IV.liH ~(R 128) 
IV.B4 12(R 196) 
IV.B4 12(R 196) 
p.t.,.g4-1 e(R 190) 
AhB4A6(~ 
IV.B4 21(R 19~) 
J.l,t,.B4-4~) 
IV.B4 31 (R 205) 
1\484 31(R 205) 

WA 
IV.B2 l(R 124) 
IV.82 erR 128) 
IV.B2 6(R 128) 
IV.B2 9(R 122) 
IV.B2 14(R ~37) 
IV.B2 17(R ~ d5) 
AhB2 18(R 1321 
~\.4B2 21 (R 140-) 
IV.B2 21(R HO) 
lV.B2 22(R ~ 41) 
WA 
NIA 
IV.82 34(R 115) 
IV.B2 3il(R 108) 
WA 
WA 
WA 
WA 

IV.B3-7 (R-165l 
IV.B3·8 (R·163) 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
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--------­

10 Type Component Aging Aging Management ' Further Evaluation Rev21tem Rev11tem 
Effect/Mechanism Programs Recommended 

and irradiation enhanced , 

stress relaxation or creeQ; or 
loss of material due to wear 

56b ~ Stainless steel (SS, Loss of fracture toughness ChaQter XLM16A, "PWR No IV.B3.RP-317 IV,B3-7 (R-165l 

including CASS. PH SS or due to neutron irradiation Vessel Internals" IV.83.RP-331 N/A 

martensitic SS) embrittlement and for CASS, IV.83.RP-359a N/A 

Combustion Engineering martensitic SS, and PH SS IV.83,RP-361 N/A 
IV.83,RP-362b N/A

"ExQansion" reactor internal due to thermal aging 
comgonents eXQosed to embrittlement; or changes in 
reactor coolant and neutron dimensions due to void 
flux swelling or distortion; or loss 

of Qreload due to thermal 
and irradiation enhanced 
stress relaxation or creeQ; or 
loss of material due to wear 

§fu; PWR Stainless steel (SS, Loss of fracture toughness Cha(;lter XI.M16A, "PWR No IV.B3.RP-319 IV,B3-9 (R-162) 

including CASS, PH SS or due to neutron irradiation Vessel Internals" IV,B3,RP-332 IV.B3-17 (R-156) 

martensitic SS) or nickel embrittlement and for CASS, IV,B3.RP-334a N/A " 

alioy: Combustion martensitic SS, and PH SS IV,B3.RP-336 IV.83-22 (R-170);:' 
IV,B3,RP-357 N/A

Engineering reactor internal due to thermal aging 
"Existing Programs" embrittlement; or changes in 
comgonents exgosed to dimensions due to void 
reactor coolant and neutron swelling or distortion; or loss ~, .. 
flux of Qreload due to thermal 

and irradiation enhanced 
stress relaxation or creeQ; or 
loss of material due to wear 

58a, PWR Stainless steel (SS, Loss of fracture toughness ChaQter XI.M16A. "PWR No IV,B4.RP-240 IV.B4-1 (R-128) 

including CASS, PH SS or due to neutron irradiation Vessel Internals" IV,B4.RP-240a N/A 
martensitic SS) or nickel embrittlement and for CASS. IV,B4.RP-242 IV,B4-4 (R-183l 

allo~ Babcock & Wilcox martensitic SS, and PH SS IV,B4,RP-247b N/A 
IV.84.RP-248b N/A

reactor internal "Primary" due to thermal aging IV.B4,RP-249 IV,B4-12 (R-196) 
comQonents eX(;losed to embrittlement; or changes in IV.B4.RP-251 IV,B4-15 (R-190) 
reactor coolant and neutron dimensions due to void IV.B4.RP-251 a N/A 
flux swelling or distortion; or loss IV,B4. RP-252 IV,B4-16 (R-1881 

of Qreload due to wear; or IV,B4, RP-254b N/A 
loss of material due to wear IV,B4.RP-256b N/A 

IV,B4.RP-258 IV.B4-4 (R-183) 

. IV.B4.RP-259 IV.B4-31 (R-205) 
IV.B4.RP-401 N/A 

':I~;< 
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10 Type Component Aging Aging Management Further Evaluation Rev21tem Rev11tem ..., 

Effect/Mechanism Programs Recommended 
58b PWR Stainless steel (SS, Loss of fracture toughness Cha~ter XI.M16A, "PWR No IV.B4.RP-245b N/A 

including CASS, PH SS or due to neutron irradiation Vessel Internals" IV.B4.RP-246b N/A 
martensitic SS) or nickel embrittlement and for CASS, IV.B4.RP-254b N/A 

alloy Babcock & Wilcox martensitic SS, and PH SS IV.B4.RP-260 IV.B4-31 {R-205} 
IV.B4.RP-243 IV.B4-1 (R-128)

reactor internal "Ex~ansion" due to thermal aging IV.B4.RP-243a N/A
comQonents eXQosed to embrittlement; or Changes in IV.B4.RP-250 IV.B4-12 {R-196} 
reactor coolant and neutron dimensions due to void IV.B4.RP-375a N/A 
flux swelling or distortion; or loss 

of greload due to thermal 
and irradiation enhanced 
stress relaxation or cree~; or 
loss of material due to wear 

~ PWR Stainless steel (SS, Loss of fracture toughness Cha~ter XI.M16A, "PWR No IV.B2.RP-270 . IV.B2-1 (R-124} 
including CASS, PH SS or due to neutron irradiation Vessel Internals" IV.B2.RP-272 IV. B2-6 (R-1281 

martensitic SS) or nickel embrittlement and for CASS, IV.B2.RP-296 N/A 
IV.B2.RP-297 N/A

alloy Westinghouse reactor martensitic SS, and PH SS IV.B2.RP-302a N/A
internal "Primary" due to thermal aging IV.B2.RP-354 N/A
comgonents eXQosed to embrittlement; or changes in IV.B2.RP-388 N/A 
reactor coolant and neutron dimensions due to void IVB2RP-300 N/A 
flux swelling or distortion; or loss 

of ~reload due to thermal 
and irradiation enhanced 
stress relaxation or creeQ; or 
loss of material due to wear 

59b PWR Stainless steel (SS, Loss of fracture toughness Chal2ter XI.M16A. "PWR No IV.B2RP-274 IV.B2-6 (R-128l 
including CASS. PH SS or due to neutron irradiation Vessel Internals" IV.B2.RP-278a N/A 
martensitic SS) embrittlement and for CASS. IV.B2.RP-287 IV.B2-17 (R-135) 

IV.B2.RP-290 IV.B2-21 (R-140jWestinghouse reactor martensitic SS, and PH SS IV.B2.RP-290a N/A
internal "Exl2ansion" due to thermal aging IV.B2.RP-290b N/A
coml2onents eXl20sed to embrittlement; or changes in IV.B2RP-292 IV.B2-21 (R-140) 
reactor coolant and neutron dimensions due to void IV.B2.RP-295 IV.B2-22 (R-141j 
flux swelling or distortion; or loss IV.B2.RP-388a N/A 

of Qreload due to thermal 
and irradiation enhanced 
stress relaxation or creeQ; or 
loss of material due to wear 

59c PWR Stainless steel (SS. Loss of fracture toughness ChaQter XI.M16A. "PWR No IV.B2.RP-285 IV.B2-1;nR-137l 
including CASS, PH SS or due to neutron irradiation Vessel Internals" IV.B2.RP-288 IV.B2-l8 (R-132) 

martensitic SS) or nickel embrittlement and for CASS. IV.B2.RP-299 IV.B2-34 (R-115) 
IV.B2.RP-356 N/A

alloy: Westinghouse reactor martensitic SS, and PH SS 
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Effect/Meehan ism Programs Recommended 
internal "Existing due to thermal aging ; 

Programs" comQonents embrittlement; or changes in 
eXQosed to reactor coolant dimensions due to void 
and neutron flux swelling or distortion; or loss 

of greload due to thermal 
and irradiation enhanced 
stress relaxation or creeQ; or 
loss of material due to wear -

.~~-" 
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I 

Source of Comments 
I. Comments from Jean Smith. Electric Power Research Institute Materials Reliability Program (EPRI-MRP) and the Pressurized Water Reactor Owners Group 
Materials Subcommittee (PWROG-MSq (ADAMS Accession No. ML 12146A267) 
II. Comments from Mark Richter, Nuclear Energy Institute (NEI) (ADAMS Accession No. ML 12144A147) 

# Source 
ID 

Summary of Comment Response 

1 1-1 The NRC reviewed and approved with limitations MRP-227 Revision 
0, and subsequently, MRP-227-A was published to incorporate the 
SER additions. All needed actions for licensees are contained in 
MRP-227-A. As a result, it is appropriate for the NRC to review a 
licensee's PWR reactor internals aging management program 
against the criteria contained in MRP-227-A. As such, it is not 
necessary to include all the details currently in NUREG-1800 and 
NUREG-1801 regarding PWR reactor internals, and instead, only a 
reference to MRP-227-A should be made. Outlining the 
requirements for reactor internals in the Interim Staff Guidance may 
lead to confusion with respect to the implementation of duplicate 
requirements, may cause undue NRC staff burden reconciling the 
documents each time MRP-227 is revised by the industry, and will 
likely lead to human errors in document alignment through future 
revisions. 

The staff agrees with the comment, in part, that it is not necessary to have 
the level of detail included in LR-ISG-2011-04 issued for public comment 
regarding PWR reactor vessel internal (RVI) components. However, the 
staff does not agree that the final LR-ISG-2011-04 should only reference 
MRP-227-A; instead reference to the topical report should be made only 
when it is appropriate. Revisions were made to eliminate duplication of 
information for RVls that is detailed in MRP-227-A. The following is a 
summary of the revisions that have been incorporated into final LR-ISG­
2011-04 as a result of this comment: 

Revision to GALL Reg,ort AginQ ManaQement ProQram (AMP) XI.M16A 
In general, GALL Report AMP XI.M16A, "PWR Vessel Internals," in final 
LR-ISG-2011-04 references MRP-227-A in the program elements and does 
not delineate the MRP-227-A inspection and evaluation guidelines for PWR 
RVls. In addition, areas resolved in the staffs safety evaluation (SE), 
Revision 1, for MRP-227 and ApplicantfLicensee Action Items (NLAI) are 
not addressed in GALL Report AMP XI.M16A in final LR-ISG-2011-04. 

Revision to SRP-LR Table 3.1-1 
Final LR-ISG-2011-04 does not incorporate specific reference to "Primary 
Category," "Expansion Category," or "Existing Program" inspection and 
evaluation guidelines into the "Rev. 2 Item" column in the aging 
management review (AMR) line items for PWR RVls in SRP-LR Table 
3.1-1. In addition, the "Component" column for PWR RVls in SRP-LR 
Table 3.1-1 in final LR-ISG-2011-04 is based on the commodity groups and 
inspection categories in MRP-227-A. 

Revision to GALL Tables IV.B2, IV.B3, and IV.B4 
GALL Tables IV.B2, IV.B3, and IV.B4 in final LR-ISG-2011-04 do not 
reference inspection categories and MRP-227-A inspection and evaluation 
guidelines. 

Revision to SRP-LR Further Evaluation Recommendations for PWR RVls 
Areas resolved in the staffs SE, Revision 1, for MRP-227 and NLAls are 
not addressed in the Further Evaluation sections of the SRP-LR in final 
LR-ISG-2011-04 (i.e., these SRP-LR sections were deleted and do appear 
in final LR-ISG-2011-04). In addition, final LR-ISG-2011-04 recommends 
that license renewal applicants for PWRs provide their responses to the 
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# 

2 

Source 
10 

1-2 

Summary of Comment 

Commenter referenced statement in Section 3.1.2.2.9.A.1 of 
Appendix A of LR-ISG 2011-04. 

