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Office of Nuclear Reactor Regulation
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Washington, DC 0555-0001

PROJECT NUMBER: 690
Dear Dr. Kuo:

We are providing with this letter comments on the NRC’s January 31, 2005, update
material for the Generic Aging Lessons Learned (GALL) Report and Standard
Review Plan (SRP). We appreciate the opportunity to review this material, and
wish to compliment the NRC on the extensive improvements to these documents.
We believe that when the industry comments are addressed, licensees submitting
future applications will be able to achieve an improved alignment with the GALL
Report, thus improving LRA preparation and review efficiencies.

We are providing a summary of our most significant comments in this letter, and
are attaching more detailed comments in the numerous attachments to the letter.
The significant comments in the body of this letter address four general areas, and
should have a high priority for resolution:

Electrical components (GALL)
Mechanical components (GALL)
Civil/Structural components (GALL)
SRP
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Electrical Components (GALL)

Principal comments related to electrical components are as follows.

1. ISG-17 and X1.E4, Aging Management Program for Bus Ducts

The draft of NUREG-1801, Rev. 1 (GALL update) proposes a new aging
management program (AMP), X1.E4, for “bus ducts.” The proper electrical
and industry standard (IEEE Std. 27-1974/ANSI C37.20-1969 and
Supplements, ANSI/IEEE C37.100-1981) designation for this equipment is
“Metal-Enclosed Bus” (MEB). The service life of a properly designed,
installed, and maintained MEB can be unlimited. The industry presents an
AMP for MEB (non-segregated phase, segregated phase, and isolated phase)
along with supporting technical basis in the attached specific comments. The
technical basis is actual plant operating experience, vendor design
information, and industry standards. This AMP is an alternative to the new
program (Section XI.E4) presented in the GALL Update.

Since a MEB AMP was not required for the majority of nuclear plants with
renewed licenses, provisions should exist in GALL for a licensee to show that
their MEB materials and environment do not produce aging effects requiring
management and an MEB AMP is therefore not required. Examples are
provided in the alternate program. Likewise based on previously approved
staff positions, provisions to not require an AMP should also apply to GALL
Section XI.E5, “Aging Management Program for Fuse Holders.”

If an MEB AMP is needed, the proposed recommendation to check for proper
torque (even on a sample basis) is contrary to vendor recommendations and
good bolting practices [Electrical Connectors Application Guidelines, EPRI
Technical Report 1003471, December 2002]. This recommendation should be
deleted from the GALL. Supporting criteria are provided in the program
presented by the industry. The alternative methods for checking connections
proposed as recommendations by the GALL update, either resistance
measurement across the connection or thermography of the connection, have
practical considerations that limit or prevent their use. They should not be a
recommendation of the GALL AMP.
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2. XI.E6, Electrical Cable Connections Not Subject to 10 CFR 50.49
Environmental Qualification Requirements

The draft of NUREG-1801, Rev. 1 (GALL update) proposes a new AMP for
electrical cable connections not subject to 10 CFR 50.49 environmental
qualification requirements. This program would include “connections used to
connect cables to other cables or electrical devices.”

This program has not been proposed previously, was not identified in a
formal or draft Interim Staff Guideline (ISG), and was not required during
any prior licensee renewal application review. As described in the attached
specific comments, there is no operating experience (OE) indicating a need for
this program. It should be eliminated since the subcomponents identified for
this program are either not subjected to adverse environments or stressors
that could produce aging effects requiring management or are adequately
managed by other AMPs.

Normal design and construction practice in the nuclear industry is that
electrical power and instrumentation cables are one continuous run from the
supply to the load. As an example, a power cable to a motor would have a
connection in the switchgear and a connection in the motor connection box.
Both of these terminations are part of an active component, and therefore not
subject to aging management. Connections that may occur outside active
components are splices (typically occurring at containment penetrations).
Splices are designed for the environmental conditions found in the field and
are addressed by XI.E1, Electrical Cables and Connections Not Subject to 10
CFR 50.49 Enuvironmental Qualification Requirements.

The metallic portions of electrical power and instrumentation connections are
not exposed outside of active equipment and are not accessible while
energized. End-to-end cable connections, connections to pigtails, or bolted
connections at penetrations are taped or sleeved within heat-shrink splice
materials already included in aging management program XI.LE1. Systems
that are in scope for license renewal where there may be connectors in the
field are limited to Nuclear Instrumentation and Radiation Monitoring and
these are included in XI.E2, Electrical Cables and Connections Not Subject to
10 CFR 50.49 Environmental Qualification Requirements Used in
Instrumentation Circuits. Most of these connectors are covered by splice
material, protected by a terminal box, or installed in a mild environment
where stressors are not present.
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Mechanical Components (GALL)

Principal comments related to mechanical components are the following.

v

1. ASME Section XI

A footnote was added to several AMP descriptions related to ASME Section
XI. The Bases Document states that the footnote was to permit reference to
the future versions, which is a worthwhile objective since applicants must
take exception to the programs when a specific version of the code is
referenced. The footnote acknowledges that the ASME code required under
10 CFR 50.55a changes periodically; however, it does not clearly state the
applicant can credit the code version applicable in their current and future 10
year ISI plans. As the footnote is currently written, applicants will still have
to take exceptions to the programs. The footnote should be revised to
indicate that the process to update 10 CFR 50.55a considers attributes of the
ASME code relevant to the management of aging effects. This will allow ISI
AMPs based on versions of the code endorsed in the future by 10 CFR 50.55a
to be accepted as effective aging management programs.

2. EPRI Water Chemistry Guidelines

EPRI water chemistry guidelines change with experience, and plant
chemistry programs generally adopt the new guidelines as they evolve. Since
later editions than those listed in GALL will clearly be used, applicants do
not want to commit to a specific edition. We recognize that the NRC does not
review EPRI water chemistry guidelines except in conjunction with the
review of a license renewal application or other licensing issue. The GALL
water chemistry program description already permits use of “later revisions
or updates of these reports as approved by the staff.” The changes proposed
to AMP XI.M2, Water Chemistry, permit the applicant to credit later versions
of the guidelines when reviewed and approved for implementation by the
staff in applicant Safety Evaluation Reports This will reduce the number of
exceptions taken for this program.
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3. Bolting and Loss of Preload

Proper joint preparation and make-up in accordance with industry standards
1s expected to preclude loss of preload in closure bolting applications where
stress relaxation due to metallic creep is not a concern. Factors other than
high-temperature stress relaxation that could contribute to a loss of preload
in closure bolting applications, such as vibration, should not result in
loosening of a properly assembled bolted joint. The loosening of closure
bolting due to operating conditions such as significant vibration is a design-
driven or maintenance-driven occurrence caused by inadequate joint design
or improper fastener installation rather than an aging effect.

4. Aging Management Programs Replaced by Commitments to Submit

Information in the Future

Two aging management programs (AMPs) described in GALL Chapter XI
were deleted and text was added stating that licensees must commit to
submit information in the future (after the renewed license is issued) rather
than reference these two AMPs. The two AMPs were XI.M11, Nickel-Alloy
Nozzles and Penetration, and XI.M16, PWR Vessel Internals, which have both
been programs reviewed and approved by the NRC in previous license
renewal applications. It appears inappropriate to delete two staff-approved
programs from GALL, since the stated purpose of GALL is to document
previously acceptable programs to reduce the burden on NRC review
resources. We suggest the XI.M11 and XI.M16 AMPs be restored to GALL
since they represent previously approved programs. We also suggest that the
text regarding submitting future information be deleted since it is
inconsistent with the majority of previously approved license renewal
applications.

5. One-Time Inspections

The industry is concerned that the revisions to the GALL description of
GALL aging management program XI.M32 impose expectations that are
unnecessary and overly prescriptive. Inspection techniques should be
appropriate for the component, material, environment, aging effect
combination, whereas the proposed revision to XI.M32 imposes ASME code
inspection requirements on non-code components. Experience from license
renewal applications indicates that the guidance in XI.M32 in the 2001
version of GALL was adequate to establish effective one-time inspections.
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6. Proposed Aging Management Programs

Two new aging management program descriptions have been developed for
inclusion in GALL Chapter XI. The External Surfaces Monitoring Program is
proposed for visual monitoring of system external surfaces. The Flux
Thimble Tube Inspection Program is proposed to monitor thinning of the flux
thimble tube walls. These programs replace the plant-specific programs
listed in numerous lines of the GALL tables.

7. Comments Affecting Multiple Line Items

A number of comments affect multiple lines in the GALL mechanical systems
tables. These issues include:

a. New Line Items — Proposed new line items are listed at the end of each
system table.

b. Stainless Steel in Treated Borated Water — GALL does not currently
address the aging effect of loss of material for stainless steel in treated
borated water. New line items have been proposed.

c. Water Chemistry Reference — The reference to the specific EPRI document
should not be included in the Aging Management Program column. These
details are addressed in the AMP write-ups.

d. Integration of CASS with Stainless Steel — To simplify GALL, CASS
should be treated as a subset of stainless steel, with the exception of when
CASS is subject to thermal embrittlement.

e. External Environments — Changes are proposed to move most external
surface and external bolting lines to the external tables.

f. Heat Exchanger Components Description — The designation of the tube
side or shell side of a heat exchanger unnecessarily limits the applicability of
the GALL line item. Changes to eliminate the designators have been
proposed.
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Civil/Structural Comments (GALL)

Principal comments related to civil/structural elements and components are as
follows.

1. Areas Of GALL Requiring Correction

Two significant examples where corrections are needed are:

a. The aging management program throughout Chapter III should be
“Structures Monitoring Program” instead of “ASME Section XI, Subsection
IWL,” since this chapter of the GALL deals with structures other than
containment and those structures are monitored by the “Structures
Monitoring Program”. ASME Section XI, Subsection IWL applies to concrete
containments.

b. Chapter III Group 6 (Water Control Structures) does not differentiate
between accessible and inaccessible areas for concrete structures as do other
groups in Chapter III. Also, statements in the AMP column indicate that if
specific conditions are met, aging management of concrete is not required.
This is inconsistent with the NRC position in ISG-3.

Other corrections are as noted in the marked-up version provided.
2. Consolidation of GALL Sections IIIA and IIIB

This comment is intended to eliminate duplication and provide for a more
efficient review while maintaining the necessary detail of the GALL report.
The proposed consolidation has been shown in the marked-up version
provided as an attachment.



P.T. Kuo
April 1, 2004
Page 8

Standard Review Plan

Revised language is provided for SRP Section 4.4.1 to provide better
characterization of the licensing bases of plants with respect to mechanical
equipment qualification programs and how those programs would be treated in LR.
Most plants do not have such programs. The revised language addresses the
treatment of those programs in license renewal, but does not suggest that all plants
have or should have such programs.

Changes to the GALL report as a result of the industry comments on that report
should be reflected in changes to the SRP, as appropriate. No additional significant
high-level changes to the SRP are proposed, but detailed comments are provided in
an attachment.

We look forward to meeting with you on April 20 and 21 to discuss these comments.
If you have any questions, please contact me (202-739-8080; am@nei.org) or Fred
Emerson (202-739-8086; fae@nei.org).

Sincerely,

Abblandiw Moo
Alexander Marion
Attachments |
c: Mr. Ken Chang, NRR

Mr. Jerry Dozier, NRR
NRC Document Control Desk
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Metal-Enclosed Bus

1. Purpose

To present an aging management program (AMP) for metal-enclosed bus' (non-segregated
phase, segregated phase, and isolated phase) along with the supporting technical basis. The
technical basis is actual plant operating experience, vendor design information, and industry
standards. This AMP is an alternative to the program (Section XI.E4) proposed in the draft of
NUREG-1801, Rev. 1. The recommended program uses industry standard terminology as
defined within this document.

2. Overview

The service life of a properly designed and installed metal-enclosed bus can be unlimited if
proper periodic inspections and maintenance are performed”. Industry operating experience
(OE) provides insights into proper design, installation, operation, and preventive maintenance, as
well as the degradation associated with the lack thereof. For example, industry experience
indicates loosening of properly designed and installed bus bar bolted connections is not an
industry problem for bus that is not overloaded®. No aging effects associated with bus bar
sleeving/insulation have affected the intended function of metal-enclosed bus®. The association
of credible aging mechanisms or stressors with specific aging effects will be addressed based on
industry operating experience.

Proper design, installation, and operation of metal-enclosed bus should preclude aging effects
that would require management for an unlimited service life. Periodic inspections and
maintenance are performed to verify adequate design, installation, and operation of metal-
enclosed bus. If periodic inspection and maintenance are not performed at the proper frequency,
then potential aging effects may require management for license renewal. The timeline for bus
failure when an aging effect is present involves many years of slow decline of bus condition that
may be followed by rapid degradation within a few months.

Metal-enclosed bus is widely used in the power industry as well as other industrial installations.
The design of metal-enclosed bus for nuclear power plants is not unique, but based on many
prior years of non-nuclear operating experience. Numerous national standards apply to metal-
enclosed bus that incorporate lessons learned from operating experience to ensure proper design,
installation, maintenance, and operation of metal-enclosed bus.

3. Comparison of Industry position to NUREG-1801 (Rev. 1)

! The term "bus duct” is misleading, since it can be interpreted to have different meanings. The generic term that
will be used through this document is “metal-enclosed bus”. [Ref. 3.5.2and 3.5.3]

? Based on information contained in EPRI TR-112784, Isolated Phase Bus Maintenance Guide, Final Report, May
1999, [Ref. 3.5.1). Section 9, Visual Inspections, draws this conclusion.

3, IN 2000-14 and IN 89-64 support this position. This position was accepted by the staff in NUREG-1796.

* This can be supported with information obtained from 1EEE Std. 27, EPRI TR-112784, and NUREG-1796.
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3.1. Industry Position on Metal-Enclosed Bus Program

Proper design, installation, and operation of metal-enclosed bus will ensure a long
failure-free life. Routine inspections and maintenance should be performed to ensure that
the design, installation and operation are in accordance with manufacturer specifications.
If this has not been effective based on plant OE, then an AMP that addresses the
identified aging concern may be required for license renewal. If an AMP is needed for
license renewal, the use of a general visual inspection of the metal-enclose bus will be
adequate to identify aging effects. Based on industry guidance, the entire bus, inside and
out, should be visually inspected at least once every ten years. Accepted inspections and
general maintenance requirements should be incorporated into an aging management
program to maintain the intended functions of metal-enclosed bus. Plant-specific
operating experience or specific vendor requirements could warrant a higher level of
action on a plant-specific basis. Visual inspection is appropriate in the determination of
bus conditions, including joint and insulator integrity. A 10 CFR 50, Appendix B,
corrective action program is sufficient to resolve anomalies found during visual
inspections. Testing, such as insulation resistance checks, thermography, continuity,
over-potential, or partial discharge, can supplement visual inspection or can assist with
anomaly resolution.

Since the purpose of NUREG-1801 is to provide aging management programs that have
been previously reviewed and approved, a review of past precedents from license renewal
SERs was performed. The majority of previous SERs show that an AMP for metal-
enclosed bus is not always needed, and when an AMP is required the attributes are based
on plant-specific conditions. Details obtained from the SER review are provided in Table
3.1-1 located in Attachment 1.

One of the issues related to the industry position on metal-enclosed bus is the
identification of materials, credible aging mechanisms or stressors, and credible aging
effects.

This section provides the technical basis for the aging management program (AMP)
described in Section 3.2. The program description section of the aging management
program is divided into four paragraphs that provide component descriptions
(terminology), industry operating experience, conductor aging effects, and AMP purpose.
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3.2. Industry Evaluation of Aging Effects

The License Renewal Electrical Handbook (LREH) [Ref. 5.4] provides information for
metal-enclosed bus (i.e. phase bus) aging effects, and this document provides additional
information, which will be added to the next revision of the LREH. All of the approved
license renewal SERs, which are listed in Attachment 1, were reviewed for information
associated with metal-enclosed bus’.

3.3. Metal-Enclosed Bus Inspection Program
Program Description

Metal-enclosed bus is an assembly of rigid conductors (bus) with associated
connections, joints, and insulating supports (bus support) within a grounded metal
enclosure. Bus is a conductor, or group of conductors, that serve as a common
electrical connection for two or more circuits (i.e. switchgear, transformers,
generators, etc.). A bus support is an insulating support for a bus. In general, there
are three basis types of metal-enclosed bus construction: nonsegregated phase,
segregated phase, and isolated phase. Nonsegregated phase bus is one in which all
phase conductors are in a common metal enclosure without barriers between phases.
Segregated phase bus is one in which all phase conductors are in a common metal
enclosure, but are segregated by metal barriers between phases. Isolated phase bus is
one in which each phase conductor is enclosed by an individual metal housing
separated from adjacent conductor housings by an air space. Metal-enclosed bus is
used in power systems to connect various elements in electric power circuits such as
switchgear, large transformers, the main generator, and diesel generators.

Industry operating experience indicates that most failures of metal-enclosed bus have
been caused by external events or items impacting the metal-enclosed bus,
maintenance activities, inadequate preventative maintenance (PM) and inspections,
exceeding operating limits, and inadequate design margin. As indicated by operating
experience, most failures are not the result of aging effects. Stressors such as thermal
(ohmic) heating and moisture and debris internal to the bus housing should be
considered in design and operation, but they should not cause aging effects that
require management. The applicable aging effects are reduced insulation resistance
and increased connection resistance.

Metal-enclosed bus exposed to excessive ohmic heating during operation may
experience loosening of bolted connections resulting from the repeated cycling of
connected loads. This phenomenon is a design issue, not an aging effect. A properly
designed bus should not be heavily loaded. In addition, bus loads are not typically
cycled, since this would create large voltage transients for the plant. The Sandia
report SAND96-0344 [Ref. 5.9] does not address metal-enclosed bus, so this
reference is inappropriate and misleading. The effects associated with bolted

3 The following SERs had metal-enclosed bus that was subject to aging management review: NUREG-1723,
NUREG-1769, NUREG-1779, NUREG-1782, NUREG-1772, NUREG-1785, NUREG-1786, and NUREG-1796.
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connections for cable are not necessarily applicable to bolted bus connections. A
reference for EPRI TR-104213 [Ref. 5.10] would provide appropriate guidance.
NRC Information Notice 2000-14 [Ref. 5.8] and the associated LER were
inconclusive regarding the cause of the event, but the most probable contributing
cause was inadequate design margin. A single load cycle from an event is not
sufficient to cause loosening of bolted connections.

The purpose of the aging management program is to manage the effects of aging on
metal-enclosed bus if the plant-specific aging management review identifies aging
effects requiring management. In this aging management program, a visual inspection
of the interior portions of the metal-enclosed bus will be performed to identify aging
degradation of insulating and conductive components. This inspection will also verify
the absence of water or debris. The external portions of metal-enclosed bus and
structural supports will be inspected in accordance with a plant-specific structures
monitoring program. Based on industry recommendations in EPRI TR-104213, bolted
connections will not and should not be checked for proper torque unless guidance is
provided by the bus manufacturer, since overtorquing can cause loose connections
resulting in increased connection resistance.

Evaluation
1.  Scope of Program

NUREG-1801 (Rev. 1), Scope

“This program applies to bus ducts within the scope of license renewal.”

Industry Recommended Program Scope

This program applies to metal-enclosed bus subject to aging management
review that has aging effects requiring management.

Industry Rationale

Defined terminology is important in technical documents to ensure the exact
meaning is understood by all involved. The term "bus duct” is not defined
in the License Renewal Electrical Handbook (LREH) [Ref. 5.4], and its use
is limited to a few occurrences in the document. The term “bus duct” is
used in Table 5-1 and Chapter 7 as an example for the phase bus commodity
group. Phase bus is used in the LREH to capture the examples for bus listed
in App. B, Item 77 of NEI-95-10, cables and connections, bus, electrical
portions of electrical and I&C penetration assemblies, which are isolated-
phase bus, nonsegregated-phase bus, segregated-phase bus, and switchyard
bus. The term "bus duct” has been used in certain plant-specific aging
management programs. One plant-specific program used the term “bus
duct” to mean only the bus bar enclosure, and another plant-specific
program used the term “bus duct” to mean the bus bar. “Bus duct” while
used at specific plants, is not the appropriate term for generic use because of
the various meanings. The LREH is being revised to eliminate possible
confusion with this terminology. IEEE-C2-1997, "National Electric Safety
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Code" [Ref. 5.5], defines a duct as a single enclosed raceway for conductors
or cable. IEEE-C2-1997, Section 181 refers to metal-enclosed bus and
isolated-phase bus as well as the term busway, and Section 322 discusses
ducts for underground conductors, but the term "bus duct” is not defined.
The IEEE Standard for Switchgear Assemblies Including Metal-Enclosed
Bus (IEEE Std. 27-1974) [Ref. 5.2] does not use the term "bus duct”. This
standard defines "metal-enclosed bus” as an assembly of rigid conductors
with associated connections, joints, and insulating supports within a
grounded metal enclosure. In general, three basic types of construction are
used: nonsegregated phase, segregated phase, or isolated phase. The
definition is also in accordance with 1EEE Standard Definitions for Power
Switchgear (IEEE C37-100-1981) [Ref. 5.3].

Preventive Actions
NUREG-1801 (Rev. 1), Preventive Actions

“This is an inspection program and no actions are taken as part of this
program to prevent or mitigate aging degradation.”

Industry Recommended Preventive Actions

This is an inspection program only, which requires no actions to prevent or
mitigate aging effects.

Industry Rationale

Inspection and cleaning of dirt, dust, or other debris will prevent and
mitigate aging degradation. If these preventive actions are being performed
as routine maintenance separate from the AMP, then the AMP may not be
needed. Preventive actions are not needed, if the inspection AMP is used.

Parameters Monitored/Inspected
NUREG-1801 (Rev. 1), Parameters Monitored/Inspected

“A sample of accessible bolted connections will be checked for proper
torque or connection resistance using a low range ohmmeter. This program
will also provide for the inspection of the internal portion of the bus ducts
for cracks, corrosion, foreign debris, excessive dust buildup, and evidence of
water intrusion. The bus insulating system will be inspected for signs of
embrittlement, cracking, melting, swelling, or discoloration, which may
indicate overheating or aging degradation. The (internal) bus supports will
be inspected for structural integrity and signs of cracks.”

Industry Recommended Parameters Monitored/Inspected

Parameters visually inspected are the bus insulating system and conductor
condition, which includes bolted connections. Specifically, inspections
should monitor for discoloration, cracking, surface contamination, foreign
material, moisture, or corrosion.
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Industry Rationale

NUREGI1800, Appendix A, Section A.1.2.3, “Aging Management Program
Elements”, contains guidance for the ten program elements for AMPs.
Section A.1.2.3.3, “Parameters Monitored or Inspected”, states that, “The
parameters monitored or inspected should be linked to the degradation of the
particular structure and component intended function(s).” For a condition-
monitoring program, the parameter monitored or inspected should detect the
presence and extent of aging effects.

A properly designed bolted joint with proper torque should not become
loose if operated within the limits of the design. Section 8.2 of TR-104213
discusses inspection of electrical bolted joints. Section 8.2 states:

“Inspect bolted joints for evidence of overheating, signs of burning or
discoloration, and indications of loose bolts. The bolts should not be
retorqued unless the joint requires service or the bolts are clearly loose.
Verifying the torque is not recommended. The torque required to turn
the fastener in the tightening direction (restart torque) is not a good
indicator of the preload once the fastener is in service. Due to relaxation
of the parts of the joint, the final loads are likely to be lower than the
installed loads. However, this load reduction has little effect on electrical
conductivity or joint performance.”

Proper design of bus conductor bolted connections is vital to long life. One
of the most common mistakes is to over-torque bolts on aluminum
connections, which causes rapid cold flow (creep) from under the bolts. The
bolts seem to be loose and are tightened again, repeating the cycle.
Manufacturer recommendations for joint assembly and bolt torque values
must be followed unless problems develop, which will require a redesign of
the bolted joint. This is further supported by NP-5067, TR-112784, and
EPRI 1003471 [Ref. 5.11, 5.1, and 5.15].

As stated in EPRI TR-104213 and NP-5067, bus connections should not be
torque checked, since over-torqued connections will create additional
problems. The bolts should not be retorqued unless the joint requires service
or the bolts are clearly loose based on visual inspection. The absence of
discoloration, cracking, or surface contamination of the bolted joint or
insulation covering the joint provides positive indication that the bolted
connections are not loose. Industry experience indicates loosening of
properly designed and installed bus bar bolted connections is not a problem
for bus that is not overloaded. NUREG-1796 (page 3-481) [Ref. 5.12]
accepts this position, and summarizes, “...there is no plant or industry
operating experience that shows that there is a credible aging mechanism
pertaining to the bus bar bolts; therefore, no aging management other than
visual inspection is required.”

Detection of Aging Effects
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NUREG-1801 (Rev. 1), Detection of Aging Effects

“A sample of accessible bolted connections will be checked for proper
torque or connection resistance. Internal surfaces of the bus ducts will be
visually inspected for aging degradation of insulating material and for
foreign debris and excessive dust buildup, and evidence of water intrusion.
This program will be completed before the end of the initial 40-year license
term and every 10 years thereafter. This is an adequate period to preclude
failures of the bus ducts since experience has shown that bus duct aging
degradation is a slow process. A 10-year inspection frequency will provide
two data points during a 20-year period, which can be used to characterize
the degradation rate.”

Industry Recommended Detection of Aging Effects

A sample of accessible internal surfaces of the metal-enclosed bus will be
visually inspected for aging degradation that can cause reduced insulation
resistance or increased connection resistance. This program will be
completed before the end of the initial 40-year license term and every 10
years thereafter. This is an adequate period to preclude failures of the bus
since experience has shown that bus aging degradation is a slow process.

Industry Rationale

NUREG1800, Appendix A, Section A.1.2.3, “Aging Management Program
Elements”, contains guidance for the ten program elements for AMPs.
Section A.1.2.3.4, “Detection of Aging Effects”, states that, “Detection of
aging effects should occur before there is a loss of the structure and
component intended function(s). The parameters to be monitored or
inspected should be appropriate to ensure that the structures and component
function (s) will be adequately maintained for license renewal under all CLB
design conditions. This includes aspects such as method or technique (e.g.,
visual, volumetric, surface inspection), frequency, sample size, data
collection and timing of new/one-time inspections to ensure timely detection
of aging effects. Provide information that links the parameter to be
monitored or inspected to the aging effects being managed.” This program
element describes “when,” “where,” and “how” program data are collected
(i.e., all aspects of activities to collect data as part of the program).

The method or technique and frequency may be linked to plant-specific or
industry-wide operating experience. Provide justification, including codes
and standards referenced, that the technique and frequency are adequate to
detect the aging effects before a loss of system or component (SC) intended
function. A program based solely on detecting SC failures is not considered
an effective aging management program.

When sampling is used to inspect a group of SCs, provide the basis for the
inspection population and sample size. The inspection population should be
based on such aspects of the SCs as a similarity of materials of construction,
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fabrication, procurement, design, installation, operating environment, or
aging effects. The sample size should be based on such aspects of the SCs as
the specific aging effect, location, existing technical information, system
and structure design, materials of construction, service environment, or
previous failure history. The samples should be biased toward locations
most susceptible to the specific aging effect of concern in the period of
extended operation. Provisions should also be included on expanding the
sample size when degradation is detected in the initial sample.

For metal-enclosed bus, the stressors and mechanisms discussed produce
only two aging effects: reduced insulation resistance or increased connection
resistance. For example, cracking or chipping of insulation or insulators, or
accumulation of moisture or debris (surface contamination) of insulators can
possibly reduce the BIL rating for bus, which is reduced insulation
resistance (IR). Also, loosening of bolted connections, corrosion, or
oxidation can increase the resistance of an electrical connection, which is
increased connection resistance. Either aging effect can produce increased
heating or arcing, which allows detection of the aging effect through visual
inspections. As previously discussed torque checks should not be performed.

Monitoring and Trending
NUREG-1801 (Rev. 1), Monitoring and Trending

“Trending actions are not included as part of this program because the
ability to trend inspection results is limited. Although not a part of the
program, trending would provide additional information on the rate of
degradation.”

Industry Recommended Monitoring and Trending

Trending actions are not included as part of this program because the ability
to trend inspection results is limited. Although not a part of the program,
trending would provide additional information on the rate of degradation.

Industry Rationale

No changes recommended.

Acceptance Criteria
NUREG-1801 (Rev. 1), Acceptance Criteria

“Bolted connections need to meet minimum torque specifications or low
resistance appropriate for the application. Bus ducts are to be free from
unacceptable, visual indications of surface anomalies, which suggest that
conductor insulation degradation exists. Additional acceptance criteria
include no unacceptable indication of corrosion, cracks, foreign debris,
excessive dust buildup or evidence of water intrusion. An unacceptable
indication is defined as a noted condition or situation that, if left
unmanaged, could lead to a loss of intended function.”
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Industry Recommended Acceptance Criteria

The accessible metal-enclosed bus is to be free from unacceptable visual
indications. Unacceptable visual indications are insulation material surface
anomalies, which suggest bolted connection or insulation degradation;
excessive foreign material (e.g., dust, debris, etc.), surface contamination, or
moisture, which could create tracking paths reducing IR. An unacceptable
indication is defined as a noted condition or situation that, if left
unmanaged, could lead to a loss of intended function.

Industry Rationale

Torque checks and measurement of connection resistance is not
recommended. See previous discussion under Parameters Monitored/
Inspected. The acceptance criteria were modified to reflect the change in
parameters monitored.
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Corrective Actions
NUREG-1801 (Rev. 1), Corrective Actions

“Pursuant to 10 CFR Part 50, Appendix B, further investigation and
evaluation are performed when an acceptance criterion is not met.
Corrective actions may include but are not limited to increased inspection
frequency, replacement, or rework of the affected bus duct insulation
components. If an unacceptable condition or situation is identified, a
determination is made as to whether the same condition or situation is
applicable to other accessible or inaccessible bus ducts. As discussed in the
appendix to this report, the staff finds the requirement of 10 CFR Part 50,
Appendix B, acceptable to address corrective actions.”

Industry Recommended Corrective Actions

Pursuant to 10 CFR Part 50, Appendix B, further investigation and
evaluation are performed when an acceptance criterion is not met.
Corrective actions may include but are not limited to increased inspection
frequency, replacement, or rework of the affected metal-enclosed bus
components. If an unacceptable condition or situation is identified, a
determination is made as to whether the same condition or situation is
applicable to other accessible or inaccessible metal-enclosed bus. As
discussed in the appendix to this report, the staff finds the requirement of 10
CFR Part 50, Appendix B, acceptable to address corrective actions.

Industry Rationale

No changes recommended.

Confirmation Process
NUREG-1801 (Rev. 1), Confirmation Process

“As discussed in the appendix to this report, the staff finds the requirements
of 10 CFR Part 50, Appendix B, acceptable to address the confirmation
process.”

Industry Recommended Confirmation Process

As discussed in the appendix to this report, the staff finds the requirements
of 10 CFR Part 50, Appendix B, acceptable to address the confirmation
process.

Industry Rationale

No changes recommended.
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Administrative Controls
NUREG-1801 (Rev. 1), Administrative Controls

“As discussed in the appendix to this report, the staff finds the requirement
of 10 CFR Part 50, Appendix B, acceptable to address administrative
controls.”

Industry Recommended Administrative Controls

As discussed in the appendix to this report, the staff finds the requirement of
10 CFR Part 50, Appendix B, acceptable to address administrative controls.

Industry Rationale
No changes recommended.

Operating Experience
NUREG-1801 (Rev. 1), Operating Experience

“Industry experience includes failures of bus ducts caused by cracked
insulation and moisture or debris buildup intermal to the bus duct.
Experience has also shown that bus work in the bus ducts exposed to
appreciable ohmic heating during operation may experience loosening of
bolted connections related to repeated cycling of connected loads.”

Industry Recommended Operating Experience

Adequate visual inspections and appropriate corrective actions (PMs) have
been effective at preventing bus failures with the exception of failures
directly attributable to inadequate design. Metal-enclose bus failures
documented in IN 2000-14, IN 98-36, and IN 89-64 [Ref. 5.8, 5.7, and 5.6]
were caused by inadequate design or maintenance activities, rather than
resulting from aging effects.

Industry experience indicates that loosening of properly designed and
installed bus bar bolted connections is not an industry problem for bus that
is not overloaded. This is consistent with NUREG-1796 (page 3-481), which
states, “...there is no plant or industry operating experience that shows that
there is a credible aging mechanism pertaining to the bus bar bolts;
therefore, no aging management other than visual inspection is required.”

Industry Rationale

The NRC has issued 3 information notices (INs) related to metal-enclosed
bus, which are referenced in the draft revision to NUREG-1801. [Ref. 5.8,
5.7, and 5.6]

The most recent NRC communication associated with metal-enclosed bus 1s

IN 2000-14, which does not completely capture the information provided by
PG&E in LER 2000-004-01 from Diablo Canyon, Unit 1. The LER states

Page 12 of 22



Metal-Enclosed Bus Aging Management Program Basis

that the cause of the electrical fault could not be conclusively determined
due to the absence of physical evidence (since the bus connection that failed
was vaporized or melted), but is believed to be associated with long-term
degradation, and/or inadequate preventative maintenance (PM) exacerbated
by a marginal design. Corrective actions included a new PM program and
upgrades to the 4kV and 12kV nonsegregated buses on both units. IN 2000-
14 addresses a fault-based event, not aging. Multiple events, most of which
were design related complicated one bus failure, which eventually lead to
multiple failures. A combination of poor design factors was part of the root
cause: mixture of aluminum and copper bus bars, poor silver-plating on the
aluminum bar, corrosion induced on the aluminum bar due to the PVC boot
material, and undersized splice plates of wrong material not centered on the
bus bar, reducing contact area. The splice plates were undersized aluminum
rather than larger copper plates, used by the vendor during tests to determine
design temperature rise to meet IEEE 37.20-1969 of 65°C. The bus was
routinely loaded to 2100 amps and sometimes to 2250 amps, its rating limit.
This caused the bus to exceed design conditions for some time. Torque
relaxation likely occurred due to the overheating and bus bar expansion and
contraction. A 1995 explosion of an auxiliary transformer that physically
displaced the bus could have also contributed to the low torque values.
Inability to isolate the bus caused a small event to propagate to multiple
buses and major damage.

Industry operating experience discussed in NRC IN 98-36 provides
examples of bus failures as a result of maintenance activities near exposed
conductors, and inadequate inspection and maintenance of the bus metal
enclosure. The first example in not aging related, and the second example
would be covered by a site-specific structural monitoring program. IN 98-36
was excluded since it addresses event-driven faults caused by impact of an
external foreign object (roofing materials), direct water leakage or moisture
intrusion, inadequate design or assembly, or mis-operation, including an
event at PBNP where a bus duct heater breaker was open for an extended
period of time (exceeding one year). These are all events due to causes other
than aging. Therefore, no aging effects were presented in this IN.

Other industry operating experience is discussed in NRC IN 89-64, which is
based on LERs 88-010, Palo Verde Unit 1; 88-001and 87-009, Kewaunee;
87-001-01, Millstone Unit 1; 83-067, Sequoyah Unit 1; and 89-008, Browns
Ferry Unit 2. This industry OE identifies degradation of Noryl insulation
plus the presence of contaminates (moisture or debris). In one instance, the
insulation degradation was attributed to the type of joint compound used in
the manufacturing process. IEEE Standard 27 does not require bus to be
insulated, since bus supports (insulators) can provide greater limits
(temperature and insulation level) than bus bar insulation. Typically only
bus constructed of rectangular bar is sleeved. IEEE C2-1997 and 1EEE Std.
27-1974 do not rely on bus bar insulation/sleeving to obtain the required
basic impulse insulation level (BIL) rating. The designed air gap and the
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insulating supports (insulators) provide the required BIL rating for metal-
enclosed bus. Bus bar sleeving or insulation provides additional insulation
for phase-to-phase shorts from large debris, which should not occur in
metal-enclosed bus. In many instances the application of sleeving,
insulating boots, or tape is used to prevent oxidation of bolted connections.
The failures noted in IN 89-64 resulted from either an accumulation of water
or debris, inadequate design, manufacturing defect, or an environment that
caused deterioration of insulation. This will have to be addressed in each
plant-specific review, since the construction, materials, and bus bar
environments at each plant could be different. Each plant must conclude that
no aging effects require management for the metal-enclosed bus installed in
their plant, or they will need to have an aging management program.

Unless a large object is inserted inside the metal-enclosure of a bus, a phase-
to-phase tracking path requires a tracking path from one phase across the
bus support (insulator) to the grounded enclosure, and then requires another
tracking across a different phase bus support (insulator) to another phase.
Cracking of the bus bar sleeving/insulation should not be affected by the
accumulation of moisture or debris.

References

IEEE Std. P1205-2000, IEEE Guide for Assessing, Monitoring and Mitigating Aging
Effects on Class 1E Equipment Used in Nuclear Power Generating Stations.

Information Notice 89-64, “Electrical Bus Bar Failures.”

Information Notice 98-36, “Inadequate or Poorly Controlled, Non-Safety-Related
Maintenance Activities Unnecessary Challenged Safety Systems.”

Information Notice 2000-14, “Non-Vital Bus Fault Leads to Fire and Loss of Offsite
Power.”

Industry Rationale

Add the references provided with this document, and remove the reference lined
through above.

SAND96-0344 [Ref. 5.9] was referenced for loosening of bolted connections for
metal-enclosed bus in the draft of NUREG-1801. SAND96-0344 analyzes potential
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aging mechanisms and their effects on low- and medium-voltage electrical cable and
terminations, and provides guidelines for managing significant degradation
mechanisms. This document does not address metal-enclosed bus, so this reference is
inappropriate and misleading. The effects associated with bolted connections for
cable and cable connections are not necessarily applicable to bolted bus bar
connections. Better references for bus bar bolted connections are EPRI TR-104213
and EPRI TR-112784 [Ref. 5.10 and 5.1]. Sections 6.12 and 7.2 of TR-104213
discuss electrical connections for copper and aluminum bus. Another reference,
which provides similar information, is EPRI NP-5067 [Ref. 5.11]. EPRI 1003471
[Ref. 5.15]) documents connection failures from 1975 to 1997 based on data from
NPRDS, EPIX, LERs, Ins, and I&E notices, which supports this conclusion. TR-
104213 states for bus bar that “loosening of bolted connections because of the
repeated cycling of connected loads” is really a design and installation issue.

