
NUREG-1801
Vol. 1, Rev. 1

Generic Aging Lessons
Learned (GALL) Report

Summary

U.S. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation
Washington, DC 20555-0001



AVAILABILITY OF REFERENCE MATERIALS
IN NRC PUBLICATIONS

NRC Reference Material

As of November 1999, you may electronically access
NUREG-senes publications and other NRC records at
NRC's Public Electronic Reading Room at
htto://www.nrc.-ov/readina-rm.html.
Publicly released records include, to name a few,
NUREG-series publications; Federal Register notices;
applicant, licensee, and vendor documents and
correspondence; NRC correspondence and internal
memoranda; bulletins and information notices;
inspection and investigative reports; licensee event
reports; and Commission papers and their attachments.

NRC publications in the NUREG series. NRC
regulations, and Title 10, Energy, in the Code of
Federal Regulations may also be purchased from one
of these two sources.
1. The Superintendent of Documents

U.S. Government Printing Office
Mail Stop SSOP
Washington, DC 20402-0001
Internet bookstore.gpo.gov
Telephone: 202-512-1800
Fax 202-512-2250

2. The National Technical Information Service
Springfield, VA 22161-0002
www.nus.gov
1-800-553-8847 or, locally, 703-605-6000

A single copy of each NRC draft report for comment is
available free, to the extent of supply, upon written
request as follows:
Address: Office of the Chief Information Officer,

Reproduction and Distribution
Services Section

U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001

E-mail: DISTRIBUTION@nrc.gov
Facsimile: 301-415-2289

Some publications In the NUREG series that are
posted at NRC's Web site address
htto:/Awww.nrc.aov/readinc-rm/ddoc-collectionsinureas
are updated periodically and may differ from the last
printed version. Although references to material found
on a Web site bear the date the material was accessed,
the material available on the date cited may
subsequently be removed from the site.

Non-NRC Reference Material

Documents available from public and special technical
libraries include all open literature items, such as
books, journal articles, and transactions, Federal
Register notices, Federal and State legislation, and
congressional reports. Such documents as theses,
dissertations, foreign reports and translations, and
non-NRC conference proceedings may be purchased
from their sponsoring organization.

Copies of industry codes and standards used In a
substantive manner in the NRC regulatory process are
maintained at-

The NRC Technical Ubrary
Two White Flint North
11545 Rockville Pike
Rockville, MD 20852-2738

These standards are available In the library for
reference use by the public. Codes and standards are
usually copyrighted and may be purchased from the
originating organization or, if they are American
National Standards, from-

American National Standards Institute
11 West 427 Street
New York, NY 10036-8002
www.ansi.org
212-842-4900

Legally binding regulatory requirements are stated
only in laws; NRC regulations; licenses, Including
technical specifications; or orders, not in
NUREG-series publications. The views expressed
in contractor-prepared publications in this series are
not necessarily those of the NRC.

The NUREG series comprises (1) technical and
administrative reports and books prepared by the
staff (NUREG-XXXX) or agency contractors
(NUREG/CR-X)XX), (2) proceedings of
conferences (NUREG/CP-XXXX), (3) reports
resulting from international agreements
(NUREG/IA-XXXX), (4) brochures
(NUREGIBR-XXXX), and (5) compilations of legal
decisions and orders of the Commission and Atomic
and Safety Licensing Boards and of Directors'
decisions under Section 2.206 of NRC's regulations
(NUREG-0750).



NUREG-1801
Vol. 1, Rev. 1

Generic Aging Lessons
Learned (GALL) Report

Summary

Manuscript Completed: September 2005
Date Published: September 2005

Division of Regulatory Improvement Programs
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001



ABSTRACT

NUREG-1 801, "Generic Aging Lessons Learned (GALL) Report," is referenced as a technical
basis document in NUREG-11800, "Standard Review Plan for Review of License Renewal
Applications for Nuclear Power Plants" (SRP-LR). The GALL Report identifies aging
management programs (AMP), which were determined to be acceptable programs to manage
the aging effects of systems, structures and components (SSC) in the scope of license renewal,
as required by 10 CFR Part 54, "Requirements for Renewal of Operating Licenses for Nuclear
Power Plants."

The GALL Report is split into two volumes. Volume 1 summarizes the aging management
reviews that are discussed in Volume 2. Volume 2 lists generic aging management reviews
(AMRs) of SSC that may be in the scope of License Renewal Applications (LRAs) and identifies
GALL AMPs that are acceptable to manage the listed aging effects. Revision 1 of the GALL
Report incorporates changes based on experience gained from numerous NRC staff reviews of
LRAs and other insights identified by stakeholders.

If an LRA references the GALL Report as the approach used to manage aging effect(s), the
NRC staff will use the GALL Report as a basis for the LRA assessment consistent with
guidance specified in the SRP-LR.
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INTRODUCTION

NUREG-1 801, "Generic Aging Lessons Learned (GALL) Report," is referenced as a technical
basis document in NUREG-1 800, "Standard Review Plan for Review of License Renewal
Applications for Nuclear Power Plants" (SRP-LR). The GALL Report identifies aging
management programs (AMP) that were determined to be acceptable to manage aging effects
of systems, structures and components (SSC) in the scope of license renewal, as required by
1 0 CFR Part 54, "Requirements for Renewal of Operating Licenses for Nuclear Power Plants."

The GALL Report is comprised of two volumes. Volume 1 summarizes the aging management
reviews that are discussed in Volume 2. Volume 2 lists generic aging management reviews
(AMRs) of SSCs that may be in the scope of license renewal applications (LRAs) and identifies
GALL AMPs that are acceptable to manage the aging effects.

If an LRA references the GALL Report as the approach used to manage aging effect(s), the
NRC staff will use the GALL Report as a basis for the LRA assessment consistent with
guidance specified in the SRP-LR.

BACKGROUND

Revision 0 of the GALL Report

By letter dated March 3, 1999, the Nuclear Energy Institute (NEI) documented the industry's
views on how existing plant programs and activities should be credited for license renewal. The
issue can be summarized as follows: To what extent should the staff review existing programs
relied on for license renewal in determining whether an applicant has demonstrated reasonable
assurance that such programs will be effective in managing the effects of aging on the
functionality of structures and components during the period of extended operation? In a staff
paper, SECY-99-148, "Credit for Existing Programs for License Renewal," dated June 3, 1999,
the staff described options for crediting existing programs and recommended one option that the
staff believed would improve the efficiency of the license renewal process.

By staff requirements memorandum (SRM), dated August 27, 1999, the Commission approved
the staff's recommendation and directed the staff to focus the staff review guidance in the
Standard Review Plan for License Renewal (SRP-LR) on areas where existing programs should
be augmented for license renewal. The staff would develop a "Generic Aging Lessons Learned
(GALL)" report to document the staff's evaluation of generic existing programs. The GALL
Report would document the staff's basis for determining which existing programs are adequate
without modification and which existing programs should be augmented for license renewal. The
GALL Report would be referenced in the SRP-LR as a basis for determining the adequacy of
existing programs.

This report builds on a previous report, NUREG/CR-6490, "Nuclear Power Plant Generic Aging
Lessons Learned (GALL)," which is a systematic compilation of plant aging information. This
report extends the information in NUREG/CR-6490 to provide an evaluation of the adequacy of
aging management programs for license renewal. The NUREGICR-6490 report was based on
information in over 500 documents: Nuclear Plant Aging Research (NPAR) program reports
sponsored by the Office of Nuclear Regulatory Research, Nuclear Management and Resources
Council (NUMARC, now NEI) industry reports addressing license renewal for major structures
and components, licensee event reports (LERs), information notices, generic letters, and
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bulletins. The staff has also considered information contained in the reports provided by the
Union of Concerned Scientists (UCS) in a letter dated May 5, 2000.

Following the general format of NUREG-0800 for major plant sections except for refueling
water, chilled water, residual heat removal, condenser circulating water, and condensate
storage system in pressurized water reactor (PWR) and boiling water reactor (BWR) power
plants, the staff has reviewed the aging effects on components and structures, identified the
relevant existing programs, and evaluated program attributes to manage aging effects for
license renewal. This report was prepared with the technical assistance of Argonne National
Laboratory and Brookhaven National Laboratory. As directed in the SRM, this report has the
benefit of the experience of the staff members who conducted the review of the initial license
renewal applications. Also, as directed in the SRM, the staff has sought stakeholders'
participation in the development of this report. The staff held many public meetings and
workshops to solicit input from the public. The staff also requested comments from the public on
the draft improved license renewal guidance documents, including the GALL Report, in the
Federal Register Notice, Vol. 65, No. 170, August 31, 2000. The staff's analysis of stakeholder
comments is documented in NUREG-1 739. These documents can be found on-line at:
httpJh/www.nrc.gov/reading-rm/doc-collections/.

Revision 1 of the GALL Report

The GALL Report has been referenced in numerous license renewal applications (LRA) as a
basis for aging management reviews to satisfy the regulatory criteria contained in 10 CFR Part
54, Requirements for Renewal of Operating Licenses for Nuclear Power Plants," Section 54.21,
"Contents of application - technical information." Based on lessons learned from these reviews,
and other public input, including industry comments, the NRC staff proposed changes to the
GALL Report to make the GALL Report more efficient. A preliminary version of Revision 1 of the
GALL Report was posted on the NRC public web page on September 30, 2004. The draft
revisions of GALL Vol. 1 and Vol. 2 were further refined and issued for public comment on
January 31, 2005. In addition, the staff also held public meetings with stakeholders to facilitate
dialog and to discuss comments. The staff subsequently took into consideration comments
received (see NUREG-1 832) and incorporated its dispositions into the September 2005 version
of the GALL Report.

OVERVIEW OF THE GALL REPORT EVALUATION PROCESS

The results of the GALL effort are presented in a table format in the GALL Report, Volume 2.
The table column headings are: Item, Structure and/or Component; Material, Environment;
Aging Effect/Mechanism; Aging Management Program (AMP); and Further Evaluation. The
staff's evaluation of the adequacy of each generic aging management program in managing
certain aging effects for particular structures and components is based on its review of the
following 10 program elements in each aging management program:

AMP Element Description
1. Scope of the program The scope of the program should include the specific structures

and components subject to an aging management review.
2. Preventive actions Preventive actions should mitigate or prevent the applicable

aging effects.
3. Parameters monitored or Parameters monitored or inspected should be linked to the

inspected effects of aging on the intended functions of the particular
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AMP Element

4. Detection of aging effects

5. Monitoring and trending

6. Acceptance criteria

7. Corrective actions

8. Confirmation process

9. Administrative controls

10. Operating experience

Description
structure and component.
Detection of aging effects should occur before there is a loss of
any structure and component intended function. This includes
aspects such as method or technique (i.e., visual, volumetric,
surface inspection), frequency, sample size, data collection and
timing of new/one-time inspections to ensure timely detection of
aging effects.
Monitoring and trending should provide for prediction of the
extent of the effects of aging and timely corrective or mitigative
actions.
Acceptance criteria, against which the need for corrective action
will be evaluated, should ensure that the particular structure and
component intended functions are maintained under all current
licensing basis (CLB) design conditions during the period of
extended operation.
Corrective actions, including root cause determination and
prevention of recurrence, should be timely.
The confirmation process should ensure that preventive actions
are adequate and appropriate corrective actions have been
completed and are effective.
Administrative controls should provide a formal review and
approval process.
Operating experience involving the aging management program,
including past corrective actions resulting in program
enhancements or additional programs, should provide objective
evidence to support a determination that the effects of aging will
be adequately managed so that the structure and component
intended functions will be maintained during the period of
extended operation.

If, on the basis of its evaluation, the staff determined that a program is adequate to manage
certain aging effects for a particular structure or component without change, the "Further
Evaluation" entry would indicate that no further evaluation is recommended for license renewal.

Chapter Xl of the GALL Report, Volume 2, contains the staff's evaluation of generic aging
management programs that are relied on in the GALL Report, such as the ASME Section Xl
inservice inspection, water chemistry, or structures monitoring program.

APPUCATION OF THE GALL REPORT

The GALL Report is a technical basis document to the SRP-LR, which provides the staff with
guidance in reviewing a license renewal application. The GALL Report should be treated in the
same manner as an approved topical report that is generically applicable. An applicant may
reference the GALL Report in a license renewal application to demonstrate that the programs at
the applicant's facility correspond to those reviewed and approved in the GALL Report.

If an applicant takes credit for a program in GALL, it is incumbent on the applicant to ensure that
the plant program contains all the elements of the referenced GALL program. In addition, the
conditions at the plant must be bounded by the conditions for which the GALL program was
evaluated. The above verifications must be documented on-site in an auditable form. The
applicant must include a certification in the license renewal application that the verifications
have been completed.
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The GALL Report contains one acceptable way to manage aging effects for license renewal. An
applicant may propose alternatives for staff review in its plant-specific license renewal
application. Use of the GALL Report is not required, but its use should facilitate both preparation
of a license renewal application by an applicant and timely, uniform review by the NRC staff.

In addition, the GALL Report does not address scoping of structures and components for
license renewal. Scoping is plant specific, and the results depend on the plant design and
current licensing basis. The inclusion of a certain structure or component in the GALL Report
does not mean that this particular structure or component is within the scope of license renewal
for all plants. Conversely, the omission of a certain structure or component in the GALL Report
does not mean that this particular structure or component is not within the scope of license
renewal for any plants.

The GALL Report contains an evaluation of a large number of structures and components that
may be in the scope of a typical LRA. The evaluation results documented in the GALL Report
indicate that many existing, typical generic aging management programs are adequate to
manage aging effects for particular structures or components for license renewal without
change. The GALL Report also contains recommendations on specific areas for which generic
existing programs should be augmented (require further evaluation) for license renewal and
documents the technical basis for each such determination. In addition, the GALL Report
identifies certain SSCs that may or may not be subject to particular aging effects, and for which
industry groups are developing generic aging management programs or investigating whether
aging management is warranted. To the extent the ultimate generic resolution of such an issue
will need NRC review and approval for plant-specific implementation, as indicated in a plant-
specific FSAR supplement, and reflected in the SER associated with a particular LR application,
an amendment pursuant to 10 CFR 50.90 will be necessary.

In the GALL Report, Volume 1, Tables 1 through 6 are summaries of the aging management
review. These tables contain the same information as Tables 3.1-1 to 3.6-1, respectively, in the
SRP-LR. These tables also include additional seventh and eighth columns that identify the
related generic item and unique item associated with each structure and/or component (i.e.,
each row in the AMR tables contained in Volume 2 of the GALL Report). A locator for the plant
systems evaluated in Volume 2 is also provided in the Appendix of Volume 1.

The Appendix of Volume 2 of the GALL Report addresses quality assurance (QA) for aging
management programs. Those aspects of the aging management review process that affect the
quality of safety-related structures, systems, and components are subject to the QA
requirements of Appendix B to 10 CFR Part 50. For nonsafety-related structures and
components subject to an aging management review, the existing 10 CFR Part 50, Appendix B,
OA program may be used by an applicant to address the elements of the corrective actions,
confirmation process, and administrative controls for an aging management program for license
renewal.

The GALL Report provides a technical basis for crediting existing plant programs and
recommending areas for program augmentation and further evaluation. The incorporation of the
GALL Report information into the SRP-LR, as directed by the Commission, should improve the
efficiency of the license renewal process and better focus staff resources.
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Table Column Headings

The following describes the information presented in each column of Tables 1 through 6
contained in Volume 1 of this report. These tables present the relationship between the SRP-LR
lines, the unique AMR line-item identifier (unique item) and the chapter-specific generic item
that can be referenced repeatedly within a given chapter of GALL Vol. 2.

Column
Heading Description
ID A unique row identifier. This identifier is useful in matching the row with the

row in the corresponding 3.X-1 Table in the SRP-LR (where the "X7 represents
the chapter number within the SRP-LR). Thus, the Table 1 row labeled ID 1 in
GALL Vol. 1 represents the same information contained in the row labeled ID
1 in Table 3.1-1 of the SRP-LR.

Type Identifies the plant design that the item applies to (i.e., BWR or PWR or both).
Component Identifies the structure or components to which the row applies
Aging Effect/ Identifies the applicable aging effect and mechanism(s). See Chapter IX of
Mechanism Volume 2 for more information.
Aging Identifies the time limited aging analysis or aging management program found
Management acceptable for properly managing the affects of aging. See Chapter X and Xl
Programs of Volume 2.
Further Identifies whether further evaluation is required, and references the section of
Evaluation the SRP-LR that provides further information on this evaluation.
Recommended
Related Identifies the item number in Volume 2, Chapters II through VIII presenting the
Generic Item detailed information summarized by this row. This chapter-specific generic

identifier is used in the AMR subsystem rows and can appear multiple times
within a chapter.

Unique Item The unique item is an AMR line-item identifier which is coded to indicate the
chapter, AMR subsystem and unique row number within GALL Volume 2 (i.e.,
VIII.B1-1 is the first row in the steam and power conversion system, main
steam system table, row 1).
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CD Table 1. Summary of Aging Management Programs for the Reactor Coolant System

Evaluated in Chapter IV of the GALL Report

AgingAgingManagment Further Related Uiu
ID Type Component EfecMechanism Programs Evaluation Generic Unique

Etec~Mchnim rorasRecommended Item Ie
I BWR Steel pressure vessel support skirt Cumulative fatigue TLAA, evaluated in Yes, TLAA R-70 IV.A1-6

and attachment welds damage accordance with 10 CFR IV.A2-20
54.21(c)

2 BWR Steel; stainless steel; steel with Cumulative fatigue TLAA, evaluated in Yes, TLAA R-04 IV.A1 -7
nickel-alloy or stainless steel damage accordance with 10 CFR
cladding; nickel-alloy reactor vessel 54.21 (c) and
components: flanges; nozzles; environmental effects are
penetrations; safe ends; thermal to be addressed for Class
sleeves; vessel shells, heads and 1 components
welds

3 BWR Steel; stainless steel; steel with Cumulative fatigue TLAA, evaluated in Yes, TLAA R-220 IV.C1-15
nickel-alloy or stainless steel damage accordance with 10 CFR
cladding; nickel-alloy reactor coolant 54.21 (c) and
pressure boundary piping, piping environmental effects are
components, and piping elements to be addressed for Class
exposed to reactor coolant 1 components

4 BWR Steel pump and valve closure bolting Cumulative fatigue TLAA, evaluated in Yes, TLAA R-28 IV.C1 -11
damage accordance with 10 CFR

54.21 (c) check Code
limits for allowable cycles
(less than 7000 cycles) of
thermal stress range _ _

5 BWR/ Stainless steel and nickel alloy Cumulative fatigue TLAA, evaluated in Yes, TLAA R-53 IV.B13-14
PWR reactor vessel intemals components damage accordance with 10 CFR IV.B2-31

54.21 (c) IV.1B3-24
IV.B4-37
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Table 1. Summary of Aging Management Programs for the Reactor Coolant System
Evaluated In Chapter IV of the GALL Report

Agig AingMangemnt Further Related Uiu
ID Type Component EffecMechanism Aging Management Evaluation Generic Item

EffctMehaism PrgrmsRecommended Item Ie

6 PWR Nickel Alloy tubes and sleeves in a Cumulative fatigue TLAA, evaluated in Yes, TLAA R-46 IV.D1-21
reactor coolant and secondary damage accordance with 10 CFR IV.D2-15
feedwater/steam environment 54.21 (c)

7 PWR Steel and stainless steel reactor Cumulative fatigue TLAA, evaluated in Yes, TLAA R-1 3 IV.C2-23
coolant pressure boundary closure damage accordance with 10 CFR R-18 IV.C2-10
bolting, head closure studs, support 54.21 (c) R-33 IV.D1 -11
skirts and attachment welds, IV.D2-10
pressurizer relief tank components, R-73 IV.A2-4
steam generator components, piping
and components external surfaces
and bolting

8 PWR Steel; stainless steel; and nickel- Cumulative fatigue TLAA, evaluated in Yes, TLAA R-223 IV.C2-25
alloy reactor coolant pressure damage accordance with 10 CFR
boundary piping, piping components, 54.21 (c) and
piping elements; flanges; nozzles environmental effects are
and safe ends; pressurizer vessel to be addressed for Class
shell heads and welds; heater 1 components
sheaths and sleeves; penetrations;
and thermal sleeves