This statement requires that licensees include responses to 
applicant action items in both Appendix C of the LRA and in 
appropriate further evaluation sections of the LRA. This 
of information provides no significant value to the reviewers. It is 
recommended that all A1LAI responses be included only in Appendix 
C, so they are in an easily-referenced location. Any additional 
discussion of the A1LAls in the further evaluation sections of the 
SRP should be limited to identifying each of the items requiring 
responses and any details necessary to ensure responses are 
adequate. Any other items requiring discussion of the A1LAI 
responses in further evaluation sections of the LRA should be 
deleted or reference made to Appendix C of the LRA. 

Response 

A1LAls for MRP-227-A in Appendix C of the LRA. 

The staff agrees with the comment that the responses to A1LAls are to be 
provided in Appendix C of the LRAs. Thus, final LR-ISG-2011-04 
recommends that license renewal applicants for PWRs provide their 
responses to the A1LAls for MRP-227-A in Appendix C of the LRA. In 
addition, as a result of the staff's resolution of Source 10 1-1, areas resolved 
in the staff's SE, Revision 1, for MRP-227 and A1LAls are not addressed in 
the Further Evaluation sections of the SRP-LR in final LR-ISG-2011-04. As 
a result of the staff's resolution of Source 10 1-1. final LR-ISG-2011-04 does 
not incorporate SRP-LR Section 3.1.2.2.9.A.1. 

3 1-3 In NUREG-1801 Revision 2 XI.M16A Program Description, last 
paragraph, as well as in ISG-LR-2011-04 Section 3.1.2.2.9.A.2, both 
an aging management program and an inspection plan are required 
to be submitted as part of an applicant's license renewal application. 

However nowhere in these two documents is there any clear 
guidance on the information that should be included in an inspection 
plan. This ambiguity could lead to applicants submitting information 
that might not meet NRC needs in this area. 

In order to address this situation it is requested that the aging 
management program and inspection plan for an applicant be 
clearly defined. It is proposed that the aging management program 
address the 10 program element recommendations for PWR RVI 
components in GALL AMP XI.M16A, PWR Vessel Internals (AMP 
XI.M16A in NUREG-1801, Revision 2). The inspection plan could 
be included within a program (i.e. a program/plan) or be a separate 
document if submitted with a license renewal application. 

The industry believes these elements are satisfied by the applicable 
line items from Tables 4-1 through 4-9 and Tables 5-1 through 5-3 
of MRP-227-A. The inspection plan submitted as part of a license 
renewal application (LRA) should be included in Appendix C of the 
LRA along with the responses to the A1LAI items since it is a 
requirement .of A1LAI NO.8. 

The staff agrees, in part, with the comment in that better guidance 
regarding the inspection plan is needed to avoid confusion. Regulatory 
Issue Summary (RIS) 2011-07, "License Renewal Submittal Information 
For Pressurized Water Reactor Internals Aging Management," dated July 
21, 2011, provides the staff's expectations for Category 0 plants (PWR 
plant licensees that had not submitted their LRAs but plan to submit an 
LRA in the future) to submit, for NRC staff review and approval, an AMP for 
vessel internals that is consistent with MRP-227-A. 

An "inspection plan" is one aspect of satisfying A1LAI No.8 of the staff's 
SE, Revision 1, for MRP-227. An "inspection plan" provides information 
about the RVI components to be inspected and a description of how they 
will be managed for age-related degradation (e.g., examination method, 
frequency, acceptance criteria, coverage, etc.). The staff expects that the 
details of an "inspection plan" for Category 0 plants will be incorporated 
into the LRA submittal as part of the 10-element AMP and AMR line items. 
Thus, consistent with RIS 2011-07, the staff does not expect Category 0 
plants to provide a separate document that contains an "inspection olan" in 
response to A1LAI No.8. 

In order to avoid duplication and confUSion, as part of the resolution to 
Source 10 1-1, areas resolved in the staff's SE, Revision 1, for MRP-227 
and A1LAls are not addressed in the Further Evaluation sections of the 
SRP-LR in final LR-ISG-2011-04. In addition, final LR-ISG-2011-04 
recoll1ll1eQ<:Is that license renewal applicants for PWRs provide their 
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# Source 
10 Summary of Comment Response 

responses to the NLAls for MRP-227-A in Appendix C of the LRA. In 
doing this. the explicit reference to an "inspection plan" is avoided in the 
body of the AMP, and "inspection plan" is only referenced as part of NLAI 
No.8 in the staffs SE, Revision 1, for MRP-227. 

However, the staff does not agree with the Com menter's general claim with 
respect to what satisfies an inspection plan per NLAI No.8, as additional 
guidance is outlined in the SE, Revision 1, for MRP-227, and fulfillment of 
that action item will depend on each applicant's plant-specific review. 

4 1-4 The stipulation of appropriate inspection methodologies for these The staff agrees with the comment, in part, that final LR-ISG-2011-04 
reactor internals components has already been addressed in the address the acceptability of VT-3 as a management approach for certain 
review of MRP-227-A. The recommended inspection methods have components. Thus, final LR-ISG-2011-04 does not incorporate SRP-LR 
already been reviewed and found to be adequate to detect the Sections 3.1.2.2.9.A.7. 3.1.2.2.9.C.1. and 3.1.2.2.9.C.4. However, the 
relevant conditions. The AMP attribute that is at issue is not staffs position on the use of VT-3 to detect cracking will continue to be 
detection of aging effects; instead, the issue is the applicant's documented in the "Detection of Aging Effects" program element in GALL 
corrective action program, and the disposition of relevant conditions Report AMP XI.M16A, which states, in part. the following: 
through supplemental examination or engineering evaluation, both 
of which are outside the scope of the Mandatory or Needed .....VT 3 visual methods may be applied for the detection of cracking in non-
requirements of MRP-227 -A. Standards for engineering evaluation redundant RVI components only when the flaw tolerance of the component, 
are addressed in Section 6 of MRP-227 -A and in the methodologies as evaluated for reduced fracture toughness properties, is known and the 
described in WCAP-17096. These recommendations are based on component has been shown to be tolerant of easily detected large flaws, 
the practice used in Section XI of the ASME code and are consistent even under reduced fracture toughness conditions." 
with existing aging management programs. Further justification for 
the use of the VT-3 examination is not necessary and should not be 
required by the ISG. 

It is recommended that Acceptance Criteria Item 3.1.2.2.9.A.7 (Use 
of VT-3 Visual Inspection Techniques for Detection of Cracking) be 
completely eliminated and replaced by a limited requirement to 
address the acceptability of VT-3 as a management approach for 
components that 1) were not already considered for aging 
management in the development of MRP-227 -A, 2) are evaluated to 
require active aging monitoring, and 3) are non-redundant. The 
Commenter provided justification for its recommendation. 

5· 1-5 Appendix A - Section 2, Acceptance Criteria Item 3.1.2.2.9.A.9 The staff agrees with the comment, in part, that the evaluation of 
(Identification ofTLAAs for PWR-Design RVI Components) on Page environmental effects for PWR RVI core support structures should not be 
A-20 and A-21 stipulates that. "in order to satisfy the requirements of incorporated in SRP-LR Section 3.1.2.2.9.A.9 in final LR-ISG-2011-04. 
the ASME.Code, Section III, Subsections NG-2160 and NG-3121, However, the staff does not agree with the commenters statement that the 
license renewal applicants demonstrating acceptability of RVI evaluation of time-limited aging analyses for the reactor internals should be 
components with design-basis cumulative usage factor (CUF) addressed in accordance with the existing 10 CFR Part 54 requirements 

~-----
analyses that are TLAAs should include the effects of the reactor without the need to include environmental effects. 

.-.,.. 
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# 
Source 

10 
Summary of Comment Response 

coolant system water environment in the fatigue CUF analyses." 
The Commenter provided its justification for removal of this last 
sentence. 

As a result of the staffs resolution of Source 10 1-1, areas resolved in the 
staffs SE, Revision 1, for MRP-227 and AlLAls are not addressed in the 
Further Evaluation sections of the SRP-LR in final LR-ISG-2011-04. Final 
LR-ISG-2011-04 recommends that license renewal applicants for PWRs 
provide their responses to the AlLAls for MRP-227-A in Appendix C of the 
LRA. As a result of the staffs resolution of Source 10 1-1, final 
LR-ISG-2011-04 does not incorporate SRP-LR Section 3.1.2.2.9.A.9. 

To the extent that the commenter does not agree with the need to address 
evaluation of environmental effects, the staffs SE, Revision 1 for MRP­
227-A documents the basis for limitations and conditions being placed on 
the use of MRP-227 as well as AlLAls that shall be addressed by 
applicantsllicensees who choose to implement the NRC-approved version 
of MRP-227. Specifically, the topic of environmentally-assisted fatigue for 
PWR RVls is addressed in AlLAI No. B, Item 5 of MRP-227-A. Thus, the 
intent of LR-ISG-2011-04 is not to supplement or modify the evaluation in 
the staffs SE, Revision 1. 

6 1-6 The component-specific AMR items described in Appendix-A, 
Sections 4, 5 and 6 are based on migration from NUREG-1B01. As 
a result the listing is more complex than the approved MRP-227-A 
tables. For example, there are approximately 25 items in Section 5 
that classify as "Primary" component examinations, whereas the 
equivalent component list in MRP-227 -A contains only 13 items. 
The component content is very similar but the breakdown is 
complex. A key advantage of aligning license renewal commitments 
to the MRP-227-A format is to facilitate important, industry-wide 
program updates based on Operating Experience through the NEI 
03-0B process. The alignment between MRP-227-A and NUREG­
1B01 is compromised by embedding item detail in the ISG format. It 
is recommended that NUREG-1B01 refer existing AMR items to "the 
applicable MRP-227-A table" and retain detail only for those items 
which may be beyond the scope of MRP-227-A. This will 
Significantly reduce applicant and NRC staff burden, and improve 
integration of evolutionary changes through the NEI 03-0B process. 

The staff does not agree with the comment recommending that NUREG­
1B01 refer existing AMR line items to "the applicable MRP-227-A table" and 
retain detail only for those items which may be beyond the scope of MRP­
227-A. 

In accordance with 10 CFR 54.21 (a)(3) for each structure and component 
identified as part of the integrated plant assessment (IPA), the LRA is to 
demonstrate that the effects of aging will be adequately managed so that 
the intended function(s) will be maintained consistent with the current 
licensing basis for the period of extended operation. The IPA is 
independent of the line items in MRP-227-A and the GALL Report and may 
also result in additional components beyond the generic lists in these 
documents. This requires that the LRA provide a complete listing of AMR 
line items, which may include items consistent with MRP-227-A and the 
GALL Report and may also result in additional components beyond the 
generic lists in these documents. Thus, the number and content of AMR 
line items in the inspection tables of MRP-227-A are not the only basis for 
determining the AMR line items in the GALL Report. Similarly, the AMR 
line items in the GALL Report are not the only baSis for determining the 
aging effects requiring management for components or establishing the 
AMR line items that are included inan LRA. 

However, final LR-ISG-2011-04 incorporates revisions to SRP-LR Table 
3.1-1 and GALL Tables IV.B2, IV.B3, and IV.B4 as summarized in the 
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staffs resolution to Source 10 1-1. 

7 1-7 

8 1-8 

9 1-9 

: 

; 

ISG implementation of ApplicanULicensee Action items from the 
MRP-227-A SER is by way of notes to AMR items listed in Sections 
4, 5 and 6. This could be addressed by reference to the appropriate 
SER action items. It is recommended that the required evaluations 
would be documented in a single location specified by the ISG 
rather than associated with individual items. Associating these 
actions with each individual AMR item increases the burden for both 
the applicant and NRC staff reviewer. 

The draft ISG requires Applicants to develop and submit evaluation 
of inaccessible Reactor Vessel Internal components in accordance 
with Note 3 to Sections 4 and 5, and Note 2 to Section 6. With the 
exception of AlLAI #6 of the MRP-227-A SER. these evaluations 
have been addressed during review and approval of the Industry 
program. The requirement to develop, submit and review the 
inspection basis is unnecessary. It is recommended that this note 
be eliminated. 