4. Definitions

Consistent with ANSI, IEEE, and industry standards.

barrier — A partition for the insulation or isolation of electric circuits or electric arcs.

basic impulse insulation level (BIL) — A reference impulse insulation strength expressed in
terms of the crest value of the withstand voltage for a standard full voltage wave.

bus - A conductor, or group of conductors, that serve as a common connection for two or
more circuits.

bus support - An insulating support for a bus. It includes one or more insulator units with
fittings for fastening to the mounting structure and for receiving the bus.

conducting mechanical joint — The juncture of two or more conducting surfaces held
together by mechanical means.

continuous-current tests — Tests made at rated current, until temperature rise ceases, to
determine that the device or equipment can carry its rated continuous current without
exceeding its allowable temperature rise.

duct - A single enclosed raceway for conductors or cable.

enclosure — A surrounding case or housing used to protect the contained equipment and to
prevent personnel from accidentally contacting live parts.

fault — See short circuit.

isolated phase bus — One in which each phase conductor is enclosed by an individual metal
housing separated from adjacent conductor housings by an air space.

live parts — Those parts which are designed to operate at voltage different from that of the
earth.
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metal-enclosed bus - An assembly of rigid conductors with associated connections, joints,
and insulating supports within a grounded metal enclosure. NOTE: In general, three basic
types of construction are used: nonsegregated phase, segregated phase, or isolated phase.

nonsegregated phase bus — One in which all phase conductors are in a common metal
enclosure without barriers between phases.

segregated phase bus — One in which all phase conductors are in a common metal
enclosure, but are segregated by metal barriers between the phases.

short circuit — An abnormal connection (including an arc) of relatively low impedance,
whether made accidentally or intentionally, between two points of different potential.

silver surfaced or equivalent — The term indicates metallic materials having satisfactory
long-term performance and which operate within the temperature rise limits established for
silver-surfaced electrical contact parts and conducting mechanical joints.

withstand voltage — The specified voltage that, under specified conditions, can be applied
to insulation without causing flashover or puncture.

5. References
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A Nuclear Industry White Paper Draft A

01/16/2005
ATTACHMENT 1
Table 3.1-1
Plant SER Bus Routine Aging Effects | Component | AMP | AMP Type Parameters Monitored
Subject | Maintenance Managed Managed
to AMR | Precludes
Aging Effects

Calvert NUREG- | No N/A N/A N/A N/A N/A N/A
Cliffs 1705
Oconee NUREG- | Yes Yes None None No N/A N/A

1723
ANO, Unit | NUREG- | No N/A N/A N/A N/A N/A N/A
1 1743
E. Il Hatch | NUREG- | Yes N/A None None No N/A N/A

1803
Turkey NUREG- | No N/A N/A N/A N/A N/A N/A
Point 1759
North Anna | NUREG- | Yes N/A None None No N/A N/A

1766
Surry NUREG- | Yes N/A None None No N/A N/A

1766
Peach NUREG- | Yes Yes None None No N/A N/A
Bottom 1769
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01/16/2005
ATTACHMENT 1
Table 3.1-1
Plant SER Bus Routine Aging Effects | Component | AMP | AMP Type Parameters Monitored
Subject | Maintenance Managed Managed
to AMR | Precludes
Aging Effects
St. Lucie NUREG- | Yes Yes Reduced IR, Bus Bar Yes 10 year — Perform periodic visual internal
1779 including Insulation, visual and inspections of a representative
moisture and and bolted bolt torque | sample on the nonsegregated
dust/debris; and | connections phase buses. These inspections
loss of preload will include a visual inspection
of the bus bar insulation for
age-related defects (e.g.,
discoloration, cracking) and an
inspection of the interior of the
bus ducts for moisture or
dust/debris. These inspections
will include verification of a
representative sample of the
bus bar bolting torque values.
Ft. Calhoun | NUREG- | Yes Yes Loss of preload | Bus bar Yes Periodic The program’s activities check
1782 and Reduced IR | (SBO Surveillance | bus connectors for loss of
restoration and PM torque and degradation of
path only) Program insulation wrap.
McGuire NUREG- | Yes Yes None None No N/A N/A
1772
Catawba NUREG- | Yes Yes None None No N/A N/A
1772

Page 19 of 22




Metal-Enclosed Bus Aging Management Program Basis

A Nuclear Industry White Paper Draft A

01/16/2005
ATTACHMENT 1
Table 3.1-1
Plant SER Bus Routine Aging Effects | Component | AMP | AMP Type Parameters Monitored
Subject | Maintenance Managed Managed
to AMR | Precludes
Aging Effects
H. B. NUREG- | Yes No Oxidation, loss | Bus bar Yes 10 year - A sample of accessible bolted
Robinson | 1785 of torque, bolted Visual connections will be checked for
corrosion connections, inspection | proper torque. Visual
bus duct, and torque | inspection of bus ducts, bus
bus bar, bus check bar, and internal bus supports.
supports
R. E. Ginna | NUREG- | Yes Yes Reduced IR, Electrical Yes One time The staff determined that the
1786 electrical phase bus inspection | one-time inspection of the
failure, components and Periodic | phase bus was not sufficient, so
moisture Surveillance | the other program was added.
intrusion and PM A visual inspection programs is
Program performed under the PM
program.
V.C. NUREG- | No N/A N/A N/A N/A N/A N/A
Summer 1787
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01/16/2005
ATTACHMENT 1
Table 3.1-1
Plant SER Bus Routine Aging Effects | Component | AMP | AMP Type Parameters Monitored
Subject | Maintenance Managed Managed
to AMR | Precludes
Aging Effects
Dresden NUREG- | Yes Yes for bolted | embrittlement, | insulatorsin | Yes 10 year Accessible normally energized
1796 connections, | cracking, the bus visual non-segregated bus duct
No for melting, ducts internal components are
insulation discoloration, visually inspgcted fgr insulatgr
resistance. swelling, or loss and bus bar msplatlon material
of dielectric surfage anomalugs, such as
. embrittiement, discoloration,
strength leading cracking, chipping, or surface
to reduced contamination. Internal
insulation components such as insulation
resistance (IR); material, bus duct support
electrical failure pieces, gaskets, insulating
as the aging boots, taped connections, and
effects bus bar sleeves are inspected.
The visual inspections also
check for evidence of water
and dirt accumulation and
presence of foreign material.
Quad Cities | NUREG- | Yes Yes for bolted | Same as insulators in | Yes 10 year Same as Dresden
1796 connections, | Dresden the bus visual
No for ducts
insulation
resistance.
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Chapter Il CONTAINMENT STRUCTURES

General Comments

1. Composite Component Descriptions

The combination of some lines to produce generic lines resulted in structure/component descriptions that included all the components
previously (GALL 2001) listed in the individual lines. These comprehensive lists include components that do not apply to all system/structure
tables. For example, in table 11.B2.2 for Mark Il BWR containments, line C-19 addresses steel elements including “Drywell; torus; drywell
head; embedded shell and sand pocket regions; drywell support skirt; torus ring girder; downcomers; ECCS suction header.” Some of these
components (e.g., torus and torus ring girder) are not applicable to Mark Il BWR containments and may lead to confusion when comparing
plant AMR results to this line of GALL.

The compound names will create confusion because specific component types are listed in structures that don't contain those components.

The descriptions in the rolled up lines should be split to their original configuration so that the list of structural component types matches the
structure.

2. Mechanism/Program Mismatch
The aging mechanism in ‘Aging Effect/Mechanism’ column does not match with description in ‘"AMP' column for some lines. For example,

item 11.A2-7 calls out ‘corrosion of embedded steel’ in Mechanism but describes ‘aggressive chemical attack’ in AMP. Corrections have been
proposed.



lLA1 Concrete Containments (Reinforced and Prestressed)
I CONTAINMENT STRUCTURES
A1 Concrete Containments (Reinforced and Prestressed)
Structure .
ltem Link andlor Material |Environment Ahgmg Ef_fectl Aging Management Program (AMP) Further Basis for Change
Component echanism Evaluation
ILA1-3  |ILA1.1-b [Concrete Concrete Water — Increase in Chapter X1.52, “ASME Section XI, No, if concrete
flowing porosity, Subsection IWL" was constructed
permeability/ as stated for
(C-02) Dome; wall; leaching of inaccessible
basemat; ring calcium IAccessible areas: areas
g::gf;’s ses hydroxide Inspections performed in accordance
with IWL will indicate the presence of
increase in porosity, and permeability
due to leaching of calcium hydroxide.
Inaccessible Areas: Corrected typo
AN aging management program is Eliminated “period™(.)
not necessary, even if reinforced This comment also
concrete is exposed to flowing water, lies to I1.A2-3 (C-
if there is documented evidence that ggpa S B22.2 (G
confirms the in-place concrete was 02; ""83 1.2 (6_6(2)'
constructed in accordance with the ¥ B'3 2‘_3 iC-OZ) !
recommendations in ACI 201.2R-77. e ’
ILA1-4  [IlLA1.1-h Concrete Concrete Air — indoor  |Reduction of  |Plant-specific aging management Yes, if INRC Basis Document
uncontrolled [strength and program applicable does not define this
or air - modulus/ component. Industry
(C-08) Dome; wall; outdoor elevated does not recognize thiJ
conerete-fill-n temperature The implementation of term.
anRulusy (>150°F general;[10 CFR 50.55a and IWL would not be
basemat; ring >200°F local) [able to identify the reduction of
girder; strength and modulus due to elevated
buttresses temperature. Thus, for any portions of
concrete containment that exceed
spacified temperature limits, further
evaluations are warranted.
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A1 Concrete Containments (Reinforced and Prestressed)
Structure :
. Aging Effect/ Further
{tem Link Co?::clge " Material [Environment Mechanism Aging Management Program (AMP) Evaluation Basis for Change

Subsection CC-3400 of ASME
Section Ill, Division 2, specifies the
concrete temperature limits for normal
operation or any other long-term
period. The temperatures shall not
exceed 150°F except for local areas,
such as around penetrations, which
are not allowed to exceed 200°F. If
significant equipment loads are
supported by concrete at
temperatures exceeding 150°F, an
evaluation of the ability to withstand
the postulated design loads is to be
made.

Higher temperatures than given
above may be allowed in the concrete
if tests and/or calculations are
‘:Jrovided to evaluate the reduction in

strength and this reduction is applied
o the design allowables.

=)
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with IWL will indicate the presence of
cracking due to reaction with
aggregates.

Inaccessible Areas:

As described in NUREG-1557,
investigations, tests, and
%)etrographic examinations of
aggregates performed in
accordance with ASTM C295-54 or
ASTM C227-50 can demonstrate
that those aggregates do not react
within reinforced concrete. For
|potentially reactive aggregates,
aggregate-reinforced concrete
reaction is not significant if the
concrete was constructed in
accordance with ACI 201.2R-77.
Therefore, if these conditions are
satisfied, aging management is not
necessary.

A1 Concrete Containments (Reinforced and Prestressed)
Structure .
Aging Effect/ Further -
Item Link c and/or Material |Environment Mechanism Aging Management Program (AMP) Evaluation Basis for Change
omponent
ILA1-6  [llLA1.1-d [Concrete: Concrete Any e|Chapter XI.82, “ASME Section XI,  |No, if stated Consistent with
Cracking due to |Subsection IWL.” conditions are  jprevious GALL
expansion/ satisfied for version.
(C-04) Dome; wall; reaction with inaccessible
basemat; ring aggregates Accessible Areas: areas
girders; . .
buttresses Inspections performed in accordance
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material (spalling, scaling) due to

\Ghesal} corrosion of embedded
steel,

Inaccessible Areas:

Examination of representative
samples of below-grade concrete,

hen excavated for any reason, is to
be performed, if the below-grade
environment is aggressive (pH < 5.5,
chiorides > 500ppm, or sulfates >
1,500 ppm).

Periodic monitoring of below-grade
water chemistry (including
consideration of potential seasonal
variations) is an acceptable approach
to demonstrate that the below-grade
environment is aggressive or non-
aggressive.

A1 Concrete Containments (Reinforced and Prestressed)
Structure
: Aging Effect/ Further
item Link and/or Material |Environment Mechanism Aging Management Program (AMP) Evaluation Basis for Change
Component
ILA1-7  {ILA1.,1-e [Concrete: Concrete;  |Air —indoor |Cracking, loss of[Chapter XI.52, “ASME Section XI, Yes, if The aging effect is for
steel uncontrolled [bond, and loss |Subsection IWL." environment is [concrete — not steel.
or air — of material aggressive
(C-05) Dome; wall; outdoor (spalling, .
basemat; ring scaling)/ IAccessible Areas: Imn:g::ﬁs?rs\yl?s%ed
girders; corrosion of Inspections performed in accordance under the AMP for the
buttresses; embedded steel jwith IWL will indicate the presence of h .
inforei h o f ity gmgfmeghamsm
steel cracking, loss of bond, and loss of pecified in the

previous column.

This comment also
applies to 11.A2-7,
11.B2.2-6, 11.B3.1-6 and
11.83.2-7
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significant if the following conditions
are satisfied:

1. Concrete meeting the requirements
of ACI 318 or 349 and the guidance of|
201.2R was used for the containment
concrete in contact with the
embedded containment shell or liner.

2. The concrete is monitored to
ensure that it is free of penetrating
cracks that provide a path for water
seepage to the surface of the
containment shell or liner.

3. The moisture barrier, at the junction
where the shell or liner becomes
embedded, is subject to aging
management activities in accordance
with IWE requirements.

4. Borated water spills and water
ponding on the containment concrete
floor are not common and when
detected are cleaned up in a timely
manner.

If any of the above conditions cannot
be satisfied, then a plant-specific

Jaging management program for

A1 Concrete Containments (Reinforced and Prestressed)
Structure :
item Link c and/or Material |Environment Aﬂ;z?‘:‘fif:;tl Aging Management Program (AMP) Es;':?g; n Basis for Change
omponent
ILA1-11  [ILA1.2-a (Steel elements: [Steel Air — indoor [Loss of material/[Chapter XI.S1, “ASME Section XI,  |Yes, if corrosion [Liners are only
uncontrolled (general-pitting; [Subsection IWE" is significant for fexposed to an air -
OF-aH— tand-crovice inaccessible ndoor uncontrolled
(C-09) Liner; liner loutdoor corrosion areas nvironment,
anchors; For inaccessible areas (embedded
integral containment steel shell or liner), loss
attachments of material due to corrosion is not Loss of material due to

itting and crevice
orrosion is not
pplicable for air -
ndoor uncontrolled
nvironment. Air -
ndoor uncontrolled
nvironment is defined
s a normally dry
nvironment and
crevice and pitting
occur in a wetted
environment per GALL
Chapter 1X.

Itemized as given
originally. Reads better|
this way.




CONTAINMENT STRUCTURES

If a coatings program is credited for
managing loss of material due to
corrosion during the current licensing
term (e.g., relief request from IWE),
then it is to be continued during the
period of extended operation. See

Chapter X1.S8, “Protective Coating
Monitoring and Maintenance
Program.”

A1 Concrete Containments (Reinforced and Prestressed)
Structure
Item Link and/or Material |Environment Aging Ef_fect/ Aging Management Program (AMP) Furthgr Basis for Change
c Mechanism Evaluation
omponent
corrosion is necessary.
No
Chapter XI1.S4, “10 CFR Part 50,
IAppendix J” and
No




iLA2 Steel Containments

scaling) due to aggressive chemical
attack.

Inaccessible Areas:

Examination of representative
samples of below-grade concrete,
when excavated for any reason, is to
be performed, if the below-grade
environment is aggressive (pH < 5.5,
chlorides > 500ppm, or sulfates >
1,500 ppm).

Periodic monitoring of below-grade
water chemistry (including
consideration of potential seasonal
variations) is an acceptable approach
to demonstrate that the below-grade
environment is aggressive or non-
aggressive.

1l CONTAINMENT STRUCTURES
A2 Steel Containments
Structure .
. Aging Effect/ Further .
Item Link andlor Material |Environment Mechanism Aging Management Program (AMP) Evaluation Basis for Change
Component
ILA2-1  [Il.LA2.2-¢ [Concrete Concrete IAggressive  |Increase in Chapter X1.S2, “ASME Section XI,  (Yes, if This item deals with
Dome; wall; environment porgsity and Subsection IWL." environment is [free-standing steel
basemat; fing permeability, aggressive containment PWRs.
(C-03) girder; cracking, loss of Ring girder and
butiresses material Accessible Areas: buttresses are not
(spalling, . . Eppropﬂate for this
scaling)/ Inspections performed in accordance type of containment
. with IWL will indicate the presence of . P
aggressive h ) : o design. This is
chemical attack [INcrease in porosity and permeab[llty, apparent since C-10
cracking, or loss of material (spalling, and C-11 for

prestressing system do
not apply to Section
11.A2. This comment
also applies to 1.A2-2,
I1.LA2-3, 11.A2-4, 11.A2-6,
I1.LA2-7.




Il
A2

CONTAINMENT STRUCTURES
Steel Containments

Item

Link

Structure
and/or
Component

Material

Environment

Aging Effect/
Mechanism

Aging Management Program (AMP)

Further
Evaluation

Basis for Change

11.A2-2
(C-01)

ILA2.2-a

Concrete

Dome; wall;
basemat; ring
butliresses

Concrete

Air ~ outdoor

Loss of material
(spalling,
scaling) and
cracking/ freeze-
thaw

Chapter X1.S2, “ASME Section X,
Subsection IWL”

Accessible areas:

Inspections performed in accordance
with IWL will indicate the presence of
loss of material (spalling, scaling) and
cracking due to freeze-thaw.

Inaccessible Areas:

Evaluation is needed for plants that
are located in moderate to severe
weathering conditions (weathering
index >100 day-inch/yr) (NUREG-
1557). Documented evidence
confirms that where the existing
concrete had air content of 3% to 6%,
subsequent inspection did not exhibit
degradation related to freeze-thaw.
Such inspections should be
considered a part of the evaluation.

The weathering index for the
continental US is shown in ASTM
C33-90, Fig. 1.

No, if stated
conditions are
satisfied for
inaccessible
areas

See comment in
11.A2-1

11.A2-3
(C-02)

.A2.2-b

Concrete

Dome; wall;
basemat:-ring
buttresses

Concrete

Water —
flowing

Increase in
porosity,
permeability/
leaching of
calcium
hydroxide

Chapter XI.S2, “ASME Section XI,
Subsection IWL"

Accessible areas:

Inspections performed in accordance
with IWL will indicate the presence of
increase in porosity, and permeability
due to leaching of calcium hydroxide.

Inaccessible Areas:
. An aging management program is
not necessary, even if reinforced

concrete is exposed to flowing water,

No, if concrete
was constructed
as stated for
inaccessible
areas

See comment in
1.A2-1




CONTAINMENT STRUCTURES

concrete containment that exceed
specified temperature limits, further
evaluations are warranted.
Subsection CC-3400 of ASME
Section Ill, Division 2, specifies the
concrete temperature limits for normal
operation or any other long-term
period. The temperatures shall not
exceed 150°F except for local areas,
such as around penetrations, which
are not allowed to exceed 200°F. If
significant equipment loads are
supported by concrete at
temperatures exceeding 150°F, an
evaluation of the ability to withstand
the postulated design loads is to be
made.

Higher temperatures than given
above may be allowed in the concrete
if tests and/or calculations are
provided to evaluate the reduction in
strength and this reduction is applied
to the design allowables.

A2 Steel Containments
Structure :
: . . Aging Effect/ Further .
Item Link and/or Matarial |[Environment Mechanism Aging Management Program (AMP) Evaluation Basis for Change
Component
if there is documented evidence that
confirms the in-place concrete was
constructed in accordance with the
recommendations in ACI 201.2R-77.
ILA2-4  {ILLA2.2-h [Concrete Concrete Air — indoor  {Reduction of Plant-specific aging management Yes, if INRC Basis Document
uncontrolled (strength and program applicable does not define
or air — modulus/ concrete fill-in annulus.
(C-08) Dome; wall; outdoor elevated Industry does not
concrete-fill-in temperature The implementation of k’ecognize this term.
anAuius; (>150°F general;|10 CFR 50.55a and IWL would not be o ;
basemat; ring >200°F local) |able to identify the reduction of This item Qeals with
o free-standing steel
girder; strength and modulus due to elevated containment PWRs
Buliressos temperature. Thus, for any portions of Ring girder and

buttresses are not
lappropriate for this
type of containment
design. This is
apparent since C-10
and C-11 for
prestressing system do
not apply to Section
11.LA2.

10




CONTAINMENT STRUCTURES

cracking due to reaction with
aggregates.

Inaccessible Areas:

As described in NUREG-1557,
investigations, tests, and
petrographic examinations of
aggregates performed in
accordance with ASTM C295-54 or
ASTM C227-50 can demonstrate
that those aggregates do not react
iwithin reinforced concrete, For
potentially reactive aggregates,
aggregate-reinforced concrete
reaction Is not significant Iif the
concrete was constructed in
accordance with ACI 201.2R-77,
Therefore, if these conditions are
satisfied, aging management is not
necessary.

A2 Steel Containments
Structure
. Aging Effect/ . Further .
ltem Link and/or Material [Environment Mechanism Aging Management Program (AMP) Evaluation Basis for Change
Component
1ILA2-6  |I.A2.2-d |Concrete: Concrete Any Expansion and |Chapter XI.S2, “ASME Section XI, No, if stated o be consistent with
cracking/ Subsection IWL." conditions are revious GALL
(C-04) Dome; wall; reaction with satisfied for 5ersion
basemat; ring aggregates Accessible Areas: inaccessible )
girders; Inspections performed in accordance |areas
buttresses with IWL will indicate the presence of

1




CONTAINMENT STRUCTURES

Examination of representative
samples of below-grade concrete,
when excavated for any reason, is to
be performed, if the below-grade
environment is aggressive (pH < 5.5,
chlorides > 500ppm, or sulfates >
1,500 ppm).

Periodic monitoring of below-grade
water chemistry (including
consideration of potential seasonal
variations) is an acceptable approach
to demonstrate that the below-grade
environment is aggressive or non-
aggressive.

A2 Steel Containments
Structure :
Item Link and/or Material [Environment Ah?ma Eflfectl Aging Management Program (AMP) E Fulrtheir Basis for Change
Component echanism valuation
ILA2-7 [I.LA2.2-e [Concrete: Concrete;  |Air—indoor |Cracking, loss of(Chapter XI.52, “ASME Section XI,  [Yes, if 'This item deals with
Dome: wall: steol unc_ontrolled bond, aqd loss [Subsection IWL." environrpent is free-s}anding steel
base m at: nng or air — of material aggressive containment PWRs.
(C-05) ; o outdoor (spalling, Ring girder and
buuressesg” E', scaling)/ IAccessible Areas: buttresses are not
. ol corrosion of | . f di d ppropriate for this
W embedded steel [NSPections performed in accordance pe of containment
with IWL will indicate the presence of esign. This is
increasa-n cracking, loss of bond, ppare'nt since C-10
and porosiy sad permesbiiiy nd C-11 fo
scaling) aueI:Lsig”rgg}gza;f(spallmg. restressing system do
. . ot apply to Section
embedded steelaggressive-chomical 1.A2
Inaccessible Areas: he aging effect is for

oncrete — not steel.

incorrect aging
echanism listed
nder the AMP for the
ging mechanism
pecified in the

previous column.

12



CONTAINMENT STRUCTURES

significant if the following conditions
are satisfied:

Concrete meeting the
requirements of ACI 318 or
349 and the guidance of
201.2R was used for the
containment concrete in
contact with the embedded
containment shell or liner.

The concrete is monitored to
ensure that it is free of
penetrating cracks that
provide a path for water
seepage to the surface of the
containment shell or liner.

The moisture barrier, at the
junction where the shell or
liner becomes embedded, is
subject to aging management
activities in accordance with
IWE requirements,

Borated water spills and
water ponding on the
containment concrete floor
are not common and when
detected are cleaned up in a
timely manner.

A2 Steel Containments
Structure .
ltem Link c and/or Material (Environment Aﬁ:;g f:ifse;tl Aging Management Program (AMP) E\faulﬁgtei; n Basis for Change
omponent
1ILA2-9 [ILA2.1-a [Steel elements: {Steel Air - indoor |Loss of material/|Chapter XI1.S1, “ASME Section XI,  |Yes, if corrosion [Liners are only
uncontrolled |general—pitting; |Subsection IWE” is significant for exposed to an air -
OF-air— i inaccessible indoor uncontrolled
(C-09) Liner; liner outdoor corrosion areas environment.
anchors; For inaccessible areas (embedded
integral containment steel shell or liner), loss
attachments of material due to corrosion is not Loss of material due to

pitting and crevice
lcorrosion is not
applicable for air -
ndoor uncontrolled
environment. Air -
indoor uncontrolled
environment is defined
as a normally dry
environment and
crevice and pitting
occur in a wetted
environment per GALL
IChapter IX,

Itemized as given
originally. Reads better
this way.

13



CONTAINMENT STRUCTURES

A2 Steel Containments
Structure
. . Aging Effect/ Further
Item Link CO?I"I‘;%:I; " Material |Environment Mechanism Aging Management Program (AMP) Evaluation Basis for Change

If any of the above conditions cannot
be satisfied, then a plant-specific
aging management program for
corrosion is necessary.

Chapter X1.54, “10 CFR Part 50,
Appendix J” and

If a coatings program is credited for
managing loss of material due to
corrosion during the current licensing
term (e.g., relief request from IWE),
then it is to be continued during the
period of extended operation. See
Chapter XI.88, “Protective Coating
Monitoring and Maintenance
Program.”

No

No

14




ILA3 Common Components

Evaluation of 10 CFR 50.55a/IWE is
augmented as follows:

(4) Detection of Aging Effects:

Transgranular Stress corrosion
cracking (TGSCC) is a concem for
dissimilar metal welds. In the case of
bellows assemblies, SCC may cause
aging effects particularly if the
material is not shielded from a
corrosive environment. Subsection
IWE covers inspection of these items
under examination categories E-B, E-
F, and E-P (10 CFR Part 50,
Appendix J pressure tests).

10 CFR 50.55a identifies examination
categories E-B and E-F as optional
during the current term of operation.
For the extended period of operation,
Examination Categories E-B & E-F,
and additional appropriate
examinations to detect SCC in
bellows assemblies and dissimilar
metal welds are warranted to address
this issue.

(10) Operating Experience:

Il CONTAINMENT STRUCTURES
A3 Common Components
Structure
ftem Link and/or Material [Environment Aging Effect/ Aging Management Program (AMP) Furthgr Basis for Change
Mechanism Evaluation
Component
1LA3-2 |IlLA3.1-d [Penetration Stainless Air — indoor |Cracking/ stress jChapter X1.51, “ASME Section XI, Yes, detection of| ;l;h;zgzn;écs n/‘\!g?;went)
sleeves; steel; uncontrolled [corrosion Subsection IWE" and Chapter XI.54, |aging effectsis [ .\ \itcenir _ indoorj
. dissimilar or air cracking “10 CFR Part 50, Appendix J" to be evaluated uncontrolled or air

C-15) penetration 1 otal welds |outdoor 0 \

( bellows poutdoor” environment.

IThis comment also
@pplies to 11.B4-2.

15
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CONTAINMENT STRUCTURES

A3 Common Components
Structure
item Link c and/or Material |Environment Aﬁ;’;ﬁ f:{:;tl Aging Management Program (AMP) E\f::'lﬁ:tei;n Basis for Change
omponent
IN 92-20 describas an instance of
containment bellows cracking,
resulting in loss of leak tightness.
IA3-3  [ILA3.1-c [Penctraion  |Steet: Air — indoor  |Cracking/ cyclic [Chapter X1.§1, “ASME Section XI,  |Yes, detection of s“;i{';i";é",‘,”zgf’{‘e””
leeves; Stainless uncontrolled |loading Subsection IWE ™ and Chapter X1.54, laging effects is which lists * Air — indoor
, steel; or air “10 CFR Part 50, Appendix J" to be evaluated trolled or air
(C-14) penetration  |niesimilar  loutdoor uncontrolled |
bellows . outdoor” environment.
metal welds (CLB fatigue his comment also

analysis does  |Evaluation of 10 CFR 50.55a/lWE is applies to 11.84-3

not exist) augmented as follows: ) ’
(4) Detection of Aging Effects: VT-3
visual inspection may not detect fine
cracks.

LA34  [1.A3.1-b [Penetraion  [Steel; Air—indoor [Cumulative  |Fatigue is a time-limited aging Yes, TLaa [ 1o llem (camponent
leeves; Stainless uncontrolled [fatigue damage/ lanalysis (TLAA) to be evaluated for which lists * Air — indoor
snetration stee[; or air fatigue the period of extended operation. See Luncontrolled or air

(C-13) cllows Dissimilar  |outdoor the Standard Review Plan, Section butdoor” envirenment

metal welds 4.6, “Containment Liner Plate and This comment also ’
(Only if CLB Penetration Fatigue Analysis™ for pplies to .B4-4
fatigue analysis |acceptable methods for meeting the r ) )
exists) requirements of 10 CFR 54.21(c){1).

16




.B1

Mark | Containments

11.B1.1 Steel Containments

I CONTAINMENT STRUCTURES
B1.1  Steel Containments
Structure .
ltem Link c and/or Material |[Environment Aﬁ;’;ﬂ:ﬁ:&u Aging Management Program (AMP) Es;ﬁ:::;n Basis for Change
omponent
11.B1.1-1 [i1.B1.1.1- [Steel elements: (Stesl; Air — indoor  [Fretting or Chapter X1.81, “ASME Section Xl, No Industry experience
e Graphite uncontrolled [lockup/ Subsection IWE” and EPRI Civil Tools
plate mechanical indicates this aging
(C-23) Drywell head; wear effect is not applicable
downcomers to graphite plate
(lubrite). This is
consistent with past
approved applications.
See NUREG-1759,
Turkey Point SER,
NUREG-1769,
Peach Bottom SER,
NUREG-1785, H.B.
Robinson SER
NUREG-1766, North
lAnna/Surry SER
This comment applies
to 11B2.1-3 (C-23) &
11.B2.2-10 (C-23)
I1.LB1.1-2 [I.B1.1.1- [Steel elements: [Steel Air — indoor |Loss of material/ g:ss;iilﬁriw?v‘lVEf\ SME Section XI, Yes, if corrosion |Add “or treated water”
a uncontrolled [general, pitting, is significant for to environment column
) , or treated and crevice For inaccessible areas (embedded inaccessible o account for the
(C-19) gww;:l. torus; water (as corrosion containment steel shell or liner), loss areas rc’)?‘t}:g:g';'t?’g:’f the
yw applicable) of material due to corrosion is not components inside the
head; significant if the following conditions h P
embedded are satisfied: orus.
shell
Concrete meeting the specifications
and sand ) of ACI 318 or 349 and the guidance of|
pocket regions; 201.2R was used for the containment
drywell support concrete in contact with the
embedded containment shell or liner.

17




CONTAINMENT STRUCTURES

managing loss of material due to
corrosion during the current licensing
term (e.g., relief request from IWE),
then it is to be continued during the
period of extended operation, See

Chapter X1.S8, “Protective Coating
Monitoring and Maintenance
Program.”

B1.1  Steel Containments
Structure
Item Link and/or Material |[Environment Aw?ina Ef_fect/ Aging Management Program (AMP) EFulrtheir Basis for Change
Component echanism valuation
skirt; The concrete is monitored to ensure
torus ring that it is free of penetrating cracks
rder: that provide a path for water seepage
girder; to the surface of the containment shell
downcomers; or liner. The moisture barrier, at the
ECCS junction where the shell or liner
, becomes embedded, is subject to
suction header aging management activities in
accordance with IWE requirements.
. Borated water spills and water
NOTE: . ponding on the containment concrete
Inspeptlon of floor are not common and when
contammgnt detected are cleaned up in a timely
supports is manner.
addressed by
ASM.E If any of the above conditions cannot
Section XI, be satisfied, then a plant-specific
mgiﬁfn aging management program for
I.B1.3) corrosion is necessary.
Chapter XI.54, “10 CFR Part 50, No
Appendix J” and
If a coatings program is credited for  [\o

18




.82 Mark Il Containments
1.B2.1 Steel Containments

1 CONTAINMENT STRUCTURES
B2.1 Steel Containments
Structure
Item Link c and/or Material [Environment Aﬁ;’;ﬂfgzﬁl Aging Management Program (AMP) E\F::ls:tel;n Basis for Change
omponent
11.82.1-1 [I.B2.1.1- Renetration Steel; Air ~ indoor  [Cracking/ cyclic |[Chapter X1.81, “ASME Section XI,  |Yes, detection of|[This item as it is
b pleevas; Stainless uncontrolled lloading Subsection IWE " and Chapter XI.S4, |aging effects is |presented is a
c14) trati sDt'esczll,m ar 10 CFR Part 50, Appendix J to be evaluated |duplicate of |1.B4-3.
bellews .
metal welds (CLB fatigue
Suppression analysis does  |Evaluation of 10 CFR 50.55a/IWE is [Therefore, change
nool shell, not exist) augmented as follows: icomponent to match
delr:: :g, ers (4) Detection of Aging Effects: VT-3 original GALL..
visual inspection may not detect fine
cracks.
11.LB2.1-2 [I1.B2.1.1- Renelration Steel; Air - indoor {Cumulative Fatigue is a time-limited aging Yes, This item as it is
c sleeves: Stainless uncontrolled [fatigue damage/ |analysis (TLAA) to be evaluated for LAA presented is a
trati steel; fatigue the period of extended operation. See F duplicate of 11.B4-4.
(C-13) boll Dissimilar the Standard Review Plan, Section
metal welds 4.6, “Containment Liner Plate and
uppression (Only if CLB Penetration Fatigue Analysis” for [Therefore, change
ﬁool shell, fatigue analysis [acceptable methods for meeting the icomponent to match
unbraced exists) requirements of 10 CFR 54.21(c)(1). original GALL..
downcomers
I1.B2.1-3 |I1.B2.1.1- [Steel elements: [Steel; JAir — indoor  |Fretting or Chapter X1.81, “ASME Section X, No :
d Graphite uncontrolled flockup/ Subsection IWE™ Ind:;t'r:yR?)ge'rllgrnc?
(C-23) Drywell head; |plate mechanical T"'":j. t th'm oals
downcomers wear ndicates is aging
effect is not applicable
to graphite plate
(lubrite). This is
consistent with past
pproved applications.
ee NUREG-1759,
urkey Point SER,
NUREG-1769,
Peach Bottom SER,
NUREG-1785, H.B.
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CONTAINMENT STRUCTURES

B2.1  Steel Containments
Structure ;
Item Link c and/or Material |Environment Aﬂ;’;ﬁ;‘{:&” Aging Management Program (AMP) E\l: ;Ltztei;n Basis for Change
omponent
Robinson SER
NUREG-1766, North
IAnna/Surry SER
11.82.1-4 [li.B2.1.1- [Steel elements: |Steel Air — indoor  |Loss of material/ [Chapter XI.S1, “ASME Section X, Yes, if corrosion (GALL 11.B2 is for a
a uncontrolled [general, pitting, |Subsection IWE" is significant for Mark Il BWR which
(C-19) Brywell{oris; or treated |and crevice inaccessible idoes not have a torus
drawell water corrosion For inaccessible areas (embedded  |areas or torus ring girder.
head; containment steel shell or liner), loss
embedded of material due to corrosion is not Change component to
shell significant if the following conditions match original GALL.
and-sand are satisfied:
pocketregions; IAdd “or treated water”
draweoll-suppert Concrete meeting the specifications to environment column
ekirt; of ACI 318 or 349 and the guidance of| o account for the
{orus+HRg 201.2R was used for the containment etted portion of the
girder concrete in contact with the uppression chamber.
dewncomers; embedded containment shell or liner.
BEGGS The concrete is monitored to ensure
suction-hoader that it is free of penetrating cracks
that provide a path for water seepage
Dryweli; to the surface of the containment shell
suppression or liner. The moisture barrier, at the
chamber; junction where the shell or liner
drywell head; becomes embedded, is subject to
embedded aging management activities in
shell and sand accordance with IWE requirements.
pocket Borated water spills and water
regions; ponding on the containment concrete
support skirt; floor are not common and when
downcomer detected are cleaned up in a timely
pipes; region manner.
shielded by
diaphragm If any of the above conditions cannot
floor be satisfied, then a plant-specific
NOTE: aging management program for

Inspection of

icorrosion is necessary.
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CONTAINMENT STRUCTURES

B2.1  Steel Containments
Structure
item Link c and/or Material |Environment Ang;';g aEanf::‘:‘tl Aging Management Program (AMP) E\r:z:'lﬁgt?;n Basis for Change
omponent
containment No
supports is Chapter X1.S4, “10 CFR Part 50,
addressed by Appendix J" and
ASME No
Section X, If a coatings program is credited for
Subsection managing loss of material due to
IWF (see corrosion during the current licensing
1i.B1.3) term (e.g., relief request from IWE),

then it is to be continued during the
period of extended operation. See

Chapter XI.S8, “Protective Coating
Monitoring and Maintenance
Program.”
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i1.B2 WMark ll Containments
I1.B2.2 Concrete Containments

Il CONTAINMENT STRUCTURES
B2.2 Concrete ContainmentsB2-1—Stescl-Centainments
Structure .
Item Link and/or Material [Environment Aw?i"g Efifch Aging Management Program (AMP) EFulrthteir Basis for Change
Component echanism valuation
11.B2.2-1 [I.B2.2.1- [Concrete Concrete Aggressive  [Increase in Chapter X1.52, “ASME Section XI,  |Yes, if Sgh(Llll lBBV%Ié Lsogr:t o
b environment porosity and Subsection IWL". environment is containment. the
permeability, aggressive : .
(C-03) Bomerwalk cracking, loss of jAccessible Areas: §°.§"v5§"§§,t, (I:'rs;?ed s for
basemalirirg material Inspections performed in accordance containment
girder: (spalling, with IWL will indicate the presence of )
butiresses scaling)/ increase in porosity and perrz\eability, Change component to
, aggressive cracking, or loss of material (spalling, o
Containment, chemical attack [scaling) due to aggressive chemical match original GALL.
wall, basemat attack _
’ This comment also
Inaccessible Areas: lﬁpgg%s_stol:l'gzz 22_'52
Examination of representative L8226
samples of below-grade concrete, e
when excavated for any reason, is to
be performed, if the below-grade
environment is aggressive (pH < 5.5,
chlorides > 500ppm, or sulfates >
1,500 ppm).
Periodic monitoring of below-grade
water chemistry (including
consideration of potential seasonal
variations) is an acceptable approach
to demonstrate that the below-grade
environment is aggressive or non-
aggressive.
11.B2.2-2 [I1.B2.2.1- Concrete Concrete Water - Increase in Chapter X1.52, “ASME Section X, No, if concrete |GALL I1.B2.2 is for a
a flowing porosity, Subsection IWL” was constructed Mark || BWR concrete
(C-02) permeability/ as stated for containment, the
C wall: leaching of Accessible areas: inaccessible component listed is for
i calcium Inspections performed in accordance |areas a PWR concrete
basematring P P
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il CONTAINMENT STRUCTURES
B2.2 Concrete ContainmentsBa-1—Steel-Containments

wall, basemat

specified temperature limits, further
evaluations are warranted.
Subsection CC-3400 of ASME
Section lll, Division 2, specifies the
concrete temperature limits for normal
operation or any other long-term
period. The temperatures shall not
exceed 150°F except for local areas,
such as around penetrations, which
are not allowed to exceed 200°F. If
significant equipment loads are
supported by concrete at
temperatures exceeding 150°F, an
evaluation of the ability to withstand
the postulated design loads is to be
made.