9 PWR Steel; stainless steel; steel with Cumulative fatigue TLAA, evaluated in Yes, TLAA R-219 IV.A2-21
nickel-alloy or stainless steel damage accordance with 10 CFR
cladding; nickel-alloy reactor vessel 54.21 (c) and
components: flanges; nozzles; environmental effects are
penetrations; pressure housings; to be addressed for Class
safe ends; thermal sleeves; vessel 1 components
shells, heads and welds

10 PWR Steel; stainless steel; steel with Cumulative fatigue TLAA, evaluated in Yes, TLAA R-221 IV.D1-8(D
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Table 1. Summary of Aging Management Programs for the Reactor Coolant System
Evaluated In Chapter IV of the GALL Report

ID Type Component Aging Aging Management Feamuti Related Unique
Efecl~chnlm rorasRecommended Item he

nickel-alloy or stainless steel damage accordance with 10 CFR R-222 IV.D2-3
cladding; nickel-alloy steam 54.21 (c) and
generator components (flanges; environmental effects are
penetrations; nozzles; safe ends, to be addressed for Class
lower heads and welds) 1 components

11 BWR Steel top head enclosure (without Loss of material due Water Chemistry and Yes, detection of R-59 IV.A1-11
cladding) top head nozzles (vent, top to general, pitting and One-Time Inspection aging effects is
head spray or RCIC, and spare) crevice corrosion to be evaluated
exposed to reactor coolant

12 PWR Steel steam generator shell Loss of material due Water Chemistry and Yes, detection of R-224 IV.D2-8
assembly exposed to secondary to general, pitting and One-Time Inspection aging effects is
feedwater and steam crevice corrosion to be evaluated

13 BWR Steel and stainless steel isolation Loss of material due Water Chemistry and Yes, detection of R-16 IV.C1-6
condenser components exposed to to general (steel only), One-Time Inspection aging effects is
reactor coolant pitting and crevice to be evaluated

corrosion
14 BWR Stainless steel, nickel-alloy, and Loss of material due Water Chemistry and Yes, detection of RP-25 IV.A1 -8

steel with nickel-alloy or stainless to pitting and crevice One-Time Inspection aging effects is
steel cladding reactor vessel corrosion to be evaluated
flanges, nozzles, penetrations, safe
ends, vessel shells, heads and
welds

15 BWR Stainless steel; steel with nickel- Loss of material due Water Chemistry and Yes, detection of RP-27 IV.C1-14
alloy or stainless steel cladding; and to pitting and crevice One-Time Inspection aging effects is
nickel-alloy reactor coolant pressure corrosion to be evaluated
boundary components exposed to
reactor coolant
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Table 1. Summary of Aging Management Programs for the Reactor Coolant System
Evaluated In Chapter IV of the GALL Report

Agig AingMangemnt Further Related Uiu
ID Type Component EffecA Mechanism Programs Evaluation Generic Unique

Efec/Mchnim rorasRecommended Item Ie
16 PWR Steel steam generator upper and Loss of material due Inservice Inspection Yes, detection of R-34 IV.D1-12

lower shell and transition cone to general, pitting and (IWB, IWC, and IWD), aging effects is
exposed to secondary feedwater crevice corrosion and Water Chemistry to be evaluated
and steam and, for Westinghouse

Model 44 and 51 S/G, if
general and pitting
corrosion of the shell is
known to exist, additional
inspection procedures are
to be developed.

17 BWR/ Steel (with or without stainless steel Loss of fracture TLAA, evaluated in Yes, TLAA R-62 IV.A1 -13
PWR cladding) reactor vessel beltline toughness due to accordance with R-67 IV.A1 -4

shell, nozzles, and welds neutron irradiation Appendix G of 10 CFR 50 R-81 IV.A2-16
embrittlement and RG 1.99. The R-84 IV.A2-23

applicant may choose to
demonstrate that the
materials of the nozzles
are not controlling for the
TLAA evaluations.

18 BWR/ Steel (with or without stainless steel Loss of fracture Reactor Vessel Yes, plant R-63 IV.A1 -14
PWR cladding) reactor vessel beltline toughness due to Surveillance specific R-82 IV.A2-17

shell, nozzles, and welds; safety neutron irradiation R-86 IV.A2-24
injection nozzles embrittlement

19 BWR Stainless steel and nickel alloy top Cracking due to A plant-specific aging Yes, plant R-61 IV.A1 -10
head enclosure vessel flange leak stress corrosion management program is specific
detection line cracking and to be evaluated because

intergranular stress existing programs may
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Table 1. Summary of Aging Management Programs for the Reactor Coolant System
Evaluated In Chapter IV of the GALL Report

Further Related
ID Type Component Aging Aging Management Evaluation Generic Unique

EffectIlMechanism Programs Recommended Item Item

corrosion cracking not be capable of
mitigating or detecting
crack initiation and
growth due to SCC in the
vessel flange leak

__ detection line.
20 BWR Stainless steel isolation condenser Cracking due to Inservice Inspection Yes, detection of R-15 IV.C1-4

components exposed to reactor stress corrosion (IWB, IWC, and IWD), aging effects is
coolant cracking and Water Chemistry, and to be evaluated

intergranular stress plant-specific verification
corrosion cracking program

21 PWR Reactor vessel shell fabricated of Crack growth due to TLAA Yes, TLAA R-85 IV.A2-22
SA508-CI 2 forgings clad with cyclic loading
stainless steel using a high-heat-
Input welding process

22 PWR Stainless steel and nickel alloy Loss of fracture FSAR supplement No, but licensee R-122 IV.B2-9
reactor vessel internals components toughness due to commitment to (1) commitment to R-127 IV.B2-3
exposed to reactor coolant and neutron irradiation participate in industry RVI be confirmed R-128 IV.B2-6
neutron flux embrittlement, void aging programs (2) IV.B4-1

swelling implement applicable R-132 IV.B2-18
results (3) submit for R-135 IV.B2-17
NRC approval > 24 R-141 IV.B2-22
months before the R-157 IV.B3-16
extended period an RVI R-161 IV.B3-12
inspection plan based on R-164 IV.B3-10
industry recommendation. R-169 IV.B3-20

R-178 IV.B4-46
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Table 1. Summary of Aging Management Programs for the Reactor Coolant System
Evaluated In Chapter IV of the GALL Report

Agig AingMangemnt Further Related Uiu
ID Type Component EffecMechanism Programs Evaluation Generic Unique

Efec/Mchnim rorasRecommended Item Ie
R-188 IV.B4-16
R-196 IV.B4-12
R-205 IV.B4-31
R-212 IV.B4-24
R-216 IV.B4-41

23 PWR Stainless steel reactor vessel Cracking due to A plant-specific aging Yes, plant R-74 IV.A2-5
closure head flange leak detection stress corrosion management program is specific RP-1 3 IV.A2-1
line and bottom-mounted instrument cracking to be evaluated.
guide tubes

24 PWR Class 1 cast austenitic stainless Cracking due to Water Chemistry and, for Yes, plant R-05 IV.C2-3
steel piping, piping components, and stress corrosion CASS components that specific
piping elements exposed to reactor cracking do not meet the NUREG-
coolant 0313 guidelines, a plant

specific aging
__ management program

25 BWR Stainless steel jet pump sensing line Cracking due to cyclic A plant-specific aging Yes, plant R-102 IV.B1-12
loading management program is specific

to be evaluated.
26 BWR Steel and stainless steel isolation Cracking due to cyclic Inservice Inspection Yes, detection of R-225 IV.C1 -5

condenser components exposed to loading (IWB, IWC, and IWD) and aging effects is
reactor coolant plant-specific verification to be evaluated

program

27 PWR Stainless steel and nickel alloy Loss of preload due to FSAR supplement No, but licensee R-108 IV.B2-33
reactor vessel internals screws, stress relaxation commitment to (1) commitment to R-1 14 IV.B2-38
bolts, tie rods, and hold-down participate In industry RVI be confirmed R-129 IV.B2-5
springs aging programs (2) R-136 IV.B2-25

implement applicable R-137 IV.B2-14
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Table 1. Summary of Aging Management Programs for the Reactor Coolant System
Evaluated In Chapter IV of the GALL Report

Further Related
ID Type Component Aging Aging Management Evaluation Generic ite

IDTp omoetEffect/MechanIsm Programs Recommended Item Ie

results (3) submit for R-1 54 IV.B3-6
NRC approval > 24 R-1 65 IV.B3-7
months before the R-184 IV.B4-6
extended period an RVI R-1 92 IV.B4-19
inspection plan based on R-197 IV.B4-14
industry recommendation. R-201 IV.B4-9

R-207 IV.B4-33
R-213 IV.B4-26

28 PWR Steel steam generator feedwater Loss of material due A plant-specific aging Yes, plant R-39 IV.D1 -13
Impingement plate and support to erosion management program is specific
exposed to secondary feedwater to be evaluated.

29 BWR Stainless steel steam dryers Cracking due to flow- A plant-specific aging Yes, plant RP-18 IV.B13-16
exposed to reactor coolant induced vibration management program is specific

to be evaluated.

30 PWR Stainless steel reactor vessel Cracking due to Water Chemistry and No, but licensee R-106 IV.B2-42
internals components (e.g., Upper stress corrosion FSAR supplement commitment R-109 IV.B2-36
internals assembly, RCCA guide cracking, irradiation- commitment to (1) needs to be R-1 16 IV.B2-30
tube assemblies, Baffle/former assisted stress participate in industry RVI confirmed R-120 IV.B2-8
assembly, Lower internal assembly, corrosion cracking aging programs (2) R-1 23 IV.B2-2
shroud assemblies, Plenum cover implement applicable R-125 IV.B2-10
and plenum cylinder, Upper grid results (3) submit for IV.B4-7
assembly, Control rod guide tube NRC approval > 24 R-138 IV.B2-24
(CRGT) assembly, Core support months before the R-143 IV.B2-12
shield assembly, Core barrel extended period an RVI R-146 IV.B3-28
assembly, Lower grid assembly, inspection plan based on R-1 49 IV.B3-2
Flow distributor assembly, Thermal industry recommendation. R-1 55 IV.B3-15

_ shield, Instrumentation support R-159 IV.B3-11
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Table 1. Summary of Aging Management Programs for the Reactor Coolant System
Evaluated In Chapter IV of the GALL Report

Agig AingMangemnt Further Related Uiu
ID Type Component EecMechanism Aging Management Evaluation Generic Item

Eff ct~ e ha lsm Pr gr msRecom m ended Item Ie

structures) R-166 IV.B3-21
R-172 IV.B4-34
R-1 73 IV.B4-36
R-175 IV.B4-44
R-176 IV.B4-43
R-180 IV.B4-2
R-181 IV.B4-5
R-185 IV.B4-18
R-193 IV.B4-10
R-202 IV.B4-29
R-209 IV.B4-22
R-214 IV.B4-40

31 PWR Nickel alloy and steel with nickel- Cracking due to Inservice Inspection No, but licensee R-01 IV.D1-4
alloy cladding piping, piping primary water stress (IWB, IWC, and IWD) and commitment IV.D2-2
component, piping elements, corrosion cracking Water Chemistry and needs to be R-06 IV.C2-21
penetrations, nozzles, safe ends, FSAR supp commitment confirmed R-88 IV.A2-12
and welds (other than reactor vessel to implement applicable R-89 IV.A2-19
head); pressurizer heater sheaths, plant commitments to (1) RP-22 IV.C2-24
sleeves, diaphragm plate, manways NRC Orders, Bulletins, RP-31 IV.C2-13
and flanges; core support pads/core and Generic Letters
guide lugs associated with nickel

alloys and (2) staff-
accepted industry

_ _ guidelines.

32 PWR Steel steam generator feedwater Wall thinning due to A plant-specific aging Yes, plant R-51 IV.D1-26
inlet ring and supports flow-accelerated management program is specific

corrosion to be evaluated.
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Table 1. Summary of Aging Management Programs for the Reactor Coolant System
Evaluated In Chapter IV of the GALL Report

AgingAgingManagment Further Related Uiu
ID Type Component EeciMechanism Aging Management Evaluation Generic Unique

Efec/M ch ni m ro ra sRecommended Item Ie
33 PWR Stainless steel and nickel alloy Changes in FSAR supplement No, but licensee R-107 IV.B2-41

reactor vessel Internals components dimensions due to commitment to (1) commitment to R-110 IV.B2-35
void swelling participate in industry RVI be confirmed R-1 13 IV.B2-39

aging programs (2) R-1 17 IV.1B2-29
implement applicable R-119 IV.1B2-27
results (3) submit for R-121 IV.12-7
NRC approval > 24 R-124 IV.B2-1
months before the R-126 IV.B2-4
extended period an RVI R-131 IV.B2-19
inspection plan based on R-134 IV.B2-15
industry recommendation. . R-139 IV.B2-23

R-144 IV.B2-11
R-147 IV.B3-27
R-151 IV.B3-4
R-158 IV.B3-14
R-160 IV.B3-13
R-163 IV.B3-8
R-168 IV.B3-19
R-174 IV.B4-35
R-177 IV.B4-45
R-182 IV.1B4-3
R-187 IV.B4-17
R-195 IV.B4-11
R-199 IV.B4-8
R-204 IV.B4-30
R-211 IV.1B4-23
R-215 IV.B4-39

34 PWR Stainless steel and nickel alloy Cracking due to Inservice Inspection No, but licensee R-76 IV.A2-11
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Table 1. Summary of Aging Management Programs for the Reactor Coolant System
Evaluated in Chapter IV of the GALL Report

AgingAgingManagment Further Related Uiu
ID Type Component EffecMechanism Aging Management Evaluation Generic Unique

EffctMehaism PrgrmsRecommended Item Ie

reactor control rod drive head stress corrosion (IWB, IWC, and IWD) and commitment
penetration pressure housings cracking and primary Water Chemistry and for needs to be

water stress corrosion nickel alloy, FSAR confirmed
cracking supplement commitment

to implement applicable
plant commitments to (1)
NRC Orders, Bulletins
and Generic Letters
associated with nickel
alloys and (2) staff-
accepted industry
guidelines.

35 PWR Steel with stainless steel or nickel Cracking due to Inservice Inspection No, but licensee R-35 IV.D2-4
alloy cladding primary side stress corrosion (IWB, IWC, and IWD) and commitment
components; steam generator upper cracking and primary Water Chemistry and for needs to be
and lower heads, tubesheets and water stress corrosion nickel alloy, FSAR confirmed
tube-to-tube sheet welds cracking supplement commitment

to implement applicable
plant commitments to (1)
NRC Orders, Bulletins
and Generic Letters
associated with nickel
alloys and (2) staff-
accepted industry
guidelines.

36 PWR Nickel alloy, stainless steel Cracking due to Water Chemistry and No, unless R-24 IV.C2-17
pressurizer spray head stress corrosion One-Time Inspection and, licensee

_ cracking and primary for nickel alloy welded commitmentCD'a
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Table 1. Summary of Aging Management Programs for the Reactor Coolant System
Evaluated In Chapter IV of the GALL Report

Aging Aging Management Further Related UniqueID Type Component EfectMechanIsm Agrame Evaluation Generic IteEffct~ehalsm PrgrmsRecommended Item Ie

water stress corrosion spray heads, provide needs to be
cracking commitment In FSAR confirmed

supplement to submit
AMP delineating
commitments to Orders,
Bulletins, or Generic
Letters that inspect
stipulated components for
cracking of wetted
surfaces.

37 PWR Stainless steel and nickel alloy Cracking due to Water Chemistry and No, but licensee R-1 12 IV.B2-40
reactor vessel internals components stress corrosion FSAR supplement commitment R-118 IV.B2-28
(e.g., Upper internals assembly, cracking, primary commitment to (1) needs to be R-130 IV.B2-20
RCCA guide tube assemblies, Lower water stress corrosion participate in industry RVI confirmed R-1 33 IV.1B2-16
internal assembly, CEA shroud cracking, Irradiation- aging programs (2) R-1 50 IV.B3-5
assemblies, Core shroud assembly, assisted stress implement applicable R-i 62 IV.B3-9
Core support shield assembly, Core corrosion cracking results (3) submit for R-1 67 IV.1B3-23
barrel assembly, Lower grid NRC approval > 24 R-1 86 IV.B4-20
assembly, Flow distributor months before the R-194 IV.B4-13
assembly) extended period an RVI R-203 IV.B4-32

inspection plan based on R-210 IV.B4-25
industry recommendation.

38 BWR Steel (with or without stainless steel Cracking due to cyclic BWR CR Drive Return No R-66 IV.A1-2
cladding) control rod drive return line loading Line Nozzle
nozzles exposed to reactor coolant

39 BWR Steel (with or without stainless steel Cracking due to cyclic BWR Feedwater Nozzle No R-65 IV.A1 -3
cladding) feedwater nozzles loading
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Table 1. Summary of Aging Management Programs for the Reactor Coolant System
Evaluated In Chapter IV of the GALL Report

AgingAgingManagment Further Related Uiu
ID Type Component Aging EAginig MPanagement Evaluation Generic UIqtem

Efeciecais PorasRecommended Item Ie

exposed to reactor coolant | | _

40 BWR Stainless steel and nickel alloy Cracking due to BWR Penetrations and No R-69 IV.A1 -5
penetrations for control rod drive stress corrosion Water Chemistry
stub tubes instrumentation, jet pump cracking,
instrument, standby liquid control, Intergranular stress
flux monitor, and drain line exposed corrosion cracking,
to reactor coolant cyclic loading

41 BWR Stainless steel and nickel alloy Cracking due to BWR Stress Corrosion No R-20 IV.C1 -9
piping, piping components, and stress corrosion Cracking and Water R-21 IV.C1 -8
piping elements greater than or cracking and Chemistry R-68 IV.A1-1
equal to 4 NPS; nozzle safe ends intergranular stress
and associated welds corrosion cracking .

42 BWR Stainless steel and nickel alloy Cracking due to BWR Vessel ID No R-64 IV.A1-12
vessel shell attachment welds stress corrosion Attachment Welds and
exposed to reactor coolant cracking and Water Chemistry

intergranular stress
corrosion cracking

43 BWR Stainless steel fuel supports and Cracking due to BWR Vessel Internals No R-1 04 IV.B1 -8
control rod drive assemblies control stress corrosion and Water Chemistry
rod drive housing exposed to reactor cracking and
coolant intergranular stress

corrosion cracking

44 BWR Stainless steel and nickel alloy core Cracking due to BWR Vessel Internals No R-92 IV.B1 -1
shroud, core plate, core plate bolts, stress corrosion and Water Chemistry R-93 IV.B1 -6
support structure, top guide, core cracking, intergranular R-96 IV.B1 -2
spray lines, spargers, jet pump stress corrosion R-97 IV.B1 -3
assemblies, control rod drive cracking, Irradiation- R-98 IV.B11-17
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Table 1. Summary of Aging Management Programs for the Reactor Coolant System
Evaluated In Chapter IV of the GALL Report

Agig AingMangemnt Further Related Uiu
ID Type Component Effeci echan Aging Management valuation Generic Ique

Effct~ehalsm PrgrmsRecommended Item Ie
housing, nuclear instrumentation assisted stress R-99 IV.B1 -7
guide tubes corrosion cracking R-100 IV.B13-13

R-105 IV.B1 -10
45 BWR Steel piping, piping components, Wall thinning due to Flow-Accelerated No R-23 IV.C1-7

and piping elements exposed to flow-accelerated Corrosion
reactor coolant corrosion

46 BWR Nickel alloy core shroud and core Cracking due to Inservice Inspection No R-95 IV.B1-4
plate access hole cover (mechanical stress corrosion (IWB, IWC, and IWD),
covers) cracking, intergranular and Water Chemistry

stress corrosion
cracking, irradiation-
assisted stress
corrosion cracking .