MRP-227-A provides applicants with an alternative to the defined 
inspection requirements when plant-specific analyses of 
accumulated fatigue usage are performed. Applicants may choose 
to either inspect in accordance with the approved MRP-227-A 
schedules, or perform analyses. In cases where Applicants perform 
analyses to relax MRP-227-A requirements. those analyses would 
be submitted for NRC staff approval in accordance with AlLAI 8. 
The ISG is unclear regarding these alternatives. For example item 
IV.B3.RP-343 appears to require physical examinations to support 
acceptance of the TLAA. The industry recommends that the ISG 
refer to MRP-227-A and the associated AlLAI requirement 
discussions. 

The staff agrees with the comment that associating AlLAls with each 
individual AMR line item increases the burden for both the applicant and 
NRC staff reviewer. 

As part of the resolution to Source 10 1-1, final LR-ISG-2011-04 
incorporates revisions to SRP-LR Table 3.1-1 and GALL Tables IV.B2, 
IV.B3, and IV.B4. Specifically, GALL Tables IV.B2, IV.B3, and IV.B4 were 
revised to be consistent with the format of AMR items in the GALL Report 
for non-RVI components and the footnotes in the "Further Evaluation" 
column of these tables were deleted. 

The staff agrees with the comment that it is not necessary to provide an 
evaluation of inaccessible RVI components. with the exception of AlLAI 
No.6 of MRP-227-A. As part of the resolution to Source 10 1-7. final LR­ ::,~ 

..ISG-2011-04 incorporates revisions to delete the further evaluation 
~footnotes from GALL Tables IV.B2, IV.B3. and IV.B4. 

As a result of staffs resolution to Source 10 1-1. areas resolved in the staffs 
SE, Revision 1, for MRP-227 and AlLAis are not redundantly addressed in 
the Further Evaluation sections of the SRP-LR in final LR-ISG-2011-04. 

The staff agrees with the comment that LR-ISG-2011-04 refer to MRP-?27­
A and the associated AlLAI discussions for alternatives or deviations to the 
inspection and evaluation guidelines in MRP-227-A. 

It is the responsibility of the license renewal applicant to demonstrate in 
accordance with 10 CFR 54.21 (a)(3) that it can adequately manage aging 
of RVls for the period of extended operation, whether through the use of 
MRP-227-A or alternatives. If a TLAA exists for a RVI. in accordance with 
10 CFR 54.21 (c)(1)(iii). an applicant may choose to demonstrate the 
effects of aging on the intended function of the component will be 
adequately managed for the period of extended operation. It is incumbent 
on the license renewal applicant to provide this demonstration of aging 
management. which can include the use of MRP-227-A or an appropriate 
alternative. 

In order to avoid redundancy, areas resolved in the staffs SE, Revision 1, 
for MRP-227 and AlLAls are not addressed again in the Further Evaluation 
sections of the SRP-LR in final LR-ISG-2011-04. In addition, final LR-ISG­
2011-04 recommends that license renewal applicants for PWRs provide 
their responses to the AlLAls for MRP-227 -A in Appendix C of the LRA. 
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ResponseSummary of Comment 

The staff agrees with the comment that there is an inconsistency between 
(Revision 1) on MRP-227 Revision 0 recommends that the applicant 
Item 9.B.1 of the ISG notes that Section 3.2.5.3 of the NRC SE 

SRP-LR Section 3.1.2.2.9.B.1 in draft LR-ISG-2011-04 and Section 3.2.5.3 
consider replacement or inspection activities with regard to the of the staffs SE, Revision 1, for MRP-227. As part of the staffs resolution 
Control Rod Guide Tube (CRGT) split pins if the pins are currently to Source 10 1-1, areas resolved in the staffs SE, Revision 1, for MRP-227 
fabricated with Alloy X-750 or Type 316 stainless steel material. A and AlLAls are not addressed in the Further Evaluation sections of the 
review of the referenced section of the SE does not reach the SRP-LR in final LR-ISG-2011-04. In addition, final LR-ISG-2011-04 
conclusion that this specificity of action is required; the SE recommends that license renewal applicants for PWRs provide their 
requirement is to evaluate the adequacy of the plant-specific responses to the AlLAls for MRP-227-A in Appendix C of the LRA. As a 
existing program to ensure that the aging degradation is adequately result of the staffs resolution of Source 10 1-1, final LR-ISG-2011-04 does 
managed during the extended period of operation. The SE direction not incorporate SRP-LR Section 3.1.2.2.9.B.1. 
is on evaluation of the performance of the existing program and 
does not suggest that it should be changed to include inspections. Specific to the Westinghouse CRGT split pins, AlLAI No.3 recommends an 
Therefore the industry considers the specificity of direction provided evaluation to consider the need to replace the Alloy X-750 split pins, if 
in the SE to be sufficient and the ISG should not provide alternate applicable, or an inspection of the replacement type 316 stainless steel 
direction. split pins to ensure that cracking has been mitigated and that aging 

degradation is adequately monitored during the extended period of 
operation. Thus, the intent of LR-ISG-2011-04 is not to supplement or 
modify the evaluation in the staffs SE, Revision 1, but rather, to 
recommend that the response to AlLAI NO.3 of MRP-227-A be 
appropriately documented in Appendix C of the LRA. 

1-11 Section C.3, page A23 of LR-ISG 2011-04 states that per MRP-227­ The staff agrees with the comment that the discussion related to 
A, " ... EVT-1 inspections of certain CE-design components would be CE-designed lower core flange welds, core support plates, and fuel 
necessary if the design basis fatigue TLAAs for the components alignment plates in SRP-LR Section 3.1.2.2.9.C.3 in draft LR-ISG-2011-04 
could not demonstrate that fatigue-induced cracking would be is not clear. 

adequately managed ..." This statement does not accurately 

represent MRP-227-A Table 4-2, because it assumes that the 
 As a result of the staffs resolution of Source 10 1-1, areas resolved in the 
fatigue evaluations required by the MRP-227-A table item already staffs Revision 1, for MRP-227 and AlLAls are not addressed in the 
exist and are part of the current licensing basis, and therefore are Further Evaluation sections of the SRP-LR in final LR-ISG-2011-04. As a 
formally classifiable as TLAAs. In fact, many, if not all, of the older result of these revisions, final LR-ISG-2011-04 does not incorporate SRP­
CE design reactor internals were not qualified to the fatigue rules of LR Section 3.1.2.2.9.C.3. 

ASME III, so TLAAs as defined in 10 CFR Part 54 do not exist. 


page A24 of the draft ISG states "Otherwise, CE-design 
 10 CFR 54.21 (a)(1) requires that license renewal application contain an 
applicants for renewal are requested to credit the MRP's EVT-1 IPA that must, for those systems, structures, and components within the 
basis in MRP-227-A as the applicable aging management basis if scope of Part 54, identify and list those structures and components subject 
either: (1) the CLB does not include applicable CUF or It fatigue to an aging management review (AMR). The components evaluated in 
analyses for these components; ... " This statement appears to MRP-227-A may not fully encompass the components identified in an IPA, 
compel the applicant who does not have a current licensing basis as required by 10 CFR 54.21(a)(1), and therefore, should not be 
TLAA to perform EVT-1 inspections. MRP-227-A clearly does not considered a substitute for performance of an IPA. 
require inspections based solely on the lack of a current licensing 

basis TLAA. In fact, it onlv requires that a fatiQue evaluation be 
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performed to determine if a fatigue issue might exist; and if so, 
where would inspection be focused to manage it. The method of the 
fatigue evaluation was intended to be the usual engineering 
practice, for example by comparison of the number expected 
operating transient cycles to those specified by design, or by stress 
analysis if required. 

MRP-227-A; rather the content of MRP-227-A serves to assist a PWR 
license renewal applicant. In accordance with 10 CFR 54.21 (a)(3), the 
effects of aging are to be managed for all applicable aging effects for a 
particular component, which may be broader than the aging effects 
identified in MRP-227-A and the GALL Report for RVls. It is the 
responsibility of the license renewal applicant to demonstrate that it can 
adequately manage aging of RVls for the period of extended operation, 
whether through the use of MRP-227-A or alternatives. 

Therefore, if the CE-designed lower core flange welds, core support plates, 
and fuel alignment plates are subject to an AMR and fatigue is an 
applicable aging effect, regardless if there is a TLAA, the LRA must 
demonstrate that fatigue will be adequately managed in accordance with 
10 CFR 54.21 (a)(3). 

12 1-12 For AlLAI No.2, when comparing the licensee renewal AMR from 
BAW-2248A to the tables in MRP-189, the locking devices for the 
vent valve were identified as a possible "Primary" component. The 
original vent valves located next to outlet nozzles failed due to flow 
induced vibration, and those valves next to the nozzles were 
replaced with locking devices made containing Alloy 600. 

It is recommended that Table IV Reactor Vessel, Internals, and 
Reactor Coolant System, B4 Reactor Vessel Internals (PWR) -
Babcock and Wilcox on page A-124 of LR-ISG 2011-04 be revised 
to include a line item addressing Alloy 600 replacement vent valve 
locking devices, which are subject to aging degradation due to : 
primary water stress corrosion cracking (PWSCC). 

The staff agrees with the comment to include an AMR line item for cracking 
of B&W vent valve locking devices made from Alloy 600 materials in GALL 
Table IV.B4 of draft LR-ISG-2011-04. Final LR-ISG-2011-04 incorporates 
the core support shield vent valve top and bottom retaining rings to be . 
managed for cracking in GALL AMR Item IV.B4.RP-252a. 

13 1-13 In Item 8 on page A-11 of the LR-ISG, the second sentence appears 
to be incomplete with respect to the statement pertaining to 
" ... confirming that the quality of inspections, flaw evaluations, and 
corrective actions performed under this program." It is 
recommended that the revised statements be reviewed for 
completeness. 

The staff agrees with the comment that the sentence in the "Confirmation 
Process" program element in GALL Report AMP XI.M16A of draft 
LR-ISG-2011-04 is incomplete. Final LR-ISG-2011-04 completes this 
sentence in the "Confirmation Process" program element. 

14 1-14 Item 3 on page A-16 of the LR-ISG should reference NRC SE 
Section 3.2.5.1 and not Section 3.5.1. It is recommended that this 
reference be revised. 

---------­

The staff agrees with the comment that SRP-LR Section 3.1.2.2.9.A.3 in 
draft LR-ISG 2011-04 should reference NRC SE Section 3.2.5.1 and not 
Section 3.5.1. 

As a result of the staff's resolution of Source ID 1-1, areas resolved in the 
staff's SE, Revision 1, for MRP-227 and AlLAls are not addressed in the 
Further Evaluation sections of the SRP-LR in final LR-ISG-2011-04. As a 

-:-1 
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I 

result of these revisions, final LR-ISG-2011-04 does not incorporate SRP­
LR Section 3.1.2.2.9.A.3. 

15 1-15 Item D.1 on page A-25 discusses evaluation "Acceptance Criteria" 
recommendations applicable to Babcock and Wilcox reactor 
internals. In general, AlLAI 4 is not specific relative to the wording 
for the manner in which the items were stress relieved, and it was 
stated that a "stress relief process" was used. In Item D.1, the 
wording used in some cases implies a "post-weld heat treatment" . 
process. The words "stress relief process" should be used 
consistently without the implication of a heat treatment process only. 
In addition, the requirements in Item D.1 appear to go beyond the 
requirements of the AlLAI as it was written and approved by the 
MRP-227-A SER. 

The staff agrees with the comment to use the terminology "stress relief 
process" consistently throughout SRP-LR Section 3.1.2.2.9.0.1 of draft 
LR-ISG-2011-04. Final LR-ISG-2011-04 does not use the term "post-weld 
heat treatment" and this term is replaced with the term "stress relief 
process." In addition, as a result of the staffs resolution of Source ID 1-1, 
areas resolved in the staffs SE, Revision 1, for MRP-227 and AlLAls are 
not addressed in the Further Evaluation sections of the SRP-LR in final LR­
ISG-2011-04. As a result of these revisions, final LR-ISG-2011-04 does 
not incorporate SRP-LR Section 3.1.2.2.9.D.1. 

