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ABSTRACT

This safety evaluation report (SER) documents the technical review of the Surry Power Station,
Units 1 and 2 (Surry) subsequent license renewal application by the U.S. Nuclear Regulatory
Commission (NRC) staff.

By letter dated October 15, 2018 (Agencywide Documents Access and Management System
(ADAMS) Package Accession No. ML18291A842), Virginia Electric and Power Company
(Dominion or the applicant) submitted an application for subsequent license renewal, requesting
reactor operation from 60 to 80 years. Dominion requested renewal for a period of 20 years
beyond the current expiration at midnight on May 25, 2032, for Unit 1 (Facility Operating
License No. DPR32) and at midnight on January 29, 2033, for Unit 2 (Facility Operating License
No. DPR37).

Surry Units 1 and 2 are located in Surry County, Virginia, adjacent to the James River. Each
unit includes a three-coolant-loop, pressurized light water reactor nuclear steam supply system
with licensed thermal power of 2,587 MWt. The NRC issued the initial operating licenses on
May 25, 1972, for Unit 1 and January 29, 1973, for Unit 2. The NRC issued the first renewed
operating licenses for these units on March 20, 2003.

This SER presents the status of the NRC staff’s review of information submitted by Dominion
through February 20, 2020. On the basis of its review of the subsequent license renewal
application, the NRC staff has determined that Dominion has met the requirements of Title 10 of
the Code of Federal Regulations Section 54.29(a).
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1 INTRODUCTION AND GENERAL DISCUSSION

1.1 Introduction

This safety evaluation report (SER) documents the U.S. Nuclear Regulatory Commission (NRC)
staff's safety review of the subsequent license renewal application (SLRA) for Surry Power
Station, Units 1 and 2 (Surry), as filed by Virginia Electric and Power Company (Dominion
Energy Virginia or the applicant), by letters dated October 15, 2018, (Agencywide Documents
Access and Management System (ADAMS) Package Accession No. ML18291A842),

January 29, 2019 (ADAMS Accession No. ML19042A137), April 2, 2019 (ADAMS Accession
No. ML19095A666), June 10, 2019 (ADAMS Accession No. ML19168A028), October 14, 2019
(ADAMS Accession No. ML19294A044), October 31, 2019 (ADAMS Accession

No. ML19310E716), November 19, 2019 (ADAMS Accession No. ML19329A287), and
February 20, 2020 (ADAMS Accession No. ML20054B996).

Dominion’s application seeks to renew Surry Renewed Facility Operating License Nos. DPR-32
and DPR-37 for an additional 20 years beyond the current expiration of their renewed licenses
on May 25, 2032, for Unit 1, and January 29, 2033, for Unit 2. The NRC staff performed a
safety review of Dominion’s application in accordance with Title 10 of the Code of Federal
Regulations Part 54, “Requirements for Renewal of Operating Licenses for Nuclear Power
Plants” (10 CFR Part 54). The NRC project managers for the SLRA review are Ms. Lauren
Gibson, who can be contacted by email at Lauren.Gibson@nrc.gov or by telephone

at 301-415-1056, and Ms. Angela Wu, who can be contacted by email at Angela.Wu@nrc.gov
or by telephone at 301-415-2995. Alternatively, send written correspondence to the following
address:

Division of New and Renewed Licenses
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001
Attention: Lauren Gibson/Angela Wu, Mail Stop O11-F1

Surry Units 1 and 2 are located in Surry County, VA. Each unit consists of a Westinghouse
three-loop pressurized-water reactor with licensed thermal power of 2,587 megawatts thermal.
The NRC issued the initial operating licenses on May 25, 1972 for Unit 1, and January 29, 1973,
for Unit 2. The NRC issued renewed operating licenses for Surry Units 1 and 2 on

March 20, 2003. The Surry updated final safety analysis report (UFSAR) describes the plant
and the site (ADAMS Accession Nos. ML19058A584 and ML19058A583).

The NRC license renewal process consists of two concurrent reviews: (1) a safety review and
(2) an environmental review. NRC regulations in 10 CFR Part 54 and 10 CFR Part 51,
“Environmental Protection Regulations for Domestic Licensing and Related Regulatory
Functions,” set forth requirements for the safety review and the environmental review,
respectively. The safety review for the Surry subsequent license renewal is based on
Dominion’s SLRA, the NRC staff’s audits, and responses to the staff’s requests for additional
information (RAIs). Dominion supplemented its application and provided clarifications through
its responses to the staff’'s questions in RAls, audits, meetings, and docketed correspondence.
The staff reviewed and considered information submitted through February 20, 2020.

The public may view the SLRA and all pertinent information and materials, including the
UFSAR, at the NRC Public Document Room located on the first floor of One White Flint North,
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11555 Rockville Pike, Rockville, MD 20852-2738 (phone (301) 415-4737 or (800) 397-4209). In
addition, the public may view the SLRA, as well as materials related to the license renewal
review, on the NRC Web site at http://www.nrc.gov. Finally, the public may view a hard copy of
the SLRA at the Williamsburg Library, 515 Scotland St., Williamsburg, VA 23185.

This SER summarizes the results of the staff's safety review of the SLRA and describes the
technical details the staff considered in evaluating the safety aspects of the units’ proposed
operation for an additional 20 years beyond the term of the current renewed operating licenses.
The staff reviewed the SLRA in accordance with NRC regulations and the guidance in
NUREG-2192, Revision 0, “Standard Review Plan for Review of Subsequent License Renewal
Applications for Nuclear Power Plants” (SRP-SLR), dated July 2017 (ADAMS Accession

No. ML17188A158).

SER Sections 2 through 4 address the staff’s evaluation of license renewal issues considered
during its review of the application. SER Section 5 discusses the role of the Advisory
Committee on Reactor Safeguards (ACRS). The conclusions of this SER are in Section 6.

SER Appendix A, “License Renewal Commitments,” contains a table showing Dominion’s
commitments for subsequent renewal of the operating license. SER Appendix B, “Chronology,”
contains a chronology of the principal correspondence between the staff and the applicant, as
well as other relevant correspondence, regarding the SLRA review. SER Appendix C contains
a list of principal contributors to the SER, and Appendix D contains a bibliography of the
references that support the staff’s review.

1.2 License Renewal Background

Under the Atomic Energy Act of 1954, as amended (AEA), and NRC regulations, the NRC
issues initial operating licenses for commercial power reactors for 40 years. This

40-year license term was selected based on economic and antitrust considerations rather than
on technical limitations; however, some individual plant and equipment designs may have been
engineered for an expected 40-year service life. NRC regulations permit license renewals that
extend the initial 40-year license for up to 20 additional years per renewal. The NRC issues
renewed licenses only after it determines that a nuclear facility can operate safely during the
proposed license renewal period. There are no limitations in the AEA or NRC regulations
limiting the number of times a license may be renewed.

As described in 10 CFR Part 54, the focus of the staff’s license renewal safety review is to verify
that the applicant has identified aging effects that could impair the ability of structures and
components within the scope of license renewal to perform their intended functions, and to
demonstrate that these effects will be adequately managed during a period of extended
operation. The regulations of 10 CFR Part 54 establish the regulatory requirements for both
initial license renewal and subsequent license renewal (SLR).

1.2.1 Preparations for Subsequent License Renewal

The NRC and the DOE held two international conferences, in 2008 and 2011, on reactor
operations beyond 60 years to identify the most significant issues that would need to be
addressed for SLR. In 2011, the NRC began also collecting information to support the
development of guidance documents for operation during the activity and to support a revision
of 10 CFR Part 54, if needed.


http://www.nrc.gov/

During 2011 through 2013, the NRC performed three “Aging Management Program (AMP)
Effectiveness Audits” at plants that were already in the period of extended operation. The
purpose of these information collection audits was to provide an understanding of how AMPs
have been implemented by plants during the period of extended operation and the degradation
that has been identified by the AMPs. A summary of the staff’'s observations from the first two
AMP effectiveness audits can be found in the May 2013 report, “Summary of Aging
Management Program Effectiveness Audits to Inform Subsequent License Renewal: R.E. Ginna
NPP [Nuclear Power Plants] and Nine Mile Point Nuclear Station, Unit 1” (ADAMS Accession
No. ML13122A007). The summary of the staff's observations from the third audit can be found
in the August 5, 2014, report, “H.B. Robinson Steam Electric Plant, Unit 2, Aging Management
Program Effectiveness Audit” (ADAMS Accession No. ML14017A289). In addition, on

June 15, 2016, the staff issued the technical letter report, “Review of Aging Management
Programs: Compendium of Insight from License Renewal Applications and from AMP
Effectiveness Audits Conducted to Inform Subsequent License Renewal Guidance Documents”
(ADAMS Accession No. ML16167A076), which provides observations from reviewing license
renewal applications and the AMP effectiveness audits, as contextualized in ADAMS Accession
No. ML16194A124.

Also, on May 9, 2012 (ADAMS Accession No. ML12159A174) and subsequently on

November 1, 13, and 14, 2012, the NRC staff met with interested stakeholders to hear and learn
the stakeholders’ concerns and recommendations for operation from 60 to 80 years. The staff’'s
resolution of these public comments is available in an NRC staff memorandum from

William F. Burton, Sr. to Steven D. Bloom, dated September 12, 2016 (ADAMS Accession

No. ML16194A222).

In May 2012, the NRC and the DOE also cosponsored the Third International Conference on
Nuclear Power Plant Life Management for Long-Term Operations, organized by the
International Atomic Energy Agency (IAEA). In February 2013 and February 2015, the Nuclear
Energy Institute (NEI) held forums on long-term operations and SLR. These conferences
focused on the technical issues that would need to be addressed to provide assurance for safe
operation beyond 60 years.

The NRC staff also reviewed domestic operating experience as reported in licensee event
reports and NRC generic communications related to failures and degradation of passive
components. Similarly, the NRC staff reviewed the following international operating experience
databases: (i) the International Reporting System, jointly operated by the IAEA and the Nuclear
Energy Agency (NEA), (i) IAEA’s International Generic Ageing Lessons Learned Programme,
(iii) the Organisation for Economic Co-operation and Development (OECD)/Nuclear Energy
Agency (NEA) Component Operational Experience and Degradation and Ageing Programme
database, and (iv) the OECD/NEA Cable Ageing Data and Knowledge database.

By letter dated August 6, 2014 (ADAMS Accession No. ML14253A104), NEI documented the
industry’s views and recommendations for updating NUREG-1801, Revision 2, “Generic Aging
Lessons Learned (GALL) Report” (ADAMS Accession No. ML103490041), and NUREG-1800,
Revision 2, “Standard Review Plan for Review of License Renewal Applications for Nuclear
Power Plants” (ADAMS Accession No. ML103490036), to support SLR.

The NRC, in cooperation with the DOE, completed the Expanded Materials Degradation
Assessment (EMDA) in October 2014 (ADAMS Accession Nos. ML14279A321, ML14279A331,
ML14279A349, ML14279A430, and ML14279A461). The EMDA used an expert elicitation
process to identify materials and components that could be susceptible to significant
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degradation during operation beyond 60 years. The EMDA covers the reactor vessel, primary
system piping, reactor vessel internals, concrete, and electrical cables and qualification. The
NRC staff used the results of the EMDA to identify gaps in the current technical knowledge or
issues that are not being addressed by planned industry or DOE research, and to identify AMPs
that will require modification for SLR.

Based on the information gathered from these conferences and forums, and from other sources
from 2008 through 2014, the most significant technical issues identified as challenging operation
beyond 60 years are: reactor pressure vessel embrittlement; irradiation-assisted stress
corrosion cracking (IASCC) of reactor internals; concrete structures and containment
degradation; and electrical cable environmental qualification, condition monitoring, and
assessment.

Between 2014 and 2016, over 90 expert panels from the Office of Nuclear Reactor Regulation
and Office of Research reviewed and dispositioned the comments and recommendations and
published drafts of NUREG-2191, Revision 0, “Generic Aging Lessons Learned for Subsequent
License Renewal (GALL-SLR) Report,” and NUREG-2192, “Standard Review Plan for Review
of Subsequent License Renewal Applications for Nuclear Power Plants” (SRP-SLR) in
December 2016. The final guidance documents were published in July 2017 (ADAMS
Accession Nos. ML17187A031 and ML17187A204) to provide sufficient guidance to support the
review of an SLR application.

Concurrent with the development of the technical guidance for SLR, the NRC staff considered
whether changes were needed in the regulatory framework and the license renewal rule for
SLR. The NRC staff proposed a revision to the 10 CFR Part 54 rule in SECY-14-0016,
“Ongoing Staff Activities to Assess Regulatory Considerations for Power Reactor Subsequent
License Renewal” (ADAMS Accession No. ML14050A306). In the Commission’s staff
requirements memorandum (SRM) on SECY 14-0016, (ADAMS Accession No. ML14241A578),
the Commission did not approve rulemaking but instead directed the staff to continue to update
the license renewal guidance, as needed, to provide additional clarity on implementation of the
license renewal regulatory framework for subsequent license renewal. The SRM also directed
the staff to keep the Commission informed on the progress in resolving the following technical
issues related to SLR: (i) reactor pressure vessel neutron embrittlement at high fluence,

(ii) irradiation-assisted stress corrosion cracking of reactor internals and primary system
components, (iii) concrete and containment degradation, and (iv) electrical cable qualification
and condition assessment. In addition, the SRM directed the staff to keep the Commission
informed regarding the staff’s readiness for accepting an application and any further need for
regulatory process changes, rulemaking, or research.

Consistent with Commission direction, the NRC staff drafted updated guidance documents for
subsequent license renewal that addressed the four major technical issues in the Commission’s
SRM and, in 2017, briefed the Commission on the status of research and the development of
SLR guidance, including new or revised aging management programs. The final GALL-SLR
Report and SRP-SLR guidance documents include new aging management programs for
neutron fluence and high voltage insulators; new further evaluations for development of new
plant-specific programs, as needed, to manage the effects of irradiation on concrete and steel
structural components; and revised programmatic criteria for boiling water reactor (BWR) and
pressurized water reactor (PWR) vessel internals programs to consider higher fluences during
the SLR period. Thus, the SLR guidance documents provide a sound basis for development of
applicant programs to manage the effects of aging associated with the technical issues and for
the NRC staff’s review of applicant programs and activities proposed to manage aging during
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the SLR period. If new aging issues are identified through plant operating experience, industry
research activities, or NRC confirmatory research, the NRC staff will revise the guidance
documents to address the new information as appropriate.

1.2.2 Safety Review

License renewal requirements for power reactors (applicable to both initial and subsequent
license renewal) are based on two key principles:

(1) The regulatory process is adequate to ensure that the licensing bases of all currently
operating plants maintain an acceptable level of safety with the possible exception of
the detrimental aging effects on the functions of certain systems, structures, and
components (SSCs), as well as a few other safety-related issues, during the period of
extended operation.

(2) The plant-specific licensing basis must be maintained during the renewal term in the
same manner and to the same extent as during the original licensing term.

In implementing these two principles, 10 CFR 54.4, “Scope,” paragraph (a), defines the scope of
license renewal as including the following SSCs:

(1) Safety-related systems, structures, and components which are those relied upon to
remain functional during and following design-basis events (as defined in
10 CFR 50.49 (b)(1)) to ensure the following functions --

i.  The integrity of the reactor coolant pressure boundary;

ii.  The capability to shut down the reactor and maintain it in a safe shutdown
condition; or

iii.  The capability to prevent or mitigate the consequences of accidents which could
result in potential offsite exposures comparable to those referred to in
§ 50.34(a)(1), § 50.67(b)(2), or § 100.11 of [10 CFR Chapter I], as applicable.

(2) All nonsafety-related systems, structures, and components whose failure could prevent
satisfactory accomplishment of any of the functions identified in paragraphs (a)(1)(i),
(i), or (iii) of [§54.4(a)].

(3) All systems, structures, and components relied on in safety analyses or plant
evaluations to perform a function that demonstrates compliance with the Commission’s
regulations for fire protection, environmental qualification (EQ), pressurized thermal
shock (PTS), anticipated transients without scram (ATWS), and station blackout
(SBO).

As required by 10 CFR 54.21(a), a license renewal applicant must review all SSCs within the
scope of 10 CFR Part 54 to identify structures and components (SCs) subject to an aging
management review (AMR). SCs subject to an AMR are those that perform an intended
function without moving parts or without a change in configuration or properties and are not
subject to replacement based on a qualified life or specified time period. In accordance with

10 CFR 54.21(a), a license renewal applicant must demonstrate that the effects of aging will be
adequately managed so that the intended function(s) of those SCs will be maintained consistent
with the current licensing basis (CLB) for the period of extended operation. In contrast, active
equipment is adequately monitored and maintained by existing programs and is not subject to
an AMR. In other words, detrimental aging effects that may affect active equipment can be



readily identified and corrected through existing surveillance, performance monitoring, and
maintenance programs. Surveillance and maintenance programs for active equipment, as well
as other maintenance aspects of plant design and licensing basis, are required under

10 CFR Part 50 regulations throughout the period of extended operation.

As required by 10 CFR 54.21(d), a license renewal application must include a Updated Final
Safety Analysis Report (UFSAR) supplement with a summary description of the applicant’s
programs and activities for managing the effects of aging and an evaluation of time-limited aging
analyses (TLAAs) for the period of extended operation.

License renewal also requires TLAA identification and updating. 10 CFR 54.3, “Definitions,”
establishes the criteria that determine which licensee calculations and analyses are to be
considered TLAAs for the purposes of license renewal. As required by 10 CFR 54.21(c)(1), the
applicant must either demonstrate that these calculations will remain valid for the period of
extended operation, that they have been projected to the end of the period of extended
operation, or that the effects of aging on the intended function(s) will be adequately managed for
the period of extended operation.

In the Surry SLRA, Dominion stated that it used the process defined in the GALL-SLR Report,
which summarizes staff-approved AMPs for many SCs subject to an AMR. If an applicant
commits to implementing these staff-approved AMPs, the time, effort, and resources for SLRA
review can be greatly reduced, improving the efficiency and effectiveness of the subsequent
license renewal review process. The GALL-SLR Report summarizes the aging management
evaluations, programs, and activities credited for managing aging for most of the SCs used
throughout the nuclear power plant industry. The report is also a quick reference for both
applicants and staff reviewers on AMPs and activities that can manage aging adequately during
the subsequent period of extended operation.

1.2.3 Environmental Review

Part 51 of 10 CFR contains the NRC’s regulations implementing the requirements of the
National Environmental Policy Act of 1969, as amended (NEPA). In December 1996, the staff
revised these regulations to facilitate the environmental review for license renewal. The staff
prepared the Generic Environmental Impact Statement for License Renewal of Nuclear Plants
(GEIS) to document its evaluation of possible environmental impacts associated with nuclear
power plant license renewals. For certain types of environmental impacts, the GEIS contains
generic impact findings that apply to all nuclear power plants (or distinct subsets of plants).
These generic findings are codified in Appendix B, “Environmental Effect of Renewing the
Operating License of a Nuclear Power Plant,” to Subpart A, “National Environmental Policy

Act — Regulations Implementing Section 102(2),” of 10 CFR Part 51. Under 10 CFR 51.53(a)
and 10 CFR 51.53(c)(3)(i), a license renewal applicant may incorporate these generic findings in
its environmental report and an applicant’s environmental report need not contain an analysis of
the impacts of the generic (i.e., Category 1) issues listed in 10 CFR Part 51. In accordance with
10 CFR 51.53(c)(3)(ii), an environmental report must include analyses of the environmental
impacts that must be evaluated on a plant-specific basis (i.e., Category 2 issues).

In June 2013, the NRC staff issued a final rule (78 Federal Register (FR) 37281-37323 and

78 FR 46255) revising 10 CFR Part 51 to update the potential environmental impacts
associated with the renewal of an operating license for a nuclear power reactor for an additional
20 years. The NRC issued Revision 1 to the GEIS (at 78 FR 37325) concurrently with the final
rule. The revised GEIS specifically supports the revised list of environmental issues identified in
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the final rule. Revision 1 to the GEIS and Revision 1 to the 2013 final rule reflect lessons
learned and knowledge gained during previous license renewal environmental reviews.

In accordance with the National Environmental Policy Act of 1969 and 10 CFR Part 51, the staff
reviewed the Surry plant-specific environmental impacts of subsequent license renewal,
including any new and significant information that was not considered in the GEIS. As part of its
scoping process, the staff held a public scoping meeting on January 8, 2019, near the Surry site
in Surry, VA, to assist the staff in identifying plant-specific environmental issues (ADAMS
Accession No. ML19024A386). The staff issued an environmental scoping summary report in
May 15, 2019, which included the comments received during the scoping process and the NRC
staff's responses to those comments (ADAMS Accession No. ML19135A197).

The NRC staff issued its draft plant-specific supplement to the GEIS (Supplement 6, Second
Renewal) in October 2019. Draft, plant-specific GEIS Supplement 6-SLR, documents the
results of the NRC staff's environmental review and makes a preliminary recommendation on
the license renewal action based on environmental considerations. A public webinar was held
on the Surry DSEIS on November 7, 2019. After considering comments on the draft GEIS
supplement, the staff will publish the final, plant-specific GEIS Supplement 6-SLR, separately
from this report.

1.3 Principal Review Matters

Part 54 of 10 CFR describes the requirements for renewal of operating licenses for nuclear
power plants. The staff’s technical review of the Surry SLRA was performed in accordance with
NRC guidance and 10 CFR Part 54 requirements. Section 54.29, “Standards for issuance of a
renewed license,” of 10 CFR Part 54 sets forth the license renewal standards. This SER
describes the results of the staff’'s safety review in accordance with 10 CFR Part 54
requirements.

As required by 10 CFR 54.19(a), the NRC requires a license renewal applicant to submit
general information as specified in 10 CFR 50.22(a) through (e), (h), and (i), which Dominion
provided in SLRA Section 1. The staff reviewed SLRA Section 1 and finds that Dominion has
submitted the required information.

Section 54.19(b) requires that the SLRA include “conforming changes to the standard indemnity
agreement, 10 CFR 140.92, Appendix B, to account for the expiration term of the proposed
renewed license.” On this issue, Dominion stated in SLRA Section 1.1.10:

10 CFR 54.19(b) requires that license renewal applications include “conforming
changes to the standard indemnity agreement, 10 CFR 140.92, Appendix B, to
account for the expiration term of the proposed renewed license.” The current
Indemnity Agreement (No. B-45) for SPS [Surry] states in Article VII that the
Agreement shall terminate at the time of expiration of the license specified in

Item 3 of the Attachment (to the Agreement). Item 3 of the Attachment to the
Indemnity Agreement, as revised through Amendment No. 12, lists SPS operating
license numbers DPR-32 and DPR-37. Dominion Energy Virginia has reviewed the
original Indemnity Agreement and the Amendments. Neither Article VII nor Item 3
of the Attachment specifies an expiration date for license numbers DPR-32 and
DPR-37. Therefore, no changes to the Indemnity Agreement are deemed
necessary as part of this application. Should the license numbers be changed by
NRC upon issuance of the subsequent renewed licenses, Dominion Energy



Virginia requests that NRC amend the Indemnity Agreement to include conforming
changes to Item 3 of the Attachment and other affected sections of the Agreement

The staff intends to maintain the original license numbers upon issuance of the renewed
license, if approved. Therefore, conforming changes to the indemnity agreement need not be
made and the 10 CFR 54.19(b) requirements have been met.

10 CFR 54.21, “Contents of Application—Technical Information,” requires that the SLRA contain
(a) an integrated plant assessment, (b) a description of any CLB changes during the staff’s
review of the SLRA, (c) an evaluation of TLAAs, and (d) a UFSAR supplement. Surry SLRA
Sections 3 and 4 and Appendix B address the license renewal requirements of

10 CFR 54.21(a), (b), and (c). Surry SLRA Appendix A satisfies the license renewal
requirements of 10 CFR 54.21(d).

Section 54.21(b) requires that, each year following submittal of the SLRA and at least 3 months
before the scheduled completion of the staff's review, the applicant submit an SLRA
amendment identifying any CLB changes that materially affect the contents of the SLRA,
including the UFSAR supplement. By letter dated October 14, 2019, Dominion submitted an
SLRA update that summarizes the CLB changes that have occurred during the staff's review of
the SLRA. This submission satisfies 10 CFR 54.21(b) requirements.

Section 54.22, “Contents of Application—Technical Specifications,” requires that the SLRA
include any changes or additions to the technical specifications (TS) that are necessary to
manage aging effects during the period of extended operation. In Surry SLRA Appendix D,
Dominion states that it had not identified any technical specifications changes necessary for
issuance of the Surry subsequent renewed operating licenses. This statement adequately
addresses the 10 CFR 54.22 requirement.

The staff evaluated the technical information required by 10 CFR 54.21 and 10 CFR 54.22 in
accordance with NRC regulations and SRP-SLR guidance. SER Sections 2, 3, and 4 document
the staff’s evaluations of the SLRA technical information.

As required by 10 CFR 54.25, “Report of the Advisory Committee on Reactor Safeguards,” the
ACRS issues a report documenting its evaluation of the staffs SLRA review and SER. SER
Section 5 describes the role of the ACRS. SER Section 6 documents the findings required by
10 CFR 54.29.

1.4 Interim Staff Guidance

License renewal is a living program. The NRC staff, industry, and other interested stakeholders
gain experience and develop lessons learned with each renewed license. The lessons learned
contribute to the staff’'s performance goals of maintaining safety, improving effectiveness and
efficiency, reducing regulatory burden, and increasing public confidence. The NRC identifies
lessons learned in interim staff guidance (ISG) for the staff, industry, and other interested
stakeholders to use until the NRC incorporates the information into license renewal guidance
documents such as the SRP-SLR and GALL-SLR Report.

As of December 1, 2019, the staff has not issued any ISGs to the SRP-SLR or the GALL-SLR
Report.



1.5 Summary of Open Items

An item is considered open if, in the staff’'s judgment, the staff has not determined that it meets
all applicable regulatory requirements at the time of the issuance of this SER. After reviewing
the Surry SLRA, including additional information Dominion submitted through

February 20, 2020, the staff identified no open items.

1.6 Summary of Confirmatory ltems

An item is considered confirmatory if, in the staff's judgment, the staff and the applicant have
reached an acceptable resolution that meets all applicable regulatory requirements but at the
time of the issuance of this SER, the staff had not received the necessary documentation to
confirm the resolution. After reviewing the Surry SLRA, including additional information
Dominion submitted through February 20, 2020, the staff has determined that no confirmatory
items exist that require a formal response from Dominion.

1.7 Summary of Proposed License Conditions

After reviewing the Surry SLRA, including additional information and clarifications from
Dominion submitted or provided through February 20, 2020, the NRC staff identified two
proposed license conditions.

The first license condition requires Dominion, following NRC staff's issuance of the subsequent
renewed license, to include the UFSAR supplement (containing a summary of programs and
activities for managing the effects of aging and an evaluation of time-limited aging analyses for
the subsequent period of extended operation (as required by 10 CFR 54.21(d)) in its next
periodic UFSAR update required by 10 CFR 50.71(e). The regulations at 10 CFR 50.71(e)
require nuclear power plant licensees to periodically update their plant’s final safety analysis
report, “to assure that the information included in the report contains the latest information
developed.” Dominion may make changes to the programs and activities described in the
UFSAR update and supplement provided Dominion evaluates such changes under the criteria
set forth in 10 CFR 50.59, “Changes, Tests and Experiments,” and otherwise complies with the
requirements in that section.

The second license condition requires Dominion to complete future activities described in the
UFSAR supplement before the beginning of the subsequent period of extended operation.
Dominion must complete these activities no later than 6 months before the beginning of the
subsequent period of extended operation and must notify the NRC in writing when it has
completed those activities.






2 STRUCTURES AND COMPONENTS SUBJECT TO
AGING MANAGEMENT REVIEW

2.1 Scoping and Screening Methodoloqy

2.1.1 Introduction

Title 10 of the Code of Federal Regulations (CFR), Section 54.21, “Contents of Application —
Technical Information,” requires, in part, that a subsequent license renewal application (SLRA)
must contain an integrated plant assessment (IPA) that identifies the systems, structures, and
components (SSCs) included within the scope of subsequent license renewal in accordance
with 10 CFR 54.4(a), “Scope.” The IPA requires a list of those structures and components
(SCs), included in the SSCs within the scope of subsequent license renewal, that perform an
intended function as described in 10 CFR 54.4 and are subject to aging management review
(AMR). 10 CFR 54.21 further requires that the application must describe and justify the
methods used to identify the SSCs within the scope of subsequent license renewal and the SCs
subject to AMR.

2.1.2 Summary of Technical Information in the Application

SLRA Section 2.0, “Scoping and Screening Methodology for Identifying Structures and
Components Subject to Aging Management Review and Implementation Results,” provides the
technical information required by 10 CFR 54.21. SLRA Section 2.0 states, in part, that the
applicant had considered the following in developing the scoping and screening methodology
described in SLRA Section 2.0:

o 10 CFR Part 54, “Requirements for Renewal of Operating Licenses for Nuclear Power
Plants” (the Rule)

e Nuclear Energy Institute (NEI) 17-01, “Industry Guideline for Implementing the
Requirements of 10 CFR Part 54 for Subsequent License Renewal,” (NEI 17-01),
endorsed by NRC letter dated January 31, 2018 (ML18029A368)

SLRA Section 2.1, “Scoping and Screening Methodology,” describes the methodology used by
Surry Power Station Units 1 and 2 (Surry or the applicant) to identify the SSCs within the scope
of subsequent license renewal (scoping) and the SCs subject to AMR (screening).

2.1.3 Scoping and Screening Program Review

The staff evaluated the applicant’s scoping and screening methodology in accordance with the
guidance in NUREG-2192, “Standard Review Plan for Review of Subsequent License Renewal
Applications for Nuclear Power Plants” (SRP-SLR), Section 2.1, “Scoping and Screening
Methodology.” The following regulations provide the basis for the acceptance criteria that the
staff uses to assess the adequacy of the applicant’'s SLRA scoping and screening methodology:

e 10 CFR 54.4(a), as it relates to the identification of SSCs within the scope of the Rule

e 10 CFR 54.4(b), as it relates to the identification of the intended functions of SSCs within
the scope of the Rule



e 10 CFR 54.21(a), as it relates to the methods used by the applicant to identify SCs
subject to AMR

The staff reviewed the information in SLRA Section 2.1 to confirm that the applicant described a
process—the methodology—for identifying SSCs that are within the scope of subsequent
license renewal in accordance with the requirements of 10 CFR 54.4(a) and SCs that are
subject to AMR in accordance with the requirements of 10 CFR 54.21(a). In addition, the staff
reviewed the applicant’s subsequent license renewal implementing procedures, evaluation
reports, boundary drawings, and scoping and screening results documentation (see Surry SLRA
In-Office Audit Report ML19128A079).

2.1.3.1 Documentation Sources Used for Scoping and Screening
2.1.3.1.1 Summary of Technical Information in the Application

SLRA Section 2.1.1, “Introduction,” and Section 2.1.2, “Information Sources Used for Scoping
and Screening,” discuss the following information sources for the subsequent license renewal
scoping and subsequent license renewal screening process:

Updated Final Safety Analysis Report (UFSAR)
Engineering drawings

Controlled plant component database

Fire protection report

Maintenance rule system basis database
Environmental qualification master list

NRC safety evaluation reports

Engineering evaluations and calculations
Licensing correspondence

Site walkdowns

2.1.3.1.2 Staff Evaluation

The NRC staff reviewed the applicant’s scoping and screening methodology, subsequent
license renewal implementing procedures, reports, drawings, and documentation, to ensure that
they are consistent with the requirements of the Rule, the guidance in the SRP-SLR, and the
industry guidance in NEI 17-01. The staff determined that the scoping and screening
methodology implementing procedures (including subsequent license renewal guidelines,
documents, and reports) are consistent with the Rule, the SRP-SLR, and NEI 17-01.

The applicant’s scoping and screening implementing procedures contain guidance for

(1) identifying SSCs within the scope of the Rule and (2) identifying structures and components
within those SSCs that are subject to an aging management review. During the review of the
implementing procedures, the staff focused on the consistency of the detailed procedural
guidance with information contained in the SLRA, including the implementation of NRC staff
positions documented in the SRP-SLR. After reviewing the SLRA and supporting
documentation, the staff determined that the scoping and screening methodology implementing
procedures are consistent with the methodology described in SLRA Section 2.1. The staff also
determined that the methodology is sufficiently detailed in the implementing procedures to
provide the applicant’s staff with concise guidance on the scoping and screening process for
SLRA activities.



Sources of Current Licensing Basis Information

Title 10 of the CFR Section 54.3(a), “Definitions,” defines the current licensing basis (CLB) as
the set of NRC requirements applicable to a specific plant and a licensee's written commitments
for ensuring compliance with and operation within applicable NRC requirements and the plant
specific design basis (including all modifications and additions to such commitments over the life
of the license) that are docketed and in effect. The CLB includes the NRC regulations
contained in 10 CFR Parts 2, 19, 20, 21, 26, 30, 40, 50, 51, 52, 54, 55, 70, 72, 73, 100, and
appendices thereto; orders; license conditions; exemptions; and technical specifications. It also
includes the plant specific design basis information defined in 10 CFR 50.2 as documented in
the most recent final safety analysis report (UFSAR) as required by 10 CFR 50.71 and the
licensee's commitments remaining in effect that were made in docketed licensing
correspondence such as licensee responses to NRC bulletins, generic letters, and enforcement
actions, as well as licensee commitments documented in NRC safety evaluations or licensee
event reports.

The staff reviewed the implementing procedures and results documentation that the applicant
used to identify SSCs within the scope of subsequent license renewal (as defined by

10 CFR 54.4(a)). The applicant’s subsequent license renewal program guidelines list
documents that it used to support scoping evaluations. The staff considered the scope and
depth of the applicant's CLB review to verify that the methodology is sufficiently comprehensive
to identify SSCs within the scope of subsequent license renewal and SCs subject to AMR. The
staff determined that the documentation sources provided sufficient information to ensure that
the applicant identified SSCs to be included within the scope of subsequent license renewal
consistent with the plant’s CLB.

2.1.3.1.3 Conclusion

Based on its review of SLRA Sections 2.0, 2.1, and 2.1.2, the staff finds that the applicant’s
consideration of document sources, including CLB information, is consistent with the SRP-SLR,
and NEI 17-01 guidance and is in compliance with the Rule, and, therefore, is acceptable.

2.1.4 Plant Systems, Structures, and Components Scoping Methodology

SLRA Section 2.1.4, “Scoping Methodology,” states that the scoping process is the systematic
process used to identify the SSCs within the scope of the subsequent license renewal rule. The
applicant initially performed the scoping process at the system and structure level, in
accordance with the scoping criteria identified in 10 CFR 54.4(a). The applicant identified
system and structure functions and intended functions from a review of the source CLB
documents and the first license renewal application.

2.1.4.1  Application of Scoping Criteria in 10 CFR 54.4(a)(1)

2.1.4.1.1 Summary of Technical Information in the Application

The applicant addressed the methods it used to identify SSCs that are included within the scope
of subsequent license renewal, in accordance with the requirements of 10 CFR 54.4(a)(1) in

SLRA Section 2.1.4.1, “Safety-Related — 10 CFR 54.4(a)(1),” which states:

At SPS [Surry], the safety-related plant components are identified in controlled
engineering drawings and in the PAMS [plant asset monitoring system] database.



The safety-related classifications in the SPS PAMS database were populated and
maintained using a controlled procedure, with classification criteria consistent with
the above 10 CFR 54.4(a)(1) criteria, as described in [SLRA] Section 2.1.3.2.

Safety-related classifications for systems and structures are based on PAMS
safety classification, system and structure descriptions and analyses in the
UFSAR, or on design basis documents such as engineering drawings, evaluations,
or calculations. Systems and structures that are identified as safety-related in the
UFSAR or in design basis documents have been classified as satisfying the criteria
of 10 CFR 54.4(a)(1) and have been included within the scope of subsequent
license renewal.

Plant conditions required per SLR-SRP, including conditions of normal operation,
internal events, anticipated operational occurrences, design basis accidents,
external events, and natural phenomena as described in the CLB, were considered
for subsequent license renewal scoping.

2.1.4.1.2 Staff Evaluation

In accordance with 10 CFR 54.4(a)(1), the applicant must consider all safety-related SSCs
relied on to remain functional during and following a design basis event (DBE) to ensure the
following functions: (1) the integrity of the reactor coolant pressure boundary, (2) the capability
to shut down the reactor and maintain it in a safe shutdown condition, or (3) the capability to
prevent or mitigate the consequences of accidents that could result in potential offsite
exposures comparable to those referred to in 10 CFR 50.34(a)(1); 10 CFR 50.67(b)(2); or

10 CFR Part 100.11 of this chapter, as applicable.

Regarding identification of DBEs, SRP-SLR Section 2.1.3, “Review Procedures,” states:

The set of DBEs as defined in the Rule is not limited to Chapter 15 (or equivalent)
of the UFSAR. Examples of DBEs that may not be described in this chapter
include external events, such as floods, storms, earthquakes, tornadoes, or
hurricanes, and internal events, such as a high-energy line break. Information
regarding DBEs as defined in 10 CFR 50.49(b)(1) may be found in any chapter of
the facility UFSAR, the Commission’s regulations, NRC orders, exemptions, or
license conditions within the CLB. These sources should also be reviewed to
identify SSCs that are relied upon to remain functional during and following DBEs
[as defined in 10 CFR 50.49(b)(1)] to ensure the functions described in

10 CFR 54.4(a)(1).

The staff reviewed the applicant’'s UFSAR and basis documents that describe design basis
conditions in the CLB and address events defined by 10 CFR 50.49(b)(1) and

10 CFR 54.4(a)(1) (documented in the Surry In-Office Audit Report (ML19128A079)). The
UFSAR and basis documents discuss events, such as internal and external flooding, tornadoes,
and missiles. The staff determined that the applicant’s evaluation of DBEs is consistent with the
SRP-SLR. The staff reviewed SLRA Section 2.1.5.1, the applicant’s evaluation of the Rule, and
CLB definitions pertaining to 10 CFR 54.4(a)(1) and finds that the applicant’s CLB definition of
safety-related met the definition of safety-related specified in the Rule.



2.1.4.1.3 Conclusion

On the basis of its review of the SLRA, the staff finds that the applicant’'s methodology for
identifying safety-related SSCs relied upon to remain functional during and following DBEs and
for including those SSCs within the scope of subsequent license renewal is in compliance with
the requirements in 10 CFR 54.4(a)(1) and, therefore, is acceptable.

2.1.4.2  Application of the Scoping Criteria in 10 CFR 54.4(a)(2)
2.1.4.2.1 Summary of Technical Information in the Application

The applicant addressed the methods used to identify SSCs included within the scope of
subsequent license renewal, in accordance with the requirements of 10 CFR 54.4(a)(2) in SLRA
Section 2.1.4.2, “Nonsafety-Related Affecting Safety-Related — 10 CFR 54.4(a)(2),” and
associated subsections. In addition, SLRA Section 2.0 states that the applicant’s methodology
is consistent with the guidance contained in NEI 17-01. NEI 17-01 (which also refers to

NEI 95-10, Appendix F, Revision 6) discusses the implementation of the 10 CFR 54.4(a)(2)
scoping criteria, to include nonsafety-related SSCs whose failure may have the potential to
prevent satisfactory accomplishments of safety functions.

Nonsafety-Related Systems, Structures, and Components Supporting Safety Functions

SLRA Section 2.1.4.2, subsection, “Functional Support for Safety-Related SSC

10 CFR 54.4(a)(1) Functions,” states, “The SPS UFSAR, CLB and other design basis
documents were reviewed to identify nonsafety-related systems or structures required to
support satisfactory accomplishment of a safety-related function. Nonsafety-related systems or
structures credited in CLB documents to support a safety-related function have been included
within the scope of subsequent license renewal.” The applicant identified portions of
nonsafety-related SSCs that were credited in CLB documents to support a safety-related

(10 CFR 54.4(a)) function and included the portions of the nonsafety-related SSCs within the
scope of license renewal in accordance with the requirements of 10 CFR 54.4(2).

Nonsafety-Related Systems, Structures, and Components Attached to Safety-Related Systems,
Structures, and Components

SLRA Section 2.1.4.2, subsection, “Connected to and Provide Structural Support for Safety
Related SSCs,” states the following:

The guidance of NEI 95-10, Appendix F (as referenced in NEI 17-01) was used to
identify the endpoints of nonsafety-related piping components that are directly
attached to, and [that] provide support for safety-related piping components. The
attached nonsafety-related piping components must be included within scope up to
and including the first seismic or equivalent anchor. NEI 95-10, Appendix F (as
referenced in NEI 17-01) lists the following configurations that correspond to this
requirement:

e A seismic anchor is defined as a device or structure that ensures that forces and
moments are restrained in three orthogonal directions.

¢ An equivalent anchor may be defined in the CLB and can be credited for the
10 CFR 54.4(a)(2) evaluation.



¢ An equivalent anchor may also consist of a large piece of plant equipment (e.g., a heat
exchanger) or a series of supports that have been evaluated as a part of a plant-specific
piping design analysis to ensure that forces and moments are restrained in three
orthogonal directions.

o There may be isolated cases where an equivalent anchor per a particular piping
segment is not clearly described within the existing CLB information or original design
basis. In those instances, a combination of restraints or supports such that the NSR
piping and associated structures and components attached to the safety-related piping is
included in scope up to a boundary point that encompasses at least two supports in
each of three orthogonal directions.

In addition, SLRA Section 2.1.4.2, subsection, “Connected to and Provide Structural Support for
Safety-Related SSCs,” states:

An alternative to specifically identifying a seismic anchor or equivalent anchor is to
include enough of the nonsafety-related piping run to ensure that these anchors are
included and thereby ensure the piping and anchor intended functions are maintained.
The following methods provide assurance that the included piping encompasses the
nonsafety-related piping included in the design basis seismic analysis and is
consistent with the current licensing basis:

a) A base-mounted component (e.g., pump, heat exchanger, tank, etc.) that is a rugged
component and is designed not to impose loads on connecting piping. The subsequent
license renewal scope should include the base-mounted component as it has a support
function for the safety-related piping.

b) A flexible connection is considered a pipe stress analysis model end point when the
flexible connection effectively decouples the piping systems (i.e., does not support loads
or transfer loads across it to connecting piping).

c) A free end of nonsafety-related piping.

d) For nonsafety-related piping runs that are connected at both ends to safety-related
piping include the entire run of nonsafety-related piping.

e) A point where the buried piping exits the ground. The buried portion of the piping should
be included in the scope of subsequent license renewal.

f) A smaller branch line where the moment of inertia ratio of the larger piping to the smaller
piping is equal to or greater than the acceptable ratio defined by the current licensing
basis (ten, at Surry), because significantly smaller piping does not impose loads on
larger piping and does not support larger piping.

Nonsafety-Related Systems, Structures, and Components with the Potential for Spatial
Interaction with Safety-Related Systems, Structures, and Components

SLRA Section 2.1.4.2, subsection, “Potential for Spatial Interactions with Safety-Related SSCs,”
states:

Nonsafety-related systems that are not connected to safety-related piping or
components or are outside the structural support boundary for the attached safety-
related piping system and have a spatial relationship such that their failure could
adversely impact the performance of a safety-related SSC intended function, must



be included within the scope of subsequent license renewal in accordance with

10 CFR 54.4(a)(2) requirements. As described in NEI 95-10, Appendix F, there
are two options when performing this scoping evaluation: a mitigative option and a
preventive option.

SLRA Section 2.1.4.2, subsection, “Potential for Spatial Interactions with Safety-Related SSCs,”
further states:

The preventive option involves identifying the nonsafety-related SSCs that have a
spatial relationship such that failure could adversely impact the performance of a
safety-related SSC intended function and including the identified nonsafety-related
SSC within the scope of subsequent license renewal without consideration of plant
mitigative features. SPS applied the preventive option for 10 CFR 54.4(a)(2)
scoping.

The preventive option as implemented at SPS is based upon a “spaces” approach
for determining potential for spatial interactions with safety-related SSCs. The
boundaries for the “spaces” are structure boundaries that act as physical barriers
and separate safety-related targets from nonsafety-related hazards.

Nonsafety-related piping and components that contain water, oil, or steam, and are
located inside structures that contain safety-related SSCs, are included within the
scope of subsequent license renewal for potential spatial interaction in accordance
with the requirements of criterion 10 CFR 54.4(a)(2).

Scoping of Abandoned Equipment

SLRA Section 2.1.4.2, subsection, “Scoping of Abandoned Mechanical Components,” states:

There are mechanical fluid components at SPS that have been abandoned.
Abandoned piping components within structures containing safety-related components
were excluded from scope when the following conditions were met:

¢ The abandoned piping components do not provide structural or seismic support to
attached safety-related piping, and

e The abandoned piping is separated from sources of water by blanks, blind flanges or
pipe caps. Closed valves are not credited to keep fluid from abandoned components,
and

¢ The abandoned piping is empty of fluid. Piping was verified to be empty by establishing
configuration (such as the piping being open-ended at the low point), by review of
documents that abandoned the equipment, or by ultrasonic testing or other method that
is capable of confirming the absence of trapped fluid. If the above conditions are not
met, the abandoned systems or portions thereof are included within the scope of LR for
aging management. Abandoned equipment is not relied on to perform any function
delineated in 10 CFR 54.4(a)(1) or (a)(3) as it is non-operational.

2.1.4.2.2 Staff Evaluation

The staff reviewed SLRA Section 2.1.4.2 in which the applicant described the scoping
methodology for nonsafety-related SSCs pursuant to 10 CFR 54.4(a)(2). During the review, the



staff followed the guidance contained in SRP SLR Section 2.1.3.1.2, “Nonsafety-Related,” which
states that the applicant should not consider hypothetical failures but rather should base its
evaluation on the plant’'s CLB, engineering judgment and analyses, and relevant operating
experience.

Nonsafety-Related SSCs Required to Perform a Function that Support a Safety-Related
Function

The staff reviewed SLRA Section 2.1.4.2 that describes the method used to identify nonsafety-
related SSCs, which are required to perform a function relied upon by safety-related SSCs to
perform their safety function, to be included within the scope of subsequent license renewal in
accordance with 10 CFR 54.4(a)(2). The staff confirmed that the applicant had reviewed the
UFSAR and other CLB documents to identify nonsafety-related SSCs, which perform a function
relied upon by safety-related SSCs, and whose failure could prevent the performance of a
safety function. The staff determined that the applicant had identified the nonsafety-related
SSCs, which perform a function relied upon by safety-related SSCs, and whose failure could
prevent the performance of a safety function and included those SSCs within the scope of
subsequent license renewal in accordance with 10 CFR 54.4(a)(2).

The staff finds that the applicant’'s methodology for identifying nonsafety-related SSCs that
perform or support a safety function, for inclusion within the scope of subsequent license
renewal, is in accordance with the guidance of the SRP-SLR and the requirements of

10 CFR 54.4(a)(2).

Nonsafety-Related SSCs Directly Connected to Safety-Related SSCs

The staff reviewed SLRA Section 2.1.4.2 that describes the method used to identify
nonsafety-related SSCs, directly connected to safety-related SSCs, to be included within the
scope of subsequent license renewal in accordance with 10 CFR 54.4(a)(2). The staff
determined that the applicant had used a combination of the following to identify the bounding
portion of nonsafety-related piping systems to include within the scope of subsequent license
renewal: seismic anchors, equivalent anchors as defined in the CLB, equivalent anchors as
defined in NEI 17-01(which refers to NEI 95-10), and the bounding conditions identified in
NEI 17-01.

The staff finds that the applicant’'s methodology for identifying and including nonsafety-related
SSCs directly connected to safety-related SSCs, within the scope of subsequent license
renewal, is in accordance with the guidance of the SLR-SRP and the requirements of

10 CFR 54.4(a)(2).

Nonsafety-Related Systems, Structures, and Components with the Potential for Spatial
Interaction with Safety-Related SSCs

The staff reviewed SLRA Section 2.1.4.2, which describes the method, a preventative approach,
used to identify nonsafety-related SSCs with the potential for spatial interaction with
safety-related SSCs to be included within the scope of subsequent license renewal in
accordance with 10 CFR 54.4(a)(2).

The staff determined that the applicant had used a preventive approach and had identified
specific structures that contained fluid-filled nonsafety-related systems that also contained
safety-related SSCs. The staff determined that the applicant had included all fluid-filled



nonsafety-related SSCs located within the structures, within the scope of subsequent license
renewal, in accordance with 10 CFR 54.4(a)(2).

The staff finds that the applicant’'s methodology for identifying and including nonsafety-related
SSCs with the potential for spatial interaction with safety-related SSCs within the scope of
subsequent license renewal is in accordance with the guidance of the SRP-SLR and the
requirements of 10 CFR 54.4(a)(2).

Scoping of Abandoned Equipment

The staff reviewed SLRA Section 2.1.4.2, which describes the method, a preventative
approach, used to identify abandoned equipment providing structural or seismic support to
safety-related SSCs or fluid-filled components with the potential for spatial interaction with
safety-related SSCs, to be included within the scope of subsequent license renewal in
accordance with 10 CFR 54.4(a)(2).

The staff determined that the applicant had used three criteria to evaluate abandoned
equipment, which, if met, provided the determination that the abandoned equipment would not
be required to be included within the scope of subsequent license renewal in accordance with
10 CFR 54.4(a)(2).

The criteria used were that the abandoned equipment (1) did not provide structural or seismic
support to safety-related SSCs, (2) was separated from water sources by blanks, flanges or
pipe caps, and (3) was verified to not contain fluid. These criteria were applied to all abandoned
equipment attached to, or in the vicinity of, safety-related SSCs. If the abandoned equipment
did not meet each of the three criteria, the equipment was included within the scope of license
renewal in accordance with 10 CFR 54.4(a)(2).

The staff finds that the applicant’'s methodology for identifying and including abandoned
equipment, providing structural or seismic support to safety-related SSCs or with the potential
for spatial interaction with safety-related SSCs, within the scope of subsequent license renewal
is in accordance with the guidance of the SRP-SLR and the requirements of 10 CFR 54.4(a)(2).

2.1.4.2.3 Conclusion

On the basis of its review of the SLRA, the staff finds that the applicant’'s methodology for
identifying, evaluating, and including nonsafety-related SSCs, whose failure could prevent
satisfactory accomplishment of the intended functions of safety-related SSCs, within the scope
of subsequent license renewal, is in compliance with the requirements of 10 CFR 54.4(a)(2),
and, therefore, is acceptable.

2.1.4.3  Application of the Scoping Criteria in 10 CFR 54.4(a)(3)
2.1.4.3.1  Summary of Technical Information in the Application

SLRA Section 2.1.4.3, “Regulated Events — 10 CFR 54.4(a)(3),” which describes the methods
for identifying SSCs included within the scope of subsequent license renewal, in accordance
with the requirements of 10 CFR 54.4(a)(3), states:

In accordance with 10 CFR 54.4(a)(3), the systems, structures, and components
within the scope of subsequent license renewal include: All systems, structures



and components relied on in safety analyses or plant evaluations to perform a
function that demonstrates compliance with the Commission's regulations for fire
protection (10 CFR 50.48), environmental qualification (10 CFR 50.49),
pressurized thermal shock (10 CFR 50.61), anticipated transients without scram
(10 CFR 50.62), and station blackout (10 CFR 50.63).

SLRA Section 2.1.4.3 further states:

For each of the five regulations, a technical basis document was prepared to
provide input into the scoping process. Each of the regulated event technical basis
documents (described in [SLRA] Section 2.1.3.4) identify the systems and
structures that are relied upon to demonstrate compliance with the applicable
regulation. The technical basis documents also identify the source documentation
used to determine the scope of components within the system that are credited to
demonstrate compliance with each of the applicable regulated events. Guidance
provided by the technical basis documents was incorporated into the system and
structure scoping evaluations, to determine the SSCs credited for each of the
regulated events. SSCs credited in the regulated events have been classified as
satisfying criteria of 10 CFR 54.4(a)(3) and have been included within the scope of
subsequent license renewal.

2.1.4.3.2 Staff Evaluation

The staff reviewed SLRA Section 2.1.4.3, which describes the method used to identify, and to
include within the scope of subsequent license renewal, those SSCs relied on in safety analyses
or plant evaluations to perform a function that demonstrates compliance with the Commission’s
regulations for fire protection (10 CFR 50.48, “Fire Protection”); environmental qualification

(10 CFR 50.49, “Environmental Qualification of Electric Equipment Important to Safety for
Nuclear Power Plants”); pressurized thermal shock (10 CFR 50.61), “Fracture Toughness
Requirements for Protection Against Pressurized Thermal Shock Events); anticipated transients
without scram (10 CFR 50.62, “Requirements for Reduction of Risk from Anticipated Transients
Without Scram (ATWS) Events for Light-Water-Cooled Nuclear Power Plants”); and station
blackout (10 CFR50.63, “Loss of All Alternating Current Power”).

The staff reviewed the applicant’s implementing procedures and technical basis documents that
describe its method for identifying SSCs within the scope of subsequent license renewal in
accordance with 10 CFR 54.4(a)(3). The implementing procedures describe a process that
considered the current licensing basis information (including the UFSAR), applicable portions of
the SLRA, and subsequent license renewal drawings to verify that the appropriate SSCs were
included within the scope of subsequent license renewal.