47 BWR Stainless steel and nickel-alloy Loss of material due Inservice Inspection No RP-26 IV.B1 -15
reactor vessel internals exposed to to pitting and crevice (IWB, IWC, and IWD),
reactor coolant corrosion and Water Chemistry

48 BWR Steel and stainless steel Class 1 Cracking due to Inservice Inspection No R-03 IV.C1-1
piping, fittings and branch stress corrosion (IWB, IWC, and IWD),
connections < NPS 4 exposed to cracking, intergranular Water chemistry, and
reactor coolant stress corrosion One-Time Inspection of

cracking (for stainless ASME Code Class 1
steel only), and Small-bore Piping
thermal and
mechanical loading

49 BWR Nickel alloy core shroud and core Cracking due to Inservice Inspection No R-94 IV.B13-5
plate access hole cover (welded stress corrosion (IWB, IWC, and IWD),
covers) cracking, intergranular Water Chemistry, and, for
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Table 1. Summary of Aging Management Programs for the Reactor Coolant System
Evaluated in Chapter IV of the GALL Report

AgingAgingManagment Further Related Uiu
ID Type Component EffecA Mechanism Programs Evaluation Generic Uiem

Efec/M ch ni m ro ra sRecommended Item Ie

stress corrosion BWRs with a crevice in
cracking, irradiation- the access hole covers,
assisted stress augmented inspection
corrosion cracking using UT or other

demonstrated acceptable
inspection of the access
hole cover welds

50 BWR High-strength low alloy steel top Cracking due to Reactor Head Closure No R-60 IV.A1-9
head closure studs and nuts stress corrosion Studs
exposed to air with reactor coolant cracking and
leakage intergranular stress

corrosion cracking
51 BWR Cast austenitic stainless steel jet Loss of fracture Thermal Aging and No R-1 01 IV.B1 -11

pump assembly castings; orificed toughness due to Neutron Irradiation R-103 IV.B1-9
fuel support thermal aging and Embrittlement of CASS

neutron irradiation
embrittlement

52 BWR/ Steel and stainless steel reactor Cracking due to Bolting Integrity No R-10 IV.D1-2
PWR coolant pressure boundary (RCPB) stress corrosion R-1 1 IV.C2-7

pump and valve closure bolting, cracking, loss of R-12 IV.C2-8
manway and holding bolting, flange material due to wear, R-26 IV.C1-12
bolting, and closure bolting In high- loss of preload due to R-27 IV.C1-10
pressure and high-temperature thermal effects, R-29 IV.C1-13
systems gasket creep, and R-32 IV.D1-10

self-loosening IV.D2-6
R-78 IV.A2-6

_ R-79 IV.A2-7
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Evaluated In Chapter IV of the GALL Report

I Tp CnAging AgngManagement Further Related Unique
ID Type Component EAgctng Agis Pngrm Maaeet Evaluation Generic Item

Efecleca~s PorasRecommended Item

R-80 IV.A2-8
53 BWR/ Steel piping, piping components, Loss of material due Closed-Cycle Cooling No RP-10 IV.C2-14

PWR and piping elements exposed to to general, pitting and Water System
closed cycle cooling water crevice corrosion

54 BWR/ Copper alloy piping, piping Loss of material due Closed-Cycle Cooling No RP-1 1 IV.C2-11
PWR components, and piping elements to pitting, crevice, and Water System

exposed to closed cycle cooling galvanic corrosion
water

55 BWR/ Cast austenitic stainless steel Class Loss of fracture Inservice inspection No R-08 IV.C1-3
PWR 1 pump casings, and valve bodies toughness due to (IWB, IWC, and IWD). IV.C2-6

and bonnets exposed to reactor thermal aging Thermal aging
coolant >2500C (>482°F) embrittlement susceptibility screening is

not necessary, inservice
inspection requirements
are sufficient for
managing these aging
effects. ASME Code
Case N-481 also provides
an alternative for pump
casings.

56 BWR/ Copper alloy >15% Zn piping, piping Loss of material due Selective Leaching of No RP-12 IV.C2-12
PWR components, and piping elements to selective leaching Materials

exposed to closed cycle cooling
water

57 BWR/ Cast austenitic stainless steel Class Loss of fracture Thermal Aging No R-52 IV.C1 -2
PWR 1 piping, piping component, and toughness due to Embrittlement of CASS IV.C2-4

piping elements and control rod thermal aging R-77 IV.A2-10
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Table 1. Summary of Aging Management Programs for the Reactor Coolant System
Evaluated In Chapter IV of the GALL Report

Agig AingMangemnt Further Related Uiu
ID Type Component EfifecMechanism Aging Management Evaluation Generic Unique

EffctMehaism PrgrmsRecommended Item Ie
drive pressure housings exposed to embrittlement
reactor coolant >2500C (>4820F)

58 PWR Steel reactor coolant pressure Loss of material due Boric Acid Corrosion No R-17 IV.A2-13
boundary external surfaces exposed to Boric acid corrosion IV.C2-9
to air with borated water leakage IV.D1-3

IV.D2-1

59 PWR Steel steam generator steam nozzle Wall thinning due to Flow-Accelerated No R-37 IV.D1 -5
and safe end, feedwater nozzle and flow-accelerated Corrosion R-38 IV.D2-7
safe end, AFW nozzles and safe corrosion
ends exposed to secondary
feedwater/steam

60 PWR Stainless steel flux thimble tubes Loss of material due Flux Thimble Tube No R-145 IV.B2-13
(with or without chrome plating) to Wear Inspection

61 PWR Stainless steel, steel pressurizer Cracking due to cyclic Inservice Inspection No R-19 IV.C2-16
integral support exposed to air with loading (IWB, IWC, and IWD)
metal temperature up to 2880C
(5500F)

62 PWR Stainless steel, steel with stainless Cracking due to cyclic Inservice Inspection No R-56 IV.C2-26
steel cladding reactor coolant loading (IWB, IWC, and IWD)
system cold leg, hot leg, surge line,
and spray line piping and fittings
exposed to reactor coolant

63 PWR Steel reactor vessel flange, stainless Loss of material due Inservice Inspection No R-87 IV.A2-25
steel and nickel alloy reactor vessel to Wear (IWB, IWC, and IWD) R-1 15 IV.B2-34
internals exposed to reactor coolant R-142 IV.B2-26
(e.g., upper and lower internals R-148 IV.B3-26
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Table 1. Summary of Aging Management Programs for the Reactor Coolant System
Evaluated In Chapter IV of the GALL Report

(a)

Agig AingMangemnt Further Related Uiu
Type Component |Aging Aging Management Evaluation Generic UIqem

EffctMeha~sm PrgrmsRecommended Item Ie
assembly, CEA shroud assembly, R-1 52 IV.B3-3
core support barrel, upper grid R-156 IV.B3-17
assembly, core support shield R-170 IV.B3-22
assembly, lower grid assembly) R-1 79 IV.B4-42

R-190 IV.B4-15
_ R-208 IV.1B4-27

64 PWR Stainless steel and steel with Cracking due to Inservice Inspection No R-25 IV.C2-19
stainless steel or nickel alloy stress corrosion (IWB, IWC, and IWD) and
cladding pressurizer components cracking, primary Water Chemistry

water stress corrosion
__ cracking

65 PWR Nickel alloy reactor vessel upper Cracking due to Inservice Inspection No R-75 IV.A2-9
head and control rod drive primary water stress (IWB, IWC, and IWD) and R-90 IV.A2-18
penetration nozzles, instrument corrosion cracking Water Chemistry and
tubes, head vent pipe (top head), Nickel-Alloy Penetration
and welds Nozzles Welded to the

Upper Reactor Vessel
Closure Heads of
Pressurized Water
Reactors

66 PWR Steel steam generator secondary Loss of material due Inservice Inspection No R-31 IV.D2-5
manways and handholds (cover to erosion (IWB, IWC, and IWD) for
only) exposed to air with leaking Class 2 components
secondary-side water and/or steam

67 PWR Steel with stainless steel or nickel Cracking due to cyclic Inservice Inspection No R-58 IV.C2-18
alloy cladding; or stainless steel loading (IWB, IWC, and IWD),
pressurizer components exposed to and Water Chemistry
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Table 1. Summary of Aging Management Programs for the Reactor Coolant System
Evaluated In Chapter IV of the GALL Report

Agig AingMangemnt Further Related Uiu
ID Type Component EffecMechansm Aging Management Evaluation Generic Unique

EffctMeha~sm PrgrmsRecommended Item Ie
reactor coolant

68 PWR Stainless steel, steel with stainless Cracking due to Inservice Inspection No R-07 IV.C2-2
steel cladding Class 1 piping, stress corrosion (IWB, IWC, and IWD), IV.D1-1
fittings, pump casings, valve bodies, cracking and Water Chemistry R-09 IV.C2-5
nozzles, safe ends, manways, R-14 IV.C2-22
flanges, CRD housing; pressurizer R-30 IV.C2-27
heater sheaths, sleeves, diaphragm R-217 IV.C2-20
plate; pressurizer relief tank
components, reactor coolant system
cold leg, hot leg, surge line, and
spray line piping and fittings

69 PWR Stainless steel, nickel alloy safety Cracking due to Inservice Inspection No R-83 IV.A2-15
injection nozzles, safe ends, and stress corrosion (IWB, IWC, and IWD),
associated welds and buttering cracking, primary and Water Chemistry
exposed to reactor coolant water stress corrosion

cracking

70 PWR Stainless steel; steel with stainless Cracking due to Inservice Inspection No R-02 IV.C2-1
steel cladding Class 1 piping, fittings stress corrosion (IWB, IWC, and IWD),
and branch connections < NPS 4 cracking, thermal and Water chemistry, and
exposed to reactor coolant mechanical loading One-Time Inspection of

ASME Code Class 1
Small-bore Piping

71 PWR High-strength low alloy steel closure Cracking due to Reactor Head Closure No R-71 IV.A2-2
head stud assembly exposed to air stress corrosion Studs R-72 IV.A2-3
with reactor coolant leakage cracking; loss of

material due to wear

72 PWR Nickel alloy steam generator tubes Cracking due to OD Steam Generator Tube No R-47 IV.D1-23
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Table 1. Summary of Aging Management Programs for the Reactor Coolant System
Evaluated in Chapter IV of the GALL Report

Aging Aging Management Further Related UniqueID Type Component Effect/Mechanism Programs Evaluation Generic Item
Recommended Item

and sleeves exposed to secondary stress corrosion Integrity and Water IV.D2-17
feedwater/ steam cracking and Chemistry R-48 IV.D1-22

intergranular attack, IV.D2-16
loss of material due to R-49 IV.D1 -24
fretting and wear IV.D2-18

73 PWR Nickel alloy steam generator tubes, Cracking due to Steam Generator Tube No R-40 IV.D1-18
repair sleeves, and tube plugs primary water stress Integrity and Water IV.D2-12
exposed to reactor coolant corrosion cracking Chemistry R-44 IV.D1 -20

_ IV.D2-14
74 PWR Chrome plated steel, stainless steel, Cracking due to Steam Generator Tube No RP-14 IV.D1-14

nickel alloy steam generator anti- stress corrosion Integrity and Water RP-1 5 IV.D1 -15
vibration bars exposed to secondary cracking, loss of Chemistry
feedwater/ steam material due to

crevice corrosion and
fretting

75 PWR Nickel alloy once-through steam Denting due to Steam Generator Tube No R-226 IV.D2-13
generator tubes exposed to corrosion of carbon Integrity and Water
secondary feedwater/ steam steel tube support Chemistry

plate

76 PWR Steel steam generator tube support Loss of material due Steam Generator Tube No R-42 IV.D1 -17
plate, tube bundle wrapper exposed to erosion, general, Integrity and Water IV.D2-11
to secondary feedwater/steam piting, and crevice Chemistry RP-16 IV.D1-9

corrosion, ligament
cracking due to
corrosion

77 PWR Nickel alloy steam generator tubes Loss of material due Steam Generator Tube No R-50 IV.D1-25
and sleeves exposed to phosphate to wastage and pining Integrity and Water I
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Table 1. Summary of Aging Management Programs for the Reactor Coolant System
Evaluated in Chapter IV of the GALL Report

Agig AingMangemnt Further Related Uiu
ID Type Component EffecMechanism Programs Evaluation Generic Unique

EffctMehaism PrgrmsRecommended Item ie

chemistry in secondary feedwater/ corrosion Chemistry
steam

78 PWR Steel steam generator tube support Wall thinning due to Steam Generator Tube No R-41 IV.D1 -16
lattice bars exposed to secondary flow-accelerated Integrity and Water
feedwater/ steam corrosion Chemistry

79 PWR Nickel alloy steam generator tubes Denting due to Steam Generator Tube No R-43 IV.D1 -19
exposed to secondary feedwater/ corrosion of steel tube Integrity; Water
steam support plate Chemistry and, for plants

that could experience
denting at the upper
support plates, evaluate
potential for rapidly
propagating cracks and
then develop and take
corrective actions
consistent with Bulletin
88-02.

80 PWR Cast austenitic stainless steel Loss of fracture Thermal Aging and No R-111 IV.B2-37
reactor vessel internals (e.g., upper toughness due to Neutron Irradiation R-140 IV.B2-21
internals assembly, lower internal thermal aging and Embrittlement of CASS R-153 IV.B3-1
assembly, CEA shroud assemblies, neutron irradiation R-171 IV.B3-18
control rod guide tube assembly, embrittlement R-183 IV.B4-4
core support shield assembly, lower R-191 IV.B4-21
grid assembly) R-206 IV.B4-28

81 PWR Nickel alloy or nickel-alloy clad Cracking due to Water Chemistry No RP-21 IV.D1 -6
steam generator divider plate primary water stress
exposed to reactor coolant corrosion cracking
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Table 1. Summary of Aging Management Programs for the Reactor Coolant System
Evaluated In Chapter IV of the GALL Report

AgingFurther Related Uiu
ID Type Component Aging Aging Management Evaluation Generic e

Effect/Mechanism Programs Recommended Item Item
82 PWR Stainless steel steam generator Cracking due to Water Chemistry No RP-17 IV.D1-7

primary side divider plate exposed to stress corrosion
reactor coolant cracking

83 PWR Stainless steel; steel with nickel- Loss of material due Water Chemistry No RP-23 IV.C2-1 5
alloy or stainless steel cladding; and to pitting and crevice RP-24 IV.B2-32
nickel-alloy reactor vessel Internals corrosion IV.B3-25
and reactor coolant pressure IV.B4-38
boundary components exposed to RP-28 IV.A2-14
reactor coolant

84 PWR Nickel alloy steam generator Cracking due to Water Chemistry and No R-36 IV.D2-9
components such as, secondary stress corrosion One-Time Inspection or
side nozzles (vent, drain, and cracking Inservice Inspection
instrumentation) exposed to (IWB, IWC, and IWD).
secondary feedwater/ steam

85 BWR/ Nickel alloy piping, piping None None NA - No AEM or RP-03 IV.E-1
PWR components, and piping elements AMP

exposed to air - indoor uncontrolled
(external)

86 BWRi Stainless steel piping, piping None None NA - No AEM or RP-04 IV.E-2
PWR components, and piping elements AMP RP-05 IV.E-3

exposed to air - indoor uncontrolled RP-06 IV.E-4
(External); air with borated water RP-07 IV.E-5
leakage; concrete; gas

87 BWR/ Steel piping, piping components, None None NA - No AEM or RP-01 IV.E-6
PWR and piping elements in concrete AMP
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Table 2. Summary of Aging Management Programs for the Engineered Safety Features
Evaluated In Chapter V of the GALL Report

CD

z
C

m
0

0

(D

c

AigManagement Further Evaluation Reatd UniqueID Type Component Aging Effect/Mechanism Aging Gamemeneric Item
P r o g r m s R c o m m n d e d Ite m

1 BWR/ Steel and stainless steel Cumulative fatigue damage TLAA, evaluated in Yes, TLAA E-10 V.D2-32
PWR piping, piping components, accordance with 10 . E-1 3 V.DI-27

and piping elements in CFR 54.21 (c)
emergency core cooling
system

2 PWR Steel with stainless steel Loss of material cladding A plant-specific aging Yes, verify that EP-49 V.D1-32
cladding pump casing exposed breach management program plant-specific
to treated borated water is to be evaluated. program addresses

cladding breach
Reference NRC
Information Notice 94-
63, "Boric Acid
Corrosion of Charging
Pump Casings Caused
by Cladding Cracks."

3 BWR/ Stainless steel containment Loss of material due to Water Chemistry and Yes, detection of E-33 V.C-4
PWR isolation piping and pitting and crevice One-Time Inspection aging effects is to

components internal surfaces corrosion be evaluated
exposed to treated water

4 BWR/ Stainless steel piping, piping Loss of material due to A plant-specific aging Yes, plant specific EP-31 V.D1-26
PWR components, and piping pitting and crevice management program V.02-27

elements exposed to soil corrosion is to be evaluated.
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Table 2. Summary of Aging Management Programs for the Engineered Safety Features
Evaluated in Chapter V of the GALL Report

Aging Management Further Evaluation Related Uiu
ID. Type Component Aging Effect/Mechanism Programe rth e d Generic Unique

Progras Recomended Item Ie

5 BWR Stainless steel and aluminum Loss of material due to Water Chemistry and Yes, detection of EP-26 V.D2-19
piping, piping components, pitting and crevice One-Time Inspection aging effects is to EP-32 V.D2-28
and piping elements exposed corrosion be evaluated
to treated water

6 BWR/ Stainless steel and copper Loss of material due to Lubricating Oil Analysis Yes, detection of EP-45 V.A-21
PWR alloy piping, piping pitting and crevice and One-Time aging effects is to V.01-18

components, and piping corrosion Inspection be evaluated V.D2-22
elements exposed to EP-51 V.D1 -24
lubricating oil

7 BWR/ Partially encased stainless Loss of material due to A plant-specific aging Yes, plant specific E-01 V.D1-15
PWR steel tanks with breached pitting and crevice management program

moisture barrier exposed to corrosion is to be evaluated for
raw water pitting and crevice

corrosion of tank
bottoms because
moisture and water can
egress under the tank
due to cracking of the
perimeter seal from
weathering.
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Table 2. Summary of Aging Management Programs for the Engineered Safety Features
Evaluated In Chapter V of the GALL Report

ID Type Component Aging EfectMechanism Aging Management Further Evaluation Related10 Tye opoen Aig ffctMchnim Programs Recommended henei Item

8 BWR/ Stainless steel piping, piping Loss of material due to A plant-specific aging Yes, plant specific E-14 V.D2-35
PWR components, piping elements, pitting and crevice management program EP-53 V.A-26

and tank Internal surfaces corrosion is to be evaluated. V.D1-29
exposed to condensation
(internal)

9 BWR/ Steel, stainless steel, and Reduction of heat transfer Lubricating Oil Analysis Yes, detection of EP-40 V.A-1 7
PWR copper alloy heat exchanger due to fouling and One-Time aging effects is to V.D1 -12

tubes exposed to lubricating oil Inspection be evaluated V.D2-14
EP-47 V.A-1 2

V.D1-8
V.12-9

EP-50 V.A-1 4
V.D1 -10
V.D2-11

10 BWR/ Stainless steel heat exchanger Reduction of heat transfer Water Chemistry and Yes, detection of EP-34 V.A-1 6
PWR tubes exposed to treated water due to fouling One-Time Inspection aging effects is to V.D2-13

be evaluated

11 BWR Elastomer seals and Hardening and loss of A plant-specific aging Yes, plant specific E-06 V.B-4
components in standby gas strength due to elastomer management program 5)
treatment system exposed to degradation is to be evaluated.
air - indoor uncontrolled
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Table 2. Summary of Aging Management Programs for the Engineered Safety Features
Evaluated in Chapter V of the GALL Report

Aging Management Further Evaluation Related Uiu
ID Type Component Aging EffecVMechanism Programs Recommended Generic UtenmqueProgras Recomended Item Ie

12 PWR Stainless steel high-pressure Loss of material due to A plant-specific aging Yes, plant specific E-24 V.01-14
safety injection (charging) erosion management program
pump minif low orifice exposed is to be evaluated for
to treated borated water erosion of the orifice

due to extended use of
the centrifugal HPSI
pump for normal
charging.