16 11-1 Page A-51 - IV.B2.RP-300 

Alignment and interfacing components, such as hold down springs, 
are addressed in MRP-227-A. Based on MRP-227-A, the intent of 
the GALL was only to apply to hold down springs made from Type 
304 Stainless Steel (SS). The possibility of thermal embrittlement of 
hold down springs made from Type 403 martensitic SS is not 
addressed. The issue is, however, discussed in the proposed SRP 
section 3.1.2.2.9.A.6 and in applicant action item 7 of the SER 
(Revision1). 

Proposed Change: Include the words "applicable to hold down 
springs fabricated from Type 304 SS" and add a line item to address 
thermal embrittlement for hold down springs fabricated for Type 403 
stainless steel. 

The staff agrees with the comment that the possibility of thermal 
embrittlement for Type 403 martensitic stainless steel hold down springs is 
not addressed. Final LR-ISG-2011-04 does not use the term "(Aust. SS 
Material)" in the "Material" column in GALL AMR Item IV.B2.RP-300. 
Furthermore, the use of the term "Stainless Steel" in GALL AMR Item 
IV.B2.RP-300 is generic and includes all grades of "stainless steel" as 
defined in GALL Table IX.C, "Selected Definitions & Use ofTerms for 
Describing and Standardizing - MATERIALS." With these revisions hold 
down springs made from Type 403 martensitic SS are addressed in GALL 
AMR Item IV.B2.RP-300. 

17 11-2 Page A-16 - Section 3.1.2.2.9.A.3, second paragraph 

There is little guidance on Applicant Action Item #2 related to 
additional RVI piece parts and what was used during the 
development of MRP 191. Utilities are left to draw a conclusion that 
unless the utility implemented a modification beyond the vendor's 
recommendation, all of the piece parts in the reactor vessel were 
considered during the development of MRP-189, 191 and 227-A. 

Proposed Change: Add verbiage to provide additional guidance to 
allow utilities to make the assumption that unless a utility 
implemented modifications beyond that recommended by the 

The staff does not agree with the comment, in particular the inference that, 
unless a utility implemented modifications beyond that recommended by 
the vendor of the RVI, all of the piece parts of the RVI were considered 
during the development of MRP-189, 191 and 227-A. The methodology 
and results of a topical report, such as MRP-227-A, cannot be assumed to 
be generically bounding for every plant. 

The IPA described in the response to Source ID 1-11 is a plant-specific 
evaluation performed by a license renewal applicant. Thus, the 
components evaluated in MRP-189, 191 and 227-A may not fully 
encompass the components identified in an applicant's IPA and therefore, 
should not be considered a SUbstitute for performance of an IPA. The 
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: 

vendor of the RVI, then all of the piece parts of the RVI were 
considered during the development of MRP-189, 191 and 227-A. 

aging effects requiring management for RVls may be broader than the 
aging effects identified in MRP-189, 191 or 227-A. It is the responsibility of 
the license renewal applicant to demonstrate, in accordance with 
10 CFR 54.21(a)(3), that it can adequately manage aging of RVls for the 
period of extended operation, whether through the use of MRP-227-A or 
alternatives. The content in MRP-189, 191 or 227 -A only serves to assist a 
PWR license renewal applicant. 

However, as addressed in the staffs resolution to Source 10 1-1, in order to 
avoid redundancy, areas resolved in the staffs SE, Revision 1, for MRP­
227 and A1LAls are not addressed in the Further Evaluation sections of the 
SRP-LR in final LR-ISG-2011-04. In addition, final LR-ISG-2011-04 
recommends that license renewal applicants for PWRs provide their 
responses to the AlLAls for MRP-227 -A in Appendix C of the LRA. As a 
result of these revisions, final LR-ISG-2011-04 does not incorporate SRP­
LR Section 3.1.2.2.9.A.3. 

18 11-3 Page A-16 - Section 3.1.2.2.9.A.3 

The words in the third paragraph are confusing and it is not clear 
what is meant by plant specific AMR line items or why Note E would 
be appropriate. For those applicants whose plant-specific review 
results in identification of additional components for inspection or 
different component inspection categories from those identified in 
MRP-227-A, the applicant is requested to identify the changes in the 
component inspection categories as either plant-specific AMR line 
items or NEI Note E consistent with GALL AMR items (whichever is 
applicable) in their Table 2 AMR line items for their PWR RVI 
components. 

Proposed Change: It is suggested that if only a component line item 
or two that is not in GALL is being added then an exception can be 
taken to the program and justification be added that includes 
inspection specifics such as method and acceptance criteria such 
that the whole program doesn't have to be evaluated as a plant 
specific program. 

The staff agrees with the comment that portions of SRP Section 
3.1.2.2.9.A.3 are confusing. 

As a result of the staffs resolution of Source 10 1-1, areas resolved in the 
staffs SE, Revision 1, for MRP-227 and A1LAls are not addressed in the 
Further Evaluation sections of the SRP-LR in final LR-ISG-2011-04. As a 
result of these reviSions, final LR-ISG-2011-04 does not incorporate SRP­
LR Section 3.1.2.2.9.A.3. 

19 11-4 Page A-5 - last paragraph 
Page A-15 - Section 3.1.2.2.9.1.2 

The document does not provide clear direction as to what goes into 
an inspection plan. 

The staff agrees that draft LR-ISG-2011-04 does not provide clear direction 
as to what goes into an inspection plan but does not agree with the 
commenter's proposed change. The staff does not agree with the 
Commenter's general claim with respect to what satisfies an inspection 
plan per A1LAI No.8, as additional guidance is outlined in the SE, Revision 
1, for MRP-227, and fulfillment of that action item will depend on each 
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Proposed Change: Add verbiage to allow utilities to better 
determine what the inspection plan should consist of (e.g., A 
Westinghouse design plant should provide unit specific information 
in the Inspection Plan consistent with tables 4-3, 4-6 and 4-9 of 
MRP-227-A and the AlLAls). 

applicant's plant-specific review. 

See the staffs resolution to Source ID 1-3. RIS 2011-07 provides the staffs 
expectations for Category D plants (PWR plant licensees that have not 
submitted their LRAs but plan to submit an LRA in the future) to submit, for 
NRC staff review and approval, an AMP for vessel internals that is 
consistent with MRP-227-A. As an "inspection plan" is one aspect of 
satisfying AlLAI No.8 of the staffs SE, Revision 1, for MRP-227. An 
"inspection plan" provides information about the RVI components to be 
inspected and a description of how they will be managed for age-related 
degradation (e.g., examination methOd, frequency, acceptance criteria, 
coverage, etc.). The staff expects that the details of an "inspection plan" 
for Category D plants will be incorporated into the LRA submittal as part of 
the 10-element AMP and AMR line items. Thus, consistent with RIS 2011­
07, the staff does not expect Category D plants to provide a separate 
document that contains an "inspection plan" in response to AlLAI No.8. 

To avoid confusion, final LR-ISG-2011-04 avoids explicit reference to an 
"inspection plan" in the body of the AMP, and "inspection plan" is only 
referenced as part of AlLAI No.8 in the staffs SE, Revision 1, for MRP­
227. 

20 11-5 Page A-34 - Table 3.1-1 Item 27a 

It is not clear that this line item is only applicable to hold down 
springs fabricated from Type 3045S. 

Proposed Change: Add Type 304 SS hold down springs. 

The staff agrees with the comment that Table 3.1-1, Item 27a, of draft 
LR-ISG-2011-04 does not clearly address Type 304 stainless steel hold 
down springs. 

Final LR-ISG-2011-04 does not include this item, but Westinghouse Type 
304 stainless steel hold down springs were incorporated into Table 3.1-1, 
Item 59a, in final LR-ISG-2011-04, which uses the generic terminology 
"stainless steel." 

21 11-6 Page A-31 - Table 3.1-1 Item 3 

Under 'Further Evaluation Recommended' column, it is not clear 
what "It" stands for? 

Proposed Change: Provide an explanation. 

"It" refers to the parameter being calculated for the cyclical loading 
analyses. In later editions of the ASME Code Section III, these analyses 
were referred to as cumulative usage factor (CUF) analyses. Thus, the "It" 
parameter is analogous to the CUF parameter required for Class 1 
components designed to more recent editions of the ASME Code, Section 
III. The subscripted "t" was removed in the formatting during the issuance 
of draft LR-ISG-2011-04 for public comment. 

As a result of the staffs resolution of Source ID 1-1, SRP-LR Table 3.1-1 
Item 3 does not incorporate the reference to the "It" parameter in final LR­
ISG-2011-04. 
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22 1/-7 Page A-65 -IV.B2.RP-280 

There is confusion regarding what comprises the lower core barrel 
flange weld for Westinghouse designed plants. This component is 
still listed in MRP-191, and 227 -A for Westinghouse designed 
plants. MRP-227-A indicates it may be the weld between the core 
barrel and the lower support forging or casting. 

. Proposed Change: Provide an explanation regarding what this 
component is. 

Page 3-11 of MRP-227 -A states that "[t]he lower support forging is welded 
to and supported by the core barrel, which transmits vertical loads to the 
vessel through the core barrel flange." In addition, Table 5-3 of MRP-227­
A provides the "Examination Acceptance Criteria and Expansion Criteria" 
for the "Core Barrel Assembly - Lower core barrel flange weld." Footnote 2 
ofTable 5-3 states that U[t]he lower core barrel flange weld may 
alternatively be designated as the core barrel-to-support plate weld in some 
Westinghouse plant designs." 

No revisions were made as a result of this comment. 

23 1/-8 Page A-17 - Section 3.1.2.2.9.AA 

In the subject paragraph, it appears the NRC wanted an exception 
not an enhancement: For those component inspections that do not 
achieve the inspection coverage criteria stated in the NRC SE 
(Revision 1) on MRP-227, the applicant is requested to take a 
deviation from the MRP-defined inspection criteria and describe the 
process and type of evaluation that will be implemented to evaluate 
the impact of the aging effects on the inaccessible regions of the 
components. In this case, the applicant is requested to identify this 
process as an applicable enhancement of the "monitoring and 
trending" program element of its RVI Program. 

The staff agrees with the comment that the referenced text in SRP-LR 
Section 3.1.2.2.9.A.4 of draft LR-ISG-2011-04 is not clear. As a result of 
the staffs resolution of Source ID 1-1, areas resolved in the staffs SE, 
Revision 1, for MRP-227 and NLAls are not addressed in the Further 
Evaluation sections of the SRP-LR in final LR-ISG-2011-04. In addition, 
final LR-ISG-2011-04 recommends that license renewal applicants for 
PWRs provide their responses to the NLAls for MRP-227-A in Appendix C 
of the LRA. As a result of these revisions, final LR-ISG-2011-04 does not 
incorporate SRP-LR Section 3.1.2.2.9.A.4. 

Proposed Change: Clarify what is expected. 

24 11-9 Page A-65 - IV.B2.RP-280 

It is not clear how Note 3 in the "Further Evaluation" column is 
applicable to this GALL Line Item. 

Proposed Change: Clarify the applicability. 

The staff agrees with the comment that the applicability of Note 3 to GALL 
AMR Item IV.B2.RP-280 is not clear. As a result of the staffs resolution of 
Source ID 1-1, Final LR-ISG-2011-04 incorporates revisions to GALL 
Tables IV.B2, IV.B3, and IV.B4 as summarized above. 

- . 

25 1/-10 Page 3 

In the last paragraph of the Discussion section only table 3-1 is 
listed for justification of TE for the materials. Tables 3-2 and 3-3 
should be mentioned since 3-1 is only for B&W internals. 

Proposed Change: Add Tables 3-2 and 3-3. 

The staff agrees with the comment that Tables 3-2 and 3-3 should be 
referenced in the last paragraph of the "Discussion" section. However, the 
"Discussion" section of final LR-ISG-2011-04 no longer references Table 3­
1 in MRP-227-A. 

26 1/-11 Page A-7 The staff agrees with the comment to change the terminology to "Aging 
Management Requirement" tables in the "Parameters Monitoredllnspected" 

.,,', 
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The second paragraph in this Section refers to condition monitoring 
tables in MRP-227-A. There are no tables with this title in MRP­
227-A 

Proposed Change: Change to Aging Management Requirement 
tables. 