The staff reviewed implementing procedures, subsequent license renewal drawings, and
selected scoping results documentation. The staff determined that the applicant had evaluated
the current licensing basis information to identify SSCs that perform the functions addressed in
10 CFR 54.4(a)(3) and included these SSCs within the scope of subsequent license renewal as
documented in the scoping results documentation. In addition, the staff determined that the
scoping results documentation referenced the information sources used to determine the SSCs
credited for compliance with the specified events.

The staff determined that the applicant’s scoping process had considered information sources
used for scoping and screening to verify that the appropriate SSCs were included within the



scope of subsequent license renewal and had evaluated CLB information to identify SSCs that
perform functions addressed in 10 CFR 54.4(a)(3) and had included those SSCs within the
scope of subsequent license renewal. Based on its review of information contained in the SLRA
and the CLB documents reviewed, the staff determined that the applicant’'s methodology is
sufficient for identifying and including SSCs credited in performing functions within the scope of
subsequent license renewal in accordance with the requirements of 10 CFR 54.4(a)(3).

2.1.4.3.3 Conclusion

Based on its review of SLRA Section 2.1.4.3, the staff finds that the applicant’s methodology for
identifying and including SSCs that are relied on to remain functional during regulated events is
in compliance with the requirements of 10 CFR 54.4(a)(3) and, therefore, is acceptable.

2.14.4 Scoping of Systems and Structures
2.1.4.4.1 Summary of Technical Information in the Application
SLRA Section 2.0 states:

The scoping and screening methodology is implemented in accordance with
NEI 17-01, “Industry Guideline for Implementing the Requirements of
10 CFR Part 54 for Subsequent License Renewal.”

SLRA Section 2.1.1 states:

The initial step in the scoping process was to define the entire plant in terms of
systems and structures. Each of these identified plant systems and structures were
then evaluated against the scoping criteria in 10 CFR 54.4(a)(1), (a)(2), and (a)(3),
to determine if the system or structure performs or supports a safety-related
intended function, if the system or structure failure could prevent the satisfactory
accomplishment of a safety-related function, or if the system or structure performs
functions that demonstrate compliance with the requirements of one of the five
subsequent license renewal regulated events. The intended function(s) that are the
bases for including systems and structures within the scope of subsequent license
renewal were also identified. SLRA Section 2.1.1 further states, for mechanical,
structural, and electrical systems, in part:

A mechanical system was included within the scope of subsequent license renewal
if any portion of the system met the scoping criteria in 10 CFR 54.4(a)(1), (a)(2), or
(@)(3). Mechanical systems determined to be within the scope of subsequent
license renewal were then further evaluated to determine those system
components that are required to perform or support the identified system intended
function(s).

A structure was included within the scope of subsequent license renewal if any
portion of the structure met the scoping criteria in 10 CFR 54.4(a)(1), (a)(2), or
(a)(3). Structures were then further evaluated to determine those structural
components that are required to perform or support the identified structure
intended function(s).



Systems that contain Electrical and Instrumentation and Control (1&C)
components, but do not contain mechanical components, are addressed as
electrical and 1&C systems. Electrical and I&C systems were included within the
scope of subsequent license renewal if any portion of the system met the scoping
criteria in 10 CFR 54.4(a)(1), (a)(2), or (a)(3). Electrical and 1&C components within
the in-scope electrical and I&C systems were included within the scope of
subsequent license renewal. Likewise, electrical and 1&C components within in-
scope mechanical systems were included within the scope of subsequent license
renewal.

SLRA Section 2.1.4, “Scoping Methodology,” states, in part:

The scoping process is the systematic process used to identify the SPS systems,
structures, and components within the scope of the license renewal rule. The
scoping process was initially performed at the system and structure level, in
accordance with the scoping criteria identified in 10 CFR 54.4(a). System and
structure intended functions were identified from a review of the CLB and design
basis documents. In-scope boundaries were established and documented in the
scoping evaluations, based on the identified intended functions.

2.1.4.4.2 Staff Evaluation

The staff reviewed SLRA Sections 2.0, 2.1.1, and 2.1.4 and the associated subsections, which
described the applicant’s methodology for identifying SSCs within the scope of subsequent
license renewal to verify that it met the requirements of 10 CFR 54.4(a). SLRA Section 2.1.1
states that the applicant had defined the plant in terms of systems and structures and ensured
that the entire plant was assessed for the scope of subsequent license renewal.

The staff reviewed SLRA Section 2.1.4 and its subsections, which describes the applicant’s
methodology for identifying SSCs within the scope of subsequent license renewal to verify that
the applicant had met the requirements of 10 CFR 54.4(a) for identifying SSCs within the scope
of subsequent license renewal. The staff determined that the applicant had developed
implementing procedures to (1) identify the systems and structures that are subject to

10 CFR 54.4 subsequent license renewal review, (2) determine whether the system or structure
performed its intended functions consistent with the criteria of 10 CFR 54.4(a), and

(3) document the activities in scoping results documentation.

The NRC staff reviewed the applicant’s implementing procedures and a sampling of results
documentation and determined that the applicant had identified the SSCs within the scope of
subsequent license renewal and documented the results of the scoping process in accordance
with the implementing procedures. The results documentation included a description of the
structure or system, a listing of functions performed by the system or structure, identification of
intended functions, the 10 CFR 54.4(a) scoping criteria met by the system or structure,
references, and the basis for the classification of the system or structure’s intended functions.

The staff determined that the applicant had identified the SSCs within the scope of subsequent
license renewal and documented the results of the scoping process in SLRA Section 2.3,
“Scoping and Screening Results: Mechanical Systems”; SLRA Section 2.4, “Scoping and
Screening Results: Structures”; and SLRA Section 2.5, “Scoping and Screening Results:
Electrical and Instrumentation and Control Systems.” SLRA Sections 2.3 through 2.5 included a
description of the structure or system, a listing of functions performed by the system or



structure, an identification of intended functions, the 10 CFR 54.4(a) scoping criteria met by the
system or structure, scoping boundaries, system intended functions, UFSAR references, and
component types subject to aging management review. The staff determined that the
applicant’s process is consistent with the description provided in SLRA Sections 2.0, 2.1
through 2.1.4 and the guidance in SRP-SLR Section 2.1.

2.1.4.4.3 Conclusion

On the basis of its review of the information contained in the SLRA, the staff finds that the
applicant’s scoping methodology is consistent with the guidance contained in the SRP-SLR and
identified those SSCs (1) that are safety-related, (2) whose failure could affect safety-related
intended functions, and (3) that are necessary to demonstrate compliance with the NRC’s
regulations for fire protection, environmental qualification, pressurized thermal shock,
anticipated transient without scram, and station blackout. The staff finds that the applicant’s
methodology is in compliance with the requirements of 10 CFR 54.4(a) and, therefore, is
acceptable.

2.1.5 Screening Methodology
2.1.5.1 Summary of Technical Information in the Application
SLRA Section 2.1.1 states:

After completion of the scoping, the screening process was performed to evaluate
the structures and components within the scope of subsequent license renewal to
identify the long-lived and passive structures and components subject to Aging
Management Review (AMR). In addition, the passive intended functions of
structures and components subject to AMR were identified.

SLRA Section 2.1.1 further states:

Selected components, such as equipment supports, structural items (e.g., fire
barriers), and passive electrical components, were scoped and screened as
commodities. As such, they were not evaluated with the individual system or
structure, but were evaluated collectively as a commodity group.

SLRA Section 2.1.5.1, “Identification of Structures and Components Subject to AMR,” states:

The mechanical system screening process began with the results from the scoping
process. For in-scope mechanical systems, the written descriptions and marked up
system piping and instrumentation diagrams clearly identify the in-scope system
boundary of passive components for subsequent license renewal. The marked up
system piping and instrumentation diagrams are called subsequent license
renewal boundary drawings. These system boundary drawings were reviewed to
identify the passive, long-lived components, and the identified components were
entered into the subsequent license renewal database. Component listings from
the PAMS database were also reviewed to confirm that system components were
considered during the process. In cases where the system piping and
instrumentation diagram did not provide sufficient detail, such as for some large
vendor supplied components (e.g., compressors, emergency diesel generators),
the associated component drawings or vendor manuals were also reviewed. Plant



walkdowns were performed when required for confirmation. Short-lived
components were excluded from aging management review. The bases for their
exclusion were documented and notes were added to the system boundary
drawings to identify their status.

SLRA Section 2.1.5.1 further states:

Structures and structural components typically perform their functions without
moving parts and without a change in configuration or properties. When a structure
or structural component was determined to be within the scope of subsequent
license renewal by the scoping process described in [SLRA] Section 2.1.4.5, the
structure screening methodology classified the component as active or passive.
Active components do not require aging management. This is consistent with
guidance found in NEI 95-10, Appendix B, as referenced by NEI 17-01. During the
structure screening process, the intended function(s) of passive structural
components were documented. In the structure screening process, an evaluation
was made to determine whether in-scope structural components were subject to
replacement based on a qualified life or specified time period. If an in-scope
structural component was determined to be subject to replacement based on a
qualified life or specified time period, the component was identified as short-lived
and was excluded from an AMR. In such a case, the basis for determining that the
structural component was short-lived was documented.

SLRA Section 2.1.5.1 further states:

Screening of electrical and 1&C components within the in-scope electrical, 1&C, and
mechanical systems used a bounding approach as described in NEI 17-01.
Electrical and I&C components for the in-scope systems were assigned to
commodity groups based on the listing in NUREG-2192, Table 2.1-6. Commodities
subject to an aging management review were identified by applying

10 CFR 54.21(a)(1) to identify those commodities that perform their function
without moving parts or a change in configuration (“passive” components). This
method provides the most efficient means for determining the electrical
commodities subject to an aging management review since many electrical and
I&C components are active. Passive commodity groups were reviewed, and any
that did not perform an intended function were determined to not require an aging
management review. The remaining passive commodity groups were screened
consistent with 10 CFR 54.21(a)(1)(ii) to exclude those commodities that are
subject to replacement based on a qualified life or specific time period from the
requirements of an aging management review. The remaining passive
commodities were determined to be subject to aging management review.

2.1.5.2 Staff Evaluation

In accordance with 10 CFR 54.21, each SLRA must contain an IPA that identifies SCs that are
within the scope of subsequent license renewal and that are subject to AMR. The IPA must
identify components that perform an intended function without moving parts or a change in
configuration or properties (passive), as well as components that are not subject to periodic
replacement based on a qualified life or specified time period (long-lived). In addition, the IPA
must include a description and justification of the methodology used to identify passive and
long-lived SCs and a demonstration that the effects of aging on those SCs will be adequately



managed so that the intended function(s) will be maintained under all design conditions
imposed by the plant-specific CLB for the period of extended operation.

The staff reviewed SLRA Sections 2.1.1 and 2.1.5.1 that describe the methodology for
identifying the mechanical, structural, and electrical SCs within the scope of subsequent license
renewal that are subject to AMR. The applicant implemented a process for determining which
SCs were subject to AMR in accordance with the requirements of 10 CFR 54.21(a)(1). SLRA
Section 2.1.6 described the screening process, in which the applicant’s staff evaluated the
component types and commodity groups included within the scope of subsequent license
renewal, and determined which ones were passive and long-lived and, therefore, subject to
AMR.

Mechanical

The staff reviewed the applicant’'s methodology used for mechanical component screening as
described in SLRA Sections 2.1.1 and 2.1.5.1. The staff determined that the applicant used the
screening process described in these documents, along with the information contained in

NEI 17-01 and the SRP SLR, to identify the mechanical SCs subject to AMR. The staff
determined that the applicant had identified the SCs that met the passive criteria in accordance
with the guidance contained in NEI 17-01, and among those SCs, those that were not subject to
replacement based on a qualified life or specified time period (long-lived). These passive,
long-lived components were determined to be subject to AMR.

Structural

The staff reviewed the applicant’'s methodology used for structural component screening as
described in SLRA Sections 2.1.1 and 2.1.5.1. The staff determined that the applicant used the
screening process described in these documents along with the information contained in

NEI 17-01 and the SRP SLR to identify the structural SCs subject to AMR. The staff determined
that the applicant had identified the SCs that met the passive criteria in accordance with the
guidance contained in NEI 17-01 and, among those SCs, those that were not subject to
replacement based on a qualified life or specified time period (long-lived). These passive,
long-lived components were determined to be subject to AMR.

Electrical

The staff reviewed the applicant’'s methodology used for electrical component screening as
described in SLRA Section 2.1.1 and Section 2.1.5.1. The staff confirmed that the applicant had
used the screening process described in the SLRA along with the information contained in NEI
17-01 and the SRP SLR to identify the electrical SSCs subject to AMR. The staff determined
that the applicant had identified electrical commodity groups that met the passive criteria in
accordance with NEI 17-01 and, among those passive SCs, those SCs that were not subject to
replacement based on a qualified life or specified time period (long-lived). These passive,
long-lived components were determined to be subject to AMR.

2.1.5.3 Conclusion

On the basis of its review of the SLRA, the staff finds that the applicant’s screening
methodology is consistent with the guidance contained in the SRP SLR and identified those
passive, long-lived components within the scope of subsequent license renewal that are subject



to AMR. The staff concludes that the applicant’s methodology is in compliance with the
requirements of 10 CFR 54.21(a)(1) and, therefore, is acceptable.

21.6 Summary of Evaluation Findings

Based on its review of the SLRA, the staff finds that the applicant’s description and justification
of its methodology for identifying SSCs within the scope of subsequent license renewal and
SSCs subject to an AMR, as described, are in compliance with the requirements of 10 CFR 54.4
and 10 CFR 54.21(a)(1) and, therefore, are acceptable.

2.2 Plant-Level Scoping Results

2.2.1 Introduction

In Section 2.1 of the SLRA, the applicant described its methodology for identifying systems,
structures, and components within the scope of subsequent license renewal and subject to
aging management review. SLRA Section 2.2, “Plant-Level Scoping Results,” described how
the applicant applied the scoping methodology to determine which systems and structures were
included within the scope of subsequent license renewal. The NRC staff reviewed the
plant-level scoping results to determine whether the applicant had properly identified the
following in accordance with the requirements of 10 CFR 54.4(a):

(1) Safety-related systems, structures, and components that are those relied upon to
remain functional during and following design-basis events (as defined in
10 CFR 50.49).

(2) All nonsafety-related systems, structures, and components whose failure could prevent
satisfactory accomplishment of any of the functions identified in paragraphs (a)(1)(i),
(@)(1)(ii), or (a)(1)(iii) of 10 CFR 54 .4.

(3) All systems, structures, and components relied on in safety analyses or plant
evaluations to perform a function that demonstrates compliance with the Commission's
regulations for fire protection (10 CFR 50.48), environmental qualification
(10 CFR 50.49), pressurized thermal shock (10 CFR 50.61), and station blackout
(10 CFR 50.63).

2.2.2 Summary of Technical Information in the Application
SLRA Section 2.2 states:

Table 2.2-1 [‘Plant-Level Scoping Results”] lists the SPS systems, structures and
commodity groups that were evaluated to determine if they were within the scope
of license renewal, using the methodology described in Section 2.1. A reference to
the section of the application that contains the scoping and screening results is
provided for each in-scope mechanical system, structure and commodity group in
the Table. For electrical systems, a relevant UFSAR reference is provided, if one
exists.

SLRA Table 2.2-1, “Plant-Level Scoping Results,” lists the systems, structures, and commodity
groups within the scope of subsequent license renewal.



2.2.3 Staff Evaluation

The staff evaluated the plant-level scoping implementation results in accordance with the
guidance in NUREG 2192, “Standard Review Plan for Review of Subsequent License Renewal
Applications for Nuclear Power Plants” (SRP SLR), Section 2.2, “Plant-Level Scoping Results.”

To verify that the applicant properly implemented its methodology, the staff's review focused on
the implementation results shown in SLRA Table 2.2-1 to confirm that the applicant did not omit
any plant level systems and structures within the scope of subsequent license renewal.

The staff sampled the contents of the UFSAR based on the systems and structures listed in
SLRA Table 2.2-1.

The staff determined there were no systems or structures with intended functions requiring
inclusion within the scope of license renewal, as defined by 10 CFR 54 .4, that had been omitted
from the scope of license renewal. The staff determined that the applicant had properly
identified the systems and structures within the scope of license renewal in accordance with

10 CFR 54 4.

2.2.4 Conclusion

The NRC staff reviewed SLRA Section 2.2, SLRA Table 2.2-1, and UFSAR supporting
information to determine whether the applicant failed to identify any systems and structures
within the scope of license renewal. The staff finds no such omissions. On the basis of its
review of the SLRA, the staff finds that the applicant, within the scope of subsequent license
renewal, is in compliance with the requirements of 10 CFR 54.4, and, therefore, is acceptable.

2.3 Scoping and Screening Results: Mechanical Systems

This section documents the staff’s review of the applicant’s scoping and screening results for
mechanical systems. Specifically, this section discusses the following items:

reactor vessel, internals, and reactor coolant system
engineered safety features

auxiliary systems

steam and power conversion systems

In accordance with the requirements of 10 CFR 54.21(a)(1), the applicant must list those
passive, long-lived SCs that are within the scope of license renewal and that are subject to an
AMR. To verify that the applicant properly implemented its methodology, the staff focused its
review on the implementation results. This focus allowed the staff to verify that the applicant
identified the mechanical system SCs that met the scoping criteria and that were subject to an
AMR, thus confirming that there were no omissions.

The staff's evaluation of mechanical systems was performed using the evaluation methodology
described in SRP-SLR Section 2.3, “Scoping and Screening Results: Mechanical Systems,” and
considered the system function(s) described in the UFSAR. The objective was to determine
whether the applicant, in accordance with 10 CFR 54.4, has identified components and
supporting structures for mechanical systems that meet the license renewal scoping criteria.
Similarly, the staff evaluated the applicant’s screening results to verify that all passive, long-lived
components are subject to an AMR, as required by 10 CFR 54.21(a)(1).
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In its scoping evaluation, the staff reviewed the SLRA, applicable sections of the UFSAR,
license renewal boundary drawings, and other licensing basis documents, as appropriate, for
each mechanical system within the scope of license renewal. The staff reviewed relevant
licensing basis documents for each mechanical system to confirm that the SLRA specified all
intended functions defined by 10 CFR 54.4(a). The review then focused on identifying any
components with intended functions defined by 10 CFR 54.4(a) that the applicant may have
erroneously omitted from the scoping results.

After reviewing the scoping results, the staff evaluated the applicant’s screening results. For
those SCs with intended functions included under 10 CFR 54.4(a), the staff verified that the
applicant properly screened out only (1) SCs that have functions performed with moving parts or
that have a change in configuration or properties, or (2) SCs that are subject to replacement
after a qualified life or specified time period, as described in 10 CFR 54.21(a)(1). The staff
confirmed that the applicant included SCs that do not meet either of these criteria in the AMR,
as required by 10 CFR 54.21(a)(1). The staff issued requests for additional information (RAls)
as needed to resolve any omissions or discrepancies, as discussed below.

2.3.1 Reactor Vessel, Internals, and Reactor Coolant System

SLRA Section 2.3.1, “Reactor Vessel, Internals, and Reactor Coolant System,” identifies the
reactor vessel, internals, and reactor coolant system, and steam generators SCs subject to an
AMR for license renewal. The applicant described the supporting SCs of the reactor coolant
system in the following SLRA sections:

SLRA Section 2.3.1.1, “Reactor Vessel’

SLRA Section 2.3.1.2, “Reactor Vessel Internals”
SLRA Section 2.3.1.3, “Reactor Coolant”

SLRA Section 2.3.1.4, “Steam Generator”

SER Sections 2.3.1.1-2.3.1.4 include the staff’s findings on its review of SLRA Sections
2.3.1.1-2.3.1.4, respectively.

2.3.1.1 Reactor Vessel
2.3.1.1.1 Summary of Technical Information in the Application

SLRA Section 2.3.1.1 describes the reactor pressure vessel components subject to an AMR
and lists the license renewal boundary drawings that show the system boundaries. SLRA
Table 2.3.1 1 provides a list of the component types subject to an AMR and their intended
functions. SLRA Table 3.1.2-1 provides the results of the applicant’'s AMR for reactor pressure
vessel system SCs.

2.3.1.1.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as being within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).



Using the evaluation methodology described in SLRA Section 2.1 and the guidance in SRP-SLR
Section 2.3, the staff reviewed the following:

SLRA Section 2.3.1.1

SLRA Table 2.3.1-1

SLRA Table 3.1.2-1

UFSAR Sections 3.5,4.2.2.1,4.3.3.2,145.1,14.5.2,14.5.3

The staff's review identified an area in which the SLRA information should be confirmed to
complete the review of the applicant’s scoping and screening results, which resulted in the
issuance of Request for Confirmation of Information (RCI) No. 5 on SLRA Table 2.3.1-1. The
RCI and the applicant’s response is documented in ADAMS Accession No. ML19198A059.

In RCI No. 5, the staff identified that the intended function for “Seal table” in Reactor Vessel
(SLRA Table 2.3.1-1) is “Structural Support,” not the more often invoked “Pressure Boundary.”
The applicant confirmed that the seal table welded to the thimble tube conduits is not wetted
and does not perform a pressure boundary function but does provide support to the thimble tube
conduits.

The staff finds the applicant’s response acceptable, and the concern is resolved because the
intended function for the subject component has been appropriately specified/confirmed and
meets the requirements of 10 CFR 54 .4.

2.3.1.1.3 Conclusion

Based on the staff's evaluation in SER Section 2.3.1.1.2 and on a review of the SLRA and
UFSAR, and license renewal boundary drawings, and the applicant’s response to RCI No. 5, the
staff concludes that the applicant identified the reactor vessel components within the scope of
license renewal as required by 10 CFR 54.4(a). The staff also concludes that the applicant
identified the system components subject to an aging management review in accordance with
the requirements in 10 CFR 54.21(a)(1).

2.3.1.2  Reactor Vessel Internals
2.3.1.2.1  Summary of Technical Information in the Application

SLRA Section 2.3.1.2 describes the reactor vessel internals components subject to an AMR and
lists the license renewal boundary drawings that show the system boundaries. SLRA

Table 2.3.1 2 provides a list of the component types subject to an AMR and their intended
functions. SLRA Table 3.1.2-2 provides the results of the applicant's AMR for reactor vessel
internals system SCs.

2.3.1.2.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as being within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).



Using the evaluation methodology described in SLRA Section 2.1 and the guidance in SRP SLR
Section 2.3, the staff reviewed the following:

SLRA Section 2.3.1.2

SLRA Table 2.3.1-2

SLRA Table 3.1.2-2

UFSAR Sections 3.5.1, 3.5.2,3.5.6,3.5.7,14.5.3

The staff's review identified an area in which the SLRA information should be confirmed to
complete the review of the applicant’s scoping and screening results, which resulted in the
issuance of RCI No. 6 on SLRA Table 2.3.1-2. The RCI and the applicant’s response is
documented in ADAMS Accession No. ML19204A357.

In RCI No. 6, the staff identified that the following components were not included in the SLRA
Table 2.3.1-2: diffuser plate, head and vessel alignment pins, head cooling spray nozzles, and
upper instrumentation conduit and support (tubes, conduits, flange base, locking caps and
support tubes). The applicant confirmed that all the subject components are categorized as “No
additional measures” components that will be required for aging management.

The staff finds the applicant’s response acceptable, and the concern is resolved because the
subject components have been appropriately categorized/confirmed and meet the requirements
of 10 CFR 54 .4.

2.3.1.2.3 Conclusion

Based on the staff’'s evaluation in SER Section 2.3.1.2.2 and on a review of the SLRA, UFSAR,
license renewal boundary drawings, and the applicant’s response to RCI No. 6, the staff
concludes that the applicant identified the reactor vessel internals components within the scope
of license renewal as required by 10 CFR 54.4(a). The staff also concludes that the applicant
identified the system components subject to an aging management review in accordance with
the requirements in 10 CFR 54.21(a)(1).

2.3.1.3  Reactor Coolant
2.3.1.3.1  Summary of Technical Information in the Application

SLRA Section 2.3.1.3 describes the reactor coolant components subject to an AMR and lists the
license renewal boundary drawings that show the system boundaries. SLRA Table 2.3.1 3
provides a list of the component types subject to an AMR and their intended functions. SLRA
Table 3.1.2-3 provides the results of the applicant's AMR for reactor coolant system SCs.

2.3.1.3.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as being within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).
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Using the evaluation methodology described in SLRA Section 2.1 and the guidance in SRP SLR
Section 2.3, the staff reviewed the following:

SLRA Section 2.3.1.3

SLRA Table 2.3.1-3

SLRA Table 3.1.2-3

UFSAR Sections 3.2.2.3,3.2.2.4,4.1.2,4.2,7.1.2,7.5.3.5,14.51,14.5.2,
Table 5.2-1, Table 5.2-2

The staff's review identified an area in which the SLRA information should be confirmed to
complete the review of the applicant’s scoping and screening results, which resulted in the
issuance of RCI Nos. 7 and 8 regarding SLRA Table 2.3.1-3. The RCls and the applicant’s
response are documented in ADAMS Accession No. ML19198A059.

In RCI No.7 on Reactor Coolant-Heat Exchanger (Tube), the staff identified that the intended
function for heat exchanger (reactor coolant pump motor upper bearing oil cooler — tubes and
tube sheet) is specified as “Pressure Boundary” and not “Heat Transfer.” The applicant
confirmed that the reactor coolant pump lubricating oil heat exchangers are not required to
remove heat to satisfy the requirements of 10 CFR 54.21(a)(1).

In RCI No.8 on Reactor Coolant-Pressurizer (Thermal Sleeve), the staff identified that the
intended function for both Pressurizer (spray nozzle thermal sleeve) and Pressurizer (surge
nozzle thermal sleeve) is specified with “Limit Thermal Cycling” and not “Pressure Boundary.”
The applicant confirmed that the thermal sleeves do not perform a pressure boundary function.

The staff finds the applicant’s responses acceptable, and the concerns are resolved because
the intended functions for the subject components have been appropriately specified/confirmed
and meet the requirements of 10 CFR 54 4.

The applicant stated that the pressurizer spray head does not form part of the reactor coolant
pressure boundary or provide structural support of reactor coolant pressure boundary
components and is, therefore, excluded from scope. Staff found that this statement is not
sufficient to determine if the pressurizer spray head should be excluded from scope. As noted
in Table 2.3-1 of NUREG-2192, “Standard Review Plan for Review of Subsequent License
Renewal Applications for Nuclear Power Plants,” some plants rely on the pressurizer spray for
pressure control to achieve cold shutdown during certain fire events. In addition, failure of the
spray head should be evaluated in terms of any possible damage to surrounding safety grade
components; therefore, this component should be evaluated on a plant-specific basis. Staff
requested that the applicant provide additional information in RAI 2.3.1.3 to justify exclusion of
the pressurizer spray head from the scope of AMR by specifically addressing the concerns as
noted in Table 2.3-1 of NUREG-2192, as well as the specific criteria of 10 CFR 54.4 (a)(1) - (3).

In its response to RAI 2.3.1.3 (ML19204A357), the applicant stated that the pressurizer spray
head does not perform any license renewal intended function as defined in 10 CFR 54.4(b).
The applicant stated that the pressurizer spray head does not form part of the reactor coolant
pressure boundary and is not credited for mitigation of the accidents addressed in UFSAR
Chapter 14. The pressurizer spray head does not provide structural support to reactor coolant
pressure boundary components and does not have a (nonsafety-related) leakage boundary
function, since it is not designed to retain water and is entirely contained within the pressurizer.
The spray head is not relied upon during fire events and is not otherwise credited for
compliance with any regulated event. The staff finds the applicant’s response acceptable since
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the concerns as noted in Table 2.3-1 of NUREG-2192 have been resolved and the requirements
of 10 CFR 54.4 are satisfied.

2.3.1.3.3 Conclusion

Based on the staff's evaluation in SER Section 2.3.1.3 and on a review of the SLRA, UFSAR,
license renewal boundary drawings, the applicant’s response to RCI Nos. 7 and 8, and the
applicant’s response to RAI 2.3.1.3, the staff concludes that the applicant identified the reactor
coolant components within the scope of license renewal as required by 10 CFR 54.4(a). The
staff also concludes that the applicant identified the system components subject to an aging
management review in accordance with the requirements in 10 CFR 54.21(a)(1).

2.3.1.4 Steam Generator
2.3.1.4.1  Summary of Technical Information in the Application

SLRA Section 2.3.1.4 describes the steam generator components subject to an AMR and lists
the license renewal boundary drawings that show the system boundaries. SLRA Table 2.3.1 4
provides a list of the component types subject to an AMR and their intended functions. SLRA

Table 3.1.2-4 provides the results of the applicant's AMR for steam generator system SCs.

2.3.1.4.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as being within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in SRP SLR
Section 2.3, the staff reviewed the following:

SLRA Section 2.3.1.4

SLRA Table 2.3.1-4

SLRA Table 3.1.2-4

UFSAR Sections 4.1.2.5,4.1.2.7,4.2.2.3,10.3.1.2,10.3.3, 14.3.2, 14.5.1, 14.5.2

2.3.1.4.3 Conclusion

Based on the staff’s evaluation in SER Section 2.3.1.4.2 and on a review of the SLRA and
UFSAR, and license renewal boundary drawings, the staff concludes that the applicant
identified the steam generator components within the scope of license renewal as required by
10 CFR 54.4(a). The staff also concludes that the applicant identified the system components
subject to an aging management review in accordance with the requirements in

10 CFR 54.21(a)(1).

2.3.2 Engineered Safety Features

SLRA Sections 2.3.2, “Engineered Safety Features,” identifies the containment spray,
recirculation spray, residual heat removal, and safety injection SCs subject to an AMR for
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license renewal. The applicant described the supporting SCs of the engineered safety features
in the following SLRA sections:

e SLRA Section 2.3.2.1, “Containment Spray”

o SLRA Section 2.3.2.2, “Recirculation Spray”

e SLRA Section 2.3.2.3, “Residual Heat Removal”
e SLRA Section 2.3.2.4, “Safety Injection”

SER Sections 2.3.2.1-2.3.2.4 include the staff’s findings on its review of SLRA
Sections 2.3.2.1-2.3.2.4, respectively.

2.3.2.1 Containment Spray
2.3.2.1.1 Summary of Technical Information in the Application

SLRA Section 2.3.2.1 describes the containment spray components subject to an AMR and lists
the license renewal boundary drawings that show the system boundaries. SLRA Table 2.3.2 1
provides a list of the component types subject to an AMR and their intended functions. SLRA
Table 3.2.2-1 provides the results of the applicant's AMR for containment spray system SCs.

2.3.2.1.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as being within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in SRP SLR
Section 2.3, the staff reviewed the following:

SLRA Section 2.3.2.1

SLRA Table 2.3.2-1

SLRA Table 3.2.2-1

UFSAR Section 6.3.1, Tables 5.2.-1, 5.2-2, 6.2-12

The staff's review identified an area in which the SLRA information should be confirmed to
complete the review of the applicant’s scoping and screening results, which resulted in the
issuance of RCI No. 9 on SLRA Table 2.3.2-1. The RCI and the applicant’s response are
documented in ADAMS Accession No. ML19198A059.

In RCI No. 9, the staff identified that the intended function for the containment spray flow
element is “Structure Integrity” and not the function of “Restrict flow.” The applicant confirmed
that these flow elements and the associated piping are outdoors and function to provide
structural support to the attached safety-related piping that connects to the refueling water
storage tanks.

The staff finds the applicant’s response acceptable, and the concern is resolved because the

subject components have been appropriately specified/confirmed and meet the requirements of
10 CFR 54 4.
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2.3.2.1.3 Conclusion

Based on the staff’s evaluation in SER Section 2.3.2.1.2 and on a review of the SLRA and
UFSAR, the staff concludes that the applicant identified the containment spay components
within the scope of license renewal as required by 10 CFR 54.4(a). The staff also concludes
that the applicant identified the system components subject to an aging management review in
accordance with the requirements in 10 CFR 54.21(a)(1).

2.3.2.2  Recirculation Spray
2.3.2.2.1  Summary of Technical Information in the Application

SLRA Section 2.3.2.2 describes the recirculation spray components subject to an AMR and lists
the license renewal boundary drawings that show the system boundaries. SLRA Table 2.3.2 2
provides a list of the component types subject to an AMR and their intended functions. SLRA
Table 3.2.2-2 provides the results of the applicant’'s AMR for recirculation spray system SCs.

2.3.2.2.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as being within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in SRP SLR
Section 2.3, the staff reviewed the following:

SLRA Section 2.3.2.2

SLRA Table 2.3.2-2

SLRA Table 3.2.2-2

UFSAR Section 6.3.1, Tables 5.2.-1, 5.2-2

2.3.2.2.3 Conclusion

Based on the staff’s evaluation in SER Section 2.3.2.2.2 and on a review of the SLRA and
UFSAR, the staff concludes that the applicant identified the recirculation spray components
within the scope of license renewal as required by 10 CFR 54.4(a). The staff also concludes
that the applicant identified the system components subject to an aging management review in
accordance with the requirements in 10 CFR 54.21(a)(1).

2.3.2.3  Residual Heat Removal
2.3.2.3.1  Summary of Technical Information in the Application

SLRA Section 2.3.2.3 describes the residual heat removal components subject to an AMR and
lists the license renewal boundary drawings that show the system boundaries. SLRA

Table 2.3.2 3 provides a list of the component types subject to an AMR and their intended
functions. SLRA Table 3.2.2-3 provides the results of the applicant's AMR for residual heat
removal system SCs.
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2.3.2.3.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as being within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in SRP SLR
Section 2.3, the staff reviewed the following:

SLRA Section 2.3.2.3

SLRA Table 2.3.2-3

SLRA Table 3.2.2-3

UFSAR Section 9.3, Tables 5.2-1, 5.2-2

2.3.2.3.3 Conclusion

Based on the staff's evaluation in SER Section 2.3.2.3.2 and on a review of the SLRA, UFSAR,
and license renewal boundary drawings and the applicant’s response to RAl 2.3.1.3, the staff
concludes that the applicant identified the residual heat removal components within the scope of
license renewal as required by 10 CFR 54.4(a). The staff also concludes that the applicant
identified the system components subject to an aging management review in accordance with
the requirements in 10 CFR 54.21(a)(1).

2.3.24 Safety Injection
2.3.2.4.1  Summary of Technical Information in the Application

SLRA Section 2.3.2.4 describes the safety injection components subject to an AMR and lists the
license renewal boundary drawings that show the system boundaries. SLRA Table 2.3.2 4
provides a list of the component types subject to an AMR and their intended functions. SLRA
Table 3.2.2-4 provides the results of the applicant’'s AMR for safety injection system SCs.

2.3.2.4.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as being within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in SRP SLR
Section 2.3, the staff reviewed the following:

SLRA Section 2.3.2.4

SLRA Table 2.3.2-4

SLRA Table 3.2.2-4

UFSAR Section 6.2, Tables 5.2-1 and 5.2-2
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2.3.2.4.3 Conclusion

Based on the staff’'s evaluation in SER Section 2.3.2.4.2 and on a review of the SLRA, UFSAR,
and license renewal boundary drawings, the staff concludes that the applicant identified the
safety injection components within the scope of license renewal as required by 10 CFR 54 .4(a).
The staff also concludes that the applicant identified the system components subject to an aging
management review in accordance with the requirements in 10 CFR 54.21(a)(1).

2.3.3 Auxiliary Systems

SLRA Section 2.3.3, “Auxiliary Systems,” identifies the auxiliary systems SCs subject to an AMR
for license renewal. The applicant described the supporting SCs of the auxiliary systems in the

following SLRA sections:

SLRA Section 2.3.3.1, “Fuel Handling System”
SLRA Section 2.3.3.2, “Fuel Pool Cooling”

SLRA Section 2.3.3.3, “Cranes and Hoists”

SLRA Section 2.3.3.4, “Service Water”

SLRA Section 2.3.3.5, “Circulating Water”

SLRA Section 2.3.3.6, “Bearing Cooling”

SLRA Section 2.3.3.7, “Chilled Water”

SLRA Section 2.3.3.8, “Component Cooling”

SLRA Section 2.3.3.9, “Neutron Shield Tank Cooling”
SLRA Section 2.3.3.10, “Primary Grade Water”
SLRA Section 2.3.3.11, “Instrument Air”

SLRA Section 2.3.3.12, “Primary and Secondary Plant Gas Supply”
SLRA Section 2.3.3.13, “Service Air”

SLRA Section 2.3.3.14, “Boron Recovery”

SLRA Section 2.3.3.15, “Chemical and Volume Control”
SLRA Section 2.3.3.16, “Incore Instrumentation”
SLRA Section 2.3.3.17, “Reactor Cavity Purification”
SLRA Section 2.3.3.18, “Sampling System”

SLRA Section 2.3.3.19, “Decontamination”

SLRA Section 2.3.3.20, “Drains Aerated”

SLRA Section 2.3.3.21, “Drains Gaseous”

SLRA Section 2.3.3.22, “Gaseous Waste”

SLRA Section 2.3.3.23, “Liquid and Solid Waste”
SLRA Section 2.3.3.24, “Plumbing”

SLRA Section 2.3.3.25, “Radiation Monitoring”
SLRA Section 2.3.3.26, “Vents Aerated”

SLRA Section 2.3.3.27, “Vents Gaseous”

SLRA Section 2.3.3.28, “Water Treatment”

SLRA Section 2.3.3.29, “Ventilation”

SLRA Section 2.3.3.30, “Leakage Monitoring”

SLRA Section 2.3.3.31, “Secondary Vents”

SLRA Section 2.3.3.32, “Vacuum Priming”

SLRA Section 2.3.3.33, “Containment Vacuum”
SLRA Section 2.3.3.34, “Fire Protection”

SLRA Section 2.3.3.35, “Hydrogen Gas”

2-26



SLRA Section 2.3.3.36, “Emergency Diesel Generator System”
SLRA Section 2.3.3.37, “Alternate AC”

SLRA Section 2.3.3.38, “Security”

SLRA Section 2.3.3.39, “Building and Structures”

SLRA Section 2.3.3.40, “Containment Access”

SLRA Section 2.3.3.41, “Electrical Power”

SLRA Section 2.3.3.42, “Helium Vacuum Drying”

SLRA Section 2.3.3.43, “Reactor Building Penetrations”

SER Sections 2.3.3.1-2.3.3.43 include the staff’s findings on its review of SLRA
Sections 2.3.3.1-2.3.3.43, respectively.

2.3.3.1 Fuel Handling System
2.3.3.1.1  Summary of Technical Information in the Application

SLRA Section 2.3.3.1 describes the fuel handling system components subject to an AMR and
lists the license renewal boundary drawings that show the system boundaries. SLRA

Table 2.3.3 1 provides a list of the component types subject to an AMR and their intended
functions. SLRA Table 3.3.2-1 provides the results of the applicant's AMR for fuel handling
system SCs.

2.3.3.1.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as being within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in SRP SLR
Section 2.3, the staff reviewed the following:

SLRA Section 2.3.3.1
SLRA Table 2.3.3-1

SLRA Table 3.3.2-1
UFSAR Sections 5.2, 9.12

2.3.3.1.3 Conclusion

Based on the staff’'s evaluation in SER Section 2.3.3.1.2 and on a review of the SLRA, UFSAR,
and license renewal boundary drawings, the staff concludes that the applicant identified the fuel
handling components within the scope of license renewal as required by 10 CFR 54.4(a). The
staff also concludes that the applicant identified the system components subject to an aging
management review in accordance with the requirements in 10 CFR 54.21(a)(1).
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2.3.3.2  Fuel Pool Cooling
2.3.3.2.1  Summary of Technical Information in the Application

SLRA Section 2.3.3.2 describes the fuel pool cooling system components subject to an AMR
and lists the license renewal boundary drawings that show the system boundaries. SLRA
Table 2.3.3-2 provides a list of the component types subject to an AMR and their intended
functions. SLRA Table 3.3.2-1 provides the results of the applicant's AMR for fuel pool cooling
system SCs.

2.3.3.2.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, “Scoping and Screening Results: Mechanical Systems,” the staff
reviewed:

SLRA Section 2.3.3.2
SLRA Table 2.3.3-2
SLRA Table 3.3.2-2
UFSAR Section 9.5

2.3.3.2.3 Conclusion

Based on the staff’'s evaluation in SER Section 2.3.3.2 and on a review of the SLRA, UFSAR,
and license renewal boundary drawings, the staff concludes that the applicant identified the fuel
pool cooling components within the scope of license renewal as required by 10 CFR 54.4(a).
The staff also concludes that the applicant identified the system components subject to an aging
management review in accordance with the requirements in 10 CFR 54.21(a)(1).

2.3.3.3 Cranes and Hoists
2.3.3.3.1  Summary of Technical Information in the Application

SLRA Section 2.3.3.3 describes the cranes and hoists system components subject to an AMR
and lists the license renewal boundary drawings that show the system boundaries. SLRA
Table 2.3.3-3 provides a list of the component types subject to an AMR and their intended
functions. SLRA Table 3.3.2-3 provides the results of the applicant's AMR for cranes and hoists
SCs.

2.3.3.3.2  Staff Evaluation
The staff evaluated the system functions described in the SLRA and UFSAR to verify that the

applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
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applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

SLRA Section 2.3.3.3

SLRA Table 2.3.3-3

SLRA Table 3.3.2-3

UFSAR Section 9.12.4, Appendix 9B

2.3.3.3.3 Conclusion

Based on the staff's evaluation in SER Section 2.3.3.3.2 and on a review of the SLRA, UFSAR,
and license renewal boundary drawings, the staff concludes that the applicant identified the
cranes and hoists components within the scope of license renewal as required by

10 CFR 54.4(a). The staff also concludes that the applicant identified the system components
subject to an aging management review in compliance with the requirements in

10 CFR 54.21(a)(1).

2.3.34 Service Water
2.3.3.4.1  Summary of Technical Information in the Application

SLRA Section 2.3.3.4 describes the service water system components subject to an AMR and
lists the license renewal boundary drawings that show the system boundaries. SLRA

Table 2.3.3-4 provides a list of the component types subject to an AMR and their intended
functions. SLRA Table 3.3.2-4 provides the results of the applicant's AMR for service water
system SCs.

2.3.3.4.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

e SLRA Section 2.3.3.4
e SLRA Table 2.3.3-4
e SLRA Table 3.3.2-4
e UFSAR Section 9.9, Tables 5.2-1, 5.2-2, Appendix 9C.1.1

The staff noted that the emergency service water (ESW) pump diesel heat exchangers and

ESW pump right angle gear oil cooler were not excluded from the scope of license renewal;
however, the applicant determined that they did not screen in and were not subject to an aging
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management review. Therefore, there are no Table 2 items identifying the component,
component material, applicable aging effects and the aging management program used to
manage these aging effects. The staff considers Dominion’s exclusion of these components
from an aging management review as a staff-identified exception (further discussed in SER
Section 3.0.3.2.7).

2.3.3.4.3 Conclusion

Based on the staff's evaluation in SER Section 2.3.3.4.2 and on a review of the SLRA, UFSAR,
and license renewal boundary drawings, the staff concludes that the applicant identified the
service water components within the scope of license renewal as required by 10 CFR 54.4(a).
The staff also concludes that the applicant identified the system components subject to an aging
management review in compliance with the requirements in 10 CFR 54.21(a)(1).

2.3.3.5 Circulating Water
2.3.3.5.1  Summary of Technical Information in the Application

SLRA Section 2.3.3.5 describes the circulating water system components subject to an AMR
and lists the license renewal boundary drawings that show the system boundaries. SLRA
Table 2.3.3-5 provides a list of the component types subject to an AMR and their intended
functions. SLRA Table 3.3.2-5 provides the results of the applicant's AMR for circulating water
system SCs.

2.3.3.5.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

SLRA Section 2.3.3.5

SLRA Table 2.3.3-5

SLRA Table 3.3.2-5

UFSAR Sections 9.9, 10.3.4, Appendix 9C.1.1

2.3.3.5.3 Conclusion

Based on the staff's evaluation in SER Section 2.3.3.5.2 and on a review of the SLRA, UFSAR,
and license renewal boundary drawings, the staff concludes that the applicant identified the
circulating water components within the scope of license renewal as required by

10 CFR 54.4(a). The staff also concludes that the applicant identified the system components
subject to an aging management review in compliance with the requirements in

10 CFR 54.21(a)(1).
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2.3.3.6  Bearing Cooling
2.3.3.6.1  Summary of Technical Information in the Application

SLRA Section 2.3.3.6 describes the bearing cooler system components subject to an AMR and
lists the license renewal boundary drawings that show the system boundaries. SLRA

Table 2.3.3-6 provides a list of the component types subject to an AMR and their intended
functions. SLRA Table 3.3.2-6 provides the results of the applicant's AMR for bearing cooling
system SCs.

2.3.3.6.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

e SLRA Section 2.3.3.6
e SLRA Table 2.3.3-6
e SLRA Table 3.3.2-6
e UFSAR Section 10.3.9

2.3.3.6.3 Conclusion

Based on the staff's evaluation in SER Section 2.3.3.6.2 and on a review of the SLRA, UFSAR,
and license renewal boundary drawings, the staff concludes that the applicant identified the
bearing cooling components within the scope of license renewal as required by 10 CFR 54.4(a).
The staff also concludes that the applicant identified the system components subject to an aging
management review in compliance with the requirements in 10 CFR 54.21(a)(1).

2.3.3.7 Chilled Water
2.3.3.7.1 Summary of Technical Information in the Application

SLRA Section 2.3.3.7 describes the chilled water system components subject to an AMR and
lists the license renewal boundary drawings that show the system boundaries. SLRA

Table 2.3.3-7 provides a list of the component types subject to an AMR and their intended
functions. SLRA Table 3.3.2-7 provides the results of the applicant's AMR for chilled water
system SCs.

2.3.3.7.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
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included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1, and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

SLRA Section 2.3.3.7

SLRA Table 2.3.3-7

SLRA Table 3.3.2-7

UFSAR Sections 9.4.1.3, 9.4.3.3

2.3.3.7.3 Conclusion

Based on the staff’s evaluation in SER Section 2.3.3.7.2 and on a review of the SLRA, UFSAR,
and license renewal boundary drawings, the staff concludes that the applicant identified the
chilled water system components within the scope of license renewal as required by

10 CFR 54.4(a). The staff also concludes that the applicant identified the system components
subject to an aging management review in compliance with the requirements in

10 CFR 54.21(a)(1).

2.3.3.8 Component Cooling
2.3.3.8.1 Summary of Technical Information in the Application

SLRA Section 2.3.3.8 describes the component cooling system components subject to an AMR
and lists the license renewal boundary drawings that show the system boundaries. SLRA
Table 2.3.3-8 provides a list of the component types subject to an AMR and their intended
functions. SLRA Table 3.3.2-8 provides the results of the applicant's AMR for component
cooling SCs.

2.3.3.8.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

SLRA Section 2.3.3.8
SLRA Table 2.3.3-8
SLRA Table 3.3.2-8
UFSAR Section 9.4

2.3.3.8.3 Conclusion

Based on the staff's evaluation in SER Section 2.3.3.8.2 and on a review of the SLRA, UFSAR,
and license renewal boundary drawings, the staff concludes that the applicant identified the
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component cooling system components within the scope of license renewal as required by

10 CFR 54.4(a). The staff also concludes that the applicant identified the system components
subject to an aging management review in compliance with the requirements in

10 CFR 54.21(a)(1).

2.3.3.9 Neutron Shield Tank Cooling
2.3.3.9.1  Summary of Technical Information in the Application

SLRA Section 2.3.3.9 describes the neutron shield tank cooling system components subject to
an AMR and lists the license renewal boundary drawings that show the system boundaries.
SLRA Table 2.3.3-9 provides a list of the component types subject to an AMR and their
intended functions. SLRA Table 3.3.2-9 provides the results of the applicant’'s AMR for neutron
shield tank cooling system SCs.

2.3.3.9.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

e SLRA Section 2.3.3.9
e SLRA Table 2.3.3-9
e SLRA Table 3.3.2-9
e UFSAR Section 2.3.3.9

2.3.3.9.3 Conclusion

Based on the staff’'s evaluation in SER Section 2.3.3.9.2 and on a review of the SLRA, UFSAR,
and license renewal boundary drawings, the staff concludes that the applicant identified the
neutron shield tank cooling components within the scope of license renewal as required by

10 CFR 54.4(a). The staff also concludes that the applicant identified the system components
subject to an aging management review in compliance with the requirements in

10 CFR 54.21(a)(1).

2.3.3.10 Primary Grade Water

2.3.3.10.1 Summary of Technical Information in the Application

SLRA Section 2.3.3.10 describes the primary grade water system components subject to an
AMR and lists the license renewal boundary drawings that show the system boundaries. SLRA
Table 2.3.3-10 provides a list of the component types subject to an AMR and their intended

functions. SLRA Table 3.3.2-10 provides the results of the applicant’'s AMR for primary grade
water system SCs.
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2.3.3.10.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

e SLRA Section 2.3.3.10
¢ SLRA Table 2.3.3-10
¢ SLRA Table 3.3.2-10
¢ UFSAR Sections 9.2, 9.5

2.3.3.10.3 Conclusion

Based on the staff's evaluation in SER Section 2.3.3.10.2 and on a review of the SLRA,
UFSAR, and license renewal boundary drawings, the staff concludes that the applicant
identified the primary grade water components within the scope of license renewal as required
by 10 CFR 54.4(a). The staff also concludes that the applicant identified the system
components subject to an aging management review in compliance with the requirements in
10 CFR 54.21(a)(1).

2.3.3.11  Instrument Air
2.3.3.11.1  Summary of Technical Information in the Application

SLRA Section 2.3.3.11 describes the instrument air system components subject to an AMR and
lists the license renewal boundary drawings that show the system boundaries. SLRA

Table 2.3.3-11 provides a list of the component types subject to an AMR and their intended
functions. SLRA Table 3.3.2-11 provides the results of the applicant’'s AMR for instrument air
system SCs.

2.3.3.11.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

e SLRA Section 2.3.3.11
e SLRA Table 2.3.3-11
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e SLRA Table 3.3.2-11
¢ UFSAR Section 9.8

2.3.3.11.3 Conclusion

Based on the staff's evaluation in SER Section 2.3.3.11.2 and on a review of the SLRA,
UFSAR, and license renewal boundary drawings, the staff concludes that the applicant
identified the instrument air components within the scope of license renewal as required by

10 CFR 54.4(a). The staff also concludes that the applicant identified the system components
subject to an aging management review in compliance with the requirements in

10 CFR 54.21(a)(1).

2.3.3.12 Primary and Secondary Plant Gas Supply
2.3.3.12.1 Summary of Technical Information in the Application

SLRA Section 2.3.3.12 describes the primary and secondary plant gas supply system
components subject to an AMR and lists the license renewal boundary drawings that show the
system boundaries. SLRA Table 2.3.3-12 provides a list of the component types subject to an
AMR and their intended functions. SLRA Table 3.3.2-12 provides the results of the applicant’s
AMR for primary and secondary plant gas supply system SCs.

2.3.3.12.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

SLRA Section 2.3.3.12
SLRA Table 2.3.3-12
SLRA Table 3.3.2-12
UFSAR Sections 6.2, 10.3.1

2.3.3.12.3 Conclusion

Based on the staff’'s evaluation in SER Section 2.3.3.12.2 and on a review of the SLRA,
UFSAR, and license renewal boundary drawings, the staff concludes that the applicant
identified the primary and secondary plant gas system components within the scope of license
renewal as required by 10 CFR 54.4(a). The staff also concludes that the applicant identified
the system components subject to an aging management review in compliance with the
requirements in 10 CFR 54.21(a)(1).
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2.3.3.13  Service Air
2.3.3.13.1 Summary of Technical Information in the Application

SLRA Section 2.3.3.13 describes the service air system components subject to an AMR and
lists the license renewal boundary drawings that show the system boundaries. SLRA

Table 2.3.3-13 provides a list of the component types subject to an AMR and their intended
functions. SLRA Table 3.3.2-13 provides the results of the applicant's AMR for service air
system SCs.

2.3.3.13.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

e SLRA Section 2.3.3.13
e SLRA Table 2.3.3-13
e SLRA Table 3.3.2-13
¢ UFSAR Sections 5.2, 9.8

2.3.3.13.3 Conclusion

Based on the staff's evaluation in SER Section 2.3.3.13.2 and on a review of the SLRA,
UFSAR, and license renewal boundary drawings, the staff concludes that the applicant
identified the service air system components within the scope of license renewal as required by
10 CFR 54.4(a). The staff also concludes that the applicant identified the system components
subject to an aging management review in compliance with the requirements in

10 CFR 54.21(a)(1).

2.3.3.14 Boron Recovery
2.3.3.14.1 Summary of Technical Information in the Application

SLRA Section 2.3.3.14 describes the boron recovery system components subject to an AMR
and lists the license renewal boundary drawings that show the system boundaries. SLRA
Table 2.3.3-14 provides a list of the component types subject to an AMR and their intended
functions. SLRA Table 3.3.2-14 provides the results of the applicant's AMR for boron recovery
system SCs.