13 BWR Steel drywell and suppression Loss of material due to A plant-specific aging Yes, plant specific E-04 V.D2-1
chamber spray system nozzle general corrosion and management program
and flow orifice internal fouling is to be evaluated.
surfaces exposed to air -
indoor uncontrolled (internal)

14 BWR Steel piping, piping Loss of material due to Water Chemistry and Yes, detection of E-08 V.D2-33
components, and piping general, pitting, and One-Time Inspection aging effects is to
elements exposed to treated crevice corrosion be evaluated
water

15 BWR/ Steel containment isolation Loss of material due to Water Chemistry and Yes, detection of E-31 V.C-6
PWR piping, piping components, general, pitting, and One-Time Inspection aging effects is to

and piping elements internal crevice corrosion be evaluated
surfaces exposed to treated
water
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Table 2. Summary of Aging Management Programs for the Engineered Safety Features
Evaluated In Chapter V of the GALL Report

Tye Componen Aging EectechanIsm |Aging Management Further Evaluation Relaed UniqueID Tye opoen Aig ffctMchnim Programs Recommended Itemei Item

16 BWR/ Steel piping, piping Loss of material due to Lubricating Oil Analysis Yes, detection of EP-46 V.A-25
PWR components, and piping general, pitting, and and One-Time aging effects is to V.D1-28

elements exposed to crevice corrosion Inspection be evaluated V.D2-30
lubricating oil

17 BWR/ Steel (with or without coating Loss of material due to Buried Piping and No E-42 V.B-9
PWR or wrapping) piping, piping general, pitting, crevice, Tanks Surveillance

components, and piping and microbiologically-
elements buried in soil influenced corrosion or

Buried Piping and Yes, detection of
Tanks Inspection aging effects and

operating
experience are to
be further evaluated

18 BWR Stainless steel piping, piping Cracking due to stress BWR Stress Corrosion No E-37 V.D2-29
components, and piping corrosion cracking and Cracking and Water
elements exposed to treated intergranular stress Chemistry
water >600C (>1400F) corrosion cracking

19 BWR Steel piping, piping Wall thinning due to flow- Flow-Accelerated No E-07 V.D2-31
components, and piping accelerated corrosion Corrosion E-09 V.D2-34
elements exposed to steam or
treated water
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Table 2. Summary of Aging Management Programs for the Engineered Safety Features
Evaluated in Chapter V of the GALL Report

Aging Management Further Evaluation Related Uiu
ID Type Component Aging Effect/Mechanism Programs Recommended tem

Ittem

20 BWR Cast austenitic stainless steel Loss of fracture toughness Thermal Aging No E-1 1 V.D2-20
piping, piping components, due to thermal aging Embrittlement of CASS
and piping elements exposed embrittlement
to treated water (borated or
unborated) >2500C (>4820F)

21 BWR/ High-strength steel closure Cracking due to cyclic Bolting Integrity No E-03 V.E-3
PWR bolting exposed to air with loading, stress corrosion

steam or water leakage cracking

22 BWR/ Steel closure bolting exposed Loss of material due to Bolting Integrity No E-02 V.E-6
PWR to air with steam or water general corrosion

leakage

23 BWR/ Steel bolting and closure Loss of material due to Bolting Integrity No EP-1 V.E-1
PWR bolting exposed to air - general, pitting, and EP-25 V.E-4

outdoor (external), or air - crevice corrosion
indoor uncontrolled (external)

24 BWR/ Steel closure bolting exposed Loss of preload due to Bolting Integrity No EP-24 V.E-5
PWR to air - indoor uncontrolled thermal effects, gasket

(external) creep, and self-loosening
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Table 2. Summary of Aging Management Programs for the Engineered Safety Features
Evaluated in Chapter V of the GALL Report

Agin Maagemnt urthr EaluaionRelated Uiu
ID Type Component Aging Effect/Mechanism Aging Management Recommended Generic Item

Progrms Rcommnded Item
25 BWR/ Stainless steel piping, piping Cracking due to stress Closed-Cycle Cooling No EP-44 V.A-24

PWR components, and piping corrosion cracking Water System V.C-8
elements exposed to closed V.o1i-23
cycle cooling water >600C V.D2-26
(>1400F)

26 BWR/ Steel piping, piping Loss of material due to Closed-Cycle Cooling No EP-48 V.C-9
PWR components, and piping general, pitting, and Water System

elements exposed to closed crevice corrosion
cycle cooling water

27 BWR/ Steel heat exchanger Loss of material due to Closed-Cycle Cooling No E-1 7 V.A-9
PWR components exposed to closed general, pitting, crevice, Water System V.D1-6

cycle cooling water and galvanic corrosion V.D2-7

28 BWR/ Stainless steel piping, piping Loss of material due to Closed-Cycle Cooling No E-19 V.A-7
PWR components, piping elements, pitting and crevice Water System V.D1-4

and heat exchanger corrosion V.D2-5
components exposed to EP-33 V.A-23
closed-cycle cooling water V.C-7

V.D1)-22
V.D2-25
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Table 2. Summary of Aging Management Programs for the Engineered Safety Features
Evaluated in Chapter V of the GALL Report

Aging Management Further EvaluatIon Related Unique
ID Type Component Aging Effect/Mechanism Programs Recommended Generic Item

Progras Recomended Item Ie

29 BWR/ Copper alloy piping, piping Loss of material due to Closed-Cycle Cooling No EP-1 3 V.A-5
PWR components, piping elements, pitting, crevice, and Water System V.D1-2

and heat exchanger galvanic corrosion V.D2-3
components exposed to closed EP-36 V.A-20
cycle cooling water V.13-6

V.031-17
V.D2-21

30 BWR/ Stainless steel and copper Reduction of heat transfer Closed-Cycle Cooling No EP-35 V.A-1 3
PWR alloy heat exchanger tubes due to fouling Water System V.01-9

exposed to closed cycle V.12-10
cooling water EP-39 V.A- 1I

31 BWR/ External surfaces of steel Loss of material due to External Surfaces No E-26 V.A-1
PWR components including ducting, general corrosion Monitoring V.B-3

piping, ducting closure bolting, V.D2-2
and containment isolation E-30 V.C-2
piping external surfaces E-35 V.C-1
exposed to air - indoor E-40 V.1-2
uncontrolled (external); E-44 V.E-7
condensation (external) and air E-45 V.E-8
- outdoor (external) E-46 V.E-10

a)

C,,
CD

3
0r
CD

0
0
'7'



Un
CD

8

cl

-

z
C

m

0

00

5

Table 2. Summary of Aging Management Programs for the Engineered Safety Features
Evaluated in Chapter V of the GALL Report

ID Type Component Aging Effect/Mechanism Aging Management Frer Evaluation UniquePrograms Recommended Item Ie

32 BWR/ Steel piping and ducting Loss of material due to Inspection of Internal No E-25 V.B-1
PWR components and Internal general corrosion Surfaces in E-29 V.A-19

surfaces exposed to air - Miscellaneous Piping V.D2-16
indoor uncontrolled (Internal) and Ducting
__ Components

33 BWR/ Steel encapsulation Loss of material due to Inspection of Internal No EP-42 V.A-2
PWR components exposed to air- general, pitting, and Surfaces In

indoor uncontrolled (internal) crevice corrosion Miscellaneous Piping
and Ducting
Components

34 BWR/ Steel piping, piping Loss of material due to Inspection of Internal No E-27 V.D2-17
PWR components, and piping general, pitting, and Surfaces in

elements exposed to crevice corrosion Miscellaneous Piping
condensation (internal) and Ducting

Components

35 BWR/ Steel containment isolation Loss of material due to Open-Cycle Cooling No E-22 V.C-5
PWA piping and components general, pitting, crevice, Water System

internal surfaces exposed to and microbiologically-
raw water Influenced corrosion, and

fouling



Table 2. Summary of Aging Management Programs for the Engineered Safety Features
Evaluated In Chapter V of the GALL Report

Related
ID Type Component Aging Effect/Mechanlsm Aging Management Further Evaluation | UniquePrograms Recommended Itnemi Ie

36 BWR/ Steel heat exchanger Loss of material due to Open-Cycle Cooling No E-18 V.A-10
PWR components exposed to raw general, pitting, crevice, Water System V.D1-7

water galvanic, and V.D2-8
microbiologically-
influenced corrosion, and
fouling

37 BWR/ Stainless steel piping, piping Loss of material due to Open-Cycle Cooling No EP-55 V.D1 -25
PWR components, and piping pitting, crevice, and Water System

elements exposed to raw microbiologically-
water influenced corrosion

38 BWR/ Stainless steel containment Loss of material due to Open-Cycle Cooling No E-34 V.C-3
PWR isolation piping and pitting, crevice, and Water System

components internal surfaces microbiologically-
exposed to raw water influenced corrosion, and

fouling

39 BWR/ Stainless steel heat exchanger Loss of material due to Open-Cycle Cooling No E-20 V.A-8
PWR components exposed to raw pitting, crevice, and Water System V.D1-5

water microbiologically- V.D2-6
influenced corrosion, and
fouling



Table 2. Summary of Aging Management Programs for the Engineered Safety Features
Evaluated In Chapter V of the GALL Report

Aging Management Further Evaluation Related UniqueID Type Component Aging Effect/Mechanism Porm eomne Generic Item
Progrms Rcommnded Item

40 BWR/ Steel and stainless steel heat Reduction of heat transfer Open-Cycle Cooling No E-21 V.A-15
PWR exchanger tubes (serviced by due to fouling Water System V.D1-1 1

open-cycle cooling water) V.D2-12
exposed to raw water E-23 V.D2-15

41 BWR/ Copper alloy >15% Zn piping, Loss of material due to Selective Leaching of No EP-27 V.A-22
PWR piping components, piping selective leaching Materials V.B-7

elements, and heat exchanger V.D1-19
components exposed to closed V.D2-23
cycle cooling water EP-37 V.A-6

V.B3-5
V.D1-3

._ V.D2-4
42 BWR/ Gray cast iron piping, piping Loss of material due to Selective Leaching of No EP-52 V.D1-20

PWR components, piping elements selective leaching Materials
exposed to closed-cycle
cooling water

43 BWR/ Gray cast iron piping, piping Loss of material due to Selective Leaching of No EP-54 V.B-8
PWR components, and piping selective leaching Materials V.D1-21

elements exposed to soil V.D2-24

44 BWR/ Gray cast Iron motor cooler Loss of material due to Selective Leaching of No E-43 V.A-1 8
PWR exposed to treated water selective leaching Materials V.D1-13
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Table 2. Summary of Aging Management Programs for the Engineered Safety Features
Evaluated In Chapter V of the GALL Report

Aging Management Further Evaluation Related Uiu
ID Type Component Aging Effect/Mechanism Programs rth e d Generic Unique

Progras Recomended Item Ie

45 PWR Aluminum, copper alloy >15% Loss of material due to Boric Acid Corrosion No E-28 V.A-4
Zn, and steel external Boric acid corrosion V.D1-1
surfaces, bolting, and piping, V.E-9
piping components, and piping E-41 V.E-2
elements exposed to air with EP-2 V.D2-18
borated water leakage EP-38 V.E-1 1

46 PWR Steel encapsulation Loss of material due to Inspection of Internal No EP-43 V.A-3
components exposed to air general, pitting, crevice Surfaces in
with borated water leakage and boric acid corrosion Miscellaneous Piping
(internal) and Ducting
I_ _Components

47 PWR Cast austenitic stainless steel Loss of fracture toughness Thermal Aging No E-47 V.D1-16
piping, piping components, due to thermal aging Embrittlement of CASS
and piping elements exposed embrittlement
to treated borated water
>250'C (>4820F)
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Table 2. Summary of Aging Management Programs for the Engineered Safety Features
Evaluated In Chapter V of the GALL Report

Aging Management Further Evaluation Related UniqueID Tye opoen Aig ffctMchnim Programs Recommended Generic Item
Item

48 PWR Stainless steel or stainless- Cracking due to stress Water Chemistry No E-12 V.A-28
steel-clad steel piping, piping corrosion cracking V.D1-31
components, piping elements, E-38 V.D1 -33
and tanks (including safety
injection tanks/accumulators)
exposed to treated borated
water >60 0C (>1400F)

49 PWR Stainless steel piping, piping Loss of material due to Water Chemistry No EP-41 V.A-27
components, piping elements, pitting and crevice V.D1 -30
and tanks exposed to treated corrosion
borated water

50 BWR/ Aluminum piping, piping None None NA - No AEM or EP-3 V.F-2
PWR components, and piping AMP

elements exposed to air-
indoor uncontrolled
(intemaVextemal)

51 BWR/ Galvanized steel ducting None None NA - No AEM or EP-14 V.F-1
PWR exposed to air - indoor AMP

controlled (external)
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Table 2. Summary of Aging Management Programs for the Engineered Safety Features
Evaluated In Chapter V of the GALL Report

Aging Management Further Evaluation Related Uiu
ID Type Component Aging Effect/Mechanism Genger Uaniqu Recommended Genc em

Progras Recomended Item Ie

52 BWR/ Glass piping elements None None NA - No AEM or EP-1 5 V.F-6
PWR exposed to air - indoor AMP EP-16 V.F-7

uncontrolled (external), EP-28 V.F-8
lubricating oil, raw water, EP-29 V.F-10
treated water, or treated EP-30 V.F-9
borated water

53 BWR/ Stainless steel, copper alloy, None None NA - No AEM or EP-10 V.F-3
PWR and nickel alloy piping, piping AMP EP-17 V.F-11

components, and piping EP-18 V.F-12
elements exposed to air -
indoor uncontrolled (external)

54 BWR/ Steel piping, piping None None NA - No AEM or EP-4 V.F-16
PWR components, and piping AMP

elements exposed to air -
indoor controlled (extemal)

55 BWR/ Steel and stainless steel None None NA - No AEM or EP-5 V.F-17
PWR piping, piping components, AMP EP-20 V.F-14

and piping elements in
concrete
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Table 2. Summary of Aging Management Programs for the Engineered Safety Features
Evaluated In Chapter V of the GALL Report

ID Tp opnn gn fetMcaim Aging Management Further EvlainRelated UiuID Type Compo t Aging EctMehansm |Programs Recommended eric Item

56 BWR/ Steel, stainless steel, and None None NA - No AEM or EP-7 V.F-18
PWR copper alloy piping, piping AMP EP-9 V.F-4

components, and piping EP-22 V.F-15
elements exposed to gas

57 PWR Stainless steel and copper None None NA - No AEM or EP-12 V.F-5
alloy <15% Zn piping, piping AMP EP-19 V.F-13
components, and piping
elements exposed to air with
borated water leakage
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Table 3. Summary of Aging Management Programs for the Auxiliary Systems
Evaluated In Chapter V1I of the GALL Report

ID Typo Component Aging Aging Management Further Relaned Unique
Eteol~ ch nl m ro ra sRecommended Item Ie

1 BWR/ Steel cranes - structural Cumulative fatigue TLAA to be evaluated for Yes, TLAA A-06 ViI.B-2
PWR girders exposed to air - damage structural girders of

indoor uncontrolled (external) cranes. See the Standard
Review Plan, Section 4.7
for generic guidance for
meeting the requirements
of 10 CFR 54.21 (c)(1).

2 BWR/ Steel and stainless steel Cumulative fatigue TLAA, evaluated in Yes, TLAA A-34 VII.E1-18
PWR piping, piping components, damage accordance with 10 CFR VIl.E3-17

piping elements, and heat 54.21(c) A-57 VII.E11-16
exchanger components A-62 VII.E3-14
exposed to air - indoor VII.E4-13
uncontrolled, treated borated A-100 VIL.E1-4
water or treated water

3 BWR/ Stainless steel heat Reduction of heat Water Chemistry and Yes, detection of AP-62 VII.A4-4
PWR exchanger tubes exposed to transfer due to fouling One-Time Inspection aging effects is to VII.E3-6

treated water be evaluated
4 BWR Stainless steel piping, piping Cracking due to stress Water Chemistry and Yes, detection of A-59 VII.E2-2

components, and piping corrosion cracking One-Time Inspection aging effects Is to
elements exposed to sodium be evaluated
pentaborate solution >600C
(>140'F)

5 BWR/ Stainless steel and stainless Cracking due to stress Plant specific Yes, plant specific A-71 VII.E3-3
PWR clad steel heat exchanger corrosion cracking A-85 VII.E3-19

components exposed to
treated water >600C

_ __ (>140'F)
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Table 3. Summary of Aging Management Programs for the Auxiliary Systems
Evaluated In Chanter Vii of the GALL Ranort

Aging Aging Management Evaluaton Reated Unique
ID Type Component Effect/Mechanism Programs REcommetinde Itemei Ie

6 BWR/ Stainless steel diesel engine Cracking due to stress Plant specific Yes, plant specific AP-33 VII.H2-1
PWR exhaust piping, piping corrosion cracking

components, and piping
elements exposed to diesel
exhaust

7 PWR Stainless steel non- Cracking due to stress Water Chemistry and a Yes, plant specific A-69 VII.E1-9
regenerative heat exchanger corrosion cracking and plant-specific verification
components exposed to cyclic loading program. An acceptable
treated borated water >600C verification program is to
(>1400F) include temperature and

radioactivity monitoring of
the shell side water, and
eddy current testing of
tubes.

8 PWR Stainless steel regenerative Cracking due to stress Water Chemistry and a Yes, plant specific A-84 VII.E1-5
heat exchanger components corrosion cracking and plant-specific verification
exposed to treated borated cyclic loading program. The AMP is to
water >600C (>1400F) be augmented by verifying

the absence of cracking
due to stress corrosion
cracking and cyclic
loading. A plant specific
aging management
program is to be
evaluated.
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Table 3. Summary of Aging Management Programs for the Auxiliary Systems
Evaluated In Chapter VII of the GALL Report I
ID Typo Component Aging Aging ManagementEffect/Mechanism Programs

9 PWR Stainless steel high-pressure
pump casing in PWR
chemical and volume control
system

Cracking due to stress
corrosion cracking and
cyclic loading

Water Chemistry and a
plant-specific verification
program. The AMP is to
be augmented by verifying
the absence of cracking
due to stress corrosion
cracking and cyclic
loading. A plant specific
aging management
program is to be
evaluated.

10 BWR/ High-strength steel closure Cracking due to stress Bolting Integrity Yes, if the bolts A-104 VIL.E1 -8
PWR bolting exposed to air with corrosion cracking, The AMP Is to be are not replaced

steam or water leakage. cyclic loading augmented by appropriate during
inspection to detect maintenance
cracking if the bolts are
not otherwise replaced

_ during maintenance.