Response 

program element. The "Parameters Monitoredllnspected" program 
element in final LR-ISG-2011-04 states the following: 

"Specifically, the program implements the parameters monitored/inspected 
criteria consistent with the applicable tables in Section 4, 'Aging 
Management Requirement,' in MRP-227-A ... " 

27 11-12 Page A-9 

Only Table 5-1 is listed for acceptance criteria when MRP-227-A 
contains three tables, 5-1 thru 5-3 

The staff agrees with the comment to add references to Table 5-2 and 5-3 
of MRP-227-A for the "Acceptance Criteria" program element. The 
"Acceptance Criteria" program element of GALL Report AMP XI.M16A in 
final LR-ISG-2011-04 references Table 5-1 through 5-3 of MRP-227-A. 

Proposed Change: Change to read" Section 5 and Tables 5-1 thru 
5-3 of MRP-227" 

28 11-13 Page A-10 

The first paragraph on the page says "The program adopts the 
acceptance criteria for the physical measurement monitoring 
methods recommended in MRP-227-A, as qualified in Section 3.3.5 
and AlLAI No.5 in Revision 1 of the NRC SE on MRP-227". Section 
3.3.5 of the MRP does not specify acceptance criteria so there is 
nothing to be adopted. It only requires it be developed as discussed 
in footnote 3. 

Proposed Change: Change sentence to read "The program 
includes acceptance criteria for the physical measurement 
monitoring methods as recommended in MRP-227-A, Section 3.3.5 
and AlLAI No.5 in Revision 1 of the NRC SE on MRP-227". 

The staff agrees with the comment that Section 3.3.5 of MRP-227-A does 
not specify acceptance criteria for physical measurements. However, as 
a result of the staffs resolution of Source ID 1-1. areas resolved in the 
staffs SE. Revision 1. for MRP-227 and AlLAls are not addressed in 
GALL Report AMP XI.M16A in final LR-ISG-2011-04. 

The "Acceptance Criteria" program element in final LR-ISG-2011-04 
states that, in general, the AMP establishes appropriate acceptance 
criteria for any physical measurement monitoring methods that are 
credited for aging management of RVls. 

29 11-14 Page A-12 

The following sentence relates to notification criteria: "The 
evaluation in Section 3.5 of Revision 1 of the SE on MRP-227 
provides the staffs basis for endorsing the NEI 03-08 
implementation process for these programs. This includes NRC's 
endorsement of the NEI 03-08 criteria for notifying the NRC of any 
deviation from the I&E methodology in MRP-227-A and justification 
of the deviation no later than 45 days after approval by a licensee 
executive. '~ 

The staff agrees with the comment that the sentence associated to the 
notification criteria already exists in the "Administrative Controls" program 
element and does not need to be repeated in the "Operating Experience" 
program element of GALL Report AMP XI.M16A. The "Operating 
Experience" program element of GALL Report AMP XI.M16A in final LR­
ISG-2011-04 does not incorporate this sentence associated with the 
notification criteria. 

Proposed Change: Delete this sentence as it already is discussed 
in element 9 where it is a0)r9priate. 
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30 11-15 Page A-8 

The justification required for the use of VT-3 to detect cracking over 
that specified in MRP-227A and approved by the staff in the SE that 
allows its use without the additional limitations and analyses is not 
needed. 

Proposed Change: Eliminate need for additional justification if 
requirements as specified in SER and MRP are met. 

The staff agrees with the comment that additional justification for the use of 
VT-3 to detect cracking is not needed if requirements specified in the SER . 
and MRP are met. As a result of the staffs resolution of Source 10 1-4, final 
LR-ISG-2011-04 does not incorporate SRP-LR Sections 3.1.2.2.9.A.7, 
3.1.2.2.9.C.1, and 3.1.2.2.9.CA. However, the staffs position on the use of 
VT-3 for the detection of cracking will continue to be documented in the 
"Detection of Aging Effects" program element in GALL Report AMP 
XI.M16A. 

31 11-16 Page A-22 - Section 3.1.2.2.9.C.1 

The justification required for the use of VT-3 to detect cracking over 
that specified in MRP-227A and approved by the staff in the SE that 
allows its use without the additional limitations and analyses is not 
needed. 

Proposed Change: Eliminate need for additional justification if 
requirements as specified in SER and MRP are met. 

The staff agrees with the comment that additional justification for the use of 
VT -3 to detect cracking is not needed if requirements specified in the SER . 
and MRP are met. As a result of the staffs resolutions to Source 10 1-4 
and ID 11-15, final LR-ISG-2011-04 does not incorporate SRP-LR Sections 
3.1.2.2.9.A.7, 3.1.2.2.9.C.1, and 3.1.2.2.9.CA. However, the staffs 
position on the use of VT -3 for the detection of cracking will continue to be 
documented in the "Detection of Aging Effects" program element in GALL 
Report AMP XI.M16A. 

32 11-17 

; 

Page A-23 - Section 3.1.2.2.9.C.3 

The option presented as (3), as an alternative basis for accepting 
the design basis fatigue analyses in accordance with the TLAA 
acceptance requirement in 10 CFR 54.21 (c)(1)(iii) does not make 
sense when compared to options 1 and 2 

Proposed Change: Add the word "the EVT-1 is used" at the 
beginning 

The staff agrees with the comment that the discussion related to CE-
designed lower core flange welds, core support plates, and fuel alignment 
plates in SRP-LR Section 3.1.2.2.9.C.3 of draft LR-ISG-2011-04 is not 
clear. 

As a result of the staffs resolution of Source I D 1-1, areas resolved in the 
staffs SE, Revision 1, for MRP-227 and AlLAls are not addressed in the 
Further Evaluation sections of the SRP-LR in final LR-ISG-2011-04. As a 
result of these revisions, final LR-ISG-2011-04 does not incorporate 
SRP-LR Section 3.1.2.2.9.C.3. 

Also see the staffs resolution to Source ID 1-11, in which the staff clarified 
that, if the CE-designed lower core flange welds, core support plates, and 
fuel alignment plates are subject to an AMR and fatigue is an applicable 
aging effect, regardless if there is a TLAA, then in accordance with 10 CFR 
54.21 (a)(3) , the LRA must demonstrate that fatigue will be adequately 
managed. 

33 11-18 Page A-25 - Section 3.1.2.2.9.0.1 

There is no need for a plant-specific enhancement of the 

The staff agrees with the comment that there is not a need for a plant-
specific enhancement of the "Preventive Actions" program element 
discussed in SRP-LR Section 3.1.2.2.9.D.1 of draft LR-ISG-2011-04, which 
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"preventative actions" program element for their RVI Program 
 is associated with AlLAls No.4 of MRP-227-A. 
enhancement to be identified if an applicant confirms that the welds 
were appropriately stress-relieved. An enhancement doesn't seem As a result of the staffs resolution of Source I D 1-1, areas resolved in the 
appropriate since the action has already been taken. staffs SE. Revision 1. for MRP-227 and AlLAls are not addressed in the 

Further Evaluation sections of the SRP-LR in final LR-ISG-2011-04. In 
Proposed Change: Eliminate the need for an enhancement addition. final LR-ISG-2011-04 recommends that license renewal 

applicants for PWRs provide their responses to the AlLAls for MRP-227-A 
in Appendix C of the LRA. As a result of these revisions, final LR-ISG­
2011-04 does not incorporate SRP-LR Section 3.1.2.2.9.0.1. 

The staff agrees with the comment that the further evaluation acceptance 
criteria do not need to be specified as part of a Safety Analysis Report 

There is no need for the words "or to applicable NRC further 

34 I 11-19 I Page A-30 - Table 3.0-1 

description. Final LR-ISG-2011-04 does not incorporate this second 
evaluation "acceptance criteria" recommendations in Section 3.1.2.2 paragraph in the "Description of Program" column for GALL Report AMP 
of the SRP-LR (Le .• the latest NRC issued version of NUREG­ XI.M16A in SRP-LR Table 3.0-1. However. 10 CFR 54.21 (d) provides the 
1800)." Specific acceptance criteria do not need to be part of a SAR requirements for a Final Safety Analysis Report supplement and states, in 
description. If it is an enhancement it will already be a commitment. part. that it must contain a summary description of the programs and 

activities for managing the effects of aging. The specificity of such 
Proposed Change: Delete descriptions will depend on the program proposed by each license renewal . 

applicant. 

The staff agrees with the comment that there is no need for specifying the 
Examination Technique in the "Aging Management Program" column of 

There is no need for specifying the Examination technique in the 

Page A-51 Table IV.B2 35 I 11-20 

GALL Table IV.B2. GALL Tables IV.B2. IV.B3 and IV.B4 in final 
Program column. LR-ISG-2011-04 do not incorporate a summary of the examination 

techniques from the "Aging Management Program" column. 
Proposed Change: Delete 

The staff agrees with the comment that additional justification for the use of 
VT-3 to detect cracking is not needed if requirements specified in the SER 

For note 6. see comments 15 and 16 above on why no justification 

361 11-21 IA-77 ­ Footnotes 

and MRP are met. As a result of the staffs resolutions of Source I D 1-4 
for using VT-3 exam is required when it was acceptable in SER for and ID 11-15. final LR-ISG-2011-04 does not incorporate SRP-LR Sections 

. 227. This applies to CE and B&W tables that also contain a similar 3.1.2.2.9.A.7, 3.1.2.2.9.C.1. and 3.1.2.2.9.C.4. However, the staffs 
note. position on the use of VT-3 for the detection of cracking will continue to be 

documented in the "Detection of Aging Effects" program element in GALL 
Proposed Change: Delete the note Report AMP XI.M16A. 

In addition. as part of the staffs resolution to Source ID 1-8, the format of 
GALL Tables IV.B2, IV.B3. and IV.B4 in final LR-ISG-2011-04 is consistent 
with AMR items in the GALL Report for non-RVI components and does not 
incorporate the footnotes in the "Further Evaluation" column of these 
tables. 
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Source# Summary of Comment Response 

37. Page A-102 - Footnote #1 

"In conjunction" is repeated in the second sentence. 

Proposed Change: Delete second in conjunction 
, 

11-23 .38 Page A-104 - Footnote #8 , 


4th line "No.2 above, and is so" should be and if so. 


Proposed Change: Correct 


39 11-24 Page A-54 - Table IV.B2 

Water chemistry is not listed as an AMP, with the aging effect of 
stres,s corrosion cracking (SCC) and irradiation-assisted stress 
corrosion cracking (IASCC) such as in line items IV.B2.RP-270a, 
345, 399, 299a. This mainly occurs in new line items and also 

, shows up in Table IV.B3 and IV.B4 

Proposed Change: Add Xl.M2 as an AMP 

40 11-25 Page A-76 -IV.B2.RP-399 

As indicated in Table 4-9 of MRP-227-A and the associated note 2, 
the clevis insert bolts are inspected for wear. To the extent cracking 

: would be visible in the VT-3 inspection, it would of course be 
addressed; but, the intent of the inspection is to look for wear. 

Proposed Change: Eliminate this line as an existing inspection 
program element, or change the AMP description to note the 
inspection is for gross effects of cracking 

The staff agrees with the comment that "in conjunction with" was an 
editorial error in Note 1. However, as part of the staffs resolution to 
Source 10 1-8, the format of GALL Tables IV.B2, IV.B3, and IV.S4 in final 
LR-ISG-2011-04 is Consistent with AMR items in the GALL Report for non-
RVI components and does not incorporate the footnotes in the "Further 
Evaluation" column of these tables. As a result of these revisions, the 
referenced Note 1 is not incorporated in final LR-ISG-2011-04. 

The staff agrees with the comment that there is a typographical error in 
Note 8 of page A-103. However, as part of the staffs resolution to Source 
10 1-8, the format of GALL Tables IV.B2, IV.B3, and IV.B4 in final 
LR-ISG-2011-04 is consistent with AMR items in the GALL Report for non-
RVI components and does not incorporate the footnotes in the "Further 
Evaluation" column of these tables. As a result ofthese revisions, the 
referenced Note 8 is not incorporated in final LR-ISG-2011-04. 