2.3.3.14.2  Staff Evaluation
The staff evaluated the system functions described in the SLRA and UFSAR to verify that the

applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
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applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

SLRA Section 2.3.3.14
SLRA Table 2.3.3-14
SLRA Table 3.3.2-14
UFSAR Section 9.2

2.3.3.14.3 Conclusion

Based on the staff's evaluation in SER Section 2.3.3.14.2 and on a review of the SLRA,
UFSAR, and license renewal boundary drawings, the staff concludes that the applicant
identified the boron recovery system components within the scope of license renewal as
required by 10 CFR 54.4(a). The staff also concludes that the applicant identified the system
components subject to an aging management review in compliance with the requirements in
10 CFR 54.21(a)(1).

2.3.3.15 Chemical and Volume Control
2.3.3.15.1 Summary of Technical Information in the Application

SLRA Section 2.3.3.15 describes the chemical and volume control system components subject
to an AMR and lists the license renewal boundary drawings that show the system boundaries.
SLRA Table 2.3.3-15 provides a list of the component types subject to an AMR and their
intended functions. SLRA Table 3.3.2-15 provides the results of the applicant’'s AMR for
chemical and volume control system SCs.

2.3.3.15.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

e SLRA Section 2.3.3.15
¢ SLRA Table 2.3.3-15
¢ SLRA Table 3.3.2-15
¢ UFSAR Section 9.1
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2.3.3.15.3 Conclusion

Based on the staff’'s evaluation in SER Section 2.3.3.15.2 and on a review of the SLRA,
UFSAR, and license renewal boundary drawings, the staff concludes that the applicant
identified the chemical and volume control system components within the scope of license
renewal as required by 10 CFR 54.4(a). The staff also concludes that the applicant identified
the system components subject to an aging management review in compliance with the
requirements in 10 CFR 54.21(a)(1).

2.3.3.16 Incore Instrumentation
2.3.3.16.1 Summary of Technical Information in the Application

SLRA Section 2.3.3.16 describes the incore instrumentation system components subject to an
AMR and lists the license renewal boundary drawings that show the system boundaries. SLRA
Table 2.3.3-16 provides a list of the component types subject to an AMR and their intended
functions. SLRA Table 3.3.2-16 provides the results of the applicant’'s AMR for incore
instrumentation system SCs.

2.3.3.16.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

SLRA Section 2.3.3.16
SLRA Table 2.3.3-16
SLRA Table 3.3.2-16
UFSAR Section 7.6

2.3.3.16.3 Conclusion

Based on the staff's evaluation in SER Section 2.3.3.16.2 and on a review of the SLRA,
UFSAR, and license renewal boundary drawings, the staff concludes that the applicant
identified the incore instrumentation system components within the scope of license renewal as
required by 10 CFR 54.4(a). The staff also concludes that the applicant identified the system
components subject to an aging management review in compliance with the requirements in

10 CFR 54.21(a)(1).

2.3.3.17  Reactor Cavity Purification
2.3.3.17.1 Summary of Technical Information in the Application

SLRA Section 2.3.3.17 describes the reactor cavity purification system components subject to
an AMR and lists the license renewal boundary drawings that show the system boundaries.
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SLRA Table 2.3.3-17 provides a list of the component types subject to an AMR and their
intended functions. SLRA Table 3.3.2-17 provides the results of the applicant's AMR for reactor
cavity purification system SCs.

2.3.3.17.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

SLRA Section 2.3.3.17
SLRA Table 2.3.3-17

SLRA Table 3.3.2-17
UFSAR Sections 5.2, 9.12.5

2.3.3.17.3 Conclusion

Based on the staff's evaluation in SER Section 2.3.3.17.2 and on a review of the SLRA,
UFSAR, and license renewal boundary drawings, the staff concludes that the applicant
identified the reactor cavity purification components within the scope of license renewal as
required by 10 CFR 54.4(a). The staff also concludes that the applicant identified the system
components subject to an aging management review in compliance with the requirements in
10 CFR 54.21(a)(1).

2.3.3.18 Sampling System
2.3.3.18.1 Summary of Technical Information in the Application

SLRA Section 2.3.3.18 describes the sampling system components subject to an AMR and lists
the license renewal boundary drawings that show the system boundaries. SLRA Table 2.3.3-18
provides a list of the component types subject to an AMR and their intended functions. SLRA
Table 3.3.2-18 provides the results of the applicant's AMR for sampling system SCs.

2.3.3.18.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).
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Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

e SLRA Section 2.3.3.18
e SLRA Table 2.3.3-18
e SLRA Table 3.3.2-18
e UFSAR Sections 5.2, 9.6

2.3.3.18.3 Conclusion

Based on the staff’s evaluation in SER Section 2.3.3.18.2 and on a review of the SLRA,
UFSAR, and license renewal boundary drawings, the staff concludes that the applicant
identified the sampling system components within the scope of license renewal as required by
10 CFR 54.4(a). The staff also concludes that the applicant identified the system components
subject to an aging management review in compliance with the requirements in

10 CFR 54.21(a)(1).

2.3.3.19 Decontamination
2.3.3.19.1  Summary of Technical Information in the Application

SLRA Section 2.3.3.19 describes the decontamination system components subject to an AMR
and lists the license renewal boundary drawings that show the system boundaries. SLRA
Table 2.3.3-19 provides a list of the component types subject to an AMR and their intended
functions. SLRA Table 3.3.2-19 provides the results of the applicant's AMR for decontamination
system SCs.

2.3.3.19.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

SLRA Section 2.3.3.19
SLRA Table 2.3.3-19
SLRA Table 3.3.2-19
UFSAR Section 9.14

2.3.3.19.3 Conclusion

Based on the staff's evaluation in SER Section 2.3.3.19.2 and on a review of the SLRA,
UFSAR, and license renewal boundary drawings, the staff concludes that the applicant
identified the decontamination system components within the scope of license renewal as
required by 10 CFR 54.4(a). The staff also concludes that the applicant identified the system
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components subject to an aging management review in compliance with the requirements in
10 CFR 54.21(a)(1).

2.3.3.20 Drains Aerated
2.3.3.20.1 Summary of Technical Information in the Application

SLRA Section 2.3.3.20 describes the drains aerated system components subject to an AMR
and lists the license renewal boundary drawings that show the system boundaries. SLRA
Table 2.3.3-20 provides a list of the component types subject to an AMR and their intended
functions. SLRA Table 3.3.2-20 provides the results of the applicant's AMR for drains aerated
system SCs.

2.3.3.20.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

SLRA Section 2.3.3.20
SLRA Table 2.3.3-20
SLRA Table 3.3.2-20
UFSAR Sections 5.2, 9.7

2.3.3.20.3 Conclusion

Based on the staff's evaluation in SER Section 2.3.3.20.2 and on a review of the SLRA,
UFSAR, and license renewal boundary drawings, the staff concludes that the applicant
identified the drains aerated system components within the scope of license renewal as required
by 10 CFR 54.4(a). The staff also concludes that the applicant identified the system
components subject to an aging management review in compliance with the requirements in

10 CFR 54.21(a)(1).

2.3.3.21 Drains Gaseous

2.3.3.21.1 Summary of Technical Information in the Application

SLRA Section 2.3.3.21 describes the drains gaseous system components subject to an AMR
and lists the license renewal boundary drawings that show the system boundaries. SLRA
Table 2.3.3-21 provides a list of the component types subject to an AMR and their intended

functions. SLRA Table 3.3.2-21 provides the results of the applicant's AMR for drains gaseous
system SCs.
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2.3.3.21.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

e SLRA Section 2.3.3.21
e SLRA Table 2.3.3-21
e SLRA Table 3.3.2-21
¢ UFSAR Section 5.2, 9.7

2.3.3.21.3 Conclusion

Based on the staff's evaluation in SER Section 2.3.3.21.2 and on a review of the SLRA,
UFSAR, and license renewal boundary drawings, the staff concludes that the applicant
identified the drains gaseous system components within the scope of license renewal as
required by 10 CFR 54.4(a). The staff also concludes that the applicant identified the system
components subject to an aging management review in compliance with the requirements in
10 CFR 54.21(a)(1).

2.3.3.22 Gaseous Waste
2.3.3.22.1 Summary of Technical Information in the Application

SLRA Section 2.3.3.22 describes the gaseous waste system components subject to an AMR
and lists the license renewal boundary drawings that show the system boundaries. SLRA
Table 2.3.3-22 provides a list of the component types subject to an AMR and their intended
functions. SLRA Table 3.3.2-22 provides the results of the applicant's AMR for gaseous waste
system SCs.

2.3.3.22.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

e SLRA Section 2.3.3.22
e SLRA Table 2.3.3-22

2-42



e SLRA Table 3.3.2-22
e UFSAR Sections 5.2, 11.2.5,5.3.5,6.2.3.12

2.3.3.22.3 Conclusion

Based on the staff's evaluation in SER Section 2.3.3.22.2 and on a review of the SLRA,
UFSAR, and license renewal boundary drawings, the staff concludes that the applicant
identified the gaseous waste system components within the scope of license renewal as
required by 10 CFR 54.4(a). The staff also concludes that the applicant identified the system
components subject to an aging management review in compliance with the requirements in
10 CFR 54.21(a)(1).

2.3.3.23 Liquid and Solid Waste
2.3.3.23.1 Summary of Technical Information in the Application

SLRA Section 2.3.3.23 describes the liquid and solid waste system components subject to an
AMR and lists the license renewal boundary drawings that show the system boundaries. SLRA
Table 2.3.3-23 provides a list of the component types subject to an AMR and their intended
functions. SLRA Table 3.3.2-23 provides the results of the applicant’'s AMR for liquid and solid
waste system SCs.

2.3.3.23.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

SLRA Section 2.3.3.23

SLRA Table 2.3.3-23

SLRA Table 3.3.2-23

UFSAR Sections 11.2.3, 11.2.24

2.3.3.23.3 Conclusion

Based on the staff's evaluation in SER Section 2.3.3.23.2 and on a review of the SLRA,
UFSAR, and license renewal boundary drawings, the staff concludes that the applicant
identified the liquid and solid waste system components within the scope of license renewal as
required by 10 CFR 54.4(a). The staff also concludes that the applicant identified the system
components subject to an aging management review in compliance with the requirements in
10 CFR 54.21(a)(1).
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2.3.3.24 Plumbing
2.3.3.24.1 Summary of Technical Information in the Application

SLRA Section 2.3.3.24 describes the plumbing system components subject to an AMR and lists
the license renewal boundary drawings that show the system boundaries. SLRA Table 2.3.3-24
provides a list of the component types subject to an AMR and their intended functions. SLRA
Table 3.3.2-24 provides the results of the applicant's AMR for plumbing system SCs.

2.3.3.24.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

SLRA Section 2.3.3.24

SLRA Table 2.3.3-24

SLRA Table 3.3.2-24

UFSAR Section 15.5.1, Appendix 9c

2.3.3.24.3 Conclusion

Based on the staff’'s evaluation in SER Section 2.3.3.24.2 and on a review of the SLRA,
UFSAR, and license renewal boundary drawings, the staff concludes that the applicant
identified the plumbing system components within the scope of license renewal as required by
10 CFR 54.4(a). The staff also concludes that the applicant identified the system components
subject to an aging management review in compliance with the requirements in

10 CFR 54.21(a)(1).

2.3.3.25 Radiation Monitoring
2.3.3.25.1  Summary of Technical Information in the Application

SLRA Section 2.3.3.25 describes the radiation monitoring system components subject to an
AMR and lists the license renewal boundary drawings that show the system boundaries. SLRA
Table 2.3.3-25 provides a list of the component types subject to an AMR and their intended
functions. SLRA Table 3.3.2-25 provides the results of the applicant’'s AMR for radiation
monitoring system SCs.

2.3.3.25.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
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included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

SLRA Section 2.3.3.25

SLRA Table 2.3.3-25

SLRA Table 3.3.2-25

UFSAR Sections 11.3.3, 11.3.4

2.3.3.25.3 Conclusion

Based on the staff’s evaluation in SER Section 2.3.3.25.2 and on a review of the SLRA,
UFSAR, and license renewal boundary drawings, the staff concludes that the applicant
identified the radiation monitoring system components within the scope of license renewal as
required by 10 CFR 54.4(a). The staff also concludes that the applicant identified the system
components subject to an aging management review in compliance with the requirements in
10 CFR 54.21(a)(1).

2.3.3.26 Vents Aerated
2.3.3.26.1 Summary of Technical Information in the Application

SLRA Section 2.3.3.26 describes the vents aerated system components subject to an AMR and
lists the license renewal boundary drawings that show the system boundaries. SLRA

Table 2.3.3-26 provides a list of the component types subject to an AMR and their intended
functions. SLRA Table 3.3.2-26 provides the results of the applicant’'s AMR for vents aerated
system SCs.

2.3.3.26.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

SLRA Section 2.3.3.26

SLRA Table 2.3.3-26

SLRA Table 3.3.2-26

UFSAR Section 9.7, Tables 5.2-1, 5.2-2

2.3.3.26.3 Conclusion

Based on the staff’'s evaluation in SER Section 2.3.3.26.2 and on a review of the SLRA,
UFSAR, and license renewal boundary drawings, the staff concludes that the applicant
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identified the vents aerated system components within the scope of license renewal as required
by 10 CFR 54.4(a). The staff also concludes that the applicant identified the system
components subject to an aging management review in compliance with the requirements in

10 CFR 54.21(a)(1).

2.3.3.27 Vents Gaseous
2.3.3.27.1 Summary of Technical Information in the Application

SLRA Section 2.3.3.27 describes the vents gaseous system components subject to an AMR
and lists the license renewal boundary drawings that show the system boundaries. SLRA
Table 2.3.3-27 provides a list of the component types subject to an AMR and their intended
functions. SLRA Table 3.3.2-27 provides the results of the applicant’'s AMR for vents gaseous
system SCs.

2.3.3.27.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

e SLRA Section 2.3.3.27
e SLRA Table 2.3.3-27

e SLRA Table 3.3.2-27

e UFSAR Section 9.7

2.3.3.27.3 Conclusion

Based on the staff’'s evaluation in SER Section 2.3.3.27.2 and on a review of the SLRA,
UFSAR, and license renewal boundary drawings, the staff concludes that the applicant
identified the vents gaseous system components within the scope of license renewal as
required by 10 CFR 54.4(a). The staff also concludes that the applicant identified the system
components subject to an aging management review in compliance with the requirements in
10 CFR 54.21(a)(1).

2.3.3.28 Water Treatment

2.3.3.28.1 Summary of Technical Information in the Application

SLRA Section 2.3.3.28 describes the water treatment system components subject to an AMR
and lists the license renewal boundary drawings that show the system boundaries. SLRA
Table 2.3.3-28 provides a list of the component types subject to an AMR and their intended

functions. SLRA Table 3.3.2-28 provides the results of the applicant's AMR for water treatment
system SCs.
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2.3.3.28.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

SLRA Section 2.3.3.28
SLRA Table 2.3.3-28
SLRA Table 3.3.2-28
UFSAR Section 9.11

2.3.3.28.3 Conclusion

Based on the staff's evaluation in SER Section 2.3.3.28.2 and on a review of the SLRA,
UFSAR, and license renewal boundary drawings, the staff concludes that the applicant
identified the water treatment system components within the scope of license renewal as
required by 10 CFR 54.4(a). The staff also concludes that the applicant identified the system
components subject to an aging management review in compliance with the requirements in
10 CFR 54.21(a)(1).

2.3.3.29 Ventilation
2.3.3.29.1 Summary of Technical Information in the Application

SLRA Section 2.3.3.29 describes the ventilation system components subject to an AMR and
lists the license renewal boundary drawings that show the system boundaries. SLRA

Table 2.3.3-29 provides a list of the component types subject to an AMR and their intended
functions. SLRA Table 3.3.2-29 provides the results of the applicant’'s AMR for ventilation
system SCs.

2.3.3.29.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

¢ SLRA Section 2.3.3.29
e SLRA Table 2.3.3-29
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e SLRA Table 3.3.2-29
e UFSAR Sections 9.13,9.10.4.4,9.13

2.3.3.29.3 Conclusion

Based on the staff's evaluation in SER Section 2.3.3.29.2 and on a review of the SLRA,
UFSAR, and license renewal boundary drawings, the staff concludes that the applicant
identified the ventilation system components within the scope of license renewal as required by
10 CFR 54.4(a). The staff also concludes that the applicant identified the system components
subject to an aging management review in compliance with the requirements in

10 CFR 54.21(a)(1).

2.3.3.30 Leakage Monitoring
2.3.3.30.1 Summary of Technical Information in the Application

SLRA Section 2.3.3.30 describes the leakage monitoring system components subject to an
AMR and lists the license renewal boundary drawings that show the system boundaries. SLRA
Table 2.3.3-30 provides a list of the component types subject to an AMR and their intended
functions. SLRA Table 3.3.2-30 provides the results of the applicant's AMR for leakage
monitoring system SCs.

2.3.3.30.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

SLRA Section 2.3.3.30

SLRA Table 2.3.3-30

SLRA Table 3.3.2-30

UFSAR Sections 5.3.2,7.5.1.2

2.3.3.30.3 Conclusion

Based on the staff’'s evaluation in SER Section 2.3.3.30.2 and on a review of the SLRA,
UFSAR, and license renewal boundary drawings, the staff concludes that the applicant
identified the leakage monitoring system components within the scope of license renewal as
required by 10 CFR 54.4(a). The staff also concludes that the applicant identified the system
components subject to an aging management review in compliance with the requirements in
10 CFR 54.21(a)(1).
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2.3.3.31 Secondary Vents
2.3.3.31.1 Summary of Technical Information in the Application

SLRA Section 2.3.3.31 describes the secondary vents system components subject to an AMR
and lists the license renewal boundary drawings that show the system boundaries. SLRA
Table 2.3.3-31 provides a list of the component types subject to an AMR and their intended
functions. SLRA Table 3.3.2-31 provides the results of the applicant’'s AMR for secondary vents
system SCs.

2.3.3.31.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

e SLRA Section 2.3.3.31
e SLRA Table 2.3.3-31
e SLRA Table 3.3.2-31
e UFSAR Section 10.3.8

2.3.3.31.3 Conclusion

Based on the staff's evaluation in SER Section 2.3.3.31.2 and on a review of the SLRA,
UFSAR, and license renewal boundary drawings, the staff concludes that the applicant
identified the secondary vents system components within the scope of license renewal as
required by 10 CFR 54.4(a). The staff also concludes that the applicant identified the system
components subject to an aging management review in compliance with the requirements in
10 CFR 54.21(a)(1).

2.3.3.32 Vacuum Priming
2.3.3.32.1 Summary of Technical Information in the Application

SLRA Section 2.3.3.32 describes the vacuum priming system components subject to an AMR
and lists the license renewal boundary drawings that show the system boundaries. SLRA
Table 2.3.3-32 provides a list of the component types subject to an AMR and their intended
functions. SLRA Table 3.3.2-32 provides the results of the applicant's AMR for vacuum priming
system SCs.

2.3.3.32.2 Staff Evaluation
The staff evaluated the system functions described in the SLRA and UFSAR to verify that the

applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
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applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

SLRA Section 2.3.3.32
SLRA Table 2.3.3-32
SLRA Table 3.3.2-32
UFSAR Sections 9.4.1.1

2.3.3.32.3 Conclusion

Based on the staff's evaluation in SER Section 2.3.3.32.2 and on a review of the SLRA,
UFSAR, and license renewal boundary drawings, the staff concludes that the applicant
identified the vacuum priming system components within the scope of license renewal as
required by 10 CFR 54.4(a). The staff also concludes that the applicant identified the system
components subject to an aging management review in compliance with the requirements in
10 CFR 54.21(a)(1).

2.3.3.33 Containment Vacuum
2.3.3.33.1 Summary of Technical Information in the Application

SLRA Section 2.3.3.33 describes the containment vacuum system components subject to an
AMR and lists the license renewal boundary drawings that show the system boundaries. SLRA
Table 2.3.3-33 provides a list of the component types subject to an AMR and their intended
functions. SLRA Table 3.3.2-33 provides the results of the applicant's AMR for containment
vacuum system SCs.

2.3.3.33.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

e SLRA Section 2.3.3.33
¢ SLRA Table 2.3.3-33
¢ SLRA Table 3.3.2-33
e UFSAR Section 5.3.4, Tables 4.3.3-1, 5.2-1, 5.2-2
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2.3.3.33.3 Conclusion

Based on the staff’'s evaluation in SER Section 2.3.3.33.2 and on a review of the SLRA,
UFSAR, and license renewal boundary drawings, the staff concludes that the applicant
identified the containment vacuum system components within the scope of license renewal as
required by 10 CFR 54.4(a). The staff also concludes that the applicant identified the system
components subject to an aging management review in compliance with the requirements in
10 CFR 54.21(a)(1).

2.3.3.34  Fire Protection
2.3.3.34.1  Summary of Technical Information in the Application

SLRA Section 2.3.3.34 describes the fire protection system components subject to an AMR and
lists the license renewal boundary drawings that show the system boundaries. SLRA Table
2.3.3-34 provides a list of the component types subject to an AMR and their intended functions.
SLRA Table 3.3.2-34 provides the results of the applicant's AMR fire protection system SCs.

2.3.3.34.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

e SLRA Section 2.3.3.33
e SLRA Table 2.3.3-33
¢ SLRA Table 3.3.2-33
¢ UFSAR Section 9.10, 18.27

2.3.3.34.3 Conclusion

Based on the staff’'s evaluation in SER Section 2.3.3.34.2 and on a review of the SLRA,
UFSAR, and license renewal boundary drawings, the staff concludes that the applicant
identified the fire protection system components within the scope of license renewal as required
by 10 CFR 54.4(a). The staff also concludes that the applicant identified the system
components subject to an aging management review in compliance with the requirements in

10 CFR 54.21(a)(1).

2.3.3.35 Hydrogen Gas
2.3.3.35.1  Summary of Technical Information in the Application
SLRA Section 2.3.3.35 describes the hydrogen gas system components subject to an AMR and

lists the license renewal boundary drawings that show the system boundaries. SLRA
Table 2.3.3-35 provides a list of the component types subject to an AMR and their intended
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functions. SLRA Table 3.3.2-35 provides the results of the applicant's AMR for hydrogen gas
system SCs.

2.3.3.35.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

e SLRA Section 2.3.3.35
¢ SLRA Table 2.3.3-35
¢ SLRA Table 3.3.2-35
¢ UFSAR Section 10.3.3.2

2.3.3.35.3 Conclusion

Based on the staff's evaluation in SER Section 2.3.3.35.2 and on a review of the SLRA,
UFSAR, and license renewal boundary drawings, the staff concludes that the applicant
identified the hydrogen gas system components within the scope of license renewal as required
by 10 CFR 54.4(a). The staff also concludes that the applicant identified the system
components subject to an aging management review in compliance with the requirements in

10 CFR 54.21(a)(1).

2.3.3.36 Emergency Diesel Generator System
2.3.3.36.1 Summary of Technical Information in the Application

SLRA Section 2.3.3.36 describes the emergency diesel generator system components subject
to an AMR and lists the license renewal boundary drawings that show the system boundaries.
SLRA Table 2.3.3-36 provides a list of the component types subject to an AMR and their
intended functions. SLRA Table 3.3.2-36 provides the results of the applicant's AMR for
emergency diesel generator system SCs.

2.3.3.36.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).
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Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

e SLRA Section 2.3.3.36
¢ SLRA Table 2.3.3-36

¢ SLRA Table 3.3.2-36

e UFSAR Section 8.5

2.3.3.36.3 Conclusion

Based on the staff’s evaluation in SER Section 2.3.3.36.2 and on a review of the SLRA,
UFSAR, and license renewal boundary drawings, the staff concludes that the applicant
identified the emergency diesel generator system components within the scope of license
renewal as required by 10 CFR 54.4(a). The staff also concludes that the applicant identified
the system components subject to an aging management review in compliance with the
requirements in 10 CFR 54.21(a)(1).

2.3.3.37 Alternate AC
2.3.3.37.1 Summary of Technical Information in the Application

SLRA Section 2.3.3.37 describes the alternate AC system components subject to an AMR and
lists the license renewal boundary drawings that show the system boundaries. SLRA

Table 2.3.3-37 provides a list of the component types subject to an AMR and their intended
functions. SLRA Table 3.3.2-37 provides the results of the applicant's AMR alternate AC
system SCs.

2.3.3.37.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

SLRA Section 2.3.3.37
SLRA Table 2.3.3-37
SLRA Table 3.3.2-37
UFSAR Section 8.4.6

2.3.3.37.3 Conclusion

Based on the staff’'s evaluation in SER Section 2.3.3.37.2 and on a review of the SLRA,
UFSAR, and license renewal boundary drawings, the staff concludes that the applicant
identified the alternate AC system components within the scope of license renewal as required
by 10 CFR 54.4(a). The staff also concludes that the applicant identified the system
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components subject to an aging management review in compliance with the requirements in
10 CFR 54.21(a)(1).

2.3.3.38 Security
2.3.3.38.1 Summary of Technical Information in the Application

SLRA Section 2.3.3.38 describes the security system components subject to an AMR and lists
the license renewal boundary drawings that show the system boundaries. SLRA Table 2.3.3-38
provides a list of the component types subject to an AMR and their intended functions. SLRA
Table 3.3.2-38 provides the results of the applicant's AMR for security system SCs.

2.3.3.38.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

SLRA Section 2.3.3.38
SLRA Table 2.3.3-38
SLRA Table 3.3.2-38
UFSAR Section 8.4.5, 8.4.6

2.3.3.38.3 Conclusion

Based on the staff's evaluation in SER Section 2.3.3.38.2 and on a review of the SLRA,
UFSAR, and license renewal boundary drawings, the staff concludes that the applicant
identified the security system components within the scope of license renewal as required by
10 CFR 54.4(a). The staff also concludes that the applicant identified the system components
subject to an aging management review in compliance with the requirements in

10 CFR 54.21(a)(1).

2.3.3.39 Buildings and Structures

2.3.3.39.1  Summary of Technical Information in the Application

SLRA Section 2.3.3.39 describes the building and structures system components subject to an
AMR and lists the license renewal boundary drawings that show the system boundaries. SLRA
Table 2.3.3-39 provides a list of the component types subject to an AMR and their intended

functions. SLRA Table 3.3.2-39 provides the results of the applicant’s AMR for buildings and
structures system SCs.
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2.3.3.39.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

e SLRA Section 2.3.3.39
e SLRA Table 2.3.3-39
e SLRA Table 3.3.2-39
¢ UFSAR Sections 5.5.4,5.5.6,15.5.1.8

2.3.3.39.3 Conclusion

Based on the staff's evaluation in SER Section 2.3.3.39.2 and on a review of the SLRA,
UFSAR, and license renewal boundary drawings, the staff concludes that the applicant
identified the building and structures system components within the scope of license renewal as
required by 10 CFR 54.4(a). The staff also concludes that the applicant identified the system
components subject to an aging management review in compliance with the requirements in

10 CFR 54.21(a)(1).

2.3.3.40 Containment Access
2.3.3.40.1 Summary of Technical Information in the Application

SLRA Section 2.3.3.40 describes the containment access system components subject to an
AMR and lists the license renewal boundary drawings that show the system boundaries. SLRA
Table 2.3.3-40 provides a list of the component types subject to an AMR and their intended
functions. SLRA Table 3.3.2-40 provides the results of the applicant’'s AMR for containment
access system SCs.

2.3.3.40.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

¢ SLRA Section 2.3.3.40
e SLRA Table 2.3.3-40
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e SLRA Table 3.3.2-40
¢ UFSAR Sections 5.5.4,5.5.6

2.3.3.40.3 Conclusion

Based on the staff's evaluation in SER Section 2.3.3.40.2 and on a review of the SLRA,
UFSAR, and license renewal boundary drawings, the staff concludes that the applicant
identified the containment access system components within the scope of license renewal as
required by 10 CFR 54.4(a). The staff also concludes that the applicant identified the system
components subject to an aging management review in compliance with the requirements in
10 CFR 54.21(a)(1).

2.3.3.41  Electrical Power
2.3.3.41.1 Summary of Technical Information in the Application

SLRA Section 2.3.3.41 describes the electrical power system mechanical component (exciter air
coolers) subject to an AMR and lists the license renewal boundary drawings that show the
system boundaries. SLRA Table 2.3.3-41 provides a list of the component types subject to an
AMR and their intended functions. SLRA Table 3.3.2-41 provides the results of the applicant’s
AMR for electrical power system SCs.

2.3.3.41.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

e SLRA Section 2.3.3.41
e SLRA Table 2.3.3-41
e SLRA Table 3.3.2-41
e UFSAR Section 8

2.3.3.41.3 Conclusion

Based on the staff’'s evaluation in SER Section 2.3.3.41.2 and on a review of the SLRA,
UFSAR, and license renewal boundary drawings, the staff concludes that the applicant
identified the electrical power system components within the scope of license renewal as
required by 10 CFR 54.4(a). The staff also concludes that the applicant identified the system
components subject to an aging management review in compliance with the requirements in
10 CFR 54.21(a)(1).
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2.3.3.42 Helium Vacuum Drying
2.3.3.42.1 Summary of Technical Information in the Application

SLRA Section 2.3.3.42 describes the helium vacuum drying system components subject to an
AMR and lists the license renewal boundary drawings that show the system boundaries. SLRA
Table 2.3.3-42 provides a list of the component types subject to an AMR and their intended
functions. SLRA Table 3.3.2-42 provides the results of the applicant’s AMR for helium vacuum
drying system SCs.

2.3.3.42.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

e SLRA Section 2.3.3.42
e SLRA Table 2.3.3-42
e SLRA Table 3.3.2-42
e UFSAR Section 9.14

2.3.3.42.3 Conclusion

Based on the staff’'s evaluation in SER Section 2.3.3.42.2 and on a review of the SLRA,
UFSAR, and license renewal boundary drawings, the staff concludes that the applicant
identified the helium vacuum drying system components within the scope of license renewal as
required by 10 CFR 54.4(a). The staff also concludes that the applicant identified the system
components subject to an aging management review in compliance with the requirements in
10 CFR 54.21(a)(1).

2.3.3.43 Reactor Building Penetrations
2.3.3.43.1 Summary of Technical Information in the Application

SLRA Section 2.3.3.43 describes the reactor building penetrations system components subject
to an AMR and lists the license renewal boundary drawings that show the system boundaries.
SLRA Table 2.3.3-43 provides a list of the component types subject to an AMR and their
intended functions. SLRA Table 3.3.2-43 provides the results of the applicant’'s AMR for reactor
building penetrations system SCs.

2.3.3.43.2 Staff Evaluation
The staff evaluated the system functions described in the SLRA and UFSAR to verify that the

applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
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applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

SLRA Section 2.3.3.43
SLRA Table 2.3.3-43
SLRA Table 3.3.2-43
UFSAR Section 5.5

2.3.3.43.3 Conclusion

Based on the staff's evaluation in SER Section 2.3.3.43.2 and on a review of the SLRA,
UFSAR, and license renewal boundary drawings, the staff concludes that the applicant
identified the reactor building penetrations system components within the scope of license
renewal as required by 10 CFR 54.4(a). The staff also concludes that the applicant identified
the system components subject to an aging management review in compliance with the
requirements in 10 CFR 54.21(a)(1).

2.3.4 Steam and Power Conversion Systems

SLRA Section 2.3.4, “Steam and Power Conversion Systems,” identifies the steam and power
conversion systems SCs subject to an AMR for license renewal. The applicant described the
supporting SCs of the steam and power conversion systems in the following SLRA sections:

SLRA Section 2.3.4.1, “Main Turbine”

SLRA Section 2.3.4.2, “Electro-Hydraulic Control”
SLRA Section 2.3.4.3, “Lubricating Oil”

SLRA Section 2.3.4.4, “Main Steam”

SLRA Section 2.3.4.5, “Heating”

SLRA Section 2.3.4.6, “Extraction Steam”

SLRA Section 2.3.4.7, “Auxiliary Steam”

SLRA Section 2.3.4.8, “Feedwater”

SLRA Section 2.3.4.9, “Condensate”

SLRA Section 2.3.4.10, “Condensate Polishing”
SLRA Section 2.3.4.11, “Steam Drains”

SLRA Section 2.3.4.12, “Blowdown”

SLRA Section 2.3.4.13, “Steam Generator Recirculation and Transfer”

2.3.4.1 Main Turbine
2.3.4.1.1  Summary of Technical Information in the Application

SLRA Section 2.3.4.1 describes the main turbine system components subject to an AMR and
lists the license renewal boundary drawings that show the system boundaries. SLRA

Table 2.3.4-1 provides a list of the component types subject to an AMR and their intended
functions. SLRA Table 3.4.2-1 provides the results of the applicant's AMR for the main turbine
system SCs.

2-58



2.3.4.1.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

e SLRA Section 2.3.4.1
e SLRA Table 2.3.4-1
e SLRA Table 3.4.2-1
¢ UFSAR Section 10.3.3.1

2.3.4.1.3 Conclusion

Based on the staff's evaluation in SER Section 2.3.4.1.2 and on a review of the SLRA, UFSAR,
and license renewal boundary drawings, the staff concludes that the applicant identified the
main turbine system components within the scope of license renewal as required by

10 CFR 54.4(a). The staff also concludes that the applicant identified the system components
subject to an aging management review in compliance with the requirements in

10 CFR 54.21(a)(1).

2.3.4.2  Electro-Hydraulic Control
2.3.4.2.1  Summary of Technical Information in the Application

SLRA Section 2.3.4.2 describes the electro-hydraulic control system components subject to an
AMR and lists the license renewal boundary drawings that show the system boundaries. SLRA
Table 2.3.4-2 provides a list of the component types subject to an AMR and their intended
functions. SLRA Table 3.4.2-2 provides the results of the applicant's AMR for electro-hydraulic
control system SCs.

2.3.4.2.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

e SLRA Section 2.3.4.2
e SLRA Table 2.3.4-2
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e SLRA Table 3.4.2-2
¢ UFSAR Section 10.3.3

2.3.4.2.3 Conclusion

Based on the staff's evaluation in SER Section 2.3.4.2.2 and on a review of the SLRA, UFSAR,
and license renewal boundary drawings, the staff concludes that the applicant identified the
electro-hydraulic control system components within the scope of license renewal as required by
10 CFR 54.4(a). The staff also concludes that the applicant identified the system components
subject to an aging management review in compliance with the requirements in

10 CFR 54.21(a)(1).

2.3.4.3  Lubricating Oil
2.3.4.3.1  Summary of Technical Information in the Application

SLRA Section 2.3.4.3 describes the lubricating oil system components subject to an AMR and
lists the license renewal boundary drawings that show the system boundaries. SLRA

Table 2.3.4 3 provides a list of the component types subject to an AMR and their intended
functions. SLRA Table 3.4.2-3 provides the results of the applicant's AMR for lubricating oil
system SCs.

2.3.4.3.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

e SLRA Section 2.3.4.3
e SLRA Table 2.3.4-3
e SLRA Table 3.4.2-3
e UFSAR Sections 8.5,9.10.4.19, 10.3.3.2, 10.3.7

2.3.4.3.3 Conclusion

Based on the staff's evaluation in SER Section 2.3.4.3.2 and on a review of the SLRA, UFSAR,
and license renewal boundary drawings, the staff concludes that the applicant identified the
lubricating oil system components within the scope of license renewal as required by

10 CFR 54.4(a). The staff also concludes that the applicant identified the system components
subject to an aging management review in compliance with the requirements in

10 CFR 54.21(a)(1).
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2.3.4.4 Main Steam
2.3.4.4.1  Summary of Technical Information in the Application

SLRA Section 2.3.4.4 describes the main steam system components subject to an AMR and
lists the license renewal boundary drawings that show the system boundaries. SLRA

Table 2.3.4-4 provides a list of the component types subject to an AMR and their intended
functions. SLRA Table 3.4.2-4 provides the results of the applicant's AMR for main steam
system SCs.

2.3.4.4.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

e SLRA Section2.3.4.4
¢ SLRA Table 2.3.4-4
e SLRA Table 3.4.2-4
e UFSAR Sections 4.3.2, 14.2.10.1, 10.3.1

2.3.4.4.3 Conclusion

Based on the staff’'s evaluation in SER Section 2.3.4.4.2 and on a review of the SLRA, UFSAR,
and license renewal boundary drawings, the staff concludes that the applicant identified the
main steam system components within the scope of license renewal as required by

10 CFR 54.4(a). The staff also concludes that the applicant identified the system components
subject to an aging management review in compliance with the requirements in

10 CFR 54.21(a)(1).

2.3.4.5  Heating
2.3.4.5.1  Summary of Technical Information in the Application

SLRA Section 2.3.4.5 describes the heating system components subject to an AMR and lists
the license renewal boundary drawings that show the system boundaries. SLRA Table 2.3.4-5
provides a list of the component types subject to an AMR and their intended functions. SLRA
Table 3.4.2-5 provides the results of the applicant’'s AMR for heating system SCs.

2.3.4.5.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
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included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

SLRA Section 2.3.4.5
SLRA Table 2.3.4-5
SLRA Table 3.4.2-5
UFSAR Section 10.3.2

2.3.4.5.3 Conclusion

Based on the staff's evaluation in SER Section 2.3.4.5.2 and on a review of the SLRA, UFSAR,
and license renewal boundary drawings, the staff concludes that the applicant identified the
heating system components within the scope of license renewal as required by 10 CFR 54.4(a).
The staff also concludes that the applicant identified the system components subject to an aging
management review in compliance with the requirements in 10 CFR 54.21(a)(1).

2.3.4.6  Extraction Steam
2.3.4.6.1  Summary of Technical Information in the Application

SLRA Section 2.3.4.6 describes the extraction steam system components subject to an AMR
and lists the license renewal boundary drawings that show the system boundaries. SLRA
Table 2.3.4-6 provides a list of the component types subject to an AMR and their intended
functions. SLRA Table 3.4.2-6 provides the results of the applicant's AMR for extraction steam
system SCs.

2.3.4.6.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

SLRA Section 2.3.4.6
SLRA Table 2.3.4-6
SLRA Table 3.4.2-6
UFSAR Section 10.3.2.2

2.3.4.6.3  Conclusion
Based on the staff’'s evaluation in SER Section 2.3.4.6.2 and on a review of the SLRA, UFSAR,

and license renewal boundary drawings, the staff concludes that the applicant identified the
extraction steam system components within the scope of license renewal as required by
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10 CFR 54.4(a). The staff also concludes that the applicant identified the system components
subject to an aging management review in compliance with the requirements in
10 CFR 54.21(a)(1).

2.3.4.7  Auxiliary Steam
2.3.4.7.1 Summary of Technical Information in the Application

SLRA Section 2.3.4.7 describes the auxiliary steam system components subject to an AMR and
lists the license renewal boundary drawings that show the system boundaries. SLRA

Table 2.3.4-7 provides a list of the component types subject to an AMR and their intended
functions. SLRA Table 3.4.2-7 provides the results of the applicant’'s AMR for auxiliary steam
system SCs.

2.3.4.7.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

SLRA Section 2.3.4.7
SLRA Table 2.3.4-7
SLRA Table 3.4.2-7
UFSAR Section 10.3.2

2.3.4.7.3 Conclusion

Based on the staff’'s evaluation in SER Section 2.3.4.7.2 and on a review of the SLRA, UFSAR,
and license renewal boundary drawings, the staff concludes that the applicant identified the
auxiliary steam system components within the scope of license renewal as required by

10 CFR 54.4(a). The staff also concludes that the applicant identified the system components
subject to an aging management review in compliance with the requirements in

10 CFR 54.21(a)(1).

2.3.4.8 Feedwater

2.3.4.8.1 Summary of Technical Information in the Application

SLRA Section 2.3.4.8 describes the feedwater system components subject to an AMR and lists
the license renewal boundary drawings that show the system boundaries. SLRA Table 2.3.4-8

provides a list of the component types subject to an AMR and their intended functions. SLRA
Table 3.4.2-8 provides the results of the applicant's AMR for feedwater system SCs.
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2.3.4.8.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

e SLRA Section 2.3.4.8
e SLRA Table 2.3.4-8
e SLRA Table 3.4.2-8
e UFSAR Section 10.3.5

2.3.4.8.3 Conclusion

Based on the staff's evaluation in SER Section 2.3.4.8.2 and on a review of the SLRA, UFSAR,
and license renewal boundary drawings, the staff concludes that the applicant identified the
feedwater system components within the scope of license renewal as required by

10 CFR 54.4(a). The staff also concludes that the applicant identified the system components
subject to an aging management review in compliance with the requirements in

10 CFR 54.21(a)(1).

2.3.4.9 Condensate
2.3.4.9.1  Summary of Technical Information in the Application

SLRA Section 2.3.4.9 describes the condensate system components subject to an AMR and
lists the license renewal boundary drawings that show the system boundaries. SLRA

Table 2.3.4-9 provides a list of the component types subject to an AMR and their intended
functions. SLRA Table 3.4.2-9 provides the results of the applicant's AMR for condensate
system SCs.

2.3.4.9.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

e SLRA Section 2.3.4.9
e SLRA Table 2.3.4-9

2-64



e SLRA Table 3.4.2-9
e UFSAR Sections 10.3.5, 10.3.6, 14B.5.1.7

2.3.4.9.3 Conclusion

Based on the staff's evaluation in SER Section 2.3.4.9.2 and on a review of the SLRA, UFSAR,
and license renewal boundary drawings, the staff concludes that the applicant identified the
condensate system components within the scope of license renewal as required by

10 CFR 54.4(a). The staff also concludes that the applicant identified the system components
subject to an aging management review in compliance with the requirements in

10 CFR 54.21(a)(1).

2.3.4.10 Condensate Polishing
2.3.4.10.1 Summary of Technical Information in the Application

SLRA Section 2.3.4.10 describes the condensate polishing system components subject to an
AMR and lists the license renewal boundary drawings that show the system boundaries. SLRA
Table 2.3.4-10 provides a list of the component types subject to an AMR and their intended
functions. SLRA Table 3.4.2-10 provides the results of the applicant’'s AMR for condensate
polishing system SCs.

2.3.4.10.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

e SLRA Section 2.3.4.10
e SLRA Table 2.3.4-10
e SLRA Table 3.4.2-10
e UFSAR Section 10.3.5.2

2.3.4.10.3 Conclusion

Based on the staff's evaluation in SER Section 2.3.4.10.2 and on a review of the SLRA,
UFSAR, and license renewal boundary drawings, the staff concludes that the applicant
identified the condensate polishing system components within the scope of license renewal as
required by 10 CFR 54.4(a). The staff also concludes that the applicant identified the system
components subject to an aging management review in compliance with the requirements in
10 CFR 54.21(a)(1).
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2.3.4.11  Steam Drains
2.3.4.11.1 Summary of Technical Information in the Application

SLRA Section 2.3.4.11 describes the steam drains system components subject to an AMR and
lists the license renewal boundary drawings that show the system boundaries. SLRA

Table 2.3.4-11 provides a list of the component types subject to an AMR and their intended
functions. SLRA Table 3.4.2-11 provides the results of the applicant's AMR for steam drains
system SCs.

2.3.4.11.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

e SLRA Section 2.3.4.11
e SLRA Table 2.3.4-11
e SLRA Table 3.4.2-11
e UFSAR Section 10.3.5.2

2.3.4.11.3 Conclusion

Based on the staff's evaluation in SER Section 2.3.4.11.2 and on a review of the SLRA,
UFSAR, and license renewal boundary drawings, the staff concludes that the applicant
identified the steam drains system components within the scope of license renewal as required
by 10 CFR 54.4(a). The staff also concludes that the applicant identified the system
components subject to an aging management review in compliance with the requirements in
10 CFR 54.21(a)(1).

2.3.4.12 Blowdown
2.3.4.12.1 Summary of Technical Information in the Application

SLRA Section 2.3.4.12 describes the blowdown system components subject to an AMR and
lists the license renewal boundary drawings that show the system boundaries. SLRA

Table 2.3.4-12 provides a list of the component types subject to an AMR and their intended
functions. SLRA Table 3.4.2-12 provides the results of the applicant's AMR for blowdown
system SCs.

2.3.4.12.2 Staff Evaluation
The staff evaluated the system functions described in the SLRA and UFSAR to verify that the

applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
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applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

SLRA Section 2.3.4.12

SLRA Table 2.3.4-12

SLRA Table 3.4.2-12

UFSAR Sections 5.2.2,7.2.3.2.7, 10.3.1.2, 14B.5.3.3

2.3.4.12.3 Conclusion

Based on the staff's evaluation in SER Section 2.3.4.12.2 and on a review of the SLRA,
UFSAR, and license renewal boundary drawings, the staff concludes that the applicant
identified the blowdown system components within the scope of license renewal as required by
10 CFR 54.4(a). The staff also concludes that the applicant identified the system components
subject to an aging management review in compliance with the requirements in

10 CFR 54.21(a)(1).

2.3.4.13 Steam Generator Recirculation and Transfer
2.3.4.13.1 Summary of Technical Information in the Application

SLRA Section 2.3.4.13 describes the steam generator recirculation and transfer system
components subject to an AMR and lists the license renewal boundary drawings that show the
system boundaries. SLRA Table 2.3.4-13 provides a list of the component types subject to an
AMR and their intended functions. SLRA Table 3.4.2-13 provides the results of the applicant’s
AMR for steam generator recirculation and transfer system SCs.

2.3.4.13.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.3, the staff reviewed:

e SLRA Section 2.3.4.13
e SLRA Table 2.3.4-13
e SLRA Table 3.4.2-13
e UFSAR Section 10.3.1.2, Tables 5.2-1, 5.2-2
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2.3.4.13.3 Conclusion

Based on the staff’'s evaluation in SER Section 2.3.4.13.2 and on a review of the SLRA,
UFSAR, and license renewal boundary drawings, the staff concludes that the applicant
identified the steam generator recirculation and transfer system components within the scope of
license renewal as required by 10 CFR 54.4(a). The staff also concludes that the applicant
identified the system components subject to an aging management review in compliance with
the requirements in 10 CFR 54.21(a)(1).

2.4 Scoping and Screening Results: Structures

This section documents the staff’s review of the applicant’s scoping and screening results for
structures and components (SCs). In accordance with the requirements of 10 CFR 54.21(a)(1),
the applicant must list passive, long-lived SCs that are within the scope of license renewal and
that are subject to an AMR. To verify that the applicant properly implemented its methodology,
the staff’'s review focused on the implementation results. This focus allowed the staff to confirm
that there were no omissions of structures and components that meet the scoping criteria and
that are subject to an AMR.

The staff's evaluation of the information in the SLRA was the same for all structures and
components. The objective was to determine whether the applicant has identified, in
accordance with 10 CFR 54 .4, structures and components that meet the license renewal
scoping criteria. Similarly, the staff evaluated the applicant’s screening results to verify that all
passive, long lived SCs were subject to an AMR, in accordance with 10 CFR 54.21(a)(1).

In its scoping evaluation, the staff reviewed the applicable SLRA sections, focusing on
components that have not been identified as within the scope of license renewal. The staff
reviewed relevant licensing-basis documents, including the UFSAR, for each structure to
determine whether the applicant has omitted from the scope of license renewal components
with intended functions delineated under 10 CFR 54.4(a). The staff also reviewed the licensing
basis documents to determine whether the SLRA specified all intended functions delineated
under 10 CFR 54.4(a).

After reviewing the scoping results, the staff evaluated the applicant’s screening results. For
those SCs with intended functions included under 10 CFR 54.4(a), the staff verified that the
applicant properly screened out only (1) SCs that have functions performed with moving parts or
that have a change in configuration or properties, or (2) SCs that are subject to replacement
after a qualified life or specified time period, as described in 10 CFR 54.21(a)(1). The staff
confirmed that the applicant included SCs that do not meet either of these criteria in the AMR,
as required by 10 CFR 54.21(a)(1).

241 Summary of Technical Information in the Application

SLRA Sections 2.4.1.1 through 2.4.1.38, as listed below, describe the structures and structural
components subject to an AMR and the boundaries of the structure. SLRA Section 2.4,
evaluates fire barrier walls, floors, ceilings, and other structural fire barrier commodities with the
individual structures in which they are installed. SLRA Tables 2.4.1-1 through 2.4.1-38 list the
structures and structural component types subject to an AMR and their intended functions.
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SLRA Tables 3.5.2-1 through 3.5.2-38 provide the results of the applicant’'s AMR for structures
and components.

SLRA Section 2.4.1.1, “Containment”

SLRA Section 2.4.1.2, “Auxiliary Building Structure”

SLRA Section 2.4.1.3, “Discharge Canal’

SLRA Section 2.4.1.4, “Intake Canal’

SLRA Section 2.4.1.5, “Fuel Building”

SLRA Section 2.4.1.6, “Discharge Tunnel and Seal Pit”

SLRA Section 2.4.1.7, “High Level Intake Structure”

SLRA Section 2.4.1.8, “Low Level Intake Structure”

SLRA Section 2.4.1.9, “Black Battery Building”

SLRA Section 2.4.1.10, “Central Alarm Station”

SLRA Section 2.4.1.11, “Condensate Polishing Building”

SLRA Section 2.4.1.12, “Laundry Facility”

SLRA Section 2.4.1.13, “Machine Shop”

SLRA Section 2.4.1.14, “Radwaste Facility”

SLRA Section 2.4.1.15, “SBO Building”

SLRA Section 2.4.1.16, “Service Building”

SLRA Section 2.4.1.17, “Turbine Building”

SLRA Section 2.4.1.18, “Containment Spray Pump Building”

SLRA Section 2.4.1.19, “Fire Pump House”

SLRA Section 2.4.1.20, “Fuel Oil Pump House”

SLRA Section 2.4.1.21, “Main Steam Valve House”

SLRA Section 2.4.1.22, “Safeguards Building”

SLRA Section 2.4.1.23, “Buried Fuel Oil Tank Missile Barrier”

SLRA Section 2.4.1.24, “Chemical Addition Tank Foundation”
SLRA Section 2.4.1.25, “Duct Banks”

SLRA Section 2.4.1.26, “Emergency Condensate Tank Foundations And Missile
Barriers”

SLRA Section 2.4.1.27, “Fire Protection and Domestic Water Tank Foundation”
SLRA Section 2.4.1.28, “Fuel Oil Line Missile Barrier”

SLRA Section 2.4.1.29, “Fuel Oil Storage Tank Dike”

SLRA Section 2.4.1.30, “Manholes”

SLRA Section 2.4.1.31, “Reactor Containment Subsurface Drainage System Access
Shaft’

SLRA Section 2.4.1.32, “Refueling Water Storage Tank Foundation”
SLRA Section 2.4.1.33, “SBO Structures for Offsite Power”

SLRA Section 2.4.1.34, “Security Lighting Poles”

SLRA Section 2.4.1.35, “Transformer Firewalls and Dikes”

SLRA Section 2.4.1.36, “Component Supports”

SLRA Section 2.4.1.37, “Miscellaneous Structural Commodities”
SLRA Section 2.4.1.38, “NSSS Supports”

2.4.2 Staff Evaluation
The staff evaluated the system functions described in the SLRA and UFSAR to verify that the

applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
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applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.4, “Scoping and Screening Results: Structures,” the staff reviewed:

SLRA Section 2.4.1.1 through 2.4.1.38

SLRA Tables 2.4.1-1 through 2.4.1-38

SLRA Tables 3.3.1, 3.5.1, 3.5.2-37

SLRA Tables 3.5.2-1 through 3.5.2-38

UFSAR sections referenced in SLRA Section 2.4.1

2.4.3 Conclusion

Based on the staff’'s evaluation in SER Section 2.4.2 and on a review of the SLRA, UFSAR, and
license renewal boundary drawings, the staff concludes that the applicant identified the
structures and components within the scope of license renewal as required by 10 CFR 54.4(a).
The staff also concludes that the applicant identified the system components subject to an aging
management review in compliance with the requirements in 10 CFR 54.21(a)(1).

2.5 Scoping and Screening Results: Electrical and Instrumentation and Control
Systems

The staff reviewed SLRA Section 2.5, “Scoping and Screening Results: Electrical and
Instrumentation and Controls Systems,” to evaluate results of the applicant’s activities to identify
electrical and I&C systems within the scope of license renewal and components subject to an
aging management review (AMR) in accordance with 10 CFR 54.4 and 10 CFR 54.21.

10 CFR 54.4(a) requires a list of plant systems, structures, and components (SSCs) within the
scope of the licensee renewal, and 10 CFR 54.4(b), states in part that the intended functions of
these SSCs must be shown to fulfill 10 CFR 54.21. In accordance with the requirements of

10 CFR 54.21(a)(1), the applicant must identify and list passive, long-lived SSCs within the
scope of the subsequent license renewal and subject to an AMR. Standard Review Plan,
NUREG-2192, “Standard Review Plan for Review of Subsequent License Renewal Applications
for Nuclear Power Plants (SRP-SLR),” Section 2.1 and NEI 17-01, “Industry Guideline for
Implementing the Requirements of 10 CFR Part 54 for Subsequent License Renewal” provide
guidance on the scoping and screening for license renewal.

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

The staff used the SRP-SLR and NEI 17-01 guidance to evaluate the methodology used by the
applicant in performing the scoping and screening for the structures and components within the
scope of the subsequent license renewal. The staff reviewed the scoping methodology and
results pertaining to the electrical and I&C system components using the scoping methodology
described in SRP-SLR, Section 2.5, “Scoping and Screening Results: Electrical” and NEI 17-01.
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The staff finds that the scoping methodology described in the SLRA was consistent with the
SRP-SLR and NEI 17-01 guidance.