11 BWR/ Elastomer seals and Hardening and loss of Plant specific Yes, plant specific A-17 VII.F1-7
PWR components exposed to air - strength due to VII.F2-7

indoor uncontrolled elastorner degradation VII.F3-7
_ (intemaVextemal) . VII.F4-6

12 BWR/ Elastomer lining exposed to Hardening and loss of A plant-specific aging Yes, plant specific A-15 VI.A3-1
PWR treated water or treated strength due to management program that A-16 VII.A4-1

borated water elastomer degradation determines and assesses
the qualified life of the
linings in the environment
is to be evaluated.
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Table 3. Summary of Aging Management Programs for the Auxiliary Systems
Evaluated In Chapter VII of the GALL Report

Aging Aging Management Further Related Unique
ID Type Component Effect/Mechanism Programs Evaluation Generic Item

Recommended Item
13 BWR/ Boral, boron steel spent fuel Reduction of neutron- Plant specific Yes, plant specific A-88 VII.A2-5

PWR storage racks neutron- absorbing capacity A-89 VII.A2-3
absorbing sheets exposed to and loss of material
treated water or treated due to general
borated water corrosion

14 BWR/ Steel piping, piping Loss of material due to Lubricating Oil Analysis Yes, detection of AP-30 VII.C1-17
PWR component, and piping general, pitting, and and One-Time Inspection aging effects is to VII.C2-13

elements exposed to crevice corrosion be evaluated VII.E1-19
lubricating oil VII.E4-16

VII.F1 -19
VIL.F2-17
VIl.F3-19
VIL.F4-15
VIl.G-22
VI l.H2-20

15 BWR/ Steel reactor coolant pump Loss of material due to Lubricating Oil Analysis Yes, detection of A-83 VII.G-26
PWR oil collection system piping, general, pitting, and and One-Time Inspection aging effects is to

tubing, and valve bodies crevice corrosion be evaluated
exposed to lubricating oil

16 BWR/ Steel reactor coolant pump Loss of material due to Lubricating Oil Analysis Yes, detection of A-82 VII.G-27
PWR oil collection system tank general, pitting, and and One-Time Inspection aging effects is to

exposed to lubricating oil crevice corrosion to evaluate the thickness be evaluated
of the lower portion of the
tank

17 BWR Steel piping, piping Loss of material due to Water Chemistry and Yes, detection of A-35 VII.E3-18
components, and piping general, pitting, and One-Time Inspection aging effects is to VII.E4-17
elements exposed to treated crevice corrosion be evaluated
water
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Table 3. Summary of Aging Management Programs for the Auxilary Systems
Evaluated In Chanter VII of the GALL Renort

ID Type Component Aging Aging Management Evaluaton Related Unique
Efetl e h ni m P og a sRecommended Itemhe

18 BWR/ Stainless steel and steel Loss of material/ Plant specific Yes, plant specific A-27 VII.H2-2
PWR diesel engine exhaust piping, general (steel only),

piping components, and pitting and crevice
piping elements exposed to corrosion
diesel exhaust

19 BWR/ Steel (with or without coating Loss of material due to Buried Piping and Tanks No A-01 VlI.C1-18
PWR or wrapping) piping, piping general, pitting, Surveillance VII.C3-9

components, and piping crevice, and VII.G-25
elements exposed to soil microbiologically or VlI.H1 -9

influenced corrosion
Buried Piping and Tanks Yes, detection of
Inspection aging effects and

operating
experience are to
be further
evaluated

20 BWR/ Steel piping, piping Loss of material due to Fuel Oil Chemistry and Yes, detection of A-30 VII.H1-10
PWR components, piping general, pitting, One-Time Inspection aging effects is to VII.H2-24

elements, and tanks exposed crevice, and be evaluated
to fuel oil microbiologically

influenced corrosion,
and fouling

21 BWR/ Steel heat exchanger Loss of material due to Lubricating Oil Analysis Yes, detection of AP-39 VII.H2-5
PWR components exposed to general, pitting, and One-Time Inspection aging effects is to

lubricating oil crevice, and be evaluated
microbiologically
influenced corrosion,
and fouling
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Table 3. Summary of Aging Management Programs for the Auxiliary Systems
Evaluated In Chanter VII of the GALL Renort

I Tye CmoetAging Aging Management Further Related Unique
ID Type Component Effect/Mechanism Programs Evaluation Generic item

Recommended Item

22 BWR/ Steel with elastomer lining or Loss of material due to Water Chemistry and Yes, detection of A-39 Vll.A3-9
PWR stainless steel cladding pitting and crevice One-Time Inspection aging effects is to A-40 VII.A4-12

piping, piping components, corrosion (only for be evaluated
and piping elements exposed steel after
to treated water and treated lining/cladding
borated water degradation)

23 BWR Stainless steel and steel with Loss of material due to Water Chemistry and Yes, detection of A-70 Vii.A4-2
stainless steel cladding heat pitting and crevice One-Time Inspection aging effects is to
exchanger components corrosion be evaluated
exposed to treated water

24 BWR/ Stainless steel and aluminum Loss of material due to Water Chemistry and Yes, detection of A-58 VII.A4-11
PWR piping, piping components, pitting and crevice One-Time Inspection aging effects is to VII.E3-15

and piping elements exposed corrosion be evaluated VII.E4-14
to treated water AP-38 VII.A4-5

VII.E3-7
VlI.E4-4

25 BWR/ Copper alloy HVAC piping, Loss of material due to A plant-specific aging Yes, plant specific A-46 VII.F1-16
PWR piping components, piping pitting and crevice management program is VII.F2-14

elements exposed to corrosion to be evaluated. VII.F3-16
condensation (external) VII.F4-12

26 BWR/ Copper alloy piping, piping Loss of material due to Lubricating Oil Analysis Yes, detection of AP-47 VII.C1 -8
PWR components, and piping pitting and crevice and One-Time Inspection aging effects is to VII.C2-5

elements exposed to corrosion be evaluated VII.E1-12
lubricating oil VII.E4-6

VII.G-1 1
VII.H2-10

(D'a
CD

CD



Table 3. Summary of Aging Management Programs for the Auxiliary Systems
Evaluated In Chanter VHi of the GALL Renort

Aging Aging Management EvaurtheiRlne hnem
ID Type Component Effect/Mechanism Programs Ecommen Iem

27 BWR/ Stainless steel HVAC Loss of material due to A plant-specific aging Yes, plant specific A-09 VII.F1 -1
PWR ducting and aluminum HVAC pitting and crevice management program is Vli.F2-1

piping, piping components corrosion to be evaluated. ViI.F3-1
and piping elements exposed AP-74 VIL.F1-14
to condensation VILF2-12

VII.F3-14
VII1.F4-10

28 BWR/ Copper alloy fire protection Loss of material due to A plant-specific aging Yes, plant specific AP-78 VII.G-9
PWR piping, piping components, pinfing and crevice management program is

and piping elements exposed corrosion to be evaluated.
to condensation (internal)

29 BWR/ Stainless steel piping, piping Loss of material due to A plant-specific aging Yes, plant specific AP-56 VII.C1-16
PWR components, and piping pitting and crevice management program is VII.C3-8

elements exposed to soil corrosion to be evaluated. VII.G-20
V11.H1--7
VIl.H2-19

30 BWR Stainless steel piping, piping Loss of material due to Water Chemistry and Yes, detection of AP-73 VIL.E2-1
components, and piping pitting and crevice One-Time Inspection aging effects is to
elements exposed to sodium corrosion be evaluated
pentaborate solution

31 BWR Copper alloy piping, piping Loss of material due to Water Chemistry and Yes, detection of AP-64 VIL.A4-7
components, and piping pitting, crevice, and One-Time Inspection aging effects is to VII.E3-9
elements exposed to treated galvanic corrosion be evaluated VII.E4-7
water

32 BWR/ Stainless steel, aluminum Loss of material due to Fuel Oil Chemistry and Yes, detection of AP-35 V1.H1-1
PWR and copper alloy piping, pitting, crevice, and One-Time Inspection aging effects is to VII.H2-7

piping components, and microbiologically be evaluated AP-44 VII.G-10
piping elements exposed to Influenced corrosion VII.H1--3
fuel oil VIi.H2-9

AP-54 VII.G-17
VII.H1-6
VII.H2-16
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Table 3. Summary of Aging Management Programs for the Auxiliary Systems
Evaluated In Chapter Vil of the GALL Report

Aging Aging Management Further Related Unique
ID Type Component EffectMechanism Programs Evaluation Generic Item

Recommended Item
33 BWR/ Stainless steel piping, piping Loss of material due to Lubricating Oil Analysis Yes, detection of AP-59 VII.C1-14

PWR components, and piping pitting, crevice, and and One-Time Inspection aging effects is to VII.C2-12
elements exposed to microbiologically be evaluated VII.E1-15
lubricating oil influenced corrosion VII.E4-12

VII.G-18
_ VII.H2-17

34 BWR/ Elastomer seals and Loss of material due to Plant specific Yes, plant specific A-18 VlI.F1 -6
PWR components exposed to air - Wear VII.F2-6

indoor uncontrolled (internal VII.F3-6
or external) VII.F4-5

A-73 VI.F1 -5
VII.F2-5
VII.F3-5
VII.F4-4

35 PWR Steel with stainless steel Loss of material/ A plant-specific aging Yes, verify plant- AP-85 VII.E1-21
cladding pump casing cladding breach management program is specific program
exposed to treated borated to be evaluated. addresses
water cladding breach

Reference NRC
Information Notice 94-63,
"Boric Acid Corrosion of
Charging Pump Casings
Caused by Cladding
Cracks."

36 BWR Boraflex spent fuel storage Reduction of neutron- Boraflex Monitoring No A-87 VII.A2-2
racks neutron-absorbing absorbing capacity
sheets exposed to treated due to boraflex
water degradation

37 BWR Stainless steel piping, piping Cracking due to stress BWR Reactor Water No A-60 VII.E3-16
components, and piping corrosion cracking, Cleanup System
elements exposed to treated intergranular stress
water >60'C (>140'F) corrosion cracking

(I)
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Table 3. Summary of Aging Management Programs for the Auxiliary Systems
Evaluated in Chapter VII of the GALL Report

AgngFurther Related UiuID Type Component AngAging Management Evaluation Genetic niu
Effect/Mechanism Programs Recommended htem Item

38 BWR Stainless steel piping, piping Cracking due to stress BWR Stress Corrosion No A-61 VII.E4-15
components, and piping corrosion cracking Cracking and Water
elements exposed to treated Chemistry
water >60 0C (>140'F)

39 BWR Stainless steel BWR spent Cracking due to stress Water Chemistry No A-96 VILA2-6
fuel storage racks exposed corrosion cracking
to treated water >600C
(>140'F)

40 BWR/ Steel tanks in diesel fuel oil Loss of material due to Aboveground Steel Tanks No A-95 VII.H1--11
PWR system exposed to air - general, pitting, and

outdoor (external) crevice corrosion

41 BWR/ High-strength steel closure Cracking due to cyclic Bolting Integrity No A-04 VII.1-3
PWR bolting exposed to air with loading, stress

steam or water leakage corrosion cracking
42 BWR/ Steel closure bolting Loss of material due to Bolting Integrity No A-03 V11.l-6

PWR exposed to air with steam or general corrosion
water leakage

43 BWR/ Steel bolting and closure Loss of material due to Bolting Integrity No AP-27 VII.l-4
PWR bolting exposed to air - general, pitting, and AP-28 VI1.1-1

indoor uncontrolled (external) crevice corrosion
or air - outdoor (External)

44 BWR/ Steel compressed air system Loss of material due to Bolting Integrity No A-103 VII.D-1
PWR closure bolting exposed to general, pitting, and

condensation crevice corrosion

45 BWR/ Steel closure bolting Loss of preload due to Bolting Integrity No AP-26 VII.l-5
PWR exposed to air - indoor thermal effects, gasket

uncontrolled (external) creep, and self-
loosening
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Table 3. Summary of Aging Management Programs for the Auxiliary Systems
Evaluated In Chapter V1I of the GALL Report

Aging Aging Management Further Related Unique
ID Type Component | Aging n| programs Evaluation Generic Item

Efec/ ec a is P o ra sRecommended Item Ie

46 BWR/ Stainless steel and stainless Cracking due to stress Closed-Cycle Cooling No A-68 VII.E3-2
PWR clad steel piping, piping corrosion cracking Water System AP-60 VIL.C2-11

components, piping VII.E3-13
elements, and heat VII.E4-11
exchanger components
exposed to closed cycle
cooling water >60 0C
(>1 40'F)

47 BWR/ Steel piping, piping Loss of material due to Closed-Cycle Cooling No A-25 VII.C2-14
PWR components, piping general, pitting, and Water System VII.F1-20

elements, tanks, and heat crevice corrosion VII.F2-18
exchanger components VII.F3-20
exposed to closed cycle VII.F4-16
cooling water VII.H2-23

48 BWR/ Steel piping, piping Loss of material due to Closed-Cycle Cooling No A-63 VII.A3-3
PWR components, piping general, pitting, Water System VII.A4-3

elements, tanks, and heat crevice, and galvanic VII.C2-1
exchanger components corrosion VI.E1 -6
exposed to closed cycle VII.E3-4
cooling water VII.E4-2

VIL.F1 -1 1
VIL.F2-9
VII.F3-11
VIL.F4-8

49 BWR/ Stainless steel; steel with Loss of material due to Closed-Cycle Cooling No A-67 VII.E3-1
PWR stainless steel cladding heat microbiologically Water System VII.E4-1

exchanger components influenced corrosion
exposed to closed cycle
cooling water
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Table 3. Summary of Aging Management Programs for the Auxiliary Systems
Evaluated In Chapter Vill of the GALL Report

ID Type Component Aging Aging Management Further Related UniqueI Tye CmoetEffect/Mechanism Programs Evaluation Generic ItemRecommended Item
50 BWR/ Stainless steel piping, piping Loss of material due to Closed-Cycle Cooling No A-52 VII.C2-10

PWR components, and piping pitting and crevice Water System
elements exposed to closed corrosion
cycle cooling water

51 BWR/ Copper alloy piping, piping Loss of material due to Closed-Cycle Cooling No AP-12 VIL.A3-5
PWR components, piping pitting, crevice, and Water System VII.A4-6

elements, and heat galvanic corrosion VII.C2-4
exchanger components VII.E1-11
exposed to closed cycle V1I.E3-8
cooling water VII.E4-5

VI.F1 -15
VII.F2-13
VII.F3-15
VII.F4-11
VII.H1 -2
VIL.H2-8

AP-34 VIL.E1-2
VIL.F1-8VIL.F3-8

52 BWR/ Steel, stainless steel, and Reduction of heat Closed-Cycle Cooling No AP-63 VII.C2-3
PWR copper alloy heat exchanger transfer due to fouling Water System VII.E3-5

tubes exposed to closed V11.E4-3
cycle cooling water AP-77 VIL.F1-13

VIL.F2-11
VII.F3-13
VIL.F4-9

AP-80 VII.C2-2
VIL.F1-12
VII.F2-10

__ VII.F3-12



Table 3. Summary of Aging Management Programs for the Auxiliary Systems
Evaluated In Chapter Vil of the GALL Report

Aging Aging Management Further Related Unique
ID Type Component EffectvMechanism ProgramEaluation Generic Item

Effeci~ecanis ProramsRecommended item Ie

53 BWR/ Steel compressed air system Loss of material due to Compressed Air No A-26 VII.D-2
PWR piping, piping components, general and pitting Monitoring

and piping elements exposed corrosion
to condensation (internal)

54 BWR/ Stainless steel compressed Loss of material due to Compressed Air No AP-81 VIL.D-4
PWR air system piping, piping pitting and crevice Monitoring

components, and piping corrosion
elements exposed to internal
condensation

55 BWR/ Steel ducting closure bolting Loss of material due to External Surfaces No A-105 VlI.F1 -4
PWR exposed to air - indoor general corrosion Monitoring VII.F2-4

uncontrolled (external) VII.F3-4
VIL.F4-3
VI1.1-7

56 BWR/ Steel HVAC ducting and Loss of material due to External Surfaces No A-10 Vll.F1-2
PWR components external general corrosion Monitoring VII.F2-2

surfaces exposed to air - VII.F3-2
indoor uncontrolled (external) VIL.F4-1

57 BWR/ Steel piping and components Loss of material due to External Surfaces No A-80 VII.D-3
PWR external surfaces exposed to general corrosion Monitoring

air - indoor uncontrolled
(External)

58 BWR/ Steel external surfaces Loss of material due to External Surfaces No A-77 V1I.1-8
PWR exposed to air - indoor general corrosion Monitoring A-78 VII.l-9

uncontrolled (external), air- A-81 VII.l-11
outdoor (external), and
condensation (external)



C,,
CD

(D

0

0

z
C

m
G)
0

CD

Table 3. Summary of Aging Management Programs for the Auxiliary Systems
Evaluated In Chapter VII of the GALL Report

Agig AingMangemnt Further Related Uiu
ID Type Component AEffinct/echanism rogrManagement Evaluation Generic niqueEfet/ e h ni m P oga sRecommended Item Ie
59 BWR/ Steel heat exchanger Loss of material due to External Surfaces No AP-40 VII.G-6

PWR components exposed to air - general, pitting, and Monitoring VII.H2-4
indoor uncontrolled (external) crevice corrosion AP-41 Vil.F1 -10
or air -outdoor (external) VII.F2-8

VII.F73-1 0
ViI.F4-7
VII.G-5

______l VII.H2-3
60 BWR/ Steel piping, piping Loss of material due to External Surfaces No A-24 Vll.H1-8

PWR components, and piping general, pitting, and Monitoring
elements exposed to air - crevice corrosion
outdoor (external)

61 BWR/ Elastomer fire barrier Increased hardness, Fire Protection No A-19 VII.G-1
PWR penetration seals exposed to shrinkage and loss of A-20 VII.G-2

air - outdoor or air - indoor strength due to
uncontrolled weathering .

62 BWR/ Aluminum piping, piping Loss of material due to Fire Protection No AP-83 VIi.G-8
PWR components, and piping pitting and crevice

elements exposed to raw corrosion
water

63 BWR/ Steel fire rated doors Loss of material due to Fire Protection No A-21 VII.G-3
PWR exposed to air - outdoor or Wear A-22 VII.G-4

air - indoor uncontrolled
64 BWR/ Steel piping, piping Loss of material due to Fire Protection and Fuel No A-28 VII.G-21

PWR components, and piping general, pitting, and Oil Chemistry
elements exposed to fuel oil crevice corrosion

65 BWR/ Reinforced concrete Concrete cracking and Fire Protection and No A-90 VII.G-28
PWR structural fire barriers - spalling due to Structures Monitoring

walls, ceilings and floors aggressive chemical Program
exposed to air - indoor attack, and reaction
uncontrolled with aggregates
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Table 3. Summary of Aging Manageme
Evaluated in Chanter VII of the GALL Renort

int Programs for the Auxiliary Systems

ID Type Component Aging Aging Management Evaluaton Related IEffect/Mechanism Programs Recommended Item Ie

66 BWR/ Reinforced concrete Concrete cracking and Fire Protection and No A-92 VII.G-30
PWR structural fire barriers - spalling due to freeze Structures Monitoring

walls, ceilings and floors thaw, aggressive Program
exposed to air - outdoor chemical attack, and

reaction with
aggregates

67 BWR/ Reinforced concrete Loss of material due to Fire Protection and No A-91 VII.G-29
PWR structural fire barriers - corrosion of embedded Structures Monitoring A-93 VII.G-31

walls, ceilings and floors steel Program
exposed to air - outdoor or
air - indoor uncontrolled

68 BWR/ Steel piping, piping Loss of material due to Fire Water System No A-33 VII.G-24
PWR components, and piping general, pitting,

elements exposed to raw crevice, and
water microbiologically

influenced corrosion,
and fouling

69 BWR/ Stainless steel piping, piping Loss of material due to Fire Water System No A-55 VII.G-19
PWR components, and piping pitting and crevice

elements exposed to raw corrosion, and fouling
water

70 BWR/ Copper alloy piping, piping Loss of material due to Fire Water System No A-45 VII.G-12
PWR components, and piping pitting, crevice, and

elements exposed to raw microbiologically
water influenced corrosion,

and fouling

71 BWR/ Steel piping, piping Loss of material due to Inspection of Internal No A-23 VII.G-23
PWR components, and piping general, pitting, and Surfaces in Miscellaneous VII.H2-21

elements exposed to moist crevice corrosion Piping and Ducting
air or condensation (Internal) IComponents
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Table 3. Summary of Aging Management Programs for the Auxiliary Systems
Evaluated In Chanter VII of the GALL Renort

Aging Aging Management Further Related UniqueI Tye CmoetEffect/Mechanism Programs Evaluation Generic Item
Recommended Item

72 BWRI Steel HVAC ducting and Loss of material due to Inspection of Internal No A-08 Vil.F1 -3
PWR components internal general, pitting, Surfaces in Miscellaneous VlI.F2-3

surfaces exposed to crevice, and (for drip Piping and Ducting VII.F3-3
condensation (internal) pans and drain lines) Components VII.F4-2

microbiologically
influenced corrosion

73 BWR/ Steel crane structural girders Loss of material due to Inspection of Overhead No A-07 Vil.B-3
PWR in load handling system general corrosion Heavy Load and Light

exposed to air- indoor Load (Related to
uncontrolled (external) Refueling) Handling

Systems

74 BWR/ Steel cranes - rails exposed Loss of material due to Inspection of Overhead No A-05 ViI.B-1
PWR to air - Indoor uncontrolled Wear Heavy Load and Light

(external) Load (Related to
Refueling) Handling
Systems

75 BWR/ Elastomer seals and Hardening and loss of Open-Cycle Cooling No AP-75 VII.C1 -1
PWR components exposed to raw strength due to Water System AP-76 VII.C1-2

water elastomer degradation;
loss of material due to
erosion

76 BWR/ Steel piping, piping Loss of material due to Open-Cycle Cooling No A-38 VII.C1-19
PWR components, and piping general, pitting, Water System VII.C3-10

elements (without crevice, and Vll.H2-22
lining/coating or with microbiologically
degraded lining/coating) influenced corrosion,
exposed to raw water fouling, and

lining/coating
degradation
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Table 3. Summary of Aging Management Programs for the Auxiliary Systems
Evaluated In Chapter VII of the GALL Report

Agig gig Mnaemnt Further Related Uniu
ID Type Component Aging Aging Management Evaluation Generic nique

Efecl ec a is P o ra sRecommended Item Ie
77 BWR/ Steel heat exchanger Loss of material due to Open-Cycle Cooling No A-64 Vll.C1 -5

PWR components exposed to raw general, pitting, Water System
water crevice, galvanic, and

microbiologically
influenced corrosion,
and fouling

78 BWR/ Stainless steel, nickel alloy, Loss of material due to Open-Cycle Cooling No A-43 Vll.C3-2
PWR and copper alloy piping, pitting and crevice Water System A-53 Vll.C3-7

piping components, and corrosion AP-53 Vll.C1-13
piping elements exposed to VIl.C3-6
raw water