The staff agrees with the comment that GALL Report AMP X.M2, "Water tChemistry," is not listed in GALL Table IV.B2. GALL Table IV.B2, IV.B3· .~.~ 
"f:and IV.B4 of final LR-ISG-2011-04 include GALL Report AMP X.M2, 

"Water Chemistry," as a recommendation to manage cracking by SCC, 
PWSCC, or IASCC, or loss of material due to pitting or crevice corrosion of ....... 

RVls. 

_:?,i 

The staff agrees with the comment that Table 4-9 of MRP-227-A did not 
identify cracking as an aging effect requiring management for 
Westinghouse-design clevis insert bolts of screws but does not agree with 
the commenter's proposed change. 

Relevant operating experience associated with aging may exist that has 
not been accounted for in MRP-227-A. AMR item IV.B2.RP-399 for 
cracking of Westinghouse-design clevis insert bolts and screws was 
included in LR-ISG-2011-04 based on industry operating experience. 
Appendix A of MRP-227-A states, in part, that "[f}ailures of Alloy X-750 
clevis insert bolts were reported by one Westinghouse-designed plant in 
2010" and "[a]lthough the failed clevis insert bolts were not removed for 
metallurgical examination, it can be surmised that the most likely cause of 
failure was PWSCC: No revisions were made as a result of this comment. 

41 11-26 Page A-67 -IV.B2.RP-285 The staff agrees with the comment to delete the aging mechanism of loss 
of fracture toughness from AMR item IV.B2.RP-285. Since the clevis bolts 
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As described in MRP-191, the clevis bolts and inserts are not in a 
high flux region and irradiation embrittlement is not a significant 
aging mechanism. As indicated in Table 4-9 of MRP-227-A and the 
associated note 2, the clevis insert bolts are inspected for wear. 
Also, Note 5 is applied to the further evaluation column; however, 
Note 5 refers to reduction of fracture toughness due to thermal 
embrittlement in stainless steel components, while the material 
listed for this line is nickel alloy. 

Proposed Change: Eliminate the aging mechanism of loss of 
fracture toughness from this line and remove note 5 from the further 
evaluation column. 

and inserts are not in a high flux region, GALL AMR Item IV.B2.RP-285 in 
final LR-ISG-2011-04 does not incorporate the aging effect of loss of 
fracture toughness due to neutron irradiation embrittlement. 

As a result of the staffs resolution of Source ID 1-8, the format of GALL 
Tables IV.B2, IV.B3, and IV.B4 in final LR-ISG-2011-04 is consistent with 
AMR items in the GALL Report for non-RVI components and deleted the 
footnotes in the "Further Evaluation" column of these tables. 

42 11-27 Page A-63 - IV.B2.RP-345 

As indicated in Table 5-1 of MRP-191, cracking of the core barrel 
flange is a concern for the weld rather than the base metal. Table 4­
3 specifically identifies the welds as primary components to be 
inspected for cracking. While inspections ofthe welds would identify 
cracking in the adjacent base metal, separately adding cracking as 
an aging effect to the base metal as an eXisting component is not 
consistent with MRP-227-A or existing inspections. 

Proposed Change: Eliminate base metal cracking as an aging 
effect in this line. 

The staff agrees with the comment to delete base metal cracking from 
GALL AMR Item IV.B2.RP-345 of draft LR-ISG-2011-04 since MRP-227-A 
identifies that the adjacent base metal is part of the examination coverage 
for the "Core Barrel Assembly - Lower core barrel flange weld." 

Thus, GALL AMR Item IV.B2.RP-345 in final LR-ISG-2011-04 does not 
reference cracking of the core barrel flange (base metal). GALL AMR 
IV. B2.RP-345 continues to identify loss of material due to wear for the core 
barrel flange (base metal). 

43 11-28 Page A-9 

Flaw evaluation methods include recommendations for flaw depth 
sizing and for crack growth determinations as well for performing 
applicable load limit. It should read ... "growth determinatio,ns as 
well as for performing." 

Proposed Change: Change to include missing "as." 

The staff agrees with the comment that the sentence is incomplete. This 
sentence in the "Monitoring and Trending" program element of GALL 
Report AMP XI.M16A in final LR-ISG-2011-04 is complete. 

44 11-29 Page A-49 

In the first paragraph under Systems, Structures, and Components 
thermal shield assembly should be changed to thermal shield or 
neutron pad assembly to address the newer Westinghouse plants. 
Also, the component type neutron pad is not addressed in Table B2 
or MRP-227. 

The staff acknowledges that the component type neutron pad assembly is 
not addressed in GALL Table IV.B2 or MRP-227-A. However, the intent of 
this LR-ISG is not to supplement such aspects that are not covered in 
MRP-227-A. Thus, no revisions were made as a result of this comment. 

If a PWR license renewal applicant identifies during the IPA that its plant 
design contains a neutron pad assembly (instead of a thermal shield 
assembly) and is subject to an AMR, the license renewal applicant must 
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Summary of Comment Response 

Proposed Change: Address recommended change. identify this assembly in its LRA and propose an adequate means of aging. 
management. 

45 11-30 , Table IV.B2 

The environment "Reactor coolant and neutron flux" is used for all 
iine items/components in Table B2, however not all the components 
listed in Table B2 will experience a neutron f1uen<::e exceeding 1017 

. 

n/cm2 (E>1 MeV) at the end of the period of extended operation. 
The environment should be more specific based on the location 
(fluence) of the components. 

Proposed Change: The Table should note exceptions to the 
neutron fluence level. 

The staff does not agree with the comment to note exceptions with regard 
to use the term "neutron flux" in GALL AMR items in the GALL Report. 

The GALL Report generically and conservatively assumes that PWR RVls 
are exposed to an environment of "reactor coolant and neutron flux" 
regardless of the fluence level. The staff anticipates that applicants will 
address their plant-specific data in their IPA and identify appropriate AMR 
items. No revisions were made as a result of this comment. 

46 11-31 Page A-33 - Table 3.1-1 Item 27 

Component was changed to nickel alloy guide tube support pins, 
however associated Table B21ine items IV.B2.RP-355 and 
IV.B2.RP-356 were changed to include both nickel alloy and 
stainless steel. 

Proposed Change: Clarify 

The component in SRP-LR Table 3.1-1, Item 27, which refers to control rod 
guide tube (CRGT) split pins (support pins), is applicable to both nickel: 
alloy and stainless steel materials. SRP-LR Table 3.1-1 Item 27 in draft 
LR-ISG-2011-04 was removed and incorporated into Table 3.1-1 Item 53c 
in final LR-ISG-2011-04. 

47 11-32 A-49 - Last paragraph 

Sentence "EPR MRP methodology left some .. ." should be changed. 

Proposed Change: Should read "EPRI MRP methodology left 
some.. ." 

The staff agrees with the proposed change, however, as a result of the 
staff's resolution of Source 10 1-1 the referenced sentence is not 
incorporated in final LR-ISG-2011-04. 

48 11-33 . The following acronyms are used but not included in Appendix B of 
this ISG; CUF, NRC, SE, and USAR. 

Proposed Change: Update Appendix B to include all acronyms. 

The staff agrees with the comment; however, draft LR-ISG-2011-04 was 
revised to remove the full list of acronyms in LR-ISG-2011-04, Appendix B. 
Final LR-ISG-2011-04, Appendix B, was revised to document the mark-up 
of changes to the GALL Report and SRP-LR. Acronyms in final LR-ISG­
2011-04 are defined the first time they are used. 

49 11-34 The page numbers for Appendix Bare A-165 and A-166, the last 
page of Appendix A is A-144. 

Proposed Change: Verify correct pagination. 

The staff agrees with the comment and final LR-ISG-2011-04 includes the 
correct page numbers. 
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I 

50 11-35 Page A-18 Section 3.1.2.2.9.A.5 

For re-inspection greater than 10 years, further evaluation is 
redundant and inconsistent with standard GALL AMR and AMP 
formatting and presentation. Inspection frequencies would be 
evaluated in AMP element 4 for consistency with MRP-227-A 
chapter 4 primary, expansion, and existing components inspection 
tables. If the inspection frequency is identified that is not consistent 
with MRP-227 -A Chapter 4 tables, an exception must be identified 
and justified. 

Proposed Change: Delete further evaluation 3.1.2.2.9.A item 5. 
Item to be addressed by AMP element 4. 

The staff agrees with the comment that if an inspection frequency is not 
consistent with MRP-227-A, an exception must be identified and justified. 

Furthermore, Section 4.0 of the staffs SE, Revision 1, for MRP-227 
provides the "Conditions And Limitations And ApplicanULicensee Plant-
Specific Action Items," which specifically states that the re-examination 
frequency for "Primary" inspection category components shall be on a 
maximum 10-year interval, unless a plant-specific analysis providing 
justification for an extended examination frequency is submitted to and 
approved by the NRC. 

As a result of the staffs resolution of Source ID 1-1, areas resolved in the 
staffs SE, Revision 1, for MRP-227 and NLAls are not addressed in the 
Further Evaluation sections of the SRP-LR in final LR-ISG-2011-04. In 
addition, final LR-ISG-2011-04 recommends that license renewal 
applicants for PWRs provide their responses to the NLAls for MRP-227-A 
in Appendix C of the LRA. As a result of these revisions, final LR-ISG­
2011-04 does not incorporate SRP-LR Section 3.1.2.2.9.A.5. 

51 11-36 Page A-19 - Section 3.1.2.2.9,A,7 

For VT-3 Inspection, further evaluation is redundant and 
inconsistent with standard GALL AMR and AMP formatting and 
presentation. VT-3 inspection requirements should be addressed as 
part of AMP element 3 for consistency with MRP-227-A 
requirements. Potential enhancements noted by the ISG further 
evaluation would be addressed by an AMP enhancement. 

Proposed Change: Delete further evaluation 3.1.2.2.9.A item 7. 
Item to be addressed by AMP element 3. 

The staff agrees with the comment that VT-3 inspection requirements 
should be addressed as part of GALL Report AMP XI.M16A. 

As a result of the staffs resolution of Source ID 1-4, final LR-ISG-2011-04 
does not incorporate SRP-LR Sections 3.1.2.2.9,A, 7, 3.1.2.2.9.C.1, and 
3.1.2.2.9.C.4 related to VT-3 inspections. In addition, the staffs pOSition on 
the use of VT -3 for the detection of cracking will continue to be 
documented in the "Detection of Aging Effects" program element in GALL 
Report AMP XLM16A. 

52 11-37 Page A-21 - Section 3.1.2.2.9.B.2 

For Westinghouse Hold Down Springs, further evaluation is 
redundant and inconsistent with standard GALL AMR and AMP 
formatting and presentation. Definition of physical measurement 
techniques for Westinghouse hold down springs should be 
addressed as part of AMP element 3. Acceptance criteria for the 
hold down spring inspections would be addressed by AMP element 
6. 

Proposed Change: Delete further evaluation 3.1.2.2.9.B item 2. 
Item to be addressed by AMP elements 3 and 6. 

The staff agrees with the comment that physical measurement techniques 
and the inspection acceptance criteria for Westinghouse hold down springs 
are to be defined in an AMP. 

The staffs SE, Revision 1, for MRP-227 documents the basis for limitations 
and conditions placed on the use of MRP-227 as well as licensee/applicant 
action items that shall be addressed by applicants/licensees who choose to 
implement the NRC-approved version of MRP-227. Specifically, NLAI No. 
5 of MRP-227-A addresses physical measurements of Westinghouse hold 
down springs. 

As a result of the staffs resolution of Source ID 1-1, areas resolved in the 
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10 
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staff's SE, Revision 1, for MRP-227 and NLAls are not addressed in the 
Further Evaluation sections of the SRP-LR in final LR-ISG-2011-04. In 
addition, final LR-ISG-2011-04 recommends that license renewal 
applicants for PWRs provide their responses to the NLAls for MRP-227-A 
in Appendix C of the LRA. As a result of these revisions, final LR-ISG­
2011-04 does not incorporate SRP-LR Section 3.1.2.2.9.B.2. 