Structure ;
ttem | Link andlor Material |Environment] A9IN0 EFECt/ 15 q00 management Program (amP)|  _FUTher | Basis for Change
Component echanism Evaluation
girder; hydroxide with IWL will indicate the presence of containment.
buttresces increase in porosity, and permeability
Containment, due to leaching of calcium hydroxide. Change component to
wall, basemat match original GALL.
Inaccessible Areas:
. An aging management program is
not necessary, even if reinforced
concrete is exposed to flowing water,
if there is documented evidence that
confirms the in-place concrete was
constructed in accordance with the
recommendations in ACI 201.2R-77,
11.B2.2-3 |I1.B2.2.1- [Concrete Concrete lAir — indoor  |Reduction of Plant-specific aging management Yes, if GALL (1.B2.2 is for a
uncontrolled |strength and program applicable Mark |1l BWR concrete
C-08) Dome;-walk or air - modulus/ containment, the
conerste-fill-in outdoor elevated The implementation of component listed is for
annuius; temperature 10 CFR 50.55a and IWL would not be ta PWR concrete
basematring (>150°F general;|able to identify the reduction of icontainment.
girder >200°F local) [strength and modulus due to elevated
butiresses temperature. Thus, for any portions of Change component to
Containment, concrete containment that exceed match original GALL.
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Il CONTAINMENT STRUCTURES
B2.2 Concrete ContainmentsB2-3-—Stescl-Containments

Structure

wall, basemat

with IWL will indicate the presence of
cracking due to reaction with
aggregates.

Inaccessible Areas:

\As described in NUREG-1557,
investigations, tests, and
petrographic examinations of
aggregates performed in
accordance with ASTM C295-54 or
ASTM C227-50 can demonstrate
that those aggregates do not react
within reinforced concrete. For
\potentially reactive aggregates,
aggregate-reinforced concrete
reaction is not significant if the
concrete was constructed in
accordance with ACI 201.2R-77.
Therefore, if these conditions are
satisfied, aging management is not

necessary.

. . Aging Effect/ . Further
Item Link co::‘l)?‘r; " Material |Environment Mechanism Aging Management Program (AMP) Evaluation Basis for Change
Higher temperatures than given
above may be allowed in the concrete
if tests and/or calculations are
provided to evaluate the reduction in
strength and this reduction is applied
to the design allowables.
11.B2.2-5 (I1.B2.2.1- [Concrete: Concrete ANy . u . No, if stated GALL 11.B2.2 is for a
C W iy ghgp te;.XI.\ISVZV.L 'f‘SME Section XI, conditions are  [Mark Il BWR concrete
(C-04) Bomerwalk racking n‘/'e 0 |=subsection ) satisfied for containment, the
basemat+ing rexp i:i"f"o ith inaccessible component listed is for
girdore; caction w . areas la PWR concrete
bultresses aggregates Accessible Areas: containment
Containment, Inspections performed in accordance

Change component to
match original GALL.

IAMP should be
consistent with
previous GALL
version.
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CONTAINMENT STRUCTURES
B2.2 Concrete ContainmentsB2-1—Steel-Containments

Structure
item Link and/or Material [Environment An%ing Effect/ Aging Management Program (AMP) EFu|rthgr Basis for Change
Component echanism valuation
with-or- similar-to-ASTM-G205-64;
ASTM-C227-50or-ACH204-2R-7¥
INUREG-1557)-demonstrate-that-the
loggregates-are-reactive-
1.82.2-6 |I1.B2.2.1- [Concrete: Concrete;  |Air—indoor [Cracking, loss of|Chapter X1.52, “ASME Section XI,  |Yes, if IGALL I.B2.2 is for a
d steel uncontrolled |bond, and loss |Subsection IWL”. environment is [Mark Il BWR concrete
Bomerwall; or air — of material aggressive containment, the
basemat+ing outdoor (spalling, Accessible Areas: component listed is for
girders: scaling)/ Inspections performed in accordance a PWR concrete
buttresses; corrosion of with IWL will indicate the presence of containment.
reinforcing embedded steel rme;ease-m cracking, loss of bond,
steel and porosity-and-permeability; Change component to
Containment, leracking-or loss of material (spalling, match original GALL
wall, basemat scaling) due to corrosion of
embedded steelaggressive-chemical
attack Incorrect aging
Inaccessible Areas: mechanism listed
Examination of representative under the AMP for the
samples of below-grade concrete, laging mechanism
when excavated for any reason, is to Ispecified in the
be performed, if the below-grade previous column.
environment is aggressive (pH < 5.5,
chlorides > 500ppm, or sulfates >
1,500 ppm).
Periodic monitoring of below-grade
water chemistry (including
consideration of potential seasonal
variations) is an acceptable approach
to demonstrate that the below-grade
environment is aggressive or non-
aggressive.
11.82.2-10(11.B2.2.2- [Steel elements: [Steel; Air — indoor  [Fretting or Chapter XI.S1, “ASME Section X1, No Industry experience
e Graphite uncontrolled |lockup/ Subsection IWE" and EPRI Civil Tools
(C-23) Drywell head; lplate [mechanical indicates this aging
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CONTAINMENT STRUCTURES
B2.2 Concrete ContainmentsB2-1—Steel-Gontainments

Structure .
Iitem Link and/or Material |Environment A'gm?] Ef_fectl Aging Management Program (AMP) EFu|rthgr Basis for Change
Component aechanism valuation
downcomers wear leffect is not applicable
to graphite plate
(lubrite). Thisis
consistent with past
fapproved applications.
See NUREG-1759,
Turkey Point SER,
NUREG-1769,
Peach Bottom SER,
NUREG-1785, H.B.
Robinson SER
NUREG-1766, North
lAnna/Surry SER
11.B2.2-11]11.B2.2.2- Steel elements: Steel IAir — indoor  [Loss of material/ [Chapter X1.51, “ASME Section XI,  {Yes, if corrosion [GALL 11.B2 is for a
a uncontrolled |general, pitting, {Subsection IWE" is significant for [Mark | BWR which
(C-19) Brywelltorus; and crevice inaccessible does not have a torus
drywell corrosion For inaccessible areas (embedded  jareas jor torus ring girder.
head; containment steel shell or liner), loss
embedded of material due to corrosion is not Change component to
shell significant if the following conditions match original GALL.
and-sand are satisfied:
pecket-regions; dd “or treated water”
drywell-suppoert Concrete meeting the specifications 0 environment column
skirt; of ACI 318 or 349 and the guidance of| o account for the
{orus-FiRg 201.2R was used for the containment etted portion of the
girder concrete in contact with the uppression chamber.
downcomers; embedded containment shell or liner.
EGGS The concrete is monitored to ensure
suction-header that it is free of penetrating cracks
that provide a path for water seepage
Drywell; to the surface of the containment shell
suppression or liner, The moisture barrier, at the
chamber; junction where the shell or liner
drywell head; becomes embedded, is subject to
embedded aging management activities in
shell and sand| accordance with IWE requirements.
pocket Borated water spills and water
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] CONTAINMENT STRUCTURES
B2.2 Concrete ContainmentsB2.1-—Steel-Containments

Structure
Item Link c and/or Material |Environment| Ahgl:g ::::;:l Aging Management Program (AMP) E: :lﬁ:telcr)n Basis for Change
omponent
regions; ponding on the containment concrete
support skirt; floor are not common and when
downcomer detected are cleaned up in a timely
pipes; region manner.
shielded by
diaphragm If any of the above conditions cannot
floor be satisfied, then a plant-specific
NOTE: aging management program for
Inspection of corrosion is necessary. No
containment
supports is Chapter X1.54, “10 CFR Part 50,
addressed by Appendix J" and No
ASME
Section X, If a coatings program is credited for
Subsection managing loss of material due to
IWF (see corrosion during the current licensing
.81.3) term (e.g., relief request from IWE),
then it is to be continued during the
period of extended operation. See
Chapter X1.S8, “Protective Coating
Monitoring and Maintenance
Program.”
11.B2.2-12(I1.B2.2.2- {Steel elements: (Stainless IAIr - indoor  |Cracking/ cyclic [Chapter XI.S1, “ASME Section XI, Yes, detection of{GALL 11.B2.2 is for a
c steel; steel |uncontrolled [loading Subsection IWE " and Chapter XI.84, laging effects is [Mark || BWR concrete
(C-20) Forus—vent “10 CFR Part 50, Appendix J" to be evaluated (containment, the
hne—vent (CLB fatigue component listed is for
heoader-vent analysis does  |Evaluation of 10 CFR 50.55a/IWE is la BWR Mark .
line-bellows; not exist) augmented as follows: IChange component to
downcomers (4) Detection of Aging Effects: VT-3 match original GALL..
Vent header, visual inspection may not detect fine
downcomers cracks.
11.B2.2-13|11.B2.2.2- [Steel elements: {Stainless Air — indoor  |Cumulative Fatigue is a time-limited aging Yes, 32:;:": IBBV%"% L:i:\c::rr:t o
d steel; steel [uncontrolled ([fatigue damage/ [analysis (TLAA) to be evaluated for )
. . . TLAA containment, the
fatigue the period of extended operation, See component Ii'ste dis for
(C-21) Forus—vant the Standard Review Plan, Section 2 BWR Mark |
line:-vent 4.6, “Containment Liner Plate and )
header-vent (Only if CLB Penetration Fatigue Analysis” for IChange component to
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CONTAINMENT STRUCTURES
B2.2 Concrete ContainmentsB2-1—Steel-Gontainments

Structure
. ; Aging Effect/ ; Further .
item Link c Vandlor Material |[Environment Mechanism Aging Management Program (AMP) Evaluation Basis for Change
omponent
lne-bollows: fatigue analysis [acceptable methods for meeting the match original GALL..
dOowWRGOMmers exists) requirements of 10 CFR 54.21(c)(1).
Vent header,
downcomers
11.82.2-14(11.B2.2.2- [Steel elements: (Steel or Air — indoor |Loss of Chapter XI.51, “ASME Section XI, Yes, detection of GALL I1.B2.2 is for a
. . . ., ; .~ [Mark Il BWR that does
b Stainless uncontrolled |material/ Subsection IWE “ and Chapter X1.S4, |aging effects is .
T S not have vent line
steel or treated general, pitting,[*10 CFR Part 50, Appendix J to be evaluated bellows
(C-22) Vertine water and crevice )
bellows corrosion Change component to
Suppression match original GALL.
chamber liner ‘ ;
(interior . Add steel to account
surface) ‘ X . . . for suppression
Graciing (4)-Delection-ot-Aging Effects:Stress ichamber with carbon
ee#eaen—e;aekmg—(SGG)—&s—a—eeneem lsteel liner.
[for-dissimilarmetal-welde—nthe-case
ef-beﬂews—assembkes—scc-may IAdd treated water to
WQ‘HWWW ccount for the wetted
imateral-ic-not-chislded-froma -
. ) . Eomon of the
(corFosive-envirorment—Subsection .
A ) . uppression pool.
HWE-covers-inepestion-of-theso-Homs
under-examination-categories£-B-E- Add loss of material
*rand E. P-{10-GFR-Par 56, Laging effect.
Appendik-J-pressuro-tests):
10-CFR 50 554 identifios oxaminal ‘

. . Delete cracking due to
sate' gores-&-B-and &-Fas 99"9'."3' SCC because
duing-the-eurrent te'.”' of epeuat«e‘n. uppression chamber
W. tion-CateaoriosE-B E F emperature is <140F.

[
Mﬂdﬁm . Delete text on SCCin
lexaminations-to-detect-SCG-in
) i the AMP column that
bellows-ascemblies-and-dissimilar .
dealt with bellows
retal-welds-are-warranted-le-address
b because Mark Il BWR
this-issue: does not have this
component.
(40)-0 s . (IN-§2.20
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] CONTAINMENT STRUCTURES
B2.2 Concrete ContainmentsB2-1—Steel-Containments

Structure
Item Link and/or Material |Environment Aﬁ‘ng Ef_fectl Aging Management Program (AMP) EFulrtht?r Basis for Change
Component echanism valuation
Josort et foorta :
bollows King, ina ind ¢
Hoak-tightness:
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iI1.B3 WMark lll Containments
i1.B3.1 Steel Containments

B3.1

] CONTAINMENT STRUCTURES
Steel Containments

item

Link

Structure
andlor
Component

Material

Environment

Aging Effect/
Mechanism

Aging Management Program (AMP)

Further
Evaluation

Basis for Change

11.B3.1-5
(C-04)

1.83.1.2-
C

Concrete:

Dome; wall;
basemat, ring
girders;
buttresses

Concrete

ANy

expansion/
reaction with
aggregates

6

Cracking due to

Chapter X1.52, “ASME Section X,
Subsection IWL."

IAccessible Areas:

Inspections performed in accordance
with IWL will indicate the presence of
cracking due to reaction with
aggregates.

Inaccessible Areas:

As described in NUREG-1557,
investigations, tests, and
petrographic examinations of
aggregates performed in
accordance with ASTM C295-54 or
ASTM C227-50 can demonstrate
that those aggregates do not react
within reinforced concrete. For
[potentially reactive aggregates,
aggregate-reinforced concrete
reaction is not significant if the
concrete was constructed in
accordance with ACl 201.2R-77.
Therefore, if these conditions are
satisfied, aging management is not
necessary.

Evaluat tod-ittosti |

No, if stated
conditions are
satisfied for
inaccessible
areas

Consistent with
previous GALL
version.

I1.B3.1-6

1.83.1.2-

d

Concrete:

Concrete;

steel

Air — indoor

uncontrolled

bond, and loss

Cracking, loss of

Chapter X1.52, “ASME Section X,

Subsection IWL."

Yes, if

environment is

GALL 11.B3.1 is for a

Mark |l BWR steel
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CONTAINMENT STRUCTURES

B3.1  Steel Containments
Structure
item Link c and/or Material Environment AN?;:?‘ aE“fif:;t’ Aging Management Program (AMP) E:;::tei;n Basis for Change
omponent
(C-05) Domerwalk or air — of material aggressive containment, the
basemat.ring outdoor (spalling, Accessible Areas: icomponent listed is for
girders; scaling)/ Inspections performed in accordance a PWR concrete
buttresces: corrosion of with IWL will indicate the presence of containment.
reinforsing embedded steel |i i i ity
steel cracking, loss of bond, and loss of Change component to
Containment, material (spalling, scaling) due to match original GALL
wall, basemat i i orrosion
of embedded steel. The aging effect is for
concrete — not steel.
Inaccessible Areas:
Examination of representative Incorrect aging
samples of below-grade concrete, mechanism listed
when excavated for any reason, is to lunder the AMP for the
be performed, if the below-grade laging mechanism
environment is aggressive (pH < 5.5, specified in the
chlorides > 500ppm, or sulfates > previous column.
1,500 ppm).
Periodic monitoring of below-grade
water chemistry (including
consideration of potential seasonal
variations) is an acceptable approach
to demonstrate that the below-grade
environment is aggressive or non-
aggressive.
11.B3.1-8 |11.B3.1.1- [Steel elements: (Steel Air — indoor |Loss of material/ |Chapter X1.81, “ASME Section XI, 'Yes, if corrosion (GALL 11.B3.1 is for a
a uncontrolled |general, pitting, [Subsection IWE" is significant for Mark Il BWR concrete
(C-19) Drpwelk-torus: or treated [and crevice inaccessible containment, the
drpwell water corrosion For inaccessible areas (embedded  |areas component listed is for
head; containment steel shell or liner), loss a BWR Mark .
embedded of material due to corrosion is not Change component to
sholl significant if the following conditions match original GALL.
and-sand are satisfied: IAdd “or treated water”
pecket-regions; to environment column
drywell-eupport Concrete meeting the specifications o account for the
skirk; of ACI 318 or 349 and the guidance of] etted portion of the
torus-Fing 201.2R was used for the containment uppression chamber.
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CONTAINMENT STRUCTURES

Chapter X1.54, “10 CFR Part 50,
Appendix J" and

If a coatings program is credited for
managing loss of material due to
corrosion during the current licensing
term (e.g., relief request from IWE),
then it is to be continued during the
period of extended operation. See
Chapter X1.88, “Protective Coating

JMonitoring and Maintenance

Program.”

No

No

B3.1  Steel Containments
Structure .
Item Link andlor Material [Environment AN?'"% Ef:ectl Aging Management Program (AMP) EFulrthgr Basis for Change
Component echanism valuation
girder; concrete in contact with the
downcomers; embedded containment shell or liner.
EGGS The concrete is monitored to ensure
suction-header that it is free of penetrating cracks
Containment that provide a path for water seepage
shell; to the surface of the containment shell
suppression or liner. The moisture barrier, at the
chamber junction where the shell or liner
shell; becomes embedded, is subject to
basemat liner; aging management activities in
liner anchors accordance with IWE requirements.
NOTE: Borated water spills and water
Inspection of ponding on the containment concrete
containment floor are not common and when
supports is detected are cleaned up in a timely
addressed by manner.
ASME
Section X, If any of the above conditions cannot
Subsection be satisfied, then a plant-specific
IWF (see aging management program for
1.B1.3) corrosion is necessary.
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11.B3 Mark Il Containments
1.B3.2 Concrete Containments

Inspections performed in accordance
with IWL will indicate the presence of
cracking due to reaction with
aggregates.

Inaccessible Areas:

As described in NUREG-1557,
investigations, tests, and
ipetrographic examinations of
aggregates performed In
accordance with ASTM C295-54 or
ASTM C227-50 can demonstrate
that those aggregates do not react
within reinforced concrete. For
potentially reactive aggregates,
aggregate-reinforced concrete
reaction is not significant if the
concrete was constructed in
accordance with ACI 201.2R-77.
Therefore, if these conditions are
satisfied, aging management is not
necessary.

1] CONTAINMENT STRUCTURES
B3.2 Concrete Containments
Structure
. Aging Effect/ Further
ftem Link Co?r:‘:;z; " Material |Environment Mechanism Aging Management Program (AMP) Evaluation Basis for Change

1.83.2-:6 2'83‘2'1' Concrete: Concrete Any Expansion-and ¢|Chapter X1.S2, “ASME Section XI, No, if stated Consistent with
(C-04) Dome: wall: Cracking due to [Subsection IWL." conditions are  previous GALL

basen;at' ri;w expansion/ satisfied for version.

girders: LU reaction with inaccessible

buttre s:s es aggregates Accessible Areas: areas
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I CONTAINMENT STRUCTURES

wall, basemat

material (spalling, scaling) due to

aggressive-chemical-aliack-corrosion
of embedded steel.

Inaccessible Areas:

Examination of representative
samples of below-grade concrete,
when excavated for any reason, is to
be performed, if the below-grade
environment is aggressive (pH < 5.5,
chiorides > 500ppm, or sulfates >
1,500 ppm).

Periodic monitoring of below-grade
water chemistry (including
consideration of potential seasonal
variations) is an acceptable approach
to demonstrate that the below-grade
environment is aggressive or non-

aggressive.

B3.2 Concrete Containments
Structure
ltem Link and/or Material [Environment Aging Effect Aging Management Program (AMP) Further Basis for Change
Mechanism Evaluation
Component
INUREG-1667-demenstrate-thatthe
|aggregatos-are-reactive:
I1.83.2-7 111.B3.2.1- Concrete: Concrete;  |Air—indoor [Cracking, loss of|Chapter X1.82, “ASME Section XI,  [Yes, if GALL ILB3.2 is for a
e ey . n ; . IMark lll BWR concrete
(C-05) isteel uncontrolled |bond, and loss [Subsection IWL. environment is containment. the
Bomerwall or air — of material aggressive component li’ste dis for
basemat-Firg outdoor (spalling p
: ’ Y . PWR concrete
girders; scaling)/ IAccessible Areas: ontainment
butiresses; corrosion of Inspections performed in accordance ’
Femfemng embedded steel yvith IWL yvill indiqate the presence of hange component to
Containment, cracking, loss of bond, and loss of atch original GALL

he aging effect is for
ncrete — not steel.

Incorrect aging
echanism listed
nder the AMP for the
ging mechanism

specified in the

previous column.
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I.B4 Common Components

Il CONTAINMENT STRUCTURES
B4 Common Components
Structure .
. . Aging Effect/ Further
Item Link and/or Material |Environment Mechanism Aging Management Program (AMP) Evaluation Basis for Change
Component
l1.84-2  il.B4.1-d Penetration Stainless Air — indoor |Cracking/ stress [Chapter XI1.S1, “ASME Section XI,  [Yes, detection of] Lh;sarl:‘(:n;écl?rxg?‘:\ ent)
(C-15) sleeves; steel; uncontrolled icorrosion Subsection IWE" and Chapter X1.S4, [aging effects is Which lists /{ir — indoorl
. dissimilar or air cracking “10 CFR Part 50, Appendix J* to be evaluated .
penetration metal welds |outdoor uncontrolled or air
bellows outdoor” environment.

Evaluation of 10 CFR 50.55a/IWE is
augmented as follows:

(4) Detection of Aging Effects:

Transgranular Stress corrosion
cracking (TGSCC) is a concern for
dissimilar metal welds. In the case of
bellows assemblies, SCC may cause
aging effects particularly if the
material is not shielded from a
corrosive environment. Subsection
IWE covers inspection of these items
under examination categories E-B, E-
F, and E-P (10 CFR Part 50,
Appendix J pressure tests).

10 CFR 50.55a identifies examination
categories E-B and E-F as optional
during the current term of operation.
For the extended period of operation,
Examination Categories E-B & E-F,
and additional appropriate
examinations to detect SCC in
bellows assemblies and dissimilar
metal welds are warranted to address
this issue,

(10) Operating Experience:
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CONTAINMENT STRUCTURES

B4 Common Components
Structure ,
ltem Link c and/or Material |Environment AN?;';% 5:::;“ Aging Management Program (AMP) Ef::llzatgg; n Basis for Change
omponent
IN 92-20 describes an instance of
‘containment bellows cracking,
resulting in loss of leak tightness.
11.84-3  |ll.Bd.1-c Penetration Steel, Air — indoor |Cracking/ cyclic [Chapter XI.S1, “ASME Section XI,  [Yes, detection of] ;th'::qeergécﬁ rxgznent)
(C-14) isleeves; Stainless uncontrolled {loading Subsection IWE " and Chapter XI1.S4, [aging effects is Which lists “ Air — indoor
. steel; or air “10 CFR Part 50, Appendix J” to be evaluated .
penetration Dissimilar outdoor uncontr?Iled or air
bellows metal welds (CLB fatigue outdoor” environment,
analysis does  |Evaluation of 10 CFR 50.55a/IWE is
not exist) augmented as follows:
(4) Detection of Aging Effects: VT-3
visual inspection may not detect fine
cracks.
84-4  I1B41-D boretration  [Steel: Air - indoor |Cumulative  |Fatigue is a time-limited aging Yes, TLAA [ ltem (component)
(C-13) [sleeves; Stainless uncontrolled (fatigue damage/ [analysis (TLAA) to be evaluated for Which lists * A;ir — indoor
benetration stgel; _ or air fatigue the period of extepded operation. See Lncontrolled or air
bellows Dissimilar  |outdoor the Standard Review Plan, Section utdoor” environment
metal welds 4.6, “Containment Liner Plate and )
(Only if CLB Penetration Fatigue Analysis” for
fatigue analysis [acceptable methods for meeting the
exists) requirements of 10 CFR 54.21(c)(1).
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CHAPTERII STRUCTURES AND COMPONENT SUPPORTS

Geperal Comments

1. Consolidation of Chapter lll Tables

The tables of Chapter Ill for the various structures and component supports are highly repetitive. As shown in the following table, many of
the generic GALL lines (listed by their alpha-numeric designator in the left column) are the same for each structure table (listed by section

identifier across the top).
GALL SECTION A (CLASS | AND CLASS ISTRUCTURES) COMMON ITEM MATRIX
Section A1l A2 A3 Ad AS A8 A7 A8 A9

BWR Rx, PWR Shid |[BWR Rx wistl Struc| Aux, DG, etc |[Cont Int Struc| FS Facility WC Struc Conc Tank Steel Tank Vent Stack
T-01 X (A1.1-a) X (A2.1-3) X (A3.1-a) X {A5.1-3) X (A7.1-a) | X (A8.1-a) | X (A9.1-3)
T-02 X (A1.1-b) X (A2.1-b) X (A3.1-b) X {A5.1-b) X {A7.1-b) | X (A8.1-b) | X (A9.1-b)
T-03 X (A1.1-c) X (A2.1-¢) X (A3.1-c) | X (A4.1-b) | X (A5.1-c) X (A7.1-c) | X (A8.1-¢) | X (A9.1-¢c)
T-04 X (A1.1-d) X (A2.1-d) X (A3.1-d) | X (Ad4.1-d) | X (A5.1-d) X (A7.1-d) X {A9.1-d)
T-05 X (A1.1-8) X (A2.1-8) X (A3.1-8) X (A5.1-8) X (A7.1-e) | X (A8.1-d) | X (A9.1-8)
T-08 X (A1.1-f) X (A2.1-f) X (A3.1-f) | X (Ad.1-a) | X (A5.1-f) X (A7.1-f) X (A9.1-f)
T-07 ] VX (A1.1-9) X {(A2.1-9) X (A3.1-9) X {A5.1-9) X (A7.1-g) | X (A8.1-e) { X (A9.1-9)
T-08 X {(A1.1-h) X {A2.1-h) X (A3.1-h) X {A5.1-h) | X (A6.1-f) | X (A7.1-h) | X (A8.1-f) | X (A9.1-h)
T-09 X (A1.1-i) X (A2.1-i) X (A3.1-i) X (A5.1-1) | X (A6.1-9) | X (A7.1-i) X (A8.1-9) | X (A9.1-i)
T-10 X (A1.1-)) X (A2.1-)) X (A3.1-) | X (Ad.1-c) | X (A5.1-))
T-11 X (A1.2-a) X (A2.2-3) X (A3.2-a) | X (Ad4.2-3) | X (A5.2-3) X (A7.2-a) | X (A8.2-a)
T-12 X (A1.3-a) X (A2.3-3) X (A3.3-3) X (A5.3-a) | X (A6.2-a)
T-13 X (Ad.2-b)
T-14 X (A5.2-b)
T-15 X (AB.1-a)
T-16 X (A6.1-b)
T17 X (A8.1-c)
T-18 X (A6.1-d)
T-19 X (A6.1-8)
T-20 X (AB.1-h)
T-21 X (A6.2-3)
T.22 X (A6.4-a)
T-23 X (A7.2-b) | X (A8.2-b)




Similarly, the following table demonstrates that many of the generic GALL lines are the same for each component support table.

GALL SECTION Il B (COMPONENT SUPPORTS) COMMON ITEM MATRIX
Section | B1 (ASME PIPING & COMP) B2 B3 B4 B85
B1.1 B81.2 B1.3 CT,Cond, | Anchorage PG,Mech Equipg Piatforms,
Class 1 {Class 2 & 3| Class MC HVAC [Racks, Cabinet] HVAC Equip |PWR, Masonry

T-24 X X X

T-25 X X X X X X

T-26 X X X

T-27 X

T.28 X X X

T-29 X X X X X X X

T-30 X X X X

T-31 X

TP-1 X X

TP-2 X X

TP-3 X X X X X X X

TP-4 X X X X X X X

TP-5 X X X X X X X

TP-6 X X

TP-7

TP-8 X X X X X X X

To simplify these GALL tables, the nine structures tables have been consolidated into three tables. Tables A1, A2, A3, A4, A5 and A9
comprise a new Group 1 Structures Table; Table A6 becomes a new Group 2 Structures Table; and Tables A7 and A8 are joined to become
a new Group 3 Structures Table. Similarly, the three ASME piping supports tables B1.1, B1.2 and B1.3 are combined as a table for supports
for ASME piping and components and Class MC (BWR Containment Supports); and the remaining four tables have been combined as a
table for all other supports.

Because the consolidation changes more than just the tables themselves, the entire chapter is presented below showing how it should
appear; not all deletions are marked. The bases for consolidation is not discussed for each line. Comments in addition to the consolidation
maintain the convention of bold italics for additions and strikethrough for deletions and a basis for the change is provided.

. New Line ltems

Proposed new lines items are listed at the end of each table. The new lines are designated “New II1.X(Y) where X is the table identifier and Y
is a sequential number for new lines in that table.
2



3. Inappropriate AMP

The wrong AMP is designated in the AMP column of some lines. For example item I1l.A1-7 for Class | (other than Containment) concrete is
managed by SMP not IWL. Corrections are suggested.

4, AMP Modifications for Consistency

‘Accessible Areas and Inaccessible Areas’ were introduced for Water Control Structures concrete AMP to make it consistent with rest of the
GALL. For example see Item 1Il.A2-3,

5. Alternate AMPs

Added ‘and/or Structures Monitoring Program’. Section XI mentions SMP as an altemative program; we are adding it in GALL so that we can
credit it as ‘consistent with GALL'. For example see item I1.A2-3.
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STRUCTURES AND COMPONENT SUPPORTS

Chapter lll A: Class 1 and Class 2 Structures

Chapter |l B: Component Supports
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_CLASS 1 AND CLASS 2 STRUCTURES

A1,

A2.

A3.

Group 1 Structures (BWR Reactor Bldg., PWR Shield Bldg., Control Rm./Bldg.,
Auxiliary Bldg., Diesel Generator Bldg., Radwaste Bldg., Turbine Bldg.,
Switchgear Rm., Yard Structures such as AFW Pumphouse, Utility/Piping
Tunnels, Security/Lighting Poles, Manholes, Duct Banks; SBO Structures such
as Transmission Towers, Startup Towers Circuit Breaker Foundation,
Electrical Enclosure, Containment Internal Structures, Fuel Storage Facility,
Refueling Canal, BWR Unit Vent Stack)

Group 2 Structures (Water-Control Structures)

Group 3 Structures (Tanks {concrete and steel) and Missile Barriers)



This Page Intentionally Left Blank
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A1. GROUP 1 STRUCTURES (BWR REACTOR BLDG., PWR SHIELD BLDG., CONTROL
RM./BLDG. AUXILIARY BLDG., DIESEL GENERATOR BLDG., RADWASTE BLDG.,
TURBINE BLDG., SWITCHGEAR RM., YARD STRUCTURES SUCH AS AFW
PUMPHOUSE, UTILITY/PIPING TUNNELS, SECURITY/LIGHTING POLES,
MANHOLES, DUCT BANKS; SBO STRUCTURES SUCH AS TRANSMISSION
TOWERS, STARTUP TOWERS CIRCUIT BREAKER FOUNDATION, ELECTRICAL
ENCLOSURE, CONTAINMENT INTERNAL STRUCTURES, FUEL STORAGE
FACILITY, REFUELING CANAL, BWR UNIT VENT STACK)

Systems, Structures, and Components

In-scope Class 1_and Class 2 structures are organized into threeg groups and are discussed
separately under subheadings A1 through A3 This section addresses the elements of BWR
reactor building, PWR shield building, and control room/building, Auxiliary Bldg., Diesel

Generator Bldg., Radwaste Bldg., Turbine Bldg., Switchgear Rm., Yard Structures such
as AFW Pumphouse, Utility/Piping Tunnels, Security/Lighting Poles, Manholes, Duct
Banks; SBO Structures such as Transmission Towers, Startup Towers Circuit Breaker

Foundation, Electrical Enclosure, Containment Internal Structures, Fuel Storage Facility,
Refueling Canal , BWR Unit Vent Stack. For this group, the applicable structural elements

are concrete, steel, and masonry walls. The aging management review is presented for each
applicable combination of structural element and aging effect.

System Interfaces

Physical interfaces exist with any system or component that either penetrates the structure wall
or is supported by the structure wall, floor, and roof. The direct interface is through the system
or component supports that are anchored to the structure. Structures also protect housed
systems or components from internal and external design basis events. In the case of tanks,
there is a functionatl interface with the associated system. Water-control structures are integral
parts of the systems that provide plant cooling water and residual heat removal.

1
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STRUCTURES AND COMPONENT SUPPORTS

A1 Group 1 Structures (B
Structure
lAging Effect/  jAging Management Program Further
item Link 2';?1/1:2 Hent Material [Environment| Mechanism (AMP) Evaluation Basis for Change
I.A1-1 JlILA1.1-j; |Concrete: Reinforce Air - indoor |Reduction of  |Plant-specific aging management |Yes, if
li1.A2,1-f; d concrete juncontroiled |strength and program applicable
(T-10) |HL.A3.1-f; | All modulus/
lil.Ad.1-c; \flevated For any concrete elements that
HI.AS.1-f emperature exceed specified temperature
(>150°F general;jlimits, further evaluations are
>200°F local) warranted. Appendix A of ACI 348-
85 specifies the concrete
temperature limits for normal
operation or any other long-term
period. The temperatures shall not
exceed 150°F except for local
areas which are allowed to have
increased temperatures not to
exceed 200°F.
il.A1-2 [lILA1.1-c; (Concrete: Reinforce K\ny Expansion and |Chapter XI1.S6, “Structures No, if within  [To make this item
Hl.A2.1-c; d concrete cracking/ Monitoring Program” the scope of jmatch the previous
(T-03) |.A3.1-c; | All reaction with the version of the
l.A4.1-b; aggregates IAccessible Areas: applicant's  |GALL.
H.AS5.1-c; Inspections/evaluations performed [structures
H.A9.1-¢c in accordance with “Structures monitoring  [NOTE: This
Monitoring Program” will indicate jprogram and comment also
he presence of expansion and stated lapplies to sections
cracking due to reaction with conditions  |lILLA2-2, 1.LA3-2,
aggregates. are satisfied |lIl.A4-2, 11l.A5-2,
or L.A7-1, II.LAB-1,&
Inaccessible Areas: inaccessible (I1l.LA9-1 if
As described in NUREG-1557, |areas consolidation is not
investigations, tests, and {accepted.
ipetrographic examinations of
aggregates performed in
accordance with ASTM C295-54
or ASTM C227-50 can

12




STRUCTURES AND COMPONENT SUPPORTS

A1 Group 1 Structures {BW
Structure [ L‘\
. ing Effect/  |Aging Management Program Further
item Link and/or Material |[Environment},d Basis for Change
Component Mechanism (AMP) Evaluation

demonstrate that those
aggregates do not react within
reinforced concrete. For
ipotentially reactive aggregates,
aggregate-reinforced concrete
reaction is not significant if the
concrete was constructed in
accordance with ACI 201.2R-77.
Therefore, if these conditions
are satisfied, aging management
Is not necessary.
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STRUCTURES AND COMPONENT SUPPORTS

A1 Group 1 Structures (B
Structure )
. lAging Effect/ |Aging Management Program Further
ltem Link and/or Material |Environment| . Basis for Change
Component Mechanism  ((AMP) Evaluation
I.A1-3 [lILA1.1-h; [Concrete: Reinforce {Soil Cracks and Chapter X1.S6, “Structures No, if within
HlL.A2.1-h; d concrete distortion due to [Monitoring Program” the scope of
(T-08) [llL.A3.1-h; | All increased stress the
l.AS5,1-h; levels from The initial licensing basis for some {applicant’s
ll.A9.1-h settloment plants included a program to structures
monitor settlement. If no monitoring
settiement was evident during the |program
first decade or so, the NRC may
have given the licensee approval
to discontinue the program.
However, if a de-watering system
is relied upon for control of
settlement, then the licensee is to
ensure proper functioning of the
de-watering system through the
period of extended operation.
lil.A1-4 [illLA1.1-e; [Concrete: Reinforce |Aggressive [Cracking, loss of . Yes, if Incorrect AMP
UILA2.1-6; d concretefenvironment |bond, and loss g;‘;:g'ﬂ)'("'spgs' g”:"?é%:;sug environment lspecified. IWL is
(T-05) |llLA3.1-e; | Below-grade of material Section :Igs ’°| gra v is aggressiva ffor inspection of the
Hi.A5.1-e; | exterior; (spalling, : : einforced concrete
lil.A9.1-e | foundation scaling)/ ontainment and is
corrosion of . . hot used to inspect
mbedded steel Accessible Areas: . ther structures
inspections performed in he SMP is utilized
gccordance with SMP lWl: will or the inspection of
!ndlcate 'the presence of eroace hese other
cracking, loss of bond, and of ter;?g‘:‘?ﬁ s'?eg'e
loss of material (spalling, scaling) hich is consi étent
due to corrosion of embedded ith previous
aggreseive-chemical-altack ;
steel ersions of the
ALL.
Inaccessible Areas:
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STRUCTURES AND COMPONENT SUPPORTS

A1 Group 1 Structures {BY
item Link :rt'r;ztrure Material EnvlronmentAgm9 Effect/ |Aging Management Program Further Basis for Change
Component ra Mechanism  [(AMP) Evaluation ' 2
Examination of representative Incorrect aging
Liimples of below-grade concrete, mechanism listed
en excavated for any reason, is under the AMP for
to be performed, if the below-grade the aging
environment is aggressive (pH < mechanism
5.5, chlorides > 500ppm, or pecified in the
sulfates > 1,500 ppm). revious column.
Periodic monitoring of below- INOTE: This
grade water chemistry (including omment also
consideration of potential seasonal pplies to 111.A2-4,
variations) is an acceptable II.A3-4, 1ll.A5-4,
approach to demonstrate that the 111.LA7-3, 111.A8-3,
below-grade environment is nd IILLA9-3 if
aggressive or non-aggressive. onsolidation is not
ccepted.
I1.A1-5 [lIl.LA1.1-g; [Concrete: Reinforce |Aggressive |Increase in Inaccessible Areas: Yes, if
M.A2.1-g; d concrete |environment |porosity and Examination of representative environment
(T-07) |M.A3.1-g; | Below-grade permeability, samples of below-grade concrete, [is aggressive
MM.AS.1.g; | exterior; cracking, loss of when excavated for any reason, is
N.A9.1-g | foundation material 0 be performed, if the below-grade
(spalling, anvironment is aggressive (pH <
scaling)/ 5.5, chlorides > 500ppm, or
aggressive sulfates > 1,500 ppm).
chemical attack
Periodic monitoring of below-grade
ater chemistry (including
consideration of potential seasonal
ariations) is an acceptable
approach to demonstrate that the
below-grade environment is
aggressive or non-aggressive.
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STRUCTURES AND COMPONENT SUPPORTS )

Ic33-90, Fig.1.

that are located in moderate to
severe weathering conditions
(weathering index > 100 day-
inch/yr) (NUREG-1557).
Documented evidence to confirm
that existing concrete has air
content of 3% to 6% and
subsequent inspections did not
exhibit degradation related to
freeze-thaw, should be considered
a part of the evaluation.

he weathering index for the
continental US is shown in ASTM

A1 Group 1 Structures (B
Item Link gg:lztrum Material |Environment Aging Effect/ |Aging Management Program Further Basls for Change
Component Mechanism (AMP) Evaluation
ILA1-6 [illLA1.1-a; [Concrete: Reinforce [Air — outdoor |Loss of material (Chapter XI.S6, "Structures No, if within
Hl.A2.1-a; d concrete (spalling, Monitoring Program” he scope of
(T-01) |lil.A3.1-a; | Exterior above scaling) and the
l.AS.1-a; | and below cracking/ freeze-|Accessible Areas: applicant’s
lil.A9.1-a | grads; haw Inspections performed in structures
foundation accordance with “Structures monitoring
Monitoring Program” will indicate  [program and
he presence of loss of material  [stated
(spalling, scaling) and cracking conditions
due to freeze-thaw. are satisfied
or
Inaccessible Areas: inaccessible
Evaluation is needed for plants areas

16




STRUCTURES AND COMPONENT SUPPORTS

accordance with MW SMP will
indicate the presence of increase
in porosity, and permeability due to
leaching of calclum hydroxide.