79 BWR/ Stainless steel piping, piping Loss of material due to Open-Cycle Cooling No A-54 Vll.C1-15
PWR components, and piping pitting and crevice Water System

elements exposed to raw corrosion, and fouling
water

80 BWR/ Stainless steel and copper Loss of material due to Open-Cycle Cooling No AP-45 VII.H2-11
PWR alloy piping, piping pitting, crevice, and Water System AP-55 V1I.H2-18

components, and piping microbiologically
elements exposed to raw influenced corrosion
water

81 BWR/ Copper alloy piping, piping Loss of material due to Open-Cycle Cooling No A-44 Vll.C1-9
PWR components, and piping pitting, crevice, and Water System

elements, exposed to raw microbiologically
water influenced corrosion,

and fouling

82 BWRi Copper alloy heat exchanger Loss of material due to Open-Cycle Cooling No A-65 Vll.C1-3
PWR components exposed to raw pitting, crevice, Water System

water galvanic, and
microbiologically
influenced corrosion,
and fouling
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Table 3. Summary of Aging Management Programs for the Auxiliary Systems
Evaluated In Chanter VII of the GALL Renort

Tpe C ni Aging Management Further Related Ique
ID Type Component Aging Aghnis Prgrm Maaeet Evaluation Generic UIque

Efec/ ec a is P o ra sRecommended Item Ie
83 BWR/ Stainless steel and copper Reduction of heat Open-Cycle Cooling No A-72 VIi.C1-6

PWR alloy heat exchanger tubes transfer due to fouling Water System AP-61 VIL.CI-7
exposed to raw water VII.C3-1

Vii.G-7
V11.H2-6

84 BWR/ Copper alloy >15% Zn Loss of material due to Selective Leaching of No A-47 Vli.C1.10
PWR piping, piping components, selective leaching Materials Vii.C3-3

piping elements, and heat ViI.G-13
exchanger components V11.H2-13
exposed to raw water, A-66 VIi.C1-4
treated water, or closed cycle AP-32 VII.A4-9
cooling water VII.C2-7

VII.E3-11
Vli.E4-9

AP-43 ViI.A3-6
ViI.A4-8
VII.C2-6
ViI.E1-13
VII.E3-10
Vii.E4-8
VIL.F1-17
VII.F2-15
VIl.F3-17
VII.F4-13
Vll.H1 -4
VII.H2-12

AP-65 ViI.E1 -3
VII.F1 -9
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Table 3. Summary of Aging Management Programs for the Auxiliary Systems
Evaluated in Chanter VII of the GALL Renort

Aging Aging Management FrhrRltd Unique
ID Type Component Effect/Mechanism Agrame Evaluation Generic Item

EfetM c ais r ga sRecommended Item

85 BWR/ Gray cast iron piping, piping Loss of material due to Selective Leaching of No A-02 VII.C11-12
PWR components, and piping selective leaching Materials VII.C3-5

elements exposed to soil, VII.G-1 5
raw water, treated water, or Vll.H1-5
closed-cycle cooling water VII.H2-15

A-50 VII.C2-8
VIL.F3-18

A-51 VIl.C1-l 1
VII.C3-4
VII.G-14
ViI.H2-14

AP-31 VII.A3-7
VII.A4-10
VII.C2-9
VII.El -14
VII.E3-12
VII.E4-10
Vll.F1 -18
VIL.F2-16
VII.F4-14
VII.G-16

86 BWR/ Structural steel (new fuel Loss of material due to Structures Monitoring No A-94 ViI.A1 -1
PWR storage rack assembly) general, pitting, and Program

exposed to air - indoor crevice corrosion
uncontrolled (external)

87 PWR Boraflex spent fuel storage Reduction of neutron- Boraflex Monitoring No A-86 VII.A2-4
racks neutron-absorbing absorbing capacity
sheets exposed to treated due to boraflex
borated water degradation .
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Table 3. Summary of Aging Management Programs for the Auxiliary Systems
Evaluated In Chanter Vii nf the CALL Reaort

Agig AingMangemnt Further Related Uiu
ID Type Component Aging | Aging Management Evaluation Generic UnItem

Efec/ecais PorasRecommended Item Ie
88 PWR Aluminum and copper alloy Loss of material due to Boric Acid Corrosion No AP-1 Vil.A3-4

>15% Zn piping, piping Boric acid corrosion VIL.E1-10
components, and piping AP-66 VI1.1-12
elements exposed to air with
borated water leakage

89 PWR Steel bolting and external Loss of material due to Boric Acid Corrosion No A-79 VII.A3-2
surfaces exposed to air with Boric acid corrosion VII.E1-1
borated water leakage Vn1.1-10

A-102 VII.l-2
90 PWR Stainless steel and steel with Cracking due to stress Water Chemistry No A-56 VII.A3-10

stainless steel cladding corrosion cracking A-97 VII.A2-7
piping, piping components, AP-82 VIL.E1 -20
piping elements, tanks, and
fuel storage racks exposed
to treated borated water
>60'C (>1400F)

91 PWR Stainless steel and steel with Loss of material due to Water Chemistry No AP-79 Vll.A2-1
stainless steel cladding pitting and crevice ViI.A3-8
piping, piping components, corrosion VII.E1-17
and piping elements exposed
to treated borated water

92 BWR/ Galvanized steel piping, None None NA - No AEM or AP-13 Vll.J-6
PWR piping components, and AMP

piping elements exposed to
air - indoor uncontrolled

93 BWR/ Glass piping elements None None NA - No AEM or AP-14 Vll.J-8
PWR exposed to air, air - indoor AMP AP-15 VII.J-10

uncontrolled (external), fuel AP-48 VII.J-7
oil, lubricating oil, raw water, AP-49 Vll.J-9
treated water, and treated AP-50 VII.J-1 1
borated water AP-51 VII.J-13

AP-52 VIl.J-12
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Table 3. Summary of Aging Management Programs for the Auxiliary Systems
Evaluated In Chapter VII of the GALL Report

Aging Aging Management Further Related Unique
ID Type Component Effect/Mechanism Programs Evaluation Generic Item

Recommended Item
94 BWR/ Stainless steel and nickel None None NA - No AEM or AP-16 VII.J-14

PWR alloy piping, piping AMP AP-17 VII.J-15
components, and piping
elements exposed to air -
indoor uncontrolled (external)

95 BWR/ Steel and aluminum piping, None None NA - No AEM or AP-2 VII.J-20
PWR piping components, and AMP AP-36 VII.J-1

piping elements exposed to
air - indoor controlled
(external)

96 BWR/ Steel and stainless steel None None NA - No AEM or AP-3 VII.J-21
PWR piping, piping components, AMP AP-19 VII.J-17

and piping elements in
concrete

97 BWR/ Steel, stainless steel, None None NA - No AEM or AP-6 VII.J-23
PWR aluminum, and copper alloy AMP AP-9 VII.J-4

piping, piping components, AP-22 VII.J-19
and piping elements exposed AP-37 VII.J-2
to gas

98 BWR/ Steel, stainless steel, and None None NA - No AEM or AP-4 VII.J-22
PWR copper alloy piping, piping AMP AP-8 VII.J-3

components, and piping AP-20 VII.J-18
elements exposed to dried
air

99 PWR Stainless steel and copper None None NA - No AEM or AP-1 1 VII.J-5
alloy <15% Zn piping, piping AMP AP-18 VII.J-16
components, and piping
elements exposed to air with
borated water leakage
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3 Table 4. Summary of Aging Management Programs for the Steam and Power Conversion System
Evaluated in Chapter Vill of the GALL Report

AigAging Fute vlain Related Uiu
ID Type Component EnectlMechanism Management Recommended tGeneric Unique

EfetMcalm Programs RcmeddItem Ie
1 BWR/ Steel piping, piping components, Cumulative fatigue TLAA, evaluated in Yes, TLAA S-08 VIII.B1-10

PWR and piping elements exposed to damage accordance with 10 VIII.B2-5
steam or treated water CFR 54.21 (c) S-1I VlIl.D1-7

VliI.D2-6
VIII.G-37

2 BWR/ Steel piping, piping components, Loss of material due to Water Chemistry Yes, detection of aging S-04 VIII.A-15
PWR and piping elements exposed to general, pitting and and One-Time effects is to be VIII.C-3

steam crevice corrosion Inspection evaluated S-06 VIII.A-16
VIII.C-4

3 PWR Steel heat exchanger components Loss of material due to Water Chemistry Yes, detection of aging S-19 VIII.E-37
exposed to treated water general, pitting and and One-Time effects is to be VUIL.F-28

crevice corrosion Inspection evaluated

4 BWR/ Steel piping, piping components, Loss of material due to Water Chemistry Yes, detection of aging S-09 VIII.B2-6
PWR and piping elements exposed to general, pitting and and One-Time effects is to be VIII.C-6

treated water crevice corrosion Inspection evaluated VIII.D2-7
VIII.E-33

S-10 VIII.B1-11
VIII.C-7
VIII.D1-8
VIII.E-34
VIII.F-25
VIII.G-38

5 BWR Steel heat exchanger components Loss of material due to Water Chemistry Yes, detection of aging S-18 VIII.E-7
exposed to treated water general, pitting, and One-Time effects is to be

crevice, and galvanic Inspection evaluated
corrosion
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Table 4. Summary of Aging Management Programs for the Steam and Power Conversion System
Evaluated In Chapter Vill of the GALL Report

Aging Aging Further Evaluation Rltd Uniu
Type Component Effec/Mechanism |Management Recommended Generic mtem

I TyeCmoetffc ecnsm Programs Item___

6 BWR/ Steel and stainless steel tanks Loss of material due to Water Chemistry Yes, detection of aging S-13 VIII.E-40
PWR exposed to treated water general (steel only) and One-Time effects is to be VIII.G-41

pitting and crevice Inspection evaluated
corrosion

7 BWR/ Steel piping, piping components, Loss of material due to Lubricating Oil Yes, detection of aging SP-25 VIII.A-14
PWR and piping elements exposed to general, pitting and Analysis and One- effects is to be VIII.D1-6

lubricating oil crevice corrosion Time Inspection evaluated VIII.D2-5
VIII.E-32
VIII.G-35

8 BWR/ Steel piping, piping components, Loss of material due to Plant specific Yes, plant specific S-12 VIII.G-36
PWR and piping elements exposed to general, pitting,

raw water crevice, and
microbiologically-
influenced corrosion,
and fouling

9 BWR/ Stainless steel and copper alloy Reduction of heat Water Chemistry Yes, detection of aging SP-40 VIII.E-13
PWR heat exchanger tubes exposed to transfer due to fouling and One-Time effects is to be VIII.F-10

treated water Inspection evaluated SP-58 VIII.E-10
VIIL.F-7
VIII.G-10

10 BWR/ Steel, stainless steel, and copper Reduction of heat Lubricating Oil Yes, detection of aging SP-53 VIII.G-8
PWR alloy heat exchanger tubes transfer due to fouling Analysis and One- effects is to be SP-62 VIII.G-12

exposed to lubricating oil Time Inspection evaluated SP-63 VIII.G-15
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Table 4. Summary of Aging Management Programs for the Steam and Power Conversion System
Evaluated In Chapter Viil of the GALL Report

AigAging Fute vlain Related Uiu
ID Type Component EffectiMechansm Programs Recommended temed Item

11 BWR/ Buried steel piping, piping Loss of material due to Buried Piping and No S-01 VIII.E-1
PWR components, piping elements, and general, pitting, Tanks Surveillance VIII.G-1

tanks (with or without coating or crevice, and
wrapping) exposed to soil microbiologically- or

Influenced corrosion
Buried Piping and Yes, detection of aging
Tanks Inspection effects and operating

experience are to be
further evaluated

12 BWR/ Steel heat exchanger components Loss of material due to Lubricating Oil Yes, detection of aging S-17 VIII.G-6
PWR exposed to lubricating oil general, pitting, Analysis and One- effects is to be

crevice, and Time Inspection evaluated
microbiologically-
influenced corrosion

13 BWR Stainless steel piping, piping Cracking due to stress Water Chemistry Yes, detection of aging SP-45 Vlil.A-1 1
components, piping elements corrosion cracking and One-Time effects is to be VIII.B2-1
exposed to steam Inspection evaluated

14 BWR/ Stainless steel piping, piping Cracking due to stress Water Chemistry Yes, detection of aging S-39 VIII.F-3
PWR components, piping elements, corrosion cracking and One-Time effects Is to be SP-17 VIII.B1 -5

tanks, and heat exchanger Inspection evaluated Vlil.C-2
components exposed to treated VIII.D1-5
water >601C (>1400F) VIII.E-30

VIII.F-24
VIII.G-33

SP-19 VIII.E-31
SP-42 VIII.E-38
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Table 4. Summary of Aging Management Programs for the Steam and Power Conversion System
Evaluated in Chapter Vill of the GALL Report

Aging Aging Further Evaluation Related Unique
ID TyeCopnetEffect/Mechanism Management Recommended Generic Item

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _P ro g ra m s _ _ _ _ _ _ _ _ _ _ Ite m _ _ _ _ _

15 BWR/ Aluminum and copper alloy piping, Loss of material due to Water Chemistry Yes, detection of aging SP-24 VIII.D1)-1
PWR piping components, and piping pitting and crevice and One-Time effects is to be V II.D2-1

elements exposed to treated water corrosion Inspection evaluated VIII.E-15
VIII.F-12
VIII.G-17

SP-61 Vill.A-5
Vill.F-15

16 BWR/ Stainless steel piping, piping Loss of material due to Water Chemistry Yes, detection of aging S-21 VIII.E-4
PWR components, and piping elements; pitting and crevice and One-Time effects is to be S-22 VI .E-36

tanks, and heat exchanger corrosion Inspection evaluated VIII.F-27
components exposed to treated SP-16 VIII.B1-4
water VIII.C-1

VIII.D1-4
VIII.D2-4
VIII.E-29
VIII.F-23
VIII.G-32

17 BWR/ Stainless steel piping, piping Loss of material due to Plant specific Yes, plant specific SP-37 VIII.E-28
PWR components, and piping elements pitting and crevice VIII.G-31

exposed to soil corrosion

18 BWR/ Copper alloy piping, piping Loss of material due to Lubricating Oil Yes, detection of aging SP-32 VIII.A-3
PWR components, and piping elements pitting and crevice Analysis and One- effects is to be VIII.D1)-2

exposed to lubricating oil corrosion Time Inspection evaluated V111.D2-2
VIII.E-17
VIII.G-19
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Table 4. Summary of Aging Management Programs for the Steam and Power Conversion System
Evaluated in Chapter Vil of the GALL Report

ID Type Component Aging Magnagemnt Further Evaluation Relaedi UniqueEftectlMechanism Praongement Recommended Generic Item

19 BWR/ Stainless steel piping, piping Loss of material due to Lubricating Oil Yes, detection of aging S-20 VIII.G-3
PWR components, piping elements, and pitting, crevice, and Analysis and One- effects is to be SP-38 Vili.A-9

heat exchanger components microbiologically- Time Inspection evaluated VlII.D1-3
exposed to lubricating oil influenced corrosion VIII.D2-3

ViII.E-26
ViII.G-29

20 BWR/ Steel tanks exposed to air - Loss of material/ Aboveground Steel No S-31 VIII.E-39
PWR outdoor (external) general, pitting, and Tanks VIII.G-40

crevice corrosion
21 BWR/ High-strength steel closure bolting Cracking due to cyclic Bolting Integrity No S-03 VIII.H-3

PWR exposed to air with steam or water loading, stress
leakage corrosion cracking

22 BWR/ Steel bolting and closure bolting Loss of material due to Bolting Integrity No S-02 VIII.H-6
PWR exposed to air with steam or water general, pitting and S-32 VliI.H-1

leakage, air - outdoor (external), crevice corrosion; loss S-33 VIII.H-5
or air - Indoor uncontrolled of preload due to S-34 VIII.H-4
(external); thermal effects, gasket

creep, and self-
loosening

23 BWR/ Stainless steel piping, piping Cracking due to stress Closed-Cycle No SP-54 VIII.E-25
PWR components, and piping elements corrosion cracking Cooling Water VIII.F-21

exposed to closed-cycle cooling System VIII.G-28
water >60'C (>140'F)

24 BWR/ Steel heat exchanger components Loss of material due to Closed-Cycle No S-23 VIII.A-1
PWR exposed to closed cycle cooling general, pitting, Cooling Water VIII.E-5

water crevice, and galvanic System VIII.F-4
corrosion ViII.G-5
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Table 4. Summary of Aging Management Programs for the Steam and Power Conversion System
Evaluated In Chapter Vill of the GALL Report

Aging Aging Further Evaluation Rltd Uiu
ID Type Component EffectMechanism Management Recommended tGeneric mie

EfetMcaim Programs Item _ _____

25 BWR/ Stainless steel piping, piping Loss of material due to Closed-Cycle No S-25 VIII.E-2
PWR components, piping elements, and pitting and crevice Cooling Water VOIL.F-1

heat exchanger components corrosion System VIII.G-2
exposed to closed cycle cooling SP-39 VIII.E-24
water VIII.F-20

__ l VIII.G-27
26 BWR/ Copper alloy piping, piping Loss of material due to Closed-Cycle No SP-8 VIII.E-16

PWR components, and piping elements pitting, crevice, and Cooling Water VIII.F-13
exposed to closed cycle cooling galvanic corrosion System VIII.G-18
water

27 BWR/ Steel, stainless steel, and copper Reduction of heat Closed-Cycle No SP-41 V1II.E-1 1
PWR alloy heat exchanger tubes transfer due to fouling Cooling Water VIII.F-8

exposed to closed cycle cooling System VIII.G-1 1
water SP-57 VIII.E-8

SP-64 VIII.A-2
VIII.E-14
VIII.F-11
VIII.G-14

28 BWR/ Steel external surfaces exposed to Loss of material due to External Surfaces No S-29 VIII.H-7
PWR air - indoor uncontrolled (external), general corrosion Monitoring S-41 VIII.H-8

condensation (external), or air S-42 VIII.H-10
outdoor (external) I
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Table 4. Summary of Aging Management Programs for the Steam and Power Conversion System
Evaluated In Chapter Vill of the GALL Report

Aging Aging Further Evaluation Related UniqueID Type Component EffetIwechanism Management Recommended Generic Item
__ _ _ _ _ _ _ _ _ _ _ _Programs Item

29 BWR/ Steel piping, piping components, Wall thinning due to Flow-Accelerated No S-15 VIII.A-17
PWR and piping elements exposed to flow-accelerated Corrosion Vli.B13-9

steam or treated water corrosion VIII.B2-4
VIII.C-5

S-16 VIl.D1-9
VlilD2-8
VIII.E-35
ViII.F-26
VIII.G-39

30 BWR/ Steel piping, piping components, Loss of material due to Inspection of No SP-59 V1II.B1-6
PWR and piping elements exposed to air general, pitting, and Internal Surfaces in SP-60 VIII.B1-7

outdoor (internal) or condensation crevice corrosion Miscellaneous VIII.G-34
(internal) Piping and Ducting

Components
31 BWR/ Steel heat exchanger components Loss of material due to Open-Cycle No S-24 V111.E-6

PWR exposed to raw water general, pitting, Cooling Water VIII.F-5
crevice, galvanic, and System VIII.G-7
microbiologically-
influenced corrosion,
and fouling

32 BWR/ Stainless steel and copper alloy Loss of material due to Open-Cycle No SP-31 VIII.A-4
PWR piping, piping components, and pitting, crevice, and Cooling Water VIII.E-18

piping elements exposed to raw microbiologically- System VIII.F-14
water influenced corrosion V11I.G-20

SP-36 VIli.E-27
Vlil.F-22
VIII.G-30
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Table 4. Summary of Aging Management Programs for the Steam and Power Conversion System
Evaluated in Chapter Vill of the GALL Report

ID Type Component Aging Aging Further Evaluation Gentedi UniqueI TyeCmoetEffect/Mechanism Management Recommended Genrm Item
__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ P rogram s Item__ _ _ __ _ _ __ _ __ _ _ _

33 BWR/ Stainless steel heat exchanger Loss of material due to Open-Cycle No S-26 VIII.E-3
PWR components exposed to raw water pitting, crevice, and Cooling Water VIII.F-2

microbiologically- System VI11.G-4
influenced corrosion,
and fouling

34 BWR/ Steel, stainless steel, and copper Reduction of heat Open-Cycle No S-27 VIII.G-16
PWR alloy heat exchanger tubes transfer due to fouling Cooling Water S-28 VIII.E-12

exposed to raw water System VIII.F-9
VIII.G-13

SP-56 VIII.E-9
VIII.F-6

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ V III.G -9

35 BWR/ Copper alloy >15% Zn piping, Loss of material due to Selective Leaching No SP-29 VIII.E-19
PWR piping components, and piping selective leaching of Materials VIII.F-16

elements exposed to closed cycle VIII.G-21
cooling water, raw water, or SP-30 VIII.A-6
treated water VIII.E-20