The scoping criteria in 10 CFR 54.4(a)(3) require, in part, an applicant to consider “all systems,
structures, and components relied on in safety analyses or plant evaluations to perform a
function that demonstrates compliance with the Commission's regulations for station blackout
(SBO) (10 CFR 50.63).”

The staff evaluated the system functions described in the Surry 1 and 2 SLRA and UFSAR to
verify that the applicant had included within the scope of the subsequent license renewal all
components with intended functions delineated under 10 CFR 54.4(a). In SLRA Section 2.1.1
(Scoping Methodology - Introduction), the applicant explained that electrical and 1&C
components that are part of in-scope electrical and 1&C systems and in-scope mechanical
systems are included within the scope of the subsequent license renewal. In addition, the
applicant stated in Section 2.1.3.4, “10 CFR 54.4(a)(3) - Regulated Events,” that all electrical
equipment required to cope with SBO (e.g., alternate ac power sources) and support the
requirements of 10 CFR 50.63, is also within the scope of subsequent license renewal. The
boundaries for electric equipment for SBO are shown in SLRA Figure 2.1-1, “Surry SBO Coping
and Recovery Paths.”

The staff reviewed those components that the applicant identified as within the scope of
subsequent license renewal to verify that the applicant has included all passive and long-lived
components subject to an AMR, in accordance with the requirements of 10 CFR 54.21(a)(1).
The staff also verified whether the applicant had omitted any passive and long-lived
components subject to an AMR in accordance with the requirements of 10 CFR 54.21(a)(1).

The applicant grouped the electrical and 1&C components that were identified to be within the
scope of subsequent license renewal into component commodity groups. The applicant applied
the screening criteria in 10 CFR 54.21(a)(1)(i) and 10 CFR 54.21(a)(1)(ii) to this list of
component commodity groups to identify those that perform their intended functions without
moving parts or without a change in configuration or properties, and to remove the component
commodity groups that are subject to replacement based on a qualified life or specified time
period.

SLRA Section 2.5 identified the following list of passive electrical component and commodity
groups that meet the screening criteria of 10 CFR 54.21(a)(1)(i):

o Cables and Connections
- Cable connections (metallic parts)
- Connector contacts for electrical connections exposed to borated water leakage
- Electrical insulation material for electrical cables and connections
- Fuse Holders - not part of active equipment (insulation material)
- Fuse Holders - not part of active equipment (metallic clamps)
- Switchyard bus and connections
- Transmission conductors
- Transmission connectors
- Cable tie wraps
- Uninsulated ground conductors
o Metal Enclosed Bus
High Voltage Insulators
e Containment Electrical and 1&C Penetrations
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The applicant eliminated cable tie wraps from the electrical commodities with intended
functions. Cable tie-wraps are used in cable installations as cable ties. Cable tie-wraps hold
groups of cables together for restraint and ease of maintenance. Cable tie-wraps are used to
bundle wires and cables together to keep the wire and cable runs neat and orderly. Cable
tie-wraps are used to restrain wires and cables within raceways to facilitate cable installation.
There are no current licensing basis requirements that cable tie-wraps remain functional during
and following design basis events. Cable tie-wraps are not credited for maintaining cable
ampacity, ensuring maintenance of cable minimum bending radius, or maintaining cables within
vertical raceways. The seismic qualification of cable trays does not credit the use of cable
tie-wraps. Cable tie-wraps are not credited in the design basis in terms of any 10 CFR 54.4
intended function. Therefore, cable tie-wraps are not within the scope of subsequent license
renewal and are not subject to aging management review. Based on the review of this
information, the staff finds that the exclusion of cable tie-wraps from the electrical commodities
subject to an AMR is acceptable.

The applicant eliminated uninsulated ground conductors from the electrical commodities with
intended functions. The uninsulated ground conductor component group is comprised of
grounding cable and associated connectors. Ground conductors are provided for equipment
and personnel protection. They do not perform an intended function for license renewal.
Therefore, uninsulated ground conductors are not within the scope of subsequent license
renewal and are not subject to aging management review. Based on the review of this
information, the staff finds that the exclusion of uninsulated ground conductors from the electric
commodities subject to an AMR is acceptable.

The applicant noted that electrical and I&C components and commodities included in the EQ
Program (10 CFR 50.49) are excluded because they have qualified lives and are replaced prior
to the expiration of their qualified lives. Therefore, no electrical and 1&C components and
commodities within the EQ Program are subject to AMR in accordance with the screening
criterion of 10 CFR 54.21(a)(1)(ii). The applicant also described the screening analysis for in-
scope containment electrical and 1&C penetrations which are managed by either the EQ
program or fall under the cable and connections commodity group. The pressure boundary and
structural support intended functions of electrical penetrations are included in the evaluation of
containment in Section 2.4.1.1.

The final results of applying screening criteria per 10 CFR 54.21(a)(1)(i) and

10 CFR 54.21(a)(1)(ii) and component types subject to AMR are listed in the SLRA
Table 2.5.1-1, “Cables and Connections,” Table 2.5.1-2, “High Voltage Insulators,” and
Table 2.5.1-3, “Metal Enclosed Bus.”

As a result of the staff’s review of the list of components subject to an AMR, the staff finds that
the electrical components identified by the applicant as being subject to an AMR were
consistent with the SRP-SLR. The staff also finds that the applicant had included all electrical
and I&C components subject to an AMR in accordance with the requirements of

10 CFR 54.21(a)(1) because the listed electrical and I&C components meet the criteria in

10 CFR 54.21(a)(1)(i) and 10 CFR 54.21(a)(1)(ii). In addition, the staff finds that the inclusion of
the electrical and 1&C systems, electrical and 1&C components in mechanical systems, and
electrical equipment that supports the requirements of 10 CFR 50.63, within the scope of the
subsequent license renewal, is in compliance with the requirements of 10 CFR 54.4(a), and
therefore, is acceptable.
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2.5.1 Summary of Technical Information in the Application

SLRA Section 2.5.1 describes the electrical and instrumentation and control system
components (commodity groups) subject to an AMR, and the boundaries of the structure. SLRA
Tables 2.5.1-1 lists the electrical and instrumentation component types subject to an AMR and
their intended functions. SLRA Table 3.6.2-1 provides the results of the applicant's AMR for
structure and structural components.

2.5.2 Staff Evaluation

The staff evaluated the system functions described in the SLRA and UFSAR to verify that the
applicant has included within the scope of license renewal all components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant identified as within the scope of license renewal to verify that the applicant has
included all passive and long-lived components subject to an AMR, in accordance with the
requirements of 10 CFR 54.21(a)(1).

Using the evaluation methodology described in SLRA Section 2.1 and the guidance in
NUREG-2192, Section 2.5, “Scoping and Screening Results: Electrical and Instrumentation and
Controls Systems,” the staff reviewed:

e SLRA Section 2.5.1
e SLRA Table 2.5.1-1
e SLRA Table 3.6.2-1
¢ UFSAR Sections 9.10, 18.2.7

2.5.3 Conclusion

Based on the staff's evaluation in SER Section 2.5.2 and on a review of the SLRA, UFSAR, and
license renewal boundary drawings, the staff concludes that the applicant identified the
electrical and instrumentation and control components within the scope of license renewal as
required by 10 CFR 54.4(a). The staff also concludes that the applicant identified the
components subject to an aging management review in compliance with the requirements in

10 CFR 54.21(a)(1).

2.6 Conclusion for Scoping and Screening

The staff reviewed the information in SLRA Chapter 2.0. The staff determined that the
applicant’s scoping and screening methodology is consistent with the requirements of
10 CFR 54.4 and 10 CFR 54.21(a)(1).

Based on its review, the staff finds that the applicant has adequately identified those systems,

structures, and components within the scope of license renewal, as required by 10 CFR 54.4(a),
and structures and components subject to an AMR, as required by 10 CFR 54.21(a)(1).
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3 AGING MANAGEMENT REVIEW RESULTS

This section of the safety evaluation report (SER) contains the U.S. Nuclear Regulatory
Commission (NRC) staff's evaluation of Virginia Electric and Power Company’s aging
management reviews (AMRs) and aging management programs (AMPs) for Surry Power
Station, Units 1 and 2 (Surry).

Virginia Electric and Power Company (Dominion Energy Virginia or the applicant) describes
these AMRs and AMPs in its subsequent license renewal application (SLRA) for Surry. SLRA
Section 3 provides the results of the applicant’'s AMRs for those systems and components
identified in SLRA Section 2 as within the scope of license renewal and subject to an AMR.
SLRA Appendix B lists the 44 AMPs that the applicant will rely on to manage or monitor the
aging of passive, long-lived structures and components (SCs).

The staff evaluated the applicant's AMRs for in-scope components subject to an AMR, as
grouped in the following six systems and components groups:

(1) Reactor Vessel, Internals, and Reactor Coolant System (SER Section 3.1)

(2) Engineered Safety Features (SER Section 3.2)

(3) Auxiliary Systems (SER Section 3.3)

(4) Steam and Power Conversion Systems (SER Section 3.4)

(5) Containment, Structures, and Component Supports (SER Section 3.5)

(6) Electrical and Instrumentation and Controls (SER Section 3.6)

3.0 Applicant’s Use of the Generic Aging Lessons Learned for Subsequent
License Renewal Report

In preparing its SLRA, the applicant credited NUREG-2191, Revision 0, “Generic Aging
Lessons Learned for Subsequent License Renewal (GALL-SLR) Report,” dated July 2017
(Agencywide Documents Access and Management System (ADAMS) Accession

Nos. ML17187A031 and ML17187A204) (GALL-SLR Report), for programs and AMR items.
Per 10 CFR 54.29(a)(1), a renewed license may be issued if the Commission finds that actions
have been identified and have been or will be taken with respect to managing the effects of
aging during the period of extended operation on the functionality of structures and components
that have been identified to require review under 10 CFR 54.21(a)(1). The GALL-SLR Report
provides summaries of generic AMPs that the NRC staff has determined would be adequate to
manage the effects of aging for related SCs subject to an AMR. The GALL-SLR Report
identifies the following:

structures, systems, and components (SSCs)

SC materials

environments to which the SCs are exposed

aging effects associated with the material and environment combinations

AMPs credited with managing or monitoring these aging effects

recommendations for further evaluation of certain material, environment, and aging
effect combinations



3.0.1 Format of the Subsequent License Renewal Application

The applicant submitted an application based on the guidance in NUREG-2192, Revision 0,
“Standard Review Plan for Review of Subsequent License Renewal Applications for Nuclear
Power Plants,” dated July 2017 (ADAMS Accession No. ML17188A158) (SRP-SLR), and the
guidance provided by Nuclear Energy Institute (NEI) 17-01, “Industry Guideline for
Implementing the Requirements of 10 CFR Part 54 for Subsequent License Renewal,” dated
March 2017 (ADAMS Accession No. ML17339A599), which the NRC endorsed as acceptable
for use in performing AMRs and drafting SLRAs (ADAMS Accession No. ML18029A368).

The organization of SLRA Section 3 follows the recommendations of NEI 17-01 and parallels
the section structure of SRP-SLR Chapter 3. SLRA Section 3 presents the results of the
applicant's AMRs in the following two table types:

(1) Table 1s: Table 3.x.1, where “3” indicates the SLRA section number, “x” indicates the
subsection number from the GALL-SLR Report, and “1” indicates that this is the first
table type in SLRA Section 3.

(2) Table 2s: Table 3.x.2-y, where “3” indicates the SLRA section number, “X” indicates
the subsection number from the GALL-SLR Report, “2” indicates that this is the second
table type in SLRA Section 3, and “y” indicates the table number for a specific system.

In its Table 1s, the applicant provided a summary of the alignment between the Surry AMR
results and the GALL-SLR Report AMR items. The applicant included a “discussion” column to
document whether each of the AMR summary items in the Table 1 is consistent with the
GALL-SLR Report, consistent with the GALL-SLR Report but uses a different AMP to manage
aging effects, or whether the item is not applicable at Surry. Each Table 1 item provides a
summary of how Table 2 items with similar materials, environments, and aging mechanisms
compare to the GALL-SLR Report and how they will be managed for aging.

In its Table 2s, the applicant provided the detailed results of the AMR for those SCs identified in
SLRA Section 2 as being subject to an AMR. Table 2 includes a column linking each AMR item
to the associated Table 1 summary item.

3.0.2 Staff’s Review Process

The staff conducted the following three types of evaluations of Dominion’s AMR items and the
AMPs listed in SLRA Appendix A and Appendix B that are credited for managing the effects of

aging:

(1) Foritems that the applicant stated are consistent with the GALL-SLR Report, the staff
conducted either an audit or a technical review to determine consistency. Because the
GALL-SLR Report AMPs and AMR analyses are one acceptable method for managing
the effects of aging, the staff did not re-evaluate those AMPs and AMRs that they
determined to be consistent with the GALL-SLR Report.

(2) Foritems that the applicant stated were consistent with the GALL-SLR Report with
exceptions, enhancements, or both, the staff conducted either an audit or a technical
review of the item to determine consistency. In addition, the staff conducted either an
audit or a technical review of the applicant’s technical justifications for the exceptions
or the adequacy of the enhancements.



The SRP-SLR states that an applicant may take one or more exceptions to specific
GALL-SLR Report AMP elements; however, any exception to the GALL-SLR Report
AMP should be described and justified. Therefore, the staff considers exceptions as
being portions of the GALL-SLR Report AMP that the applicant does not intend to
implement.

(3) For all other items, such as plant-specific AMPs and AMR items that do not
correspond to items in the GALL-SLR Report, the staff conducted a technical review to
determine if the findings in 54.29(a)(1) were met.

As part of its SLRA review, the staff conducted an operating experience review audit from
December 6-19, 2018, an in-office regulatory audit from February 4—28, 2019, and an onsite
regulatory audit from April 22—-25, 2019, as detailed in the audit reports dated March 4, 2019
(ADAMS Accession No. ML19046A433), May 30, 2019 (ADAMS Accession No. ML19128A079),
and June 20, 2019 (ADAMS Accession No. ML19169A329), respectively.

These audits and technical reviews are to determine if the Commission can make the findings of
10 CFR 54.29(a)(1), i.e., if actions have been taken or will be taken with respect to managing
the effects of aging during the period of extended operation on the functionality of structures and
components that have been identified to require review under 10 CFR 54.21(a)(1), such that
there is reasonable assurance that activities authorized by the renewed license will continue to
be conducted in accordance with the CLB current licensing basis.

3.0.2.1 Review of AMPs

For those AMPs that the applicant claimed are consistent with the GALL-SLR Report AMPs, the
staff conducted either an audit or a technical review to confirm that the applicant's AMPs are
consistent with the GALL-SLR Report. For each AMP that has one or more deviations, the staff
evaluated each deviation to determine whether the deviation is acceptable, and whether the
AMP, as modified, could adequately manage the aging effect(s) for which it was credited. For
AMPs that are not addressed in the GALL-SLR Report, the staff performed a full review to
determine their adequacy. The staff evaluated the AMPs against the following 10 program
elements defined in Table A.1-1 of the SRP-SLR:

(1) “scope of program” — should include the specific SCs subject to an AMR for SLR.

(2) “preventive actions” — should prevent or mitigate aging degradation.

(3) “parameters monitored or inspected” — should be linked to the degradation of the
particular SC intended function(s).

(4) “detection of aging effects” — should occur before there is a loss of SC intended
function(s). This includes aspects such as method or technique (e.g., visual,
volumetric, surface inspection), frequency, sample size, data collection, and timing of
new or one-time inspections to ensure timely detection of aging effects.

(5) “monitoring and trending” — should provide predictability of the extent of degradation,
as well as timely corrective or mitigative actions.

(6) “acceptance criteria” — these criteria, against which the need for corrective actions will
be evaluated, should ensure that the SC intended function(s) are maintained under all
current licensing basis (CLB) design conditions during the subsequent period of
extended operation.




(7) “corrective actions” — these actions, including root cause determination and prevention
of recurrence, should be timely.

(8) “confirmation process” — should ensure that corrective actions have been completed
and are effective.

(9) “administrative controls” — should provide for a formal review and approval.

(10) “operating experience” — adding the operating experience applicable to the AMP,
including past corrective actions resulting in program enhancements or additional
programs, should provide objective evidence to support the conclusion that the effects
of aging will be adequately managed so that the SC-intended function(s) will be
maintained during the subsequent period of extended operation. Operating
experience with existing programs should be discussed.

In addition, the ongoing review of both plant-specific and industry operating experience,
including relevant research and development, ensures that the AMP is effective in managing the
aging effects for which it is credited. The AMP is either enhanced or new AMPs are developed,
as appropriate, when it is determined through the evaluation of operating experience that the
effects of aging may not be adequately managed.

Details of the staff’'s audit evaluation of program elements 1 through 6 and 10 are documented
in the Regulatory Audit Reports and summarized in SER Section 3.0.3.

The staff reviewed the applicant’s quality assurance (QA) program and documented its
evaluations in SER Section 3.0.4. The staff's evaluation of the QA program included an
assessment of the “corrective actions,” “confirmation process,” and “administrative controls”
program elements (program elements 7, 8, and 9).

The staff reviewed the information regarding the “operating experience” program element and
documented its evaluation in SER Sections 3.0.3 and 3.0.5.

3.0.2.2 Review of AMR Results

Each SLRA Table 2 contains information concerning whether the AMRs identified by the
applicant align with the GALL-SLR Report AMRs. For a given AMR in a Table 2, the staff
reviewed the intended function, material, environment, aging effect requiring management
(AERM), and AMP combination for a particular system component type. Item numbers in
column seven, “NUREG-2191 Item,” of each SLRA Table 2, correlate to an AMR combination
as identified in the GALL-SLR Report. The staff also conducted a technical review of
combinations not consistent with the GALL-SLR Report. The next column, “Table 1 Item,”
refers to a number indicating the correlating row in Table 1.

For component groups evaluated in the GALL-SLR Report for which the applicant claimed
consistency and for which it does not recommend further evaluation, the staff determined, on
the basis of its review, whether the plant-specific components of these GALL-SLR Report
component groups were bounded by the GALL-SLR Report evaluation.

The applicant noted for each AMR item how the information in the tables aligns with the
information in the GALL-SLR Report. The staff audited those AMRs with notes A through E
indicating how the AMR is consistent with the GALL-SLR Report.



Note A indicates that the AMR item is consistent with the GALL-SLR Report for component,
material, environment, and aging effect. In addition, the AMP is consistent with the GALL-SLR
Report AMP. The staff audited these items to verify consistency with the GALL-SLR Report and
to confirm the validity of the AMR for the site-specific conditions. The staff also determined
whether the applicant's AMP is consistent with the GALL-SLR Report AMP.

Note B indicates that the AMR item is consistent with the GALL-SLR Report for component,
material, environment, and aging effect. However, the AMP takes one or more exceptions to
the GALL-SLR Report AMP. The staff audited these items to verify consistency with the
GALL-SLR Report and to confirm the validity of the AMR for the site-specific conditions. The
staff also confirmed that the identified exceptions to the GALL-SLR Report AMPs have been
reviewed and accepted.

Note C indicates that the component for the AMR item is different from that in the GALL-SLR
Report, but that the item is otherwise consistent with the GALL-SLR Report for material,
environment, and aging effect. In addition, the AMP is consistent with the GALL-SLR Report
AMP. This note indicates that the applicant was unable to find an AMR item associated with the
component in the GALL-SLR Report but identified in the GALL-SLR Report a different
component with the same material, environment, aging effect, and AMP as the component
under review. The staff audited these items to verify consistency with the GALL-SLR Report
and to confirm the validity of the AMR for the site-specific conditions. The staff also determined
whether the AMR item of the different component is applicable to the component under review
and whether the AMR is valid for the site-specific conditions. Finally, the staff determined
whether the applicant's AMP is consistent with the GALL-SLR Report AMP.

Note D indicates that the component for the AMR item is different from that in the GALL-SLR
Report, but that the item is otherwise consistent with the GALL-SLR Report for material,
environment, and aging effect. In addition, the AMP takes one or more exceptions to the
GALL-SLR Report AMP. Like note C, this note indicates that the applicant was unable to find
an AMR item associated with the component in the GALL-SLR Report but identified in the
GALL-SLR Report a different component with the same material, environment, aging effect, and
AMP as the component under review. However, note D is used to indicate that the applicant
has taken exceptions to the GALL-SLR Report AMP. The staff audited these items to verify
consistency with the GALL-SLR Report and to confirm the validity of the AMR for the
site-specific conditions. The staff also determined whether the AMR item of the different
component is applicable to the component under review and whether the AMR is valid for the
site-specific conditions. Finally, the staff confirmed that the identified exceptions to the
GALL-SLR Report AMPs have been reviewed and accepted.

Note E indicates that the AMR item is consistent with the GALL-SLR Report for material,
environment, and aging effect but a different AMP is credited or the GALL-SLR Report identifies
a plant-specific AMP. The staff audited these items to verify consistency with the GALL-SLR
Report and to confirm the validity of the AMR for the site-specific conditions. The staff also
determined whether the credited AMP would adequately manage the aging effect.

3.0.2.3 Updated Final Safety Analysis Report Supplement
10 CFR 54.21(d) requires that each application contains an FSAR supplement. Per
10 CFR 54.21(d), the FSAR supplement for the facility must contain a summary description of

the programs and activities for managing the effects of aging and the evaluation of time-limited
aging analyses for the period of extended operation determined by the integrated plant
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assessment and the evaluation of time limited aging analyses. Consistent with the SRP-SLR,

the staff reviewed the updated final safety analysis report (UFSAR) supplement.

3.0.2.4

Documentation and Documents Reviewed

In performing its review, the staff used the SLRA, SLRA supplements, SRP-SLR, GALL-SLR
Report, and applicant responses to requests for additional information (RAIs).

During the regulatory audits, the staff examined the applicant’s justifications, as documented in
the audit summary report, to verify that the applicant’s activities and programs are adequate to
manage the effects of aging on SCs. The staff also conducted detailed discussions and
interviews with the applicant’s license renewal project personnel and others with technical
expertise relevant to aging management.

3.0.3 Aging Management Programs

SER Table 3.0-1 below presents the AMPs credited by the applicant and described in SLRA

Appendix B, “Aging Management Programs.” The table also indicates (a) whether the AMP is
an existing or new program, (b) the staff’s final disposition of the AMP, (c) the GALL-SLR Report
program to which the applicant's AMPs were compared, and (d) the SER section that
documents the staff's evaluation of the program.

Table 3.0-1 Surry Aging Management Programs
New or GALL-SLR Corresponding Agin Corresponding
Surry Aging Existing Report P 9 AgING | gection in this
SLRA . . Management
Management Section(s) Aging Comparison Proaram in the Safety
Program Management (Final Staff g Evaluation
- o GALL-SLR Report
Program Disposition) Report

ASME Section XI A1.1.1 Existing Consistent with | XI.M1, ASME Section 3.0.3.2.1
Inservice Inspection, | B2.1.1 Enhancements | Xl Inservice Inspection,
Subsections IWB, Subsections IWB, IWC,
IWC, and IWD and IWD
Water Chemistry A1.1.2 Existing Consistent with | XI.M2, Water 3.0.3.2.2
(Primary and B2.1.2 Exceptions Chemistry (Primary
Secondary) and Secondary)
Reactor Head A1.1.3 Existing Consistent with | XI.M3, Reactor Head 3.0.3.2.3
Closure Stud Bolting | B2.1.3 Exceptions and | Closure Stud Bolting
(addressed by ISI Enhancements | (addressed by ISI
program) program)
Boric Acid Corrosion | A1.1.4 Existing Consistent X1.M10, Boric Acid 3.0.3.11

B2.1.4 Corrosion
Cracking of A1.15 Existing Consistent XI.M11B, Cracking of 3.0.3.1.2
Nickel-alloy B2.1.5 Nickel-alloy

Components and
Loss of Material Due
to Boric Acid-induced
Corrosion in Reactor
Coolant Pressure
Boundary
Components

Components and Loss
of Material Due to Boric
Acid-induced Corrosion
in Reactor Coolant
Pressure Boundary
Components
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New or GALL-SLR Corresponding Adin Corresponding
Surry Aging Existing Report P 9 AQING | gection in this
SLRA . . Management
Management - Aging Comparison . Safety
Section(s) - Program in the !
Program Management (Final Staff Evaluation
- o GALL-SLR Report
Program Disposition) Report
Thermal Aging A1.1.6 Existing Consistent X1.M12, Thermal Aging | 3.0.3.1.3
Embrittlement of B2.1.6 Embrittlement of Cast
Cast Austenitic Austenitic Stainless
Stainless Steel Steel (CASS)
(CASS)
PWR Vessel A1.1.7 Existing Consistent with | XI.M16A, PWR Vessel | 3.0.3.2.4
Internals B2.1.7 Enhancements | Internals
Flow-Accelerated A1.1.8 Existing Consistent with | XI.M17, 3.0.3.2.5
Corrosion B2.1.8 Enhancements | Flow-Accelerated
Corrosion
Bolting Integrity A1.1.9 Existing Consistent with | XI.M18, Bolting 3.0.3.2.6
B2.1.9 Enhancements | Integrity
Steam Generators A1.1.10 Existing Consistent XI.M19, Steam 3.0.3.1.4
B2.1.10 Generators
Open-Cycle Cooling | A1.1.11 Existing Consistent with | XI.M20, Open-Cycle 3.0.3.2.7
Water System B2.1.11 Exceptions and | Cooling Water System
Enhancements
Closed Treated A1.1.12 Existing Consistent with | XI.M21A, Closed 3.0.3.2.8
Water Systems B2.1.12 Exceptions and | Treated Water
Enhancements | Systems
Inspection of A1.1.13 Existing Consistent with | XI.M23, Inspection of 3.0.3.2.9
Overhead Heavy B2.1.1 Enhancements | Overhead Heavy Load
Load and Light Load and Light Load
(Related to (Related to Refueling)
Refueling) Handling Handling Systems
Systems
Compressed Air A1.1.14 Existing Consistent with | XI.M24, Compressed 3.0.3.2.10
Monitoring B2.1.14 Enhancements | Air Monitoring
Fire Protection A1.1.15 Existing Consistent with | X1.M26, Fire Protection | 3.0.3.2.11
B2.1.15 Enhancements
Fire Water System A1.1.16 Existing Consistent with | XI.M27, Fire Water 3.0.3.2.12
B2.1.16 Exceptions and | System
Enhancements
Outdoor and Large A1.1.17 Existing Consistent with | XI.M29, Outdoor and 3.0.3.2.13
Atmospheric Metallic | B2.1.17 Exceptions and | Large Atmospheric
Storage Tanks Enhancements | Metallic Storage Tanks
Fuel Oil Chemistry A1.1.18 Existing Consistent with | X1.M30, Fuel Qil 3.0.3.2.14
B2.1.18 Exceptions and | Chemistry
Enhancements
Reactor Vessel A1.1.19 Existing Consistent with | XI.M31, Reactor 3.0.3.2.15
Material Surveillance | B2.1.19 Enhancements | Vessel Material
Surveillance
One-Time Inspection | A1.1.20 New Consistent XI.M32, One-Time 3.0.3.1.5
B2.1.20 Inspection
Selective Leaching A1.1.21 New Consistent XI.M33, Selective 3.0.3.1.6
B2.1.21 Leaching
ASME Code Class 1 | A1.1.22 New Consistent with | XI1.M35, ASME Code 3.0.3.2.16
Small-Bore Piping B2.1.22 Exceptions Class 1 Small-Bore

Piping
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New or GALL-SLR Corresponding Adin Corresponding
Surry Aging Existing Report P 9 AQING | gection in this
SLRA . . Management
Management - Aging Comparison . Safety
Section(s) - Program in the !
Program Management (Final Staff Evaluation
- o GALL-SLR Report
Program Disposition) Report
External Surfaces A1.1.23 Existing Consistent with | XI.M36, External 3.0.3.2.17
Monitoring of B2.1.23 Enhancements | Surfaces Monitoring of
Mechanical Mechanical
Components Components
Flux Thimble Tube A1.1.24 Existing Consistent with | XI.M37, Flux Thimble 3.0.3.2.18
Inspection B2.1.24 Enhancements | Tube Inspection
Inspection of Internal | A1.1.25 Existing Consistent with | XI.M38, Inspection of 3.0.3.2.19
Surfaces in B2.1.25 Enhancements | Internal Surfaces in
Miscellaneous Piping Miscellaneous Piping
and Ducting and Ducting
Components Components
Lubricating Oil A1.1.26 Existing Consistent with | XI.M39, Lubricating Oil | 3.0.3.2.20
Analysis B2.1.26 Enhancements | Analysis
Buried and A1.1.27 Existing Consistent with | XI.M41, Buried and 3.0.3.2.21
Underground Piping | B2.1.27 Enhancements | Underground Piping
and Tanks and Tanks
Internal A1.1.28 Existing Consistent with | XI.M42, Internal 3.0.3.2.22
Coatings/Linings for | B2.1.28 Exceptions and | Coatings/Linings for
In-Scope Piping, Enhancements | In-Scope Piping, Piping
Piping Components, Components, Heat
Heat Exchangers, Exchangers, and
and Tanks Tanks
ASME Section XI, A1.1.29 Existing Consistent with | XI1.S1, ASME 3.0.3.2.23
Subsection IWE B2.1.29 Exceptions and | Section XI,
Enhancements | Subsection IWE
ASME Section XI, A1.1.30 Existing Consistent with | X1.S2, ASME 3.0.3.2.24
Subsection IWL B2.1.30 Enhancements | Section XI,
Subsection IWL
ASME Section XI, A1.1.31 Existing Consistent with | XI.S3, ASME 3.0.3.2.25
Subsection IWF B2.1.31 Enhancements | Section XI,
Subsection IWF
10 CFR Part 50, A1.1.32 Existing Consistent X1.84, 10 CFR Part 50, | 3.0.3.1.7
Appendix J B2.1.32 Appendix J
Masonry Walls A1.1.33 Existing Consistent with | XI.S5, Masonry Walls 3.0.3.2.26
B2.1.33 Enhancements
Structures Monitoring | A1.1.34 Existing Consistent with | XI.S6, Structures 3.0.3.2.27
B2.1.34 Enhancements | Monitoring
Inspection of A1.1.35 Existing Consistent with | XI.S7, Inspection of 3.0.3.2.28
Water-Control B2.1.35 Enhancements | Water-Control
Structures Structures Associated
Associated with with Nuclear Power
Nuclear Power Plants
Plants
Protective Coating A1.1.36 Existing Consistent with | XI.S8, Protective 3.0.3.2.29
Monitoring and B2.1.36 Enhancements | Coating Monitoring and

Maintenance

Maintenance
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New or GALL-SLR Corresponding Adin Corresponding
Surry Aging SLRA Existing Report M P g tg 9 | section in this
Management Secti Aging Comparison anagemen Safety
Program el Management (Final Staff ARETELD I (D Evaluation
- o GALL-SLR Report
Program Disposition) Report

Electrical Insulation A1.1.37 Existing Consistent with | XI.E1, Electrical 3.0.3.2.30
for Electrical Cables | B2.1.37 Enhancements | Insulation for Electrical
and Connections Not Cables and
Subject to Connections Not
10 CFR 50.49 Subject to
Environmental 10 CFR 50.49
Qualification Environmental
Requirements Qualification

Requirements
Electrical Insulation A1.1.38 Existing Consistent with | XI.E2, Electrical 3.0.3.2.31
for Electrical Cables B2.1.38 Enhancements Insulation for Electrical
and Connections Not Cables and
Subject to Connections Not
10 CFR 50.49 Subject to
Environmental 10 CFR 50.49
Qualification Environmental
Requirements Used Qualification
in Instrumentation Requirements Used in
Circuits Instrumentation Circuits
Electrical Insulation A1.1.39 Existing Consistent with | XI.E3A, Electrical 3.0.3.2.32
for Inaccessible B2.1.39 Enhancements Insulation for
Medium-Voltage Inaccessible
Power Cables Not Medium-Voltage Power
Subject to Cables Not Subject to
10 CFR 50.49 10 CFR 50.49
Environmental Environmental
Qualification Qualification
Requirements Requirements
Electrical Insulation A1.1.40 New Consistent XI.E3B, Electrical 3.0.3.1.8
for Inaccessible B2.1.40 Insulation for
Instrument and Inaccessible
Control Cables Not Instrument and Control
Subject to Cables Not Subject to
10 CFR 50.49 10 CFR 50.49
Environmental Environmental
Qualification Qualification
Requirements Requirements
Electrical Insulation A1.1.41 New Consistent XI.E3C, Electrical 3.0.3.1.9
for Inaccessible B2.1.41 Insulation for
Low-Voltage Power Inaccessible
Cables Not Subject Low-Voltage Power
to 10 CFR 50.49 Cables Not Subject to
Environmental 10 CFR 50.49
Qualification Environmental
Requirements Qualification

Requirements
Metal-Enclosed Bus | A1.1.42 Existing Consistent with | XI.E4, Metal-Enclosed | 3.0.3.2.33

B2.1.42 Exceptions and | Bus

Enhancements
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New or GALL-SLR Corresponding Adin Corresponding
Surry Aging Existing Report P 9 AgING | gection in this
SLRA . . Management
Management - Aging Comparison . Safety
Section(s) - Program in the !
Program Management (Final Staff Evaluation
- o GALL-SLR Report
Program Disposition) Report
Electrical Cable A1.143 New Consistent XI.E6, Electrical Cable | 3.0.3.1.10
Connections Not B2.1.43 Connections Not
Subject to Subject to
10 CFR 50.49 10 CFR 50.49
Environmental Environmental
Qualification Qualification
Requirements Requirements
High-Voltage A1.1.44 New Consistent with | XI.E7, High-Voltage 3.0.3.2.34
Insulators B2.1.44 Exceptions Insulators
Fatigue Monitoring A21 Existing Consistent with | X.M1, Fatigue 3.0.3.2.35
B3.1 Enhancements | Monitoring
Neutron Fluence A2.2 Existing Consistent X.M2, Neutron Fluence | 3.0.3.1.11
Monitoring B3.2 Monitoring
Environmental A2.3 Existing Consistent with | X.E1, Environmental 3.0.3.2.36
Qualification of B3.3 Enhancements | Qualification of Electric

Electric Equipment

Equipment

3.0.3.1

AMPs Consistent with the GALL-SLR Report

In SLRA Appendix B, the applicant identified the following AMPs as consistent with the

GALL-SLR Report:

e Boric Acid Corrosion

e Cracking of Nickel-alloy Components and Loss of Material Due to Boric Acid-induced
Corrosion in Reactor Coolant Pressure Boundary Components

e Thermal Aging Embrittlement of Cast Austenitic Stainless Steel (CASS)

e Steam Generators

¢ One-Time Inspection

e Selective Leaching
e 10 CFR Part 50, Appendix J

e Electrical Insulation for Inaccessible Instrument and Control Cables Not Subject to
10 CFR 50.49 Environmental Qualification Requirements

e Electrical Insulation for Inaccessible Low-Voltage Power Cables Not Subject to
10 CFR 50.49 Environmental Qualification Requirements

e Electrical Cable Connections Not Subject to 10 CFR 50.49 Environmental Qualification
Requirements

¢ Neutron Fluence Monitoring

In the following sections, the staff discusses the results of the evaluation for all of these AMPs,
listing any amendments to the programs during the review, a summary of the staff’s
determination of consistency, any requests for information and applicant responses, operating
experience, and a review of the applicant's UFSAR supplement summary of the program.
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3.0.3.1.1 Boric Acid Corrosion

SLRA Section B2.1.4 describes the existing Boric Acid Corrosion program as consistent with
GALL-SLR Report AMP X1.M10, “Boric Acid Corrosion.”

Staff Evaluation. During its audit (ADAMS Accession No. ML19128A079), the staff reviewed
Dominion’s claim of consistency with the GALL-SLR Report. The staff compared the “scope of
program,” “preventive actions,” “parameters monitored or inspected,” “detection of aging
effects,” “monitoring and trending,” “acceptance criteria,” and “corrective actions” program
elements of the SLRA to the corresponding program elements of GALL-SLR Report

AMP XI1.M10. The staff concluded the application was consistent with AMP XI.M10.

Operating Experience. SLRA Section B2.1.4 summarizes the operating experience related to
the Boric Acid Corrosion program. The staff evaluated operating experience information by
reviewing the subsequent license renewal application and conducting an audit (ADAMS
Accession No. ML19046A433). During the audit, the staff independently searched plant-specific
operating experience information to determine whether any previously unknown or recurring
aging effects were identified. The staff did not identify any operating experience indicating that
Dominion should modify its proposed program beyond that incorporated.

Based on its audit and review of the application, the staff finds that the conditions and operating
experience at the plant are bounded by those for which the Boric Acid Corrosion program was
evaluated.

UFSAR Supplement. SLRA Section A1.4 provides the UFSAR supplement for the Boric Acid
Corrosion program. The staff reviewed this UFSAR supplement description of the program and
noted that it is consistent with the recommended description in GALL-SLR Report Table XI-01.
The staff also noted that Dominion committed to ongoing implementation of the existing Boric
Acid Corrosion program for managing the effects of aging for applicable components during the
subsequent period of extended operation. The staff finds that the information in the UFSAR
supplement is an adequate summary description of the program.

Conclusion. On the basis of its review of Dominion’s Boric Acid Corrosion program, the staff
concludes that those program elements for which Dominion claimed consistency with the
GALL-SLR Report are consistent. The staff concludes that Dominion has demonstrated that the
effects of aging will be adequately managed so that the intended function(s) will be maintained
consistent with the CLB for the subsequent period of extended operation, as required by

10 CFR 54.21(a)(3). The staff also reviewed the UFSAR supplement for this AMP and
concludes that it provides an adequate summary description of the program, as required by

10 CFR 54.21(d).

3.0.3.1.2  Cracking of Nickel-Alloy Components and Loss of Material Due to Boric
Acid-Induced Corrosion in Reactor Coolant Pressure Boundary Components

SLRA Section B2.1.5 describes the existing Cracking of Nickel-Alloy Components and Loss of
Material Due to Boric Acid-Induced Corrosion in Reactor Coolant Pressure Boundary
Components program as consistent with GALL-SLR Report AMP XI.M11B, “Cracking of
Nickel-Alloy Components and Loss of Material Due to Boric Acid-Induced Corrosion in Reactor
Coolant Pressure Boundary Components (PWRs Only).”



Staff Evaluation. During its audit (ADAMS Accession No. ML19128A079) the staff reviewed the
applicant’s claim of consistency with the GALL-SLR Report. The staff compared the “scope of
program,” “preventive actions,” “parameters monitored or inspected,” “detection of aging
effects,” “monitoring and trending,” “acceptance criteria,” and “corrective actions” program
elements of Dominion’s program to the corresponding program elements of GALL-SLR Report
AMP XI.M11B. Based on its review of the SLRA, the staff finds that the program elements 1-7

are consistent with the corresponding program elements of GALL-SLR Report AMP XI.M11B.

Operating Experience. SLRA Section B2.1.5 summarizes the operating experience related to
the Cracking of Nickel-Alloy Components and Loss of Material Due to Boric Acid-Induced
Corrosion in Reactor Coolant Pressure Boundary Components program.

During the audit (ADAMS Accession No. ML19046A433), the staff independently searched
plant-specific operating experience information to determine whether any previously unknown or
recurring aging effects were identified. The staff reviewed operating experience information in
the application related to reactor vessel head replacement, volumetric inspections, and bare
metal visual examinations of bottom-mounted instrumentation nozzles and reactor vessel head
penetrations. The staff conducted an independent search of the plant operating experience
information to determine whether: (a) any previously unknown or recurring aging effects were
identified; and (b) in light of plant operating experience, the applicant's SLRA AMP can be
adequate to manage the associated aging effects. The staff did not identify any operating
experience indicating that Dominion should modify its proposed program.

Based on its audit and review of the application, the staff finds that the conditions and operating
experience at the plant are bounded by those for which the Cracking of Nickel-Alloy
Components and Loss of Material Due to Boric Acid-Induced Corrosion in Reactor Coolant
Pressure Boundary Components program was evaluated.

UFSAR Supplement. SLRA Section A1.5 provides the UFSAR supplement for the Cracking of
Nickel-Alloy Components and Loss of Material Due to Boric Acid-Induced Corrosion in Reactor
Coolant Pressure Boundary Components program. The staff reviewed this UFSAR supplement
description of the program and noted that it is consistent with the recommended description in
GALL-SLR Report Table XI-01.

Conclusion. On the basis of its review of Dominion’s Cracking of Nickel-Alloy Components and
Loss of Material Due to Boric Acid-Induced Corrosion in Reactor Coolant Pressure Boundary
Components program, the staff concludes that those program elements for which Dominion
claimed consistency with the GALL-SLR Report are consistent. The staff concludes that
Dominion has demonstrated that the effects of aging will be adequately managed so that the
intended function(s) will be maintained consistent with the CLB for the subsequent period of
extended operation, as required by 10 CFR 54.21(a)(3). The staff also reviewed the UFSAR
supplement for this AMP and concludes that it provides an adequate summary description of the
program, as required by 10 CFR 54.21(d).

3.0.3.1.3  Thermal Aging Embrittlement of Cast Austenitic Stainless Steel (CASS)
SLRA Section B2.1.6 states that the Thermal Aging Embrittlement of Cast Austenitic Stainless

Steel (CASS) program is an existing program that will be consistent with GALL-SLR Report
AMP XI.M12, “Thermal Aging Embrittlement of Cast Austenitic Stainless Steel (CASS).”



Staff Evaluation. As documented in its in-office audit report (ADAMS Accession

No. ML19128A079), the staff reviewed Dominion’s claim of consistency with the GALL-SLR
Report. The staff compared the “scope of program,” “preventive actions,” “parameters
monitored or inspected,” “detection of aging effects,” “monitoring and trending,” “acceptance
criteria,” and “corrective actions” program elements of the SLRA to the corresponding program
elements of GALL-SLR Report AMP XI.M12. For the “scope of program,” “preventive actions,”
“parameters monitored or inspected,” “detection of aging effects,” “monitoring and trending,”
“acceptance criteria,” and “corrective actions” program elements, the staff finds that AMP B2.1.6
is consistent with the GALL-SLR report.

SLRA Section B2.1.6 states that AMP B2.1.6 is related to evaluating the thermal embrittlement
of CASS piping and piping components in reactor coolant pressure boundaries during the
operating service for the subsequent period of extended operation. The SLRA further states
that the aging management of the susceptible CASS piping and piping components is
accomplished through the component-specific flaw tolerance evaluation, WCAP-18258-P, “Flaw
Tolerance Evaluation for Susceptible Reactor Coolant Loop Cast Austenitic Elbow Components
for Surry Units 1 and 2.”

The staff notes that thermal embrittlement is caused by a metallurgical phase change that
results from the long-term exposure to operating temperatures greater than 482 °F. GALL-SLR
Report AMP XI.M12 states that the extent of thermal embrittlement of CASS depends on
several factors: (1) casting method (i.e., static casting or centrifugal casting), (2) molybdenum
content, and (3) delta ferrite content. GALL-SLR Report Table XI.M12-1 shows a combination
of casting method, molybdenum content, and ferrite content that would cause CASS material to
be susceptible to thermal embrittlement.

The staff notes that the current ultrasonic testing is not effective in detecting flaws in CASS
material because of the complex microstructure in CASS. Because there is not an effective
ultrasonic testing method to examine the CASS material, and considering CASS material may
be susceptible to thermal embrittlement, the staff finds that AMP 2.1.6 is consistent with
GALL-SLR Report AMP XI-M12 in that the applicant performed an analytical evaluation to
demonstrate structural integrity of the CASS piping for the subsequent period of extended
operation as documented in the WCAP-18258-P Report.

The staff evaluated the flaw tolerance evaluation in WCAP-18258-P in terms of (1) modeling,
(2) material properties used, and (3) delta ferrite content of the CASS material as discussed
below. By email dated June 11, 2019, the staff requested additional information (RAI B2.1.6-1
and RAI B2.1.6-2) regarding the applicant’s flaw tolerance evaluation (ADAMS Accession

No. ML19164A333). By letter dated July 17, 2019 (ADAMS Accession No. ML19204A357),
Dominion responded to the staff's RAls as discussed below.

Flaw Evaluation Modeling in WCAP-18258-P

The staff noted that WCAP-18258-P postulated a fatigue crack in the weld region at the ends of
the elbow of the reactor coolant loop piping. The staff noted that there are locations within the
elbow (such as the intrados, extrados, and cheek locations) that could have higher stresses
than the ends of the elbow and questioned why a fatigue crack was not postulated in the elbow.
In addition, the staff notes that CASS pipes and elbows have a higher delta ferrite content (and
are thus subject to a greater degree of thermal embrittlement than the locations Dominion
selected for evaluation) and a lower strength than the weld metal. If the fatigue crack were to



occur, it is more likely to occur in the lower strength region near the CASS base metal (i.e., in
the elbow or pipe) adjacent to the weld rather than in the weld.

In RAI B2.1.6-1, the staff requested that Dominion justify the selection of the weld region at the
ends of the elbows as the bounding locations for the flaw evaluation. In response to

RAI B2.1.6-1, Dominion stated that it used criteria developed by the ASME Code, Section Xl, for
assessment of thermal embrittlement of CASS. Dominion chose the weld region at the ends of
the elbows as the bounding location for the flaw evaluation because the weld region, including
1/2-inch into the base metal, which is the heat affected zone of the straight pipe (i.e., not at the
region of intrados or extrados), is the required area of examination per the ASME Code,

Section Xl, Figure IWB-2500-8 for similar metal welds in piping. The weld region is classified as
examination category B-J in the ASME Code, Section Xl, Table IWB-2500-1. Dominion
indicated that these weld regions have a higher likelihood of fabrication defects due to welding
imperfection at the time of installation. Dominion stated that the higher probability of detecting
welding defects is one of the main reasons the ASME Code, Section Xl, examination zones are
specified for the weldments and the heat affected zones.

Dominion added that the operating experience of CASS components (elbows and pipes)
demonstrates that the likelihood of fabrication flaws in the base metal is low. As a result, the
flaw is typically postulated in welds and the adjacent heat affected zones. Dominion stated that
geometric stress indices for elbow intrados/extrados have been included in the transient
stresses for the flaw evaluations of the reactor coolant loop CASS elbows to account for the
curvature of the elbow which produces higher stresses within the elbow components. Dominion
stated that per NB-3653.2 of the ASME Code, Section lll, through-wall stress from thermal loads
requires no adjustment as a result of the elbow curvature because the geometric stress indices
applied to thermal loading are equal to 1.0 for curved pipe or butt-welding elbows. Dominion
explained that the time-history through-wall transient stress profiles used in the flaw evaluations
have included the effects of the elbow geometry and locations (such as the intrados, extrados,
and cheek locations) that could have higher stresses than the ends of the elbow.

The staff finds acceptable that Dominion postulated a fatigue crack in the weld rather than in the
pipe or elbow because the weld is more likely to contain cracks than the pipe or elbow.
Therefore, the staff finds acceptable that Dominion modeled a crack in the weld and analyzed
its growth to demonstrate structural integrity of the CASS piping.

During the audit (ADAMS Accession No. ML19128A079), the staff asked Dominion to discuss
(1) why the stress for straight pipe is adequate for the stress of the elbows in the CASS
assessment in WCAP-18258-P, and (2) the assessment of the cold leg circumferential flaw as
shown in Table 6-1 and Figure 6-6 of WCAP-18258-P. In its letter of July 17, 2019, Dominion
addressed these two items as part of its response to RAI B2.1.6-2.

In response to item 1, Dominion stated that the stress intensity factors for surface flaws in
cylinders (i.e., straight pipe) can be used for elbows as long as the stresses include the
geometric factors associated with the curvature of the elbow. Dominion further stated that
American Petroleum Institute (API) document, API-579-1, “Fitness-For Service,” Annex C.7
states that the stress intensity factor solutions for cylinders can be used for elbows and pipe
bends if the stress at the location of the crack is determined considering the bend geometry and
applied loads. Dominion explained that the fracture mechanics analysis performed for CASS
already includes the stress indices of the elbow’s curvature in the development of the stresses,
which are then used to calculate the stress intensity factors in a pipe geometry.



Dominion indicated that the reactor coolant loop CASS flaw tolerance evaluation contains other
conservatisms that make the flaw evaluation bounding:

(1) Bounding loads from both Units 1 and 2.
(2) Bounding loads within each hot, crossover, and cold leg elbows.

(3) Absolute summation of the loads from deadweight, thermal expansions, seismic, and
loss-of-coolant accident (LOCA).

(4) Use of conservative Z-factor for submerged arc welding (SAW) welds to determine the
maximum allowable flaw sizes for elbows (which is a base metal) for the
end-of-evaluation period.

(5) Delta ferrite content based on all susceptible elbows are considered from both Units 1
and 2.

(6) Use of LOCA loads based on residual heat removal, surge, and accumulator pipe
break.

(7) It has been established through testing and operating history that the most likely
location for the initiation of a flaw is in the weld region and not the base metal.

(8) Elbows are rigorously inspected during pre-service with multiple levels of liquid
penetrant examinations and radiographic examinations.

Dominion noted that the ASME Code, Section Xl inspection requirement for CASS components
(pipe/elbows) is restricted to pressure-retaining welds in piping including 7z inch into the base
metal (straight pipe) on either side of the weld. Based on the inspection requirement, the flaw
tolerance analysis is restricted to the region of the weld and the adjacent base metal. The

K solutions in the region of interest in the flaw tolerance analysis are, therefore, based on a
straight pipe, and not an elbow.

Dominion stated that the same guidance for flaw postulation and evaluation of CASS piping
(including elbows) is also provided in ASME Section XI Code Case N-838, “Flaw Tolerance
Evaluation of Cast Austenitic Stainless Steel Piping.” Dominion indicated that as discussed in
Section 1(b) of Code Case N-838, the scope of the flaw tolerance evaluations includes
postulated flaws in CASS base metal adjacent to welds. Section 3(b)(1) of Code Case N-838,
states that: “...Select locations for postulating flaws in susceptible CASS piping adjacent to
welds in accordance with the defined volume in Figure IWB-2500-8...” Dominion explained that
with the use of this code case, the flaws are always postulated in straight pipes and not in the
elbow intrados/extrados. Dominion stated that the NRC has reviewed Code Case N-838
without any condition on flaw postulation guidelines as discussed in Proposed Rule, “Approval
of American Society of Mechanical Engineers’ Code Classes,” in the Federal Register (FR)
(83 FR 40685), dated August 16, 2018.

The staff finds that the stress for the straight pipe is adequate for the stress of the elbow in the
CASS assessment in WCAP-18258-P because the stress used for straight pipe in the flaw
evaluation includes the stress in the elbow by applying stress indices. In addition, the staff finds
that WCAP-18258-P includes bounding loads in the flaw evaluation.

In response to item 2, Dominion stated that Figures 6-1 through 6-6 of WCAP-18258-P are flaw
tolerance charts for the susceptible piping components in the hot leg, crossover leg, and cold
leg for both axial and circumferential flaws. Dominion indicated that the purpose of these flaw
tolerance charts is to identify the maximum acceptable initial flaw size for a given plant
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operation duration (80 years). Any flaw that falls below the allowable flaw size curve in
Figures 6-1 through 6-6 is acceptable in accordance with the acceptance criteria of the ASME
Code, Section Xl, IWB-3640 for 80 years. Dominion explained that the difference between the
acceptable initial flaw size and the maximum allowable end of evaluation flaw sizes is the
amount of crack growth in 80 years.

Dominion first calculated the maximum allowable flaw size in the axial and circumferential
orientation for the end-of-evaluation period for the hot leg, crossover leg, and cold leg. The
maximum allowable end-of-evaluation period flaw size is the largest final flaw size for which the
pipe can theoretically fail based on the ASME Code, Section XI guidance. Based on the
allowable flaw size, Dominion back-calculated the acceptable initial flaw size by fatigue crack
growth for the axial and circumferential flaws in the hot leg, crossover leg, and cold leg.

Table 6-1 of WCAP-18258-P shows the acceptable initial flaw size and maximum allowable flaw
size in the axial and circumferential direction for the hot leg, crossover leg, and cold leg. As
shown in Table 6-1 of WCAP-18258-P, the acceptable initial flaw depths are from 46 percent to
68 percent of the pipe wall thickness, depending on the flaw orientation and the piping system.
The data show that the reactor coolant piping can tolerate a large initial flaw size even though
the industry has not detected flaws in CASS piping in pressurized-water reactor plants. The
staff finds that the limiting case is the circumferential flaw in the cold leg where the acceptable
initial flaw depth is 49 percent and the maximum allowable flaw size is 50 percent depth. This
case shows that the fatigue crack growth in 80 years is 1 percent of the pipe wall thickness.

The staff finds that Dominion has demonstrated that the acceptable initial flaw sizes are
relatively large and that it would take 80 years to grow 1 percent of the pipe wall thickness.
Based on this data, the staff finds that the flaw tolerance analysis provides reasonable
assurance that if the CASS piping had an undetected flaw at present, and if the flaw grew with
time, the flaw would not affect structural integrity of the pipe significantly at the end of
subsequent period of extended operation.