Inaccessible Areas:

- An aging management program
is not necessary, even if reinforced
concrete is exposed to flowing
water, if there is documented
evidence that confirms the in-place
|concrete was constructed in
accordance with the
recommendations in ACI 201.2R-
77.

A1 Group 1 Structures (B hield-Bldg
Structure
Aging Effect/ |Aging Management Program Further .
Iitem Link (a:r;?rl‘:; nent Material |[Environment Mechanism (AMP) Evaluation Basis for Change
11LA1-7 [Il.A1.1-b; |Concrete: Reinforce Water - Increase in No, if Incorrect AMP
' p . Chapter XI.S26, “Structures ' .
1I.A2.1-b; d concrete flowing porosity and . concrete was specified. IWL is
(T-02) |M.A3.1-b; | Exterior above permeability, Ms °"|.”°"; "ugsp'f gralm (S"M! qﬁ)ASME constructed [for inspection of the
NILA5.1-b; | and below loss of strength/ ! ) as stated for reinforced concrete
AR | eone® Docessbosrsas - [racceesle (otalment s
hydroxide p ns periorme other structures,

IThe SMP is utilized
for the inspection of
these other

tructures in the

ections listed,
which is consistent
with previous
versions of the
GALL.

NOTE: This

comment also

applies to 1I.A2-7,

111.A3-7, IILAS-7,

11lLA7-6, |11.A8-6,
nd Itl.A9-6 if
onsolidation is not
ccepted.
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STRUCTURES AND COMPONENT SUPPORTS

A1 Group 1 Structures (BV
ite Link Slr:lgtura Material [Environ t ging Effect/  Aging Management Program Further Basis for Change
m ::':)mp:)n ont nvironmentyechanism  [(AMP) Evaluation 9
11LA1-8 |lILA1.1-i; |Concrete: Reinforce [Water - Reduction in Chapter XI.S6, “Structures No, if within
1.A2.1-I; d ‘?owing under ffoundation Monitoring Program” he scope of
(T-09) |ll.A3.1-J; | Foundation; [concrete; [foundation [strength, the
lIl.AS.1-i; | subfoundation |porous cracking, Erosion of cement from porous applicant’s
LAY, 1-1 concrete differential concrete subfoundations beneath [structures
settlement/ containment basemats is monitoring
erosion of described in IN 97-11. IN 98-26  (program
porous concrete [proposes Maintenance Rule
subfoundation [Structures Monitoring for
managing this aging effect, if
applicable. If a de-watering system
is relied upon for controt of erosion
of cement from porous concrete
subfoundations, then the licensee
is to ensure proper functioning of
he de-watering system through
the period of extended operation.
Iil.A1-9 [lll.A1.1-f; |Concrete: Reinforce |Aggressive |Increase in Chapter XI.S6, “Structures No, if within
.A2.1-f; d concrete|environment |porosity and Monitoring Program” the scope of
(T-06) {Hl.A3.1-f; | Interior and permeability, he
lil.A4.1-a; | above-grade cracking, loss of [Accessible Areas: Fpplicant's
HIL.AS.1-f; | exterior material Inspections performed in structures
il.A9.1-f (spalling, accordance with “Structures monitoring
scaling)/ Monitoring Program” will indicate [program
aggressive the presence of increase in
chemical attack |porosity and permeability,
cracking, or loss of material
(spalling, scaling) due to
Laggressive chemical attack.
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STRUCTURES AND COMPONENT SUPPORTS
A1 Group 1 Structures (B = hiald
Item Link ::ar:/?: © Material Envlronment"‘gi"g Effect/  Aging Management Program Further Basis for Change
Component Mechanism (AMP) Evaluation i g
11LA1-10 (I.A1.1-d; [Concrete: Reinforce (Air — indoor {Cracking, loss of(Chapter X1.S6, “Structures No, if within
II.A2.1-d; d concrete|uncontrolled |bond, and loss {Monitoring Program® the scope of
(T-04) |I.A3.1-d; | Interior and or air - of material the
IIl.A4.1-d; | above-grade outdoor (spalling, |Accessible areas: applicant's
Hl.LAS.1-d; | exterior scaling)/ Inspections performed in structures
.A9.1-d jcorrosion of accordance with “Structures monitoring
embedded steel Monitoring Program” will indicate {program
the presence of cracking, loss of
bond, and loss of material
(spalling, scaling) due to corrosion
of embedded steel.
I.A1-11 lILA1.3-a; |Masonry walls: |Concrete |Air—indoor [Cracking due to |Chapter X1.S5, “Masonry Wall No Many plants use
.A2.3-a; block uncontrolled [restraint Program” ISMP for Masonry
(T-12) |M.A3.3-a; | All or air - shrinkags, \Walls.
M.A5.3-a outdoor |creep, and Note; May be part of XI.S6,
aggressive “Structures Monitoring
environment Program”,
.A1-12(H1.A1.2-a; [Steel Steel IAir - indoor  Loss of material/[Chapter X1.S6, “Structures No, if within
/I.A2.2-a; [components: uncontrolled {corrosion Monitoring Program” he scope of
(T-11) |M.A3.2-a; or air - he
I1l.A4.2-a; | All structural outdoor if protective coatings are relied applicant’s
.A5.2-a | steel upon to manage the effects of structures
aging, the structures monitoring  imonitoring
program is to include provisions to |program
address protective coating
monitoring and maintenance.
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STRUCTURES AND COMPONENT SUPPORTS

A1 Group 1 Structures (&
Structure :
IAging Effect/  [Aging Management Program Further
item Link ?;Zdr:\::: nant l;atorlal Environment Mechanism (AMP) Evaluation Basis for Change
H-A4-6 [lILA4.2-b [Steel Lubsite  |Air—indoor (kock~uplwear 83 i s INo, if within  Industry experience
components: uncontrolled 'SubsectionMlE—er-ChapterX-S6; [the scope of jand EPRI Civil
llL.A1-13 None FStuctures-MonitoringPregrams  [Section XI, ools indicates this
(T-13) Radial beam IWF or ging effect is not
seats in BWR structures pplicable to
drywell; monitoring raphite plate
RPV support program lubrite). This is
shoes for PWR nsistent with past
with nozzle pproved
supports; pplications. See
Steam generator| NUREG-1759,
supports [Turkey Point SER,
NUREG-1769,
Peach Bottom
SER,
INUREG-1785, H.B.
Robinson SER
INUREG-1766,
ponh Anna/Surry
A3 IILAS.2-b |Stesl Stainless [Water Cracking/ stress |Chapter XI.M2, “Water Chemistry |No Treated water or
components:  |steel Standing corrosion Program” and monitoring of the [Treated borated
lil.A1-14 cracking spent fuel pool water level water environment
Fuel pool liner Treated Loss of is a better
(T-14) water or material/pitting description of spent
treated and crevice fuel pool
borated corrosion nvironment.
water r
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A2. GROUP 2 STRUCTURES (WATER-CONTROL STRUCTURES)

Systems, Structures, and Components

In-scope Class 1 and Class 2 structures are organized into three groups and are discussed
separately under subheadings A1 through A3. This section addresses the elements of water-
control structures. For this group, the applicable structural elements are identified: concrete,
steel, masonry walls, and earthen water-control structures. The aging management review is
presented for each applicable combination of structural element and aging effect.

System Interfaces

Physical interfaces exist with any system or component that either penetrates the structure wall
or is supported by the structure wall, floor, and roof. The direct interface is through the system
or component supports that are anchored to the structure. Structures also protect housed
systems and components from internal and external design basis events. In the case of tanks,
there is a functional interface with the associated system. Water-control structures are integral
parts of the systems that provide plant cooling water and residual heat removal.
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STRUCTURES AND COMPONENT SUPPORTS

Inot-Recessar—-—Accessible
Areas;

inspections performed in
accordance with “Regulatory
Guide 1.127, Inspection of
Water-Control Structures
\IAssoclated with Nuclear
Power Plants” or the FERC /
US Army Corp of Engineers
dam inspections and

maintenance or the Structures

A2 Group 2 Structures (Water-Control Structures)
Structure .
iAging Effect/ |Aging Management Program (Further
Item |Link gr;dé;n; nent Material |Environment Mechanism P(::MP) Evaluation Basis for Change
HEAB-1 (|11.AG.1- [Concrete: Reinforce |Aggressive  |Increase in  [Chapter X1.S7, “Regulatory IChange recognizes that
ILA2-1]g d concretejenvironment |porosity and |Guide 1.127, inspection of Yes, If ISMP is also commonly
(T-19) All permeability, |Water-Control Structures |lenvironment wused for aging
cracking, loss rkssociated with Nuclear Power |is aggressive management of
of material  [Plants” or the FERC / US Army concrete in water controll
(spalling, Corp of Engineers dam tructures.
scaling)/ inspections and maintenance
aggressive  |and/or Chapter XI1.S6 previously written,
chemical “Structures Monitoring ext was not consistent
attack Program”. ith other sections of

ALL because there
as no discussion of
ccessible and
inaccessible concrete.
It is also not consistent
ith the NRC's
equirement in ISG-3
nd other sections of
he GALL.
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STRUCTURES AND COMPONENT SUPPORTS

\permeabllity, cracking, or loss
of material (spalling, scaling)
due to aggressive chemical
attack.

Inaccessible Areas:
Examination of representative
samples of below-grade
concrete, when excavated for
any reason, is to be
iperformed, if the below-grade
environment is aggressive (pH
< 5.5, chlorides > 500ppm, or
sulfates > 1,500 ppm).

Periodic monitoring of below-
grade water chemistry
(including consideration of
ipotential seasonal variations)
Is an acceptable approach to
demonstrate that the below-
grade environment is
aggressive or non-aggressive.

A2 Group 2 Structures (Water-Control Structures)
Structure
ing Effect/ |Aging Management Program |Further
item [Link and/or Material |Environment [0 Basis for Change
Component Mechanism |(AMP) Evaluation
Monitoring Program will
indicate the presence of
increase in porosity and
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STRUCTURES AND COMPONENT SUPPORTS

stecHic-Rot-significantitthe-s It is also not consistent
is-hot-oxposod-to-ahR-aggroesi ith the NRC's
i equirement in ISG-3
} PR nd other sections of
stookis-oxbosod-to-an the GALL.
dao a-aieaniratnme o =)
IACH318-63-0r-AGIH-340-85-
”'9.':'9:'9' ".“'“9 sendmansl are
IREH-ROEO66aRY
lAccessible areas:
Inspections performed in

A2 Group 2 Structures (Water-Control Structures)
Structure ’A
ging Effect/ |Aging Management Program |Further
item |Link 2’;‘:;%'; ot Materlal |Environment Mechanism QMP) Evaluation Basis for Change
l#-AS-2 |Ill.A8.1-d [Concrete; Reinforce [Air - indoor  [Cracking, loss [Chapter XI.S7, “Regulatory o Change recognizes that
l.A2-2 d concrete luncontroiled  jof bond, and |Guide 1.127, Inspection of Yes, if SMP is also commonly
(T-18) All or air - loss of \Water-Control Structures environment used for aging
outdoor material lAssociated with Nuclear Power |is aggressive management of
(spalling, Plants” or the FERC / US Army concrete in water control
scaling)/ Corp of Engineers dam tructures,
corrosion of  (inspections and maintenance
embedded  |and/or Chapter XI.S6 previously written,
steel “Structures Monitoring ext was not consistent
Praogram” ith other sections of

ALL because there
as no discussion of
ccessible and
inaccessible concrete.
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STRUCTURES AND COMPONENT SUPPORTS

A2 Group 2 Structures (Water-Control Structures)
Item [Link :'t‘r:lztrure Material |[Environment Aging Effect/ |Aging Management Program  Further lBasls for Change
Component Mechanism |[(AMP) Evaluation g

accordance with “Regulatory
Guide 1.127, Inspection of
Water-Control Structures
\IAssociated with Nuclear
Power Plants” or the FERC /
US Army Corp of Engineers
dam Inspections and

|maintenance or the Structures

Monitoring Program will
indicate the presence of
cracking, loss of bond, and
loss of material (spalling,
scaling) due to corrosion of
embedded steel.,

Inaccessible Areas:
Examination of representative
samples of below-grade
concrete, when excavated for
any reason, Is to be
iperformed, if the below-grade
environment Is aggressive (pH
< 5.5, chlorides > 500ppm, or
sulfates > 1,500 ppm).

Periodic monitoring of below-
grade water chemistry
(including consideration of
\potential seasonal variations)
Is an acceptable approach to
demonstrate that the below-
grade environment is
aggressive or non-aggressive.
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IAs described in NUREG-1557,
investigations, tests, and
petrographic examinations of
aggregates performed in

A2 Group 2 Structures (Water-Control Structures)
Structure
lAging Effect/ |Aging Management Program (Further
Item  |Link ?:t;dnl;ro nent Material [Environment Mochanism [(AMP) Evaluation Basis for Change
HH-AG-3 [IILLA6.1-c [Concrete: Reinforce [Any Expansion Chapter XI.87, “Regulatory No, if within g&?ﬂﬁ?ﬂﬁ;ﬁmat
LA2-3 d concrete and cracking/ |Guide 1.127, Inspection of the scope of " y
. A2 . . used for aging
reaction with {Water-Control Structures the anagement of
(T-17) All aggregates  |Associated with Nuclear Power |applicant’s , EL n crgt 8 in water contro
Plants” or the FERC / US Army |“Regulatory tructures
Corp of Engineers dam Guide 1.127, )
inspections and maintenance  |Inspection of : .
and/or Chapter X1.S6 Water-Control, extp\:ve:s‘o::t‘w\nsfilset:'nt
’jStruclur"es Monitoring Structqres ith other sections of
Program”. Aftf,oﬁmfd ALL because there
gowe ’uc ear \vas no discussion of
\lAccessible Areas: Plants” or thef ccessib!e and
Inspections/evaluations FERC/US naccessible concrete.
performed in accordance with |Army Corp of it is also not consistent
“Regulatory Guide 1.127, Engineers ith the NRC's
Inspection of Water-Control |dam equirement in ISG-3
Structures Associated with  |inspections jand other sections of
Nuclear Power Plants"” or the |and the GALL.
FERC /US Army Corp of maintenance
Engineers dam inspections |or Structures
and malntenance or Monitoring  (Clarification provided
Structures Monitoring Program and under further evaluation
Program will indicate the stated column.
ipresence of expansion and  |conditions
cracking due to reaction with |are satisfied
aggregates, for
inaccessible
Inaccessible areas: areas.
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Group 2 Structures (Water-Control Structures)

Item

Structure
and/or
Component

Link

lMaterlal IEnvironment

Aging Effect/
Mechanism

Aging Management Program
(AMP)

Further
Evaluation

Basis for Change

accordance with ASTM C295-54
or ASTM C227-50 can
demonstrate that those
aggregates do not react within
reinforced concrete. For
potentially reactive aggregates,
aggregate-reinforced concrete
reaction is not significant if the
'concrete was constructed in
accordance with ACI 201.2R-77.

satisfied, aging management is
not necessary.

Therefore, if these conditions are

H-AG-4
I11.A2-4
(T-08)

II1.AG.1-f [Concrete:

All

Reinforce
d concrete

Soil

Cracks and
distortion due
to increased
stress levels
from
settlement

Chapter XI.S6, “Structures
Monitoring Program”

The initial licensing basis for
some plants included a program
to monitor settiement. If no
seftlement was evident during
the first decade or so, the NRC
may have given the licensee
approval to discontinue the
program. However, if a de-
watering system is relied upon

licenses is to ensure proper
functioning of the de-watering
system through the period of
extended operation.

for control of settiement, then the

No, if within
the scope of
the applicant's
structures
monitoring
program
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STRUCTURES AND COMPONENT SUPPORTS

A2 Group 2 Structures (Water-Control Structures)
Structure
ging Effect/ [Aging Management Program |Further
Item  |Link gl:,dnl‘:g nent Material |Environment ae chanism |(AMP) Evaluation Basis for Change
HA6-6 |Ill.AB.1-a [Concrete: Reinforce [Air - outdoor [Loss of Chapter XI.S7, “Regulatory No, if within |Interior slabs are not
ILA2-5 d concrete material Guide 1.127, Inspection of the scope of jexposed to air -
- (spalling, Water-Control Structures the outdoor.
(T-15) Exterior scaling) and |Associated with Nuclear Power |applicant’s
above and cracking/ Plants” or the FERC / US Army |“Regulatory [Change recognizes that
below grade; freeze-thaw  [Corp of Engineers dam Guide 1.127, [SMP is also commonly
foundation; inspections and maintenance  [Inspection of lused for aging
irtoriorelab and/or Chapter XI1.56 Water-Controlmanagement of
“Structures Monitoring Structures  |concrete in water control
Program”. Associated  jstructures.
with Nuclear
. . . gzzz' " the As praviously writ_ten.
oo iaw dooe notcaseloss [FERC/US 2t was not consstant
enessio mioumiionssandin [Engineors. . [BALL bocaus thare
BHOVe—aRd-be1o 18 : extetio dam as no.g:scustIon Of
v ) , ccessible an
AP iiipfypniiitie Ia::,s:ectlons inaccessible concrete.
woathering-condilions maintenance (it is also not consistent
gatherng-inda 00-da or the ith the NRC's
inehiyr)-Loss-of-materialirom  [Structures  [requirement in ISG-3
such-concroto-is-natsignificant [Monitoring nd other sections of
at-plantslocated-in-areas-n Program and {the GALL.
which-weathorng-conditions-are |stated
sovera-{weoathorngHnde 500 |conditions
day-inchiyr)-or-moderate{(100- |are satisfied
500-day-inchiyR—providod-ths for
the-concrete-mix-dosigh-mee inaccessible
the-aircontent-{ontrained-air areas
3-6%-and-watert b eat
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A2 Group 2 Structures (Water-Control Structures)
Structure [
|Aging Effect/ |Aging Management Program |Further
item |Link zr:ri‘/‘c;)l; et Material |[Environment Mechanism |(AMP) Evaluation Basis for Change

Accessible Areas:

Inspections performed in
accordance with “Regulatory
Guide 1.127, Inspection of
Water-Control Structures
\Assoclated with Nuclear
Power Plants,” the “FERC / US
\Army Corp of Engineers dam
inspections and maintenance”
or the Structures Monitoring
Program will indicate the
ipresence of loss of material
(spalling, scaling) and
cracking due to freeze-thaw,

Inaccessible Areas:
Evaluation is needed for
iplants that are located in
moderate to severe

weathering conditions
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A2 Group 2 Structures (Water-Control Structures)
Item  |Link f:r:l‘c)trure Material Environment Aging Effect/ |Aging Management Program  [Further Basis for Change
Component Mechanism [(AMP) Evaluation 9

(weathering index > 100 day-
inch/yr) (NUREG-1557).
Documented evidence to
confirm that existing concrete
has air content of 3% to 6%,
and subsequent inspections
did not exhibit degradation
related to freeze-thaw, should
be considered a part of the
evaluation.

The weathering index for the
continental US is shown in
IASTM C33-90, Fig.1.
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STRUCTURES AND COMPONENT SUPPORTS

A2 Group 2 Structures (Water-Control Structures)
Item [Link :rt‘r(;llztrura Material (Environment ging Effect/ \Aging Management Program  |Further lBasls for Change
Component Mechanism (AMP) Evaluation
HH-AB-8 |Ill.A6.1-b [Concrete: Reinforce |Water — Increase in  |Chapter X1.S7, “Regulatory No, if IChange recognizes that
1.A2-6 d concrete fflowing porosity and  |Guide 1.127, Inspection of concrete was [SMP is also commonly
" permeability, |[Water-Control Structures constructed lused for aging
(T-16) Exterior loss of Associated with Nuclear Power |(as stated for management of
above and strength/ Plants” or the FERC / US Army |Inaccessible [concrete in water control
below grade; leaching of  |Corp of Engineers dam areas istructures.
foundation; calcium inspections and maintenance
interior slab hydroxide ?'nd/or Chapter X1.S6 As previously written,
Structures Monitoring text was not consistent
Program”.

with other sections of
IGALL because there
was no discussion of
ccessible and
inaccessible concrete.

It is also not consistent
ith the NRC's
equirement in ISG-3
nd other sections of
the GALL.

Clarification provided
under further evaluation
icolumn.
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STRUCTURES AND COMPONENT SUPPORTS

accordance with “Regulatory
Guide 1.127, Inspection of
Water-Control Structures
IAssociated with Nuclear
Power Plants,” the FERC / US

rmy Corp of Engineers dam
Inspections and maintenance
or the Structures Monitoring
Program will indicate the
lpresence of increase in
\porosity and permeability,
loss of strength/ leaching of
calcilum hydroxide.

Inaccessible Areas:

An aging management
program is not necessary,
even if reinforced concrete Is
exposed to flowing water, if
there is documented evidence
that confirms the In-place
concrete was consftructed in
accordance with the
recommendations in ACI
201.2R-77.

A2 Group 2 Structures (Water-Control Structures)
Structure
. iAging Effect/ jAging Management Program  |Further
item |Link and/or Material |Environment Basis for Change
Component Mechanism [(AMP) Evaluation
lRot-RecasEaR-
\Accessible Areas:
Inspections performed in




i STRUCTURES AND COMPONENT SUPPORTS
A2 Group 2 Structures (Water-Control Structures)

Structure
IAging Effect/ |Aging Management Program [Further
Item [Link zr;?'l‘;l; ot Material [Environment Mechanism |(AMP) Evaluation Basis for Change
HEAS-Z (111.,A6.1- |Concrete: Reinforce [Water ~ Loss of Chapter XI.S7, “Regulatory No .
1.A2-7 |1 d concrete|flowing materiall  |Guide 1.127, Inspection of g;‘na;‘%eaﬁg°3:r'::;:l‘at
Exterior abrasion; Water-Control Structures used for agin Y
(T-20) above and cavitation Associated with Nuclear Power or ag tg f
below grade; Plants” or the FERC / US Army managterr)en °t 1
foundation; Corp of Engineers dam c?nc(::nt'e e In water contro!
interior slab inspections and maintenance prructures.
and/or Chapter X1.56
“Structures Monitoring
Program”.
HEAB-8 |111.AB.1- [Concrete: Reinforce [Water - Reduction in  [Chapter XI.S8, “Structures No, if within
i1.A2-8 g d flowing under ifoundation Monitoring Program” the scope of
Foundation; |concrete; {foundation strength, the applicant’s
(T-09) subfoundatio [porous cracking, Erosion of cement from porous Istructures
n concrete differential concrete subfoundations monitoring
setltement/  |beneath containment basemats |program
erosion of is described in IN 97-11. IN 98-
porous 26 proposes Maintenance Rule
concrete Structures Monitoring for
subfoundation [managing this aging effect, if
applicable. if a de-watering
system is relied upon for control
of erosion of cement from porous
concrete subfoundations, then
the licensee is to ensure proper

system through the period of
extended operation.

‘!unctioning of the de-watering
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A2 Group 2 Structures (Water-Control Structures)
item  |Link aS't‘r;I:.;trure Material |Environment ging Effect/ jAging Management Program  |Further Basis for Change
Component Mechanism ((AMP) Evaluation g
H-A6-0 |I11.A6.4- [Earthen water-Various |Water - Loss of Chapter X1.57, “Regulatory No ,
lIL.A2-9 )3 control flowing material, loss |Guide 1.127, Inspection of g&agligse;e;goggggso:‘l;at
Water - of form/ Water-Control Structures used for agin y

(T-22) structures: standing erosion, Associated with Nuclear Power ana emgentgof

Dams, seftlement,  |Plants” or the FERC / US Army concrgte in water control

embankment sedimentation, |Corp of Engineers dam tructures

S, rost action, |inspections and maintenance .

reservoirs, aves, and/or Chapter X1.56

channels, currents, “Structures Monitoring

canals and surface runoff, |Program”.

ponds seepage
H-AS- |lIILAG.3- [Masonry Concrete [Air-indoor [Cracking due [Chapter XI.S5, “Masonry Wall  |No Many plants use SMP
10 la walls: block uncontrolled [to restraint Program” for Masonry Walls.
Il.A2- or air - outdoor(shrinkage,
10 All creep, and Note: May be part of X1.S6,
(T-12) aggressive  |“Structures Monitoring

environment |[Program”,
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STRUCTURES AND COMPONENT SUPPORTS

If protective coatings are relied
upon to manage the effects of
aging, this AMP is to include
provisions to address protective
coating monitoring and

maintenance.

A2 Group 2 Structures (Water-Control Structures)
Item [Link ::vrt;'/?:' * Material [Environment Aging Effect/ |Aging Management Program  Further Basis for Change
Component Mechanism |(AMP) Evaluation
HAG-  111.A6.2- [Metal Steel; Air — indoor  |Loss of Chapter XI.S7, “Regulatory No .
144 a components: [Copper |uncontrolled |material/ Guide 1.127, Inspection of dg?‘ e?;"??"gzwi;m
Mn.A2- alfoys or air - General (steel Water-Control Structures r stan dsin ewn ater for 9
11 Al structural outdoor only), pitting  |Associated with Nuclear Power toms su chg as sheet
members Water- and crevice  |Plants” or the FERC / US Army iles and aates
(T-21) flowing, corrosion Corp of Engineers dam p 9 '
water - inspections and maintenance
standing and/or Chapter X1.56 h .
“Structures Monitoring ange recognizes that
Program”. MP is also commonly

sed for aging
management of

oncrete in water control
tructures.
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A3. GROUP 3 STRUCTURES (CONCRETE TANKS AND MISSILE BARRIERS

Systems, Structures, and Components

In-scope Class 1 and Class 2 structures are organized into three groups and are discussed
separately under subheadings A1 through A3. This section addresses the elements of tanks
{concrete and steel), missile barriers for tanks and BWR unit vent stack. For this group, the
applicable structural elements are identified: concrete and steel. The aging management review
is presented for each applicable combination of structural element and aging effect.

System Interfaces

Physical interfaces exist with any system or component that either penetrates the structure wall
or is supported by the structure wall, floor, and roof. The direct interface is through the system
or component supports that are anchored to the structure. Structures also protect housed
systems and components from internal and external design basis events. In the case of tanks,
there is a functional interface with the associated system. Water-control structures are integral
parts of the systems that provide plant cooling water and residual heat removal.
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STRUCTURES AND COMPONENT SUPPORTS

in accordance with “Structures
Monitoring Program” will indicate
he presence of expansion and
cracking due to reaction with

Evaluation is needed if testing and
petrographic examinations of
laggregates performed in
accordance with ASTM C295-54,
STM C227-50, or ACI 201.2R-77
(NUREG-1557) demonstrate that
the aggregates are reactive.

program and
stated
conditions are
satisfied for
inaccessible
areas

A3 Group 3 Structures (Gencrete Tanks and Missile Barriers)
Structure i
IAging Eifect/ [Aging Management Program Further
ltem  [Link and/or Material [Environment " Basis for Change
Component Mechanism |(AMP) Evaluation
H-AZ-1 (1].A7.1-c; |Concrete: |Reinforced Any Expansion Chapter X1.86, “Structures No, if within the
1LA3-1\(11.A8.1-c: concrete and cracking/ [Monitoring Program” scope of the
All reaction with applicant’s
(T-03) aggregates  jAccessible Areas: structures
Inspactions/evaluations performed [monitoring
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STRUCTURES AND COMPONENT SUPPORTS

settlement was evident during the
first decade or so, the NRC may
have given the licensee approval
o discontinue the program.
However, if a de-watering system
is relied upon for control of
settlement, then the licensee is to
ensure proper functioning of the
de-watering system through the
period of extended operation.

A3 Group 3 Structures (Gencrete Tanks and Missile Barriers)
Structure ﬁ
ing Effect/ |Aging Management Program Further
item [Link and/or Materlal  [Environment/,2 . Basis for Change
Component Mechanism |(AMP) Evaluation
HEAZ-2 [I11LA7.1-h; |Concrete:  [Reinforced [Soil Cracks and  [Chapter XI.S6, “Structures No, if within the
1.A3-2 111, A8.1-f; concrete distortion due [Monitoring Program” scope of the
All to increased applicant's
(T-08) stress levels [The initial licensing basis for some [structures
rom plants included a program to monitoring
settlement monitor settlement. If no program
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STRUCTURES AND COMPONENT SUPPORTS

indicate the presence of inctease

cracking, loss of bond, amll oF
loss of material (spalling, scaling)
due to corrosion of erpbedded

steel aggreseive-chemical-atiack

Inaccessible Areas:

Examination of representative
samples of below-grade concrete,
hen excavated for any reason, is
to be performed, if the below-grade
environment is aggressive (pH <
5.5, chlorides > 500ppm, or
sulfates > 1,500 ppm).

Periodic monitoring of below-grade
ater chemistry (including
consideration of potential seasonal
variations) is an acceptable
approach to demonstrate that the
below-grade environment is
aggressive or non-aggressive.

A3 Group 3 Structures (Gencrete Tanks and Missile Barriers)
Structure . ‘
ging Effect/ |Aging Management Program Further ;
ltem [Link zl;c‘i‘/‘:l; nent Material Environmentla echanism |(AMP) Evaluation Basis for Change
H-A7-3 llIl.A7.1-e; Concrete: |Reinforced |[Aggressive |Cracking, loss " Yes, if Iincorrect AMP
HL.A3-3 1I1.A8.1-d; concrete  |environment [of bond, and ’C';'f;a,'e:err’)'(,l.sng fat:r‘)“(:gllt;;jASME environment is specified. IWL is for
Below- loss of ioring grar J aggressive inspection of the
(T-05) grade material Sestion-Xi-Subsectio ok reinforced concrete
exterior; (spalling, ontainment and is
foundation scaling)/ . ot used to inspect
- IAccessible Areas:
o |nspecionspertamadin e
steel inspection of these

ther structures in the
ections listed, which
is consistent with
revious versions of
he GALL.

ncorrect aging
echanism listed
nder the AMP for

he aging mechanism
pecified in the
previous column.
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A3 Group 3 Structures (Gonerete Tanks and Missile Barriers)
Item |Link ::'r;gtruro Material EnvlronmentAgmg Effect/ |Aging Management Program Further |Basls for Change
Component Mechanism |(AMP) Evaluation 9
HEAZ-4 (111LA7.1-g; [Concrete:  [Reinforced |Aggressive (Increase in  |Inaccessible Areas: Yes, if
N1.A3-41111.A8.1-0; concrete  [environment [porosity and |[Examination of representative environment is
Below- permeability, [samples of below-grade concrete, |aggressive
(T-07) grade cracking, loss (when excavated for any reason, is
exterior; of material 0 be performed, if the below-grade
foundation (spalling, environment is aggressive (pH <
scaling)/ 5.5, chlorides > 500ppm, or
aggressive  |sulfates > 1,500 ppm).
chemical
attack Periodic monitoring of below-grade
ater chemistry (including
consideration of potential seasonal
variations) is an acceptable
approach to demonstrate that the
below-grade environment is
aggressive or non-aggressive.
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STRUCTURES AND COMPONENT SUPPORTS

the presence of loss of material
(spalling, scaling) and cracking
due to freeze-thaw.

Inaccessible Areas:

Evaluation is needed for plants
hat are located in modaerate to
severe weathering conditions
(weathering index > 100 day-
inch/yr) (NUREG-1557).
Documented svidence to confirm
hat existing concrete has air
content of 3% to 6% and
subsequent inspactions did not
exhibit degradation related to
reeze-thaw, should be considered
a part of the evaluation.

IThe weathering index for the
continental US is shown in ASTM
C33-90, Fig.1.

conditions are
satisfied for
inaccessible
areas

A3 Group 3 Structures (Gencrete Tanks and Missile Barriers)
Structure .
ing Effect/ |Aging Management Program Further
item |Link and/or Material Envirc:mment”(\rg Basis for Change
Component Mechanism (AMP) Evaluation
H-AZ-6 1111.A7.1-a; |Concrete:  [Reinforced |Air = outdoor [Loss of Chapter XI1.56, “Structures No, if within the
I1.A3-5 111.A8,1-a; concrete material Monitoring Program” scope of the
Exterior (spalling, applicant's
(T-01) above and scaling) and |Accessible Areas: structures
below cracking/ Inspections performed in monitoring
grade; freeze-thaw  |accordance with “Structures program and
foundation Monitoring Program” will indicate [stated
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A3 Group 3 Structures (Generets Tanks and Missile Barriers)
item [Link grt‘r;ztrure [Materlal Environment Aging Effect/ jAging Management Program Further Basis for Change
Component Mechanism (AMP) Evaluation
HH-AT-6 [I1|,A7.1-b; [Concrete: |Reinforced [Water — Increase in . No, if concrete {incorrect AMP
' . " Chapter X1.526, "Structures , .
I1.A3-6111.A8.1-b; concrete owing porosity and was pecified. IWL is for
Exterior rﬂ permeability, MS °"|.”°';’"“gsp'°l gralm (spM! qP..)A'SME constructed as jinspection of the
(T-02) above and loss of ’ ) stated for einforced concrete
below strength/ . . inaccessible ontainment and is
grade; leaching of Accessible areas: . areas ot used to inspect
. . Inspections performed in
foundation calcium accordance with WL SMP wil ther structures. The
hydroxide ~ [2ccoraanc . MP is utilized for thel
indicate the presence of increase A ;
X . o inspection of these
in porosity, and permeability due to ther structures in the
leaching of calcium hydroxide. ections listed, which
is consistent with

Inaccessible Areas:
- An aging management program
is not necessary, even if reinforced
concrete is exposed to flowing
ater, if there is documented
evidence that confirms the in-place
concrete was constructed in
accordance with the
recommendations in ACI 201.2R-
77.

previous versions of
the GALL.
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A3 Group 3 Structures (Gencrete Tanks and Missile Barriers)
Structure .

. ging Effect/ [Aging Management Program lFunher
item  |Link ggdnl‘:ro Hont Material Envu'onment'f\:| ochanism (QMP) Evaluation Pasis for Change
MEAZ-Z I AT 1-i; |Concrete: [Reinforced |Water-  [Reductionin  [Chapter X1.S6, “Structures No, if within the
IHLA3-7 1i].A8.1-g, concrete; lﬂowing under [foundation Monitoring Program” scope of the

Foundation [porous foundation |strength, applicant's
(T-09) ; concrete cracking, Erosion of cement from porous structures
subfoundat differential concrete subfoundations beneath |monitoring
ion settlement/  |containment basemats is program
erosion of described in IN 97-11. IN 98-26
pOrous proposes Maintenance Rule
concrete Structures Monitoring for
subfoundation [managing this aging effect, if
applicable, If a de-watering system
is relied upon for control of erosion
of cement from porous concrete
subfoundations, then the licensee
is to ensure proper functioning of
the de-watering system through
_ithe period of extended operation.
H-AZ-3 I111.,AT.1-f; [Concrete:  [Reinforced |Aggressive jincreasein  |[Chapter X1.S8, “Structures No, if within the
H.A3-8 concrete rr:nvironment porosity and  Monitoring Program” scope of the
Interior and permeability, applicant's
(T-06) above- cracking, loss [Accessible Areas: structures
grade of material Inspections performed in monitoring
exterior (spalling, accordance with "Structures program
scaling)/ Monitoring Program” will indicate
aggressive  [the presence of increase in
chemical porosity and permeability,
attack cracking, or loss of material
(spalling, scaling) due to
laggressive chemical attack.
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A3 Group 3 Structures (Gererete Tanks and Missile Barriers)
Item [Link sn:lcture Material |Environm tAglng Effect/ |Aging Management Program Further lBasIs for Change
?:?:m:ronent eria v *Nmechanism (AMP) Evaluation 9
H-A7-9 (II1.A7.1-d; [Concrete: [Reinforced {Air — indoor |Cracking, loss [Chapter XI.S6, “Structures No, if within the
/I1.A3-9 concrete  [uncontrolled |of bond, and  [Monitoring Program” scope of the
Interior and or air - loss of applicant's
(T-04) above- outdoor material Accessible areas: structures
grade (spalling, Inspections performed in monitoring
exterior scaling)/ accordance with "Structures program
corrosion of  {Monitoring Program” will indicate
embedded he presence of cracking, loss of
steel bond, and loss of material
(spalling, scaling) due to corrosion
of embedded steel.