11-38 Page A-59 - IV.B2.RP-297 

For CASS CRGT Lower Flanges, the ISG revision to the stainless 
steel definition in GALL Section IX.C requires that CASS be 
specifically designated in an AMR line item when thermal and 
neutron embrittlement susceptibility are identified. MRP-227-A 
Table 3-3 identifies the material of construction for CRGT lower 
flanges as CF-8 and thermal and neutron embrittlement identified as 
considerations for primary component classification. 

Proposed Change: Identify CASS as an additional material in GALL 
lB. B2. RP-297 

11-39 Page A-73 - IV.B2.RP-268 

It appears that the primary purpose for the Inaccessible Locations 
AMR line item is to provide a further evaluation of inaccessible 
locations in partially accessible components susceptible to cracking 
due to SCC and IASCC using further evaluation note 3 (SRP-LR 
Section 3.1.2.2.9A Part A). This further evaluation is redundant to 
the note 3 further evaluation required by other AMR lines. 

Proposed Change: Delete IV.B2.RP-268 

Page A-73 -IV.B2.RP-26911-40 

It appears that the primary purpose for the Inaccessible Locations 
AMR line item is to provide a further evaluation of inaccessible 
locations in partially accessible components susceptible to Loss of 
fracture toughness due to neutron and irradiation embrittlement 
using further evaluation note 3 (SRP-LR Section 3.1.2.2.9A Part A). 
This further evaluation is redundant to the note 3 further evaluation 
required by other AMR lines 

Proposed Change: Delete IV.B2.RP-269 

The staff agrees with the comment to add cast austenitic stainless steel 
(CASS) as a material in GALL AMR Item IV.B2.RP-297. In final 
LR-ISG-2011-04 the "Material" column of GALL AMR Item IV.B2.RP-297 
states "stainless steel, including CASS" and the "Aging Effect/Mechanism" 
column states "Loss of preload due to neutron irradiation embrittlement, 
and for CASS due to thermal aging embrittlement." 

The staff agrees with the comment to delete IV.B2.RP-268. As a result of 
the staff's resolution of Source 101-7 and 10 1-8, the format of GALL Tables 
IV.B2, IV.B3, and IV.B4 in final LR-ISG-2011-04 is consistent with AMR .. 
items in the GALL Report for non-RVI components. In addition, the 
footnotes in the "Further Evaluation" column of these tables are not 
incorporated into final LR-ISG-2011-04. GALL AMR Items IV.B2.RP-268, 
IV.B3.RP-309 and IV.B4.RP-238 for Westinghouse, Combustion 
Engineering and Babcock and Wilcox designed plants, respectively. are not 
incorporated in final LR-ISG-2011-04. 

The staff agrees with the comment to delete IV.B2.RP-269. As a result of 
the staff's resolution of Source 10 1-7 and 10 1-8, the format of GALL Tables 
IV.B2. IV.B3, and IV.B4 in final LR-ISG-2011-04 is consistent with AMR 
items in the GALL Report for non-RVI components. In addition, the 
footnotes in the "Further Evaluation" column of these tables are not 
incorporated into final LR-ISG-2011-04. As a result, GALL AMR Items 
IV.B2.RP-269, IV.B3.RP-311 and IV.B4.RP-239 for Westinghouse, 
Combustion Engineering and Babcock and Wilcox designed plants, 
respectively, are not incorporated into final LR-ISG-2011-04. 

L-- _____ 
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56 11-41 Page A-74 -IV.B2.RP-265 

No additional measures (Cracking due to sec and IASCC) in 
Section 3.3.1 of MRP-227-A defines the no additional measures 
category as: those PWR internals for which the effects of all eight 
aging mechanisms are below the screening criteria. Additional 
components were placed in the No Additional Measures group as a 
result of FMECA and the functionality assessment. No further 
action is required by the MRP-227 -A for managing the aging of the 
No Additional Measures components. Simply put, there are no 
aging effects requiring aging management. 

Proposed Change: Change the aging effect column and AMP 
column for IV.B2.RP-265 to be consistent with other GALL AMR 
"none-none" line items and move the lines to GALL Section IV.E, 
Common Miscellaneous Material Environment Combinations. 

The staff does not agree with the comment to change GALL AMR Item 
IV.B2.RP-265 to be consistent with other GALL AMR "none-none" line 
items and the statement that there are no aging effects requirement 
management. 

The "No Additional Measures" category of components in MRP-227-A does 
not equate to such components not having an aging effect requiring 
management; it only indicates that MRP-227-A does not include guidance 
to manage aging for components categorized as "No Additional Measures." 
Thus, the staff agrees with the commenter's following statement that "[n]o 
further action is required by MRP-227 -A for managing the aging of the No 
Additional Measures components." The IPA is independent of MRP-227-A 
and may identify applicable aging effects to manage, which may be 
broader than the aging effects identified in MRP-227-A for RVls. Thus, the 
"No Additional Measures" category of components in MRP-227-A does not 
alleviate the requirements in 10 CFR 54.21 (a)(3). 

In any event, the staff acknowledges that GALL AMR Items IV.B2.RP-265, 
IV.B2.RP-267, IV.B3.RP-306, IV.B3.RP-307, IV.B4.RP-236 and IV.B4.RP­
237 caused confusion; thus, final LR-ISG-2011-04 does not incorporate 
GAll AMR Items IV.B3.RP-307, IV.B4.RP-236 and IV.B4.RP-237. In 
addition, GAll AMR Items IV.B2.RP-265, IV.B2.RP-267 and IV.B3.RP-306 
in final LR-ISG-2011-04 clarify that there is no additional aging 
management for reactor internal "No Additional Measures" components 
unless required by ASME Section XI, Examination Category B-N-3 or 
relevant operating experience exists. 

I 

57 11-42 Page A-74 -IV.B2.RP-267 

No additional measures (loss of fracture toughness due to neutron 
and irradiation embrittlement) in Section 3.3.1 of MRP-227-A defines 
the no additional measures category as: those PWR internals for 
which the effects of all eight aging mechanisms are below the 
screening criteria. Additional components were placed in the No 
Additional Measures group as a result of FMECA and the 
functionality assessment. No further action is required by the MRP­
227-A for managing the aging of the No Additional Measures 
components. Simply put, there are no aging effects requiring aging 
management. 

Proposed Change: Change the aging effect column and AMP 
column for IV.B2.RP-267 to be consistent with other GAll AMR 
"none-none" line items and move the lines to GALL Section IV.E, 

The staff does not agree with the comment to change GALL AMR Item 
IV.B2.RP-267 to be consistent with other GALL AMR "none-none" line 
items and that there are no aging effects requirement management. 

As a result ofthe staffs resolution for Source ID 11-41, finallR-ISG-2011­
04 does not incorporate GAll AMR Items IV.B3.RP-307, IV.B4.RP-236 
and IV.B4.RP-237. In addition, GALL AMR Items IV.B2.RP-265, IV.B2.RP­
267 and IV.B3.RP-306 in finallR-ISG-2011-04 clarify that there is no 
additional aging management for reactor internal "No Additional Measures" 
components unless required by ASME Section XI, Examination Category 
B-N-3 or relevant operating experience exists. 
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Common Miscellaneous Material Environment Combinations, 

Response 

58 11-43 

, 

PageA-6 

Clarification is needed relative to the relationship between the SRP­
LR and the GALL documents, 

The staff noted draft LR-ISG-2011-04 caused confusion between the 
relationship of the SRP-LR and the GALL Report for PWR RVI 
components. As a result, final LR-ISG-2011-04 does not reference the 
SRP-LR in GALL Report AMP XI.M16A in order to be consistent with the 
format of other AMPs in the GALL Report, 

59 11-44 Page A-11 ' 

Wording awkward 

Proposed Change: Delete "that" at the beginning of line 8. 

The staff agrees with the comment to delete the word "that" from the 
"Confirmation Process" program element of GALL Report AMP XLM16A in 
draft LR-ISG-2011-04, The staff revised this program element to state, in 
part, " .. , for confirming the quality of inspections, flaw evaluations, and 
corrective actions performed under this program." 

60 11-45 Page A-17 

There is a concern that "monitoring and trending" program elements 
and "corrective action" program elements are buried in the 
Acceptance Criteria section. 

The staff agrees with the comment that there is a concern the "monitoring 
and trending" and "corrective actions" program elements are buried in the 
Acceptance Criteria section. 

As a result of the staffs resolution of Source ID 1-1 and 11-8, the staff 
revised LR-ISG-2011-04 so that areas resolved in the staffs SE, Revision 
1, for MRP-227 and AlLAls are not addressed in the Further Evaluation 
sections of the SRP-LR. As a result of these revisions, final 
LR-ISG-2011-04 does not incorporate SRP-LR Section 3.1.2.2.9,A,4. 

61 11-46 

, 

Page A-20 and A-21 

The statement 'To satisfy the requirements of ASME Code Section 
111. ... " is confusing if not all plants are committed to Subsection NG. 

Proposed Change: The statement should be modified to include a 
qualifying statement like "if the plant is committed to Subsection 
NG: 

The staff does not agree with the comment to alter the referenced 
statement, as it comes from the staffs SE, Revision 1, on MRP-227. The 
topic of environmentally-assisted fatigue for PWR RVls is addressed in 
AlLAI No.8, Item 5 of MRP-227-A. Section 3.0 of the staffs SE, Revision 
1, on MRP-227 documents the basis for limitations and conditions being 
placed on the use of MRP-227 as well as licensee/applicant action items 
that shall be addressed by applicantsllicensees who choose to implement 
the NRC-approved version of MRP-227. Revisions to the conditions and 
limitations, applicant/licensee plant-specific action items, and conclusions 
of the staffs SE, Revision 1, for MRP-227 are not within the scope of LR­
ISG-2011-04. 

However, as a result of the staffs resolution of Source ID 1-1, areas 
resolved in the staffs SE, Revision 1, for MRP-227 and AlLAls are not 
addressed in the Further Evaluation sections of the SRP-LR in final LR­
ISG-2011-04. In addition, final LR-ISG-2011-04 recommends that license 
renewal applicants for PWRs provide their responses to the AlLAls for 
MRP-227 -A in Appendix C of the LRA. As a result of these revisions, final 
LR-ISG-2011-04 does not incorporate SRP-LR Section 3.1.2.2.9,A,9. 
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Source ResponseSummary of Comment# ID 
62 The staff agrees that the referenced sentence in SRP-LR Section 11-47 Page A-25 - Section 3.1.2.2.9.0.1 

3.1.2.2.9.0.1 is not clear. However, as a result of the staffs resolution of 
The intended meaning of the word "appropriately" in D.1, second Source ID 1-1, areas resolved in the staffs Revision 1, for MRP-227 
paragraph. Is not clear. and NLAls are not addressed in the Further Evaluation sections of the 

SRP-LR in final LR-ISG-2011-04. As a result of these revisions, final LR­
Proposed Change: Clarify meaning ISG-2011-04 does not incorporate SRP-LR Section 3.1.2.2.9.D.1. 

The staff noted that as a result of the resolution to Source I D 1-7, final LR­
ISG-2011-04 does not incorporate the referenced variable names and 

Spell out variable name in 1.0 of "Further Evaluation 

63 11-48 Page A-142 

further evaluation footnotes in GALL Tables IV.B2, IV.B3, and IV.B4. 
Recommendations" 

The staff disagrees with the comment because revisions to the conditions 
and limitations, applicant/licensee plant-specific action items and 

Each of the following documents provide information for submittal of 

64 11-49 Page A-5 

conclusions of the staffs SE, Revision 1, for MRP-227 are not within the 
an AMP and inspection plan: scope of LR-ISG-2011-04. 