Material Properties Used in WCAP-18258-P

Dominion indicated that even though the weld region is selected for the postulation of flaws
(with the applied geometric indices for elbows), the percent delta ferrite content calculations and
the subsequent thermal aging susceptibility screening determination as discussed in Section 3
of WCAP-18258-P was completed based on Surry-specific certified material test reports’
chemistry values of the CASS elbow base metal. Thus, the percent delta ferrite content
calculations have included the effects of the higher delta ferrite content of the CASS elbows.

Dominion explained that as for the material properties, the limiting yield and ultimate strength of
the base metal are used in the flaw tolerance evaluations. Per the guidelines in the ASME
Code, Section IX, QW-153, the stainless steel weld material is stronger than the CASS elbow
(base metal). Dominion stated that elbow base metal material, A-351, Grade CF8M, has lower
material properties (yield and ultimate strength) than that of the weld. Dominion has used the
specific yield and ultimate strength of the base metal to calculate the maximum allowable
end-of-evaluation period flaw size. Thus, Dominion used the limiting material properties in the
CASS flaw evaluations.

The staff determines that Dominion has used appropriate material properties in the flaw
evaluation because the limiting material properties from the elbow were used.



Delta Ferrite Content Used in WCAP-18258-P

GALL-SLR Report AMP X1.M12 states that CASS with greater than 20 percent ferrite (delta
ferrite) is subject to a greater degree of thermal embrittlement and thus lower fracture toughness
than CASS with lower than 20 percent ferrite content. In RAI B2.1.6-2, the staff requested that
Dominion address the applicability of the limit load methodology for CASS having greater than
20 percent ferrite content and the use of Z-factor in the flaw evaluation. In its response to

RAI B2.1.6-2, Dominion stated that the NRC provided guidance to the industry on the evaluation
of thermal aging embrittlement of CASS material in a letter from Christopher I. Grimes to
Douglas J. Walters, Nuclear Energy Institute, License Renewal Issue No. 98-0030, “Thermal
Aging Embrittlement of Cast Stainless Steel Components,” (ADAMS Accession

No. ML003717179), May 19, 2000 (“Grimes’ letter”), and in NUREG-1801, Revision 2, “Generic
Aging Lessons Learned (GALL) Report.” Dominion indicated that the aforementioned Grimes’
letter and NUREG-1801 specifically stated that: “...Flaw tolerance evaluation for components
with ferrite content up to 25% is performed according to the principles associated with ASME
Code, Section XI, IWB-3640 procedures for SAWSs, disregarding the ASME Code restriction of
20% ferrite. Extensive research data indicate that the lower-bound fracture toughness of
thermally-aged CASS materials with up to 25% ferrite is similar to that for SAWs with up to 20%
ferrite...”

In its response to RAI B2.1.6-2, Dominion stated that to evaluate the thermal aging
embrittlement of CASS material with delta ferrite content greater than 20 percent, it used two
ASME Code-approved documents: (1) Code Case N-838, and (2) the 2019 Edition of the
ASME Code, Section Xl updates ASME Codes and Standards (C&S Connect), Record
#16-2757, Code Change (in the [Working Group Pipe Flaw Evaluation] WGPFE)) for Flaw
Evaluation of CASS Piping,” Record Established on November 9, 2016. The technical basis of
the updates is documented in the paper by D.J. Shim, et al., “Technical Basis for Flaw
Acceptance Criteria for Cast Austenitic Stainless Steel Piping,” Proceedings of the ASME 2017
Pressure Vessels and Piping Conference, PVP2017- 66100, July 16-20, 2017.

ASME Code Case N-838

In its response to RAI B2.1.6-2, Dominion stated that Code Case N-838 is the first
ASME-approved guidance for flaw tolerance evaluation of CASS piping components with delta
ferrite greater than 20 percent. Dominion stated that the main purpose of Code Case N-838 is
to help utilities performing flaw tolerance evaluations for CASS components with delta ferrite
greater than 20 percent, because the flaw evaluation guidance in the 2017 Edition of the ASME
Code, Section Xl, Appendix C (Figure C-4210-1) is limited to CASS materials with delta ferrite
less than 20 percent. Code Case N-838 methodology is applicable to ASME Class 1 and 2
piping components operating between 500 °F to 662 °F for SA-351 static or centrifugal
components composed of Grades CF3, CF3A, CF3M, CF8, CF8A, and CF8M with delta ferrite
values exceeding 20 percent. Per Code Case N-838, WCAP-18258-P calculates the delta
ferrite for Surry-specific elbows per the Hull's equivalent factors based on an NRC report by
O.K. Chopra, “Estimation of Fracture Toughness of Cast Stainless Steels During Thermal Aging
in LWR Systems,” NUREG/CR-4513, Revision 2, May 2016.

The staff noted that WCAP-18258-P states that based on NUREG/CR-4513, Revision 2, the
delta ferrite correlations used for the full aged condition is applicable for plants operating at and
beyond 15 EFPY (effective full-power years) for the CF8M materials. Dominion stated that as of
January 2017, Surry Units 1 and 2 are operating at 33.78 and 33.69 EPFY, respectively.



Therefore, CASS CF8M materials of the reactor coolant loop piping at Surry Units 1 and 2 are
currently in the fully aged condition.

In its response to RAI B2.1.6-2, Dominion stated that it postulated an axial and circumferential
surface flaw with a depth of one-quarter wall thickness (1/4T) and a length of six times its depth
at the welds adjacent to the CASS elbows per Code Case N-838. Dominion performed a
fatigue crack growth analysis and determined the final flaw size after 80 years of growth to be
minimal.

Although the staff has proposed a condition to prohibit the use of Code Case N-838 on CASS
components with delta ferrite greater than 25 percent as documented in the Proposed Rule,
(83 FR 40685), dated August 16, 2018, the staff verified that the NRC proposed condition on
Code Case N-838 does not affect Dominion’s flaw evaluation of the reactor coolant loop piping
at Surry in terms of the delta ferrite content. The staff finds that Dominion has demonstrated
that the final flaw size for the reactor coolant loop piping at Surry after 80 years remains below
the maximum tolerable flaw size in Tables 1 through 4 of Code Case N-838.

Updates for Appendix C of the 2019 Edition of the ASME Code Section Xl

In its response to RAI B2.1.6-2, Dominion stated that the updated 2019 Edition of the ASME
Code, Section XI, Appendix C permits the use of SAW Z-factor with the limit load methodology
for CASS piping components with delta ferrite levels greater than 20 percent (as performed in
WCAP-18258-P). Dominion indicated that the updated Appendix C and Figure C-4210-1
provide flaw evaluation guidance for CASS materials with different levels of delta ferrite content,
using the limit load method with SAW Z-factors. Dominion stated that for ferrite levels below

14 percent, limit load is sufficient without the use of Z-factors, while for ferrite levels greater than
25 percent, the flaw acceptance criteria for ferritic steel Category 2 welds as provided in
Appendix C-6000 can be used. Dominion claimed that the use of SAW Z-factors with limit load
method for CASS material with delta ferrite between 14 percent and 25 percent is an acceptable
methodology.

Dominion stated that Figures 10 and 11 from PVP2017-66100 compare the normalized Z-factor
to flow strength (flow stress) as a function of nominal pipe sizes for Grade CF8M and CF3/CF8
CASS materials. Figures 10 and 11 of PVP2017-66100 present the Z-factors for wrought
stainless steel (base metal), SAW/shielded metal arc weld (SMAW), and the ferritic steel
Category 2 piping material in the ASME Code, Section XI. Dominion stated PVP2017-66100
concluded that:

For Grade CF3/CF8 or equivalent CASS piping:

a) For ferrite content less than or equal to 14 percent, use the flaw acceptance criteria for
wrought stainless steel provided in the ASME Code, Section Xl, Appendix C,
Subsection C-5000 (limit load, with no Z-factors).

b) For ferrite content greater than 14 percent, use the flaw acceptance criteria for
SAW/SMAW stainless steel welds provided in the ASME Code, Section XI, Appendix C,
Subsection C- 6000 (limit load with Z-factor per SAW/SMAW).



For Grade CF8M or equivalent CASS piping:

a) For ferrite content less than or equal to 14 percent, use the flaw acceptance criteria for
wrought stainless steel provided in the ASME Code, Section Xl, Appendix C,
Subsection C-5000 (limit load, with no Z-factors).

b) For ferrite content greater than 14 percent and less than or equal to 25 percent, use the
flaw acceptance criteria for SAW/SMAW stainless steel welds provided in the ASME
Code, Section Xl, Appendix C, Subsection C- 6000 (limit load with Z-factor per
SAW/SMAW).

c) For ferrite content greater than 25 percent, use the flaw acceptance criteria for ferritic
steel Category 2 welds provided in the ASME Code, Section XI, Appendix C,
Subsection C-6000 (limit load with Z-factors for ferritic steel Category 2 welds).

The staff determines that Dominion has adequately addressed the staff's concern regarding
modeling, material properties, and delta ferrite contents in WCAP-18258-P. The staff further
determines that Dominion has demonstrated that the CASS elbows in reactor coolant loop
piping have shown sufficient fracture toughness for the subsequent period of extended
operation. The staff concludes that Dominion’s flaw evaluation has provided reasonable
assurance that structural integrity of the reactor coolant loop piping will be maintained during the
subsequent period of extended operation.

The staff has not officially approved either the 2019 Edition of the ASME Code, Section XI, or
Code Case N-838. This safety evaluation does not imply or infer NRC approval of the
2019 Edition of the ASME Code, Section Xl, nor Code Case N-838 for generic use at this time.

Operating Experience. SLRA Section B2.1.6 summarizes the operating experience related to
the Thermal Aging Embrittlement of Cast Austenitic Stainless Steel (CASS) program. The staff
evaluated operating experience by reviewing the SLRA and conducting an audit (ADAMS
Accession No. ML191046A433). During the audit, the staff independently searched
plant-specific operating experience information to determine whether Dominion identified any
previously unknown or recurring aging effects.

SLRA Section B2.1.6 stated that during the Unit 1 spring 2015 refueling outage, Dominion
performed a VT-3 visual examination on the “C” reactor coolant pump casing following removal
of the pump for overhaul and turning-vane bolt replacement. The SLRA stated that the VT-3
visual examination was satisfactory with no indications observed. Dominion did find a small
quantity of loose debris in the discharge nozzle, satisfactorily removed it, and documented the
loose debris in a condition report. During the Unit 2 fall 2015 outage, Dominion performed a
VT-3 visual examination on the “A” reactor coolant pump casing following the removal of the
pump for overhaul and turning-vane bolt replacement. The SLRA stated that the VT-3 visual
examination was satisfactory with no indications observed. The staff finds acceptable that
Dominion has performed the required examinations to periodically monitor structural integrity of
reactor coolant pump casings, which are constructed of CASS and that there is no active
degradation in the pump casings.

UFSAR Supplement. SLRA Section A1.6 provides the UFSAR supplement for AMP B2.1.6.
The staff reviewed the UFSAR supplement description of the program and noted that it is
consistent with the recommended description in GALL-SLR Report Table XI-01. The UFSAR
supplement in SLRA Section A1.6 states that AMP B2.1.6 is an existing condition monitoring
program that manages loss of fracture toughness of reactor coolant pressure boundary




components that are made of cast austenitic stainless steel with service conditions above

250 °C (Celsius) (482 °F (Fahrenheit)). The program determines the susceptibility of CASS
piping and piping components in reactor coolant pressure boundaries regarding thermal aging
embrittlement based on the casting method, molybdenum content, and ferrite content. The
UFSAR supplement further states that aging management of potentially susceptible piping and
piping components is accomplished through either a component-specific flaw tolerance
evaluation or examination in accordance with the ASME Code, Section XI. The staff finds that
the information in the UFSAR supplement is an adequate summary description of the

AMP B2.1.6.

Conclusion. On the basis of its review of Dominion’s Thermal Aging Embrittlement of Cast
Austenitic Stainless Steel program, the staff determines that those program elements for which
Dominion claimed consistency with the GALL-SLR Report are consistent. The staff concludes
that Dominion has demonstrated that the effects of aging will be adequately managed so that
the intended functions will be maintained consistent with the CLB for the subsequent period of
extended operation, as required by 10 CFR 54.21(a)(3). The staff also reviewed the UFSAR
supplement for this AMP and concludes that it provides an adequate summary description of the
program, as required by 10 CFR 54.21(d).

3.0.3.1.4 Steam Generators

SLRA Section B2.1.10 describes the existing Steam Generators program as consistent with
GALL-SLR Report AMP XI.M19, “Steam Generators.”

Staff Evaluation. During its audit (ADAMS Accession No. ML19128A079), the staff reviewed
Dominion’s claim of consistency with the GALL-SLR Report. The staff compared the “scope of
program,” “preventive actions,” “parameters monitored or inspected,” “detection of aging
effects,” “monitoring and trending,” “acceptance criteria,” and “corrective actions” program
elements of Dominion’s program to the corresponding program elements of GALL-SLR Report

AMP XI.M19.

The staff conducted an audit to verify Dominion’s claim of consistency with the GALL-SLR
Report. Based on a review of the SLRA, the staff finds that the “scope of program,” “preventive
actions,” “parameters monitored or inspected,” “detection of aging effects,” “monitoring and
trending,” “acceptance criteria,” and “corrective actions” program elements are consistent with
the corresponding program elements of GALL-SLR Report AMP XI.M19.

Operating Experience. SLRA Section B2.1.10 summarizes the operating experience related to
the Steam Generators program. The staff evaluated operating experience information by
reviewing the SLRA and conducting an audit (ADAMS Accession No. ML19046A433). During
the audit, the staff independently searched plant-specific operating experience information to
determine whether any previously unknown or recurring aging effects were identified. The staff
did not identify any operating experience indicating that Dominion should modify its proposed
program.

Based on its audit and review of the application, the staff finds that the conditions and operating
experience at the plant are bounded by those for which the Steam Generators program was
evaluated.

UFSAR Supplement. SLRA Section A1.1.10 provides the UFSAR supplement for the Steam
Generators program.
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The staff reviewed this UFSAR supplement description of the program and noted that it is
consistent with the recommended description in GALL-SLR Report Table XI-01. The staff also
noted that Dominion committed to ongoing implementation of the existing Steam Generators
program for managing the effects of aging for applicable components during the subsequent
period of extended operation. The staff finds that the information in the UFSAR supplement is
an adequate summary description of the program.

Conclusion. On the basis of its review of Dominion’s Steam Generators program, the staff
concludes that those program elements for which Dominion claimed consistency with the
GALL-SLR Report are consistent. The staff concludes that Dominion has demonstrated that the
effects of aging will be adequately managed so that the intended function(s) will be maintained
consistent with the CLB for the subsequent period of extended operation, as required by

10 CFR 54.21(a)(3). The staff also reviewed the UFSAR supplement for this AMP and
concludes that it provides an adequate summary description of the program, as required by

10 CFR 54.21(d).

3.0.3.1.5  One-Time Inspection

SLRA Section B2.1.20 describes the new One-Time Inspection program as consistent with
GALL-SLR Report AMP X1.M32, “One-Time Inspection.” Dominion amended this SLRA section
by letters dated April 2, 2019 (ADAMS Accession No. ML19095A666), and June 27, 2019
(ADAMS Accession No. ML19183A440).

Staff Evaluation. As documented in its in-office audit report (ADAMS Accession

No. ML19128A079), the staff reviewed Dominion’s claim of consistency with the GALL-SLR
Report. The staff compared the “scope of program,” “preventive actions,” “parameters
monitored or inspected,” “detection of aging effects,” “monitoring and trending,” “acceptance
criteria,” and “corrective actions” program elements of Dominion’s program to the corresponding
program elements of GALL-SLR Report AMP XI.M32, “One-Time Inspection.”

” o«

For the “detection of aging effects” program element, the staff needed additional information,
and issued RAls. RAI B2.1.1-4 and Dominion’s response are documented in ADAMS
Accession Nos. ML19155A050 and ML19183A440, respectively.

In its response to RAI B2.1.1-4, Dominion revised SLRA Section B.2.1.20. The program was
changed to specify that a magnetic particle test inspection of susceptible locations of the
continuous circumferential transition cone closure welds on each steam generator prior to the
subsequent period of extended operation will be performed to cover essentially 100 percent of
each weld.

During its evaluation of Dominion’s response to RAI B2.1.1-4, the staff noted that GALL-SLR
Report AMP XI.M32, “One-Time Inspection,” recommends a technical justification for the
methodology and sample size for selecting components; AMP XI.M32 also recommends
inspections and tests follow procedures consistent with the ASME Code. Since Dominion’s
changes to the SLRA require essentially 100 percent coverage for each of the welds with
magnetic particle testing and the inspections are consistent with the ASME Code, the staff
concludes there is reasonable assurance that degradation will be detected prior to a loss of
intended function. The staff finds Dominion’s response and changes to SLRA Section B.2.1.20
acceptable because the inspections are capable of detecting loss of material in the continuous
circumferential transition cone closure welds on each steam generator.
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Based on its audit and review of the SLRA, the staff finds that the “scope of program,”
“preventive actions,” “parameters monitored or inspected,” “detection of aging effects,”
“monitoring and trending,” “acceptance criteria,” and “corrective actions” program elements are
consistent with the corresponding program elements of GALL-SLR Report AMP XI.M32,

One-Time Inspection.

Operating Experience. SLRA Section B2.1.20 summarizes operating experience related to the
One-Time Inspection program. The staff evaluated operating experience information by
reviewing the subsequent license renewal application and conducting an audit (ADAMS
Accession No. ML19046A433). During the audit, the staff independently searched plant-specific
operating experience information to determine whether any previously unknown or recurring
aging effects were identified. The staff did not identify any operating experience indicating that
Dominion should modify its proposed program.

Based on its audit and review of the application, the staff finds that the conditions and operating
experience at the plant are bounded by those for which the One-Time Inspection program was
evaluated.

UFSAR Supplement. SLRA Section A1.20 provides the UFSAR supplement for the One-Time
Inspection program.

The staff reviewed this UFSAR supplement description of the program and noted that it is
consistent with the recommended description in GALL-SLR Report Table XI-01. The staff also
noted Dominion committed to implement the new One-Time Inspection program 10 years before
the subsequent period of extended operation, for managing the effects of aging for applicable
components. The staff finds that the information in the UFSAR supplement is an adequate
summary description of the program.

Conclusion. On the basis of its review of Dominion’s One-Time Inspection program, the staff
concludes that those program elements for which Dominion claimed consistency with the
GALL-SLR Report are consistent. The staff concludes that Dominion has demonstrated that the
effects of aging will be adequately managed so that the intended function(s) will be maintained
consistent with the CLB for the subsequent period of extended operation, as required by

10 CFR 54.21(a)(3). The staff also reviewed the UFSAR supplement for this AMP and
concludes that it provides an adequate summary description of the program, as required by

10 CFR 54.21(d).

3.0.3.1.6  Selective Leaching

SLRA Section B2.1.21 describes the new Selective Leaching program, which is consistent with
GALL-SLR Report AMP XI.M33, “Selective Leaching.” Dominion amended this SLRA section
by letters dated September 3, 2019 (ADAMS Accession No. ML19253B330); October 14, 2019
(ADAMS Accession No. ML19294A044); October 31, 2019 (ADAMS Accession

No. ML19310E716), and November 19, 2019 (ADAMS Accession No. ML19329A287).

Staff Evaluation. During its in-office audit (ADAMS Accession No. ML19128A079), the staff
reviewed Dominion’s claim of consistency with the GALL-SLR Report. The staff compared the
“scope of program,” “preventive actions,” “parameters monitored or inspected,” “detection of
aging effects,” “monitoring and trending,” “acceptance criteria,” and “corrective actions” program
elements of the SLRA of Dominion’s program to the corresponding program elements of
GALL-SLR Report AMP XI.M33.
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For the “scope of program” program element, the staff determined the need for additional
information regarding why the external surfaces of buried components that are coated
consistent with the Buried and Underground Piping and Tanks program are excluded from the
sample population, which resulted in the issuance of an RAI. By letter dated October 14, 2019,
Dominion provided additional clarification regarding the staff’'s concerns, which superseded the
information provided in the response to RAI B2.1.21-1.

In its response dated October 14, 2019, Dominion revised the Selective Leaching program to
remove the inspection exclusion for the external surfaces of buried components that are coated
consistent with the Buried and Underground Piping and Tanks program. The staff finds
Dominion’s revision acceptable because the external surfaces of buried components will be
included in the inspection population for selective leaching, which is consistent with GALL-SLR
Report AMP XI.M33 recommendations.

The staff conducted an audit to verify Dominion’s claim of consistency with the GALL-SLR
Report. Based on a review of the SLRA, the staff finds that the “scope of program,” “preventive
actions,” “parameters monitored or inspected,” “detection of aging effects,” “monitoring and
trending,” “acceptance criteria,” and “corrective actions” program elements are consistent with
the corresponding program elements of GALL-SLR Report AMP XI.M33.

Operating Experience. SLRA Section B2.1.21, as modified by letters dated October 31, 2019,
and November 19, 2019, summarizes the operating experience related to the Selective
Leaching program. The staff evaluated the operating experience information by reviewing the
information in the subsequent license renewal application and by conducting an audit (ADAMS
Accession No. ML19046A433). During the audit, the staff independently searched plant-specific
operating experience information to determine whether any previously unknown or recurring
aging effects were identified.

The staff also reviewed the revised operating experience summary of SLRA Section B2.1.16,
“Fire Water System,” provided in Dominion’s October 14, 2019, annual update. The operating
experience discussed two ruptures of the buried fire protection system piping, which occurred in
July 2019. In the annual update, Dominion stated that external corrosion from long-standing
exposure to moist or wet soil resulted in wall thickness reductions at several locations.
Consequently, the staff determined the need for additional information, which resulted in the
issuance of draft RAls, as documented in NRC letter dated November 20, 2019 (ADAMS
Accession No. ML19305C846). Dominion’s responses to the staff's draft RAls are documented
in letters dated October 31, 2019, and November 19, 2019 (ADAMS Accession

Nos. ML19310E716 and ML19329A287, respectively).

In the responses to the staff’s draft RAls referenced above, Dominion provided additional details
regarding the operating experience identified in the October 14, 2019, letter as follows:

e Metallurgical analysis concluded the failure was a result of graphitic corrosion
(i.e., selective leaching) and determined that it was a result of groundwater exposure of
the cast iron fire protection piping between roughly the 5 o’clock to 7 o’clock positions.

e Because graphitic corrosion is a long-term corrosion mechanism, it is believed the
corrosion resulted from extended contact with groundwater and was not due to the
packing leak identified 1 year earlier.
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Dominion also augmented the Selective Leaching program for buried cast iron piping in three
areas: exploratory holes for groundwater, corrective actions for presence of groundwater, and
sample expansion (selective leaching due to elevated groundwater). The focus of these
augmented requirements of the program is to identify suspected system leakage or elevated
groundwater in 25 holes to be dug along the fire protection loop piping.

The staff noted that the buried cast iron piping ruptures have been entered into Dominion’s
corrective action program (CAP). Dominion is identifying necessary corrective actions as part of
the program. The staff reviewed Dominion’s responses to the staff's draft RAls and finds them
acceptable as follows: the identified activities (e.g., drilling exploratory holes to confirm the
presence of groundwater, excavating and inspecting fire protection loop piping at each hole
where groundwater has been confirmed, and drilling additional exploratory holes to determine
the extent of any identified elevated groundwater, along with the noted sample expansion
activities) are capable of detecting adverse conditions due to groundwater immersion that may
lead to graphitic corrosion and identifying ongoing degradation of the buried gray cast iron fire
protection loop piping. Changes to the aging management program(s) to address other
possible issues (e.g., long-standing exposure to moist corrosive soil, soil parameter consistency
across the site), if necessary, will be identified as Dominion completes its development of
corrective actions.

The staff did not identify any operating experience, other than that noted above for buried fire
protection piping, to indicate that Dominion should modify its proposed program beyond those
modifications incorporated into the Selective Leaching program. Based on its audit and review
of the application, the staff finds that the conditions and operating experience at the plant are
bounded by those for which the Selective Leaching program was evaluated.

UFSAR Supplement. SLRA Section A1.21 provides the UFSAR supplement for the Selective
Leaching program. The staff reviewed this UFSAR supplement description of the program and
noted that it is consistent with the recommended description in GALL-SLR Report

Table XI-01. The staff also noted that Dominion committed to implement the new Selective
Leaching program 10 years before the subsequent period of extended operation for managing
the effects of aging for applicable components. The staff finds that the information in the
UFSAR supplement is an adequate summary description of the program.

Conclusion. On the basis of its review of Dominion’s Selective Leaching program, the staff
concludes that those program elements for which Dominion claimed consistency with the
GALL-SLR Report are consistent. The staff concludes that Dominion has demonstrated that the
effects of aging will be adequately managed so that the intended function(s) will be maintained
consistent with the CLB for the subsequent period of extended operation, as required by

10 CFR 54.21(a)(3). The staff also reviewed the UFSAR supplement for this AMP and
concludes that it provides an adequate summary description of the program, as required by

10 CFR 54.21(d).

3.0.3.1.7 10 CFR Part 50, Appendix J

SLRA Section B2.1.32 describes the existing 10 CFR Part 50, Appendix J program as
consistent with GALL-SLR Report AMP X1.84, “10 CFR Part 50, Appendix J.”

Staff Evaluation. During its audit (ADAMS Accession No. ML19128A079), the staff reviewed
Dominion’s claim of consistency with the GALL-SLR Report. The staff compared the “scope of

program,” “preventive actions,” “parameters monitored or inspected,” “detection of aging
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effects,” “monitoring and trending,” “acceptance criteria,” and “corrective actions” program
elements of Dominion’s program to the corresponding program elements of GALL-SLR Report
AMP X|.S4.

Based on its audit and review of the SLRA, the staff finds that the “scope of program,”
“preventive actions,” “parameters monitored or inspected,” “detection of aging effects,”
“monitoring and trending,” “acceptance criteria,” and “corrective actions” program elements are
consistent with the corresponding program elements of GALL-SLR Report AMP X1.S4.

Operating Experience. SLRA Section B2.1.32 summarizes the operating experience related to
the 10 CFR Part 50, Appendix J program. The staff evaluated operating experience information
by reviewing the subsequent license renewal application and conducting an audit (ADAMS
Accession No. ML19046A433). During the audit, the staff independently searched plant-specific
operating experience information to determine whether any previously unknown or recurring
aging effects were identified. The staff did not identify any operating experience indicating that
Dominion should modify its proposed program.

Based on its audit and review of the application, the staff finds that the conditions and operating
experience at the plant are bounded by those for which the “10 CFR Part 50, Appendix J” AMP
was evaluated.

UFSAR Supplement. SLRA Section A1.32 as amended by letter dated June 10, 2019 (ADAMS
Accession No. ML19164A333), provides the UFSAR supplement for the 10 CFR Part 50,
Appendix J program. The staff reviewed this UFSAR supplement description of the program
and noted that it is consistent with the recommended description in GALL-SLR Report

Table XI-01.

The staff also noted that Dominion committed to ongoing implementation of the existing
10 CFR Part 50, Appendix J AMP for managing the effects of aging for applicable components
during the subsequent period of extended operation.

The staff finds that the information in the UFSAR supplement, as amended by letter dated
June 10, 2019, is an adequate summary description of the program.

Conclusion. On the basis of its review of Dominion’s 10 CFR Part 50, Appendix J AMP, the
staff concludes that those program elements for which Dominion claimed consistency with the
GALL-SLR Report are consistent. The staff concludes that Dominion has demonstrated that the
effects of aging will be adequately managed so that the intended function(s) will be maintained
consistent with the CLB for the subsequent period of extended operation, as required by

10 CFR 54.21(a)(3). The staff also reviewed the UFSAR supplement for this AMP and
concludes that it provides an adequate summary description of the program, as required by

10 CFR 54.21(d).

3.0.3.1.8  Electrical Insulation for Inaccessible Instrument and Control Cables Not Subject to
10 CFR 50.49 Environmental Qualifications Requirements

SLRA Section B2.3.40 describes the new Electrical Insulation for Inaccessible Instrument and
Control Cables Not Subject to 10 CFR 50.49 Environmental Qualification [EQ] Requirements
program as consistent with GALL-SLR Report AMP XI.E3B, “Electrical Insulation for
Inaccessible Instrument and Control Cables Not Subject to 10 CFR 50.49 Environmental
Qualification Requirements.”
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Staff Evaluation. During its audit (ADAMS Accession No. ML19128A079), the staff reviewed

Dominion’s claim of consistency with the GALL-SLR Report. The staff compared the “scope of
program,” “preventive actions,” “parameters monitored/inspected,” “detection of aging effects,”
“monitoring and trending,” “acceptance criteria,” and “corrective actions” program elements of

Dominion’s program to the corresponding program elements of GALL-SLR Report AMP XI.E3B.

Based on its audit and review of the SLRA, the staff finds that the “scope of program,”
“preventive actions,” “parameters monitored/inspected,” “detection of aging effects,” “monitoring
and trending,” “acceptance criteria,” and “corrective actions” program elements are consistent
with the corresponding program elements of GALL-SLR Report AMP XI.E3B.

Operating Experience. SLRA Section B2.3.40 summarizes the operating experience related to
the Electrical Insulation for Inaccessible Instrument and Control Cables Not Subject to

10 CFR 50.49 EQ Requirements program. The staff evaluated operating experience
information by reviewing the subsequent license renewal application and conducting an audit
(ADAMS Accession No. ML19046A433). During the audit, the staff independently searched
plant-specific operating experience information to determine whether any previously unknown or
recurring aging effects were identified. Based on its audit and review of the application, the staff
finds that the conditions and operating experience at the plant are bounded by those for which
the Electrical Insulation for Inaccessible Instrument and Control Cables Not Subject to

10 CFR 50.49 EQ Requirements was evaluated.

UFSAR Supplement. SLRA Section A1.40 provides the UFSAR supplement for the Electrical
Insulation for Inaccessible Instrument and Control Cables Not Subject to 10 CFR 50.49 EQ
Requirements. The staff reviewed this UFSAR supplement description of the program and
noted that it is consistent with the recommended description in GALL-SLR Report Table XI-01.
The staff also noted that Dominion committed to implement the Electrical Insulation for
Inaccessible Instrument and Control Cables Not Subject to 10 CFR 50.49 Environmental
Qualification Requirements program 6 months prior to the subsequent period of extended
operation for managing the effects of aging.

Conclusion. On the basis of its review of Dominion’s Electrical Insulation for Inaccessible
Instrument and Control Cables Not Subject to 10 CFR 50.49 EQ Requirements program, the
staff concludes that those program elements for which Dominion claimed consistency with the
GALL-SLR Report are consistent. The staff concludes that Dominion has demonstrated that the
effects of aging will be adequately managed so that the intended function(s) will be maintained
consistent with the CLB for the period of extended operation, as required by

10 CFR 54.21(a)(3). The staff also reviewed the UFSAR supplement for this AMP and
concludes that it provides an adequate summary description of the program, as required by

10 CFR 54.21(d).

3.0.3.1.9  Electrical Insulation for Inaccessible Low-Voltage Power Cables Not Subject to
10 CFR 50.49 Environmental Qualification Requirements

SLRA Section B2.3.41 describes the new Electrical Insulation for Inaccessible Low-Voltage
Power Cables Not Subject to 10 CFR 50.49 EQ Requirements program as consistent with
GALL-SLR Report AMP XI.E3C, “Electrical Insulation for Inaccessible Low-Voltage Power
Cables Not Subject to 10 CFR 50.49 Environmental Qualification Requirements.”

Staff Evaluation. During its audit (ADAMS Accession No. ML19128A079), the staff reviewed
Dominion’s claim of consistency with the GALL-SLR Report. The staff compared the “scope of
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program,” “preventive actions,” “parameters monitored/inspected,” “detection of aging effects,”
“monitoring and trending,” “acceptance criteria,” and “corrective actions” program elements of
Dominion’s program to the corresponding program elements of GALL-SLR Report AMP XI.E3C.

T

Based on its audit and review of the SLRA, the staff finds that the “scope of program,”
“preventive actions,” “parameters monitored/inspected,” “detection of aging effects,” “monitoring
and trending,” “acceptance criteria,” and “corrective actions” program elements are consistent
with the corresponding program elements of GALL-SLR Report AMP XI.E3C.

Operating Experience. SLRA Section B2.3.41 summarizes the operating experience related to
the Electrical Insulation for Inaccessible Low-Voltage Power Cables Not Subject to

10 CFR 50.49 EQ Requirements program. The staff evaluated operating experience
information by reviewing the subsequent license renewal application and conducting an audit
(ADAMS Accession No. ML19046A433). During the audit, the staff independently searched
plant-specific operating experience information to determine whether any previously unknown or
recurring aging effects were identified. Based on its audit and review of the application, the staff
finds that the conditions and operating experience at the plant are bounded by those for which
the Electrical Insulation for Inaccessible Low-Voltage Power Cables Not Subject to

10 CFR 50.49 EQ Requirements was evaluated.

UFSAR Supplement. SLRA Section A1.41 provides the UFSAR supplement for the Electrical
Insulation for Inaccessible Low-Voltage Power Cables Not Subject to 10 CFR 50.49 EQ
Requirements. The staff reviewed this UFSAR supplement description of the program and
noted that it is consistent with the recommended description in GALL-SLR Report Table XI-01.
The staff also noted that Dominion committed to implement the Electrical Insulation for
Inaccessible Low-Voltage Power Cables Not Subject to 10 CFR 50.49 Environmental
Qualification Requirements program 6 months prior to the subsequent period of extended
operation for managing the effects of aging.

Conclusion. On the basis of its review of Dominion’s Electrical Insulation for Inaccessible
Low-Voltage Power Cables Not Subject to 10 CFR 50.49 EQ Requirements program, the staff
concludes that those program elements for which Dominion claimed consistency with the
GALL-SLR Report are consistent. The staff concludes that Dominion has demonstrated that the
effects of aging will be adequately managed so that the intended function(s) will be maintained
consistent with the CLB for the period of extended operation, as required by

10 CFR 54.21(a)(3). The staff also reviewed the UFSAR supplement for this AMP and
concludes that it provides an adequate summary description of the program, as required by

10 CFR 54.21(d).

3.0.3.1.10 Electrical Cable Connections Not Subject to 10 CFR 50.49 Environmental
Qualification Requirements

SLRA Section B2.1.43 describes the new Electrical Cable Connections Not Subject to

10 CFR 50.49 Environmental Qualification Requirements program as consistent with GALL-SLR
Report AMP XI.E6, “Electrical Cable Connections Not Subject to 10 CFR 50.49 Environmental
Qualification Requirements.”

Staff Evaluation. During its audit (ADAMS Accession No. ML19128A079), the staff reviewed
Dominion’s claim of consistency with the GALL-SLR Report. The staff compared the “scope of
> ” “parameters monitored or inspected,” “detection of aging

program,” “preventive actions,
effects,” “monitoring and trending,” “acceptance criteria,” and “corrective actions” program
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elements of Dominion’s program to the corresponding program elements of GALL-SLR Report
AMP XI.ES.

Based on its audit and review of the SLRA, the staff finds that the “scope of program,”
“preventive actions,” “parameters monitored or inspected,” “detection of aging effects,”
“monitoring and trending,” “acceptance criteria” and “corrective actions” program elements are
consistent with the corresponding program elements of GALL-SLR Report AMP XI.EG6.

” o«

Operating Experience. SLRA Section B2.1.43 summarizes the operating experience related to
the Electrical Cable Connections Not Subject to 10 CFR 50.49 Environmental Qualification
Requirements program. The staff evaluated operating experience information by reviewing the
subsequent license renewal application and conducting an audit (ADAMS Accession

No. ML19046A433). During the audit, the staff independently searched plant-specific operating
experience information to determine whether any previously unknown or recurring aging effects
were identified. The staff did not identify any operating experience indicating that Dominion
should modify its proposed program. Based on its audit and review of the application, the staff
finds that the conditions and operating experience at the plant are bounded by those for which
the Electrical Cable Connections Not Subject to 10 CFR 50.49 Environmental Qualification
Requirements was evaluated.

UFSAR Supplement. SLRA Section A1.43 provides the UFSAR supplement for Electrical Cable
Connections Not Subject to 10 CFR 50.49 Environmental Qualification Requirements program.
The staff reviewed this UFSAR supplement description of the program and noted that it is
consistent with the recommended description in GALL-SLR Report Table XI-01. The staff also
noted that Dominion committed to implement the Electrical Cable Connections Not Subject to
10 CFR 50.49 Environmental Qualification Requirements program 6 months prior to the
subsequent period of extended operation for managing the effects of aging for applicable
components. The staff finds that the information in the UFSAR supplement is an adequate
summary description of the program.

Conclusion. On the basis of its review of Dominion’s Electrical Cable Connections Not Subject
to 10 CFR 50.49 Environmental Qualification Requirements program, the staff concludes that
those program elements for which Dominion claimed consistency with the GALL-SLR Report
are consistent. The staff concludes that Dominion has demonstrated that the effects of aging
will be adequately managed so that the intended functions will be maintained consistent with the
CLB for the subsequent period of extended operation, as required by 10 CFR 54.21(a)(3). The
staff also reviewed the UFSAR supplement for this AMP and concludes that it provides an
adequate summary description of the program, as required by 10 CFR 54.21(d).

3.0.3.1.11  Neutron Fluence Monitoring

SLRA Section B3.2 describes the existing Neutron Fluence Monitoring AMP as consistent with
GALL-SLR Report AMP X.M2, “Neutron Fluence Monitoring.”

Staff Evaluation. During the in-office audit (ADAMS Accession No. ML19128A079), the staff
reviewed Dominion’s claim of consistency with the GALL-SLR Report. The staff compared the
“scope of program,” “preventive actions,” “parameters monitored or inspected,” “detection of
aging effects,” “monitoring and trending,” “acceptance criteria,” and “corrective actions” program
elements of Dominion’s AMP to the corresponding program elements of GALL-SLR Report
AMP X.M2.

LT
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Staff-ldentified Exception

During its review of SLRA Section B3.2, the staff identified a difference in the programmatic
criteria of the “scope of program,” “preventive actions,” “parameters monitored or inspected,”
“detection of aging effects,” and “monitoring and trending” program elements from those
specified in the corresponding program elements in GALL-SLR Report AMP X.M2. In this
difference (programmatic exception), the staff noted that Dominion will not monitor for changes
in the neutron fluence values of the reactor vessel internal (RVI) components during the
subsequent period of extended operation.’

The staff reviewed SLRA Sections B3.2 and 4.2.1, and information in SLRA Appendix C, to
determine whether the SLRA included any discussion of Dominion’s basis for projecting RVI
component-specific neutron fluence values to the end of the subsequent period of extended
operation.? The staff performed this review to determine whether the Neutron Fluence
Monitoring AMP (as applied to the subsequent period of extended operation) would need to
include neutron fluence monitoring activities for RVl component-specific locations contrary to
the position taken by the applicant on omitting these types of activities from the scope of the
AMP. The staff’s rationale was that Dominion’s Neutron Fluence Monitoring AMP might not
need to include neutron fluence monitoring activities for RVl component-specific locations if the
SLRA included the neutron fluence values or ranges projected to 72 EFPY for the RVI
component-specific locations and a valid, conservative basis for the projections.

The staff did not identify any neutron fluence projection bases for the RVI component-specific
fluence ranges provided in SLRA Appendix C. To address this matter, the staff needed
additional information, and issued two RAIs. RAI B3.2-1 and supplemental RAI B3.2-1-a (and
Dominion’s responses to both RAIs) are documented in ADAMS Accession Nos. ML19183A386
and ML19253B330, respectively.

In its responses to these RAIs, Dominion stated that the 80-year (72 EFPY) neutron fluence
assessment for RVI components was performed and documented in the Westinghouse Report
No. WCAP-18205-NP, Revision 0 (provided as proprietary enclosure to the September 3, 2019,
supplement).

Using information from these RAI responses, the staff determined that information pertinent to
the current inquiry for locations above and below the core is contained in WCAP-18205-NP.
The staff also determined that the information contained, and the models used, in
WCAP-18205-NP are derived from a detailed representation of reactor internals for a selected
Westinghouse 3-loop plant. Further, the staff determined that the characteristics of the reactors
at Surry are consistent with the Westinghouse 3-loop plant selected for analysis in
WCAP-18205-NP. Specifically, the staff noted that the information in Tables 2.2-1 and 2.2-2 of
WCAP-18205-NP includes the neutron transport calculation results for reactor pressure vessel
(RPV) components in comparison to those specified in WCAP-18028-NP for the RPV inner
surfaces in the beltline region. The staff noted that the comparisons in Tables 2.2-1 and 2.2-2

1 per the guidelines in Nuclear Energy Institute Report No. NEI-17-01, this difference constitutes an exception to
the GALL-SLR Report for the stated AMP program elements.

2 |n the SLRA, Dominion identifies that the end of the subsequent period of extended operation is associated with
68 effective full-power years (EFPY) of plant operations at full power, as licensed in the plant-specific technical
specifications (i.e., 2,587 MWt rated power). For the neutron fluence projections used for the RVI
component-specific locations, Dominion conservatively used 72 EFPY as being associated with the end of the
subsequent period of extended operation for the components.
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demonstrate that the methods presented in WCAP-18205-NP for projecting the fluences to
72 EFPY are consistent with those for the Surry units at 72 EFPY in WCAP-18028-NP.

Based on its review of WCAP-18028-NP and WCAP-18205-NP, the staff finds that
Westinghouse’s NRC-approved methodology (i.e., WCAP-14040-A, Revision 4 (ADAMS
Accession No. ML050120209)), for calculating component-specific neutron fluence values had
been consistently incorporated, used, and described in the reports.

Specifically, the staff observed that the NRC-approved methodology described in
WCAP-14040-A, Revision 4, is based on use of the DORT discrete ordinates code and the
BUGLE-96 cross-section library. In performing the fast neutron exposure evaluations for the
selected Westinghouse 3-loop plant RVI components, Dominion conducted a series of
fuel-cycle-specific forward transport calculations by following the three-dimensional flux
synthesis technique as specified in Regulatory Guide (RG) 1.190, “Calculational and Dosimetry
Methods for Determining Reactor Pressure Vessel Neutron Fluence” (ADAMS Accession

No. ML010890301). This synthesis procedure was carried out for each operating cycle at the
two Surry units.

The other pertinent parameters used in the neutron transport calculations in WCAP-18205-NP
are in conformance with RG 1.190. To determine the neutron source for use in the transport
calculations, Dominion performed core calculations using an actual power level of 2,546 MWt
for cycle-emitted neutron fluxes through Cycle 23 and a power level of 2,597 MW1 for fluxes in
Cycle 24 and beyond; for the flux derivations for future cycles, the use of a power level of

2,597 MWt is greater, and therefore more conservative, than the derivation of the neutron fluxes
using the rated power for the two Surry units (i.e., 2,587 MWt). Hence, the application of
WCAP-18205-NP neutron fluence projections to Surry for 80 years of licensed operation will be
conservative.

The staff reviewed the neutron source description in WCAP-18205-NP for each fuel cycle
calculation and finds that the preparation of core neutron source for the transport calculation is
in conformance with RG 1.190.

The staff noted from WCAP-14040-A, Revision 4, that uncertainties in the neutron fluence
methodology applied in WCAP-18205-NP met the RG 1.190 criterion. In Section 4.2.1 of this
safety evaluation report, the staff confirmed that the dosimetry sensor sets from three of the first
four surveillance capsules withdrawn from Surry Unit 1 and the first five surveillance capsules
withdrawn from Surry Unit 2 met the £20% (10) uncertainty acceptance criterion specified for
fluence assessments in RG 1.190.

The staff also noted that the methodology in WCAP-18205-NP that Dominion used to determine
a fast neutron fluence range (E > 1.0 MeV) for each RVI component-specific locations analyzed
in the gap analysis and to confirm that the component-specific fluence ranges are within the
fluence ranges specified for the components in MRP-191, Revision 2. The staff noted that the
fluence results were used for subsequent screening; failure modes, effects, and criticality
analysis (FMECA); functionality analysis; and categorization of the RVl components for the
80-year operation (72 EFPY) in support of SLR. The results are presented in WCAP-18205-NP,
Tables 2.7-2 and 2.7-4.

Based on the above evaluation, the staff determined that the response to RAI B3.2-1-a is

adequate because the methods used to calculate the neutron fluence are consistent with the
NRC-approved methodology in WCAP-14040-A, which in turn adheres to the guidance in
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RG 1.190, and Dominion provided the neutron fluence projections for each RVI component at
the end of subsequent period of extended operation.

Therefore, the staff finds Dominion’s responses to RAI B3.2-1 and RAI B3.2-1-a acceptable
because: (a) Dominion projected neutron fluence values for Surry-specific RVl components to
80 years of licensed operation using NRC-approved methodologies, (b) the neutron fluence
ranges for each Surry-specific RVI component cited in WCAP-18205-NP fall within the range of
values for the components cited in the SLRA Appendix C gap analysis, and (c) Dominion has
amended the SLRA by including WCAP-18205-NP, Revision 0, in the dockets for Units 1 and 2.

Based on a review of SLRA Section B3.2, the staff finds that for those programmatic criteria in
the “scope of program,” “preventive actions,” “parameters monitored or inspected,” “detection of
aging effects,” “monitoring and trending,” “acceptance criteria,” and “corrective actions” program
elements claimed as being consistent with GALL-SLR Report AMP X.M2, the criteria are
consistent with the corresponding program element criteria defined in the GALL-SLR Report
AMP. For the “scope of program,” “preventive actions,” “parameters monitored or inspected,”
“detection of aging effects,” and “monitoring and trending” program element criteria that cite a
difference from the GALL-SLR Report AMP X.M2 and establish Dominion’s position that neutron
fluence monitoring activities are not necessary for RVI components, the staff finds that the
applicant’s alternate 72 EFPY fluence projections for the RVI components serve as an
acceptable basis for deriving the neutron fluence values for the components at the end of the
subsequent period of extended operation. Accordingly, the staff finds that Dominion’s
alternative is acceptable to manage fluence-impacted aging effects in the Surry-specific RVI
components in accordance with the criterion in 10 CFR 54.21(a)(3).

” & ” o«

Operating Experience. SLRA Section B3.2 summarizes the operating experience related to the
Neutron Fluence Monitoring AMP. The staff evaluated operating experience information by
reviewing the subsequent license renewal application and conducting an audit (ADAMS
Accession No. ML19046A433). During the audit, the staff independently searched plant-specific
operating experience information to determine whether any previously unknown or recurring
aging effects were identified. The staff did not identify any operating experience indicating that
Dominion should modify its proposed program. Based on its audit and review of the application,
the staff finds that the conditions and operating experience at the plant are bounded by those for
which the Neutron Fluence Monitoring AMP was evaluated.

UFSAR Supplement. SLRA Section A2.2 provides the UFSAR supplement for the Neutron
Fluence Monitoring AMP. The staff reviewed this UFSAR supplement description of the
program and noted that it is consistent with the recommended description in GALL-SLR Report
Table X-01. The staff also noted that Dominion committed to ongoing implementation of the
existing Neutron Fluence Monitoring AMP for managing the effects of aging for applicable
components during the subsequent period of extended operation (Commitment No. 46 in SLRA
Table A4.0-1, “Subsequent License Renewal Commitments”). Thus, the staff finds that the
information in the UFSAR supplement is an adequate summary description of the program.

Conclusion. Based on its review of Dominion’s Neutron Fluence Monitoring AMP, the staff
concludes that those program elements for which Dominion claimed consistency with the
GALL-SLR Report are consistent. The staff concludes that Dominion has demonstrated that the
effects of aging will be adequately managed so that the intended function(s) will be maintained
consistent with the CLB for the subsequent period of extended operation, as required by

10 CFR 54.21(a)(3). The staff also reviewed the UFSAR supplement for this AMP and
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concludes that it provides an adequate summary description of the program, as required by
10 CFR 54.21(d).

3.0.3.2

AMPs Consistent with the GALL-SLR Report with Exceptions and/or Enhancements

In SLRA Appendix B, the applicant stated that the following AMPs are, or will be, consistent with
the GALL-SLR Report, with exceptions or enhancements:

ASME Section Xl Inservice Inspection, Subsections IWB, IWC, and IWD
Water Chemistry

Reactor Head Closure Stud Bolting

PWR Vessel Internals

Flow-Accelerated Corrosion

Bolting Integrity

Open-Cycle Cooling Water System

Closed Treated Water Systems

Inspection of Overhead Heavy Load and Light Load (Related to Refueling) Handling
Systems

Compressed Air Monitoring

Fire Protection System

Fire Water System

Outdoor and Large Atmospheric Metallic Storage Tanks
Fuel Oil Chemistry

Reactor Vessel Material Surveillance

ASME Code Class 1 Small-Bore Piping

External Surfaces Monitoring of Mechanical Components
Flux Thimble Tube Inspection

Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components
Lubricating Oil Analysis

Buried and Underground Piping and Tanks

Internal Coatings/Linings for In-Scope Piping, Piping Components, Heat Exchangers,
and Tanks

ASME Section XI, Subsection IWE
ASME Section XIl, Subsection IWL
ASME Section XIl, Subsection IWF
Masonry Walls

Structures Monitoring

Inspection of Water-Control Structures Associated with Nuclear Power Plants
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¢ Protective Coating Monitoring and Maintenance

o Electrical Insulation for Electrical Cables and Connections Not Subject to 10 CFR 50.49
Environmental Qualification Requirements

e Electrical Insulation for Electrical Cables and Connections Not Subject to 10 CFR 50.49
Environmental Qualification Requirements Used in Instrumentation Circuits

e Electrical Insulation for Inaccessible Medium-Voltage Power Cables Not Subject to
10 CFR 50.49 Environmental Qualification Requirements

e Metal-Enclosed Bus
e High-Voltage Insulators
e Fatigue Monitoring

e Environmental Qualification of Electric Equipment

For AMPs that the applicant claimed are consistent with the GALL-SLR Report with exception(s)
and/or enhancement(s), the staff performed an audit and review to confirm that those attributes
or features of the program for which the applicant claimed consistency with the GALL-SLR
Report are indeed consistent. The staff reviewed the exceptions to the GALL-SLR Report to
determine whether they are acceptable and adequate. The staff also reviewed the
enhancements to determine whether they will make the AMP consistent with the GALL-SLR
Report AMP to which it is compared. The results of the staff’s audits and reviews are
documented in the following sections.

3.0.3.2.1  ASME Section Xl Inservice Inspection, Subsections IWB, IWC, and IWD

SLRA Section B2.1.1 states that the ASME Section Xl Inservice Inspection, Subsections IWB,
IWC, and IWD program is an existing program with an enhancement that will be consistent with
the program elements in the GALL-SLR Report AMP XI.M1, “ASME Section Xl Inservice
Inspection, Subsections IWB, IWC, and IWD.”

Staff Evaluation. During its audit (ADAMS Accession No. ML19128A079), the staff reviewed
Dominion’s claim of consistency with the GALL-SLR Report. The staff compared the “scope of
program,” “preventive actions,” “parameters monitored or inspected,” “detection of aging
effects,” “monitoring and trending,” “acceptance criteria,” and “corrective actions” program
elements of the SLRA to the corresponding program elements of GALL-SLR Report

AMP XI.M1.

LT
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For the “scope of program,” “preventive actions,” “parameters monitored or inspected,”
“detection of aging effects,” “monitoring and trending,” “acceptance criteria,” and “corrective
actions” program elements, the staff finds that the SLRA AMP B2.1.1 is consistent with the
GALL-SLR Report. The staff also reviewed the portions of the “scope of program,” “preventive
actions,” “parameters monitored or inspected,” “detection of aging effects,” “monitoring and
trending,” “acceptance criteria,” and “corrective actions” program elements associated with the
enhancement to determine whether the program will be adequate to manage the aging effects
for which it is credited. The staff's evaluation of the enhancement is as follows.

Enhancement 1. SLRA Section B2.1.1 includes an enhancement to the “detection of aging
effects” program element related to requiring inspections to be performed for welds associated
with sentinel locations assessed under the ASME Code, Section Xl, Appendix L, “Operating
Plant Fatigue Assessment,” for the following auxiliary lines: safety injection, residual heat
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removal, spray, charging, accumulator, and surge. The staff reviewed this enhancement
against the corresponding program elements in GALL-SLR Report AMP XI.M1. The staff finds
that although GALL-SLR Report AMP XI.M1 does not mention the inspection of this piping with
respect to fatigue, this enhancement is an improvement in monitoring structural integrity of the
subject piping. Therefore, the staff finds that this enhancement is acceptable because it will
ensure structural integrity of the subject piping by inspecting welds in the sentinel locations in
accordance with ASME Code, Section XI, Appendix L.

Operating Experience. SLRA Section B2.1.1 summarizes the operating experience related to
the ASME Section Xl Inservice Inspection, Subsections IWB, IWC, and IWD program. The staff
evaluated operating experience information by reviewing the SLRA and conducting an audit
(ADAMS Accession No. ML19046A433). During the audit, the staff independently searched
plant-specific operating experience information to determine whether any previously unknown or
recurring aging effects were identified.