- .A7.2-a; [Steel Steel Air - indoor  |Loss of Chapter XI.56, “Structures No, if within the
146 II1.A8.2-a [components uncontrolled [material/ Monitoring Program” scope of the
.A3- : or air - corrosion applicant's
10 outdoor If protective coatings are relied structures

Al upon to manage the effects of monitoring
(T-11) structural aging, the structures monitoring  |program
steel [program is to include provisions to
address protective coating
monitoring and maintenance.
WA |I11LAT7.2-b; [Steel Stainless |[Water - Cracking/ A plant-specific aging Yes
-+ I11.A8.2-b [components Isteel standing stress management program is to be
1l.A3- : corrosion evaluated.
11 cracking
Tank liner Loss of
(T-23) material/pitting
and crevice
Jcorrosion
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B1.  Supports for ASME Piping and Components and Class MC (BWR Containment
Supports)

B2.  Other Supports — Ail other in-scope supports except as stated in B1



This Page Intentionally Left Blank

49



B1. SUPPORTS FOR ASME PIPING AND COMPONENTS AND CLASS MC (BWR
CONTAINMENT SUPPORTS)

Systems, Structures, and Components

This section addresses supports and anchorage for ASME piping systems and components. It
includes Class 1, Class 2 and 3, and Class MC (BWR Containment Supports). Applicable
aging effects are identified and the aging management review is presented for each applicable
combination of support component and aging effect.

System Interfaces
Physical interfaces exist with the structure, system, or component being supported and with the
building structura! element to which the support is anchored. A primary function of supports is

to provide anchorage of the supported element for internal and external design basis events, so
that the supported element can perform its intended function.
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STRUCTURES AND COMPONENT SUPPORTS

B1 Supports for ASME Piping and Components and Class MC (BWR Containment Supports)
Item Link :;r:]zt:'m Material Environme |Aging Effect/ Aging Management (Further Basis for Change
Component nt Mechanism Program (AMP) Evaluation g
H-B4+1-1 1lll.B1.1.4-a; |Building Reinforced |Air — indoor |Reduction in Chapter XI.S6, No, if within
/11.B1.2.3-a; |concrete at [concrete; juncontrolled iconcrete anchor “Structures Monitoring |the scope of
.81-1 (lI1.B1.3.3-a; [locations of [grout or air - capacity due to local {Program” the
expansion outdoor concrete applicant's
(T-29) and grouted degradation/ structures
anchors; service-induced monitoring
grout pads cracking or other program
for support concrete aging
base plates mechanisms
H-841-2 |1.B1.1.3-a; Constant and [Steel and |Air — indoor jLoss of mechanical |Chapter XI.S3, “ASME (No .
/11.B1.2.2-a; |variable load [non-steel (uncontrolled ifunction/ corrosion, (Section XI, Subsection gg;?’gv?lx.?ggg‘;zizgfes
m.s1.2 \l.B1.3.2-a [spring materials |or air - distortion, dirt, IWF” this aging effect is not
(T-28) hangers; (e.g., outdoor overload, fatigue aging
A : . pplicable to graphite plate
guides; lubsite due to vibratory and lubrite). This is consistent
stops; sliding |plates, cyclic thermal loads; ith aét approved
surfaces; vibration elastomer hardening Iigationgp See NUREG-
design isolators, 1?29 T . .
, , Turkey Point SER,
cleargnces, otc.) NUREG-1769
Moration Peach Bottom SER,
NUREG-1785, H.B.
Robinson SER
NUREG-1766, North
nna/Surry SER
H-B4-1-3 |ll.B1.1.2-a {High strength [Low alloy [Air ~ indoor |Cracking/ stress Chapter XI.M18, No toss of material is an
bolting for  [steel, yield |uncontrolled |corrosion cracking |‘Bolting Integrity” or pplicable aging effect for
.B1-3 NSSS strength  |(External) [Loss of Chapter X1.83, "ASME this component.
(T-27) component {>150 ksi material/general  |Section XI,
supports corrosion Subsection IWF” IWF is also an adequate
program for inspection of
high strength bolting for the
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B1 Supports for ASME Piping and Components and Class MC (BWR Containment Supports)
Structure
Environme |Aging Effect/ Aging Management  |[Further
tem Link é’;%:';nem Material nt Mechanism Program (AMP) Evaluation Basls for Change
fidentified aging effects.
HB-H4-4 [i1.B1.1; Support Galvanized |Air - indoor |Lese-ef-material ChapierXhSé; No iGalvanic corrosion requires
11.B1.2; members;  |steel, uncontrolled [galvanic-cerresion  [Structures-Monitorng n electrolyte present
i.B1-4 |li.B1.3 welds; bolted [aluminum Reogram tween differential noble
(TP-8) connections; None etals in contact to occur.
support None ir — indoor uncontrolled
anchorage to nvironment is defined as
building ormaily dry in GALL
structure hapter IX.

re generally within the less
noble galvanic series and
re not typically in contact
ith high noble metals,
acrificial shims are
ypically installed between
ifferent metals.

er NUREG basis

ocument for GALL it states
Ditficult to justify loss of
aterials in this
nvironment. All issued
ERs have accepted “no
ging effects.”

herefore aging effect and
MP should be changed to
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B1 Supports for ASME Piping and Components and Class MC (BWR Containment Supports)
ftem Link :'t‘r;ztrure Material Environme |Aging Effect/ Aging Management [Further Basis for Change
Component nt Mechanism Program (AMP) Evaluation g
‘None”.
Also applies to 111.B1.2-3,
111.B1.3-3, 111.B2-4, I1.B3-2,
111.B4-4 & I11.B5-2 if
consolidation is not
laccepted.
HH-B4-1-6 ([11.B1.1; Support Galvanized |Air with Loss of material/ Chapter XI.M10, “Boric [No
11.81.2; members; steel, borated boric acid corrosion |Acid Corrosion”
n.s1-5 |1.81.3 welds; bolted [aluminum |water
(TP-3) connections; leakage
support
anchorage to
building
structure
HH-B4-4-6 [I11.B1.1; Support Stainless |Air - indoor |None None No
111.B81.2; members; steel uncontrolied
.81-6 |I1.B1.3 welds; bolted
(TP-5) connections;
support
anchorage to
building
structure
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B1 Supports for ASME Piping and Components and Class MC (BWR Containment Supports)
Structure
o . Environme |Aging Effect/ Aging Management [Further
item Link g;d"l‘:gn ont Material nt Mechanism Program (AMP) Evaluation Basis for Change
H-B4-1-Z lIl.B1.1; Support Stainless  [Air with None None No
11.81.2; members;  [steel borated
1i1.81-7 |li.B1.3 welds; bolted water
(TP-4) connections; leakage
support
anchorage to
building
structure
HH-B+41-8 [ll.B1.1.1-¢; |Support Steel Air - indoor [Cumulative fatigue |Fatigue is a time-limited|Yes,
i.B1.2.1-c; |members; uncontrolled [damage/ fatigue aging analysis (TLAA) [TLAA
li1.B1-8 |lil.B1.3.1-b; [welds; bolted to be evaluated for the
(T-26) connections; (Only if CLB fatigue |period of extended
support analysis exists) operation. See the
anchorage to Standard Review Plan,
building Section 4.3 "Metal
structure Fatigue,” for acceptable
methods for meeting
the requirements of 10
CFR 54.21(c)(1).
8418 [IIl.B1.1.1-a; [Support Steel Air - indoor |Loss of material/ Chapter XI.S3, "ASME [No
lll.B1.2.1-a; |members; uncontrolled [general and pitting [Section XI, Subsection
lii.B1-9 |lil.B1.3.1-a |welds; bolted or air corrosion IWF"
(T-24) connactions; outdoor
support
anchorage to
building

structure




n STRUCTURES AND COMPONENT SUPPORTS

B1 Supports for ASME Piping and Components and Class MC (BWR Containment Supports)
Item Link ::‘r;ztrura Material Environme |Aging Effect/ Aging Management |[Further Basis for Change
Component nt Mechanism Program (AMP) Evaluation
B4~ |H1.B1.1.1-b; [Support Steel Air with Loss of material/ Chapter Xi.M10, “Boric [No
40 /11.B1.2.1-b; |members; borated boric acid corrosion Acid Corrosion”
welds; bolted water
n.81-10 connections; leakage
(T-25) support
anchorage to
building
structure
New BWR Carbon  |Treated Loss of Material/ |Chapter XI.M2 Water No Added new item to cover
.81(1) support stoel; Water < general, crevice  |Chemistry BWR support components
components|stainless |60C (<140° |,pltting corrosion lin treated water.
steel F)
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B2. OTHER SUPPORTS - ALL OTHER SUPPORTS EXCEPT THOSE STATED IN B1

Systems, Structures, and Components

This section addresses supports and anchorage for all other in-scope supports except
supports for ASME piping and components (e.g.; cable trays, conduit, HVAC ducts, tube
track, instrument tubing, and non-ASME piping and components, racks, panels, cabinets, and
enclosures for electrical equipment and instrumentation, miscellaneous mechanical
equipment and miscellaneous structures, etc. Applicable aging effects are identified and the
aging management review is presented for each applicable combination of support component
and aging effect.

System Interfaces

Physical interfaces exist with the structure, system, or component being supported and with the
building structural element to which the support is anchored. A primary function of supports is
to provide anchorage of the supported element for intemal and extemnal design basis events, so
that the supported element can perform its intended function.



STRUCTURES AND COMPONENT SUPPORTS

B2 Supports for Cable Trays, Conduit, HVAC Ducts, TubeTrack, Instrument Tubing, Non-ASME Piping and Components
Ite Link Str;lctura Material L | t Aging Effect/ Aging Management [Further Baslis for Change
m n Z?:m?);nent ateria nvironment \Mechanism Program (AMP) Evaluation 9
I1.B2-1 |I11.B2.2-a; [Building Reinforced |Air — indoor  [Reduction in Chapter XI.S6, No, if within
111.B3.2-a; [concrete at  |concrete; (uncontrolled |concrete anchor “Structures Monitoring  |the scope of
(T-29)  \1j1,B4.3-a; [locations of |grout or air - capacity due to local [Program” the applicant’s
11.B5.2.a (expansion outdoor concrete structures
and grouted degradation/ monitoring
anchors; service-induced program
grout pads cracking or other
for support concrete aging
base plates mechanisms
.82-2 |IK.B2; Sliding Lubrite Air — outdoor |Loss of mechanical [Chapter XI.S6, No
111.B4. support function/ corrosion, |*Structures Monitoring
(TP-2) bearings and distortion, dirt, Program”
sliding overload, fatigue
support due to vibratory and
surfaces cyclic thermal loads;
elastomer hardening
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STRUCTURES AND COMPONENT SUPPORTS

B2 Supports for Cable Trays, Conduit, HVAC Ducts, TubeTrack, Instrument Tubing, Non-ASME Piping and Components
Structure
Aging Effect/ Aging Management Further
ltem Link él;d"/‘:l’o nont Material Environment Mechanism Program (AMP) Evaluation \Easis for Change
H-82-3 [HH-B2; Sieol tubrite Ai—indoer |Lose-of-mochanical [GhapterXl-S6; No Industry experience
B4y components: lwncontroliod Mmm “Structures-Monitonng nd EPRI Civil Tools
-4 distortion-dir; Rrogram- indicates this aging
Radial overeadfatigue ffect is not applicable
beam-seats duo-to-vibratory-and o graphite plate
wBWR cyctic-thermatoads; lubrite). This is
dapwell; elastomerhardening nsistent with past
RRV pproved applications.
Support See NUREG-1759,
shoos-for [Turkey Point SER,
PWR-with NUREG-1769,
nozzlo Peach Bottom SER,
GUppPoHsT INUREG-1785, H.B.
other Robinson SER
&uppoHs NUREG-1766, North
Anna/Surry SER
11.82-4 {iIl.B2; Support Galvanized |Air - indoor  [Less-of-material ChapterX-S6; No Galvanic corrosion
1il.B3; members;  [steel, uncontrolled |galvaniccorosion  [“Structures-Monitoring requires an electrolyte
(TP-8) |lilLB4; welds; bolted {aluminum (Rrogram” present between
1il.B5. connections; None differential noble metals|
support None in contact to occur. Air
anchorage to indoor uncontrolled
building nvironment is defined
structure s normally dry in
ALL chapter IX.
tructural support
embers are generally
ithin the less noble
alvanic series and are
ot typically in contact
ith high noble metals,
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STRUCTURES AND COMPONENT SUPPORTS

B2 Supports for Cable Trays, Conduit, HYAC Ducts, TubeTrack, Instrument Tubing, Non-ASME Piping and Components
Structure
Aging Effect/ Aging Management Further
ftem Link ?;:?,,,;:, nent Material |Environment Mechanism Program (AMP) Evaluation Basis for Change
acrificial shims are
ically installed
etween different
metals
Per NUREG basis
ocument for GALL it
tates "Difficult to justify
oss of materials in this
nvironment. All
issued SERs have
ccepted “no aging
ffects.”
herefore aging effect
nd AMP should be
changed to “None”.
N.82-5 II.B2; Support Galvanized |Air with Loss of material/ Chapter Xi.M10, “Boric |No
11.B3; members; [steel, borated water iboric acid corrosion |Acid Corrosion”
(TP-3) |lI1.B4; welds; bolted [aluminum [leakage
11.B5. connections;
support
anchorage to
building
structure
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B2

STRUCTURES AND COMPONENT SUPPORTS
Supports for Cable Trays, Conduit, HVAC Ducts, TubeTrack, Instrument Tubing, Non-ASME Piping and Components

Item

Link

Structure
and/or
Component

Material

Environment

Aging Effect/
Mechanism

Aging Management
Program (AMP)

Further
Evaluation

Basis for Change

i.82-6
(TP-6)

.82;
lil.B4.

Support
members;
welds; bolted
connections;
support
anchorage to
building
structure

Galvanizod
steek
aluminum,
stainless
steel

Air — outdoor

corrosion

Loss of material/

pitiing-and-crovice

Chapter XI.S6,
“Structures Monitoring
Program”

No

Past precedence —
Robinson SER
NUREG 1785).

iSee new item ll1.B2-11

.B2-7
(TP-5)

.B2;

111.85.

l1.83;
Iil.B4;

Support
members,;
welds; bolted
connections;
support
anchorage to
building
structure

Galvanize
d steel,
Stainless
steel

Alr — indoor
uncontrolled

None

None

No

Past precedence -
Robinson SER
(NUREG 1785). Also,
rsee new item 1il.B2-11

l.B2-8
(TP-4)

.8z

1il.B5.

li.B3;
111.B4;

Support
members;
welds; bolted
connections;
support
anchorage to
building

itructure

Stainless
steel

Air with
borated water
leakage

None

None

No
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STRUCTURES AND COMPONENT SUPPORTS

B2 Supports for Cable Trays, Conduit, HVAC Ducts, TubeTrack, Instrument Tubing, Non-ASME Piping and Components
Structure
Aging Effect/ Aging Management Further
Item Link acr::‘{‘:; nent Material |Environment Mechanism Program (AMP) Evaluation asis for Change
.B2-9 (l1l.B2.1-a; {Support Steel Air — indoor  |Loss of material/ Chapter X1.S6, No, if within dd Air- outdoor to
I11.B3.1-a; members; uncontrolled [general and pitting  [‘Structures Monitoring  [the scope of jaccount for
(T-30) \.B4. 1-a; [welds; bolted (External), corrosion Program” the applicant's components located
111.B5.1-a |connections; or alr structures utdoors such as
support outdoor monitoring platforms, instrument
anchorage to program racks, and electrical
building nclosures.
structure
11.82-10111.B2.1-b; [Support Steel Air with Loss of material/ Chapter XI1.M10, “Boric [No
1l1.B3,1-b; |members; borated water boric acid corrosion |Acid Corrosion”
(T-25)  |1m1.B4.1-b; |Welds; bolted leakage
II1.B5.1-p |connections;
support
anchorage to
building
structure
H-84-11 111.B4.2-a |Vibration Non- Air - indoor  |[Reduction or loss of [Chapter X1.S6, No, if within
' isolation metallic uncontrolled jisolation function/  [“Structures Monitoring  |the scope of
1.B2-11 elements (e.g., or air - radiation hardening, |Program” the applicant's
(T-31) Rubber) loutdoor temperature, structures
humidity, sustained monitoring
vibratory loading program
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STRUCTURES AND COMPONENT SUPPORTS

B2 Supports for Cable Trays, Conduit, HVAC Ducts, TubeTrack, Instrument Tubing, Non-ASME Piping and Components
Structure N
Aging Effect/ Aging Management Further
Item Link a(a:r:'!:;ro nont Material [Environment Mechanism Program (AMP) Evaluation Basis for Change
;77:2(1 ) Support Galvanize |Air- outdoor |Loss of material/ |Chapter XI.S6, No ;zsbt"? sr:geSdEe;ce -

’ members; |d steel general corrosion |“Structures Monitoring (NUREG 1785)
welds; Program” )
bolted
connections
; support
anchorage
to bullding
structure

New Any Wood Any Loss of Material, |Chapter XI.S6, No This material is not in
1il.B2(2) Change in mataerial |Structures Monitoring IGALL but used for
properties Program, component supports &
Chapter XI.S7 RG water control
1.127, Inspection of tructures, small dams
Water-Controlied End ponds, and power
Structures, or poles
Plant Specific AMP
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Chapter IV Reactor Vessel, Internals, and Reactor Coolant System

General Comments

1. New Line ltems

Proposed new lines items are listed at the end of each table. The new lines are designated “New IV.X(Y) where X is the table identifier and Y
is a sequential number for new lines in that table. Where the same line is proposed in multiple tables, the other tables are listed below the
designation.

. Stainless Steel in Treated Borated Water

The GALL does not currently address the aging effect of loss of material for stainless steel in a treated borated water environment. Some
sections of GALL note that the effect is minor and specifically not mentioned in GALL. For example, the introductory text to table 1V.C2 says:

The effects of pitting and crevice corrosion on stalnless steel components are not significant in treated borated water and, therefore, are
not included in this section.

Operating experience has shown loss of material to be a negligible effect because the water chemistry requirements minimize contaminants
that would lead to loss of material. In other words, the water chemistry programs for PWRs manage the aging effect of loss of material.
Although the effect is minor, past applications have listed (and future applications will list) loss of material as an aging effect for stainless
steel in a treated borated water environment with water chemistry as the aging management program. Because the aging effect is minor, the
water chemistry program by itself is sufficient to manage this aging effect, as evidenced by past operating experience. This was
acknowledged in previous SERs including the following excerpt from Farley SER Section 3.1.2.3.1.2,

Pitting corrosion and crevice corrosion may occur in ASME Code, Class 1, stainless steel or NiCrFe components under exposure to
aggressive, oxidizing environments. Normally, the presence of elevated dissolved oxygen and/or aggressive ionic impurity
concentrations is necessary to create these oxidizing environments in the RCS. The applicant’s response to RA! 3.1.3.1.1-1, Part b,
provides an acceptable explanation for citing the Water Chemistry Control Program as a basis for minimizing the dissolved oxygen and
ionic impurity concentrations that could otherwise, if left present in high concentrations, lead to an aggressive, oxidizing RCS coolant
environment, The GALL Report does not indicate that the loss of material due to pitting corrosion or crevice corrosion is an aging effect
of concern for stainless steel or NiCrFe ASME Code Class 1 components. Since the applicant has conservatively assumed that the loss
of material due to pitting corrosion or crevice corrosion is an applicable aging effect for these RV components, the staff concludes that the
Water Chemistry Control Program provides a sufficient mitigative strategy for managing this aging effect relative to the recommendations
of the GALL Report.

New lines are proposed for systems where this MEAP is appropriate, The introductory text indicating the effect is not addressed is deleted.
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Water Chemistry Reference

The reference to the specific EPRI document need not be included in the Aging Management Program column. This information is identified
in the AMP description in Chapter XI of GALL.

Alloy 600 to Nickel Alloys

Aging issues commonly associated with Alloy 600 also affect other nickel alloys such as Alloy 690/52/152. Where appropriate, the term
"Nickel Alloys" should replace Alloy 600 to include the broader range of materials (this term is defined in GALL Section IX).

Add Nickel Alloys

Materials for certain items may include nickel alloy in addition to stainless steel; e.g., PWR RVI baffle former bolts. Similarly, some items
currently listed as nickel alloy can also be steel clad with nickel alloy, e.g., SG primary side components. The added materials are subject to
the same aging effects as those currently listed.

Bolting

Consistent with Chapter IX comment, high strength low alloy stee! should be ‘Low alloy steel.” Also, bolt strength does not impact the fatigue
or wear aging mechanisms.

Although some utilities have conservatively applied loss of preload as aging effect for bolting, the industry does not consider loss of preload
as an aging effect requiring management. In accordance with EPRI 1003056, “Mechanical Tool,” Appendix F, loss of preload is a design
driven effect and not an aging effect requiring management. The bolting at most facilities is standard grade B7 carbon steel, or similar
material, except in rare specialized applications. Loss of preload due to stress relaxation (creep) for this material can only be a concern in
very high temperature applications (> 700°F) as stated in the ASME Code Section Il Part D Table 4 Note 4. However, there is no bolting used
in BWRs and PWRs that operate at 700°F, with the exception of unique applications, such as the emergency diesel generator exhaust.
Therefore, loss of preload due to stress relaxation (creep) is not a valid aging effect.

In addition, the industry has taken actions to address NUREG -1339, “Resolution to Generic Safety Issue 29: Bolting Degradation or Failure
in Nuclear Power Plants.” Licensees have implemented good bolting practices in accordance with those referenced in EPRI NP-5769, EPRI
NP-5067 and EPRI TR-104213 in normal maintenance and design activities. Normal maintenance and design activities thus address the
potential for loss of preload such that it is not a concern for the current or extended operating term. Proper joint preparation and make-up in
accordance with industry standards precludes loss of preload. Even other design factors that could contribute to a loss of preload in closure
bolting applications, such as vibration, should not result in loosening in a properly designed and assembled bolted joint.

The impact to the GALL tables is that, with elimination of loss of preload as an aging effect, closure bolting has the same MEAP as external
surfaces and the lines could be combined.

Integration of CASS with Stainless Steel




¥

Cast austenitic stainless steel (CASS) is currently treated as a separate material in GALL. However, with the exception of the loss of fracture
toughness due to thermal and neutron irradiation embrittiement, CASS and stainless steel share the same aging effects/mechanisms in ke
GALL.

To simplify GALL, CASS should be treated as a subset of stainless steel. CASS would only be listed as a material when loss of fracture
toughness due to thermal (or thermal and irradiation) embrittlement is at issue, or where unique AMP requirements are given. This would
provide consistency with GALL's treatment of other material groups, e.g., gray cast iron as a subset of steel, and copper alloy >16% zinc as a
subset of copper alloy. Gray cast iron and copper alloy >15% zinc are both susceptible to selective leaching and are only listed as materials
when selective leaching is addressed.

This change will have the added benefit of eliminating the need for new MEAP combinations to address CASS in non-Class 1 systems where
stainless steel is adequately evaluated but CASS, if it is to be considered a separate material, is not. CASS is currently listed in only a few
lines in Chapters V and VIl and not at all in Chapter VIIl.

. Composite Component Descriptions

The combination of some lines to produce generic lines resulted in structure/component descriptions that included all the components
previously (GALL 2001) listed in the individual lines. These comprehensive lists include components that do not apply to all system/structure
tables. For example, in table IV.A1 for BWR reactor vessels, line R-04 addresses fatigue for “Piping, piping components, and piping
elements; flanges; heater sheaths and sleeves; penetrations; pressure housings; pump casing/cover; spray head; thermal sleeves; vessel
shell heads and welds.” Some of these components are not applicable to BWR reactor vessels and may fead to confusion when comparing
plant AMR results to this line of GALL.

The September 2004 version of GALL used generic descriptions, such as “Piping, piping components, and piping elements.” The reason for
the switch from the generic name used in the September version to the compound name in the January version is unclear. The compound
names will create confusion because specific component types are listed in systems that don't contain those components.

if it is important to maintain the list of component types, component names in the rolled up lines should be split to their original configuration
so that the list of component types matches the system. Alternatively, the component names should be restored to the generic names used
in September. As a general rule, a generic line (rolled up line) should not be created unless the component description can be simplified to
be applicable to all the systems that use it.

. Commitments

The Aging Management Program entries for many lines have been changed. In many lines, AMPs described in GALL Chapter XI were
replaced by commitments to be specified in the FSAR supplement. These commitments are less well defined than the programs they
replaced. Four different commitment statements were used in the GALL lines. They are discussed further below, identified by key phrases in
each.




Most of the lines that now list this commitment previously listed a GALL described AMP such as XI.M11, “Ni-alloy Nozzles and Penetrations
or ISI.” The Bases Document does not explain why these programs were replaced by an open-ended commitment. The commitment itself is
unclear.

“submit a plant-specific AMP delineating commitments to Orders, Bulletins, or Generic Letters that inspect stipulated components for cracking
of wetted surfaces”

Clarification is requested regarding the meaning of "submit a plant-specific AMP delineating commitments to Orders, Bulletins, or Generic

Letters that inspect stipulated components for cracking of wetted surfaces." Is a plant-specific program required only if there are applicable
Generic Communications?

upon completion of these programs, but not less than 24 months before entering the period of extended operation, submit an inspection plan

This commitment statement appears in a large number of lines associated with PWR internals. The AMP XI.M186, “PWR Vessel Internals”
was formerly used for these lines. This GALL described program was credited in prior approved applications. The reason for the change is
unclear and the proposed commitment is also unclear. If the industry develops a staff accepted program, then submittal of the program
would seem unnecessary.

What is the intent of submittal 24 months prior to the POEO? Would submittal 24 months before any proposed inspection be an acceptable
reword?

“submit, for NRC review and approval, an inspection plan for tube support lattice bars”

This commitment occurs in only one line. The line originally referred to a plant specific program.

Highlighting

Yellow Highlight emphasizes portions of text that are neither added nor deleted but that still relate to a comment or question.




IV.A1 Reactor Vessel (Boiling Water Reactor)

v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
A1 Reactor Vessel (Boiling Water Reactor)
Structure l
Aging Effect/ Aging Management Further
Item Link Co:?:ézre " Material [Environment| Mechanism Program (AMP) Evaluation Basis for Change
IV.A1-1  [IV.A1.4-a Nozzle safe tainless Reactor Cracking/ stress |Chapter X1.M7, “BWR No See General Comment 3
ends (and teel, nickel [coolant corrosion Stress Corrosion Cracking,”
(R-68) associated alloy cracking and fand
welds) intergranular
stress corrosion [Chapter XI.M2, “Water
High pressure cracking Chemistry,” for BWR water
core spray - BWRVIR-29 (ERPRITR-
Low pressure 103515)
core spray
Control rod
drive retum line
Recirculating
water
Low pressure
coolant
injection or
RHR injection
mode
IV.A1-5 [IV.A1.5-a[Penetrations  [Stainless Reactor Cracking/ stress [Chapter XI.M8, “BWR No See General Comment 3
teel, nickel [coolant corrosion Penetrations,” and
(R-69) Control rod lloy cracking,
drive stub tubes intergranutar Chapter XI.M2, “Water
Instrumentation stress corrosion [Chemistry,” for BWR water
Jet pump cracking, cyclic R-BWRMIR-20-(ERRITR-
instrument loading 103515)
Standby liquid
control
Flux monitor
Drain line

»



IV.A1.3-d | Flane:

IV.A1.5-b shea
IV.A1.3-a ples

afe ends;
vessel shells,
heads and welds

Or

Piping, piping
components,
and piping

lements;

(with GIX

IV.A1.6-a |nozzles; heater slec

ickel-alloy or

tainless

teel
cladding,
nickel-alloy

Class 1 components,
environmental effects on
fatigue are to be addressed.
See the Standard Review
Plan, Section 4.3 “Metal
Fatigue,” for acceptabie
methods for meeting the
requirements of 10 CFR
54.21(c)(1).

Iv REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
A1 Reactor Vessel (Boiling Water Reactor)
Structure : i
. Aging Effect/ Aging Management Further .
Item Link and/or Material |[Environment Basis for Change
Component Mechanism Program (AMP) Evaluation

IV.A1-6 [IV.A1.2-b [Ripingpiping Reactor Cumulative Fatigue is a time-limited Yes, TLAA | See General Comment 8

IV.A1.4-b compenenis; coolant fatigue damage/ [aging analysis (TLAA) to be See General Comment 7
(R-04) [V.A1.1-b pnd-piping fatigue performed for the period of

IV.A1.2-a plemen extended operation, and, for,
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REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

A1 Reactor Vessel (Boiling Water Reactor)
Structure ;
. . Aging Effect/ Aging Management Further .
Item Link CO:‘::\; " Material [Environment Mechanism Program (AMP) Evaluation Basis for Change
definition
updated to
include
entetrations,
pressure
housings, vessel
hells heads and
welds.)
IV.A1-8 [IV.A1.1-c [Top head Air with Cracking/ stress [Chapter XI.M3, “Reactor  |No See related comment to GIX
enclosure jiLow alloy  feactor corrosion Head Closure Studs” {high strength low alloy steel
(R-60) teel coolant cracking and definition).
Closurs studs eakage intergranular
and nuts stress corrosion Comment also applies to the
cracking following GIV items:
IV.A2-1; IV.C1-12; IV.C2-8,
H72-MPa IV.C2-9. See also related
(<170-Ksh) comment for item IV.A2-2
. below.
IV.A1-9 [IV.A1.1-d[Top head tainless Air with Cracking/ stress |A plant-specific aging Yes, plant- | GIX defines this environment as
enclosure Eteel, nickel reactor corrosion management program is to [specific leakage onto a surface, which
(R-61) lloy coolant cracking and be evaluated because implies an external surface, and
Vessel flange ﬁeakage intergranular existing programs may not germane to BWRs.
leak detection (Internal) stress corrosion |be capable of mitigating or
line cracking detecting crack initiation Of the 13 GIV items that list this
Or and growth due to SCC in environment, 10 items are for
the vessel flange leak effects on bolting. This item
Wir-with detection line. addresses the collection of
FReactor reactor coolant leakage inside
cCoolant the component (8.9, extending
loakage pressure boundary).

As such, clarification of the
environment is warranted.
Comment is also applicable to
the following GIV items:
IV.A2-4, IV.A2-13.




IV

REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

A1 Reactor Vessel (Boiling Water Reactor)
Structure .
. Aging Effect/ Aging Management Further .
Item Link Co:?;%:: " Material |Environment Mechanism Program (AMP) Evaluation Basis for Change
IV.A1-10 IV.A1.1-a[Top head Steel Reactor Loss of material/ ([Chapter XI.M1, “ASME No See General Comment 3
enclosure coolant general, pitting, ISection Xl Inservice
(R-59) (without and crevice Inspection, Subsections
icladding) corrosion IWB, IWC, and IWD,” for
Class 1 components and
Top head
Nozzles (vent, IChapter XI.M2, “Water
top head spray IChemistry,” for BWR water
or RCIC, and HA-BWRVIR-20(ERRI-R-
spare) 103515)
IV.A1-11 |A1.2-e  Vessel shell Stainless Reactor Cracking/ stress [Chapter XI.M4, “BWR No See General Comment 3
steel, nickel [coolant corrosion Vessel ID Attachment
(R-64) Attachment [alloy cracking and Welds,” and
welds intergranular
stress corrosion (Chapter XI.M2, “Water
cracking Chemistry,” for BWR water
A-BWRVIR-20-(ERRITR-
1403515)
iNew IN/A Flanges, Stainless Reactor Loss of material (Chapter XI.M2, “Water No Based on New [V.A2(1), this
WV.A1(1) inozzles; teel; steel |[Coolant Vpitting and chemistry,” for BWR line should also be included for
penetrations; |with nickel- crevice water consistency.
pressure lioy or corrosion
lhousings; safe (stainless
ends; vessel teel
hells, heads ladding;
nd welds ickel-alloy




IV.A2 Reactor Vessel (Pressurized Water Reactor)

1\ REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
A2 Reactor Vessel (Pressurized Water Reactor)
Item Link Sg:;;::e Material |[Environment Aging Effect/ Aging Management Further Basis for Change
Component Mechanism Program (AMP) Evaluation
IV.A2-1 [IV.A2,1-c Closure head |High-strergth Air with Cracking/ stress |[Chapter X).M3, “Reactor |No See related comment to
H.ow alloy  Freactor corrosion Head Closure Studs” item IV.A1-8 above (high
(R-71) Stud assembly|steel coolant cracking strength low alloy steel
Jeakage clarification).
tensilo
strongth<
H172-MRa
{(<170-IKeh)
IV.A2-2 {V.A2.1-e Closure head ir with Cumulative Fatigue is a time-limited Yes, TLAA | The 170 ksi tensile strength
ILow alloy eactor fatigue damage/ |[aging analysis (TLAA) to be limitation is understandable for
(R-73) Stud assembly |steel coolant fatigue evaluated for the period of SCC considerations, but what is
m»m sakage extended operation. See the issue relative to fatigue?
i the Standard Review Plan, This limitation is not applicable
strongth-< Section 4.3 “Metal Fatigue,” for this item and should be
{2 MPRa for acceptable methods for removed from the material
{<470-Kei) meeting the requirements description. Comment is also
of 10 CFR 54.21(c)(1). applicable to the following GIV
items:
IV.A2-3, IV.C1-12, and IV.C2-9.
See also related comment for
Chapter IX (high strength low
alloy steel definition).
IV.A2-3 |IV.A2.1-d [Closure head Air with Loss of material/ |[Chapter XI1.M3, “Reactor [No See related comment for
tLow alloy  feactor wear Head Closure Studs” Item IV.A2-2 above (high
Stud assembly [steel coolant strength low alloy steel
: leakage clarification).
strongth-<
#4+72-MPRa
{<170-Ksi)




Chapter XL.LM2, “Water
Chemistry,” for PWR
primary water4n-ERRHR-
405744 and, for Alley

Nickel Alloys, provide
Fgc%mmitment in the FSAR
supplement to implement
applicable (1) NRC Orders,
Builletins and Generic
Letters associated with
nickel alloys and (2) staff-
accepted industry
guidelines.

\Y REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
A2 Reactor Vessel (Pressurized Water Reactor)
Item Link s:::lt::e Material [Environment Aging Effect/ Aging Management Further Basis for Change
Component ater r Mechanism Program (AMP) Evaluation 9
IV.A2-4 [IV.A2.1-f [Closure head  [Stainless AIr with Cracking/ stress [A plant-specific aging Yes, plant- | See related comment for
steel reactor corrosion management program is to |specific item IV.A1-9 above
(R-074) Vessel flange coolant cracking be evaluated because (Environment clarification).
leak detection Jeakage existing programs may not
line (Internal) be capable of mitigating or
detecting crack initiation
Or and growth due to SCC in
the vessel flange leak
Pie-with detection line.
FReactor
sCoolant
joakage
IV.A2-8 |IV.A2.2-aControl rod drive |Nickel alloy [Reactor Cracking/ primaryChapter XI.M1, “ASME No, but See General Comment 3
head penetration coolant water stress Section Xl Inservice licensee See General Comment 4
(R-75) corrosion Inspection, Subsections commitments | See General Comment 9
Nozzle and cracking IWB, IWC, and IWD,” for jtobe
welds Class 1 components and  |confirmed

10




IV

REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

Inservice Inspection,
Subsections IWB, IWC, and
IWD," and provide a
commitment in the FSAR
supplement to submit a
plant-specific AMP
delineating commitments to
Orders, Bulletins, or
Generic Letters that inspect
stipulated components for
cracking of wetted surfaces.

A2 Reactor Vessel (Pressurized Water Reactor)
Structure
. Aging Effect/ Aging Management Further
Item Link Co?::ézre ot Material [Environment Mechanism Program (AMP) Evaluation Basis for Change
IV.A2-10 [V.A2.2-b Control rod drive |Stainless Reactor Cracking/ stress |Chapter X).M1, “ASME No, but See General Comment 7
head penetration|steel, east  icoolant corrosion Section Xl Inservice licensee See General Comment 3
ith cracking, primary (Inspection, Subsections commitments | See General Comment 4
Pressure @?‘: water stress IWB, IWC, and IWD,” for  [to be See General Comment 9
housing -nickel corrosion Class 1 components and  |confirmed
alloy cracking Chapter XI.M2, “Water
Chemistry,” for PWR
primary water4p-ERRI-TR-
1406744 and, for Nickel
\AlloysAlley-6080, provide a
commitment in the FSAR
supplement to implement
applicable (1) NRC Orders,
Bulletins and Generic
Letters associated with
nickel alloys and (2) staff-
accepted industry
guidelines.
IV.A2-11 |IV.A2.6-a Core support  [Nickel alloy [Reactor Cracking/ primary |(Chapter XI1.M2, “Water No, unless | AMP logic is unclear
pads/core guide Foolant water stress Chemistry,” and Chapter  |licensee (punctuation and spacing
(R-88) lugs corrosion X1.M32 "One-Time commitments | around “and” and “or” is vague)
cracking Inspection” or Chapter need to be | .Is the intent that ‘Water
X1.M1, “ASME Section XI |confirmed Chemistry and One-Time

Inspection’ is an acceptable
option while 'IS! and FSAR
commitment’ is another
acceptable option; or is 1Sl and
FSAR commitment an
alternative to OTI, or is the
intent something else?

The feasibility of a one-time
inspection of the core support
pads/core guide lugs is also
questionable.