As a result of the staffs resolution of Source ID 1-1, areas resolved in the 
page A-5) 

• GALL Revision 2 (page XI.M16A-2) and LR-ISG-2011-04 (draft, 
staffs SE, Revision 1, for MRP-227 and NLAls are not addressed in the 
Further Evaluation sections of the SRP-LR in final LR-ISG-2011-04. In 
addition, final LR-ISG-2011-04 recommends that license renewal 

• RIS 2011-07 (page 6) 
• 	 Safety Evaluation Revision 1 for MRP-227 (page 34) 

applicants for PWRs provide their responses to the NLAls for MRP-227-A • 	 Section 3.5.1 of the Safety Evaluation (page 25) 
in Appendix C of the LRA. In addition, see the staffs resolution of Source 
10 1-3, in which the staff discusses the staffs pOSition/guidance regarding It is unclear what actually goes into the LRA and the format. The 
inspection plans that is documented in RIS 2011-07 dated July 21,2011. above verbiage implies that the AMP and inspection plan are 
The staff expects that the details of an "inspection plan" for Category D separate documents that are submitted with the application but are 
plants (defined in RIS 2011-07) will be incorporated into the LRA submittal reviewed and approved by the NRC as unique documents. A quick 
as part of the 1 O-element AMP anQ AMR line items. Thus, consistent with search of the GALL indicates that PWR Vessel Internals is the 
RIS 2011-07, the staff does not expect Category 0 plants to provide a program that requires the AMP and an inspection plan to be 
separate document that contains an "inspection plan" in response to NLAIsubmitted for NRC review and approval. 

No.8. 


Proposed Change: Commenter provided revisions to 

Section 3.5.1 of Safety Evaluation Revision 1 for MRP-227. 


II-50 Page A-6 	 The staff agrees with the comment that it is unclear where the NLAls 
should be addressed. As a result of the staffs resolution of Source ID 1-1, 

GALL Rev 2 (page XI M16A-3) states: The responses to the LR areas resolved in the staffs SE, Revision 1, for MRP-227 and NLAls are 
NLAls on MRP-227 are provided in Appendix C of the LRA. not addressed in the Further Evaluation sections of the SRP-LR in final LR­

ISG-2011-04. In addition, final LR-ISG-2011-04 recommends that license 
LR-ISG-2011-04 (page A-6) deleted this requirement, however LR- renewal applicants for PWRs provide their responses to the NLAls for 
ISG-2011-04 (page A-14, 15) states to provide responses to the MRP-227-A in Appendix C of the LRA. As a result of these revisions, final 
NLAls in Appendix C of the LRA, and to address SRP-LR further LR-ISG-2011-04 does not incorporate SRP-LR Section 3.1.2.2.9.A.1 and 
evaluation "acce lance criteria" that are based on these NLAls. It is also does not incorporate a discussion of NLAls in GALL AMP XI.M16A. 

65 
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10 Summary of Comment Response 

unclear where the licensee action items should be addressed . 
. Wording implies that the applicant/licensee action items should be 
addressed in Appendix C and in the associated further evaluation 
section. 

Proposed Change: The Commenter provided revisions to LR-ISG­
2011-04 (page A-6). 

66 II-51 XI.M16A, PWR Vessel Internals elements 1. Scope of Program, 5. 
Monitoring and Trending, and 6. Acceptance Criteria refer to the 
latest NRC approved version ofWCAP-17096-NP and the 
associated applicant/licensee action items. It is our understanding 
that WCAP-17096-NP has been submitted for approval however it 
has not been approved at this time. A program cannot be 
developed based on an unapproved document or unknown AlLAls. 

Proposed Change: Remove any reference to WCAP-17096-NP or 
delay issuance of LR-ISG-2011-04 until WCAP-17096-NP is 
approved by the NRC. 

The staff agrees with the comment to delete any reference to 
WCAP-17096-NP since the report has been submitted for review but not 
approved by staff. Final LR-ISG-2011-04 does not reference WCAP­
17096-NP. 

67 II-52 Many of the AlLAls specified in the Acceptance Criteria section of 
LR-ISG-2011-04 request that the applicant make enhancements or 
augmented enhancements to various program elements as a result 
of the responses to the "further evaluations." It would be simpler if 
the NRC specified an acceptable method of addressing an issue in 
the XI.M16A program elements and then if the licensee/applicant 
wanted to do something different take an exception rather than 
requiring each licensee/applicant to develop a unique set of 
enhancements for their program. 

Proposed Change: Revise AlLAls to clearly state that additional 
justificationlinformation is only required to be included in the "further 
evaluation" responses if the applicant/licensee is deviating from the 
requirements of MRP-227-A. 

The staff disagrees with the comment to revise AlLAls in LR-ISG-2011-04, 
as it is a direct reference to the staffs SE, Revision 1, for MRP-227. See 
the staffs resolution to Source 10 11-49, in which the staff explains that 
revisions to the conditions and limitations, applicant/licensee plant-specific 
action items and conclusions of the staffs SE, Revision 1, for MRP-227 are 
not within the scope of LR-ISG-2011-04. No revisions were made as a 
result of this comment. 

68 II-53 A simplified method of addressing reactor internals in the GALL 
tables B.2, B.3, and B.4 would be to have line items based on 
component classification (Primary, Expansion, Existing, and No 
Aqditional Measures) as defined in MRP-227-A rather than 
individual component types (Alignment and Interfacing components: 
internals hold down spring, Alignment and interfacing components: 
upper core plate alignment pins, etc). Making this change would 
allow mUltifile line items to apply to several component types and 

The staff agrees with the comment, in part, that GALL AMR Tables IV.B2, 
IV.B3 and IV.B4 can be simplified. However, the staff does not agree with 
the commenter's proposed change. 

As explained in the staffs resolution of Source 10 1-6, the AMR line items in 
the GALL Report and MRP-227 -A do not solely serve as the basis for 

. determining components or aging effects that require management or 
establish the AMR line items to be included in an LRA. The IPA required 

t 
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Source 

10 
Summary of Comment Response 

reduce the number of Table 2 line items simplifying this section. 

Proposed Change: Revise NUREG-1801 tables B.2, B.3, and B.4 to 
have line items associated with component classification (Primary, 
Expansion, Existing Program, and No Additional Measures) and 
refer to MRP-227-A for the specific components in the four 
classification groups. 

by 10 CFR 54.21 (a) is independent of the AMR line items provided in 
MRP-227 -A and the GALL Report. It is not necessary for the staff to 
correlate the number and contents of AMR items in GALL Tables IV.B2, 
IV.B3, and IV.B4 exactly to the number and contents of inspection items in 
MRP-227-A. 

In any event, as a result of the staffs resolution of Source 10 1-1, GALL 
AMR Tables IV.B2, IV.B3 and IV.B4 were revised. See resolution of 
Source 10 1-1 for a summary of the revisions. 

69 II-54 Several of the applicanUlicensee action items (NLAI) identified in 
the Safety Evaluation for MRP-227 (pages 32 ­ 34) required plant-
specified evaluations or analyses to be submitted as part of the 
application. NLAI Number 5 requires the applicanUlicensee include 
its proposed acceptance criteria and an explanation of how the 
proposed acceptance criteria are consistent with the plants' 
licensing basis and the need to maintain the functionality of the 
component being inspected under all licensing basis conditions of 
operation during the period of extended operation as part of their 
submittal to apply the approved version of MRP-227. NLAI Number 
7 requires a plant-specific analysis to be performed on 
Westinghouse lower support column bodies made of CASS be 
included as part of their submittal to apply the approved version of 
MRP-227. 

Proposed Change: Revise NLAI Numbers 5 and 7 to allow for the 
applicantsllicensees to commit performing an analysis prior to the 
period of extended operation. This would allow applicantsllicensees 
that are submitting in the near future (2013 timeframe) to perform 
the analyses on normal schedule rather than an expedited schedule. 

The staff disagrees with the comment to revise NLAls in LR-ISG-2011-04, 
as it is a direct reference to the staffs SE on MRP-227-A. See the staffs 

. resolution to Source 10 11-49, in which the staff explains that revisions to the 
conditions and limitations, applicanUlicensee plant-specific action items and 
conclusions of the staffs SE, Revision 1, for MRP-227 are not within the 
scope of LR-ISG-2011-04. No revisions were made as a result of this 
comment. 

70 II-55 Page A-17 

In the last paragraph it states: For those component inspections 
that do not achieve the inspection coverage criteria stated in the 
NRC SE (Revision 1) on MRP-227, the applicant is requested to 
identify a deviation from the MRP-defined inspection criteria and 
describe the process and type of evaluation that will be implemented 
to evaluate the impact of the aging effects on the integrity of those 
components in the population that were inaccessible to the 
inspection technique, and to identify this process as an applicable 
enhancement of the "monitoring and trending" program element of 
its RVI PrOQram. 

The staff agrees with the comment that the referenced statement in 
SRP-LR Section 3.1.2.2.9.A.4 of draft LR-ISG-2011-04 is more 
appropriately addressed in the AMP. 

As a result of the staffs resolution of Source 10 1-1, areas resolved in the 
staffs SE, Revision 1, for MRP-227 and NLAls are not addressed in the 
Further Evaluation sections of the SRP-LR in final LR-ISG-2011-04. As a 
result of these revisions, final LR-ISG-2011-04 does not incorporate SRP­
LR Section 3.1.2.2.9.A.4. 
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The SRP is specifying actions for applicants to perform as part of an 
aging management program which is more appropriately addressed 
within program requirements. 

Proposed Change: These actions should be included as program 
elements, not in the further evaluation sections of the SRP. 

71 II-56 Page A-19 and A·20 - Section 3.1.2.2.9A9 

In the third paragraph the further evaluation states: "To satisfy the 
requirements of the ASME Code, Section III, Subsection NG-2160 
and NG-3121, the existing fatigue CUF analysis shall include the 
effects of the reactor coolant water environment." 

The December 26, 1999, Generic Safety Issue (GSI) 190 close-out 
memorandum from Ashok C. Thadani, Director of the Office of 
Regulatory Research, to William D. Travers, Executive Director for 
Operations, provides the basis for consideration of the effects of the 
reactor coolant water environment. It should be noted that GSI-190 
concerns are limited to pipe leakage, which is not applicable to RVI 
components since they do not form a portion of the reactor coolant 
pressure boundary and are therefore not subject to leakage. 

Proposed Change: Delete the referenced sentence in the third 
paragraph of Further Evaluation A.9. 

The staff does not agree with the comment, in particular the inference that. 
the effects of the reactor coolant water environment on metal fatigue are 
not applicable to RVI components since they do not form a portion of the 
reactor coolant pressure boundary. 

See the staffs resolution to Source 10 11-46, in which the staff explains that 
environmentally-assisted fatigue for PWR RVls is addressed specifically in 
NLAI No.8, Item 5 of the staffs SE, Revision 1, on MRP-227. Final LR­
ISG-2011-04 recommends that license renewal applicants for PWRs 
provide their responses to the NLAls for MRP-227-A in Appendix C of the 
LRA. As a result of these reVisions, final LR-ISG-2011-04 does not 
incorporate SRP-LR Section 3.1.2.2.9.A.9 

72 II The comments submitted by EPRI-MRP, the PWROG-MSC, and 
NEI are extensive and involve complex issues. EPRI and PWROF, 
along with NEI, respectfully request a follow-up meeting with the 
NRC staff to discuss resolution of the comments and, if appropriate, 
an additional comment period. 

The NRC staff acknowledges the complexity of the issues captured in 
MRP-227-A. However, LR-ISG-2011-04 is not intended to supplement, 
modify or further resolve the issues raised in MRP-227-A, but rather to 
reference MRP-227-A and the associated staffs SE, Revision 1, for MRP­
227, in the usable format of a generic aging management program, as 
described in the GALL Report. To the extent that comments provided 
suggestions to clarify or simplify the format of LR-ISG-2011-04 for ease of 
use, the staff was able to incorporate those changes into the final 
document. However, to the extent that comments proposed changes to the 
actual content of the staffs SE, Revision 1, for MRP-227, the staff did not 
incorporate those comments, as it is beyond the scope and intent of LR­
ISG-2011-04. The staff also does not perceive further benefits from an 
additional public meeting and comment period to resolve the latter set of· 
comments, as it is beyond the scope of LR-ISG-2011-04. 
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