SLRA AMP B2.1.1 states that in May 2005, during its spring refueling outage, Dominion
detected an embedded circumferential indication in a Unit 2 reactor vessel inlet nozzle-to-shell
weld region. The indication is classified as an embedded flaw because it meets the ASME
Code, Section Xl, IWA-3300 guidelines. The embedded indication is located near the outside
surface. The SLRA stated that it can detect the flaw from outside the reactor vessel shell and
the inlet nozzle bore region. The dimensions of the embedded flaw exceeded the allowable flaw
size given in the ASME Code, Section XI, Table IWB-3512. Dominion evaluated the embedded
flaw to demonstrate that the flaw is acceptable for continuing plant operation without repair
using the ASME Code, Section XI, IWB-3600 flaw evaluation guidelines.

For the above operating experience, the staff needed additional information regarding the
embedded flaw and issued RAI B2.1.1-1 (ADAMS Accession No. ML19155A050) dated

May 30, 2019. In its response dated June 27, 2019 (ADAMS Accession No. ML19183A440),
Dominion stated that the embedded flaw is in weld RC-R-1.1/2-15 (reactor vessel inlet
nozzle-to-shell weld region). Dominion stated that it evaluated the flaw to justify returning Unit 2
to service until the next scheduled inspection, which was anticipated to be in 10 years. After the
flaw evaluation, by letter dated April 25, 2012 (ADAMS Accession No. ML12130A217),
Dominion submitted a relief request to support the alternate inspection interval of 20 years in
lieu of the 10-year inspection interval for the subject weld. By letter dated April 30, 2013
(ADAMS Accession No. ML13106A140), the NRC approved Relief Request CMP-007 and
CMP-009, permitting Dominion to postpone inspection of the reactor vessel inlet nozzle-to-shell
weld until December 13, 2023, for Unit 1; and May 9, 2024, for Unit 2.

Dominion stated that it has not evaluated the flaw in weld RC-R-1.1/2-15 to 80 years of
operation. Dominion indicated that weld RC-R-1.1/2-15 is currently scheduled to be examined
during the next 10-year inservice inspection (ISI) activity in spring 2023 (ISl Interval 5, Period 3),
which is likely the last inspection prior to the subsequent period of extended operation.
Dominion explained that any flaw indication found in the weld during the 2023 inspection would
require evaluation of the examination results consistent with the ASME Code, Section XI.
Dominion stated that the evaluation of the embedded flaw is not part of a time-limited aging
analysis (TLAA) because the flaw was dispositioned as acceptable per ASME Code Case
N-526, “Alternative Requirements for Successive Inspections of Class 1 and 2 Vessels.”

According to Dominion, ASME Code Case N-526 had been implemented for Surry prior to 2005.

Dominion confirmed that the three conditions listed below are met for the applicability of Code
Case N-526 for the evaluation of the embedded flaw: (1) The flaw is characterized as
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subsurface in accordance with Figure 1 of Code Case N-526; (2) the nondestructive
examination technique and evaluation that detected the flaw with respect to both sizing and
location shall be documented in the flaw evaluation report; and (3) the vessel containing the flaw
is acceptable for continued service in accordance with ASME Code, Section Xl, IWB-3600, and
the flaw is demonstrated acceptable for the intended service. Dominion stated that the use of
ASME Code Case N-526 provided an alternative to the ASME Code, Section Xl,

Subsection IWB-2420(b) requirement to re-examine the vessel examination volume containing
the subsurface flaw. The staff finds that Dominion appropriately dispositioned the embedded
flaw in Unit 2 weld RC-R-1.1/2-15 per ASME Code Case N-526 and the NRC-approved relief
request. The staff further finds that Dominion will examine weld RC-R-1.1/2-15 as required by
the NRC-approved relief request. In addition, the embedded flaw is acceptable by Dominion’s
flaw evaluation performed in accordance with the ASME Code, Section XI, IWB-3600.
Therefore, this issue is closed.

The staff notes that Dominion also discussed other indications detected in welds based on
inspections performed in accordance with the ASME Code, Section XI. Dominion removed the
indications from these welds. The staff finds that the plant-specific operating experience at
Surry has demonstrated that Dominion follows the ASME Code, Section Xl in the inspection of
the safety-related welds and dispositions detected flaws appropriately.

The staff notes that although not directly affecting AMP B2.1.1, Dominion has implemented a
Risk-Informed IS| program that is based on the NRC-approved plant-specific relief request and
NRC-approved ASME Code Case N-716-1, “Alternative Classification and Examination
Requirements Section XI, Division 1.” This Code Case allows selection of examination
components most important to safety in regard to core damage frequency and large early
release frequency while eliminating examinations on less safety significant components.

The staff finds that Dominion evaluated the occurrences identified under AMP B2.1.1 to ensure

that there is no significant impact to the safe operation of the plant and corrective actions will be
taken to prevent recurrence. The staff notes that Dominion’s AMP B2.1.1 contains guidance or

corrective actions for additional inspections, reevaluation, repairs, or replacements for locations

where aging effects are found. The staff determines that AMP B2.1.1 is enhanced based on the
systematic and ongoing review of both plant-specific and industry operating experience.

The staff finds that Surry AMP B2.1.1 program follows (1) the provisions of the ASME Code,
Section Xl, (2) various conditions that 10 CFR 50.55a has imposed on ASME Code, Section X,
such as Code Cases N-722-1, “Additional Examinations for PWR Pressure Retaining Welds in
Class 1 Components Fabricated with Alloy 600/82/182 Materials,” and N-729-4, “Alternative
Examination Requirements for PWR Reactor Vessel Upper Heads With Nozzles Having
Pressure-Retaining Partial-Penetration Welds;” and (3) additional examinations per the industry
guidance (e.g., MRP-227-A, “Pressurized Water Reactor (PWR) Internals Inspection and
Evaluation Guidelines,” and MRP-146, “MRP 146 Thermal Stratification Inspections”).

Based on the audit, the review of AMP B2.1.1 and Dominion’s responses to RAI B2.1.1-1, the
staff finds that the conditions and operating experience at the plant are bounded by those for
which the ASME Section Xl Inservice Inspection, Subsections IWB, IWC, and IWD program was
evaluated.

UFSAR Supplement. SLRA Section A1.1 provides the UFSAR supplement for the AMP B2.1.1,
ASME Section Xl Inservice Inspection, Subsections IWB, IWC, and IWD program. The staff
reviewed this UFSAR supplement description of the program and noted that it is consistent with
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the recommended description in GALL-SLR Report Table XI-01 with enhancement. The staff
notes that the UFSAR supplement in SLRA Section A1.1 includes the augmented inspection for
various safety-related components. The staff finds that the augmented inspection is an
improvement to monitor structural integrity of the safety-related components and is, therefore,
acceptable. The staff noted that the applicant committed to ongoing implementation of the
existing ASME Section Xl Inservice Inspection, Subsections IWB, IWC, and IWD program for
managing the effects of aging for applicable components during the subsequent period of
extended operation. The staff finds that the information in the UFSAR supplement is an
adequate summary description of the AMP B2.1.1.

Conclusion. On the basis of its review of Dominion’s ASME Section Xl Inservice Inspection,
Subsections IWB, IWC, and IWD program, the staff concludes that those program elements for
which Dominion claimed consistency with the GALL-SLR Report are consistent. The staff
reviewed the one enhancement and concludes that its implementation prior to the subsequent
period of extended operation will make the AMP adequate to manage the applicable aging
effects. The staff concludes that Dominion has demonstrated that the effects of aging will be
adequately managed so that the intended functions will be maintained consistent with the CLB
for the subsequent period of extended operation, as required by 10 CFR 54.21(a)(3). The staff
also reviewed the UFSAR supplement for this AMP and concludes that it provides an adequate
summary description of the program, as required by 10 CFR 54.21(d).

3.0.3.2.2  Water Chemistry

SLRA Section B2.1.2 states that the Water Chemistry program is an existing program that will
be consistent, with the program elements in the GALL-SLR Report AMP XI.M2, “Water
Chemistry,” except for the exception identified in the SLRA.

Staff Evaluation. During its audit (ADAMS Accession No. ML19128A079), the staff reviewed
Dominion’s claim of consistency with the GALL-SLR Report. The staff compared the “scope of
program” and “preventive actions” program elements of the SLRA to the corresponding program
elements of GALL-SLR Report AMP XI.M2. The staff also reviewed the portions of the
“parameters monitored or inspected,” “detection of aging effects,” “monitoring and trending,”
“acceptance criteria,” and “corrective actions” program elements associated with an exception to
determine whether the program will be adequate to manage the aging effects for which it is
credited. The staff's evaluation of this exception is as follows.

Exception 1. SLRA Section B2.1.2 includes an exception to the “parameters monitored or
inspected,” “detection of aging effects,” “monitoring and trending,” “acceptance criteria,” and
“corrective actions” program elements related to the use of Revision 8 of the “Pressurized Water
Reactor Secondary Water Chemistry Guidelines,” which is EPRI Report 3002010645. The staff
reviewed this exception against the corresponding program elements in GALL-SLR Report

AMP XI1.M2 and finds it acceptable because the changes from the GALL-SLR Report
recommendation to the updated version were based on operating experience and available data
on secondary water chemistry and secondary cycle corrosion and provided either clarifications,
specificity, or conservatism to the Secondary Water Chemistry Guidelines.

Based on its audit and review of the SLRA, the staff finds that the “scope of program” and
“preventive actions” program elements for which Dominion claimed consistency with the
GALL-SLR Report are consistent with the corresponding program elements of GALL-SLR
Report AMP XI.M2. The staff also reviewed the exception associated with the “parameters
monitored or inspected,” “detection of aging effects,” “monitoring and trending,” “acceptance
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criteria,” and “corrective actions” program elements, and its justification, and finds that the AMP,
with the exception, is adequate to manage the applicable aging effects.

Operating Experience. SLRA Section B2.1.2 summarizes the operating experience related to
the Water Chemistry program. The staff evaluated operating experience information by
reviewing the subsequent license renewal application and conducting an audit (ADAMS
Accession No. ML19046A433). During the audit, the staff independently searched plant-specific
operating experience information to determine whether any previously unknown or recurring
aging effects were identified. The staff did not identify any operating experience indicating that
Dominion should modify its proposed program. Based on its audit and review of the application,
the staff finds that the conditions and operating experience at the plant are bounded by those for
which the Water Chemistry program was evaluated.

UFSAR Supplement. SLRA Section A1.2 provides the UFSAR supplement for the Water
Chemistry program. The staff reviewed this UFSAR supplement description of the program and
noted that it is consistent with the recommended description in GALL-SLR Report Table XI-01.
The staff also noted that Dominion committed to ongoing implementation of the existing Water
Chemistry program for managing the effects of aging for applicable components during the
subsequent period of extended operation. The staff finds that the information in the UFSAR
supplement is an adequate summary description of the program.

Conclusion. On the basis of its review of Dominion’s Water Chemistry program, the staff
concludes that those program elements for which Dominion claimed consistency with the
GALL-SLR Report are consistent. In addition, the staff reviewed the exception and its
justification and concludes that the AMP, with the exception, is adequate to manage the
applicable aging effects. The staff concludes that Dominion has demonstrated that the effects
of aging will be adequately managed so that the intended function(s) will be maintained
consistent with the CLB for the subsequent period of extended operation, as required by

10 CFR 54.21(a)(3). The staff also reviewed the UFSAR supplement for this AMP and
concludes that it provides an adequate summary description of the program, as required by
10 CFR 54.21(d).

3.0.3.2.3  Reactor Head Closure Stud Bolting

SLRA Section B2.1.3 states that the Reactor Head Closure Stud Bolting program is an existing
program with an exception and enhancements that will be consistent, with the program
elements in the GALL-SLR Report AMP XI.M3, “Reactor Head Closure Stud Bolting,” except for
the exceptions identified in the SLRA.

Staff Evaluation. The staff reviewed Dominion’s claim of consistency with the GALL-SLR
Report. The staff compared the “scope of program,” “preventive actions,” “parameters
monitored or inspected,” “detection of aging effects,” “monitoring and trending,” “acceptance
criteria,” and “corrective actions” program elements of the SLRA to the corresponding program
elements of GALL-SLR Report AMP XI.M3.

LT

Enhancement 1. SLRA Section B.2.1.3 includes an enhancement to the “preventive actions”
and “corrective actions” program elements. Dominion will revised procurement documents in its
program to ensure replacement studs are fabricated from bolting materials with maximum
measured yield strength less than 150 ksi and maximum tensile strength of 170 ksi, as
consistent with the GALL-SLR Report program guidance and RG 1.65, “Materials and
Inspections for Reactor Vessel Closure Studs,” Revision 1. The staff reviewed this
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enhancement against the corresponding program element in GALL-SLR Report AMP XI.M3 and
finds it acceptable, because when it is implemented, it will be consistent with the GALL-SLR
Report AMP XI.M3 guidance.

Enhancement 2. SLRA Section B.2.1.3 includes an enhancement to the “detection of aging
effects” program element. Dominion will revise procedures to require that a one-time visual
inspection be performed on the bottom plates in Unit 2 vessel flange closure stud holes No. 36
and No. 37 to confirm that there is no evidence of corrosion, cracking, or degradation. These
stud holes were originally fabricated exceeding the design length, however. Westinghouse
evaluated the deviation and concluded that the holes, with an insert installed to correct the hole
depth, were acceptable to use. The staff reviewed this enhancement against the corresponding
program element in GALL-SLR Report AMP XI.M3 and finds it acceptable, because when it is
implemented, it will be consistent with the GALL-SLR Report AMP XI.M3 guidance.

Exception. SLRA Section B.2.3.3 includes an exception to the “preventive actions” and
“corrective actions” program elements related to the yield strength of replacement bolts. The
GALL-SLR program relies on the guidance set forth in RG 1.65, Revision 1, which recommends
that actual measured yield strength should not exceed 150 ksi for newly installed studs, or

170 ksi ultimate tensile strength for existing studs. Stud materials that have a yield strength less
than 150 ksi are known to be resistant to stress corrosion cracking (SCC). Both units were
licensed prior to the issuance of RG 1.65, Revision 0, in 1973, and do not have a specification
for limiting measured maximum yield strength. Dominion’s program states that two of the three
spare reactor head closure studs have measured yield strengths exceeding 150 ksi. Therefore,
Dominion’s program takes exception to this program element.

The staff reviewed this exception against the corresponding program element in GALL-SLR
Report AMP XI.M3. The staff noted that, based on industry operating experience and research,
bolting materials with yield strength exceeding the 150 ksi may be susceptible to stress
corrosion cracking (SCC) degradation. The three spare reactor head closure studs have a
maximum tensile strength of less than 170 ksi, indicating consistency with the limit identified in
RG 1.65 for existing reactor head closure studs. Based on industry operating experience and
previous inspections, there have been no indications of cracking in stud bolting when the
materials have met either the 150 ksi yield stress or the 170 ksi ultimate tensile stress. In
addition, Dominion provided enhancements to the program to ensure that the measured yield
strength and the maximum tensile strength of newly procured bolting materials will meet the
150 ksi and 170 ksi criteria, respectively. Lastly, ultrasonic examinations that are capable of
detecting degradation due to SCC will continue to be performed in accordance with the ASME
Section Xl Inservice Inspection, Subsections IWB, IWC, and IWD program as applicable.
Therefore, the staff finds this exception acceptable because there will be reasonable assurance
that the intended functions of the stud bolting will be maintained.

The staff finds that program elements 1 through 7 for which Dominion claimed consistency with
the GALL-SLR Report are consistent with the corresponding program elements of GALL-SLR
Report AMP XI.M3. The staff also reviewed the exception associated with the “preventive
actions” and “corrective actions” program elements, and its justification, and finds that the AMP,
with the exception, is adequate to manage the applicable aging effects. In addition, the staff
reviewed the enhancements associated with the “preventive actions,” “corrective actions,” and
“detection of aging effects” program elements and finds that, when implemented, they will make
the AMP consistent with the GALL-SLR Report AMP.
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Operating Experience. SLRA Section B.2.3.3 summarizes the operating experience related to
the Reactor Head Closure Stud Bolting program. The staff evaluated operating experience
information by reviewing the subsequent license renewal application and conducting an audit
(ADAMS Accession No. ML19046A433), During the audit, the staff independently searched
plant-specific operating experience information to determine whether any previously unknown or
recurring aging effects were identified. The SLRA stated that the Reactor Head Closure Stud
Bolting program will be effective in ensuring that intended functions will be maintained
consistent with the current licensing basis (CLB) through the subsequent period of extended
operation.

The staff reviewed operating experience information in the application and during the operating
experience audit. The staff conducted an independent search of the plant operating experience
information to determine whether (a) any previously unknown or recurring aging effects were
identified; and (b) in light of plant operating experience, whether Dominion’s SLRA AMP will be
adequate to manage the associated aging effects. Some of the operating experience reviewed
by the staff were related to an arc strike identified on a reactor vessel closure stud nut, a reactor
vessel closure stud that cannot be tested with UT, a reactor vessel closure stud that
experienced minor wear, and the plug design for Unit 1 reactor vessel flange holes. The staff
did not identify any operating experience indicating that Dominion should modify its proposed
program.

Based on its audit and review of the application, the staff finds that the conditions and operating
experience at the plant are bounded by those for which the Reactor Head Closure Stud Bolting
program was evaluated.

UFSAR Supplement. SLRA Section A1.3 provides the UFSAR supplement for the Reactor
Head Closure Stud Bolting program. The staff reviewed this UFSAR supplement description of
the program and noted that it is consistent with the recommended description in GALL-SLR
Report Table XI-01. The staff finds that the information in the UFSAR supplement is an
adequate summary description of the program.

Conclusion. On the basis of its review of Dominion’s Reactor Head Closure Stud Bolting
program, the staff concludes that those program elements for which Dominion claimed
consistency with the GALL-SLR Report are consistent. In addition, the staff reviewed the
exception and enhancements, and their justifications, and concludes that the AMP, with the
exception and the enhancements, is adequate to manage the applicable aging effects. Also,
the staff reviewed the enhancements and concluded that their implementation prior to the
subsequent period of extended operation will make the AMP adequate to manage the
applicable aging effects. The staff concludes that Dominion has demonstrated that the effects
of aging will be adequately managed so that the intended function(s) will be maintained
consistent with the CLB for the subsequent period of extended operation, as required by

10 CFR 54.21(a)(3). The staff also reviewed the UFSAR supplement for this AMP and
concludes that it provides an adequate summary description of the program, as required by
10 CFR 54.21(d).

3.0.3.2.4 PWR Vessel Internals
SLRA Section B2.1.7 states that the PWR Vessel Internals program is an existing program that,
with enhancements, will be consistent with the program elements in the GALL-SLR Report,

AMP XI.M16A, “PWR Vessel Internals.” The applicant includes its related aging management
review (AMR) further evaluation assessment and the gap analysis related to this AMP in SLRA
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Section 3.1.2.2.9 and in SLRA Appendix C, respectively. Dominion amended the gap analysis
in a letter dated April 2, 2019 (ADAMS Accession No. ML19095A666). By letter dated

July 17, 2019 (ADAMS Accession No. ML19204A357), October 14, 2019, (ADAMS Accession
No. ML19294A044), and February 20, 2020 (ADAMS Accession No. ML20054B996), the
applicant provided additional information regarding its technical basis for projecting reactor
vessel internal (RVI) component-specific neutron fluence values to the end of the subsequent
period of extended operation. In the October 14, 2019 and February 20, 2020, letters, the
applicant also amended the scope of several of the enhancements in the PWR Vessel Internals
Program to bring them up to date with the latest EPRI MRP recommendations for inspecting the
components that are addressed in the enhancements; this includes the applicant’s incorporation
of criteria for performing a one-time inspection of the middle axial welds (MAWs) and lower axial
welds (LAWSs) that are located in the core barrel of the reactor.

Staff Evaluation. During its in-office audit (ADAMS Accession No. ML19128A079), the staff
reviewed Dominion’s claim of consistency with the GALL-SLR Report. The staff compared the
“scope of program,” “preventive actions,” “acceptance criteria,” and “corrective actions” program
elements of the SLRA to the corresponding program elements of GALL-SLR Report

AMP XI.M16A, as adjusted by the gap analysis results that were included in SLRA Appendix C
to satisfy the aging management review (AMR) acceptance criteria provided in Section 3.1.2.2.9

of NUREG-2192 (i.e., SRP-SLR Report).

The staff also reviewed the gap analysis for the RVI components and the portions of the
“parameters monitored or inspected,” “detection of aging effects,” and “monitoring and trending”
program elements associated with the 17 programmatic enhancements to determine whether
the program will be adequate to manage the aging effects for which it is credited. The staff's
evaluations of these aspects of the program are given in the subsections that follow.

Gap Analysis Evaluation. The staff confirmed that the applicant addressed the need for
inclusion of an RVI component-specific gap analysis in SLRA Section 3.1.2.2.9 and provided the
gap analysis in SLRA Appendix C. The staff noted that the applicant’s gap analysis identifies
that the PWR Vessel Internals program is based on the updated EPRI MRP program in EPRI
Report No. 3002005349, “Materials Reliability Program: Pressurized Water Reactor Internals
Inspection and Evaluation Guidelines (MRP-227, Revision 1),” which was approved for use by
licensees participating in the EPRI MRP in the staff's safety evaluation of April 25, 2019
(ADAMS Accession No. ML19081A001). However, the staff noted that in the letter dated
February 20, 2020, the applicant provide provides sufficient demonstration that the program has
been updated to follow the updated criteria in EPRI Report No. 3002017168 (MRP-227,
Revision 1-A), as adjusted by the results of the applicant’s gap analysis. (The NRC approved
the use of MRP-227, Revision 1-A by letter dated February 19, 2020 (ADAMS Accession No.
ML20006D152). The staff finds this “scope of program” basis to be acceptable because the
“scope of program” program element in GALL-SLR Report AMP XI.M16A permits the applicant’s
PWR Vessel Internals program to be based on the augmented inspection and evaluation
methodology in either EPRI Report No. 1022863, “Materials Reliability Program: Pressurized
Water Reactor Internals Inspection and Evaluation Guidelines (MRP-227-A),” or an
NRC-approved supplement of the report, as potentially modified by the results of a gap analysis.

By letter dated July 17, 2019, the applicant supplemented the SLRA by including its basis for
projecting the neutron fluence values for component-specific RVI locations to the end of the
subsequent period of extended operation (i.e., to 68 effective full power years (68 EFPY)) using
the methodology in WCAP-18205-NP, Revision 0. By letter dated September 3, 2019 (ADAMS
Accession No. ML19253B330), the applicant supplemented the SLRA by including
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Westinghouse Report No. WCAP-18205-NP, Revision 0, on the dockets for Units 1 and 2. The
staff verified that the neutron fluence methodology in WCAP-18205-NP, Revision 0, provided an
acceptable basis for projecting the neutron fluence values for the RVI components to 68 EFPY.
The staff also verified that the neutron fluence values reported in WCAP-18205-NP, Revision 0,
for RVl component-specific locations at 68 EFPY demonstrate that the neutron fluence values
for the components are within the fluence ranges reported for the RVI component-specific
locations in the gap analysis.

During the period from February 4—February 8, 2019, the staff performed an audit (ADAMS
Accession No. ML19128A079), of the AMP and the gap analysis for the AMP. The staff noted
that the gap analysis results in the following changes to the program from the previous, 60-year
programmatic basis for the AMP:

(a) added the baffle corner bolts to the scope of designated “Primary” category
components for the 80-year programmatic basis

(b) elevated the clevis insert bolts from “Existing Program” components to “Primary”
category components and added the RVI clevis bearing stellite wear surfaces and the
clevis insert dowel pins to the scope of designated “Primary” category components for
the 80-year programmatic basis

(c) added the control rod guide tube (CRGT) thermal sleeves to the scope of designated
“Primary” category components for the 80-year programmatic basis

(d) added the radial supports keys (as made from Type 304 stainless steel materials with
a stellite surface coat) to the scope of designated “Primary” category components for
the 80-year programmatic basis

(e) added the fuel alignment pins in the upper and lower internals assemblies to the scope
of designated “Existing Program” category components for the 80-year programmatic
basis

The staff noted that that the applicant’s gap analysis provided sufficient information regarding
RVI component-specific susceptibility to aging effects; failure modes, effects, and criticality
analysis (FMECA) groupings; and risk consequence rankings to justify the final
component-specific inspection categorizations (i.e., “Primary,” “Expansion,” “Existing Program,”
or “No Additional Measures” categories, as defined in MRP-227, Revision 1-A), except for some
informational matters regarding the gap analysis results for components listed in the bullets
below, where the component-specific matters needing clarification have been summarized in
the staff’s in-office audit report summary for the AMP (ADAMS Accession No. ML19128A079):

CRGT C-tubes and sheaths

CRGT flexures in Unit 1

core barrel flanges

core barrel lower flange welds (LFWs) and upper girth welds (UGWSs)
core barrel outlet nozzles

lower support column bodies in the lower internals assembly

radial support keys in the lower internals assembly

By letters dated April 2, 2019, and June 10, 2019, the applicant amended the gap analysis
results provided in Appendix C of the SLRA in order to resolve the gap analysis issues for the
components listed in the bullets above. A summary of the applicant’'s amendments to the SLRA
and the staff’'s evaluation of those SLRA amendments are given in the bullets that follow:
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CRGT support pin nuts in Unit 1. The applicant amended Footnote 1 in SLRA

Table C3.3-4, “Comparison: Risk Category Designations from MRP-191, Revision 1, and
the Results for the SLR Expert Panel Review,” and Footnote 1 for SLRA Table C2.2-1,
“Parameter Screening, Results,” to indicate that the Unit 1 CRGT support pin nuts
(made from nickel alloy materials) are susceptible to age-related degradation. The
applicant also amended Footnote 1 in SLRA Table C3.3-3, “SRP Expert Panel Review
Results Table,” to indicate that the Unit 1 CRGT support pin nuts are susceptible to the
aging mechanisms of stress corrosion cracking (SCC) and irradiation-enhanced stress
relaxation/irradiation-enhanced creep (ISR/IC).

The staff found these changes to be acceptable because: (a) the Unit 1 CRGT support
pins and nuts are made from X750 nickel alloy materials that may be susceptible to SCC
and ISR/IC, and (b) the VT-3 visual inspection basis for the CRGT support pins and nuts
is consistent with the updated “Existing Program” protocols approved for these
components, as given in Section 4.4 of the MRP-227, Revision 1-A report.

Core barrel flanges. The applicant amended the “Component” column entry for the
component-specific item that applies to the core barrel flanges in SLRA Table C3.3-3,
“SRP Expert Panel Review Results Table,” to indicate that the item applies to the
surfaces of the flanges and to clarify that the associated upper flange welds (UFWs) are
addressed by the item for the core barrel girth welds. The applicant also amended the
“SLR Inspection Category” ranking for the core barrel flange surfaces item from “P”
(i.e., inclusion in the “Primary” inspection category) to “X” (i.e., inclusion in the “Existing
Programs” inspection category) and amended the item for the core barrel flanges in
SLRA Tables C3.3-4, “Comparison: Risk Category Designations from MRP-191,
Revision 1, and the Results from the SLR Expert Panel Review,” and C4.3-3, “Existing
Program Component,” by including the word “surface” in the items.

The staff found the item changes for the core barrel flanges in SLRA Tables C3.3-3,
C3.3-4, and C4.3-3 to be acceptable because the changes are consistent with the
inspection category for the flanges as given in Table 4.9 of the MRP-227, Revision 1-A
report, which designates the core barrel flanges as “Existing Program” category
components that will be inspected in accordance with the ASME Section Xl inservice
inspection requirements for the components.

Core barrel outlet nozzles. The applicant amended the component-specific item for the
core barrel flanges in SLRA Table C3.3-3, “SRP Expert Panel Review Results Table,” to
read “No Additional Measures.” This change makes the “SLRA Inspection Category”
ranking consistent with that for the core barrel outlet nozzles in the MRP-227,

Revision 1-A report.

The staff verified that, in Table 4.6 of the MRP-227, Revision 1-A report, EPRI amended
the component inspection category for Westinghouse-design core barrel outlets nozzles
from “Expansion” to “No Additional Measures.” The staff finds that the inclusion of the
core barrel outlet nozzles in the “No Additional Measures” category to be acceptable
because: (a) the basis is consistent with the latest categorization of the nozzles in
MRP-227, Revision 1-A, and (b) the gap analysis assessment for the nozzles does not
provide any basis for changing the “SLR Inspection Category” for the nozzles from the
most recent component inspection approved for the nozzles in MRP-227, Revision 1-A
(i.e., placement in the “No Additional Measures” category).
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Changes to gap analysis results for core barrel assembly weld components. The
applicant amended the item in SLRA Table C3.3-3 for the core barrel assembly lower
girth welds (LGWs) to remove the term “LFW?” (i.e., reference to lower flange welds) from
the parenthetical phrase in the item. The applicant also amended the item in SLRA
Table C3.3-3 for the core barrel assembly upper girth welds (UGWSs) to remove the
words “and UGW” from the parenthetical phrase in the line. The applicant also amended
SLRA Table C3.3-3 by including Footnote 5, which states, “MRP-227, Revision 1, added
expansion links from the upper flange weld (UFW) to the lower flange weld (LFW) and to
the upper girth weld (UGW).”

The staff noted that the changes to the items for the core barrel welds did not change
the specified SLR inspection categories for the core barrel assembly UGWSs, and LGWSs
from those as identified for the components in MRP-277, Revision 1-A, or in the gap
analysis for the PWR Vessel Internals program. For the assessment of the core barrel
assembly UGWs, the gap analysis identifies that the welds have a moderate likelihood of
failure, a moderate safety consequence of failure, and a safety consequence risk
category ranking of “B.” This results in placement of the UGWs in the “Expansion”
inspection category of components (with the core barrel assembly upper flange welds
(UFWs) being the linked “Primary” components). The gap analysis also identifies that
the core barrel assembly LGWs have a moderate likelihood of failure, a moderate safety
consequence of failure, and a safety consequence risk category ranking of “B.” These
welds were placed in the “Primary” inspection category based on economic rather than
safety considerations.

The staff noted that the gap analysis assessment and categorizations for the welds in
SLRA Table C3.3-3 provide sufficient justification for the SLR inspection categories for
the core barrel assembly UGWs and LGWs to remain as designated and approved for
the welds in MRP-227, Revision 1-A. The staff finds the items in SLRA Table C3.3-3 for
the core barrel assembly UGWs and LGWs to be acceptable because: (a) the changes
to the items are only administrative, and (b) the gap analysis basis for the core barrel
assembly UGWs and LGWs in SLRA Table C3.3-3 supports a conclusion that the
component inspection category designations for core barrel assembly UGWs and LGWSs
may remain the same as those designated for the welds in the MRP-227, Revision 1-A
report.

Radial support keys. The applicant amended the item for the 304 stainless steel
portions of the support keys to indicate that these stainless steel portions are “No
Additional Measure” components. The applicant clarified that the stellite surfaces of the
support keys are the surfaces that will be inspected as part of “Primary” component
inspections for the program, and that this is already incorporated in the existing gap
analysis item for the radial support key stellite surfaces.

The staff found these changes to be acceptable because: (a) SLRA Table C4.3-1
indicates that the stellite surfaces in the radial support keys will be visually inspected as
“Primary” category components once every 10 years using VT-3 visual techniques, and
(b) the outer stellite surfaces of the radial support keys are accessible to the visual
inspection equipment.

Lower support forgings and lower support column bodies. The applicant amended the
items for the lower support forgings and lower support column bodies in SLRA
Table C4.3-2 to indicate that the visual inspection technique will be a VT-3 method if
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“Expansion” category inspections of the components are necessary. The staff found
these changes to be acceptable because they are consistent with the bases for
performing “Expansion” category inspections of these components in Table 4-6 of the
MRP-227, Revision 1-A report.

e CRGT C-tube and sheaths. The applicant amended the items for the CRGT C-tubes
and sheaths in SLRA Tables C4.3-1 and C4.3-2 to designate that the components are
“Expansion” category components for the PWR Vessel Internals program. The staff
finds these changes to be acceptable because: (a) the updated SLR inspection
category for the C-tubes and sheaths (i.e., as designated in the “Expansion” category) is
consistent with the current proprietary industry report for inspecting CRGT assembly
components, (b) the need for inspecting CRGT C-tubes and sheaths will be tied to the
results of primary inspections that are performed on the CRGT guide plates (CRGT
guide cards), as specified in SLRA Table C4.3-2, and (c) the proprietary industry report
defines the proprietary criteria that will be used to establish contingency needs
(i.e., Expansion bases) for inspecting the CRGT C-tubes and sheaths.

o CRGT flexures (Unit 1 only). The applicant amended the item for the Unit 1 CRGT
flexures in SLRA Table C3.3-3 to indicate that various classification rankings for the
flexures are subject to a new note 6 for the table. In note 6, the applicant explained that
it replaced the original CRGT flexures in Unit 1 with flexures that were fabricated from an
X-750 nickel-based alloy material, and that the analysis by AREVA for the flexures in
Section 4.1 of AREVA Report No. ANP-3574, Revision 0, placed the flexures into a
Safety Consequence Risk Category ranking of “A.” The SLRA stated the Safety
Consequence Risk Category ranking of “A” for the flexures supports placement of the
flexures into a “No Additional Measures” based inspection category. The staff finds this
basis to be acceptable due to the replacement of the flexures in the unit and the low
safety consequence ranking for the flexures, and because the basis is consistent with
the component inspection category basis for CRGT flexures in MRP-227, Revision 1-A,
which places them in the “No Addition Measures” category of components.

Enhancement 1. SLRA Section B2.1.7 includes an enhancement to the “parameters monitored
or inspected” program element. In this enhancement, the applicant states that “procedures will
be revised for each reload to summarize the average power density, the heat generation
figure-of-merit, and the dimensional parameter for the distance between the active fuel and the
upper core plate.” The staff reviewed this enhancement against the corresponding program
element in GALL-SLR Report AMP XI.M16A and EPRI’'s generic basis for resolving
Applicant/Licensee Action Item (A/LAI) No. 1 on the methodology for EPRI Report No. 1022863,
“Materials Reliability Program: Pressurized Water Reactor Internals Inspection and Evaluation
Guidelines (MRP-227-A),” where EPRI’s generic basis for resolving the action item is
established in EPRI Letter No. MRP 2013-025, dated October 14, 2013 (ADAMS Accession
No. ML13322A454).

In A/LAI No. 1 on the MRP-227-A report, the staff requested applicant-demonstration that the
design and evaluation of RVI components in the MRP-227-A report was bounding for the design
and evaluation of RVI components at the site-specific PWR facilities. EPRI’s generic basis for
resolving A/LAI No. 1 in Letter No. MRP 2013-025 called for owners of Westinghouse-designed
PWRs to verify that past operations of the plants would meet specific limits set by EPRI on the
following operational or design parameters: (1) heat generation figure of merit parameter,

(2) average core power density, and (3) top of active fuel-to-upper core plate distance. The
applicant’s basis for using the guidance in EPRI Letter No. 2013-025 is given in Appendix B of
the MRP-227, Revision 1-A report.
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The staff noted that the activities the applicant will perform to monitor plant operations against
the three programmatic parameters in Letter No. MRP 2013-025 go beyond those activities that
are defined for implementation in the “parameters monitored or inspected” program element of
GALL-SLR Report AMP XI.M16A, “PWR Vessel Internals.” However, Dominion provided its
bases for resolving all past A/LAls issued on the MRP-227-A methodology as part of the
in-office audit information that Dominion provided to the staff in support of the staff’'s audit of the
PWR Vessel Internals Program. Section SLRA AMP B.2.1.7, “PWR Vessel Internals,” of the
in-office audit report for the SLRA (ADAMS Accession ML19128A079) summarizes the staff's
audit assessment of relevant information in the source document entitled “ALAI 1 thru 8
Evaluations.” The staff confirmed that the site-specific record demonstrates that past fuel
changes and power operations of the Surry units were within the confines of the programmatic
parameter limits defined in EPRI Letter No. MRP 2013-025. This further demonstrates that the
assessment of Westinghouse-designed RVI components in the MRP-227, Revision 1-A report
would be bounding for the design of RVI components in the Surry Station during past operations
of the units. However, the staff closed A/LAI No. 1 on the MRP-227-A report based its review of
activities defined in the MRP-227, Revision 1-A report and the staff's endorsement of the
generic methods for resolving A/LAI No. 1 in EPRI Letter No. 2013-025. Thus, per the
enhancement, the staff considers the applicant’s basis to continue these programmatic
parameter confirmations during future operations of the units to be an acceptable, conservative
practice by the applicant, where the confirmations will be used to demonstrate that the 1&E
methodology and guidelines in the MRP-227, Revision 1-A report will remain bounding for
power operations of the units and the design of the RVI components at Surry Station.

Based on its review, the staff finds Enhancement 1 acceptable because: (a) the enhancement
will ensure that the program will continue to be implemented in accordance with the
staff-approved guidelines in MRP-227, Revision 1-A and EPRI Technical Letter No. 2013-025,
and (b) the applicant will continue to perform the programmatic parameter confirmations
recommended in MRP 2013-025 to demonstrate that the methodology and guidance in in
MRP-227, Revision 1-A will remain bounding for design of the RVI components and operations
of the reactor units at Surry Station.

Enhancement 2. SLRA Section B2.1.7 includes an enhancement to the “detection of aging
effects” program element. In this enhancement, the applicant states that “procedures will be
revised to require performance of a 100% visual inspection (EVT-1) of the outer control rod
guide tube (CRGT) assembly lower flange weld (LFW) surfaces and 0.25-inch of the base metal
material adjacent to the weld.” The staff reviewed this enhancement against the corresponding
program element in GALL-SLR Report AMP XI.M16A and the criteria for inspecting CRGT
LFWs in the MRP-227, Revision 1-A report.? In relation to this element, the applicable
GALL-SLR Report AMP criterion identifies that EVT-1 visual inspection methods are an
acceptable means of detecting cracks in RVI weld components.

The staff noted that the enhancement will make the basis for inspecting the CRGT LFWs
consistent with the protocols for performing EVT-1 type visual inspections of these weld
components in Table 4-6 in the MRP-227, Revision 1-A report. The staff also verified that the
applicant’s gap analysis did not identify any need to inspect these components in a manner
different from that described in MRP-227, Revision 1-A. Based on its review, the staff finds the
enhancement acceptable because, when the enhancement is implemented, it will: (a) make the

3 For bolted assemblies assigned to as Primary” or “Expansion” category bolted assemblies, the MRP-227, Revision
1-A report sets a minimum 75 percent sample size for the bolt inspections, unless an alternate sample size is
referenced for a specific RVI bolted assembly in the MRP report.
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AMP’s basis for inspecting the CRGT LFWs consistent with the protocols for inspecting these
welds in Table 4-6 of the MRP-227, Revision 1-A report, and (b) make this aspect of “detection
of aging effects” program element consistent with the criteria for performing EVT-1 visual
examinations of non-redundant, non-bolted reactor internal locations, as specified in the
“detection of aging effects” program element of GALL-SLR Report AMP XI.M16A.

Enhancement 3. SLRA Section B2.1.7 includes an enhancement to the “detection of aging
effects” program element. In this enhancement, the applicant states that “procedures will be
revised to require the visual inspection (VT-3) of the accessible surfaces for the CRGT support
pins and the support pin nuts in Unit 1 only (i.e., a Unit 1-specific component).” The staff
reviewed this enhancement against the corresponding program element in GALL-SLR Report
AMP XI.M16A and the criteria for inspecting CRGT support pins in the MRP-227, Revision 1-A
report. In relation to this element, the applicable GALL-SLR Report AMP criterion identifies that
VT-3 visual inspection methods are an acceptable means of detecting cracks in RVI mechanical
assemblies that are secured by a redundant number of fasteners (e.g., bolts, pins, keys, or
screws).

The staff noted that the enhancement will make the basis for inspecting the CRGT support pins
consistent with the protocols for performing VT-3 type visual inspections of the support pins, as
referenced in Section 4.4 of the MRP-227, Revision 1-A report. The staff also verified that the
applicant’s gap analysis did not identify any need to amend the basis for inspecting the CRGT
support pins differently from the basis for inspecting these components in the MRP-227,
Revision 1-A report. Based on its review, the staff finds the enhancement acceptable because,
when the enhancement is implemented, it will: (a) make the AMP’s basis for inspecting the
CRGT support pins (and for Unit 1, the support pin nuts) consistent with the protocols for
performing inspections of these components in the MRP-227, Revision 1-A report, and (b) make
this aspect of the “detection of aging effects” program element consistent with the criteria for
performing VT-3 type visual examinations of redundant, fastened RVI locations, as specified in
the “detection of aging effects” program element of GALL-SLR Report AMP XI.M16A.

Enhancement 4. SLRA Section B2.1.7 includes an enhancement to the “detection of aging
effects” program element. In this enhancement, the applicant states that “procedures will be
revised to require the addition of a note indicating that a bolting inspection can be credited only
if at least 75% of the total bolt population is examined.” The staff reviewed this enhancement
against the corresponding program element in GALL-SLR Report AMP XI.M16A and the
updated basis for establishing a minimum sample size of RVI bolt inspections in the MRP-227,
Revision 1-A report. In relation to this element, the applicable GALL-SLR Report criterion states
that the inspection coverages for “Primary” and “Expansion” category components are
implemented consistent with Sections 3.3.1 and 3.3.2 of the NRC safety evaluation that is
included with MRP-227-A, or as modified by a gap analysis.

The staff noted that the enhancement will make the basis for inspecting a minimum sample of
bolts in “Primary” category or “Expansion” category bolted assemblies consistent with those
specified for the bolt assemblies in either Table 4-3 or 4-6 of the MRP-227, Revision 1-A report.
The staff also verified that the applicant’s gap analysis did not identify any need to vary the
minimum bolt sample size criterion from the minimum 75 percent or population criterion stated
for the bolts in the MRP-227, Revision 1-A report (as approved by the staff for implementation in
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ADAMS Accession No. ML19081A001).* Based on its review, the staff finds the enhancement
acceptable because, when the enhancement is implemented, it will: (a) make the AMP’s basis
for establishing minimum sample size of bolt inspections consistent with those specified for the
location-specific bolt assemblies in the MRP-227, Revision 1-A, report, and (b) make this aspect
of the “detection of aging effects” program element consistent with the criteria for setting
component inspection coverage through the use of a gap analysis, as specified in the “detection
of aging effects” program element of GALL-SLR Report AMP XI.M16A.

Enhancement 5. SLRA Section B2.1.7 includes an enhancement to the “detection of aging
effects” program element. In this enhancement, the applicant states that “procedures will be
revised to require visual inspection (VT-3) for 100 percent of the baffle-edge bolts that are
accessible from the core side.” The staff reviewed this enhancement against the corresponding
program element in GALL-SLR Report AMP XI.M16A and the updated basis for inspecting
Westinghouse-designed baffle edge bolts in the MRP-227, Revision 1-A report. In relation to
this element, the applicable GALL-SLR Report AMP criterion identifies that VT-3 visual
inspection methods are an acceptable means of detecting cracks in RVI mechanical assemblies
that are secured by a redundant number of fasteners (e.g., bolts, pins, keys, or screws).

The staff noted that the enhancement will make the program element applicant’s criteria for
inspecting the baffle edge bolts consistent with those specified for Westinghouse-designed
baffle edge bolts in Table 4-3 of the MRP-227, Revision 1-A report. The staff also verified that
the applicant’s gap analysis did not identify any need to vary the minimum bolt sample size
criterion from the minimum 75 percent population criterion stated for the bolts in the MRP-227,
Revision 1-A report. Based on its review, the staff finds the enhancement acceptable because,
when the enhancement is implemented, it will: (a) make the AMP’s program element criteria for
inspecting the baffle edge bolts consistent with those specified for bolts in Table 4-3 of the
MRP-227, Revision 1-A report, and (b) make this aspect of “detection of aging effects” program
element consistent with the criteria for performing bolted component inspections and
establishing bolted component inspection coverages using the results of a gap analysis, as
specified in the “detection of aging effects” program element of GALL-SLR Report

AMP XI.M16A.

Enhancement 6. SLRA Section B2.1.7 includes an enhancement to the “detection of aging
effects” program element. In this enhancement, the applicant states that “procedures will be
revised to require volumetric (UT) examinations of 100 percent of accessible baffle-former bolts
(including corner bolts) at least every 10 years.” The staff reviewed this enhancement against
the corresponding program element in GALL-SLR Report AMP XI.M16A and the updated basis
for inspecting Westinghouse-designed baffle-former bolts in the MRP-227, Revision 1-A report,
as supplemented in Westinghouse Nuclear Safety Advisory Letter No. 16-1, Revision 1
(NSAL-16-1, Revision 1).

In relation to this element, the applicable GALL-SLR Report criteria state that: (a) UT methods
may be used as a method for detecting cracking in bolted mechanical assemblies, and (b) the
inspection coverages for “Primary” and “Expansion” category components are implemented
consistent with Section 3.3.1 and 3.3.2 of the NRC SE, Revision 1, on MRP-227-A, or as
modified by the basis and results of a gap analysis.

4 The 100 percent accessible bolt criterion stated in Enhancement 5 for the sample size that applies to UT baffle
edge bolt inspections is an exception to the 75 percent minimum population criterion stated for general bolt
population inspections in MRP-227, Revision 1-A.
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The staff noted that Enhancement 6 and the operating experience section of the AMP
summarize the results of the past UT baseline inspections that were performed on the
baffle-former bolts in Unit 1 in 2010, and in Unit 2 in 2011. The staff noted that the applicant
performed these inspections to meet the supplemental criteria for baffle-former bolt inspections
that are established in EPRI Letter No. MRP-2017-009 (ADAMS Accession No. ML17087A106)
and NSAL-16-1, Revision 1, for Tier 2 PWRs with downflow configurations. The staff noted that
the results demonstrate that the baffle-former assemblies have met the acceptance criteria
contained in NSAL-16-1, Revision 1, for baffle-former bolts in Tier 2 PWRs with down flow
configurations. Specifically, the inspections demonstrate that there has been little degradation
in the baffle-former bolts (i.e., cracking has been detected in less than 3 percent of the bolts with
no evidence of cracking in adjacent, clustered groups of bolts) and the results demonstrate that
a 10-year re-inspection interval is an acceptable basis for performing UT re-inspections of the
baffle-former bolts in the Surry reactor units.

The staff also noted that the enhancement will make the basis for inspecting the baffle-former
bolts (including those in corner locations) consistent with those specified for
Westinghouse-designed baffle-former bolts in Table 4-3 of the MRP-227, Revision 1-A report.
The staff also verified that the applicant’s gap analysis did not identify any need to vary the
criteria for performing re-inspections of the baffle-former bolts from those recommended for the
bolts in the MRP-227, Revision 1-A report because the inspection results support UT
re-inspections of the baffle-former bolts consistent with the 10-year frequency specified for the
bolts in MRP-227, Revision 1-A. Based on its review, the staff finds the enhancement
acceptable because, when the enhancement is implemented, it will: (a) make the AMP’s basis
for inspecting the baffle-former bolts consistent with those specified for bolts in Table 4-3 of the
MRP-227, Revision 1-A report, and (b) make this aspect of “detection of aging effects” program
element consistent with the criteria in GALL-SLR Report AMP XI.M16A for performing bolted
component inspections and establishing bolted component population coverages using the
results of a gap analysis.

Enhancement 7. SLRA Section B2.1.7, as amended in letter dated February 20, 2020, includes
an enhancement to the “detection of aging effects” program element. In this enhancement, the
applicant states that “procedures will be revised to address expansion criteria when degradation
occurs for clusters of baffle-former bolts.” The staff reviewed this enhancement against the
corresponding program element in GALL-SLR Report AMP XI.M16A, the basis for inspecting
baffle-former bolts and barrel-former bolts in MRP-227, Revision 1-A, and EPRI’s updated basis
for evaluating clusters of potentially degraded baffle-former bolts, as given in EPRI Letter

No. MRP 2017-009.

The staff determined that the applicant would need to provide additional clarification regarding
this enhancement because the enhancement does not clearly establish which EPRI
MRP-issued reports or documents would be used to establish the acceptance criteria for
scheduling contingency inspections (e.g., UT inspections or other types of nondestructive
inspections) of the barrel-former bolts as designated “Expansion” category components for the
baffle-former bolt inspections. RAI B2.1.7-2 and the applicant’s response are documented in
ADAMS Accession No. ML19204A357.

In its RAI response, Dominion explained that the expansion criteria discussed in

Enhancement 7 establish the applicant’s basis for performing a one-time contingent visual VT-3
inspection of the barrel-former bolts (if necessary) in accordance with the criteria established in
EPRI Letter No. MRP 2018-002. The staff reviewed EPRI Letter No. MRP 2018-002 as part of
its in-office audit activities for the AMP and determined that the augmented guidelines in the
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letter provide an acceptable basis for implementing a one-time visual examination of the
barrel-former bolts. This is in addition to the expansion criteria that are set in EPRI Report

No. MRP-227, Revision 1-A for performing expanded UT inspections of the barrel-former bolts
based on the results of the “Primary” component inspections that will be applied to the baffle-
former bolts and the results of any “Expansion” component inspections that may be performed
on the plant’s lower support column bolts. The staff finds that the applicant's RAI response is
acceptable because it clarifies that the applicant will be using the guidelines in EPRI Letter

No. MRP 2018-002 to determine whether a one-time visual inspection will need to be performed
on the barrel-former bolts during the subsequent period of extended operation. The matter
raised in RAI B2.1.7-2 is resolved.

Based on its review, the staff finds the enhancement acceptable because: (a) when the
enhancement is implemented, the scope of the AMP will be augmented to include the criteria in
EPRI Letter No. 2018-002, (b) the applicant will use the criteria in Letter No. 2018-002 to
determine whether a contingent, one-time visual inspection will need to be performed on the
barrel-former bolts during the subsequent period of extended operation, (c) the applicant will
continue to use the expansion criteria in EPRI Report No. MRP-227, Revision 1-A to determine
whether the scope of UT inspections performed on baffle-former assembly bolting will need to
be expanded to include UT inspections of the barrel-former bolts during the subsequent period
of extended operation, and (c) the applicant’'s enhancement will make this aspect of the
“detection of aging effects” program element consistent with the criteria for performing bolted
component inspections using the results of a gap analysis, as specified in the “detection of
aging effects” program element of GALL-SLR Report AMP XI.M16A.

Enhancements 8 and 15. SLRA Section B2.1.7 includes two enhancements (Enhancements 8
and 15) to the “detection of aging effects” program element that relate to the procedural criteria
that will be used to perform “Primary” EVT-1 visual inspections of the core barrel assembly
upper flange welds (UFWs) and lower girth welds (LGWSs). These welds are identified as
“Primary” category components for Westinghouse-designed PWRs in MRP-227, Revision 1-A.
Collectively, in these enhancements, the SLRA stated that “procedures will be revised to require
EVT-1 visual examinations of 100% of the accessible inside or outside weld surfaces (minimum
50% examination coverage) and %” of the adjacent weld metal.” The staff reviewed
enhancement against the corresponding program element in GALL-SLR Report AMP XI.M16A
and the updated basis for inspecting Westinghouse-designed UFWs and LGWs in the
MRP-227, Revision 1-A report. In relation to this program element, the applicable GALL-SLR
Report criteria state that EVT-1 visual methods may be used as a method for detecting cracking
in RVI structural weld components. The staff noted that the criteria (including coverage
requirements) for inspecting these welds are given in the MRP-227, Revision 1-A report.

The staff noted that the EVT-1 visual inspection methods and minimum inspection coverages
specified in Enhancements 8 and 15 for the core barrel assembly UFWs and LGWs were
consistent with those specified for the UFWs and LGWS in EPRI’s response to RAI No. 29, as
given in EPRI Letter No. 2018-026. These criteria have been incorporated into the bases for the
UFWs and LGWs in the MRP-227, Revision 1-A. The staff noted that the enhancement will
make the basis for inspecting the core barrel assembly UFWs and LGWSs consistent with the
protocols for inspecting these welds in the MRP-227, Revision 1-A report.

Based on its review, the staff finds the enhancement acceptable because, when the
enhancement is implemented, it will: (a) make the AMP’s basis for inspecting the core barrel
assembly UFWs and LGWs consistent with those specified for welds in the MRP-227,
Revision 1-A report, and (b) make this aspect of the “detection of aging effects” program
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element consistent with the criteria for performing EVT-1 visual inspections of the UFWs and
LGWs using the results of a gap analysis, as specified in the “detection of aging effects”
program element of GALL-SLR Report AMP XI.M16A.

Enhancement 9. SLRA Section B2.1.7 includes an enhancement to the “detection of aging
effects” program element. In this enhancement, the SLRA stated that “procedures will be
revised to require EVT-1 visual examinations for 100% [of the outside surfaces] of the core
barrel assembly lower flange welds (LFWs, with a minimum 50% weld length examination
coverage criterion) and %” of the adjacent weld metal.” The staff reviewed the enhancement
against the corresponding program element in GALL-SLR Report AMP XI.M16A and the
updated basis for inspecting Westinghouse-designed core barrel assembly LFWs in the
MRP-227, Revision 1-A report. In relation to this element, the applicable GALL-SLR Report
criteria state that EVT-1 visual methods may be used as a method for detecting cracking in RVI
structural weld components. Criteria (including coverage requirements) for inspecting these
welds are given in MRP-227, Revision 1-A.