See General Comment 9

11
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Chapter XIL.LM2, “Water
Chemistry,” for PWR
primary water--ERRI-TR-

HO5714

Iv REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
A2 Reactor Vessel (Pressurized Water Reactor)
Structure
. . Aging Effect/ Aging Management Further
Item Link 00:'11;%?12 ot Material |Environment Mechanism Program (AMP) Evaluation Basis for Change
IV.A2-13 [V.A2 Instrument Stainless Air with Cracking/ stress |A plant-specific aging Yes, plant- | See related comment for Item
penetration steel reactor corrosion management program is to [specific IV.A1-9 above (Environment
(RP-13) icoolant cracking be evaluated. clarification).
Bottom- eakage
mounted guide (Internal) Section 3.1.2.4.5 of the VCSNS
tube SER more correctly describes
Or the environment for this item
{Basis document lists an
Aiwith incorrect section of the RNP
kReactor SER for the change from Rev. 0
sCoolant to this item).
Joakage
IV.A2-14 [IV.A2.4-b [Nozzle safe Stainless Reactor Cracking/ stress |Chapter X..M1, “ASME No See General Comment 7
ends and welds [steel-east [coolant corrosion Section Xl Inservice See General Comment 3
i cracking, primary [Inspection, Subsections
Inlet water stress IWB, IWC, and IWD,” for
Outlet (nickel corrosion Class 1 components and
Safety injection [alloy welds cracking

12




Iv REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

Chapter XI.M2, “Water
Chemistry,” for PWR
primary water-n-ERRIFR-
105744 and, for Alloy
rSOONIckeI Alloys, provide
a commitment in the FSAR
supplement to implement
applicable (1) NRC Orders,
Bulletins and Generic
Letters associated with
nickel alloys and (2) staff-
9

accepted industry
uidelines.

A2 Reactor Vessel (Pressurized Water Reactor)
Structure
Aging Effect/ Aging Management Further
Item Link Co?::écr’yre ot Material |[Environment Mechanism Program (AMP) Evaluation Basis for Change
IV.A2-17 [IV.A2.7-b |Penetrations Nickel alloy [Reactor Cracking/ primary [Chapter XI.M1, “ASME No, but See General Comment 3
coolant water stress Section Xl Inservice licensee See General Comment 4
Head vent pipe corrosion Inspection, Subsections  [commitments | See General Comment 9
(top head) cracking IWB, IWC, and IWD,” for [to be
Instrument Class 1 components and  |confirmed
tubes (top Chapter XI.M2, “Water
head) Chemistry,” for PWR
primary water-ir-ERRI-TR-
106744 and, for Nickel
|AlloysAlley-600, provide a
commitment in the FSAR
supplement to implement
applicable (1) NRC Orders,
Bulletins and Generic
Letters associated with
nickel alloys and (2) staff-
accepted industry
guidelines.
IV.A2-18 [IV.A2.7-a |Penetrations Nickel alloy [Reactor Cracking/ primary [Chapter X1.M1, “ASME No, but See General Comment 3
coolant water stress Section Xl Inservice licensee See General Comment 4
(R-89) Instrument corrosion Inspection, Subsections commitments | See General Comment 9
tubes (bottom cracking IWB, IWC, and IWD,” for  |to be
head) Class 1 components and  |confirmed

13
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\Y REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

A2 Reactor Vessel (Pressurized Water Reactor)
Item Link Struglt::e Material |Environment Aging Effect/ Aging Management Further Basis for Chan
e c o?r?p onent era ° Mechanism Program (AMP) Evaluation ge
IV.A2-19 [IV.A2.5-d Riping-piping  [Steel, Reactor Cumulative Fatigue is a time-limited Yes, See General Comment 8
IV.A2.4-a rsempenea%e— stainless coolant fatigue damage/ |aging analysis (TLAA) to be {TLAA See General Comment 7
(R-04) |IV.A2.1-b jghd-piping steel, cast fatigue performed for the period of
IV.A2.3-c : austenilic extended operation, and,
IV.A2.2- f lstaintess for Class 1 components,
shoath [steel—carbon environmental effects on
steel with fatigue are to be
nickel-ailoy or addressed. See the
stainless Standard Review Plan,
steel Section 4.3 “Metal Fatigue,”
cladding, for acceptable methods for
nickel-alloy meeting the requirements
of 10 CFR 54.21(c)(1).
heads and welds
New IN/A langes, tainless  |Reactor Loss of material (Chapter XI.M2, “Water No See General Comment 2
IV.A2(1) ozzles; steel; steel |Coolant Ypitting and ichemistry,” for PWR
enetrations; |with nickel- crevice primary water
ressure alloy or corrosion
ousings; safe |stainless
ends; vessel teel
hells, heads ladding;
nd welds ickel-alioy

14




IV.B1 Reactor Vessel Internals (Boiling Water Reactor)

1\ REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
B1 Reactor Vessel Intemnals (Boiling Water Reactor)
Structure .
. Aging Effect/ Aging Management Further
Item Link co?:;l:‘: " Material [Environment Mechanism Program (AMP) Evaluation Basis for Change
IV.B1-1 (IV.B1.1-a|Core shroud tainless Reactor Cracking/ stress [Chapter XI.M9, “BWR No Ses General Comment 3
(including Eteel coolant corrosion Vessel Internals,” for core
(R-92) repairs) and core cracking, shroud and
plate intergranular
stress corrosion [Chapter X1.M2, “Water
Core shroud cracking, Chemistry” for BWR water
(upper, irradiation- R-BWRVIR-28 (EPRI-TR-
central, lower) assisted stress  [103515)
corrosion
cracking
IV.B1-2 |vV.B1.1-f Core shroud Nickel alloy [Reactor Cracking/ stress [Chapter XI.M9, “BWR No See General Comment 3
(including coolant corrosion Vessel Internals,” for core
(R-96) repairs) and core cracking, ishroud and
plate intergranular
stress corrosion [Chapter XI.M2, “Water
Shroud cracking, Chemistry” for BWR water
support irradiation- i-BWRVIR-20(EPRI-TR-
structure assisted stress  H03516)
(shroud corrosion
support cracking
cylinder,
shroud support
plate, shroud
support legs)
IV.B1-3 [IV.B1.1-g Core shroud and(Stainless Reactor Cracking/ stress [Chapter XI1.M9, “BWR No See General Comment 3
core plate steel coolant corrosion Vessel Internals,” for core
(R-97) cracking, shroud and
LPCI coupling intergranular
stress corrosion [Chapter XI1.M2, “Water
cracking, IChemistry” for BWR water
irradiation- pr-BWRMVR-20(ERRITR-
assisted stress  [103515)
corrosion

15
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REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

Because cracking initiated
in crevice regions is not
menable to visual
nspection, for BWRs with a
revice in the access hole
vers, an augmented
nspection is to include
ltrasonic testing (UT) or
ther demonstrated
cceptable inspection of the
ccess hole cover welds.

B1 Reactor Vessel Intemals (Boiling Water Reactor)
item Link s::«:/t::e Material |Environment Aging Effect Aging Management Further Basis for Change
Component eria nviro Mechanism Program (AMP) Evaluation 9
cracking
IV.B1-4 |IV.B1.1-e (Core shroud and[Nickel alloy [Reactor Cracking/ stress [Chapter XI.M1, “ASME No See General Comment 3
' icore plate coolant corrosion Section XI Inservice
(R-95) cracking, Inspection, Subsections
Access hole intergranular IWB, IWC, and IWD,” for
cover stress corrosion (Class 1 components and
(mechanical cracking,
covers) irradiation- Chapter XI.M2, “Water
assisted stress  [Chemistry,” for BWR water
corrosion i-BWRVIR-20-(ERRI-TR-
cracking 403515)
Iv.B1-6 [IV.B1.1-d [Core shroud and{Nickel alloy jReactor Cracking/ stress [Chapter XI.M1, “ASME No See General Comment 3
icore plate coolant corrosion Section Xl Inservice
(R-94) cracking, Inspection, Subsections
Access hole intergranular IWB, IWC, and IWD," for
cover (welded stress corrosion [Class 1 components and
covers) cracking,
irradiation- Chapter XI.M2, “Water
assisted stress  [Chemistry,” for BWR water
corrosion i-BVWRVAR-20-(ERR I R-
cracking 103645)
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REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

B1 Reactor Vessel Internals (Boiling Water Reactor)
Structure
. Aging Effect/ Aging Management Further
Item Link Co?::g:; " Material [Environment Mechanism Program (AMP) Evaluation Basis for Change
IV.B1-6 [IV.B1.1-b|Core shroud andStainless Reactor Cracking/ stress Chapter X1.M9, “BWR No See General Comment 3
core plate steel coolant corrosion Vessel Internals,” for core
(R-93) cracking, shroud and
Core plate intergranular
Core plate stress corrosion [Chapter XI.M2, “Water
bolts (used in cracking, Chemistry” for BWR water
early BWRs) irradiation- R-BWRMWIR-28-(ERPRI-TR-
assisted stress  [103515)
corrosion
cracking
IV.B1-7 [IV.B1.3-a|Core spray lines [Stainless Reactor Cracking/ stress [Chapter X1.M9, “BWR No See General Comment 3
and spargers teel coolant corrosion Vessel Internals,” for core
(R-99) F cracking, shroud and
Core spray intergranular
lines (headers) stress corrosion Chapter X1.M2, “Water
Spray rings cracking, IChemistry” for BWR water
Spray nozzles irradiation- in-BWRVIR-20-(ERRI-TR-
Thermal assisted stress  [103615)
sleeves corrosion
cracking
IV.B1-8 [IV.B1.5-c [Fuel supports  [Stainless Reactor Cracking/ stress [Chapter XI.M9, “BWR No See General Comment 3
land control rod steel coolant corrosion Vessel Intermals,” for core
(R-104) drive assemblies cracking and shroud and
intergranular
Control rod stress corrosion [Chapter XI.M2, “Water
drive housing cracking Chemistry” for BWR water
n-BWRVIR-20(ERRITR-
103515)
IV.B1-10 [IV.B1.6-a |Instrumentation ([Stainless Reactor Cracking/ stress [Chapter XI1.M9, “BWR No See General Comment 3
steel coolant corrosion Vessel Internals,” for core
(R-105) Intermediate cracking, hroud and
range monitor intergranular
(IRM) dry stress corrosion Chapter X1.M2, “Water
tubes Source cracking, IChemistry” for BWR water
range monitor irradiation-
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

B1 Reactor Vessel Interals (Boiling Water Reactor)
Structure
. . Aging Effect/ Aging Management Further
Item Link co:?‘%:l; ot Material |Environment Machanism Program (AMP) Evaluation Basis for Change
(SRM) dry assisted stress [103515)
tubes Incore corrosion
neutron flux cracking
monitor guide
tubes
IV.B1-13 {IV.B1.4-a Jet pump Nickel alloy, [Reactor Cracking/ stress [Chapter X.M9, “BWR No See General Comment 7
assemblies coolant corrosion Vessel Internals,” for core See General Comment 3
(R-100) cracking, ishroud and
Thermal intergranular
sleeve Inlet stress corrosion |Chapter XI.M2, “Water
header Riser cracking, IChemistry” for BWR water
brace amm irradiation- I-BWRVIR-20-(ERRI-TR-
Holddown assisted stress  [103515)
beams corrosion
Inlet elbow cracking
Mixing
assembly
Diffuser
Castings
IV.B1-14 B1.1-c [Reactor vessel [Stainless Reactor Cumulative Fatigue is a time-limited Yes, TLAA | See General Comment 7
B1.2-b |internals coolant fatigue damage/ jaging analysis (TLAA) to be
(R-63) [B1.3-b (components fatigue valuated for the period of
B1.4-b xtended operation, See
B1.5-b he Standard Review Plan,
B1.6-b ection 4.3 “Metal Fatigue,”
or acceptable methods for
eeting the requirements of|
10 CFR 54.21(c)(1).
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REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

B1 Reactor Vessel Internals (Boiling Water Reactor)
Item Link S;r:;lt::e Material (Environment Aging Effect/ Aging Management Further Basis for Change
Component Mechanism Program (AMP) Evaluation
IV.B1-16 [IV.B1.2-aTop guide Stainless Reactor Cracking/ stress Chapter Xi.M9, “BWR No See General Comment 3
steel coolant corrosion Vessel Internals,” for core
(R-98) cracking, hroud and
intergranular
stress corrosion  [Chapter XI.M2, “Water
cracking, IChemistry” for BWR water
irradiation- i-BWRVIR-20-(EPRI-TR-
assisted stress F03545-)
corrosion
cracking
New N/A Reactor vessel |Stainless  |Reactor Loss of Chapter XI.M2, "Water  |No Based on New IV.A2(1), this line
v.B1(1) internals steel, nickel |coolant material/pitting |chemistry,” for BWR should also be included for
components |alloy and crevice water consistency.
corrosion
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IV.B2 Reactor Vessel Internals (PWR) - Westinghouse

IV
B2

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

item

Link

Structure
and/or
Component

Material

Environment

Aging Effect/
Mechanism

Aging Management
Program (AMP)

Further
Evaluation

Basis for Change

IV.B2-1
(R-124)

iIV.B2.4-b

Baffle/former
pssembly

Baffle and
former plates

Stainless

isteel

Reactor
icoolant

Changes in
dimensions/Void m
swelling

No further aging

anagement review is
necessary if the applicant
provides a commitment in
the FSAR supplement to (1)
participate in the industry

programs for investigating
nd managing aging effects
n reactor internals; (2)
valuate and implement the
esults of the industry
rograms as applicable to
he reactor internals; and
3) upon completion of
ese programs, but not
ess than 24 months before
ntering the period of
xtended operation, submit
n inspection plan for
eactor internals to the NRC
or review and approval,

No, but
licensee
commitment
to be
confirmed

See General Comment 9

IV.B2-2
(R-123)

IV.B2.4-a

Baffle/former
assembly

Baffle and
former plates

IStainless
isteel

Reactor
icoolant

Cracking/ stress
corrosion
cracking,
irradiation-
assisted stress
corrosion
cracking

Chapter XI.M2, "Water
chemistry” for PWR primary
waler-as-described-in-ERR}
FFR-106744.

No further aging
management review is
necessary if the applicant
provides a commitment in
the FSAR supplement to (1)
participate in the industry

No, but
licensee
commitment
to be
confirmed.

See General Comment 3
See General Comment 9

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

Item

Link

Structure
and/or
Component

Material

Environment

Aging Effect/
Mechanism

Aging Management
Program (AMP)

Further
Evaluation

Basis for Change

nd managing aging effects
n reactor internals; (2)
valuate and implement the
esults of the industry
rograms as applicable to
he reactor internals; and
3) upon completion of
hese programs, but not
ess than 24 months before
ntering the period of
xtended operation, submit
n inspection plan for
reactor internals to the NRC
for review and approval.

IV.B2-3
(R-127)

IV.B2.4-e

Baffle/former
lassembly

Baffle and
former plates

Stainless
steel

Reactor
coolant and
neutron flux

Loss of fracture
toughness/
neutron
irradiation
embrittlement;
void swelling

No further aging
management review is
necessary if the applicant
provides a commitment in
the FSAR supplement to (1)
participate in the industry
programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for

reactor intemals to the NRC
for review and approval,

No, but
licensee
commitment
to be
confirmed.

See General Comment 9
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participate in the industry
programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not

less than 24 months before

vV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
B2 Reactor Vessel Internals (PWR) - Westinghouse
Structure
, Aging Effect/ Aging Management Further
ltem Link Co?:;%?\re " Material |Environment Mechanism Program (AMP) Evaluation Basis for Change
IV.B2-4 (V.B2.4-d Baffle/former  [Stainless Reactor Changes in No further aging No, but See General Comment 5
assembly steel, nickel [coolant dimensions/Void |management review is licensee See General Comment 9
(R-126) alloy swelling necessary if the applicant [commitment
Baffle/former provides a commitmentin |to be
bolts the FSAR supplement to (1)/confirmed
participate in the industry
programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.
IV.B2-5 | IV.B2.4-fBafflefformer  |Stainless Reactor Loss of fracture  |No further aging No, but See General Comment 5
assembly steel; nickel [coolantand (toughness/ management review is licensee See General Comment 9
(R-128) alloy neutron flux |neutron necessary if the applicant jcommitment
Baffle/former irradiation provides a commitmentin [to be
bolts embrittlement  [the FSAR supplement to (1)|confirmed
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participate in the industry
programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.

B2 Reactor Vessel Internals (PWR) - Westinghouse
Structure : .
. . . Aging Effect/ Aging Management Further
item Link Co?::g;re " Material |Environment Mechanism Program (AMP) Evaluation Basis for Change
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.
IV.B2-6 |IV.B2.4-hBaffle/former Stainless Reactor Loss of preload/ |No further aging No, but See General Comment 9
assembly steel, nickel |Coolant stress relaxation [management review is licensee
(R-129) alloy necessary if the applicant |commitment
Baffle/former provides a commitment in |to be
bolts the FSAR supplement to (1)|confirmed.
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evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC

|for review and approval.

vV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
B2 Reactor Vessel Internals (PWR) - Westinghouse
Item Link 32:3;::9 Material |Environment Aging Effect Aging Management Further Basis for Change
Component Mechanism Program (AMP) Evaluation
IV.B2-7 [IV.B2.3-b Core barrel Stainless Reactor Changes in No further aging No, but See General Comment 9
steel coolant dimensions/Void [management review is licensee
(R-121) Core barrel swelling necessary if the applicant |commitment
(CB) provides a commitment in |to be
CB flange the FSAR supplement to (1)|confirmed
(upper) participate in the industry
CB outlet programs for investigating
nozzles and managing aging effects
Thermal shield on reactor internals; (2)
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B2 Reactor Vessel Internals (PWR) - Westinghouse
Structure .
Aging Effect/ Aging Management Further
item Link co::\‘:l:g')‘l; " Material [Environment| Mechanism Program (AMP) Evaluation Basis for Change
IV.B2-8 [IV.B2.3-aCore barrel Stainless Reactor Cracking/ stress [Chapter X1.M2, "Water No, but See General Comment 3
steel coolant corrosion chemistry” for PWR primary Jlicensee See General Comment 9
(R-120) Core barre! cracking, water-as-described-in-ERRI commitment
(CB) irradiation- FR-106714. to be
CB flange assisted stress confirmed.
{upper) corrosion No further aging
CB outlet cracking management review is
nozzles necessary if the applicant

Thermal shield

provides a commitment in
the FSAR supplement to (1)
participate in the industry
programs for investigating
and managing aging effects
on reactor intemnals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.
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I\ REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
B2 Reactor Vessel Internals (PWR) - Westinghouse
Structure ; s
Aging Effect/ Aging Management Further .
Item Link Co?r?;%?\re o Material (Environment Mechanism Program (AMP) Evaluation Basis for Change
IV.B2-9 (IV.B2.3-c Core barrel Stainless Reactor Loss of fracture [No further aging No, but See General Comment 9
steel coolant and |toughness/ management review is licensee
(R-122) Core barrel neutron flux |neutron necessary if the applicant  jcommitment
(CB) irradiation provides a commitment in [to be
CB flange embrittlement,  [the FSAR supplement to (1)|confirmed
(upper) void swelling participate in the industry
CB outlet programs for investigating
nozzles and managing aging effects
Thermal shield on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor intemals to the NRC
for review and approval.
IV.B2-10 | IV.B2.4- |Baffle/former [Stainless  Reactor Cracking/ stress |Chapter XI.M2, "Water  |No, but The GALL Link is for B/F Bolts,
c assemblyGeore |steel coolant ard  [corrosion Chemistry,” for PWR licensee not Core Barrel Assy. Looks like
(R-125) barrel-assembly high-fluence [cracking, primary water and commitment Ja typo that should be returned to
151024  [irradiation- to be the original format.
BaffleHormer wlemzE assisted stress  [No further aging confirmed
0-1-MeV)  |corrosion management review is Environment should be “Reactor
Baffle/former cracking necessary if the applicant Coolant” and AMP should be
bolts and provides a commitment in ‘Chemistry and FSAR
SCrews the FSAR supplement to (1) commitment’ for consistency with

participate in the industry
programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry

programs as applicable to

the twenty-five (25) other ltems
in Chapter IV for this EAP. ltem
R-125 is the only one that uses
the specified environment and
the only one for this Reactor
Internals MEAP that does not list
Chemistry and FSAR
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programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.

B2 Reactor Vessel Internals (PWR) - Westinghouse
Structure : :
. Aging Effect/ Aging Management Further ]
Item Link Co:‘:é?\z " Material |Environment Mechanism Program (AMP) Evaluation Basis for Change
the reactor internals; and commitment as the AMP. In
(3) upon completion of GALL Rev. 0, a plant-specific
these programs, but not AMP was used.
less than 24 months before
entering the period of See General Comment 9
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.
IV.B2-11 |V.B2.6-b iInstrumentation [Stainless Reactor Changes in No further aging No, but See General Comment 9
support steel coolant dimensions/Void [management review is licensee
(R-144) Istructures swelling necessary if the applicant jcommitment
provides a commitment in [to be
Flux thimble the FSAR supplement to (1)iconfirmed
guide tubes participate in the industry
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REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
Reactor Vessel Internals (PWR) - Westinghouse

item Link

Structure
andlor
Component

Material

Environment|

Aging Effect/
Mechanism

Aging Management
Program (AMP)

Further
Evaluation

Basis for Change

IV.B2-12 (IV.B2.6-a

(R-143)

Instrumentation
upport
tructures

Fiux thimble
guide tubes

Stainless
steel

Reactor
coolant

Cracking/ stress
corrosion
cracking,
irradiation-
assisted stress
corrosion
cracking

Chapter XI.M2, "Water
chemistry” for PWR primary
water-as-describedin-ERRI
TR-105714,

No further aging
management review is
necessary if the applicant
provides a commitment in
the FSAR supplement to (1)
participate in the industry
programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.

No, but
licensee
commitment
to be
confirmed.

See General Comment 3
See General Comment 9

IV.B2-13 [IV.B2.6-c

(R-145)

Instrumentation

upport
Ftructures

Flux thimble
tubes

Stainless
steel

Reactor
coolant

Loss of material/
wear

Chapter XI.LMXX “Flux
Thimble Tube Inspection

Program” GhapterXkM1;

No

Replace existing AMP
discussion with reference to new
IAMP proposed for flux thimble
tube inspections. Flux thimble
tubes are not within the scope of
IASME Section XI. Flux thimble
tubes are less than 1" in
diameter. Per sections IWB-
1220(b), IWC-1222(a)(1), and
IWD-1220(a), the flux thimble
tubes are exempt from Section
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v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
B2 Reactor Vessel internals (PWR) - Westinghouse
Structure
Aging Effect/ Aging Management Further
Item Link Co?':ggr’mre " Material |Environment Mechanism Program (AMP) Evaluation Basis for Change
X1 examination requirements.
Furthermore, IEB 88-09 stated:
“There are currently no inservice
inspection or testing
requirements for thimble tubes.”
IEB 88-09 does not include any
guidelines concerning an
inspection schedule beyond the
initial inspections which were
performed fifteen years ago at
each utility. What {EB 88-09
says about schedule is already
addressed in part (b) of the AMP
description.
IV.B2-14 |IV.B2.5-f Lowerinternal |Stainless Reactor Changes in No further aging No, but See General Comment 9
assembly steel, nickel [coolant dimensions/Void |management review is licensee
(R-134) alloy swelling necessary if the applicant jcommitment
Fuel alignment provides a commitmentin jto be
pins the FSAR supplement to (1)lconfirmed
Lower support participate in the industry
plate column programs for investigating
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Lower support
plate column
bolts

Clevis insert
bolts

participate in the industry
programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
For review and approval.

\v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
B2 Reactor Vessel Internals (PWR) - Westinghouse
Item Link sgxg}::e Material |Environment Aging Effect/ Aging Management Further Basis for Change
Component OnY  Mechanism Program (AMP) Evaluation g
boits and managing aging effects
Clevis insert on reactor internals; (2)
bolts evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.
IV.B2-15 IV.B2.5-f Lower internal |Stainless Reactor Changes in No further aging No, but See General Comment 9
lassembly steel, nickel [coolant dimensions/Void [management review is licensee
B alloy swelling necessary if the applicant jcommitment
Fuel alignment provides a commitment in jto be
pins the FSAR supplement to (1)|confirmed
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i\ REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

B2 Reactor Vessel internals (PWR) - Westinghouse
Structure
Aging Effect/ Aging Management Further .
ltem Link CO?r?:c,»:re " Material |[Environment Mechanism Program (AMP) Evaluation Basis for Change
IV.B2-16 |V.B2.5-e |Lower internal |Stainless Peactor Cracking/ stress |Chapter XI.M2, "Water No, but See General Comment 3
lassembly steel, nickel [coolant corrosion chemistry” for PWR primary jlicensee See General Comment 9
(R-133) alloy cracking, primary (water-as-deseribed-in-ERRI|commitment
Fuel alignment water stress FR-105714. to be
pins corrosion confirmed.
Lower support cracking, No further aging
plate column irradiation- management review is
bolts assisted stress  |necessary if the applicant
Clevis insert corrosion provides a commitment in
bolts cracking the FSAR supplement to (1)
participate in the industry
programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
hese programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor intemnals to the NRC
for review and approval.
IV.B2-17 [IV.B2.5-g |Lower internal |Stainless Reactor Loss of fracture |No further aging No, but See General Comment 9
lassembly steel, nickel coolantand [toughness/ management review is licensee
(R-135) alloy neutron flux  |neutron necessary if the applicant jcommitment
Fuel alignment irradiation provides a commitment in  [to be
pins embrittiement,  Ithe FSAR supplement to (1)|confirmed
Lower support void swelling participate in the industry
plate column programs for investigating
bolts and managing aging effects
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v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
B2 Reactor Vessel Internals (PWR) - Westinghouse

Item

Link

Structure
and/or
Component

Material

Environment

Aging Effect/
Mechanism

Aging Management
Program (AMP)

Further
Evaluation

Basis for Change

Clevis insert
boits

on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.

IV.B2-18
(R-132)

IV.B2.5-c

Lower internal
assembly

Lower core
plate

Stainiess
steel

Reactor
icoolant and
neutron flux

Loss of fracture
toughness/
neutron
irradiation
embrittiement,
void swelling

No further aging
management review is
necessary if the applicant
provides a commitment in
the FSAR supplement to (1)
participate in the industry
programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
or review and approval.

No, but
licensee
[commitment
to be
confirmed

See General Comment 9
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

provides a commitment in
the FSAR supplement to (1)
participate in the industry
programs for investigating

and managing aging effects

B2 Reactor Vessel Internals (PWR) - Westinghouse
Structure
. Aging Effect/ Aging Management Further
Item Link Co?::é?\re o Material [Environment Mechanism Program (AMP) Evaluation Basis for Change
IV.B2-19 IV.B2.5-b [Lower internal {Stainless Reactor Changes in No further aging No, but See General Comment 5
tassembly steel, nickel coolant dimensions/Void imanagement review is licensee See General Comment 9
(R-131) alloy swelling necessary if the applicant [commitment
Lower core provides a commitment in [to be
plate the FSAR supplement to (1)iconfirmed
Radial keys participate in the industry
and programs for investigating
Clevis inserts and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.
IV.B2-20 [IV.B2.5-aLower internal (Stainless Reactor Cracking/ stress |Chapter X|.M2, "Water No, but See General Comment 5§
lassembly steel, nickel [coolant corrosion chemistry” for PWR primary |licensee See General Comment 3
(R-130) alloys cracking, \water-as-described-in-ERRI/commitment | See General Comment 9
Lower core irradiation- TR-106444. to be
plate assisted stress confirmed.
Radial keys corrosion No further aging
and clevis cracking management review is
inserts necessary if the applicant
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plate columns

programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor intemals to the NRC
or review and approval.

Iv REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
B2 Reactor Vessel Internals (PWR) - Westinghouse
Structure
. . Aging Effect/ Aging Management Further .
Iitem Link Co?r‘\}gla?\; " Material |Environment Mechanism Program (AMP) Evaluation Basis for Change
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.
IV.B2-22 [IV.B2.5-n [Lower grid Stainless Reactor Loss of fracture |No further aging No, but See General Comment 9
lassembly steel coolant and  [toughness/ management review is licensee
(R-141) neutron flux [neutron necessary if the applicant [commitment
Lower support irradiation provides a commitment in [to be
forging embrittlement,  [the FSAR supplement to (1)[confirmed
Lower support void swelling participate in the industry




I\ REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

provides a commitment in
the FSAR supplement to (1)
participate in the industry
programs for investigating
and managing aging effects

B2 Reactor Vessel Internals (PWR) - Westinghouse
Structure
. . Aging Effect/ Aging Management Further
Item Link Co?::gr,!; ot Material [Environment Mechanism Program (AMP) Evaluation Basis for Change
1IV.B2-23 [IV.B2.5- [Lowerinternal [Stainless Reactor Changes in No further aging No, but See General Comment 7
assembly steel-east  |coolant dimensions/Void |[management review is licensee See General Comment 9
(R-139) lausiem;e i swelling necessary if the applicant [commitment
Lower support |stainless provides a commitment in [to be
forging or steel the FSAR supplement to (1){confirmed
casting participate in the industry
Lower support programs for investigating
plate columns and managing aging effects
on reactor internals; (2)
evaluate and implement the
resuits of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.
IV.B2-24 [IV.B2.5-k [Lower internal  [Stainless Reactor Cracking/ stress [Chapter XI.M2, "Water No, but See General Comment 7
assembly steel—cast  [coolant corrosion chemistry” for PWR primary [licensee See General Comment 3
(R-138) it cracking, water-as-describedin-ERRIicommitment | See General Comment 9
Lower support [stai irradiation- FR-1057144. to be
forging or assisted stress confirmed.
casting corrosion No further aging
Lower support cracking management review is
plate columns necessary if the applicant
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programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
resulits of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor intemnals to the NRC
For review and approval.

v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
B2 Reactor Vessel Intemals (PWR) - Westinghouse
Structure :
) Aging Effect/ Aging Management Further :
item Link Co?t'\‘:;?\re " Material |Environment Mechanism Program (AMP) Evaluation Basis for Change
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor intemals to the NRC
for review and approval.
IV.B2-25 [IV.B2.5-h Lower internal  [Stainless Reactor Loss of preload/ |No further aging No, but See General Comment 9
lassembly steel, nickel (coolant stress relaxation |[management review is licensee
(R-136) alloy necessary if the applicant  jcommitment
Lower support provides a commitment in |to be
plate column the FSAR suppiement to (1)|confirmed
bolts participate in the industry
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participate in the industry
programs for investigating
and managing aging effects

B2 Reactor Vessel Internals (PWR) - Westinghouse
Item Link Star:glt::e Material [Environment Aging Effect/ Aging Management Further Basis for Change
Component ateria vire Mechanism Program (AMP) Evaluation g
IV.B2-27 IV.B2.2-e RCCA guide Stainless Reactor Changes in No further aging No, but See General Comment 9
tube assemblies |steel, nickel [coolant dimensions/Void [management review is licensee
(R-119) alloy swelling necessary if the applicant |[commitment
RCCA guide provides a commitmentin to be
tube bolts the FSAR supplement to (1)iconfirmed
RCCA guide participate in the industry
tube support programs for investigating
pins and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.
IV.B2-28 [IV.B2.2-d [RCCA guide Stainless Reactor Cracking/ stress [Chapter XI.M2, "Water No, but See General Comment 3
tube assemblies |steel, nickel [coolant corrosion chemistry” for PWR primary flicensee See General Comment 9
(R-118) alloy cracking, primary \water—as-deseribed-inERRIcommitment
RCCA guide water stress FR-105%14. to be
tube bolts corrosion confirmed.
RCCA guide cracking, No further aging
tube support irradiation- management review is
pins assisted stress  [necessary if the applicant
corrosion provides a commitment in
cracking the FSAR supplement to (1)
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\ REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
B2 Reactor Vessel Internals (PWR) - Westinghouse

item

Link

Structure
andl/or
Component

Material

Environment

Aging Effect/
Mechanism

Aging Management
Program (AMP)

Further
Evaluation

Basis for Change

on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.

IV.B2-29
(R-117)

IvV.B2.2-b

RCCA guide
tube assemblies

RCCA guide
tubes

Stainless
steel

Reactor
coolant

Changes in
dimensions/Void
swelling

No further aging
management review is
necessary if the applicant
provides a commitment in
the FSAR supplement to (1)
participate in the industry
programs for investligating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.

No, but
licensee

lcommitment

to be
confirmed

See General Comment 9
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Iv REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
Reactor Vessel Internals (PWR) - Westinghouse

Item

Link

Structure
and/or
Component

Material

Environment

Aging Effect/
Mechanism

Aging Management
Program (AMP)

Further
Evaluation

Basis for Change

IV.B2-30
(R-116)

IV.B2.2-a

RCCA guide
tube assemblies

RCCA guide
tubes

Stainless
steel

Reactor
coolant

Cracking/ stress
corrosion
cracking,
irradiation-
assisted stress
corrosion
cracking

Chapter XI.M2, "Water
chemistry” for PWR primary
water—as-deseribedin-ERR}
FR-106744.

No further aging
management review is
necessary if the applicant
provides a commitment in
the FSAR supplement to (1)
participate in the industry
programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.

No, but
licensee
commitment
to be
confirmed.

See General Comment 3
See General Comment 9

1IV.B2-31
(R-53)

IV.B2.1c
IV.B2.1-h
IV.B2.1-m
IV.B2.2-¢
IV.B2.2-f
Iv.B2.3-d
IV.B2.4-g
Iv.B2.5-d

Reactor vessel
internals
components

Stainless

Reactor
coolant

Cumulative
fatigue damage/
fatigue

Fatigue is a time-limited
aging analysis (TLAA) to be
evaluated for the period of
extended operation, See
the Standard Review Plan,
Section 4.3 “Metal Fatigue,”
or acceptable methods for
':'neeting the requirements

Yes, TLAA

See General Comment 7
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v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
Reactor Vessel Internals (PWR) - Westinghouse

item

Link

Structure
and/or
Component

Material

Environment|

Aging Effect/
Mechanism

Aging Management
Program (AMP)

Further
Evaluation

Basis for Change

IV.B2.5-
IV.B2.5-p

of 10 CFR 54.21(c)(1).

IV.B2-32
(R-108)

Iv.B2.1-d

Upper internals
fassembly

Hold-down
spring

Stainless
steel

Reactor
coolant

Loss of preload/
stress relaxation

No further aging
management review is
necessary if the applicant
provides a commitment in
the FSAR supplement to (1)
participate in the industry
programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
or review and approval.

No, but
licensee
commitment
to be
confirmed

See General Comment 9

IV.B2-34
(R-110)

IvV.B2.1-f

Upper internals
assembly

Upper support
column

Stainless
steel-cast

poee=

Reactor
icoolant

Changes in
dimensions/Void
swelling

No further aging
management review is
necessary if the applicant
provides a commitment in
the FSAR supplement to (1)
participate in the industry
programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and

No, but
licensee
commitment
to be
confirmed

See General Comment 7
See General Comment 9
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

necessary if the applicant
provides a commitment in
the FSAR supplement to (1)
participate in the industry
programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor intemnals to the NRC
for review and approval.

B2 Reactor Vessel Internals (PWR) - Westinghouse
tom | Link | amdior: | Material |Environment A@ngEffect | Aging Management | _Further Basis for Change
Component ) Mechanism Program (AMP) Evaluation s forLhang
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor interals to the NRC
for review and approval.
IV.B2-35 |IV.B2.1-e [Upper internals [Stainless Reactor Cracking/ stress |Chapter X1.M2, "Water No, but See General Comment 7
ssembly steelcast  [coolant corrosion chemistry” for PWR primary jlicensee See General Comment 3
(R-109) austenitic cracking, water-as-described-ir-ERRI/commitment | See General Comment 9
Upper support istainless irradiation- FR-105714. to be
column istoel assisted stress confirmed.
corrosion No further aging
cracking management review is
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I\ REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

B2 Reactor Vessel Internals (PWR) - Westinghouse
Structure ; i
) Aging Effect/ Aging Management Further
ltem Link CO?::C/:\'G " Material [Environment Mechanism Program (AMP) Evaluation Basis for Change
IV.B2-37 IV.B2.1-k Upper internals |Stainless Reactor Loss of preload/ |No further aging No, but See General Comment 9
assembly steel, nickel [coolant stress relaxation [management review is licensee
(R-114) alloy necessary if the applicant jcommitment
Upper support provides a commitmentin [to be
column bolts the FSAR supplement to (1)[confirmed
participate in the industry
programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
ffor review and approval.
IV.B2-38 [IV.B2.1-j [Upper internals |Stainless Reactor Changes in No further aging No, but See General Comment 9
assembly steel, nickel [coolant dimensions/Void |management review is licensee
(R-113) alloy swelling necessary if the applicant jcommitment
Upper support provides a commitment in lto be
column bolts the FSAR supplement to (1)[confirmed
Upper core participate in the industry
plate programs for investigating
alignment pins and managing aging effects
Fuel alignment on reactor internals; (2)
pins evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

B2 Reactor Vessel Internals (PWR) - Westinghouse
Structure
; Aging Effect/ Aging Management Further ;
ltem Link CQ?:::,?\; ot Material |Environment Mechanism Program (AMP) Evaluation Basis for Change
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.
IV.B2-39 |IV.B2.1-i Upperinternals [Stainless Reactor Cracking/ stress [Chapter XI.M2, "Water No, but See General Comment 3
lassembly steel, nickel [coolant corrosion chemistry” for PWR primary [licensee See General Comment 9
(R-112) alloy cracking, primary water;-as-deseribed-in-ERR} commitment
Upper support water stress FR-1057144. to be
column bolts corrosion confirmed.
Upper core cracking, No further aging
plate irradiation- management review is
alignment pins assisted stress  [necessary if the applicant
Fuel alignment corrosion provides a commitment in
pins cracking the FSAR supplement to (1)

participate in the industry
programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.
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evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC

for review and approval.

v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
B2 Reactor Vessel Internals (PWR) - Westinghouse
Structure . .
. Aging Effect/ Aging Management Further .
ltem Link Coz:‘:é:re ot Material |Environment Mechanism Program (AMP) Evaluation Basis for Change
IV.B2-40 |V.B2.1-b Upper internals [Stainless Reactor Changes in No further aging No, but See General Comment 9
assembly stesl Foolant dimensions/Void |management review is licensee
swelling necessary if the applicant [commitment

Upper support provides a commitment in jto be

plate the FSAR supplement to (1)[confirmed

Upper core participate in the industry

plate programs for investigating

Hold-down and managing aging effects

spring on reactor internals; (2)
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v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

B2 Reactor Vessel Internals (PWR) - Westinghouse
Structure T Aqi .
. . ging Effect/ Aging Management Further
Item Link Co?::clme " Material [Environment Mechanism Program (AMP) Evaluation Basis for Change
IV.B2-41 |IV.B2.1-a Upper internals |Stainless Reactor Cracking/ stress |Chapter XI.M2, "Water No, but See General Comment 3
assembly steel coolant corrosion chemistry” for PWR primary [licensee See General Comment 9
(R-106) cracking, water;-as-deserbed-in-ERRIlcommitment
Upper support irradiation- FR-106714. to be
plate assisted stress confirmed.
Upper core corrosion No further aging
plate cracking management review is
Hold-down necessary if the applicant
spring provides a commitment in
the FSAR supplement to (1)
participate in the industry
programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor intemals to the NRC
for review and approval,
New IN/A Weactor vessel |Stainless  |Reactor Loss of material/Chapter XI.M2, "Water No See General Comment 2
IV.B2(1) internals steel, nickel [coolant pitting and chemistry,” for PWR
components |alloy crevice primary water
b corrosion
V.B#
IvV.B4

45




IV.B3 Reactor Vessel Internals (PWR) - Combustion Engineering

%
B3

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

item

Link

Structure
and/or
Component

Material

Environment

Aging Effect/
Mechanism

Aging Management
Program (AMP)

Further
Evaluation

Basis for Change

IV.B3-2
(R-149)

IvV.B3.2-a

ICEA shroud
assemblies

Stainless
ksteel,—east

lstainless

lstoat

Reactor
coolant

Cracking/ stress
corrosion
cracking,
irradiation-
assisted stress
corrosion
cracking

Chapter XI.M2, "Walter
chemistry” for PWR primary

FR306714.