VIII.F-17
VIII.G-22

SP-55 VIII.E-21
VIII.F-18
VIII.G-23
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Table 4. Summary of Aging Management Programs for the Steam and Power Conversion System
Evaluated In Chapter Viii of the GALL Report

I TyeCmoetAging Aging Further Evaluation Relae UniqueID Type Component EfectMechanism Management Recommended Generic Item
__ _ _ _ _ _ _ _ _ _ Program s __ _ _ _ _ _ _ _ _ _ Item

36 BWR/ Gray cast iron piping, piping Loss of material due to Selective Leaching No SP-26 VIII.E-22
PWR components, and piping elements selective leaching of Materials VIII.G-25

exposed to soil, treated water, or SP-27 VIIL.A-8
raw water Vlil.E-23

Vlil.F-19
VIiI.G-26

SP-28 VIII.A-7
VIiI.G-24

37 BWR/ Steel, stainless steel, and nickel- Loss of material due to Water Chemistry No S-05 VIII.B2-3
PWR based alloy piping, piping pitting and crevice S-07 ViI.B1-8

components, and piping elements corrosion SP-18 Viil.B1-1
exposed to steam SP-43 VIII.A-12

Vl11.31 -3
SP-46 VIiI.A-13

__ Vli.B2-2
38 PWR Steel bolting and external surfaces Loss of material due to Boric Acid No S-30 VIII.H-9

exposed to air with borated water boric acid corrosion Corrosion S-40 Vili.H-2
leakage

39 PWR Stainless steel piping, piping Cracking due to stress Water Chemistry No SP-44 VIII.A-10
components, and piping elements corrosion cracking VIII.B13-2
exposed to steam

40 BWR/ Glass piping elements exposed to None None NA - No AEM or AMP SP-9 Vl11.1-5
PWR air, lubricating oil, raw water, and SP-10 V11.1-6

treated water SP-33 V111.1-4
SP-34 V111.1-7

. SP-35 Vl11.1-8
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Table 4. Summary of Aging Management Programs for the Steam and Power Conversion System
Evaluated In Chapter Vill of the GALL Report

AngAging Fute vlain Related Uiu
ID Type Component EffecMechanism nagement FurtherEvaluatIon Generic tUnIue

EfetMca~m Programs RcmeddItem Ie

41 BWR/ Stainless steel, copper alloy, and None None NA - No AEM or AMP SP-6 V111.1-2
PWR nickel alloy piping, piping SP-11 VII.1-9

components, and piping elements SP-12 V111.1-10
exposed to air - indoor
uncontrolled (external)

42 BWR/ Steel piping, piping components, None None NA - No AEM or AMP SP-1 V111.1-13
PWR and piping elements exposed to air

- indoor controlled (external)

43 BWR/ Steel and stainless steel piping, None None NA - No AEM or AMP SP-2 V111.1-14
PWR piping components, and piping SP-13 VIII.1-11

elements in concrete
44 BWR/ Steel, stainless steel, aluminum, None None NA - No AEM or AMP SP-4 VI11.l-15

PWR and copper alloy piping, piping SP-5 V111.1-3
components, and piping elements SP-15 VIII1.-12
exposed to gas SP-23 V111.1-1
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Table 5. Summary of Aging Management Programs for Structures and Component Supports Evaluated In Chapters 11
and III of the GALL Report

D Tye CmoetAging Further Evaluation Related Iunique
ID EType fComponent fect/Mechanism Aging Management Programs Recommended Generic | Item

PWR Concrete (Reinforced and Prestressed) and Steel Containment

BWR Concrete (Mark 11 and 111) and Steel (Mark 1,11, and 111) Containment

I BWR/ Concrete elements: Aging of accessible ISI (IWL) and for inaccessible Yes, plant-specific, if C-03 II.A1-4
PWR walls, dome, and inaccessible concrete, an examination of the environment is C-05 II.A1 -7

basemat, ring girder, concrete areas due representative samples of below- aggressive C-25 II.A2-4
buttresses, to aggressive grade concrete and periodic II.13.1-1
containment (as chemical attack, monitoring of groundwater if C-26 Il.B13.2-5
applicable). and corrosion of environment is non-aggressive. II.B2.2-5

embedded steel A plant specific program is to be C-27 11.13.2-5
evaluated if environment is C-41 11.11.2-2
aggressive. ll.B2.2-2

C-42 ll.B3.2-7
C-43 II.A2-7

_11.13.1-6

2 BWR/ Concrete elements; Cracks and Structures Monitoring Program. Yes, if not within the C-06 ll.B13.2-1
PWR All distortion due to If a de-watering system is relied scope of the 11.32.2-1

increased stress upon for control of settlement, applicant's structures 11.33.2-1
levels from then the licensee is to ensure monitoring program or C-36 II.A2-5
settlement proper functioning of the de- a de-watering system Il.B3.1-2

watering system through the is relied upon C-37 II.A1 -5
period of extended operation.

3 BWR/ Concrete elements: Reduction in Structures Monitoring Program. Yes, if not within the C-07 II.A1-8
PWR foundation, sub- foundation strength, If a de-watering system is relied scope of the II.A2-8

foundation cracking, differential upon to control erosion of applicant's structures 1l.B13.2-7
settlement due to cement from porous concrete monitoring program or II.B2.2-7
erosion of porous subfoundations, then the a de-watering system 11.13.1-7
concrete licensee is to ensure proper is relied upon 11.13.2-8
subfoundation functioning of the de-watering

system through the period of
extended operation.



Table 5. Summary of Aging Management Programs for Structures and Component Supports Evaluated in Chapters ii
and Ill of the GALL Report

Aging Further Evaluation Related Unique
I Tye CmoetEffect/Mechanism AigManagement Programs RcmeddGeneric Item

Ag~n ReommededItem

4 BWR/ Concrete elements: Reduction of Plant-specific Yes, plant-specific if C-08 Il.A1-1
PWR dome, wall, basemat, strength and temperature limits are C-33 ll.B3.2-2

ring girder, modulus due to exceeded C-34 I.A2-1
buttresses, elevated C-35 ll.B1 .2-3
containment, temperature ll.B2.2-3
concrete fill-in C-50 lI.B3.1-4
annulus (as
applicable)

5 BWR Steel elements: Loss of material due ISI (IWE) and 10 CFR Part 50, Yes, if corrosion is C-19 ll.B1.1-2
Drywell; torus; drywell to general, pitting Appendix J significant for lI.B3.1-8
head; embedded and crevice inaccessible areas C-46 ll.B13.2-8
shell and sand pocket corrosion II.B2.1 -1
regions; drywell ll.B2.2-110
support skirt; torus
ring girder;
downcomers; liner
plate, ECCS suction
header, support skirt,
region shielded by
diaphragm floor,
suppression chamber
(as applicable)

6 BWR/ Steel elements: steel Loss of material due ISI (IWE) and 10 CFR Part 50, Yes, if corrosion is C-09 II.A1-1 1
PWR liner, liner anchors, to general, pitting Appendix J significant for II.A2-9

integral attachments and crevice inaccessible areas ll.B3.2-9
corrosion

7 BWR/ Prestressed Loss of prestress TLAA evaluated in accordance Yes, TLAA C-11 IL.A1-9
PWR containment tendons due to relaxation, with 10 CFR 54.21 (c) ll.B2.2-8

shrinkage, creep,
and elevated
temperature
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Table 5. Summary of Aging Management Programs for Structures and Component Supports Evaluated In Chapters 1I
and Ill of the GALL Report

[ T C o Aging A M t Pr s Further Evaluation Generic Unique
ID Tpe ompoentEffectIMechanlsm Aging Management PrgasRecommended Itemei Item

8 BWR Steel and stainless Cumulative fatigue TLAA evaluated in accordance Yes, TLAA C-21 ll.B13.1-4
steel elements: vent damage (CLB with 10 CFR 54.21(c) C-48 ll.B2.2-14
line, vent header, fatigue analysis
vent line bellows; exists)
downcomers;

9 BWR/ Steel, stainless steel Cumulative fatigue TLAA evaluated in accordance Yes, TLAA C-13 I.A3-4
PWR elements, dissimilar damage (CLB with 10 CFR 54.21(c) ll.B4-4

metal welds: fatigue analysis C-45 ll.B2.1-4
penetration sleeves, exists)
penetration bellows;
suppression pool
shell, unbraced
downcomers

10 BWR/ Stainless steel Cracking due to ISI (IWE) and 10 CFR Part 50, Yes, detection of aging C-15 II.A3-2
PWR penetration sleeves, stress corrosion Appendix J and additional effects is to be ll.B4-2

penetration bellows, cracking appropriate evaluated
dissimilar metal welds examinations/evaluations for

bellows assemblies and
dissimilar metal welds

11 BWR Stainless steel vent Cracking due to ISI (IWE) and 10 CFR Part 50, Yes, detection of aging C-22 ll.B13.1-5
line bellows, stress corrosion Appendix J, and additional effects is to be

cracking appropriate evaluated
examination/evaluation for
bellows assemblies and

._ dissimilar metal welds
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Table 5. Summary of Aging Management Programs for Structures and Component Supports Evaluated in Chapters II
and ill of the GALL Report

AngFurther Evaluation Related Unique
ID Type Component EAgin AMechanism Aging Management Programs GRcemmended Gneric Item

Item
12 BWR/ Steel, stainless steel Cracking due to ISI (IWE) and 10 CFR Part 50, Yes, detection of aging C-14 II.A3-3

PWR elements, dissimilar cyclic loading Appendix J supplemented to effects is to be 1I.B4-3
metal welds: detect fine cracks evaluated C-44 ll.B2.1-3
penetration sleeves,
penetration bellows;
suppression pool
shell, unbraced
downcomers

13 BWR Steel, stainless steel Cracking due to ISI (IWE) and 10 CFR Part 50, Yes, detection of aging C-20 Il.B13.1-3
elements, dissimilar cyclic loading Appendix J supplemented to effects is to be C-47 II.B2.2-13
metal welds: torus; detect fine cracks evaluated
vent line; vent
header; vent line
bellows; downcomers

14 BWR/ Concrete elements: Loss of material ISI (IWL) Yes, for inaccessible C-01 I.A1-2
PWR dome, wall, basemat (Scaling, cracking, Evaluation is needed for plants areas of plants located C-28 il.A2-2

ring girder, and spalling) due to that are located in moderate to in moderate to severe C-29 l1.B3.2-3
buttresses, freeze-thaw severe weathering conditions weathering conditions
containment (as (weathering index >100 day-
applicable) inch/yr) (NUREG-1557).

15 BWR/ Concrete elements: Increase in porosity, ISI (IWL) for accessible areas. Yes, if concrete was C-02 I.A1-6
PWR walls, dome, permeability due to None for inaccessible areas if not constructed as C-04 II.A1-3

basemat, ring girder, leaching of calcium concrete was constructed in stated for inaccessible C-30 II.A2-6
buttresses, hydroxide; cracking accordance with the areas II.B3.1-3
containment, due to expansion recommendations in ACI C-31 II.B13.2-6
concrete fill-in and reaction with 201.2R. II.B2.2-6
annulus (as aggregate C-32 II.B3.2-6
applicable). C-38 II.A2-3

C-39 II.B1.2-4
II.B2.2-4

C-40 II.B3.2-4
_ C-51 II.B3.1-5

CD)
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Table 5. Summary of Aging Management Programs for Structures and Component Supports Evaluated In Chapters 11
and IlI of the GALL Report

ID T p o p n n Aging gig M ng m n rga s Further Evaluation Related UniqueID T Component EffectlMechanism Aging Management Programs Recommended Generic Item
Item

16 BWR/ Seals, gaskets, and Loss of sealing and ISI (IWE) and 10 CFR Part 50, No C-18 II.A3-7
PWR moisture barriers leakage through Appendix J lI.B4-7

containment due to
deterioration of joint
seals, gaskets, and
moisture barriers
(caulking, flashing,
and other sealants)

17 BWR/ Personnel airlock, Loss of leak 10 CFR Part 50, Appendix J and No C-17 II.A3-5
PWR equipment hatch and tightness in closed Plant Technical Specifications Il.B4-5

CAD hatch locks, position due to
hinges, and closure mechanical wear of
mechanisms locks, hinges and

closure
mechanisms

18 BWR/ Steel penetration Loss of material due ISI (IWE) and 10 CFR Part 50, No C-12 II.A3-1
PWR sleeves and to general, pitting, Appendix J ll.B4-1

dissimilar metal and crevice C-16 Il.A3-6
welds; personnel corrosion Il.B4-6
airlock, equipment

__ hatch and CRD hatch
19 BWR Steel elements: Cracking due to ISI (IWE) and 10 CFR Part 50, No C-24 ll.B3.1-9

stainless steel stress corrosion Appendix J ll.B3.2-10
suppression chamber cracking
shell (inner surface)

20 BWR Steel elements: Loss of material due ISI (IWE) and 10 CFR Part 50, No C-49 ll.B13.2-10
suppression chamber to general, pitting, Appendix J 1I.B2.2-12
liner (interior surface) and crevice

corrosion



Table 5. Summary of Aging Management Programs for Structures and Component Supports Evaluated In Chapters 11
and Ill of the GALL Report

ID Type Component Aging Management Programs Further Evaluation ee UniqueD Tye CmoetEffect/Mechanism angmnRecommended Gtenei Item

21 BWR Steel elements: Fretting or lock up ISI (IWE) No C-23 lI.B13.1-1
drywell head and due to mechanical lI.B13.2-9
downcomer pipes wear ll.B2.1-2

ll.B2.2-11

22 BWR/ Prestressed Loss of material due ISI (IWL) No C-10 II.A1-10
PWR containment: tendons to corrosion Il.B2.2-9

and anchorage
components

Safety-Related and Other Structures; and Component Supports_

23 BWR/ All Groups except Cracking, loss of Structures Monitoring Program Yes, if not within the T-01 III.A1-6
PWR Group 6: interior and bond, and loss of scope of the III.A2-6

above grade exterior material (spalling, applicant's structures III.A3-6
concrete scaling) due to monitoring program III.A5-6

corrosion of III.A7-5
embedded steel III.A8-5

III.A9-5

24 BWR/ All Groups except Increase in porosity Structures Monitoring Program Yes, if not within the T-06 III.A1-10
PWR Group 6: interior and and permeability, scope of the III.A2-10

above grade exterior cracking, loss of applicant's structures III.A3-10
concrete material (spalling, monitoring program III.A4-4

scaling) due to III.A5-10
aggressive III.A7-9
chemical attack III.A9-9

25 BWR/ All Groups except Loss of material due Structures Monitoring Program. Yes, if not within the T-1 1 III.A1-12
PWR Group 6: steel to corrosion If protective coatings are relied scope of the III.A2-12

components: all upon to manage the effects of applicant's structures III.A3-12
structural steel aging, the structures monitoring monitoring program III.A4-5

program is to include provisions III.A5-12
to address protective coating II.A7-1 0
monitoring and maintenance. llI.AB-8
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Table 5. Summary of Aging Management Programs for Structures and Component Supports Evaluated in Chapters 11
and IIl of the GALL Report

ID Tp opnn Aging gn M t Further Evaluation Related UniqueID Type Component EffectlMechanism Aging Management Programs Recommended Generic Item
Item

26 BWR/ All Groups except Loss of material Structures Monitoring Program. Yes, if not within the T-01 III.A1-6
PWR Group 6: accessible (spalling, scaling) Evaluation is needed for plants scope of the III.A2-6

and inaccessible and cracking due to that are located in moderate to applicant's structures III.A3-6
concrete: foundation freeze-thaw severe weathering conditions monitoring program or 1I.A5-6

(weathering index >100 day- for inaccessible areas III.A7-5
inchlyr) (NUREG-1557). of plants located in III.A8-5

moderate to severe IlI.A9-5
weathering conditions

27 BWR/ All Groups except Cracking due to Structures Monitoring Program Yes, if not within the T-03 1l.A1-2
PWR Group 6: accessible expansion due to None for Inaccessible areas if scope of the III.A2-2

and Inaccessible reaction with concrete was constructed in applicant's structures 11l.A3-2
interior/exterior aggregates accordance with the monitoring program or III.A4-2
concrete recommendations In ACI concrete was not Ill.A5-2

201.2R-77. constructed as stated III.A7-1
for inaccessible areas III.A8-1

III.A9-1
28 BWR/ Groups 1-3, 5-9: All Cracks and Structures Monitoring Program. Yes, if not within the T-08 Ill.A1-3

PWR distortion due to If a de-watering system is relied scope of the III.A2-3
increased stress upon for control of settlement, applicant's structures III.A3-3
levels from then the licensee is to ensure monitoring program or III.A5-3
settlement proper functioning of the de- a de-watering system llI.A6-4

watering system through the is relied upon III.A7-2
period of extended operation. III.A8-2

III.A9-2
29 BWR/ Groups 1-3, 5-9: Reduction in Structures Monitoring Program. Yes, if not within the T-09 lll.A1-8

PWR foundation foundation strength, If a de-watering system is relied scope of the III.A2-8
cracking, differential upon for control of settlement, applicant's structures III.A3-8
settlement due to then the licensee is to ensure monitoring program or III.A5-8
erosion of porous proper functioning of the de- a de-watering system III.A6-8
concrete watering system through the is relied upon III.A7-7
subfoundation period of extended operation. III.A8-7

__ III.A9-7
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Table 5. Summary of Aging Management Programs for Structures and Component Supports Evaluated In Chapters 11
and 1II of the GALL Report

ID Type Component Aging Aging Management Programs Recommended vRlated Item
Item

30 BWR/ Group 4: Radial Lock-up due to ISI (IWF) or Structures Yes, if not within the T-1 3 III.A4-6
PWR beam seats in BWR wear Monitoring Program scope of ISI or

drywell; RPV support structures monitoring
shoes for PWR with program
nozzle supports;
Steam generator
supports

31 BWR/ Groups 1-3, 5, 7-9: Increase in porosity Structures monitoring Program; Yes, plant-specific, if T-05 III.A1-4
PWR below-grade concrete and permeability, Examination of representative environment is III.A2-4

components, such as cracking, loss of samples of below-grade aggressive III.A3-4
exterior walls below material (spalling, concrete, and periodic III.A5-4
grade and foundation scaling)/ aggressive monitoring of groundwater, if the III.A7-3

chemical attack; environment is non-aggressive. III.A8-3
Cracking, loss of A plant specific program is to be III.A9-3
bond, and loss of evaluated if environment is T-07 III.A1-5
material (spalling, aggressive. III.A2-5
scaling)/ corrosion III.A3-5
of embedded steel III.A5-5

III.A7-4
III.A8-4
III.A9-4

32 BWR/ Groups 1-3, 5, 7-9: Increase in porosity Structures Monitoring Program Yes, if concrete was T-02 III.A1-7
PWR exterior above and and permeability, for accessible areas. None for not constructed as III.A2-7

below grade loss of strength due inaccessible areas if concrete stated for inaccessible III.A3-7
reinforced concrete to leaching of was constructed in accordance areas III.A5-7
foundations calcium hydroxide. with the recommendations in ACI III.A7-6

201.2R-77. III.A8-6
III.A9-6
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Table 5. Summary of Aging Management Programs for Structures and Component Supports Evaluated in Chapters 11
and IlI of the GALL Report

Aging Further Evaluation Related UiuID Type Component Effect/Mehanism Aging Management Programs Recommended Generic Itemque
E t f e c l ~ e c h n i s m e c o m m n d e dI t e m i e

33 BWR/ Groups 1-5: concrete Reduction of Plant-specific Yes, plant-specific if T-10 III.A1-1
PWR strength and temperature limits are 1ll.A2-1

modulus due to exceeded III.A3-1
elevated III.A4-1
temperature III.A5-1

34 BWR/ Group 6: Cracking, loss of Inspection of Water-Control Yes, plant-specific if T-18 III.A6-1
PWR Concrete; bond, loss of Structures Assoc with Nuclear environment is T-19 III.A6-3

all material due to Power Plants and for aggressive
corrosion of Inaccessible concrete, exam of
embedded steel; rep. samples of below-grade
increase in porosity concrete, and periodic
and permeability, monitoring of groundwater, if
cracking, loss of environment is non-aggressive.
material due to Plant specific if environment is
aggressive aggressive.
chemical attack

35 BWR/ Group 6: exterior Loss of material Inspection of Water-Control Yes, for inaccessible T-15 III.A6-5
PWR above and below (spalling, scaling) Structures Associated with areas of plants located

grade concrete and cracking due to Nuclear Power Plants. in moderate to severe
foundation freeze-thaw Evaluation is needed for plants weathering conditions

that are located in moderate to
severe weathering conditions
(weathering index >100 day-
inch/yr) (NUREG-1557).

i
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Table 5. Summary of Aging Management Programs for Structures and Component Supports Evaluated In Chapters 11
and Ill of the GALL Report

Aging Further Evaluation Related Uiu
ID Type Component Effect Mechanism Aging Management Programs Recommended Generic unique

Item

36 BWR/ Group 6: all Cracking due to Accessible areas: Inspection of Yes, if concrete was T-17 lll.A6-2
PWR accessible/ expansion/ reaction Water-Control Structures not constructed as

inaccessible with aggregates Associated with Nuclear Power stated for inaccessible
reinforced concrete Plants. areas

None for inaccessible areas if
concrete was constructed in
accordance with the
recommendations in ACI
201 .2R-77.