The staff noted that the guidelines in the MRP-227, Revision 1-A report account for the
possibility that the core barrel LFWSs could have restricted accessibility due to the presence of
thermal shields or thermal panels that are included in the plant design and currently establish
that the EVT-1 inspections of the LFWs will achieve a minimum 75 percent of the weld length for
the outside weld surface being examined (and % inch of the adjacent base metal), with the
exception that 50 percent of the weld length may set as the minimum coverage requirement if
the welds that have limited access. The staff noted that the applicant’'s enhancement did not
firmly establish that the core barrel assembly LFWs have limited access such that a 50 percent
coverage could be established and justified as the minimum EVT-1 inspection coverage basis
for the welds. RAI B2.1.7-3, Part 2, regarding this issue, and the applicant’s response are
documented in ADAMS Accession No. ML19204A357.

In its RAI response, Dominion stated that the previous EVT-1 inspections of the core barrel
assembly LFWs achieved a minimum of 81.5 percent to 82 percent coverage of the weld
lengths for inspections performed on the welds in Units 1 and 2. The applicant explained that
the narrow gap between the exterior surface of core barrel and the inside reactor cavity wall
surface may restrict access to the LFW weld surfaces. The staff noted that the applicant’s
response indicates that it is performing EVT-1 inspections of the core barrel assembly LFWs
over the maximum accessible surfaces of welds and that past inspections of the welds
demonstrate that the applicant is meeting the minimum 75 percent weld length coverages
specified for the LFW inspections in the MRP-227, Revision 1-A report. The staff finds the
applicant’s response and enhancement basis acceptable because: (a) the past EVT-1
inspections of the LFWs demonstrate that the applicant is meeting the minimum coverage set
for core barrel assembly LFW inspections in MRP-227, Revision 1-A, and (b) this demonstrates
that, for future EVT-1 inspections of the welds, the applicant will only move to a reduced
inspection coverage (i.e., 50 percent of weld lengths) if the gap dimensions between outside
core barrel surfaces and inside reactor cavity wall surface are sufficient to prevent EVT-1
equipment from achieving a minimum visual inspection coverage of 75 percent of the LFW
lengths. Based on this rationale, the staff finds Enhancement 9 acceptable for implementation.

Enhancement 10. SLRA Section B2.1.7 includes an enhancement to the “detection of aging
effects” program element. In this enhancement, the applicant states that “procedures will be
revised to perform inspections of CRGT thermal sleeves” as indicated in MRP 2018-027. The
staff reviewed the enhancement against the corresponding program element in GALL-SLR
Report AMP XI.M16A and the updated basis for inspecting Westinghouse-designed CRGT
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thermal sleeves in Westinghouse Safety Advisory Letter No. 18-1 (NSAL-18-1), which is
referenced for use in EPRI MRP Letter No. MRP-2018-027.

The staff noted that NSAL-18-1 includes appropriate visual inspection criteria to monitor for loss
of material (i.e., wear) or changes in configuration that may occur in the thermal sleeves. The
staff also noted that the applicant’s enhancement defines the portions of the thermal sleeves
that will be inspected using the NSAL-18-1 guidelines. Based on its review, the staff finds the
enhancement acceptable because, when the enhancement is implemented, it will: (a) make the
AMP’s basis for inspecting the CRGT thermal sleeves consistent with the latest industry
guidelines used to address CRGT thermal sleeve degradation, and (b) make this aspect of the
“detection of aging effects” program element consistent with the criteria for inspecting CRGT
thermal sleeves using the results of a gap analysis, as specified in the “detection of aging
effects” program element of GALL-SLR Report AMP XI.M16A.

Enhancement 11. SLRA Section B2.1.7 includes an enhancement to the “detection of aging
effects” program element. In this enhancement, the applicant states that procedures will be
revised to require VT-3 visual inspections of the following “Primary” category or “Existing
Program” components: (a) baffle plates, (b) fuel alignment pins in the upper internal assemblies
and the lower internals assemblies, and (c) clevis inserts and clevis insert dowels. The staff
reviewed the enhancement against the corresponding program element in GALL-SLR Report
AMP XI.M16A and the updated basis for inspecting these components in the MRP-227,
Revision 1-A report. In relation to this element, the applicable GALL-SLR Report criteria state
that VT-3 visual methods may be used as a method for detecting loss of material, distortion, or
changes in dimensions that may be occurring in the components.

The staff noted that the applicant’s basis for performing VT-3 visual examinations of these
components is consistent with the criteria in GALL-SLR Report AMP XI.M16A, which state that
VT-3 visual methods are an acceptable means of detecting the general conditions of a
component (including loss of material, distortion, or changes of configuration in the
components), and for detecting cracking in redundant fastened connection components

(e.g., bolts, pins, screws, or keys). The staff also noted that the applicant’s basis is consistent
with the criteria for performing VT-3 visual inspections of these components in the MRP-227,
Revision 1-A report.

The staff also verified that the applicant’s gap analysis did not identify any need to vary the
criteria for performing inspections of the baffle plates, fuel alignment pins, and the stated clevis
insert components from those recommended for the components in the MRP-227, Revision 1-A
report. Based on its review, the staff finds the enhancement acceptable because, when the
enhancement is implemented, it will: (a) make the AMP’s basis for inspecting the baffle plates,
fuel alignment pins, clevis inserts (including clevis insert bolts and dowels) consistent with the
criteria for inspecting these components in either Table 4-3 or 4-9 of the MRP-227, Revision 1-A
report, and (b) make this aspect of the “detection of aging effects” program element consistent
with the criteria for performing inspection of these components using the results of a gap
analysis, as specified in the “detection of aging effects” program element of GALL-SLR Report
AMP XI.M16A.

Enhancement 12. SLRA Section B2.1.7 includes an enhancement to the “detection of aging
effects” program element. In this enhancement, the applicant states that procedures will be
revised to require inspections of the following “Expansion” category components if necessitated
by relevant indications being found in associated “Primary” category components: (a) EVT-1
visual inspections of the remaining CRGT LFWs not previously inspected as “Primary”
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components, (b) control rod guide tube (CRGT) sheaths and C-tubes in accordance with the
criteria in Proprietary Report No. WCAP-17451-P, Revision 2, (c) VT-3 visual inspections of
100 percent of those bottom-mounted instrumentation (BMI) column bodies for which difficulty is
detected during flux thimble tube insertion or withdrawal activities, (d) VT-3 visual inspections of
25 percent of the lower support column bodies as visible from above the core plate, (e) UT
inspections of 100 percent of the barrel-former bolts that are accessible to inspection (minimum
75 percent of the total population of barrel-former bolts), and (f) UT inspections of 100 percent
of the lower support column bolts that are accessible to inspection (minimum 75 percent of the
total population of lower support column bolts). The staff reviewed the enhancement against
the corresponding program element in GALL-SLR Report AMP XI.M16A and the updated basis
for inspecting these components in the MRP-227, Revision 1-A report. In relation to this
program element, the GALL-SLR Report AMP establishes guidance on when (ultrasonic testing
(UT), EVT-1, and VT-3 inspection techniques may be used for the detection of cracking or other
aging effects, such as loss of material, loss of preload in fastened components, or distortion or
changes in dimension.

The staff noted that the inspection methods, scope of inspections, and inspection sample sizes
for the specific “Expansion” category components referenced in Enhancement 12 are consistent
with those specified for the components in Table 4-6 of the MRP-227, Revision 1-A report. The
staff also verified that the applicant’s gap analysis did not identify any need to vary the criteria
for performing inspections of these “Expansion” category components from those recommended
for these “Expansion” components in the MRP-227, Revision 1-A report. Based on its review,
the staff finds the enhancement acceptable because, when the enhancement is implemented, it
will: (a) make the AMP’s basis for inspecting these “Expansion” category components
consistent with the criteria for inspecting these components in Table 4-6 of the MRP-227,
Revision 1-A report, and (b) make this aspect of the “detection of aging effects” program
element consistent with the criteria for performing inspection of these components using the
results of a gap analysis, as specified in the “detection of aging effects” program element of
GALL-SLR Report AMP XI.M16A.

Enhancement 13. SLRA Section B2.1.7 includes an enhancement to the “detection of aging
effects” program element. In this enhancement, the applicant states that procedures will be
revised to require that the “Primary” inspections of the radial support keys and clevis inserts will
include the stellite material surfaces of the components. The staff reviewed the enhancement
against the corresponding program element in GALL-SLR Report AMP XI.M16A and the
updated basis for inspecting these components in the MRP-227, Revision 1-A report, as subject
to the results of the gap analysis in SLRA Appendix C.

The staff noted that the results of the applicant’s gap analysis, as amended in the applicant’s
letter of April 2, 2019, upgraded the SLR Inspection Categories for the radial support keys from
“No Additional Measures” to “Primary.” The program relies on VT-3 visual examinations of the
radial support key stellite surfaces to monitor for cracking and wear effects that may occur in the
components. Similarly, the staff noted that the results of the applicant’s gap analysis, as
amended in the applicant’s letter of April 2, 2019, upgraded the SLR Inspection Categories for
the clevis insert bolts and clevis insert dowel pins from “Existing Programs” to “Primary.” The
program relies on VT-3 visual examinations of the clevis insert outer stellite surfaces and the
clevis insert bolts and dowel pins to monitor for cracking and wear effects in the components.
The staff found these bases to be acceptable because: (a) the bases for inspecting these clevis
insert components and the radial support keys are consistent with or more conservative than
those established for inspecting these components in the MRP-227, Revision 1-A report, and
(b) the applicant’s basis is consistent with the criteria in the “detection of aging effects” program
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element in GALL-SLR Report AMP XI.M16A, which indicates that VT-3 visual inspection
methods may be used for detection of wear and for the detection of cracking in a set of
redundant components.

Based on its review, the staff finds the enhancement acceptable because, when the
enhancement is implemented, it will: (a) make the AMP’s basis for inspecting these “Primary”
category components consistent with the results of the applicant’'s gap analysis, which provides
an acceptable basis for examining the clevis insert components and radial support keys during
the subsequent period of extended operation, and (b) make this aspect of the “detection of
aging effects” program element consistent with the criteria for performing VT-3 inspections of
these components using the results of a gap analysis, as specified in the “detection of aging
effects” program element of GALL-SLR Report AMP XI.M16A.

Enhancement 14. SLRA Section B2.1.7 includes an enhancement to the “detection of aging
effects” program element. In this enhancement, the applicant states that procedures will be
revised to require visual VT-3 inspections of the CRGT guide cards in at least 77 percent

(i.e., 37 out of 48) of the CRGT assemblies in the units and will include associated acceptance
criteria.

The enhancement also states that guidance from WCAP-17451-P and EPRI Letter No. MRP
2018-07 will be included for the inspection of the CRGT guide cards. The staff reviewed the
enhancement against the corresponding program element in GALL-SLR Report AMP XI.M16A
and the updated basis for inspecting these components in the MRP-227, Revision 1-A report,
and in Westinghouse Proprietary Report No. WCAP-17451-P. In relation to this program
element, the GALL-SLR Report AMP establishes guidance on when VT-3 inspection techniques
may be used for detection of cracking and for other aging effects, such as loss of material due
to wear.

The staff noted that the sample size stated for CRGT guide card inspections in the
enhancement was at least as large as that specified for the guide cards in EPRI Proprietary
Report No. WCAP-17451-P. The staff also noted that the GALL-SLR Report AMP XI.M16A
identifies that VT-3 visual inspection methods may be used to detect evidence of wear in RVI
components and evidence of cracking in a redundant set of RVI components. Based on its
review, the staff finds the enhancement acceptable because, when the enhancement is
implemented, it will: (a) make the AMP’s basis for inspecting CRGT guide cards at least as
conservative as the bases for inspecting the guide cards in the WCAP-17451-P, Revision 1
report, and (b) make this aspect of the “detection of aging effects” program element consistent
with the criteria for performing VT-3 inspections of these components using the results of a gap
analysis, as specified in the “detection of aging effects” program element of GALL-SLR Report
AMP XI.M16A.

Enhancement 16. SLRA Section B2.1.7 includes an enhancement to the “parameters
monitored or inspected” program element. In this enhancement, the applicant states that
procedures will be revised for “Expansion” contingency tasks to inspect the following
components if necessitated by relevant conditions found for associated “Primary” category
components: (a) core barrel assembly upper axial welds (UAWSs), middle axial welds (MAWSs),
and lower axial welds (LAWS); (b) core barrel assembly UGWs; (c) core barrel assembly LFWs;
(d) lower support forgings; and (e) upper core plates. For these welds, the SLRA stated that the
minimum inspection coverage for the EVT-1 inspections applied to the weld components would
be set at 50 percent of the weld surface being inspected. The staff reviewed this enhancement
against the corresponding program element in GALL-SLR Report AMP XI.M16A and the
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updated basis for inspecting these “Expansion” category components in Table 4-6 of the
MRP-227, Revision 1-A report.

The staff noted that, prior to the programmatic changes discussed in the February 20, 2020,
letter, the applicant’s proposed minimum visual inspection coverages (VT-3 method) for the
lower support forgings and upper core plates that are consistent with those specified for these
components in Table 4-6 of the MRP-227, Revision 1 report. However, staff noted that the
applicant’s minimum EVT-1 inspection coverage of 50 percent for the core barrel assembly
UAWSs, MAWSs, LAWSs, UGWSs, and LFWs was slightly different from the minimum EVT-1
inspection coverage basis for the welds, as established in EPRI Letter No. MRP 2018-026 using
the following footnotes included in the EPRI letter:

(1) A minimum coverage of 75% of the weld length on the surface being examined shall
be achieved; however, for welds with limited access (Note 4), a minimum examination
coverage of 50% of the weld length on the surface being examined shall be achieved.

(2) Accessibility to the MAW and LAW may be limited by the thermal shield or neutron
panels-no disassembly to achieve higher weld length coverage is required.

Therefore, for this matter, the staff issued an RAI. RAI B2.1.7-3, Parts 1 and 2, and the
applicant’s responses are given in ADAMS Accession No. ML19204A357.

In its response to RAI B2.1.7-3, Part 1, Dominion stated that, like the restricted access
provisions set for the core barrel assembly lower girth welds (LGWs), the core barrel assembly
MAWSs and LAWSs are expected to be restricted by interference caused by the presence and
proximity of the thermal shield to the weld locations. The applicant stated that past inspections
of the core barrel LGWs in Unit 1 in 2013 and in Unit 2 in 2015 only achieved 70.4-71.6 percent
coverage of the LGW lengths. The applicant stated that, in contrast, past EVT-1 inspections of
the upper girth welds (UGWSs) in the core barrel assemblies did not experience this type of
interference because they were performed from the interior surfaces of the core barrel.
However, the applicant clarified that EVT-1 inspections of the core barrel assembly MAWSs and
LAWSs are not feasible from the inside surfaces of the core barrel assembly due to the presence
of the baffle plate structure near the welds. For the inspections that apply to the core barrel
assembly MAWSs and LAWSs, the staff finds the applicant’s response and enhancement basis
acceptable because: (a) EVT-1 inspections of the core barrel assembly MAWs and LAWSs are
not feasible from the inside surface of the core barrel due the proximity of the baffle plate
structure to the welds, and (b) similar to the proximity of the thermal shield to the core barrel
assembly LGWs, the proximity of the thermal shield to the outside surfaces of the MAWSs and
LAWs may reduce the EVT-1 accessibility to the weld surfaces to lengths that are between

50 percent and 75 percent of the total lengths of the welds. Based on this rationale, the staff
finds Enhancement 16 acceptable for implementation because when the enhancement is
implemented it will make the applicant set appropriate acceptance criteria for the weld
examinations if the welds are restricted for inspection. RAI B2.1.7-3, Part 1 is resolved with
respect to setting appropriate inspection criteria for potential contingency inspections that may
be applied to the core barrel assembly MAWs and LAWSs.

In its response to RAI B2.1.7-3, Part 2, Dominion stated that past inspections of the UGWs in
2013 for Unit 1 and 2014 for Unit 2 achieved 100 percent coverage because the inspections
were performed from the inside surfaces of the core barrel assembly, which permitted full
access of the visual inspection equipment to the weld surfaces. The applicant stated that past
inspections of the LFWs in 2013 for Unit 1 and 2014 for Unit 2 achieved approximately
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81-82 percent of the weld lengths. The applicant stated that the UAWs in the core barrel
assemblies have not yet been examined but clarified that access to the UAWs may be restricted
due to the narrow gap between the core barrel and the reactor cavity wall at the height of the
UAWSs. The staff finds the applicant’s response and enhancement basis acceptable because:
(a) past inspections performed on the UGWSs and LFWs demonstrate that the applicant can
achieve the minimum EVT-1 inspection coverages stated for the welds in the MRP-227,
Revision 1-A report, and (b) for contingency inspections of the UGWs, LFWSs, and UAWSs going
forward, the applicant will only adjust the inspection coverages of the welds if the welds are
sufficiently restricted such that it would be difficult to achieve the specified 75 percent weld
length criteria set for the weld examinations in the MRP-227, Revision 1-A report. Based on this
rationale, the staff finds Enhancement 16 acceptable for implementation because when the
enhancement is implemented it will make the applicant set appropriate acceptance criteria for
the weld examinations if the welds are restricted for inspection. RAI B2.1.7-3, Part 2 is resolved
with respect to setting appropriate inspection criteria for potential contingency inspections that
may be applied to the core barrel assembly UGWs, LFWs, and UAWSs.

Additionally, in the applicant’s letter of October 14, 2019, the applicant amended this
enhancement by including a one-time inspection basis for the core barrel MAWs and LAWSs.
Dominion stated that a one-time inspection, a VT-3 visual examination, will be performed on the
LAWs and MAWs during the sixth inservice inspection interval (6" ISl interval) no later than

6 months prior to entering the subsequent period of extended operation. The applicant also
defined the minimum inspection coverage criteria that will be applied to the one-time visual
inspection of the LAWs and MAWSs.

The staff noted that the supplement of Enhancement 16 was based on recent generic operating
experience with cracking in PWR core barrel or core shroud axial welds, as discussed and
evaluated in the interim guidelines of EPRI MRP Letter No. 2019-023, dated September 3, 2019
(ADAMS Accession No. ML19249B102). The staff also noted that the applicant’s one-time
inspection bases for the core barrel MAWs and LAWSs are consistent with those defined in MRP
Letter No. 2019-023 for Westinghouse-designed PWRs whose core barrel MAW and LAW
locations are known but are partially inaccessible for inspection. The staff also noted that the
new interim guidelines for the MAWSs and LAWSs provide additional condition monitoring criteria
that will be used to monitor for potential cracking in the welds during the subsequent period of
extended operation and provide an additional measure that will be used to manage aging in the
core barrel MAWs and LAWSs in accordance with the requirement in 10 CFR 54.21(a)(3).

The staff also verified that the applicant’s inspection criteria for other “Expansion” category
components listed in AMP Enhancement 16 were consistent with those defined for the
components in the MRP-227, Revision 1-A report. Therefore, the staff finds AMP Enhancement
16 (as supplemented) to be acceptable because: (a) the criteria for the “Expansion” category
components within the scope of the AMP enhancement are either consistent with the criteria for
the components in the MRP-227, Revision 1-A report or with the interim guidance criteria in
EPRI MRP Letter No. MRP 2019-023, and (b) this provides an acceptable basis for
demonstrating that the applicable referenced “Expansion” category components in
Enhancement 16 will be adequately managed during the subsequent period of operation in
accordance with 10 CFR 54.21(a)(3).

Enhancement 17. SLRA Section B2.1.7 includes an enhancement to the “monitoring and
trending” program element. In this enhancement, the applicant states that a “procedure for
visual examinations will be revised to identify examiner qualifications which are applicable to
EVT-1 examination.” The staff reviewed this enhancement against the corresponding program
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element and the “administrative controls” program element in GALL-SLR Report AMP XI.M16A
and the requirements for ensuring the nondestructive testing activities in accordance with
10 CFR Part 50, Appendix B, Criterion IX, “Control of Special Processes.”

The staff noted that Criterion 1X, “Control of Special Processes,” in 10 CFR Part 50, Appendix B,
“Quality Assurance Activities for Nuclear Power Plants and Fuel Reprocessing Plants,” requires
special quality processes (e.g., those for welding, heat treatments, or nondestructive testing) to
be performed using qualified personnel and qualified procedures. The staff considered these
types of activities to fall within the “administrative controls” program element of the PWR Vessel
Internals program. The staff finds this enhancement to be acceptable because, when the
enhancement is implemented, it will ensure that the applicant’s procedure for performing EVT-1
visual inspections will be updated by including personnel qualification criteria for those
examiners that will perform EVT-1 examinations of the designated “Primary” or “Expansion” RVI
components that are subject to EPRI MRP-defined EVT-1 inspection criteria.

Review of License Renewal Applicant/Licensee Action Items (A/LAIS)

In the staff's safety evaluation for Topical Report No. MRP-227, Revision 1-A, the staff issued
the following license renewal applicant/licensee action item (A/LAI) on the report:

e A/LAI No. 1 - "“If the table in MRP 2017-009 indicates that the subsequent inspection
interval is not to exceed 6 years (e.g., downflow plants with = 3 percent BFBs
[baffle-former bolts] with indications or clustering, or upflow plants with = 5 percent of
BFBs with indications or clustering), the plant-specific evaluation to determine a
subsequent inspection interval shall be submitted to the NRC for information within one
year following the outage in which the degradation was found. Any evaluation to
lengthen the determined inspection interval or to exceed the maximum inspection
interval recommended in MRP-2017-009 shall be submitted to the NRC for information
at least one year prior to the end of the current applicable interval for BFB subsequent
examination.”

The staff's basis for addressing this A/LAl is provided in the staff's evaluation of the operating
experience that is relevant to the PWR Vessel Internals program, as given in the following
section.

Operating Experience. SLRA Section B2.1.7 summarizes the operating experience related to
the PWR Vessel Internals program. The staff evaluated operating experience information by
reviewing the subsequent license renewal application and conducting an audit (ADAMS
Accession No. ML19046A433 for the operating experience audit report). During the audit, the
staff independently searched plant-specific operating experience information to determine
whether any previously unknown or recurring aging effects were identified for RVI components
included in the PWR Vessel Internals program.

The staff noted that the applicant completed its baseline inspections of “Primary” category and
“Existing Program” category RVI components, with the baseline inspections of the Unit 1
components being completed in 2010 or 2013, and the baseline inspections of the Unit 2
components being completed in 2011 or 2014. This includes inspections of those RVI
components for which generic operating experience is known, including operating experience
associated with cracking of baffle-former bolts, wear in CRGT guide cards, and cracking of
clevis insert bolts or radial support keys. The staff also noted that, for the previous UT
inspections performed on the baffle-former bolts, the results of the inspections do not warrant
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any submittal of a supplemental evaluation under A/LAI 1 because: (a) the inspections of
baffle-former bolts in the Surry units (as Tier 2 downflow plants) did not reveal evidence of
cracking or wear in more than 3 percent of the baffle-former bolts, (b) the inspections did not
reveal any evidence of degraded baffle-former bolts in clustered groupings, (c) the inspection
results did not identify sufficient degradation in the baffle-former bolts to justify expanded
inspections of the lower support column bolts or barrel-former bolts in the units, and (d) based
on the inspection results and the criteria in NSAL-16-1, Revision 1, a 10-year inspection interval
remains an acceptable reinspection interval for performing inspections of the baffle-former bolts
in the units.

The staff observed that the applicant appropriately addressed relevant generic operating
experience related to cracking of the PWR core barrel MAWs and LAWs in its October 14, 2019,
amendment of Enhancement 16 to the PWR Vessel Internals Program. As has been evaluated
in the staff’'s review of this enhancement, the program has been amended by including a
one-time visual inspection of the core barrel MAWs and LAWSs during the 6" ISI interval for the
units in manner that is consistent with the interim guidance in EPRI MRP Letter No. 2019-023.
The staff finds this to be acceptable because it demonstrates that Dominion is treating the PWR
Vessel Internals Program as a living program that incorporates lessons learned and needed
programmatic changes that are recommended by the EPRI MRP in response to relevant
industry experience.

Thus, based on this review, the staff did not identify any operating experience indicating that
Dominion should modify its proposed program beyond that incorporated into the AMP during the
development of the SLRA or as amended during the SLRA review as a result of incorporating
additional programmatic changes recommended by the EPRI MRP. The staff also considers
the applicant’s actions to incorporate gap analysis into the scope of the program and to adjust
the condition monitoring aspects of the program for designated RVI components

(e.g., incorporation of the gap analysis changes to the RVI component inspection categories, as
discussed above) to be reasonable for managing the effects of aging.

UFSAR Supplement. SLRA Section A1.7 provides the UFSAR supplement for the PWR Vessel
Internals program. The staff reviewed this UFSAR supplement description of the program and
noted that it is consistent with the recommended description in GALL-SLR Report Table XI-01.

The staff also noted that, in Commitment No. 7 of SLRA Table A4.0-1, “Subsequent License
Renewal Commitments,” as supplemented in Dominion’s letters of October 14, 2019 (ADAMS
Accession No. ML19294A044) and February 20, 2020 (ADAMS Accession No. ML20054B996),
Dominion committed to ongoing implementation of the existing PWR Vessel Internals program
to manage the effects of aging for applicable RVI components during the subsequent period of
extended operation, including implementation of the 17 programmatic enhancements for the
program as stated in SLRA AMP B2.1.7 and in Commitment No. 7.

Specifically, the staff noted that, in the letter of October 14, 2019, the applicant amended
Commitment No. 7 by including a number of programmatic changes to the set of

17 enhancements that were originally included in the PWR Vessel Internals Program and in
the scope of Commitment No. 7:

e The applicant amended Part 7 of Commitment No. 7 (i.e., the part that correlates to
Enhancement 7) by including the applicant’s criteria for establishing when a one-time
VT-3 visual examination would need to be performed on the barrel-to-former bolts in the
barrel-former assembly.
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e The applicant amended Part 9 of Commitment No. 7 (i.e., the part that correlates to
Enhancement 9) by including updated inspection and inspection coverage bases for
performing inspections of the core barrel lower flange welds in the units.

e The applicant amended Part 12.b of Commitment No. 7 (i.e., the part that correlates to
Section b. of Enhancement 12) by including the industry report bases that will be used to
perform expanded inspections of the CRGT assembly sheath and C-tube components.

o The applicant amended Part 16.a of Commitment No. 7 (i.e., the part that correlates to
Section a. of Enhancement 16) by: (a) including additional clarifications on the inspection
coverages that will be applied to “Expansion” based inspections of the core barrel
assembly MAWSs and LAWSs, and (b) including the new criteria for performing a one-time
VT-3 visual inspection of the core barrel MAWs and LAWSs during the 6th ISl interval for
the units.

o The applicant amended Parts 16.b, 16.d, and 16.e of Commitment No. 7 (i.e., the parts
that correlate to Sections b., d., and e. of Enhancement 16) by including additional
clarifications on the inspection coverages that will be applied to “Expansion” based
inspections of the core barrel assembly UGWs, the lower support forgings, and the
upper core plates in the units.

The staff noted that, in the letter dated February 20, 2020, the applicant amended Commitment
No. 7, Part 15 to redefine and make the inspection coverage criteria for EVT-1 visual
inspections that will be performed on the core barrel assembly lower girth welds (LGWSs)
consistent with those specified for the welds in the MRP-227, Revision 1-A, where the applicant
has selected and designated the outer surfaces of the welds and 0.75 inches of the outer
surfaces of adjacent base metal as the component surfaces for inspection.

The staff has evaluated the applicant’s 17 enhancements of the PWR Vessel Internals Program
(as amended in the applicant’s letter of October 14, 2019) in the “Evaluation” section of this
SER Section and has found them to be acceptable for implementation.

Therefore, the staff finds that the information in the FSAR supplement is an adequate summary
description of the program and appropriately reflects the 17 enhancements in Commitment
No. 7 that will be implemented in accordance with the program.

Conclusion. Based on its review of Dominion’s PWR Vessel Internals program, the staff
concludes that those program elements for which Dominion claimed consistency with the
GALL-SLR Report are consistent. Also, the staff reviewed the enhancements and concluded
that their implementation prior to the subsequent period of extended operation will make the
AMP adequate to manage the applicable aging effects. The staff concludes that Dominion has
demonstrated that the effects of aging will be adequately managed so that the intended
function(s) will be maintained consistent with the CLB for the subsequent period of extended
operation, as required by 10 CFR 54.21(a)(3). The staff also reviewed the UFSAR supplement
for this AMP and concludes that it provides an adequate summary description of the program,
as required by 10 CFR 54.21(d).

3.0.3.2.5 Flow-Accelerated Corrosion

SLRA Section B2.1.8 states that the Flow-Accelerated Corrosion program is an existing
program with enhancements that will be consistent with the program elements in the GALL-SLR
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Report AMP XI.M17, “Flow-Accelerated Corrosion.” Dominion amended this SLRA section by
letters dated April 2, July 17, and September 3, 2019.

Staff Evaluation. During its audit (ADAMS Accession No. ML19128A079), the staff reviewed
Dominion’s claim of consistency with the GALL-SLR Report. The staff compared the “scope of
program,” “preventive actions,” “parameters monitored or inspected,” “detection of aging
effects,” “monitoring and trending,” “acceptance criteria,” and “corrective actions” program
elements of the SLRA to the corresponding program elements of GALL-SLR Report

AMP XI.M17. During the audit, and as confirmed by the applicant (ADAMS Accession

No. ML19198A059), the staff noted that applicant procedures ER-AA-FAC-10,
“Flow-Accelerated Corrosion Program,” Revision 7, and ER-AA-FAC-102, “Flow-Accelerated
Corrosion (FAC) Inspection and Evaluation Activities,” Revision 0, contain aspects of the
applicant’s erosion program and the requirements of these procedures also apply to the site
erosion program.

” o«

For the “parameters monitored or inspected,” “detection of aging effects,” and “monitoring and
trending” program elements, the staff needed additional information, which resulted in the
issuance of RAIs. RAIs B2.1.8-1 and B2.1.8-1a and Dominion’s responses are documented in
ADAMS Accession Nos. ML19204A357 and ML19253B330.

In its responses to the RAls, Dominion stated that the Flow-Accelerated Corrosion program
implements guidance in EPRI Report 3002005530, “Recommendations for an Effective Program
Against Erosive Attack,” regarding erosion susceptibility evaluations, wear rate calculations,
inspection planning, monitoring and trending, and CHECWORKS erosion module features.
Dominion also revised SLRA Section B2.1.8 by including an Erosion Control Program
Description discussion within the program description section of the Flow-Accelerated Corrosion
program. Additionally, the applicant stated that the CHECWORKS erosion module evaluates
three types of erosion (cavitation, flashing, and liquid droplet impingement). Solid particle
erosion (SPE) is considered outside of the erosion module and components deemed to be
susceptible to SPE will be incorporated into the inspection scope in accordance with the
applicant’s procedures for other susceptible non-modeled (SNM) lines. The applicant also
noted that the erosion module does not calculate a remaining life or projected wall thickness for
these types of erosion and only predicts the occurrence of erosion. The erosion module does
not incorporate inspection results into the outputs of erosion modeling. However, the applicant
stated that results from erosion inspections are used to update the site Erosion Susceptibility
Evaluation (ESE), which identifies components to be inspected.

Also, the applicant stated that the erosion module isn’t used to determine erosion susceptibility
(all modeled lines in the erosion module were previously determined to be susceptible through
the site ESE), but it is used to help predict erosion locations to be inspected on susceptible
lines. The applicant also stated that predicted magnitudes of erosive damage (where
applicable) are not considered because erosion will be inspected at any location where the
module predicts it. The applicant stated that outputs from the erosion module will not be used to
exclude lines from the inspection scope but will be used to inform the priority of inspections.

The primary source for selecting inspection locations will be the site ESE.

During its evaluation of Dominion’s responses to RAIs B2.1.8-1 and B2.1.8-1a, the staff noted
that the erosion portions of the program described by the applicant are consistent with
GALL-SLR Report recommendations to determine erosion susceptibility, trend wear rate, and
select components for inspection. The staff also noted the portions of the erosion program for
which the CHECWORKS erosion module will and will not be used are described above. The
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staff finds Dominion’s responses and changes to SLRA Section B2.1.8 acceptable because, as
described above, the applicant only uses the results of the CHECWORKS erosion module to
inform the locations and priority of wall thickness measurements on lines previously determined
to be susceptible to erosion. The primary source for selecting inspection locations is the site
ESE and the results of the erosion module will not be used to exclude lines from the erosion
inspection scope. Other elements of the erosion program, such as (a) using previous inspection
results to inform future inspections, (b) calculating remaining life or projected wall thickness,

(c) evaluating wall thickness readings to determine the need for component replacement, and
(d) dispositioning of inspected components (e.g., whether component requires immediate
replacement, will be re-inspected in a future outage, or requires no further inspection), will be
done outside of the CHECWORKS erosion module. Also, SPE will be incorporated into the
erosion inspection scope using the SNM risk ranking process.

For the “detection of aging effects” program element, the staff needed additional information,
which resulted in the issuance of an RAI. RAI B2.1.8-2 and Dominion’s response are
documented in ADAMS Accession No ML19204A357.

In its RAI response, Dominion revised SLRA Section B2.1.8 and Table A4.0-1, item 8, and
added Enhancement 4 to the Flow-Accelerated Corrosion program. The enhancement
includes: (a) performing independent reviews of inspection scope expansions by a qualified
flow-accelerated corrosion engineer; (b) inspecting two pipe diameters downstream (or
upstream if that component is an expander or expanding elbow) of any component displaying
significant wear; (c) inspecting the next two most susceptible components from the
CHECWORKS relative wear rate ranking in the same train as the component with significant
wear; (d) inspecting corresponding components from other trains; and (e) continuing inspections
of additional components until no components with significant wear are detected.

During its evaluation of Dominion’s response to RAI B2.1.8-2, the staff noted that the changes
to the Flow-Accelerated Corrosion program are consistent with the guidelines in NSAC-202L,
Revision 4, “Recommendations for an Effective Flow-Accelerated Corrosion Program.” The
staff finds Dominion’s response and the changes noted above acceptable because scope
expansion criteria that are consistent with the industry guidance and independently reviewed will
provide measures to ensure that the associated effects of aging are adequately managed.

For the “parameters monitored or inspected” program element, the staff needed additional
information, which resulted in the issuance of RAls. RAIs B2.1.8-3 and B2.1.8-3a and
Dominion’s responses are documented in ADAMS Accession Nos. ML19204A357 and
ML19253B330.

In its RAI responses, Dominion revised SLRA Section B2.1.8 and Table A4.0-1, item 8, and
added Enhancements 2 and 3 to the Flow-Accelerated Corrosion program. Dominion stated
that the plant ESE has been revised to incorporate the bearing cooling system as a system that
is susceptible to erosion. Additionally, the applicant added Enhancement 2 to re-evaluate
erosion susceptibility of systems that were previously excluded to re-affirm that there is an
appropriate basis for their exclusion. The applicant also added Enhancement 3 to provide
additional confirmation that changes in plant configuration or operation have not increased the
susceptibility to erosion for plant systems within the scope of subsequent license renewal.

During its evaluation of Dominion’s responses to RAI B2.1.8-3 and RAI B2.1.8-3a, the staff

noted that the bearing cooling system is now identified as a system susceptible to erosion. The
staff also noted that, although the recent EPRI Report 3002005530 includes a usage exclusion
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time of 2 percent (similar to the flow-accelerated corrosion guidance in NSAC-202L), Dominion
will use a lower value of 100 hours per year, consistent with the guidance from EPRI Report
TR-112657, “Revised Risk-Informed Inservice Inspection Evaluation Procedure,” included in
GALL-SLR Report AMP XI.M17. The staff finds Dominion’s response acceptable for the
following reasons: (1) the bearing cooling system is identified as being susceptible to erosion;
(2) the applicant will implement enhancements to re-evaluate erosion susceptibility of systems
that experience flow for less than 100 hours per year, unless there is a technical evaluation
specifically developed to exclude a system; and (3) the applicant will perform a reevaluation to
determine if plant conditions (e.g., valve throttling) have changed in a manner that would
increase erosion susceptibility for plant systems within the scope of subsequent license
renewal.

The staff also reviewed the portions of the “scope of program” and “detection of aging effects”
program elements associated with the enhancements to determine whether the program will be
adequate to manage the aging effects for which it is credited. The staff’s evaluation of these
enhancement is as follows.

Enhancement 1. SLRA Section B2.1.8, as amended by letter dated April 2, 2019, includes an
enhancement to the “scope of program” and “detection of aging effects” program elements,
which relates to reevaluation of systems currently excluded from the Flow-Accelerated
Corrosion program due to no flow or infrequently used lines. The staff reviewed this
enhancement against the corresponding program elements in GALL-SLR Report AMP XI.M17
and finds the enhancement acceptable because when it is implemented it will develop the basis
for excluding certain piping systems from wall thickness monitoring due to limited operating
time.

Enhancement 2. SLRA Section B2.1.8, as amended by letter dated September 3, 2019,
includes an enhancement to the “scope of program” and “detection of aging effects” program
elements regarding a reevaluation of the ESE to determine whether the basis for excluding
certain systems from monitoring due to service time considerations is appropriate. This
enhancement is described in the response to RAI 2.1.8-3a, as discussed above. The staff
reviewed this enhancement against the guidance in the “scope of program” and “detection of
aging effects” program elements in the GALL-SLR Report AMP XI.M17 and finds it acceptable
because when it is implemented it will be consistent with GALL-SLR Report guidance regarding
exclusion of certain components from wall thickness monitoring under this program.

Enhancement 3. SLRA Section B2.1.8, as amended by letter dated September 3, 2019,
includes an enhancement to the “scope of program” program element, regarding a reevaluation
of the ESE to determine if changes in plant conditions (e.g., valve throttling) have increased
erosion susceptibility for certain plant systems within the scope of subsequent license renewal.
This enhancement is described in the response to RAI 2.1.8-3a, as discussed above. The staff
reviewed this enhancement against the guidance in the “detection of aging effects” program
element in the GALL-SLR Report AMP XI.M17 and finds it acceptable because when it is
implemented it will be consistent with GALL-SLR Report guidance regarding exclusion of certain
components from wall thickness monitoring under this program.

Enhancement 4. SLRA Section B2.1.8, as amended by letter dated July 17, 2019, includes an
enhancement to the “detection of aging effects” program element which relates to inspection
scope expansion requirements when flow-accelerated corrosion is detected. This enhancement
is described in the response to RAI B2.1.8-2, as discussed above. The staff reviewed this
enhancement against the corresponding program element in GALL-SLR Report AMP XI.M17
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and finds it acceptable because when it is implemented it will be consistent with the GALL-SLR
Report guidance regarding inspection scope expansions when flow-accelerated corrosion is
detected.

Based on its audit and review of the SLRA, Change Notices, and Dominion’s responses to
RAls B2.1.8-1, B2.1.8-1a, B2.1.8-2, B2.1.8-3, and B2.1.8-3a, the staff finds that the “scope of
program,” “preventive actions,” “parameters monitored or inspected,” “detection of aging
effects,” “monitoring and trending,” “acceptance criteria,” and “corrective actions” program
elements for which Dominion claimed consistency with the GALL-SLR Report are consistent
with the corresponding program elements of GALL-SLR Report AMP XI.M17. In addition, the
staff reviewed the enhancements associated with the “scope of program” and “detection of
aging effects” program elements and finds that when implemented, they will make the AMP
adequate to manage the applicable aging effects

” & LT

Operating Experience. SLRA Section B2.1.8 summarizes the operating experience related to
the Flow-Accelerated Corrosion program. The staff evaluated operating experience information
by reviewing the SLRA and conducting an audit (ADAMS Accession No. ML19046A433).
During the audit, the staff independently searched plant-specific operating experience
information to determine whether any previously unknown or recurring aging effects were
identified. The staff identified operating experience for which it needed additional information,
which resulted in the issuance of RAls B2.1.8-3 and B2.1.8-3a. The RAls and responses are
discussed above. Based on its audit and review of the application, and review of Dominion’s
responses to RAls B2.1.8-3 and B2.1.8-3a, the staff finds that the conditions and operating
experience at the plant are bounded by those for which the Flow-Accelerated Corrosion
program was evaluated.

UFSAR Supplement. SLRA Section A1.8 provides the UFSAR supplement for the
Flow-Accelerated Corrosion program. The staff reviewed this UFSAR supplement description of
the program and noted that it is consistent with the recommended description in GALL-SLR
Report Table XI-01. The staff also noted that Dominion committed to implement the four
enhancements described above at least 6 months prior to the subsequent period of extended
operation. The staff finds that the information in the UFSAR supplement is an adequate
summary description of the program.

Conclusion. On the basis of its review of Dominion’s Flow-Accelerated Corrosion program, the
staff concludes that those program elements for which Dominion claimed consistency with the
GALL-SLR Report are consistent. Also, the staff reviewed the enhancements and concluded
that its implementation prior to the subsequent period of extended operation will make the AMP
adequate to manage the applicable aging effects. The staff concludes that Dominion has
demonstrated that the effects of aging will be adequately managed so that the intended
function(s) will be maintained consistent with the CLB for the subsequent period of extended
operation, as required by 10 CFR 54.21(a)(3). The staff also reviewed the UFSAR supplement
for this AMP and concludes that it provides an adequate summary description of the program,
as required by 10 CFR 54.21(d).

3.0.3.2.6  Bolting Integrity
SLRA Section B2.1.9 states that the Bolting Integrity program is an existing program with
enhancements that will be consistent with the program elements in the GALL-SLR Report

AMP X1.M18, “Bolting Integrity.” Dominion amended this SLRA section by letter dated
April 2, 2019.

3-62



Staff Evaluation. During its audit (ADAMS Accession No. ML19128A079), the staff reviewed
Dominion’s claim of consistency with the GALL-SLR Report. The staff compared the “scope of
program,” “preventive actions,” “parameters monitored or inspected,” “detection of aging
effects,” “monitoring and trending,” “acceptance criteria” and “corrective actions” program
elements of the SLRA to the corresponding program elements of GALL-SLR Report

AMP XI1.M18. The staff also reviewed the portions of the “detection of aging effects” and
“corrective actions” program elements associated with enhancements to determine whether the
program will be adequate to manage the aging effects for which it is credited. The staff's

evaluation of the enhancements is as follows.

Enhancement 1. SLRA Section B2.1.9 includes an enhancement to the “detection of aging
effects” program element which relates to the revision of site procedures to provide inspection
guidance on lighting, distance, offset, surface coverage, presence of protective coatings, and
cleaning processes. The staff reviewed this enhancement against the corresponding program
element in GALL-SLR Report AMP XI.M18 and finds it acceptable because when it is
implemented, inspections performed under the Bolting Integrity program will follow site
procedures for inspection parameters (e.g., lighting, distance, offset), consistent with the
recommendations in the GALL-SLR Report AMP X1.M18.

Enhancement 2. SLRA Section B2.1.9 includes an enhancement to the “detection of aging
effects” program element, which relates to the revision of procedures, by including inspection of
submerged pressure-retaining bolting and closure bolting that contain air or gas, which makes
leakage detection difficult. The staff reviewed this enhancement against the corresponding
program element in GALL-SLR Report AMP XI.M18 and finds it acceptable because when it is
implemented the Bolting Integrity program will: (1) incorporate the inspection of closure bolting
that is located in submerged environments; and closure bolting in systems that contain air or
gas; (2) include inspections for loss of material of bolt heads and threads when these are made
accessible; and (3) perform inspections at an interval not to exceed 10 years on a
representative sample of at least 20 percent of the population (up to a maximum of 19 bolt
heads and threads), consistent with the recommendations in GALL-SLR Report AMP XI.M18.

Enhancement 3. SLRA Section B2.1.9 includes an enhancement to the “corrective actions”
program element which relates to the revision of site procedures to provide guidance for
additional inspection to be performed when inspections do not meet the acceptance criteria for
degradation and the cause of the aging effect is not corrected by repair or replacement. The
staff reviewed this enhancement against the corresponding program element in GALL-SLR
Report AMP XI.M18 and finds it acceptable because when it is implemented the Bolting Integrity
program will include increased inspections of closure bolts with (1) no fewer than five additional
inspections for each inspection that did not meet acceptance criteria, or 20 percent of each
applicable material, environment, and aging effect combination is inspected, whichever is less;
(2) additional inspections including inspections at all of the units with the same material,
environment, and aging effect combination; (3) inspections completed within the same interval
(e.g., refueling outage interval, 10-year inspection interval) in which the original inspection was
conducted; and (4) sampling frequencies to be determined by the site’s corrective action
program when projected inspection results do not meet the acceptance criteria prior to the next
scheduled inspections, consistent with the recommendations in GALL-SLR Report AMP XI.M18.

Based on its audit and review of the SLRA and amendments, the staff finds that the “scope of
program,” “preventive actions,” “parameters monitored or inspected,” “detection of aging
effects,” “monitoring and trending,” “acceptance criteria,” and “corrective actions” program
elements for which Dominion claimed consistency with the GALL-SLR Report are consistent
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with the corresponding program elements of GALL-SLR Report AMP X1.M18. In addition, the
staff reviewed the enhancements associated with the “detection of aging effects” and the
“corrective actions” program elements and finds that when implemented, they will make the
AMP adequate to manage the applicable aging effects.

Operating Experience. SLRA Section B2.1.9 summarizes the operating experience related to
the Bolting Integrity program. The staff evaluated operating experience information by
reviewing the subsequent license renewal application and conducting an audit (ADAMS
Accession No. ML19046A433). During the audit, the staff independently searched plant-specific
operating experience information to determine whether any previously unknown or recurring
aging effects were identified. The staff did not identify any operating experience indicating that
Dominion should modify its proposed program. Based on its audit and review of the application,
the staff finds that the conditions and operating experience at the plant are bounded by those for
which the Bolting Integrity program was evaluated.

UFSAR Supplement. SLRA Section A1.9 provides the UFSAR supplement for the Bolting
Integrity program. The staff reviewed this UFSAR supplement description of the program and
noted that it is consistent with the recommended description in GALL-SLR Report Table XI.01.
The staff also noted that Dominion committed to enhance the Bolting Integrity program

6 months prior to the subsequent period of extended operation as follows:

(1) Procedures will be revised to provide inspection guidance related to lighting, distance,
offset, surface coverage, presence of protective coatings, and cleaning processes. The
procedure will specify adequate lighting be verified at the inspection location to detect
degradation. Lighting may be permanently installed, temporary, or portable
(e.g., flashlight), as appropriate. For accessible surface inspections, inspecting from a
distance of two feet to four feet (or less) will be appropriate. For viewing angles which
may prevent adequate inspection, a viewing aid such as an inspection mirror or
boroscope should be used.

(2) Procedures will be revised for inspections of pressure-retaining closure bolting in
locations that preclude detection of joint leakage, such as in submerged environments
or where the piping system contains air for which leakage is difficult to detect. The
inspections will be performed to detect loss of material. A requirement will be included
to inspect bolt heads when made accessible, and bolt threads if joints are
disassembled. At a minimum, in each 10-year interval during the subsequent period of
extended operation, inspections shall be completed for a representative sample of at
least 20% of the population, up to a maximum of nineteen, for each
material/environment combination.

(3) A new procedure will be developed to provide guidance for a situation in which an
acceptance criterion for allowable degradation is exceeded, and the aging effect
causing the degradation for the material/environment combination is not corrected by
repair or replacement, thus requiring that additional inspections be performed. The
number of additional inspections will be determined in accordance with the Corrective
Action Program; however, no fewer than five additional (or 20%, whichever is less)
inspections of different components having the same material/environment/aging effect
combination are required for each inspection that did not meet the acceptance
criterion. For a two-unit site, the additional inspections include inspections at the same
unit, and at the opposite unit, for components having the same material, environment,
and aging effect combination. The additional inspections are to be completed within
the same interval (e.g., refueling outage or 10-year inspection interval). If any
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projected inspection results will not meet acceptance criteria prior to the next
scheduled inspection, sampling frequencies are adjusted as determined by the
Corrective Action Program.

The staff finds that the information in the UFSAR supplement, as amended by letter dated
April 2, 2019, is an adequate summary description of the program.

Conclusion. On the basis of its review of Dominion’s Bolting Integrity program, the staff
concludes that those program elements for which Dominion claimed consistency with the
GALL-SLR Report are consistent. Also, the staff reviewed the enhancements and concluded
that their implementation prior to the subsequent period of extended operation will make the
AMP adequate to manage the applicable aging effects. The staff concludes that Dominion has
demonstrated that the effects of aging will be adequately managed so that the intended
function(s) will be maintained consistent with the CLB for the subsequent period of extended
operation, as required by 10 CFR 54.21(a)(3). The staff also reviewed the UFSAR supplement
for this AMP and concludes that it provides an adequate summary description of the program,
as required by 10 CFR 54.21(d).

3.0.3.2.7  Open Cycle Cooling Water System

SLRA Section B2.1.11 states that the Open-Cycle Cooling Water System program is an existing
program with enhancements that, excluding exceptions identified in the SLRA and by the staff,
will be consistent with the program elements in the GALL-SLR Report AMP XI.M20,
“Open-Cycle Cooling Water System.” Dominion amended this SLRA section by letters dated
January 29, 2019; April 2, 2019; June 27, 2019; July 17, 2019; September 19, 2019;

October 14, 2019; and October 31, 2019.

Staff Evaluation. During its audit (ADAMS Accession No. ML19128A079), the staff reviewed
Dominion’s claim of consistency with the GALL-SLR Report. The staff compared the “scope of
program,” “preventive actions,” “parameters monitored or inspected,” “detection of aging
effects,” “monitoring and trending,” “acceptance criteria,” and “corrective actions” program
elements of the SLRA to the corresponding program elements of GALL-SLR Report

AMP XI.M20.

For the “detection of aging effects” program element, the staff needed additional information,
resulting in RAI B2.1.11-1. The staff's request and Dominion’s response are documented in
ADAMS Accession No. ML19204A357. In its response, Dominion clarified that its letter dated
October 2, 1991 (ADAMS Accession No. ML18153C767), is the source of Surry’s Generic Letter
(GL) 89-13 commitments and that a commitment change evaluation for changing the charging
pump lube oil coolers from a periodic replacement approach to an inspection and maintenance
approach was a valid commitment change.

During its evaluation of Dominion’s response to RAI B2.1.11-1, the staff noted that the Surry
condition report, CR10911365, had incorrectly documented that the commitment change
evaluation discussed above was not valid and consequently should have been included in the
annual commitment evaluation report (ADAMS Accession No. ML18093A387). The staff finds
Dominion’s response acceptable because it clarified the source document of the commitments
used to establish the scope, methods, and frequencies that are the basis of the Open-Cycle
Cooling Water System program. In accordance with 10 CFR 54.30, the resolution of the
apparent discrepancy in the annual regulatory commitment evaluation report (ADAMS
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Accession No. ML18093A387, where the commitment change was not reported to the NRC) is
not within the scope of license renewal.

” ”

The staff also reviewed the portions of the “scope of program,” “preventive actions,” “parameters
monitored or inspected,” “detection of aging effects,” “monitoring and trending,” “acceptance
criteria,” and “corrective actions” program elements associated with the exceptions and
enhancements to determine whether the program will be adequate to manage the aging effects
for which it is credited. The staff's evaluations of the three exceptions and 22 enhancements
follows.

Exception 1. SLRA Section B2.1.11 includes an exception to the “detection of aging effects”
program element regarding the frequency for testing the recirculation spray heat exchangers
(RSHXs). Based on previous test results, Dominion changed the frequency of flow tests and
visual inspections of the RSHXs to 12 years instead of the recommended 5-year frequency in
the GALL-SLR Report AMP XI.M20. The staff noted that Dominion documented this change to
its GL 89-13 commitments by letter dated March 27, 2015 (ADAMS Accession

No. ML15097A258).

The staff reviewed the justification for the exception against the corresponding program element
in GALL-SLR Report AMP XI.M20. The staff noted that portions of the RSHX piping are
maintained in either a dry layup condition or a wet layup condition with treated water to minimize
corrosion. The staff finds the exception acceptable because Dominion’s test frequency
adjustments, based on the evaluation of previous testing and inspection results and layup
conditions, provide reasonable assurance that the RSHXs will continue to perform their intended
functions during the subsequent period of extended operation.

Exception 2. During its review of SLRA Section B2.1.11, the staff identified a difference in the
“scope of program” and “detection of aging effects” program elements that the applicant did not
address. Although Dominion included the emergency service water (ESW) pump engine heat
exchangers and ESW pump right angle gear oil coolers within the scope of license renewal,
there were no corresponding aging management review items for these components to
demonstrate how any applicable aging effects would be managed. Dominion’s approach was
ambiguous because the program currently includes Enhancement 13 to require trending of the
ESW pump engine heat exchanger inspection results; however, the SLRA did not include any
AMR items for these heat exchangers.

Based on the above, the staff identified a need for additional information, resulting in the
issuance of RAI B2.1.11-2. The staff's request and Dominion’s response are documented in
ADAMS Accession No. ML19204A357. In its response, Dominion stated that the ESW pump
engines are treated as active skid-mounted assemblies and because the pump engine heat
exchangers and the pump right angle gear oil coolers are integral components that are either
internal or mounted directly to the active assemblies, aging management review, in accordance
with 10 CFR 54.21(a)(1)(i), is not required.