No further aging
management review is
necessary if the applicant
provides a commitment in
the FSAR supplement to (1)
participate in the industry
programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.

No, but
licensee

water-as-descrbed-in-ERR} commitment

to be
confirmed.

See General Comment 7
See General Comment 3
See General Comment 9

IV.B3-4
(R-151)

B3.2-c

ICEA shroud
assemblies
CEA shrouds
poits

Stainless

Reactor
icoolant

Changes in
dimensions/Void
swelling

No further aging
management review is
necessary if the applicant
provides a commitment in

participate in the industry
programs for investigating

No, but

licensee
commitment
o be

the FSAR supplement to (1)|confirmed.

See General Comment 7
See General Comment 9
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participate in the industry
programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of

extended operation, submit

B3 Reactor Vessel internals (PWR) - Combustion Engineering
It Link Strué:,t or Material [Envi t Aging Effect/ Aging Management Further Basis for Change
em n c o?r':p oTe nt ateria nvironmentl  mechanism Program (AMP) Evaluation g
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.
IV.B3-5 [IV.B3.2-bICEA shroud Stainless Reactor Cracking/ stress |[Chapter X1.M2, "Water No, but See General Comment 3
assemblies steel, nickel [coolant corrosion chemistry” for PWR primary licensee See General Comment 9
(R-150) alloy cracking, primary (water-as-describad-in-ERRI commitment
CEA shrouds water stress FR-106744. to be
bolts corrosion confirmed.
cracking, No further aging
irradiation- management review is
assisted stress  [necessary if the applicant
corrosion provides a commitment in
cracking the FSAR supplement to (1)
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Reactor Vessel Internals (PWR) - Combustion Engineering

Item

Link

Structure
and/or
Component

Material

Environment|

Aging Effect/
Mechanism

Aging Management
Program (AMP)

Further
Evaluation

Basis for Change

an inspection plan for
reactor internals to the NRC
for review and approval.

IV.B3-6
(R-154)

IV.B3.2-g

CEA shroud
jassemblies

CEA shrouds
bolts

Stainless
steel, nickel
alloy

Reactor
coolant

Loss of preload/
stress relaxation

No further aging
management review is
necessary if the applicant
provides a commitment in
the FSAR supplement to (1)
participate in the industry
programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
iess than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.

No, but
licensee
commitment
to be
confirmed.

See General Comment 9

IV.B3-7
(R-164)

IV.B2.5-n

Lower internal
assembly

Lower support
forging

Lower support
plate columns

Stainless
steel

Reactor
icoolant and
neutron flux

Loss of fracture
toughness/
neutron
irradiation
embrittlement,
void swelling

No further aging
management review is
necessary if the applicant
provides a commitment in
the FSAR supplement to (1)
participate in the industry
programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry

No, but
licensee
commitment
to be
confirmed.

programs as applicable to

See General Comment 9
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Reactor Vessel Internals (PWR) - Combustion Engineering

Item

Link

Structure
and/or
Component

Material

Environment

Aging Effect/
Mechanism

Aging Management
Program (AMP)

Further
Evaluation

Basis for Change

the reactor internals; and
(3) upon completion of
these programs, but not
fess than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.

IV.B3-8
(R-165)

IV.B3.4-h

Core shroud
assembly

Core shroud
assembly bolts
Core shroud
tie rods

Stainless
steel, nickel
alloy

Reactor
coolant

Loss of preload/
stress relaxation

No further aging
management review is
necessary if the applicant
provides a commitment in
the FSAR supplement to (1)
participate in the industry
programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.

No, but
licensee
commitment
to be
confirmed.

See General Comment 9

IV.B3-9
(R-161)

IV.B3.3-a

Core support
barrel

Core support
barrel upper
flange

Stainless
steel

Reactor
coolant and
neutron flux

Loss of fracture
toughness/
neutron
irradiation
embrittiement,
void swelling

No further aging
management review is
necessary if the applicant
provides a commitment in
the FSAR supplement to (1)
participate in the industry

No, but
licensee
commitment
to be
confirmed.

See General Comment 9
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B3 Reactor Vessel Internals (PWR) - Combustion Engineering
Structure
. o Aging Effect/ Aging Management Further .
item Link Co:?;%c:e " Material |Environment Mechanism Program (AMP) Evaluation Basis for Change
programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor intermnals to the NRC
or review and approval.
iIvV.B3-10 [IV.B3.4-b [Core shroud Stainless Reactor Changes in No further aging No, but See General Comment 7
assembly steel, east  [coolant dimensions/Void [management review is licensee See General Comment 9
(R-160) austonitic swelling necessary if the applicant jcommitment
Core shroud i provides a commitmentin |to be
tie rods (core mkel the FSAR supplement to (1)/confirmed.
support plate [alloy participate in the industry
attached by programs for investigating
welds in later and managing aging effects
plants) on reactor internals; (2)

evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
ffor review and approval.
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participate in the industry
programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the

results of the industry

B3 Reactor Vessel Internals (PWR) - Combustion Engineering
Structure
. Aging Effect/ Aging Management Further .
Item Link co:r‘\:cl,?‘; " Material (Environment Mechanism Program (AMP) Evaluation Basis for Change
IV.B3-11 V.B3.4-f |Core shroud Stainless Reactor Changes in No further aging No, but See General Comment 9
assembly steel, nickel [coolant dimensions/Void [management review is licensee
(R-163) alloy swelling necessary if the applicant  jcommitment
Core shroud provides a commitmentin |[to be
assembly bolts the FSAR supplement to (1)|confirmed.
(later plants participate in the industry
are welded) programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.
IV.B3-12 |IV.B3.4-e |Core shroud Stainless Reactor Cracking/ stress |Chapter XI.M2, "Water No, but See General Comment 3
assembly steel, nickel [coolant corrosion chemistry” for PWR primary [licensee See General Comment 9
(R-162) alloy cracking, primary (water-as-deseribed-in-ERRI/commitment
Core shroud water stress FR-105744. to be
assembly bolts corrosion confirmed.
(later plants cracking, No further aging
are welded) irradiation- management review is
assisted stress  [necessary if the applicant
corrosion provides a commitment in
cracking the FSAR supplement to (1)
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the FSAR supplement to (1)
participate in the industry
programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.

B3 Reactor Vessel Internals (PWR) - Combustion Engineering
Item Link S:'::/t::e Material [Envi t Aging Effect/ Aging Management Further Basis for Change
° Component er nvironment - nechanism Program (AMP) Evaluation a g
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.
IV.B3-13 [IV.B3.4-a [Core shroud Stainless Reactor Cracking/ stress |Chapter XI.M2, "Water No, but See General Comment 7
assembly steel-east  lcoolant corrosion chemistry” for PWR primary |licensee See General Comment 3
(R-159) iti cracking, waler-as-descAbed-in-ERRHcommitment | See General Comment 9
Core shroud irradiation- FR-105744. to be
tie rods (core assisted stress confirmed.
support plate corrosion No further aging
attached by cracking management review is
welds in later necessary if the applicant
plants) provides a commitment in
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necessary if the applicant
provides a commitment in
the FSAR supplement to (1)
participate in the industry
programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the

results of the industry

B3 Reactor Vessel Internals (PWR) - Combustion Engineering
Structure
. Aging Effect/ Aging Management Further
item Link cozr‘\:éc:; " Material |Environment Mechanism Program (AMP) Evaluation Basis for Change
1IV.B3-14 |IV.B3.3-b Core support  [Stainless Reactor Changes in No further aging No, but See General Comment 9
barrel steel coolant dimensions/Void [management review is licensee
(R-158) swelling necessary if the applicant jcommitment
Core support provides a commitmentin [to be
barrel upper the FSAR supplement to (1)|confirmed.
flange participate in the industry
programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor intemals to the NRC
for review and approval.
IV.B3-15 [IV.B3.3-a|Core support  [Stainless Reactor Cracking/ stress [Chapter X|.M2, "Water No, but See General Comment 3
barrel steel coolant corrosion chemistry” for PWR primary |licensee See General Comment 9
(R-155) cracking, water-as-deseribedin-ERRI commitment
Core support irradiation- FR-105744., to be
barrel upper assisted stress confirmed.
flange corrosion No further aging
cracking management review is
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evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor intemals to the NRC
or review and approval.

IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
B3 Reactor Vessel Internals (PWR) - Combustion Engineering
Structure :
. : Aging Effect/ Aging Management Further
Item Link Co?'c:‘:!:\re " Material |Environment Mechanism Program (AMP) Evaluation Basis for Change
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.
IV.B3-16 |IV.B3.4-c Core shroud Stainless Reactor Loss of fracture |No further aging No, but See General Comment 9
assembly steel coolant and [toughness/ management review is licensee
(R-157) neutron flux [neutron necessary if the applicant  jcommitment
Core shroud irradiation provides a commitment in  {to be
tie rods (core embrittlement,  [the FSAR supplement to (1)|confirmed.
support plate void swelling participate in the industry
attached by programs for investigating
welds in later and managing aging effects
plants) on reactor internals; (2)




IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

B3 Reactor Vessel Internals (PWR) - Combustion Engineering
Structure
Aging Effect/ Aging Management Further .
Item Link Co:r?:é?\re " Material [Environment Mechanism Program (AMP) Evaluation Basis for Change
IV.B3-19 |V.B3.5-c Lower internal [Stainless Reactor Changes in No further aging No, but See General Comment 7
fassembly steel, east  [coolant dimensions/Void |[management review is licensee See General Comment 9
(R-168) austenitic swelling necessary if the applicant jcommitment
Core support stainless provides a commitment in [to be
plate Istaek-nickel the FSAR supplement to (1)jconfirmed.
Fuel alignment|alloy participate in the industry
pins programs for investigating
Lower support and managing aging effects
structure beam on reactor internals; (2)
assemblies evaluate and implement the
Core support results of the industry
column bolts programs as applicable to
Core support the reactor internals; and
barrel snubber (3) upon completion of
assemblies these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.
IV.B3-20 |IV.B3.5-d |Lower internal  |Stainless Reactor Loss of fracture  |No further aging No, but See General Comment 9
fassembly steel, nickel [coolant and |toughness/ management review is licensee
(R-169) alloy neutron flux [neutron necessary if the applicant |commitment
Core support irradiation provides a commitment in [to be
plate embrittlement,  [the FSAR supplement to (1)[confirmed.
Fuel alignment void swelling participate in the industry
pins programs for investigating
Lower support and managing aging effects
structure beam on reactor internals; (2)
assemblies evaluate and implement the
Core support results of the industry
column bolts programs as applicable to
Core support the reactor internals; and
barrel snubber (3) upon completion of
assemblies these programs, but not
less than 24 months before
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on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of

extended operation, submit
an inspection plan for
reactor intemals to the NRC
‘or review and approvai.

B3 Reactor Vessel Internals (PWR) - Combustion Engineering
Structure
. : Aging Effect/ Aging Management Further
Item Link Cc::?:cl:?l; o Material |Environment Mechanism Program (AMP) Evaluation Basis for Change
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.
IV.B3-21 [IV.B3.5-a|Lower internal  [Stainless Reactor Cracking/ stress [Chapter XI.M2, "Water No, but See General Comment 7
assembly steel coolant corrosion chemistry" for PWR primary [licensee See General Comment 9
(R-166) cracking, water-as-described-n-ERRI jcommitment
Core support irradiation- FR-1057144. to be
plate assisted stress confirmed.
Lower support corrosion No further aging
structure beam cracking management review is
assemblies necessary if the applicant
Core support provides a commitment in
column Core the FSAR supplement to (1)
support barrel participate in the industry
snubber programs for investigating
assemblies and managing aging effects
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Reactor Vessel Internals (PWR) - Combustion Engineering

Item

Link

Structure
and/or
Component

Material

Environment

Aging Effect/
Mechanism

Aging Management
Program (AMP)

Further
Evaluation

Basis for Change

IvV.B3-23
(R-167)

IV.B3.5-b

Stainless
steel, nickel
alloy

Lower internal
IAssembly

Fuel alignment
pins

Core support
column bolts

Reactor
coolant

Cracking/ stress
corrosion
cracking, primary
water stress
corrosion
cracking,
irradiation-
assisted stress
corrosion
cracking

Chapter X1.M2, "Water
chemistry” for PWR primary
water-as-describedHn-ERRI
TR-105744.

No further aging
management review is
necessary if the applicant
provides a commitment in
the FSAR supplement to (1)
participate in the industry
programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon compietion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor intemats to the NRC
for review and approval.

No, but
licensee
[commitment
to be
confirmed.

See General Comment 7
See General Comment 9

IV.B3-24
(R-54)

IV.B3.2-f
IV.B3.4-d
IV.B3.5-g

Stainless
steel-cast

E%el

alloy

Reactor vessel
nternals
components

Reactor
coolant

Cumulative
fatigue damage/
fatigue

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

Yes, TLAA

See General Comment 7
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B3 Reactor Vessel Internals (PWR) - Combustion Engineering
Structure
. , . Aging Effect/ Aging Management Further
ltem Link co?:‘\'il)?‘g " Material |Environment Mechanism Program (AMP) Evaluation Basis for Change
1V.B3-26 IV.B3.1-b |Upper Intemals |Stainless Reactor Changes in No further aging No, but See General Comment 9
IAssembly steel coolant dimensions/Void |management review is licensee
(R-147) swelling necessary if the applicant jcommitment
Upper guide provides a commitment in [to be
structure the FSAR supplement to (1)confirmed.
support plate participate in the industry
Fuel alignment programs for investigating
plate and managing aging effects
Fuel alignment on reactor internals; (2)
plate guide evaluate and implement the
lugs and guide results of the industry
lug inserts programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
[;eactor internals to the NRC
or review and approval.
IV.B3-27 [IV.B3.1-a Upper Internals [Stainless Reactor Cracking/ stress [Chapter XI.M2, "Water No, but See General Comment 3
IAssembly steel coolant corrosion chemistry” for PWR primary [licensee See General Comment 9
(R-146) cracking, water-as-desetibedHn-ERRIjcommitment
Upper guide irradiation- HR-106714. to be
structure assisted stress confirmed.
support plate corrosion No further aging
Fuel alignment cracking management review is
plate necessary if the applicant
Fuel alignment provides a commitment in
plate guide the FSAR supplement to (1)
lugs and guide participate in the industry
lug inserts programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
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B3 Reactor Vessel Internals (PWR) - Combustion Engineering
Structure
Aging Effect/ Aging Management Further .
Item Link Co::‘:cl:r):; " Material [Environment Mechanism Program (AMP) Evaluation Basis for Change
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor intemals to the NRC
for review and approval,
ew IN/A Reactor vessel |Stalnless  |Reactor Loss of material/Chapter XI.M2, "Water No See General Comment 2
V.B3(1) internals steel, nickel |coolant pitting and chemistry,” for PWR
components |alloy crevice iprimary water
corrosion
Iv.B2
/V.B4
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v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
B4 Reactor Vessel Internals (PWR) - Babcock and Wilcox
Structure
. : Aging Effect/ Aging Management Further
Item Link Co?r?'?cl)zg " Material |Environment| Mechanism Program (AMP) Evaluation Basis for Change
IV.B4-1 (IV.B4,3-aControl rod Stainless Reactor Cracking/ stress |Chapter XI.M2, "Water No, but See General Comment 7
quide tube steeleast  [coolant corrosion chemistry” for PWR primary [licensee See General Comment 3
(R-180) (CRGT) austonitic cracking, waler-as-deseribed-n-ERRHcommitment | See General Comment 9
Pssembly stainless irradiation- FR-105714. to be
assisted stress confirmed.
CRGT pipe and corrosion No further aging
flange CRGT cracking management review is
spacer casting necessary if the applicant
CRGT rod provides a commitment in
guide tubes the FSAR suppiement to (1)
CRGT rod participate in the industry
guide sectors programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.
IV.B4-3 [IV.B4,3-b [Control rod Stainless Reactor Cracking/ stress |Chapter XI.M2, "Water No, but See General Comment 3
guide tube steel icoolant corrosion chemistry” for PWR primary |licensee See General Comment 9
(R-181) KCRGT) cracking, lwater-as-deseribed-r-ERRIcommitment
[assembly irradiation- HFR-105714. to be
assisted stress confirmed.
CRGT spacer corrosion No further aging
screws cracking management review is
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B4 Reactor Vessel Internals (PWR) - Babcock and Wilcox
Structure :
. Aging Effect/ Aging Management Further .
Item Link c;::éc;re ot Material |Environment Mechanism Program (AMP) Evaluation Basis for Change
Flange-to- necessary if the applicant
upper grid provides a commitment in
SCrews the FSAR supplement to (1)
participate in the industry
programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.
IV.B4-4 |IV.B4.3-c [Control rod Stainless Reactor Changes in No further aging No, but See General Comment 7
guide tube steel-cast  [coolant dimensions/Void [management review is licensee See General Comment 9
(R-182) (CRGT) it swelling necessary if the applicant jcommitment
lassembly provides a commitmentin [to be
the FSAR supplement to (1)|confirmed.
CRGT pipe participate in the industry
and flange programs for investigating
CRGT spacer and managing aging effects
casting on reactor internals; (2)
CRGT spacer evaluate and implement the
SCrews results of the industry
Flange-to- programs as applicable to
upper grid the reactor internals; and
screws CRGT (3) upon completion of
rod guide these programs, but not
tubes CRGT less than 24 months before
rod guide entering the period of
sectors extended operation, submit
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Reactor Vessel Internals (PWR) - Babcock and Wilcox

Item

Link

Structure
andl/or
Component

Material

Environmant

Aging Effect/
Mechanism

Aging Management
Program (AMP)

Further
Evaluation

Basis for Change

an inspection plan for
reactor internais to the NRC
for review and approval.

IV.B4-5
(R-184)

IV.B4.3-e

bontrol rod
guide tube
{CRGT)
assembly

Flange-to-

upper grid
screws

Stainless
steel

Reactor
coolant

Loss of preload/
stress relaxation

No further aging

management review is
necessary if the applicant
provides a commitment in
the FSAR supplement to (1)
participate in the industry
programs for investigating

and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.

No, but
licensee
commitment
to be
confirmed.

See General Comment 9

IV.B4-6
(R-125)

IV.B4.5-g

Core barrel
assembly

Baffle/former
bolts and
SCrews

Stainless
steel

Reactor
Coolant and

high-fluence

plem2-E

BO-+MeV)

Cracking/ stress
corrosion
cracking,
irradiation-
assisted stress
corrosion
cracking

Chapter XI.M2, "Water
Chemistry” for PWR
lprimary water.

No further aging
management review is
necessary if the applicant
provides a commitment in
the FSAR supplement to (1)
participate in the industry

&and managing aging effects

programs for investigating

No, but
licensee
commitment
to be
confirmed

Ses related comment for
Item IV.B2-10 above

(Environment clarification and
AMP consistency).

See General Comment 9
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programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
tess than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor intemals to the NRC
for review and approval.

B4 Reactor Vessel Internals (PWR) - Babcock and Wilcox
Structure .
. Aging Effect/ Aging Management Further .
Item Link Co?::c/:r,lre o Material [Environment Mechanism Program (AMP) Evaluation Basis for Change
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.
IV.B4-7 {V.B4.5-h Core barrel Stainless Reactor Changes in No further aging No, but See General Comment 9
assembly steel coolant dimensions/Void |management review is licensee
(R-199) swelling necessary if the applicant [commitment
Baffle/former provides a commitmentin ito be
bolts and the FSAR supplement to (1)|confirmed.
screws participate in the industry
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Reactor Vessel Internals (PWR) - Babcock and Wilcox

item

Link

Structure
and/or
Component

Material

Environment

Aging Effect/
Mechanism

Aging Management
Program (AMP)

Further
Evaluation

Basis for Change

IV.B4-8
(R-201)

IV.B4.5-]

Core barrel
assembly

Baffle/former
bolts and
screws

Stainless
steel

Reactor
coolant

Loss of preload/
stress relaxation

No further aging
management review is
necessary if the applicant
provides a commitment in
the FSAR supplement to (1)
participate in the industry
programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
l;eactor interals to the NRC
or review and approval.

No, but
licensee
commitment
to be
confirmed.

See General Comment 9

IV.B4-9
(R-200)

IV.B2.5-c

Lower internal
assembly

Lower core
plate

Stainless
steel

Loss of fracture

Beactor
icoolant and
neutron flux

toughness/
neutron
irradiation
embrittlement,
void swelling

No further aging
management review is
necessary if the applicant
provides a commitment in
the FSAR supplement to (1)
participate in the industry

programs for investigaling
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before

No, but
licensee

|[commitment

to be
confirmed.

See General Comment 9




IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

B4 Reactor Vessel Internals (PWR) - Babcock and Wilcox
Structure N
Aging Effect/ Aging Management Further :
item Link c and/or Material |[Environment Mechanism Program (AMP) Evaluation Basis for Change
omponent
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.
1IV.B4-10 (IV.B4.5-c [Core barrel Stainless Reactor Changes in No further aging No, but See General Comment 9
lassembly steel, nickel [coolant dimensions/Void imanagement review is licensee
(R-195) alloy swelling necessary if the applicant jcommitment
Core barrel provides a commitmentin to be
cylinder (top the FSAR supplement to (1)[confirmed.
and bottom participate in the industry
flange) programs for investigating
Lower and managing aging effects
internals on reactor internals; (2)
assembly-to- evaluate and implement the
core barrel results of the industry
bolts programs as applicable to
Core barrel-to~ the reactor internals; and
thermal shield (3) upon completion of
bolts these programs, but not
Baffle plates less than 24 months before
and formers entering the period of
extended operation, submit
an inspection plan for
reactor intemals to the NRC
for review and approval.
IV.B4-11 [IV.B2.5-g Lower internal  [Stainless Reactor Loss of fracture  No further aging No, but See General Comment 9
assembly steel, nickel |coolant and jtoughness/ management review is licensee
(R-196) alloy neutron flux ineutron necessary if the applicant |commitment
Fuel alignment irradiation provides a commitment in {to be
pins embrittlement,  ithe FSAR supplement to (1)|confirmed.
Lower support void swelling participate in the industry
plate column programs for investigating
bolts and managing aging effects
Clevis insert on reactor internals; (2)
bolts evaluate and implement the
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programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before

entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.

B4 Reactor Vessel Internals (PWR) - Babcock and Wilcox
Item Link S:':glt::e Material |Environment Aging Effect Aging Management Furthar Basis for Change
Component a n e Mechanism Program (AMP) Evaluation g
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.
IV.B4-12 |IV.B4.5-b [Core barrel Stainless Reactor Cracking/ stress |Chapter XI.M2, "Water No, but See General Comment 3
assembly steel, nickel [coolant corrosion chemistry” for PWR primary [licensee See General Comment 9
(R-194) alloy cracking, primary [water-as-deseribed-n-ERRI[commitment
Lower water stress FR-1057414, to be
internals corrosion confirmed.
assembly-to- cracking, No further aging
core barrel irradiation- management review is
bolts assisted stress  |necessary if the applicant
Core barrel-to- corrosion provides a commitment in
thermal shield cracking the FSAR supplement to (1)
bolts participate in the industry
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the FSAR supplement to (1)
participate in the industry
programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the

results of the industry

B4 Reactor Vessel Internals (PWR) - Babcock and Wilcox
Structure
Aging Effect/ Aging Management Further R
item Link Co?r?:cl):; " Material |Environment Mechanism Program (AMP) Evaluation Basis for Change
1IV.B4-13 |IV.B4.5-e Core barrel Stainless Reactor Loss of preload/ |No further aging No, but See General Comment 9
assembly steel, nickel |coolant stress relaxation [management review is licensee
(R-197) alloy necessary if the applicant |commitment
Lower provides a commitmentin [to be
internals the FSAR supplement to (1)|confirmed.
assembly-to- participate in the industry
core barrel programs for investigating
bolts and managing aging effects
Core barrel-to- on reactor internals; (2)
thermal shield evaluate and implement the
bolts results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.
1IV.B4-14 [IV.B4.5-a (Core barrel Stainless Reactor Cracking/ stress [Chapter XI1.M2, "Water No, but See General Comment 3
assembly steel coolant corrosion chemistry” for PWR primary [licensee See General Comment 9
(R-193) cracking, water-as-described-n-ERR}commitment
Core barrel irradiation- FR-106714. to be
cylinder (top assisted stress confirmed.
and bottom corrosion No further aging
flange) cracking management review is
Baffle plates necessary if the applicant
and formers provides a commitment in
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B4 Reactor Vessel Internals (PWR) - Babcock and Wilcox
Item Link s::::i:lt::e Material |Environment Aging Effect Aging Management Further Basis for Change
Component ateria nv Mechanism Program (AMP) Evaluation 9
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.
IV.B4-16 (IV.B4.4-d Core support  [Stainless Reactor Loss of fracture [No further aging No, but Consistent with the related
hield assembly [steel, nickel |coolant and |[toughness/ management review is licensee comment for Chapter IX, PH
(R-188) alloy-RH neutron flux [neutron necessary if the applicant [commitment stainless steel is a subset of SS
Core support |Staintess irradiation provides a commitmentin [to be with respect to aging.
shield cylinder [Steelorging embrittlement,  [the FSAR supplement to (1)|confirmed.
(top and void swelling participate in the industry See General Comment 9
bottom flange) programs for investigating
Core support and managing aging effects
shield-to-core on reactor internals; (2)
barrel boits evaluate and implement the
Outlet and results of the industry
vent valve programs as applicable to
(VV) nozzles phe reactor internals; and
VV assembly (3) upon completion of
locking device these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.
IV.B4-17 [IV.B4.4-c [Core support  [Stainless Reactor Changes in No further aging No, but See related comment for IV.B4-
ishield assembly |steel, nickel [coolant dimensions/Void |management review is licensee 16 above (PH SS forging a
(R-187) alloy-R swelling necessary if the applicant commitment [subset of SS).
Core support [Stainless provides a commitmentin jto be
shield cylinder [Steel-forging the FSAR supplement to (1)|confirmed. See General Comment 9
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B4 Reactor Vessel Internals (PWR) - Babcock and Wiicox
Structure :
. Aging Effect/ Aging Management Further ;
Item Link Co?r?:clge " Material |Environment Mechanism Program (AMP) Evaluation Basis for Change
(top and participate in the industry
bottom flange) programs for investigating
Core support and managing aging effects
shield-to-core on reactor internals; (2)
barrel bolts evaluate and implement the
VV retaining results of the industry
ring programs as applicable to
VV assembly the reactor internals; and
locking device (3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.
IV.B4-18 |IV.B4.4-a[Core support  |Stainless Reactor Cracking/ stress |Chapter XI.M2, "Water No, but See related comment for [V.B4-
ishield assembly Isteel,—PH coolant corrosion chemistry” for PWR primary [licensee 16 above (PH SS forging a
(R-185) j cracking, water-as-described-in-ERRIjcommitment |subset of SS).
Core support (steel-forging: irradiation- FR-1065714. to be
shield cylinder GASS assisted stress confirmed. See General Comment 7
(top and corrosion No further aging See General Comment 3
bottom flange) cracking management review is See General Comment 9
Outlet and necessary if the applicant
vent valve provides a commitment in
(VV) nozzles the FSAR supplement to (1)
VV body and participate in the industry

retaining ring

programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not

less than 24 months before
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Reactor Vessel Internals (PWR) - Babcock and Wilcox

Item

Link

Structure
and/or
Component

Material

Environment|

Aging Effect/
Mechanism

Aging Management
Program (AMP)

Further
Evaluation

Basis for Change

entering the period of
extended operation, submit

an inspection plan for
reactor intemnals to the NRC
for review and approval.

IV.B4-19
(R-192)

IV.B4.4-h

Core support
shield assembly

Core support
shield-to-core
barrel bolts

Stainless
steel, nickel
alloy

Reactor
icoolant

Loss of preload/
stress relaxation

No further aging
management review is
necessary if the applicant
provides a commitment in
the FSAR supplement to (1)
participate in the industry
programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.

No, but
licensee

|commitment

to be
confirmed.

See General Comment 9

IV.B4-20
(R-186)

IV.B4.4-b

Core support
ishield assembly

Core support
shield-to-core
barrel bolts
VV assembly
locking device

Stainless
steel, nickel
alloy

Reactor
coolant

Cracking/ stress
corrosion
cracking, primary
water stress
corrosion
cracking,
irradiation-
assisted stress
corrosion

cracking

Chapter XI.M2, "Water
chemistry” for PWR primary
water-as-descrbed-n-ERRI
FR-105744,

No further aging
management review is
necessary if the applicant
provides a commitment in

No, but
licensee
commitment
to be
confirmed.

the FSAR supplement to (1)

See General Comment 3
See General Comment 9
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participate in the industry
programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not

less than 24 months before

B4 Reactor Vessel Internals (PWR) - Babcock and Wilcox
Item Link S:':;It::e Material [Environment Aging Effect Aging Management Further Basis for Change
Component ateria n Mechanism Program (AMP) Evaluation g
participate in the industry
programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.
IV.B4-22 |IV.B4.7-a [Flow distributor [Stainless Reactor Cracking/ stress |Chapter XI.M2, "Water No, but See General Comment 3
assembly stesl coolant corrosion chemistry” for PWR primary |licensee See General Comment 9
(R-209) cracking, water-as-descrbed-in-ERRI commitment
Flow irradiation- HFR-106714. to be
distributor assisted stress confirmed.
head and corrosion No further aging
flange cracking management review is
Incore guide necessary if the applicant
support plate provides a commitment in
Clamping ring the FSAR suppiement to (1)
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B4 Reactor Vessel Internals (PWR) - Babcock and Wilcox
Structure . :
Aging Effect/ Aging Management Further
Item Link Co?r?:cl)?nre ot Material |Environment| Mechanism Program (AMP) Evaluation Basis for Change
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.
IV.B4-23 |IV.B4.7-¢ [Flow distributor {Stainless Reactor Changes in No further aging No, but See General Comment 9
assembly steel, nickel [coolant dimensions/Void |management review is licensee
(R-211) alloy swelling necessary if the applicant jcommitment
Flow provides a commitment in to be
distributor the FSAR supplement to (1)|confirmed.
head and participate in the industry
flange programs for investigating
Shell forging- and managing aging effects
to-flow on reactor internals; (2)
distributor evaluate and implement the
bolts resuits of the industry
Incore guide programs as applicable to
support plate the reactor internals; and
Clamping ring (3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
|for review and approval.
IV.B4-24 |V.B4.7-d [Flow distributor [Stainless Reactor Loss of fracture  |No further aging No, but See General Comment 9
{assembly steel, nickel [coolant and |toughness/ management review is licensee
(R-212) alloy neutron flux [neutron necessary if the applicant jcommitment
Flow irradiation provides a commitmentin jto be
distributor embrittiement, he FSAR supplement to (1)(confirmed.
head and void swelling participate in the industry
flange programs for investigating
Shell forging- and managing aging effects
to-flow on reactor internals; (2)
distributor evaluate and implement the
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participate in the industry
programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC

for review and approval.

B4 Reactor Vessel Internals (PWR) - Babcock and Wilcox
Structure
. Aging Effect/ Aging Management Further
Item Link Co?r?:tl)::a " Material [Environment Mechanism Program (AMP) Evaluation Basis for Change
bolts results of the industry
Incore guide programs as applicable to
support plate the reactor internals; and
Clamping ring (3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor intemals to the NRC
for review and approval.
IV.B4-25 |IV.B4.7-b |Flow distributor |Stainless Reactor Cracking/ stress |[Chapter XI.M2, "Water No, but See General Comment 3
lassembly steel, nickel icoolant corrosion chemistry” for PWR primary |licensee See General Comment 9
(R-210) alloy cracking, primary (water-as-deseribed-in-ERR}commitment
Shell forging- water stress TR-106744. to be
to-flow corrosion confirmed.
distributor cracking, No further aging
bolts irradiation- management review is
assisted stress  |necessary if the applicant
corrosion provides a commitment in
cracking the FSAR supplement to (1)
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B4 Reactor Vessel Internals (PWR) - Babcock and Wilcox
Structure . .
Aging Effect/ Aging Management Further
Item Link Co?r:‘:::; " Material |Environment Mechanism Program (AMP) Evaluation Basis for Change
IV.B4-26 (IV.B4.7-e |[Flow distributor [Stainless Reactor Loss of preload/ |No further aging No, but See General Comment 9
jassembly steel, nickel [coolant stress relaxation jmanagement review is licensee
(R-213) alloy necessary if the applicant [commitment
Shell forging- provides a commitment in {to be
to-flow the FSAR supplement to (1)|confirmed.
distributor participate in the industry
bolts programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.
IV.B4-29 (IV.B4.6-a {Lower grid Stainless Reactor Cracking/ stress |Chapter XI.M2, "Water No, but See General Comment 7
Hassembly steel-cast  [coolant corrosion chemistry” for PWR primary [licensee See General Comment 3
(R-202) austoritic cracking, walter-as-deseribed-n-ERRY [commitment | See General Comment 9
Lower grid rib lzt:;leee irradiation- FR-1067444. to be
section assisted stress confirmed.
Fuel assembly corrosion No further aging
support pads cracking management review is
Lower grid necessary if the applicant
flow dist. plate provides a commitment in
Orifice plugs the FSAR supplement to (1)
Lower grid and participate in the industry
shell forgings programs for investigating
Guide blocks and managing aging effects
Shock pads on reactor internals; (2)
Support post evaluate and implement the
pipes results of the industry
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to-shell forging
screws

Lower grid
flow dist. plate
Orifice plugs

shell forgings
Lower
internals
assembly-to-
thermal shield
bolts

Guide blocks
and bolts
Shock pads
and bolts
Support post
pipes

Incore guide

Lower grid and

on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.

\ REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
B4 Reactor Vessel Internals (PWR) - Babcock and Wilcox
Structure "
. Aging Effect/ Aging Management Further .
Item Link coz:::é:re ot Material [Environment Mechanism Program (AMP) Evaluation Basis for Change
Incore guide programs as applicable to
tube spider the reactor internals; and
castings (3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.
1V.B4-30 |IV.B4.6-c [Lower grid Stainless Reactor Changes in No further aging No, but See General Comment 7
fassembly steeleast  (coolant dimensions/Void |management review is licensee See General Comment 9
(R-204) i swelling necessary if the applicant jcommitment
Lower grid rib i provides a commitment in [to be
section steel, nickel the FSAR supplement to (1)confirmed.
Fuel assembly jalloy participate in the industry
support pads programs for investigating
Lower grid rib- and managing aging effects
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B4 Reactor Vessel Internals (PWR) - Babcock and Wilcox
item Link S;r:;:lt::e Material |Environment Aging Effect/ Aging Management Further Basis for Change
Component nvironme Mechanism Program (AMP) Evaluation g
tube spider
castings
IV.B4-31 [V.B4.2-e Upper grid Stainless Reactor Loss of fracture |No further aging No, but See General Comment 9
ssembly steel icoolant and  |toughness/ management review is licensee
(R-205) r neutron flux neutron necessary if the applicant jcommitment
Upper grid rib irradiation provides a commitmentin [to be
section embrittlement,  ithe FSAR supplement to (1)jconfirmed.
Upper grid ring void swelling participate in the industry
forging programs for investigating
Fuel assembly and managing aging effects
support pads on reactor internals; (2)
Plenum rib evaluate and implement the
pads results of the industry
Rib-to-ring programs as applicable to
screws the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.
1V.B4-32 |IV.B4.6-b |Lower grid Stainless Reactor Cracking/ stress |Chapter XI.M2, "Water No, but See General Comment 3
assembly steel, nickel [coolant corrosion chemistry” for PWR primary [licensee See General Comment 9
(R-203) alloy cracking, primary |water-as-deseribed-in-ERRI |commitment
Lower grid rib- waler stress FR-1067H4. to be
to-shell forging corrosion confirmed.
screws cracking, No further aging
Lower irradiation- management review is
internals assisted sfress  necessary if the applicant
assembly-to- corrosion provides a commitment in
thermal shield cracking the FSAR supplement to (1)
bolts participate in the industry
Guide blocks programs for investigating
and bolis and managing aging effects
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B4 Reactor Vessel Intemals (PWR) - Babcock and Wilcox
item Link S;r:glt::e Material [Environment Aging Effect/ Aging Management Further Basis for Change
Component Mechanism Program (AMP) Evaluation 9
Shock pads on reactor internals; (2)
and bolts evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.
IV.B4-33 |IV.B4.6-g |Lower grid Stainless Reactor Loss of preload/ |No further aging No, but See General Comment 9
lassembly steel, nickel |coolant stress relaxation |management review is licensee
(R-207) alloy necessary if the applicant  jcommitment
Lower grid rib- provides a commitment in |to be
to-shell forging the FSAR supplement to (1)|confirmed.

screws

Lower
internals
assembly-to-
thermal shield
bolts

participate in the industry
programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor intemals to the NRC
for review and approval.
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B4 Reactor Vessel Internals (PWR) - Babcock and Wilcox
Structure .
. Aging Effect/ Aging Management Further
Item Link Co:?;%?\; ot Material |Environment Mechanism Program (AMP) Evaluation Basis for Change
IV.B4-34 |IV.B4.1-a Plenum cover [Stainless Reactor Cracking/ stress [Chapter XI.M2, "Water No, but See General Comment 3
and plenum steel coolant corrosion chemistry” for PWR primary [licensee See General Comment 9
(R-172) cylinder cracking, water—as-deserbedr-ERR} commitment
irradiation- FR-106414. to be
Plenum cover assisted stress confirmed.
assembly corrosion No further aging
Plenum cracking management review is
cylinder necessary if the applicant
Reinforcing provides a commitment in
plates the FSAR supplement to (1)
participate in the industry
programs for investigating
and managing aging effects
on reactor internals; (2)
evaiuate and implement the
results of the industry
programs as applicable to
the reactor intemnals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.
IV.B4-35 |IV.B4.1-c [Plenum cover [Stainless Reactor Changes in No further aging No, but See General Comment 9
and plenum steel coolant dimensions/Void [management review is licensee
KR-174) cylinder swelling necessary if the applicant  [commitment
provides a commitmentin to be
Plenum cover the FSAR supplement to (1){confirmed.
assembly participate in the industry
Plenum programs for investigating
cylinder and managing aging effects
Reinforcing on reactor internals; (2)
plates evaluate and implement the
Top flange-to- results of the industry
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the FSAR supplement to (1)
participate in the industry
programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.