37 BWR/ Group 6: exterior Increase in porosity For accessible areas, Inspection Yes, if concrete was T-16 III.A6-6
PWR above and below and permeability, of Water-Control Structures not constructed as

grade reinforced loss of strength due Associated with Nuclear Power stated for inaccessible
concrete foundation to leaching of Plants. None for inaccessible areas
interior slab calcium hydroxide areas if concrete was

constructed in accordance with
the recommendations in ACI
201 .2R-77.

38 BWR/ Groups 7, 8: Tank Cracking due to Plant-specific Yes, plant specific T-23 III.A7-11
PWR liners stress corrosion Ill.A8-9

cracking; loss of
material due to
pitting and crevice
corrosion

39 BWR/ Support members; Loss of material due Structures Monitoring Program Yes, if not within the T-30 Ill.B2-10
PWR welds; bolted to general and scope of the lll.B3-7

connections; support pitting corrosion applicant's structures I l.B4-10
anchorage to building monitoring program lll.B5-7
structureC,,
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Table 5. Summary of Aging Management Programs for Structures and Component Supports Evaluated In Chapters 11
and Ill of the GALL Report

I Tye CmoetAging Further Evaluation Related UniqueID Te Component Effect/Mechanism Aging Management Programs Remended Generic itemR e c o m e n d e dIte m
40 BWR/ Building concrete at Reduction in Structures Monitoring Program Yes, if not within the T-29 IlI.B13.1-1

PWR locations of concrete anchor scope of the Ill.B1.2-1
expansion and capacity due to applicant's structures lIl.B13.3-1
grouted anchors; local concrete monitoring program Ill.B2-1
grout pads for degradation/ lII.B3-1
support base plates service-induced Ill.B4-1

cracking or other III.B5-1
concrete aging
mechanisms

41 BWR/ Vibration isolation Reduction or loss of Structures Monitoring Program Yes, if not within the T-31 III.B4-12
PWR elements isolation function/ scope of the

radiation hardening, applicant's structures
temperature, monitoring program
humidity, sustained

__ vibratory loading

42 BWR/ Groups B1.1, B1.2, Cumulative fatigue TLAA evaluated in accordance Yes, TLAA T-26 lIl.B1.1-12
PWR and B1.3: support damage (CLB with 10 CFR 54.21(c) Ill.B1.2-9

members: anchor fatigue analysis III.B1.3-9
bolts, welds exists) _

43 BWR/ Groups 1-3, 5, 6: all Cracking due to Masonry Wall Program No T-12 lI.A1-11
PWR masonry block walls restraint shrinkage, III.A2-11

creep, and III.A3-11
aggressive III.A5-11
environment III.A6-10

44 BWR/ Group 6 elastomer Loss of sealing due Structures Monitoring Program No TP-7 III.A6-12
PWR seals, gaskets, and to deterioration of

moisture barriers seals, gaskets, and
moisture barriers
(caulking, flashing,
and other sealants)



Table 5. Summary of Aging Management Programs for Structures and Component Supports Evaluated In Chapters 11
and III of the GALL Report

Aging Further Evaluation Related Unique
ID Type Component Effect/Mechanism AngManagement Programs RcmeddGeneric Item

Agin ReommededItem

45 BWR/ Group 6: exterior Loss of material due Inspection of Water-Control No T-20 III.A6-7
PWR above and below to abrasion, Structures Associated with

grade concrete cavitation Nuclear Power Plants
foundation; interior
slab

46 BWR/ Group 5: Fuel pool Cracking due to Water Chemistry and Monitoring No T-14 III.A5-13
PWR liners stress corrosion of spent fuel pool water level and

cracking; loss of level of fluid in the leak chase
material due to channel.
pitting and crevice
corrosion

47 BWR/ Group 6: all metal Loss of material due Inspection of Water-Control No T-21 III.A6-11
PWR structural members to general (steel Structures Associated with

only), pitting and Nuclear Power Plants. If
crevice corrosion protective coatings are relied

upon to manage aging,
protective coating monitoring
and maintenance provisions
should be included.

48 BWR/ Group 6: earthen Loss of material, Inspection of Water-Control No T-22 III.A6-9
PWR water control loss of form due to Structures Associated with

structures - dams, erosion, settlement, Nuclear Power Plants
embankments, sedimentation, frost
reservoirs, channels, action, waves,
canals, and ponds currents, surface

runoff, seepage

49 BWR Support members; Loss of material/ Water Chemistry and ISI (IWF) No TP-10 lll.B1.1-1 1
welds; bolted general, pitting, and
connections; support crevice corrosion
anchorage to building
structure
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Table 5. Summary of Aging Management Programs for Structures and Component Supports Evaluated In Chapters 11
and IIl of the GALL Report

Aging Further Evaluation Related Uiu
ID Type Component EecMechanism AgIng Management Programs Reommended Generic UnIqueE f f e c ~ M e c h n l s m e c o m m n d e dI t e m I e

50 BWR/ Groups B2, and B4: Loss of material due Structures Monitoring Program No TP-6 lll.B2-7
PWR galvanized steel, to pitting and llI.B4-7

aluminum, stainless crevice corrosion
steel support
members; welds;
bolted connections;
support anchorage to

__ building structure

51 BWR/ Group B1.1: high Cracking due to Bolting Integrity No T-27 lll.B1.1-3
PWR strength low-alloy stress corrosion TP-9 IIl.B1.1-4

bolts cracking; loss of
material due to
general corrosion

52 BWR/ Groups B2, and B4: Loss of mechanical Structures Monitoring Program No TP-1 lll.B2-2
PWR sliding support function due to lll.B4-2

bearings and sliding corrosion, distortion, TP-2 lll.B2-3
support surfaces dirt, overload, lll.B4-3

fatigue due to
vibratory and cyclic
thermal loads

53 BWR/ Groups B1.1, B1.2, Loss of material due ISI (IWF) No T-24 lll.B1.1-13
PWR and B1.3: support to general and lIl.B13.2-10

members: welds; pitting corrosion III.B13.3-10
bolted connections;
support anchorage to

__ building structure
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Table 5. Summary of Aging Management Programs for Structures and Component Supports Evaluated In Chapters 11
and III of the GALL Report

Aging Further Evaluation Related Unique
ID Type Component Effect/Mechanism Aging Management Programs rth e d Generic Item

RecomendedItem
54 BWR/ Groups B1.1, B1.2, Loss of mechanical ISI (IWF) No T-28 lIl.B1.1-2

PWR and B1.3: Constant function due to lI.B11.2-2
and variable load corrosion, distortion, Il.B11.3-2
spring hangers; dirt, overload,
guides; stops fatigue due to

vibratory and cyclic
thermal loads

55 PWR Steel, galvanized Loss of material due Boric Acid Corrosion No T-25 111.81.1-14
steel, and aluminum to boric acid 111.11.2-11
support members; corrosion lll.B2-11
welds; bolted llI.B3-8
connections; support lll.B4-11
anchorage to building lll.BS-8
structure TP-3 111.1311.1-8

III.B11.2-6
111.11.3-6
l1l.1B2-6
lI1.B3-4
111.834-6

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ll.1 5 -4

56 BWR/ Groups B1.1, B1.2, Loss of mechanical ISI (IWF) No T-32 III.B1.1-5
PWR and B1.3: Sliding function due to 111.11.2-3

surfaces corrosion, distortion, ll.B11.3-3
dirt, overload,
fatigue due to
vibratory and cyclic
thermal loads
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Table 5. Summary of Aging Management Programs for Structures and Component Supports Evaluated In Chapters 11
and III of the GALL Report

ID Type Component Aging Al Further Evaluation Related UniqueID ype CoponntEffect/Mechanism Aging Management Programs Recommended Generic Item
Item

57 BWR/ Groups B1.1, B1.2, Reduction or loss of ISI (IWF) No T-33 iII.B1.1-15
PWR and B1.3: Vibration isolation function/ III.B13.2-12

isolation elements radiation hardening, IlI.B13.3-11
temperature,
humidity, sustained
vibratory loading

58 BWR/ Galvanized steel and None None NA - No AEM or AMP TP-8 iil.B1.1-6
PWR aluminum support Ill.B13.2-4

members; welds; lll.B1.3-4
bolted connections; lll.B2-4
support anchorage to lll.B3-2
building structure Ill.B4-4
exposed to air - lll.B5-2
indoor uncontrolled TP-1 1 1ll.B1.1-7

lll.131.2-5
lll.B13.3-5
ll.1B2-5
lll.133-3
lII.B4-5

___ _.B5-3
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Table 5. Summary of Aging Management Programs for Structures and Component Supports Evaluated In Chapters 11
and III of the GALL Report

AngFurther Evaluation Related Unique
ID Type Component Aging Aging Management Programs rermended Generic ItemRecommendedn smItem

59 BWR/ Stainless steel None None NA - No AEM or AMP TP-4 iI.B11.1-10
PWR support members; li.B1 3.2-8

welds; bolted .li.B1 .3-8
connections; support il.B32-9
anchorage to building lI.B43-6
structure III.B4-9

lll.1B5-6
TP-5 ]ll1.B1.1-9

1ll.1B1.2-7
lll.B13.3-7
iil.1B2-8
li.1B3-5
_l:.:B4-8

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ il .1 5 -5
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Table 6. Summary of Aging Management Programs for the Electrical Components
Evaluated In Chapter VI of the GALL Report

Aging Management Further Related UiuID Type Component Aging Etfect/Mechanism Programs Evaluation Generic IequePrgasRecommended htem Ie
1 BWR/ Electrical equipment Degradation due to various Environmental Yes, TLAA L-05 VI.B-1

PWR subject to 10 CFR 50.49 aging mechanisms qualification of
environmental electric components
qualification (EQ)
requirements

2 BWR/ Electrical cables, Reduced insulation resistance Electrical cables and No L-01 VL.A-2
PWR connections and fuse and electrical failure due to connections not LP-03 VL.A-6

holders (insulation) not various physical, thermal, subject to 10 CFR
subject to 10 CFR 50.49 radiolytic, photolytic, and 50.49 EQ
EQ requirements chemical mechanisms requirements

3 BWR/ Conductor insulation for Reduced insulation resistance Electrical Cables And No L-02 VL.A-3
PWR electrical cables and and electrical failure due to Connections Used In

connections used in various physical, thermal, Instrumentation
instrumentation circuits radiolytic, photolytic, and Circuits Not Subject
not subject to 10 CFR chemical mechanisms To 10 CFR 50.49 EQ
50.49 EQ requirements Requirements
that are sensitive to
reduction in conductor
insulation resistance (IR)

4 BWR/ Conductor insulation for Localized damage and Inaccessible medium No L-03 VL.A-4
PWR inaccessible medium breakdown of Insulation voltage cables not

voltage (2 kV to 35 kV) leading to electrical failure subject to 10 CFR
cables (e.g., installed in due to moisture intrusion, 50.49 EQ
conduit or direct buried) water trees requirements
not subject to 10 CFR
50.49 EQ requirements
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Table 6. Summary of Aging Management Programs for the Electrical Components
Evaluated In Chapter VI of the GALL Report

ID Type Component Aging Effect/Mechanism PFurther Relnaite
Recommended Item

5 PWR Connector contacts for Corrosion of connector Boric Acid Corrosion No L-04 VI.A-5
electrical connectors contact surfaces due to
exposed to borated intrusion of borated water
water leakage

6 BWR/ Fuse Holders (Not Part Fatigue due to ohmic heating, Fuse holders No LP-01 VI.A-8
PWR of a Larger Assembly): thermal cycling, electrical

Fuse holders - metallic transients, frequent
clamp manipulation, vibration,

chemical contamination,
corrosion, and oxidation

7 BWR/ Metal enclosed bus - Loosening of bolted Metal Enclosed Bus No LP-04 VI.A-1 1
PWR Bus/connections connections due to thermal

cycling and ohmic heating

8 BWR/ Metal enclosed bus - Reduced insulation resistance Metal Enclosed Bus No LP-05 VI.A-14
PWR Insulation/insulators and electrical failure due to

various physical, thermal,
radiolytic, photolytic, and
chemical mechanisms

9 BWR/ Metal enclosed bus - Loss of material due to Structures Monitoring No LP-06 VI.A-113
PWR Enclosure assemblies general corrosion Program

10 BWR/ Metal enclosed bus - Hardening and loss of Structures Monitoring No LP-10 VI.A-12
PWR Enclosure assemblies strength due to elastomers Program

degradation
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Table 6. Summary of Aging Management Programs for the Electrical Components
Evaluated In Chapter VI of the GALL Report

ID Type Component Aging EffectlMechanism Aging Management Further Related UniquePrgasRecommended htemhe

11 BWR/ High voltage insulators Degradation of insulation Plant specific Yes, plant LP-07 VL.A-9
PWR quality due to presence of any specific LP-1 1 VI.A-10

salt deposits and surface
contamination; Loss of
material caused by
mechanical wear due to wind
blowing on transmission
conductors

12 BWR/ Transmission conductors Loss of material due to wind Plant specific Yes, plant LP-08 VI.A-1 6
PWR and connections; induced abrasion and fatigue; specific LP-09 VL.A-15

switchyard bus and loss of conductor strength due
connections to corrosion; increased

resistance of connection due
to oxidation or loss of preload_

13 BWR/ Cable Connections - Loosening of bolted Electrical cable No LP-12 VL.A-1
PWR Metallic parts connections due to thermal connections not

cycling, ohmic heating, subject to 10 CFR
electrical transients, vibration, 50.49 environmental
chemical contamination, qualification
corrosion, and oxidation requirements

14 BWR/ Fuse Holders (Not Part None None NA - No AEM or LP-02 VI.A-7
PWR of a Larger Assembly) AMP

Insulation material
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Plant Systems
Evaluated in the GALL Report (Volume 2)

Section In GALL
Type System (Vol. 2)

BWR Automatic depressurization system V.D2
BWR Containment structures:

Mark I steel containments ll.B1
Mark II concrete and steel containments ll.B2
Mark III concrete and steel containments ll.B3
Common components ll.B4

BWR High-pressure coolant injection V.D2
BWR High-pressure core spray V.D2
BWR Low-pressure coolant injection and residual heat removal V.D2
BWR Low-pressure core spray V.D2
BWR Reactor building III.Al
BWR Reactor building with steel superstructure IlI.A2
BWR Reactor coolant pressure boundary IV.C1
BWR Reactor coolant system connected systems (up to and

including the second isolation valve):
Automatic depressurization system IV.C1
Feedwater IV.C1
High-pressure core spray IV.C1
High-pressure coolant injection IV.C1
Isolation condenser IV.C1
Low-pressure coolant injection IV.C1
Low-pressure core spray IV.C1
Main steam IV.C1
Reactor core isolation cooling IV.C1
Reactor water cleanup IV.C1
Recirculation system IV.C1
Residual heat removal IV.C1
Shutdown cooling IV.C1
Standby liquid control IV.C1

BWR Reactor core isolation cooling V.D2
BWR Reactor vessel IV.A1
BWR Reactor vessel intemals IV.B1
BWR Reactor water cleanup system VlI.E3
BWR Shutdown cooling system (older plants) VII.E4
BWR Standby gas treatment system V.B
BWR Standby liquid control system Vll.E2
BWR Suppression pool cleanup system VII.A5
BWR Unit vent stack lll.A9
BWR/ PWR Auxiliary and radwaste area ventilation system Vll.F2
BWR/ PWR Auxiliary building, diesel generator building, radwaste III.A3

building, turbine building, switchgear room, auxiliary
feedwater pump house, and utility/piping tunnels

BWR/ PWR Carbon steel components V.E, VIl.l, VIlI.H
BWR/ PWR Closed-cycle cooling water system (reactor auxiliary cooling VII.C2

water)
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Plant Systems
Evaluated In the GALL Report (Volume 2) (continued)

Section in GALL
Type System (Vol. 2)

BWRI PWR Component supports llI.B
BWR/ PWR Compressed air system Vll.D
BWR/ PWR Concrete tanks Xli.A7
BWR/ PWR Condensate system Vlll.E
BWRI PWR Containment internal structures, excluding refueling canal Il.A4
BWRI PWR Containment isolation components (containment isolation V.C

valves for in-scope systems are addressed in chapters IV,
VII, and VIII)

BWRI PWR Control room/building lII.A1
BWR/ PWR Control room area ventilation system Vll.F1
BWR/ PWR Demineralized water makeup Not in scope of

1O CFR 50.54
BWR/ PWR Diesel fuel oil system VII.H1
BWR/ PWR Diesel generator building ventilation system Vll.F4
BWRI PWR Electrical components VI.A, B
BWRI PWR Emergency diesel generator system VII.H2
BWR/ PWR Extraction steam system VIII.C
BWRI PWR Feedwater system VIII.D2, D1
BWR/ PWR Fire protection Vll.G
BWRI PWR Fuel storage facility and refueling canal Ill.A5
BWRI PWR Heating and ventilation systems Vll.F1, F2, F3, F4
BWRI PWR Main steam system VIII.B2, B1
BWRI PWR New and spent fuel storage VII.A1, A2
BWRI PWR Open-cycle cooling water system (service water system) Vll.C1
BWRI PWR Overhead heavy load and light load (related to refueling) ViI.B

handling systems
BWR/ PWR Potable and sanitary water Not in scope of

10 CFR 50.54
BWR/ PWR Primary containment heating and ventilation system Vll.F3
BWRI PWR Refueling canal Il.A5
BWRI PWR Spent fuel pool cooling and cleanup VII.A3, A4
BWRI PWR Steam turbine system Vlil.A
BWRI PWR Steel tanks Il.A8
BWRI PWR Ultimate heat sink Vll.C3
BWRI PWR Water-control structures (e.g., intake structure, cooling tower, IIM.AS

and spray pond)
PWR Accumulators V.D1
PWR Auxiliary feedwater system Vlil.G
PWR Chemical and volume control system VII.El
PWR Combustible gas control (containment H2 control) V.E1
PWR Containment spray system V.A
PWR Containments:

Concrete containments ll.A1
Steel containments ll.A2
_ _Common components lI.A3

PWR Coolant storage/refueling water system V.D1
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Plant Systems
Evaluated In the GALL Report (Volume 2) (continued)

Section In GALL
Type System (Vol. 2)

PWR Core flood system (see accumulators or safety injection V.D1
tanks)

PWR High-pressure safety injection V.D1
PWR Lines to chemical and volume control system V.D1
PWR Low-pressure safety injection V.D1
PWR Shield building IllI.A1
PWR Reactor coolant system and connected lines (up to and

including the second isolation valve):
Chemical and volume control system IV.C2
Core flood system IV.C2
Drains and instrumentation lines IV.C2
High-pressure injection system IV.C2
Low-pressure injection IV.C2
Residual heat removal or shutdown cooling IV.C2
Safety injection IV.C2
Sampling system IV.C2

PWR Reactor coolant system, pressurizer, pressurizer relief tank, IV.C2
and other Class 1 components

PWR Reactor vessel IV.A2
PWR Reactor vessel internals IV.B2, B3, B4
PWR Residual heat removal or shutdown cooling V.D1
PWR Safety injection tanks V.D1
PWR Steam generator blowdown system VlII.F
PWR Steam generators IV.D1, D2
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