The staff further assessed the issue to compare Dominion’s docketed response to GL 89-13 to
information in the SLRA. SLRA Section B2.1.11 states that the program is comprised of the
aging management aspects of Dominion’s response to GL 89-13, which includes tests to verify
heat transfer of safety-related heat exchangers, with routine inspection and maintenance so that
loss of material, corrosion, erosion, cracking, fouling, and biofouling cannot degrade the
performance of systems serviced by the open-cycle cooling water system. The staff noted the
following during its review of Dominion’s docketed response to GL 89-13:
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¢ Normal heat loads and design tube side temperature differentials for the ESW pump
engine heat exchangers and ESW pump right angle gear oil coolers are insufficient to
achieve accurate results in heat transfer performance testing.

o ESW pump engine heat exchanger maintenance is performed routinely, consisting of
removal, inspection, and cleaning of the cooler core.

o ESW pump right angle gear oil cooler maintenance is performed routinely, consisting of
cooler oil replacement and water flow verification at the gearbox cooler outlet.

The staff concluded that, given Dominion’s description of the Open Cycle Cooling Water System
program, the additional inspections and maintenance activities included in its response to

GL 89-13 are aging management activities that were not included in the integrated plant
assessment required by 10 CFR 54.21(a); however, see the staff's below further evaluation of
this gap as compared to CLB requirements for managing aging effects of these components. In
addition, Dominion’s use of the term “active assembly” to describe the engines and the heat
exchangers or coolers associated with the ESW pumps is inconsistent with the guidance in
SRP-SLR Table 2.3-2, “Examples of Mechanical Components Screening and Basis for
Disposition.” The staff also noted that Dominion’s description of the “evaluation boundary” for
the ESW pump engine heat exchangers in its RAl response is consistent with the designation of
“‘complex assemblies” described in SRP-SLR Table 2.1-2, “Specific Staff Guidance on Scoping,”
which concludes that the associated heat exchangers would be subject to an AMR.

The staff viewed the above inconsistencies as a staff-identified difference and reviewed the
difference against the corresponding program elements in GALL-SLR Report AMP XI1.M20.
Dominion’s CLB regarding GL 89-13 includes additional inspections and maintenance for the
ESW pump engine heat exchangers and ESW pump right angle gear oil coolers. These
additional inspections and maintenance are capable of identifying flow blockage and reduction
of heat transfer due to fouling. The removal of the ESW pump engine heat exchanger cooler
cores can provide access to determine if loss of material is occurring. Even though the internals
of the ESW pump right angle gear oil coolers are not visually inspected, the conditions inside of
the ESW pump engine heat exchangers can provide insights regarding loss of material for this
component. The staff determined that, given the CLB requirements for the inspections and
maintenance of the ESW pump engine heat exchangers and ESW pump right angle gear oil
coolers, there is reasonable assurance that they will perform their intended function during the
subsequent period of extended operation as follows. Based on the above discussion, the staff
finds this exception acceptable.

Exception 3. During its review of SLRA Section B2.1.11, the staff identified a difference in the
“scope of program,” “parameters monitored or inspected,” “detection of aging effects,”
“monitoring and trending,” “acceptance criteria,” and “corrective actions” program elements
associated with the use of carbon fiber reinforced polymer (CFRP) lining as pressure boundary
material that the applicant did not identify. The staff noted that the GALL-SLR Report

AMP XI1.M20 addresses loss of coating integrity provided that the program includes guidance
from AMP XI.M42, “Internal Coating/Linings for In-Scope Piping, Piping Components, Heat
Exchangers, and Tanks.” However, the use of CFRP as pressure boundary material is beyond
the conditions and operating experience of those for which AMP XI.M42 were evaluated.

The staff noted, by letter dated December 14, 2016 (ADAMS Accession No. ML16355A346),
that Dominion requested approval of an alternative to American Society of Mechanical
Engineers (ASME) Boiler and Pressure Vessel Code, Section Xl requirements for
repair/replacement of service water system piping using CFRP lining. At the time of the staff's
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approval (ADAMS Accession No. ML17303A037), there were no provisions in an approved
ASME Code Case for using CFRP as a replacement for carbon steel piping. However, since
that approval, ASME issued Code Case N-871, “Repair of Class 2 & 3 Piping Using Carbon
Fiber Reinforced Polymer Composites,” which includes a mandatory appendix for inservice
inspections (ISI). The staff considers the required ISI activities from Code Case N-871 as
sufficient to adequately manage the effects of aging for the CFRP-lined piping. In lieu of
reviewing any program enhancements against the program elements in GALL-SLR Report
AMP X1.M20, the staff compared the enhancements associated with CFRP-lined piping against
the ISI requirements from ASME Code Case N-871. The staff’s evaluation of the ISI
requirements as compared to Dominion’s SLRA are documented below in Enhancements 6, 9,
10, 11, 15, 19, and 20.

Enhancement 1. SLRA Section B2.1.11 includes an enhancement to the “preventive actions”
program element for the replacement of selected fiberglass reinforced plastic (FRP) piping with
more degradation-resistant material such as copper-nickel. The staff reviewed this
enhancement against the corresponding program element in GALL-SLR Report AMP XI.M20
and finds it acceptable because the installation of an alternate degradation-resistant piping
material will resolve past issues associated with leaks caused by cracking in FRP service water

piping.

Enhancement 2. SLRA Section B2.1.11 includes an enhancement to the “preventive actions”
program element for modifying service water piping by including new chemical injection sites
upstream of the rotating strainers in the service water system. The staff reviewed this
enhancement against the corresponding program element in GALL-SLR Report AMP XI.M20
and finds it acceptable because chemical treatment to address biofouling has been identified as
an effective preventive measure in service water systems.

Enhancement 3. SLRA Section B2.1.11, as amended by letter dated July 17, 2019, includes an
enhancement to the “preventive actions” program element for installing CFRP lining in portions
of 30-inch and larger service water piping. The staff reviewed this enhancement against the
corresponding program element in GALL-SLR Report AMP XI.M20 and finds it acceptable
because the application of degradation-resistant linings will address past issues associated with
recurring internal corrosion of service water piping.

Enhancement 4. (Completed per Change Notice 1 (ADAMS Accession No. ML19042A137)).
During the audit (ADAMS Accession No. ML19128A079), the staff confirmed Dominion’s claim
by reviewing revised procedures that removed references to the carbon steel piping that had
been replaced with a different material.

Enhancement 5. SLRA Section B2.1.11 includes an enhancement to the “parameters
monitored or inspected” program element to provide additional guidance in procedures for
identifying and evaluating applicable concrete aging effects. The staff reviewed this
enhancement against the corresponding program element in GALL-SLR Report AMP XI.M20
and finds it acceptable because the additional guidance in the program’s procedures can ensure
that the effects of aging for concrete piping will be adequately managed.

Enhancement 6. SLRA Section B2.1.11, as amended by letter dated July 17, 2019, includes an
enhancement to the “parameters monitored or inspected” program element to provide additional
inspection guidance for identifying aging effects associated with CFRP-lined piping such as
voids, blistering, bubbles, cracking, crazing, and delamination during internal inspections. The
staff reviewed this enhancement against the comparable requirements in ASME Code
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Case N-871 and finds it acceptable because the additional guidance in the program’s
procedures can ensure that the effects of aging for the CFRP-lined piping will be adequately
managed.

Enhancement 7. (Deleted by Change Notice 5 (ADAMS Accession No. ML19310E716))

Enhancement 8. SLRA Section B2.1.11, as amended by letter dated September 19, 2019,
includes an enhancement to the “detection of aging effects” program element for revising
procedures to require that personnel performing inspections and evaluations of concrete
components are qualified in accordance with the qualifications in the Structures Monitoring
program. The staff reviewed this enhancement against the corresponding program element in
GALL-SLR Report AMP XI.M20 and finds it acceptable because the program’s procedures will
be consistent with the personnel qualification guidance in the GALL-SLR Report.

Enhancement 9. SLRA Section B2.1.11, as amended by letter dated October 14, 2019,
includes an enhancement to the “detection of aging effects” program element for revising
procedures to require that visual inspections and evaluations of CFRP-lined piping are done by
personnel qualified in accordance with ASME Code Section XI, Part IWA-2300 and mandatory
Appendix Il of ASME Code Case N-871. In addition, the performance of acoustic examinations
of CFRP-lined piping are to be done by personnel, using procedures, that are qualified in
accordance with mandatory Appendix VI and Section 5400 of ASME Code Case N-871. The
staff reviewed this enhancement against the comparable requirements in ASME Code Case
N-871 and finds it acceptable because the additional guidance in the program’s procedures can
ensure that the effects of aging for the CFRP-lined piping will be adequately managed.

Enhancement 10. SLRA Section B2.1.11, as amended by letter dated October 14, 2019,
includes an enhancement to the “detection of aging effects” program element for revising
procedures to require CFRP-lined piping to be 100 percent visually examined between 3 to

6 years following return to service of the repaired area and a minimum of once per 10-year ISI
interval, in accordance with ASME Code Case N-871. The staff reviewed this enhancement
against the comparable requirements in ASME Code Case N-871 and finds it acceptable
because the additional guidance in the program’s procedures can ensure that the effects of
aging for the CFRP-lined piping will be adequately managed.

Enhancement 11. SLRA Section B2.1.11, as amended by letter dated October 31, 2019,
includes an enhancement to the “detection of aging effects” program element for revising
procedures to require each terminal end of the CFRP linings to be examined with an acoustic
impact tap examination in accordance with ASME Code Case N-871, Sections 5250(a),
5250(c), and 5350. In addition, the acoustic examination will be capable of detecting and sizing
delaminations and voids with dimensions equal to or less than those permitted by

Section 4390(b)(3). Also, the qualification testing will be conducted in an area where the
ambient noise level is equal to or higher than the noise level where the in-situ testing will be
performed. During its review, the staff noted that Section 5250 of Code Case N-871 is for
“Acoustic Tap Examination.” However, subparagraph 5250(c) addresses ultrasonic or
electromagnetic measurement of the steel substrate and is distinctly different than the acoustic
tap examination. Despite the ambiguity in subparagraph 5250(c) of the Code Case, it is the
staff's understanding of Dominion’s enhancement that the exposed substrate at the terminal
ends will be ultrasonically or electromagnetically measured to document the steel substrate
thickness, consistent with subparagraph 5250(c) and as a result, the Code Case inconsistency
is immaterial to this review beyond documenting the ambiguity in the Code Case and the actual
actions to be taken by Dominion. The staff reviewed this enhancement against the comparable
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requirements in ASME Code Case N-871 and finds it acceptable because the additional
inspection guidance in the program’s procedures can ensure that the effects of aging for the
CFRP-lined piping will be adequately managed.

Enhancement 12. SLRA Section B2.1.11, as amended by letter dated October 14, 2019,
includes an enhancement to the “detection of aging effects” program element for revising
procedures to require periodic inspections of accessible internal surfaces of concrete circulating
water piping for evidence of aging. The staff reviewed this enhancement against the
corresponding program element in GALL-SLR Report AMP XI.M20 and finds it acceptable
because periodic internal inspections can ensure that the effects of aging for the cement piping
will be adequately managed.

Enhancement 13. SLRA Section B2.1.11, as amended by letter dated September 19, 2019,
includes an enhancement to the “monitoring and trending” program element to require trending
of the charging pump lube oil cooler and ESW pump engine heat exchanger inspection results.
The staff reviewed this enhancement against the corresponding program element in GALL-SLR
Report AMP XI.M20 and finds it acceptable because the trending of inspection results can
ensure that the associated heat exchangers’ intended functions are maintained during the
subsequent period of extended operation.

Enhancement 14. SLRA Section B2.1.11, as amended by letter dated September 19, 2019,
includes an enhancement to the “monitoring and trending” program element to require the
frequency and number of wall thickness measurements to be based on wall thickness
measurement trending. The staff reviewed this enhancement against the corresponding
program element in GALL-SLR Report AMP XI.M20 and finds it acceptable because the
trending of wall thickness measurements can ensure that the associated piping intended
functions are maintained during the subsequent period of extended operation.

Enhancement 15. SLRA Section B2.1.11, as amended by letter dated September 19, 2019,
includes an enhancement to the “monitoring and trending” program element for revising
procedures to require that all areas of CFRP previously documented in accordance with ASME
Code Case N-871, Section V-1100(b) be reexamined, measured, and compared to previous
inspection records. Additionally, any indications of flaw growth will be required to be repaired
consistent with ASME Code Case N-871, with documentation of the repair, location, and
dimensions, and any new flaws will be evaluated consistent with the code case. The staff
reviewed this enhancement against the comparable requirements in ASME Code Case N-871
and finds it acceptable because the additional guidance in the program’s procedures can ensure
that the effects of aging for the CFRP-lined piping will be adequately managed.

Enhancement 16. SLRA Section B2.1.11, as amended by letter dated September 19, 2019,
includes an enhancement to the “acceptance criteria” program element to require that predicted
piping wall thickness at the next scheduled inspection will be greater than the minimum required
wall thickness. The staff reviewed this enhancement against the corresponding program
element in GALL-SLR Report AMP XI.M20 and finds it acceptable because predicting wall
thicknesses can ensure that the associated piping intended functions are maintained during the
subsequent period of extended operation.

Enhancement 17. SLRA Section B2.1.11, as amended by letter dated September 19, 2019,
includes an enhancement to the “acceptance criteria” program element by including criteria for
prompting additional corrective actions based on the extent and rate of ongoing degradation.
The staff reviewed this enhancement against the corresponding program element in GALL-SLR
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Report AMP XI.M20 and finds it acceptable because the inclusion of criteria to prompt corrective
actions can ensure that the associated component intended functions are maintained during the
subsequent period of extended operation.

Enhancement 18. SLRA Section B2.1.11, as amended by letter dated September 19, 2019,
includes an enhancement to the “acceptance criteria” program element to revise visual
inspection criteria for indications of degradation on concrete piping and components. The staff
reviewed this enhancement against the corresponding program element in GALL-SLR Report
AMP XI1.M20 and finds it acceptable because the inclusion of criteria for indications of concrete
degradation can ensure that the associated component intended functions are maintained
during the subsequent period of extended operation.

Enhancement 19. SLRA Section B2.1.11, as amended by letter dated September 19, 2019,
includes an enhancement to the “acceptance criteria” program element for revising procedures
by including air voids, bubbles, blisters, delaminations, and other defects associated with CFRP
linings. The staff reviewed this enhancement against the comparable requirements in ASME
Code Case N-871 and finds it acceptable because the additional guidance in the program’s
procedures can ensure that the effects of aging for the CFRP-lined piping will be adequately
managed.

Enhancement 20. SLRA Section B2.1.11, as amended by letter dated September 19, 2019,
includes an enhancement to the “corrective actions” program element for revising procedures by
including defect repair criteria for CFRP linings. The staff reviewed this enhancement against
the comparable requirements in ASME Code Case N-871 and finds it acceptable because the
additional guidance in the program’s procedures can ensure that the effects of aging for the
CFRP-lined piping will be adequately managed.

Enhancement 21. SLRA Section B2.1.11, as amended by letter dated September 19, 2019,
includes an enhancement to the “corrective actions” program element to increase the frequency
and extent of wall thickness measurements for ongoing degradation mechanisms,
commensurate with the significance of the degradation. The staff reviewed this enhancement
against the corresponding program element in GALL-SLR Report AMP X1.M20 and finds it
acceptable because adjusting corrective actions based on degradation significance can ensure
that the associated component intended functions are maintained during the subsequent period
of extended operation.

Enhancement 22. SLRA Section B2.1.11, as amended by letter dated September 19, 2019,
includes an enhancement to the “corrective actions” program element to perform a minimum
number of additional inspections when measured parameters do not meet acceptance criteria,
for components with the same material and environment combination. The staff reviewed this
enhancement against the corresponding program element in GALL-SLR Report AMP XI.M20
and finds it acceptable because the additional inspections can ensure that the intended
functions of components susceptible to similar degradation are maintained during the
subsequent period of extended operation.

Based on its audit and review of the SLRA, the staff finds that the “scope of program,”
“preventive actions,” “parameters monitored or inspected,” “detection of aging effects,”
“monitoring and trending,” “acceptance criteria,” and “corrective actions” program elements, for
which Dominion claimed consistency with the GALL-SLR Report, are consistent with the
corresponding program elements of GALL-SLR Report AMP XI.M20, with the exception of
staff-identified differences between Dominion’s program and GALL-SLR Report AMP XI.M20.

”
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The staff also reviewed the exception and the staff-identified differences associated with the
“scope of program,” “parameters monitored or inspected,” “detection of aging effects,”
“monitoring and trending,” “acceptance criteria,” and “corrective action” program elements, and
their justifications, and finds that the AMP, with the exceptions, is adequate to manage the
applicable aging effects. In addition, the staff reviewed the enhancements associated with the
“preventive actions,” “parameters monitored or inspected,” “detection of aging effects,”
“monitoring and trending,” “acceptance criteria,” and “corrective actions” program elements and
finds that, when implemented, they will make the AMP adequate to manage the applicable

aging effects.

Operating Experience. SLRA Section B2.1.11, as modified by letter dated July 17, 2019,
summarizes the operating experience related to the Open-Cycle Cooling Water System
program. The staff evaluated operating experience information by reviewing the SLRA and
conducting an audit (ADAMS Accession No. ML19046A433). During the audit, the staff
independently searched plant-specific operating experience information to determine whether
any previously unknown or recurring aging effects were identified.

The staff noted that Dominion identified recurring internal corrosion in steel service water
system components as discussed in SLRA Section 3.3.2.2.7. The staff's associated evaluation
is documented in SER Section 3.3.2.2.7. The staff did not identify any operating experience
indicating that Dominion should modify its proposed program. Based on its audit and review of
the application, the staff finds that the conditions and operating experience at the plant are
bounded by those for which the Open-Cycle Cooling Water System program was evaluated.

UFSAR Supplement. SLRA Section A1.11, as amended by letter dated October 14, 2019,
provides the UFSAR supplement for the Open-Cycle Cooling Water System program. The staff
reviewed this UFSAR supplement description of the program and noted that it is consistent with
the recommended description in GALL-SLR Report Table XI-01. The staff also noted that
Dominion committed to enhance the program 6 months prior to the subsequent period of
extended operation as described in SLRA Table A4.0-1. The staff finds that the information in
the UFSAR supplement is an adequate summary description of the program.

Conclusion. Based on its review of Dominion’s Open-Cycle Cooling Water System program, the
staff concludes that those program elements for which Dominion claimed consistency with the
GALL-SLR Report are consistent, with the exception of staff-identified differences between
Dominion’s program and GALL-SLR Report AMP XI.M20. In addition, the staff reviewed the
exception and its justification and staff-identified differences between Dominion’s program and
GALL-SLR Report AMP X1.M20 and concludes that the AMP, with the exception and
differences, is adequate to manage the applicable aging effects. Also, the staff reviewed the
enhancements and concluded that their implementation prior to the subsequent period of
extended operation will make the AMP adequate to manage the applicable aging effects.

The staff concludes that Dominion has demonstrated that the effects of aging will be adequately
managed so that the intended function(s) will be maintained consistent with the CLB for the
subsequent period of extended operation, as required by 10 CFR 54.21(a)(3). The staff also
reviewed the UFSAR supplement for this AMP and concludes that it provides an adequate
summary description of the program, as required by 10 CFR 54.21(d).

3.0.3.2.8  Closed Treated Water Systems

SLRA Section B2.1.12 states that the Closed Treated Water Systems program is an existing
program with an enhancement that, excluding the exception identified in the SLRA, will be
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consistent with the program elements in GALL-SLR Report AMP XI.M21A, “Closed Treated
Water Systems.”

Staff Evaluation. During its audit (ADAMS Accession No. ML19128A079), the staff reviewed
Dominion’s claim of consistency with the GALL-SLR Report. The staff compared the “scope of
program,” “preventive actions,” “parameters monitored or inspected,” “detection of aging
effects,” “monitoring and trending,” “acceptance criteria,” and “corrective actions” program
elements of the SLRA to the corresponding program elements of GALL-SLR Report

AMP XI.M21A. The staff also reviewed the portions of the “parameters monitored or inspected,”
“detection of aging effects,” “monitoring and trending,” and “corrective actions” program
elements associated with the exception and enhancements to determine whether the program
will be adequate to manage the aging effects for which it is credited. The staff’s evaluation of

the exception and enhancements follows.

Exception 1. SLRA Section B2.1.12 includes an exception to the “parameters monitored or
inspected” program element that relates to the use of EPRI 3002000590, “Closed Cooling Water
Chemistry Guideline,” which is a more recent version of the EPRI guidance than the one
specified in the GALL-SLR Report AMP XI.M21A. The SLRA states that the more recent
version allows a higher chromate concentration and a lower pH limit for the chromate-based
treatment programs used at Surry and provides justifications for the cited differences.

The staff reviewed Dominion’s justification for the different allowable chromate concentration
and pH limit and finds this exception acceptable because the updated EPRI guideline
represents the latest industry consensus guidance based on reviews of data for closed cooling
water systems, including recent industry operating experience. In addition, Dominion’s
evaluation of the EPRI recommendation, regarding higher chromate concentration for potential
wear of carbon pump seals, determined that any consequent seal degradation would likely be
detected by seal leakage during periodic surveillance activities prior to a failure.

Enhancement 1. SLRA Section B2.1.12 includes an enhancement to the “detection of aging
effects” program element for including inspection guidance related to lighting, distance, offset,
surface coverage, protective coating presence, and cleaning processes. The staff reviewed this
enhancement against the corresponding program element in GALL-SLR Report AMP XI.M21A
and finds it acceptable because, following its implementation, the program will include the
guidance for inspection activities provided in the GALL-SLR Report program.

Enhancement 2. SLRA Section B2.1.12 includes an enhancement to the “detection of aging
effects” program element for developing a new procedure to require additional inspections for
representative samples, if opportunistic inspections do not meet the recommended minimum
number during each 10-year period. The staff reviewed this enhancement against the
corresponding program element in GALL-SLR Report AMP XI.M21A and finds it acceptable
because, following its implementation, the program will include the guidance provided in the
GALL-SLR Report program for the minimum number of inspections.

Enhancement 3. SLRA Section B2.1.12 includes an enhancement to the “monitoring and
trending” program element for developing a new procedure to evaluate and project the rate of
any degradation and to adjust sampling selection, size, and frequency based on the projection.
The staff reviewed this enhancement against the corresponding program element in GALL-SLR
Report AMP XI.M21A and finds it acceptable because, following its implementation, the
program will include the guidance provided in the GALL-SLR Report program for trending the
rate of any degradation that is identified.
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Enhancement 4. SLRA Section B2.1.12 includes an enhancement to the “corrective actions”
program element for developing a new procedure to specify a minimum number of additional
inspections if acceptance criteria are not met. The staff reviewed this enhancement against the
corresponding program element in GALL-SLR Report AMP XI.M21A and finds it acceptable
because, following its implementation, the program will include the guidance provided in the
GALL-SLR Report program for corrective actions to be taken if acceptance criteria are not met
during inspections.

Based on its audit and review of the SLRA, the staff finds that the “scope of program,”
“preventive actions,” “parameters monitored or inspected,” “detection of aging effects,”
“‘monitoring and trending,” “acceptance criteria,” and “corrective actions” program elements for
which Dominion claimed consistency with the GALL-SLR Report are consistent with the
corresponding program elements of GALL-SLR Report AMP XI.M21A. The staff also reviewed
the exception associated with the “parameters monitored or inspected” and “acceptance criteria”
program elements, and its justification, and finds that the AMP, with the exception, is adequate
to manage the applicable aging effects. In addition, the staff reviewed the enhancements
associated with the “detection of aging effects,” “monitoring and trending,” and “corrective
actions” program elements and finds that, when implemented, they will make the AMP adequate
to manage the applicable aging effects.

Operating Experience. SLRA Section B2.1.12 summarizes the operating experience related to
the Closed Treated Water Systems program. The staff reviewed operating experience
information by reviewing the SLRA and conducting an audit (ADAMS Accession

No. ML19046A433). During the audit, the staff independently searched plant-specific operating
experience information to: (a) identify examples of age-related degradation, as documented in
the applicant’s corrective action program database; and (b) provide a basis for the staff’s
conclusions on the ability of the applicant’s proposed AMPs to manage the effects of aging in
the subsequent period of extended operation. The staff noted that the operating experience
discussed in the audit report for erosion is addressed through RAI B2.1.8-3 and RAI B2.1.8-3a,
and the staff’'s evaluation of Dominion’s response is documented in SER Section 3.0.3.2.5,
“Flow-Accelerated Corrosion.” The staff did not identify any operating experience indicating that
Dominion should modify its proposed program.

UFSAR Supplement. SLRA Section A1.12 provides the UFSAR supplement for the Closed
Treated Water Systems program. The staff reviewed this UFSAR supplement description of the
program and noted that it is consistent with the recommended description in GALL-SLR Report
Table XI-01. The staff also noted that Dominion committed to enhance the program 6 months
prior to the subsequent period of extended operation as described in SLRA Table A4.0-1. The
staff finds that the information in the UFSAR supplement is an adequate summary description of
the program.

Conclusion. Based on its audit and review of Dominion’s Closed Treated Water Systems
program, the staff concludes that those program elements for which Dominion claimed
consistency with the GALL-SLR Report are consistent. In addition, the staff reviewed the
exception and its justification and concludes that the AMP, with the exception, is adequate to
manage the applicable aging effects. Also, the staff reviewed the enhancements and concluded
that their implementation prior to the subsequent period of extended operation will make the
AMP adequate to manage the applicable aging effects. The staff concludes that Dominion has
demonstrated that the effects of aging will be adequately managed so that the intended
function(s) will be maintained consistent with the CLB for the subsequent period of extended
operation, as required by 10 CFR 54.21(a)(3). The staff also reviewed the UFSAR supplement
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for this AMP and concludes that it provides an adequate summary description of the program,
as required by 10 CFR 54.21(d).

3.0.3.2.9 Inspection of Overhead Heavy Load and Light Load (Related to Refueling)
Handling Systems

SLRA Section B2.1.13 states that the Inspection of Overhead Heavy Load and Light Load
(Related to Refueling) Handling Systems program is an existing program with enhancements
that will be consistent with the program elements in the GALL-SLR Report AMP XI.M23,
“Inspection of Overhead Heavy Load and Light Load (Related to Refueling) Handling Systems.”

Staff Evaluation. During its audit (ADAMS Accession No. ML19128A079), the staff reviewed
Dominion’s claim of consistency with the GALL-SLR Report. The staff compared the “scope of
program,” “preventive actions,” “parameters monitored or inspected,” “detection of aging
effects,” “monitoring and trending,” “acceptance criteria,” and “corrective actions” program
elements of the SLRA to the corresponding program elements of GALL-SLR Report

AMP XI1.M23. The staff also reviewed the portions of the “scope of program,” “parameters
monitored or inspected,” and “acceptance criteria” program elements associated with the
enhancements to determine whether the program will be adequate to manage the aging effects

for which it is credited. The staff's evaluation of these two enhancements follows.

Enhancement 1. SLRA Section B2.1.13 includes an enhancement to the “scope of program,”
“‘parameters monitored or inspected,” and “acceptance criteria” program elements which relates
to the revision of plant procedures “to specify visual inspections for the effects of general
corrosion, deformation, cracking, and wear on the rails in the rail system.” The staff reviewed
this enhancement against the corresponding program elements in GALL-SLR Report

AMP XI1.M23 and finds it acceptable because when it is implemented it will be consistent with
GALL-SLR Report AMP X1.M23 recommendations to perform visual inspections of rail system
SCs within the scope of license renewal to provide reasonable assurance that (1) loss of
material does not occur due to general corrosion or wear; and (2) structural components do not
exhibit deformation or cracking.

Enhancement 2. SLRA Section B2.1.13 includes an enhancement to the “scope of program”
program element which relates to revision of plant procedures “to specify visual inspections for
general corrosion, deformation, cracking, wear and loose or missing fasteners and other
conditions indicative of loss of bolting preload for the new fuel transfer elevator.” The staff
reviewed this enhancement against the corresponding program element in GALL-SLR Report
AMP XI1.M23 and finds it acceptable because when it is implemented it will be consistent with
GALL-SLR Report AMP XI.M23 recommendations to perform visual inspections of the new fuel
transfer elevator SCs within the scope of license renewal to provide reasonable assurance that
(1) loss of material does not occur due to general corrosion or wear; (2) structural components
do not exhibit deformation or cracking; and (3) bolted connections are monitored for cracking,
loose bolts, missing or loose nuts, and other conditions indicative of loss of preload.

Based on its audit and review of the SLRA, the staff finds that the “scope of program,”
“parameters monitored or inspected,” “detection of aging effects,” “monitoring and trending,”
“acceptance criteria,” and “corrective actions” program elements for which Dominion claimed
consistency with the GALL-SLR Report are consistent with the corresponding program elements
of GALL-SLR Report AMP XI.M23. In addition, the staff reviewed the enhancements associated
with the “scope of program,” “parameters monitored or inspected,” and “acceptance criteria”
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program elements and finds that, when implemented they will make the AMP adequate to
manage the applicable aging effects.

Operating Experience. SLRA Section B2.1.13 summarizes the operating experience related to
the Inspection of Overhead Heavy Load and Light Load (Related to Refueling) Handling
Systems program. The staff evaluated operating experience information by reviewing the SLRA
and conducting an audit (ADAMS Accession No. ML19046A433). During the audit, the staff
independently searched plant-specific operating experience information to determine whether
any previously unknown or recurring aging effects were identified. The staff did not identify any
operating experience indicating that Dominion should modify its proposed program.

Based on its audit and review of the application, the staff finds that the conditions and operating
experience at the plant are bounded by those for which the Inspection of Overhead Heavy Load
and Light Load (Related to Refueling) Handling Systems program was evaluated.

UFSAR Supplement. SLRA Section A1.13 provides the UFSAR supplement for the Inspection
of Overhead Heavy Load and Light Load (Related to Refueling) Handling Systems program.
The staff reviewed this UFSAR supplement description of the program and noted that it is
consistent with the recommended description in GALL-SLR Report Table XI-01. The staff also
noted that Dominion committed to revise plant procedures 6 months prior to the subsequent
period of extended operation specifying visual inspections:

(1) for the effects of general corrosion, deformation, cracking, and wear on the rails

(2) for general corrosion, deformation, cracking, wear and loose or missing fasteners and
other conditions indicative of loss of bolting preload for the new fuel transfer elevator

The staff finds that the information in the UFSAR supplement is an adequate summary
description of the program.

Conclusion. On the basis of its review of Dominion’s Inspection of Overhead Heavy Load and
Light Load (Related to Refueling) Handling Systems program, the staff concludes that those
program elements for which Dominion claimed consistency with the GALL-SLR Report are
consistent. Also, the staff reviewed the enhancements and concluded that their implementation
prior to the subsequent period of extended operation will make the AMP adequate to manage
the applicable aging effects. The staff concludes that Dominion has demonstrated that the
effects of aging will be adequately managed so that the intended function(s) will be maintained
consistent with the CLB for the subsequent period of extended operation, as required by

10 CFR 54.21(a)(3). The staff also reviewed the UFSAR supplement for this AMP and
concludes that it provides an adequate summary description of the program, as required by
10 CFR 54.21(d).

3.0.3.2.10 Compressed Air Monitoring

SLRA Section B2.1.14 states that the Compressed Air Monitoring program is an existing
program with enhancements that will be consistent, with the program elements in the
GALL-SLR Report AMP XI.M24, “Compressed Air Monitoring.”

Staff Evaluation. During its audit (ADAMS Accession No. ML19128A079), the staff reviewed
Dominion’s claim of consistency with the GALL-SLR Report. The staff compared the “scope of
> ” “parameters monitored or inspected,” “detection of aging

program,” “preventive actions,
effects,” “monitoring and trending,” “acceptance criteria,” and “corrective actions” program
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elements of the SLRA to the corresponding program elements of GALL-SLR Report

AMP XI.M24. The staff also reviewed the portions of the “parameters monitored or inspected,”
“detection of aging effects,” “monitoring and trending,” “acceptance criteria,” and “corrective
actions” program elements associated with an enhancement to determine whether the program
will be adequate to manage the aging effects for which it is credited. The staff's evaluation of
this enhancement is as follows.

Enhancement 1. SLRA Section B2.1.14 includes an enhancement to the “parameters
monitored or inspected,” “detection of aging effects,” “monitoring and trending,” “acceptance
criteria,” and “corrective actions” program elements which relates to the revision of procedures
by including opportunistic visual inspections of internal surfaces of compressed air system
components downstream of the dryers to verify the effectiveness of the compressed air system
control of moisture (dewpoint) and particulate. The staff reviewed this enhancement against the
corresponding program elements in GALL-SLR Report AMP XI.M24 and finds it acceptable
because when it is implemented it will be consistent with the GALL-SLR Report
recommendations.

LT LT

Based on its audit and review of the SLRA, the staff finds that the “scope of program,”
“preventive actions,” “parameters monitored or inspected,” “detection of aging effects,”
“monitoring and trending,” “acceptance criteria,” and “corrective actions” program elements for
which Dominion claimed consistency with the GALL-SLR Report are consistent with the
corresponding program elements of GALL-SLR Report AMP XI.M24. In addition, the staff
reviewed the enhancement associated with the “parameters monitored or inspected,” “detection
of aging effects,” “monitoring and trending,” “acceptance criteria,” and “corrective actions”
program elements and finds that when implemented, they will make the AMP adequate to
manage the applicable aging effects.

LT

Operating Experience. SLRA Section B2.1.14 summarizes the operating experience related to
the Compressed Air Monitoring program. The staff evaluated operating experience information
by reviewing the subsequent license renewal application and conducting an audit (ADAMS
Accession No. ML19046A433). During the audit, the staff independently searched plant-specific
operating experience information to determine whether any previously unknown or recurring
aging effects were identified. The staff did not identify any operating experience indicating that
Dominion should modify its proposed program beyond that incorporated. Based on its audit and
review of the application, the staff finds that the conditions and operating experience at the plant
are bounded by those for which the Compressed Air Monitoring program was evaluated.

UFSAR Supplement. SLRA Section A1.14 provides the UFSAR supplement for the
Compressed Air Monitoring program. The staff reviewed this UFSAR supplement description of
the program and noted that it is consistent with the recommended description in GALL-SLR
Report Table XI-01. The staff also noted that Dominion committed to ongoing implementation of
the existing Compressed Air Monitoring program for managing the effects of aging for applicable
components during the subsequent period of extended operation. The staff finds that the
information in the UFSAR supplement is an adequate summary description of the program.

Conclusion. On the basis of its review of Dominion’s Compressed Air Monitoring program, the
staff concludes that those program elements for which Dominion claimed consistency with the
GALL-SLR Report are consistent. Also, the staff reviewed the enhancement and concluded that
its implementation prior to the subsequent period of extended operation will make the AMP
adequate to manage the applicable aging effects. The staff concludes that Dominion has
demonstrated that the effects of aging will be adequately managed so that the intended
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function(s) will be maintained consistent with the CLB for the subsequent period of extended
operation, as required by 10 CFR 54.21(a)(3). The staff also reviewed the UFSAR supplement
for this AMP and concludes that it provides an adequate summary description of the program,
as required by 10 CFR 54.21(d).

3.0.3.2.11  Fire Protection System

As amended by letter dated July 17, 2019, SLRA Section B2.1.15 states that the Fire Protection
program is an existing program with enhancements that will be consistent with the program
elements in the GALL-SLR Report AMP XI.M26, “Fire Protection.”

Staff Evaluation. During its audit (ADAMS Accession No. ML19128A079), the staff reviewed
Dominion’s claim of consistency with the GALL-SLR Report. The staff compared the “scope of
program,” “preventive actions,” “parameters monitored or inspected,” “detection of aging
effects,” “monitoring and trending,” “acceptance criteria,” and “corrective actions” program
elements of the SLRA to the corresponding program elements of GALL-SLR Report

AMP XI.M26.

For the “parameters monitored or inspected,” “detection of aging effects,” “monitoring and
trending,” “acceptance criteria,” and “corrective actions” program elements, the staff needed
additional information and issued RAls. RAls B2.1.15-1 and B2.1.15-2 and Dominion’s
responses are documented in ADAMS Accession Nos. ML19164A333 and ML19204A357.

In its response to RAI B2.1.15-1, Dominion stated that loss of material will be managed for fire
damper assemblies using the Fire Protection program and revised SLRA Table 3.3.2-29 by
including aging management of loss of material for the steel fire damper assemblies.

During its evaluation of Dominion’s response to RAI B2.1.15-1, the staff noted that Dominion did
not cite the remaining aging effects listed in NUREG 2191, item A-789 (cracking or hardening,
loss of strength, and shrinkage due to elastomer degradation) as applicable aging effects;
however, these aging effects are not applicable to steel. The staff also noted that Dominion
amended SLRA Section B2.1.15 by adding an enhancement to address management of aging
effects for fire damper housings. The staff's evaluation of this enhancement is addressed
below. The staff finds Dominion’s response and changes to SLRA Table 3.3.2-29 acceptable
because it requires management of the applicable aging effects for steel fire damper assemblies
(i.e., not just the housing), which is consistent with GALL-SLR Report AMP XI.M26.

In its response to RAI B2.1.15-2, Dominion stated that procedures will be revised to address
gaps in the “monitoring and trending,” “acceptance criteria,” and “corrective actions” program
elements. During its evaluation of Dominion’s response to RAI B2.1.15-2, the staff noted that
Dominion amended Section B2.1.15 by including enhancements to the aforementioned program
elements.

The staff also reviewed the portions of the “parameters monitored or inspected,” “detection of
aging effects,” “monitoring and trending,” “acceptance criteria,” and “corrective actions” program
elements associated with enhancements to determine whether the program will be adequate to
manage the aging effects for which it is credited. The staff's evaluation of these three
enhancements follows.

Enhancement 1. SLRA Section B2.1.15, as amended by letter dated July 17, 2019, in response
to RAI B2.1.15-2, includes an enhancement to the “parameters monitored or inspected,”
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“detection of aging effects,” and “acceptance criteria” program elements that relates to revising
procedures to address managing loss of material for fire damper assemblies. The staff
reviewed this enhancement against the corresponding program elements in GALL-SLR Report
AMP XI.M26 and finds it acceptable because when it is implemented it will include management
of loss of material for portions of the fire damper assemblies other than just the fire damper
housing.

Enhancement 2. SLRA Section B2.1.15, as amended by letter dated July 17, 2019, in response
to RAI B2.1.15-2, includes an enhancement to the “monitoring and trending” and “acceptance
criteria” program elements that relates to revising procedures by including trending of air flow
test data and specifying acceptance criteria for carbon dioxide and halon systems. The staff
reviewed this enhancement against the corresponding program elements in GALL-SLR Report
AMP XI1.M26 and finds it acceptable because when it is implemented it will require trending of
air flow test data and specify acceptance criteria as no indications of excessive loss of material
for halon and carbon dioxide systems, which are consistent with GALL-SLR Report

AMP XI.M26.

Enhancement 3. SLRA Section B2.1.15, as amended by letter dated July 17, 2019, in response
to RAI B2.1.15-2, includes an enhancement to the “monitoring and trending,” “acceptance
criteria,” and “corrective actions” program elements that relates to revising procedures to require
assessments for additional inspections and criteria for scope expansion. The staff reviewed this
enhancement against the corresponding program elements in GALL-SLR Report AMP XI.M26
and finds it acceptable because when it is implemented it will require: (a) additional inspections
to be conducted if one of the inspections does not meet acceptance criteria, (b) evaluation of
the adequacy of the sampling bases, (c) a scope expansion to include additional seals if
degradation is detected within the inspection sample of penetration seals, and (d) inspection
frequencies to be adjusted if any projected inspection results will not meet acceptance criteria,
which is consistent with GALL-SLR Report AMP XI.M26.

The staff conducted an audit (ADAMS Accession No. ML19128A079) to verify Dominion’s claim
of consistency with the GALL-SLR Report. Based on a review of the SLRA, amendments, and
Dominion’s responses to RAls B2.1.15-1 and B2.1.15-2, the staff finds that the “scope of
program,” “preventive actions,” “parameters monitored or inspected,” “detection of aging
effects,” “monitoring and trending,” “acceptance criteria,” and “corrective actions” program
elements for which Dominion claimed consistency with the GALL-SLR Report are consistent
with the corresponding program elements of GALL-SLR Report AMP XI.M26. In addition, the
staff reviewed the enhancements associated with the “parameters monitored or inspected,”
“detection of aging effects,” “monitoring and trending,” “acceptance criteria,” and “corrective
actions” program elements and finds that, when implemented, they will make the AMP adequate
to manage the applicable aging effects.

” ” o«

Operating Experience. SLRA Section B2.1.15 summarizes the operating experience related to
the Fire Protection program. The staff evaluated operating experience information by reviewing
the subsequent license renewal application and conducting an audit (ADAMS Accession

No. ML19046A433). During the audit, the staff independently searched plant-specific operating
experience information to determine whether any previously unknown or recurring aging effects
were identified. The staff did not identify any operating experience indicating that Dominion
should modify its proposed program.
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UFSAR Supplement. SLRA Section A1.15, as amended in letter dated September 3, 2019
(ADAMS Accession No. ML19253B330), provides the UFSAR supplement for the Fire
Protection program.

The staff reviewed this UFSAR supplement description of the program, as amended, and noted
that it is consistent with the recommended description in GALL-SLR Report Table XI-01.The
staff also noted that Dominion committed to implement enhancements related to the Fire
Protection program 6 months prior to the subsequent period of extended operation. The staff
finds that the information in the UFSAR supplement is an adequate summary description of the
program.

Conclusion. On the basis of its review of Dominion’s Fire Protection program, the staff
concludes that those program elements for which Dominion claimed consistency with the
GALL-SLR Report are consistent. Also, the staff reviewed the enhancements and concluded
that their implementation prior to the subsequent period of extended operation will make the
AMP adequate to manage the applicable aging effects. The staff concludes that Dominion has
demonstrated that the effects of aging will be adequately managed so that the intended
function(s) will be maintained consistent with the CLB for the subsequent period of extended
operation, as required by 10 CFR 54.21(a)(3). The staff also reviewed the UFSAR supplement
for this AMP and concludes that it provides an adequate summary description of the program,
as required by 10 CFR 54.21(d).

3.0.3.2.12 Fire Water System

SLRA Section B2.1.16 states that the Fire Water System program is an existing program with
enhancements that will be consistent with the program elements in the GALL-SLR Report
AMP XI.M27, “Fire Water System,” except for the exceptions identified in the SLRA. Dominion
amended this SLRA section by letters dated January 29, 2019 (SLRA Change Notice No. 1;
ADAMS Accession No. ML19042A137); April 2, 2019 (SLRA Change Notice No. 2; ADAMS
Accession No. ML19095A666); June 10, 2019 (SLRA Change Notice No. 3; ADAMS Accession
No. ML19168A028); and September 3, 2019 (ADAMS Package Accession No. ML19253B330),
which was superseded by a letter dated September 19, 2019 (ADAMS Accession

No. ML19269B734), and October 14, 2019 (SLRA Change Notice No. 4; ADAMS Accession
No ML19294A044).

Staff Evaluation. During its audit (ADAMS Accession No. ML19128A079), the staff reviewed
Dominion’s claim of consistency with the GALL-SLR Report. The staff compared the “scope of
program,” “preventive actions,” “parameters monitored or inspected,” “detection of aging
effects,” “monitoring and trending,” “acceptance criteria,” and “corrective actions” program
elements of the SLRA to the corresponding program elements of GALL-SLR Report

AMP XI.M27.

” i

The staff also reviewed the portions of the “parameters monitored or inspected,” “detection of
aging effects,” “monitoring and trending,” “acceptance criteria,” and “corrective actions” program
elements associated with exceptions and enhancements to determine whether the program will
be adequate to manage the aging effects for which it is credited. The staff's evaluation of
these 17 exceptions and enhancements is as follows.

Exception 1. As amended by letter dated June 10, 2019 (ADAMS Accession

No. ML19168A028), this exception was deleted. SLRA Section B2.1.16 included an exception
to the “detection of aging effects” program element related to inspection of the insulated carbon
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steel fire water storage external surfaces. However, as stated in Enhancement 7, the tank
insulation will be removed prior to entry into the subsequent period of extended operation. See
the staff's evaluation of examinations of the external surfaces of the tanks in Enhancement 7.

Exception 2. SLRA Section B2.1.16 includes an exception to the “detection of aging effects”
program element related to the extent of periodic main drain tests (i.e., 20 percent of the
standpipes and risers every refueling outage).

During its review of plant-specific operating experience, the staff noted six instances of flow
blockage in the fire water system piping. Based on further reviews during the onsite audit and
as confirmed by the applicant (ADAMS Accession No. ML19169A329), in all but two of the
examples, the debris accumulated in low point or end of header locations and were associated
with small diameter piping. The other two examples were associated with: (a) strainers in a test
line with a finer mesh than that recommended for fire water systems with makeup from well
water; and (b) a vent location where the weldolet was not properly installed and the connection
to the piping had to be drilled out. In all six examples, the function of downstream sprinklers
was not impacted.

The staff reviewed this exception against the corresponding program element in GALL-SLR
Report AMP XI.M27 and finds it acceptable because: (a) the quantity of tests is consistent with
the number of recommended tests or inspections (i.e., 20 percent) in several sampling-based
AMPs (e.g., X1.M38); (b) the periodicity is consistent with GALL-SLR Report AMP XI.M27
footnote 10; and (c) the number of main drain tests being conducted on a refueling outage
interval in lieu of 12 months is sufficient to establish a trend if potential flow blockage is
occurring.

Enhancement 1. SLRA Section B2.1.16 includes an enhancement to the “parameters
monitored or inspected,” “detection of aging effects,” “acceptance criteria,” and “corrective
actions” program elements related to the criteria for replacement of sprinklers when adverse
inspection results are detected. As amended by SLRA Change Notice No. 1, Dominion deleted
this enhancement because the procedures have been revised to be consistent with NFPA 25,
Section 5.2.1.1. During the audit (ADAMS Accession No. ML19128A079), the staff confirmed
Dominion’s claim based upon its review of the plant-specific procedure for visual inspections of

fire protection sprinklers.

Enhancement 2. SLRA Section B2.1.16 includes an enhancement to the “parameters
monitored or inspected,” “detection of aging effects,” “acceptance criteria,” and “corrective
actions” program elements related to testing of sprinkler heads. As amended by SLRA Change
Notice No. 2, the enhancement states that a one-time inspection will be conducted with either a
sample size of 3 percent or a maximum of 10 sprinklers at each unit, with no more than

4 sprinklers per structure being tested. Testing will be based on a minimum time in service of
50 years and severity of operating conditions for each population. The staff noted that the
enhancement provides necessary information to AMP XI.M27, Table XI.M27-1, for a one-time
inspection of sprinklers exposed to potentially corrosive water (reference NFPA 25

Section 5.3.1.1.2). The staff also noted that NFPA 25 Section 5.3.1.2., states that a
representative sample for testing consists of a minimum of not less than four sprinklers or

1 percent of the number of sprinklers per individual sprinkler sample, whichever is greater. The
staff further noted testing or inspecting components at 50 years of service is consistent with the
recommendations in GALL-SLR Report AMP X1.M32, “One-Time Inspection.”

LT
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The staff reviewed this enhancement against the corresponding program elements in
GALL-SLR Report AMP XI.M27 and finds it acceptable because when it is implemented,
coupled with the sprinklers being tested prior to 50 years in service (with additional
representative samples tested at 10-year intervals), it will provide a sufficient sample size

(3 percent up to maximum of 20 sprinklers between the units) with sufficient inservice time to
determine if the fire water system water is corrosive enough to impact the intended function of
the sprinklers.

Enhancement 3. SLRA Section B2.1.16 includes an enhancement to the “parameters
monitored or inspected,” “detection of aging effects,” “acceptance criteria,” and “corrective
actions” program elements related to: (a) standpipe and hose station flow tests; (b) acceptance
criteria for main drain tests; (c) criteria for the extent of condition testing when acceptance
criteria are not met; and (d) the scope of main drain testing. The staff reviewed this
enhancement against the corresponding program elements in GALL-SLR Report AMP XI.M27
and finds it acceptable because when it is implemented the procedure changes will be
consistent with the recommendations in GALL-SLR Report AMP XI.M27 and, as a result, the
tests cited in the enhancement can be capable of detecting and, as necessary, determining the
extent of degraded conditions.

Enhancement 4. As amended by SLRA Change Notice No. 2; SLRA Section B2.1.16 includes
an enhancement to the “parameters monitored or inspected,” “detection of aging effects,”
“acceptance criteria,” and “corrective actions” program elements related to: (a) internal visual
inspections of sprinkler and deluge system piping; (b) followup actions related to internal visual
inspections; (c) criteria for conducting an obstruction investigation; (d) criteria for conducting
followup flushes; and (e) specifying that the scope of internal visual inspections includes
portions of the wet pipe sprinkler systems, pre-action sprinkler systems, and deluge systems.
The staff reviewed this enhancement against the corresponding program elements in
GALL-SLR Report AMP XI.M27 and finds it acceptable because when it is implemented internal
visual inspections will be consistent with the recommendations in GALL-SLR Report

AMP XI.M27 and, as a result, these inspections can be capable of detecting internal corrosion,
foreign material, and obstructions to flow. The originally numbered Enhancement 9 was
renumbered as Enhancement 10 and was incorporated into this enhancement by SLRA Change
Notice No. 2.

Enhancement 5. (renumbered from Enhancement 4 by SLRA Change Notice No. 2). SLRA
Section B2.1.16 includes an enhancement to the “parameters monitored or inspected,”
“detection of aging effects,” and “monitoring and trending” program elements related to flow
rates and monitoring a flow resistance factor during system flow testing. The staff reviewed this
enhancement against the corresponding program elements in GALL-SLR Report AMP XI.M27
and finds it acceptable because when it is implemented it will be consistent with the
recommended test procedures for underground and exposed flow tests cited in GALL-SLR
Report AMP X1.M27 Table XI.M27-1 and, as a result, the test results will provide consistent
trend data.

Enhancement 6. (renumbered from Enhancement 5 by SLRA Change Notice No. 2). SLRA
Section B2.1.16 includes an enhancement to the “parameters monitored or inspected,”
“detection of aging effects,” and “monitoring and trending” program elements related to fire
hydrant flushing. The staff reviewed this enhancement against the corresponding program
elements in GALL-SLR Report AMP XI.M27 and finds it acceptable because when it is
implemented the flushing procedures will be consistent with GALL-SLR Report AMP XI.M27,
Table XI.M27-1 and, as a result, the flushes can be capable of clearing potential foreign
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material. During the audit (ADAMS Accession No. ML19128A079), the staff reviewed the
plant-specific procedures for hydrant flushing to confirm Dominion’s claim. The staff noted that
the plant-specific procedures had been revised to address hydrant flushing, consistent with
AMP XI1.M27, except for a requirement to pump down a hydrant if the barrel had not drained in
60 minutes. By letter dated June 10, 2019, Dominion stated:

Where soil conditions or other factors are such that a hydrant barrel does not drain
within 60 minutes, or where groundwater level is above that of the hydrant drain,
the hydrant drain shall be plugged and the water in the barrel shall be pumped out.
Dry barrel hydrants that will be subject to freezing weather and have plugged
drains shall be identified clearly as needing pumping after operation.

The staff finds this change acceptable because it is consistent with GALL-SLR Report

AMP XI.M27 and, as a result, it provides adequate freeze protection after hydrant flushes.

As amended by SLRA Change Notice No. 1, Dominion deleted this enhancement because the
procedures have been revised to be consistent with NFPA 25, Section 7.3.2.

Enhancement 7. (renumbered from Enhancement 6 by SLRA Change Notice No. 2). As
amended by letter dated June 10, 2019, SLRA Section B2.1.16 includes an enhancement to the
“parameters monitored or inspected,” and “detection of aging effects” program elements related
to: (a) removing the insulation on the exterior surfaces of the fire water storage tanks prior to
the subsequent period of extended operation; (b) conducting external visual inspections of the
tank external surfaces on a refueling outage interval; (c) conducting wall thickness
measurements on external surfaces exhibiting unexpected degradation; and (d) refurbishing or
recoating the external surface of the tanks consistent with the severity of the degradation
identified and commensurate with the potential for loss of intended function. The staff reviewed
this enhancement against the corresponding program elements in GALL-SLR Report

AMP XI.M27 and finds it acceptable as follows. Removing the insulation will provide access for
visual inspections to be conducted on the external surfaces of the tanks exposed to outdoor air.
Although NFPA 25 states that exterior surface examinations should be conducted on an annual
basis, conducting inspections on a refueling outage basis is consistent with GALL-SLR Report
AMP X1.M29, “Outdoor and Large Atmospheric Metallic Storage Tanks.” The acceptance
criterion for conducting wall thickness measurements and followup repairs are consistent with
GALL-SLR Report AMPs XI.M27 and XI.M29. As a result, there is reasonable assurance that
loss of material will be adequately managed for these tanks.

Enhancement 8. (renumbered from Enhancement 7 by SLRA Change Notice No. 2). SLRA
Section B2.1.16 includes an enhancement to the “parameters monitored or inspected” and
“detection of aging effects” program elements related to flushing of mainline strainers. The staff
reviewed this enhancement against the corresponding program elements in GALL-SLR Report
AMP XI1.M27 and finds it acceptable because when it is implemented it 