Iv REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
B4 Reactor Vessel Internals (PWR) - Babcock and Wilcox
Item Link Star::lt::e Material [Environment Aging Effect/ Aging Management Further Basis for Change
Component r M Mechanism Program (AMP) Evaluation g
cover bolts programs as applicable to
Bottom flange- the reactor internals; and
to-upper grid (3) upon completion of
screws these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.
IV.B4-36 [IV.B4.1-b Plenum cover [Stainless Reactor Cracking/ stress |Chapter XI.M2, "Water No, but See General Comment 3
and plenum steel coolant corrosion chemistry” for PWR primary licensee See General Comment 9
(R-173) cylinder cracking, water-as-deseribed-in-ERRIjcommitment
irradiation- FR-106714, to be
Top flange-to- assisted stress confirmed.
cover bolts corrosion No further aging
Bottom flange- cracking management review is
to—upper grid necessary if the applicant
crews provides a commitment in
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participate in the industry
programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry

I\ REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
B4 Reactor Vessel Internals (PWR) - Babcock and Wilcox
It Link S::glt: it Material |Environment Aging Effect/ Aging Management Further Basis for Change
em Comp on:ant a Mechanism Program (AMP) Evaluation 9
IV.B4-37 |IV.B4.1-d LReactor vessel [Stainless Reactor Cumulative Fatigue is a time-limited Yes, TLAA  |See comment Item IV.B4-38.
IV.B4.2-d jinternals steel-east  [coolant fatigue damage/ jaging analysis (TLAA) to be
(R-54)  [IV.B4.3-f components austenilic fatigue evaluated for the period of See General Comment 7
IV.B4.4-e i extended operation. See
IV.B4.5-f , hickel the Standard Review Plan,
IV.B4.6-f alloy Section 4.3 “Metal Fatigue,”
for acceptable methods for
meeting the requirements
of 10 CFR 54.21(c)(1).
Cumulative Faligue-is-a-time-limited  [YesrH-AA  |Suggest deleting this Item and
fatigue-damage! [aging-analysis{(FEAAHo-be revising ltem IV.B4-37 to include
fatigue porformed-for-the-period-of a link to IV.B4.4-e.
lextended-operation-and;
for-Class-1-components; The difference between ltems
lerviroprmental-offectson IV.B4-37 and IV.B4-38 include:
fatigue-are-to-be s “PH Stainless Stesl forging”
addressod—See-the is listed as an additional
Standard-Review-Rian; material in 1V.B4-38,
Section4-3-Metal-Fatigue,~ whereas both list SS, CASS,
for-acceptable-methodsfor and nickel alloy.
Freeting-the-requirements e IV.B4-38 is the only RV
oHH0-CFR-842He)H- Internals (IV.B1, B2, B3, B4)
item which includes
environmental effects in the
AMP discussion.
1IV.B4-39 |IV.B4.8-b [Thermal shield [Stainless Reactor Changes in No further aging No, but See General Comment 9
steel coolant dimensions/Void |management review is licensee
(R-215) swelling necessary if the applicant |commitment
provides a commitment in  {to be
the FSAR supplement to (1)jconfirmed.
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

necessary if the applicant
provides a commitment in
the FSAR supplement to (1)
participate in the industry
programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.

B4 Reactor Vessel Internals (PWR) - Babcock and Wilcox
ltem Link Star:g’t or Material [Environment Aging Effect/ Aging Management Further Basis for Change
Comp 0?12 nt ateria Mechanism Program (AMP) Evaluation g
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.
IV.B4-40 [IV.B4.8-a [Thermal shield [Stainless Reactor Cracking/ stress [Chapter XI.M2, "Water No, but See General Comment 3
steel coolant corrosion chemistry” for PWR primary [licenses See General Comment 9
(R-214) cracking, water-as-deseribed-in-ERRI|lcommitment
irradiation- FR-106714, to be
assisted stress confirmed.
corrosion No further aging
cracking management review is
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necessary if the applicant
provides a commitment in
the FSAR supplement to (1)
participate in the industry
programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry

B4 Reactor Vessel Internals (PWRY) - Babcock and Wilcox
Structure
. Aging Effect/ Aging Management Further
item Link Co::‘:cl»?\re ot Material |Environment Mechanism Program (AMP) Evaluation Basls for Change
IV.B4-41 [IV.B4.8-c [Thermal shield [Stainless Reactor Loss of fracture [No further aging No, but See General Comment 9
steel coolant and [toughness/ management review is licensee
(R-216) neutron flux [neutron necessary if the applicant jcommitment
irradiation provides a commitment in jto be
embrittlement,  [the FSAR supplement to (1)|confirmed.
void swelling participate in the industry
programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.
IV.B4-43 |IV.B4.2-b {Upper grid Stainless Reactor Cracking/ stress |Chapter XI.M2, "Water No, but See General Comment 3
assembly steel coolant corrosion chemistry” for PWR primary llicensee See General Comment 9
(R-176) cracking, water-as-deserbed-ir-ERRI |commitment
Rib- to-ring irradiation- FR-106714, to be
screws assisted stress confirmed.
corrosion No further aging
cracking management review is

82




v
B4

REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
Reactor Vessel Internals (PWR) - Babcock and Wilcox

item

Link

Structure
and/or
Component

Material

Environment

Aging Effect/

Mechanism

Aging Management
Program (AMP)

Further
Evaluation

Basis for Change

programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor intemnals to the NRC
for review and approval.

IV.B4-44
(R-175)

IV.B4.2-a

Upper grid
fassembly

Upper grid rib
section

Upper grid ring
forging

Fuel assembly
support pads
Plenum rib
pads

Stainless

Isteel

Reactor
coolant

Cracking/ stress

corrosion
cracking,
irradiation-
assisted stress
corrosion
cracking

Chapter X1.M2, "Water
chemistry” for PWR primary
water-as-deseribed-inE=RR|
FR-106744,

No further aging
management review is
necessary if the applicant
provides a commitment in
the FSAR supplement to (1)
participate in the industry
programs for investigating
and managing aging effects
on reactor internals; (2)
evaluate and implement the
results of the industry
programs as applicable to
the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.

No, but

licensee
[commitment
to be
confirmed.

See General Comment 3
See General Comment 9
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B4 Reactor Vessel Internals (PWR) - Babcock and Wilcox
Structure ,
. . Aging Effect/ Aging Management Further .
Item Link CO?I:‘[%‘:B " Material |Environment Mechanism Program (AMP) Evaluation Basis for Change
IV.B4-45 |IV.B4.2-c [Upper grid Stainless Reactor Changes in No further aging No, but See General Comment 9
[assembly steel coolant dimensions/Void [management review is licensee
(R-177) swelling necessary if the applicant [commitment
Upper grid rib provides a commitmentin {to be
section the FSAR supplement to (1)|confirmed.
Upper grid ring participate in the industry
forging programs for investigating
Fuel assembly and managing aging effects
support pads on reactor internals; (2)
Plenum rib evaluate and implement the
pads results of the industry
Rib-to-ring programs as applicable to
screws the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
entering the period of
extended operation, submit
an inspection plan for
reactor intemnals to the NRC
for review and approval.
IV.B4-46 [IV.B4.2-e [Upper grid Stainless Reactor Loss of fracture |No further aging No, but See General Comment 9
assembly steel coolant and  [toughness/ management review is licensee
(R-178) neutron flux |neutron necessary if the applicant |[commitment
Upper grid rib irradiation provides a commitmentin [to be
section embrittlement,  ithe FSAR supplement to (1)|confirmed.
Upper grid ring void swelling participate in the industry
forging programs for investigating
Fuel assembly and managing aging effects
support pads on reactor internals; (2)
Plenum rib evaluate and implement the
pads results of the industry
Rib-to-ring programs as applicable to
screws the reactor internals; and
(3) upon completion of
these programs, but not
less than 24 months before
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B4 Reactor Vessel Internals (PWR) - Babcock and Wilcox

Structure
Aging Effect/ Aging Management Further .
ltem Link Coar‘r'::::\re ” Material |Environment Mechanism Program (AMP) Evaluation Basis for Change
entering the period of
extended operation, submit
an inspection plan for
reactor internals to the NRC
for review and approval.
New IN/A Reactor vessel |Stainless  |Reactor Loss of material|\Chapter XL.M2, "Water  [No See General Comment 2
IV.B4(1) internals steel, nickel icoolant ipitting and chemistry,” for PWR
components \alloy crevice \primary water
corrosion
v.B2
IV.B3
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IV.C1 Reactor Coolant Pressure Boundary (Bolling Water Reactor)

I\ REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
C1 Reactor Coolant Pressure Boundary (Boiling Water Reactor)
Structure
. Aging Effect/ Aging Management Further
Item Link Co?rll‘}%‘r)\re ot Material |Environment Mechanism Program (AMP) Evaluation Basis for Change
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Chapter XI.M2, “Water
Chemistry,” for BWR water
i BWRVIR-29(ERRLTR-
103615)

Inspection in accordance
with ASME Section Xl does
not require volumetric
examination of pipes less
than NPS 4. A plant-
specific destructive
examination or a
nondestructive examination
(NDE) that permits
inspection of the inside
surfaces of the small-bore
piping less than NPS 4,
including pipe, fittings
and branch connections,
is to be conducted to
ensure that cracking has
not occurred and the
component intended
function will be maintained
during the extended period
of operation. Chapter
XI.M32, “One-Time
Inspection” is an
acceptable verification
method.

effects are to
be evaluated

C1 Reactor Coolant Pressure Boundary (Boiling Water Reactor)
Structure
. Aging Effect/ Aging Management Further
Item Link and/or Material |[Environment| . Basis for Change
Component Mechanism Program (AMP) Evaluation
IV.C1-1 [IV.C1.1-i Class 1 piping, [Stainless Reactor Cracking/ stress [Chapter XI.M1, “ASME Yes, See General Comment 3
fittings and steel; steel [coolant corrosion Section X! Inservice parameters
(R-03) branch cracking, and Inspection, Subsections monitored/  [One-time Inspection is an
connections < intergranular IWB, IWC, and IWD,” for  |inspected acceptable method of verification
NPS 4 stress corrosion [Class 1 components and  |and detection|for SCC per GALL Rev 0 item
cracking of aging IV.V1.1-i.

As presently listed, GALL
specifies a plant specific
destructive or non-destructive

examination for SCC and a
separate plant-specific
inspection (One-time Inspection
is acceptable) for cracking of the
same components due to
thermal and mechanical loading.

When rolled-up to the SRP-LR
(Items 9 {R-03) and 21 {R-55}),
the explicit indication is that
examination for SSC must be
separate from the thermal/
mechanical loading inspection
and that a one-time inspection is
not adequate for SCC but is for
thermal/ mechanical loading.
See SRP-LR Sections 3.1.2.2.12
and 3.1.2.2.4.1.

Revise wording of IV.C1-1 to be
consistent with I1V.C1-2 wording
and to clarify that a One-time
inspection is an acceptable
method for either mechanism,
|Also need to revise wording of
SRP-LR Section 3.1.2.2.4.1
accordingly.
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Chapter XI1.M2, “Water
Chemistry,” for BWR water
A-BWRVIR-26-(EPRIFFR-
403546)

The AMP in Chapter XI.M1
is to be augmented to
detect cracking due to
stress corrosion cracking

- .
& ‘dl oY G:'Gl Iealdu '9.”9. Fose |°'

crevice-corrosion; and
verification of the
effectiveness of the
program is necessary to
ensure that significant
degradation is not occurring
and the component
intended function will be
maintained during the
extended period of
operation. An acceptable
verification program is to
include temperature and
radioactivity monitoring of
the shell side water, and
Faddy current testing of

ubes.

IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
C1 Reactor Coolant Pressure Boundary (Boiling Water Reactor)
Structure : ;
. . Aging Effect/ Aging Management Further .
ltem Link and/or Material |[Environment . Basis for Change
Component Mechanism Program (AMP) Evaluation
IV.C1-§ |IV.C1.4-alsolation Stainless Reactor Cracking/ stress [Chapter XI.M1, “ASME Yes, See General Comment 3
condenser tube [steel; steel oolant corrosion Section Xl| Inservice detection of
(R-15) [side component cracking and Inspection, Subsections aging effects
intergranutar IWB, IWC, and IWD,” for  |is to be AMP discussion is in error since
stress corrosion [Class 1 components and  |evaluated cyclic loading is not an aging
cracking ' mechanism listed for this item, or

for BWR items other than for jet-
pump sensing lines (IV.B1-12)
and Nozzles (IV. A1-3 & IV.A1-2)
and loss of material for this
component is addressed in item
IV.C1-6.

Item IV.C1-5 corresponds to
SRP-LR (and GALL Vol 1) Item
11 and Section 3.1.2.2.4.3
whereas Item IV.C1-6
corresponds to SRP-LR ltem §
and Section 3.1.2.2.2.

SRP-LR Section 3.1.2.2.2
discussion is accurate as it
addresses augmenting the AMP
for loss of material only.

SRP-LR Section 3.1.2.2.4.3
discussion is in error as it
reflects the extra mechanisms
for this item and should be
corrected.
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C1 Reactor Coolant Pressure Boundary (Boiling Water Reactor)
Structure " .
Aging Effect/ Aging Management Further ;
item Link and/or Material |[Environment Basis for Change
Component Mechanism Program (AMP) Evaluation
IV.C1-6 (IV.C1.4-b|lsolation Stainless Reactor Loss of material/ {Chapter X1.M1, “ASME Yes, See General Comment 3
condenser tube [steel; steel |coolant general (steel Section X! Inservice detection of
(R-16) side components| only), pitting and {Inspection, Subsections  [aging effects
crevice corrosion [IWB, IWC, and IWD,” for |is to be Ses related comment to ltem
Class 1 components and  |evaluated IV.C1-5 above. Aging

Chapter XI.M2, “Water
Chemistry,” for BWR water
1103515)

The AMP in Chapter XI1.M1
is to be augmented to

detect eracking-due-to
and-gyclicleading-orloss of

material due to pitting and
crevice corrosion, and
verification of the
effectiveness of the
program is necessary to
ensure that significant
degradation is not occurring
and the component
intended function will be
maintained during the
extended period of
operation. An acceptable
verification program is to
include temperature and
radioactivity monitoring of
the shell side water, and
eddy current testing of
hubes.

effect/mechanism in the AMP
discussion is not consistent with
the AE/AM listed in that column,
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
C1 Reactor Coolant Pressure Boundary (Boiling Water Reactor)
Structure ;
. Aging Effect/ Aging Management Further .
Iitem Link co::(l)?‘z ot Material [Environment Mechanism Program (AMP) Evaluation Basis for Change
IV.C1-8 [IV.C1.1-f Piping, piping  |Nickel alloy [Reactor Cracking/ stress |Chapter XI.M7, ‘BWR No See General Comment 3
components, coolant corrosion Stress Corrosion Cracking,”
(R-21) nd piping cracking and and
lements greater| intergranular
han or equal to stress corrosion |Chapter XI.M2, “Water
NPS cracking Chemistry,” for BWR water
IR-BWRWIR-20-(ERRIHR-
1403516)
IV.C1-9 [IV.C1.1-f |Piping, piping  [Stainless Reactor Cracking/ stress |Chapter XL.M7, “BWR No See General Comment 3
IV.C1.3-c components, steel coolant corrosion Stress Corrosion Cracking,”
(R-22) nd piping cracking and and
lements greater intergranular
an or equal to stress corrosion |[Chapter XI.M2, “Water
4 NPS cracking Chemistry,” for BWR water
iA-BWRVIR-20-(ERRIFR-
[+03545)
IV.C1-10 [IV.C1.1-f |Piping, piping  [Stainless Reactor Cracking/ stress |Chapter XL.M7, “BWR No See General Comment 7
IV.C1.2-b components, steel-cast  |coolant corrosion Stress Corrosion Cracking,” See General Comment 3
(R-20)  [IV.C1.3-c and piping austenitic cracking and and
elements greateristairless intergranular
than or equal to steel stress corrosion |Chapter XI.M2, “Water
4 NPS cracking Chemistry,” for BWR water
1403516)
IV.C1-11 [IV.C1.1-b Piping, piping  |Steel, Reactor Cumulative Fatigue is a time-limited Yes, TLAA | See General Comment 8
1V.C1.1-dicomponents, stainless poolant fatigue damage/ [aging analysis (TLAA) to be See General Comment 7
(R-04) [IV.C1.1-efand piping steel, cast fatigue performed for the period of
IV.C1.1-h glements; stenit extended operation, and,
IV.C1.2-alflanges;-healer for Class 1 components,
1IV.C1.3-d sheaths and ; environmental effects on
leeves; steel with fatigue are to be
penetrations; nickel-alloy or addressed. See the
Bros6Lre stainless Standard Review Plan,
housings—-pump (steel Section 4.3 “Metal Fatigue,”
casingleover;  (cladding, for acceptable methods for
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C1 Reactor Coolant Pressure Boundary (Boiling Water Reactor)
Structure ; :
: . Aging Effect/ Aging Management Further .
item Link Co?::c,:vre » Material [Environment Mechanism Program (AMP) Evaluation Basis for Change
: nickel-alloy meeting the requirements
thermal sleeves; of 10 CFR 54.21(c)(1).
vessel shell
heads and welds
NV-G-12 IV-C12-8 Rump-and-valve [High- lLoss-of-prolead/ ChapterXhM18=Bolling [No Loss of preload is not an aging
N-C1-3-f closure-bolting strength-low- istross-relaxation [Integrty™ effect. See General Comment 6.
(R-27) falloy-stoel-SA 2
193-Gr-B7 -
IV.C1-15 [V.C1.2-dPump and valve [Stainless Loss of material/ [Chapter XI.M18, “Boiting  [No Environment should be ‘System
IV.C1.3-eseal flange steel; steel wear Integrity” temperature up to 288°C
(R-029) closure bolting (550°F)'.
As defined in Chapter 1X,
specified environment is
synonymous with the suggested
revision but intended to describe
the environment experienced by
a PWR Pressurizer support skirt.
New IN/A IReactor coolantSteel with  |Reactor Loss of material/\Chapter XI.M2, “Water No Based on New IV.A2(1), this line
IV.C1(1) pressure tainless  |coolant pitting and ichemistry,” for BWR should also be included for
boundary teel or crevice water consistency.
components |nickel alloy corrosion
cladding;
tainless
teel; nickel
lloy
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IV.C2 Reactor Coolant System and Connected Lines (Pressurized Water Reactor)

Introductory Text

Delete the last sentence of the first paragraph related to pitting and crevice corrosion of stainless steel in a borated water environment,

Chapter XI.M2, “Water
Chemistry,” for PWR
primary water+r-ERRI-FR-
406714

Inspection in accordance
with ASME Section XI does
not require volumetric
examination of pipes less
than NPS 4. A plant-
specific destructive
examination or a
nondestructive examination
(NDE) that permits
inspection of the inside
surfaces of the small-bore
piping less than NPS 4,
including pipe, fittings,
and branch connections,
is to be conducted to

ensure that cracking has
not occurred and the
component intended
function will be maintained

effects are to
be evaluated

\v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
C2 Reactor Coolant System and Connected Lines (Pressurized Water Reactor)
item Link S;r::lt::e Material |Environment Aging Effect/ Aging Management Further Basis for Change
Component Mechanism Program (AMP) Evaluation
IV.C2-1 [IV.C2.2-h[Class 1 piping, [Stainless Reactor Cracking/ stress |Chapter XI.M1, “ASME Yes, See General Comment 3
IV.C2.1-g ffittings and steel coolant corrosion Section Xl Inservice parameters
(R-02) branch cracking Inspection, Subsections monitored/ [See related comment for Item
connections < IWB, IWC, and IWD,” for  |inspected IV.C1-1 (OTI).
NPS 4 Class 1 components and  |and detection
of aging The option for utilizing XI.M32 in

combination with XI.M1 and
X1.M2 has been removed and
should be reinstated. SRP-LR
Section 3.1.2.2.7.3 also requires
revision, accordingly, to specify
that OTl is an acceptable
verification method.
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C2 Reactor Coolant System and Connected Lines (Pressurized Water Reactor)
Structure
. . Aging Effect/ Aging Management Further
item Link co?:g(l;re " Material |Environment| Mechanism Program (AMP) Evaluation Basis for Change
during the extended period
of operation. See Chapter
X1.M32, "One-Time
Inspection” for an
acceptable verification
method.
IV.C2-2 |IV.C2.1-g(Class 1 piping, [Stainless Reactor Cracking/ thermal|Chapter XI.M1, “ASME Yes, Small bore piping is not clad with
IV.C2.2-h fittings and steel-steel  Kcoolant and mechanical [Section XI Inservice parameters [stainless steel, but smali bore
(R-57) branch with-stainless loading Inspection, Subsections monitored/ [RCS piping is stainless steel.
connections < [steel-cladding IWB, IWC, and IWD,” for  linspected
NPS 4 Class 1 components and detection|The AMP description still
of aging includes attributes that are

Inspection in accordance
with ASME Section Xl does
not require volumetric
examination of pipes less
than NPS 4. A plant-
specific destructive
examination or a
nondestructive examination
(NDE) that permits
inspection of the inside
surfaces of the piping is to
be conducted to ensure that
cracking has not occurred
and the component
intended function will be
maintained during the
extended period of
operation.

The AMPs-are iIs to be
augmented by verifying that
servica-induced-weld

cracking due to thermal
and mechanical loading is

not occurring in the small-

effects are to
be evaluated

specific to SCC (but are not
applicable to thermal and
mechanical loading).
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
C2 Reactor Coolant System and Connected Lines (Pressurized Water Reactor)
Structure . :
) . Aging Effect/ Aging Management Further .
item Link Co::‘:é?\; " Material Environment Mechanism Program (AMP) Evaluation Basis for Change
bore piping less than NPS
< 4, including pipe, fittings,
and branch connections.
See Chapter XI.M32, "One-
Time Inspection” for an
acceptable verification
method.
1IV.C2-3 [IV.C2.5-hClass 1 piping, {Stainless Reactor Cracking/ stress [Chapter XI.M1, “ASME No See General Comment 3
IV.C2.5- ffittings and steel; steel coolant corrosion Section Xl Inservice
(R-07) Im primary nozzies, (with stainless cracking Inspection, Subsections
IV.C2.2-f |safe ends, steel cladding IWB, IWC, and IWD," for
fmanways, and Class 1 components and
flanges
Chapter XI.M2, “Water
Chemistry;” for PWR
primary water-in-ERRHR-
105714
IV.C24 [IV.C2.5-i [Class 1 piping, [Gast Reactor Cracking/ stress [Monitoring-and-controlof [Yesplant- |See General Comment 7
IV.C2.2-g piping austenitic  coolant corrosion prmary-walerchemista-in eposific No
(R-05) [IV.C2.1-ecomponents, [staifless cracking ! The existing AMP entry requires
and piping steel E:m% a plant specific program if water
elements Stainless 406 H4{Rov—3-a-laier chemistry is not maintained or
steel rovisions-or-update) the material is susceptible to
FiRimize-the-potential-of SCC. The proposed change to
SCGand-material-celostion the entry assumes the material is
according-to-the-NUREG- susceptible, but lists water
0343, Rev—2 guidelinesof chemistry as the aging
[£0-035%-C-and-245% management program which, by
forrite-reducos-susceptibility the current logic, eliminates the
to-SGG: need for a plant specific
program. However, ISI has been
For-GASS-components-that conservatively added as an
do-rot-meet-eitherone-of AMP,
plant-spesific-aging The mention of the thermal
anagement-program-e-to embrittlement effect is
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steel cladding

C2 Reactor Coolant System and Connected Lines (Pressurized Water Reactor)
Item | Link Star:glt::e Material [Environment| Aging Effect/ Aging Management Further Basis for Change
Component Mechanism Program (AMP) Evaluation
unnecessary in this line.
Thermal embrittlement in CASS
is covered by line R-52 for this
general component group.
With these changes, this line
could be combined with R-07.
lembritlerment:Chapter
XI.M1, “ASME Section XI
Inservice Inspection,
Subsections IWB, IWC,
and IWD,"” for Class 1
components and
Chapter XI.M2, “Water
Chemistry,” for PWR
primary water
IV.C2-6 [IV.C2.4-b[Class 1 pump [|GASS Reactor Cracking/ stress See General Comment 7
1IV.C2.3-b casings and Stainless  [coolant corrosion
(R-09) valve bodies steel, carbon cracking As with line R-05, the change to
steel with the AMP column effectively
stainless

requires both the first provision
(water chemistry) of the existing
entry, and conservatively applies
the conditional AMP (ISI) making
the question of material
composition moot.
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C2 Reactor Coolant System and Connected Lines (Pressurized Water Reactor)
Structure : :
: . . Aging Effect/ Aging Management Further .
Item Link co:l:&l)?‘l; ot Material |[Environment Mechanism Program (AMP) Evaluation Basis for Change
program-should-cenform-to
MWWB WG and
WWD--Chapter XI.M1,
“ASME Section XI
Inservice Inspection,
Subsections IWB, IWC,
and IWD,” for Class 1
components and
Chapter XI.M2, “Water
Chemistry,” for PWR
primary water in EPRI TR~
105714
IV.C2-8 [IV.C2.3-e Closure bolting AIr with Cracking/ stress |[Chapter XI.M18, “Bolting |No See related comment to
1V.C2.4-e tLow-alloy  feactor corrosion Integrity” item 1V.A1-8 above (high
(R-11) [IV.C2.5-n steel, coolant cracking strength low alloy steel
stainless feakage clarification).
steel
IV.C2-9 |IV.C2.3-g[Closure bolting fHigh-strength Air-with Loss of preload/ [Chapter XI.M18, “Bolting  |No Loss of preload is not an aging
IV.C2.5-p low-alloy roactor stress relaxation (Integrity” effect for low alloy steel bolting.
(R-12) [IV.C2.4-g steok; coalant See General Comment 6.
eStainless  JeakageSyste
steel m Environment should be 'System
temperature temperature up to 340°C (644°F)
up to 340°C per the links to Rev. 0.
(644°F)
IV.C2-15 [IV.C2.1-a|Piping, piping  [Steel, Reactor Cumulative Fatigue is a time-limited Yes, TLAA | See General Comment 8
IV.C2.1-b [components, stainless coolant fatigue damage/ [aging analysis (TLAA) to be See General Comment 7
(R-04) |IV.C2.2-ajand piping steel, cast fatigue performed for the period of
1V.C2.2-b elements; iti extended operation, and,
IV.C2.2-c flanges; heater [for Class 1 components,
IV.C2.3-a sheaths and ; environmental effects on
IV.C2.4-asleeves; steel with fatigue are to be
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REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

C2 Reactor Coolant System and Connected Lines (Pressurized Water Reactor)
tem | Link | ondior: | Matorial |Environment AGnGEffect! | Aging Management | _Further Basis for Change
Comp o‘; ent ate Mechanism Program (AMP) Evaluation g
IV.C2.5-apenetrations;  |nickel-alloy or addressed. See the
IV.C2.5-d pressure stainless Standard Review Plan,
1IV.C2.5-e housings: pump [steel Section 4.3 “Metal Fatigue,”
IV.C2.5-f pasingleovers  [cladding, for acceptable methods for
IvV.C2.5-q : nickel-alloy meeting the requirements
thermal sleeves; of 10 CFR 54.21(c)(1).
vessel shell
heads and welds
IV.C2-17 IV.C2.5- |Pressurizer Nickel alloy, [Reactor Cracking/ primary|Chapter XI.M2, “Water No, unless See General Comment 7
cast coolant water stress Chemistry” and licensee See General Comment 9
(R-24) Spray head , iti corrosion Chapter X1.M32 "One-Time |commitments
W cracking Inspection” or Chapter need to be |See related comment for IV.A2-
X1.M1, “ASME Section XI [confirmed 11 above (Clarify AMP Intent).
stainless Inservice Inspection,
steel Subsections IWB, IWC, and Also, note that the I1SI| programs
IWD,"” and do not inspect the spray head.
provide a commitment in So, a commitment to implement
the FSAR supplement to the ISI program won't provide
submit a plant-specific AMP any basis that the component
delineating commitments to intended function will be
Orders, Bulletins, or maintained.
Generic Letters that inspect
stipulated components for
cracking of wetted surfaces.
IV.C2-18 |IV.C2.5-¢ [Pressurizer Steel with  Reactor Cracking/ cyclic |Chapter XI.M1, “ASME No See General Comment 3
1IV.C2.5-g components stainless coolant loading Section Xl Inservice
(R-58) steel or nickel Inspection, Subsections
alloy IWB, IWC, and IWD,” for
cladding; or Class 1 components and
stainless
steel Chapter XI.M2, “Water
Chemistry,” for PWR
primary wateris-ERRI-TR-
105714
Cracks in the pressurizer
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REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
Reactor Coolant System and Connected Lines (Pressurized Water Reactor)

Item

Link

Structure
and/or
Component

Material

Environment

Aging Effect/
Mechanism

Aging Management
Program (AMP)

Further
Evaluation

Basis for Change

cladding could propagate
from cyclic loading into the
ferrite base metal and weld
metal. However, because
the weld metal between the
surge nozzle and the vessel
lower head is subjected to
the maximum stress cycles
and the area is periodically
inspected as part of the ISI
program, the existing AMP
is adequate for managing
the effect of pressurizer
clad cracking.

IvV.C2-19
(R-25)

IV.C2.5-¢
IV.C2.5-g

Pressurizer
components

Steel with
stainless
steel or nickel
alloy
cladding; or
stainless
steel

Reactor
coolant

Cracking/ stress
corrosion
cracking, primary
water stress
corrosion
cracking

Chapter XI.LM1, “ASME
Section Xl Inservice
Inspection, Subsections
IWB, IWC, and IWD,” for
Class 1 components and
Chapter XL.M2, “Water
Chemistry;” for PWR
primary water4a-ERRIFR-
105714 and, for Alley
680Nickel Allays, provide
a commitment in the FSAR
supplement to implement
applicable (1) NRC Orders,
Bulletins and Generic
Letters associated with
nickel alloys and (2) staff-

accepted industry

No, but
licensee
commitments
to be
confirmed

guidelines.

See General Comment 3
See General Comment 4
See General Comment 9
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REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

heater bundle
diaphram plate,
and manways
land flanges

Chapter XI.M2, “Water
Chemistry;” for PWR
primary water-r-ERRI-TR-
1106714 and, for Alloy
800Nickel Alloys, provide
a commitment in the FSAR
supplement to implement
applicable (1) NRC Orders,
Bulletins and Generic
Letters associated with

nickel alloys and (2) staff-
accepted industry
guidelines.

Ic2 Reactor Coolant System and Connected Lines (Pressurized Water Reactor)
Structure .
. Aging Effect/ Aging Management Further
Item Link and/or Material [Environment Basis for Change
Component Mechanism Program (AMP) Evaluation
IV.C2-20 (IV.C2.5-r [Pressurizer Stainless Reactor Cracking/ stress |Chapter XI.M1, “ASME No See General Comment 3
heater sheaths [steel coolant corrosion Section Xl inservice
(R-217) and sleeves, and cracking Inspection, Subsections
heater bundle IWB, IWC, and IWD,” for
diaphragm plate Class 1 components and
Chapter XI.M2, “Water
Chemistry;” for PWR
primary water+r-E=RRI-R-
1195714
IV.C2-21 [IV.C2.5-k |Pressurizer Nickel alloy |Reactor Cracking/ primary|Chapter XI1.M1, “ASME No, but See General Comment 3
IV.C2.5-s instrumentation |or nickel alloyjcoolant water stress Section XI Inservice licensee See General Comment 4
(R-06) [V.C2.5- |penetrations, [cladding corrosion Inspection, Subsections commitments | See General Comment 9
m heater sheaths cracking IWB, IWC, and IWD,” for  |to be
and sleeves, Class 1 components and  confirmed
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REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

Chapter XI.M2, “Water
Chemistry;” for PWR
primary water-ir-ERRIHR-
and, for Alley
Nickel Alloys, provide
a commitment in the FSAR
supplement to implement
applicable (1) NRC Orders,
Bulletins and Generic
Letters associated with

nickel alloys and (2) staff-
accepted industry
guidelines.

C2 Reactor Coolant System and Connected Lines (Pressurized Water Reactor)
Structure X
Aging Effect/ Aging Management Further ;
Item Link 00:'11:;?12 " Material |Environment Mechanism Program (AMP) Evaluation Basis for Change
IV.C2-22 (IV.C2.6-c |Pressurizer relieq Stainless Treated Cracking/ stress [Chapter XI.M1, “ASME No See General Comment 3
tank steel; steel borated water|corrosion Section Xl Inservice
(R-14) with stainless p60°C cracking Inspection, Subsections
Tank shell and [steel cladding)>140°F) IWB, IWC, and IWD,” for
heads Class 2 components and
Flanges and
nozzles Chapter XI.M2, “Water
Chemistry,” for PWR
primary water-p-ERR-H-R-
106714
IV.C2-24 IV.C2. |Pressurizer Nickel alloy |Reactor Cracking/ Primary|Chapter X|.M1, “ASME No, but See General Comment 3
team space coolant/ water stress Section X! Inservice licensee See General Comment 4
(RP-22) Fozzles and team corrosion Inspection, Subsections commitments | See General Comment 9
welds cracking IWB, IWC, and IWD," for  lto be
Class 1 components and  |confirmed
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IV REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM

leeves; vessel
hell heads an
welds

C2 Reactor Coolant System and Connected Lines (Pressurized Water Reactor)
Structure ;
Aging Effect/ Aging Management Further
Item Link Co?::cl:?\; ” Material [Environment Mechanism Program (AMP) Evaluation Basis for Change
IV.C2-26 |IV.C2.1-c Reactor coolant [Stainless Reactor Cracking/ stress |Chapter XI.M1, “ASME No See General Comment 3
ystem piping |steel; steel coolant corrosion Section Xl Inservice
(R-30) nd fittings with stainless cracking Inspection, Subsections
steel cladding IWB, IWC, and IWD,” for
Cold leg Class 1 components and
Hot leg
Surge line Chapter XI.M2, “Water
Spray line Chemistry,” for PWR
primary water-in-=RRI-FR-
1305744
New IN/A Piping, piping |Steel with |Reactor Loss of material/Chapter X1.M2, “Water No See General Comment 2
v.C2(1) components, Etalnless coolant pitting and ichemistry,” for PWR
nd piping teel or crevice primary water
elements; nickel alloy corrosion
flanges; heater cladding;
heaths and tainless
leeves; teel; nickel
enetrations; [alloy
thermal
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IV.D1 Steam Generator (Recirculating)

106714

Chemistry,” for PWR
primary water-r-ERRIFR-

v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
D1 Steam Generator (Recirculating)
Structure . :
. Aging Effect/ Aging Management Further ;
item Link Co:?;%?\re ot Material |Environment Mechanism Program (AMP) Evaluation Basis for Change

iIV.D1-1 |[IV.D1.1-i | Glass-1-pipirg; [Stainless Peactor Cracking/ stress |Chapter XI.M1, “ASME No See General Comment 8
fitings-and steel; steel [coolant corrosion Section Xl Inservice

R-07) phPrimary with stainless cracking Inspection, Subsections Draft NUREG/CR-XX (basis
nozzies, safe [steel cladding IWB, IWC, and IWD,” for document) does not address this
ends, Class 1 gomponents and change. Manways and flanges
manways, and are reasonable additions for
flanges Chapter XI.M2, “Water recirculating steam generators

due to being primary side
forgings, but class 1 piping and
fittings create confusion since
piping and fittings are addressed
in Section IV.C2.

Which class 1 pipe and fittings is
this item referring to that are not
already addressed in IV.C2?
Please clarify components for
which this item is applicable.

See General Comment 3
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Chapter XI.M2, “Water
IChemistry,” for PWR
brimary waterin-ERRI-FR-
1405744 and, for Nickel
loysAlley-600, provide a
ommitment in the FSAR
supplement to implement
applicable (1) NRC Orders,
Bulletins and Generic
Letters associated with

ccepted industry
uidelines.

Eckel alloys and (2) staff-

v REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
D1 Steam Generator (Recirculating)
Structure
. Aging Effect/ Aging Management Further .
Item Link and/or Material |Environment Basis for Change
Component Mechanism Program (AMP) Evaluation
IV.D1-4 IV.D1.1-I [Instrument Nickel alloy; [Reactor Cracking/ primaryChapter XI.M1, “ASME No, but Primary side nozzles and welds
IV.D1.1-j Ipenetrations; |steel with  [coolant water stress Section Xl Inservice licensee component is duplicated in IV.D-

(R-01) land primary side |nickel alloy corrosion Inspection, Subsections commitments |6 (R-218), for the same

nozzles and icladding cracking IWB, IWC, and IWD," for  [to be environment, aging

welds Class 1 components and |confirmed  |effect/mechanism and AMP,

See General Comment 5
See General Comment 3
See General Comment 4
See General Comment 9
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i\ REACTOR VESSEL, INTERNALS, AND REACTOR COOLANT SYSTEM
D1 Steam Generator (Recirculating)
Structure .
. Aging Effect/ Aging Management Further .
Item Link Co?:;%?\: " Material |Environment Mechanism Program (AMP) Evaluation Basis for Change
IV.D1-5 |IV.D1.1-h| Ripinrgpiping Reactor Cumulative Fatigue is a time-limited Yes, TLAA | See General Comment 8
com