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ABSTRACT

This safety evaluation report (SER) documents the technical review of the Salem Nuclear
Generating Station, Units 1 and 2, (Salem) license renewal application (LRA) by the U.S.
Nuclear Regulatory Commission (NRC) staff (the staff). By letter dated August 18, 2009,

PSEG Nuclear, LLC (PSEG or the applicant) submitted the LRA in accordance with Title 10,
Part 54, of the Code of Federal Regulations, “Requirements for Renewal of Operating Licenses
for Nuclear Power Plants.” PSEG requests renewal of the operating licenses (Facility Operating
License Numbers DPR-70 and DPR-75) for a period of 20 years beyond the current expiration
at midnight August 13, 2016, for Unit 1, and at midnight on April 18, 2020, for Unit 2.

Salem is located approximately 40 miles from Philadelphia, PA, and 8 miles from Salem, NJ.
The NRC issued the construction permits for Unit 1 and Unit 2 on August 25, 1968. The NRC
issued the operating license for Unit 1 on December 1, 1976, and for Unit 2 on May 20, 1981.
Both units are pressurized water reactors that were designed and supplied by Westinghouse.
License Amendment Nos. 243 (Salem Unit 1) and 224 (Salem Unit 2), dated May 25, 2001,
authorized a 1.4 percent increase in the licensed rated power level of each unit to

3,459 megawatt thermal (MWH1).

This SER presents the status of the staff’s review of information submitted through

May 18, 2011, the cutoff date for consideration in this SER. The staff has resolved all issues
associated with requests for additional information and closed all open items since publishing
the SER with Open Items. The staff did not identify any new open items that must be resolved
before any final determination can be made on the LRA.
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SECTION 1

INTRODUCTION AND GENERAL DISCUSSION

1.1 Introduction

This document is a safety evaluation report (SER) on the license renewal application (LRA) for
Salem Nuclear Generating Station, Units 1 and 2, (Salem) as filed by PSEG Nuclear, LLC
(PSEG or the applicant). By letter dated August 18, 2009, PSEG submitted its application to the
U.S. Nuclear Regulatory Commission (NRC) for renewal of the Salem operating licenses for an
additional 20 years. The NRC staff (the staff) prepared this report to summarize the results of its
safety review of the LRA for compliance with Title 10, Part 54, “Requirements for Renewal of
Operating Licenses for Nuclear Power Plants,” of the Code of Federal Regulations

(10 CFR Part 54). The NRC project manager for the license renewal review is

Samuel Cuadrado de Jesus. Mr. Cuadrado de Jesus may be contacted by telephone

at 301-415-2946 or by electronic mail at Samuel.CuadradoDeJesus@nrc.gov. Alternatively,
written correspondence may be sent to the following address:

Division of License Renewal

U.S. Nuclear Regulatory Commission

Washington, DC 20555-0001

Attention: Samuel Cuadrado de Jesus, Mail Stop O11-F1

In its August 18, 2009, submission letter, the applicant requested renewal of the operating
licenses issued under Section 103 (Operating License Nos. DPR-70 and DPR-75) of the Atomic
Energy Act of 1954, as amended, for a period of 20 years beyond the current expiration at
midnight August 13, 2016, for Unit 1, and at midnight April 18, 2020, for Unit 2. Salem is located
approximately 40 miles from Philadelphia, PA, and 8 miles from Salem, NJ. The NRC issued the
construction permits for Unit 1 and Unit 2 on September 25, 1968. The NRC issued the
operating license for Unit 1 on December 1, 1976, and for Unit 2 on May 20, 1981. Both units
are pressurized water reactors (PWRs) that were designed and supplied by Westinghouse. The
licensed power output of both units is 3,459 megawatt thermal. The updated final safety analysis
report (UFSAR) shows details of the plants and the site.

The license renewal process consists of two concurrent reviews, a technical review of safety
issues and an environmental review. The NRC regulations in 10 CFR Part 54 and

10 CFR Part 51, “Environmental Protection Regulations for Domestic Licensing and Related
Regulatory Functions,” respectively, set forth requirements for these reviews. The safety review
for the Salem license renewal is based on the applicant’s LRA and on its responses to the staff’s
requests for additional information (RAIls). The applicant supplemented the LRA and provided
clarifications through its responses to the staff’'s RAls in audits, meetings, and docketed
correspondence. Unless otherwise noted, the staff reviewed and considered information
submitted through May 18, 2011. The public may view the LRA 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, 11555 Rockville Pike, Rockville, MD 20852-2738

(301-415-4737 / 800-397-4209), and at the Salem Free Library, 112 West Broadway, Salem,

NJ 08079. In addition, the public may find the LRA, as well as materials related to the license
renewal review, on the NRC Web site at http://www.nrc.gov.
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Introduction and General Discussion

This SER summarizes the results of the staff's safety review of the LRA and describes the
technical details that were considered in evaluating the safety aspects of the units’ proposed
operation for an additional 20 years beyond the term of the current operating license. The staff
reviewed the LRA in accordance with NRC regulations and the guidance in NUREG-1800,
Revision 1, “Standard Review Plan for Review of License Renewal Applications for Nuclear
Power Plants” (SRP-LR), dated September 2005.

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

SER Appendix A is a table showing the applicant’s commitments for renewal of the operating
license. SER Appendix B is a chronology of the principal correspondence between the staff and
the applicant regarding the LRA review. SER Appendix C is a list of principal contributors to the
SER, and Appendix D is a bibliography of the references in support of the staff’s review.

In accordance with 10 CFR Part 51, the staff also prepared a draft plant-specific supplement to
NUREG-1437, “Generic Environmental Impact Statement for License Renewal of Nuclear Plants
(GEIS).” Issued separately from this SER, this supplement discusses the environmental
considerations for the license renewal of Salem along with those of Hope Creek Generating
Station. The staff issued the draft Supplement 45 to NUREG-1437 in October 2010. After
considering comments on this draft, the staff will publish the final, plant-specific GEIS
Supplement 45 in March 30, 2011.

1.2 License Renewal Backgqround

Pursuant to the Atomic Energy Act of 1954, as amended, and NRC regulations, operating
licenses for commercial power reactors are issued for 40 years and can be renewed for up to
20 additional years. The original 40-year license term was selected on the basis of economic
and antitrust considerations, rather than on technical limitations; however, some individual plant
and equipment designs may have been engineered based on an expected 40-year service life.

In 1982, the staff anticipated interest in license renewal and held a workshop on nuclear power
plant aging. This workshop led the NRC to establish a comprehensive program plan for nuclear
plant aging research. From the results of that research, a technical review group concluded that
many aging phenomena are readily manageable and pose no technical issues precluding life
extension for nuclear power plants. In 1986, the staff published a request for comment on a
policy statement that would address major policy, technical, and procedural issues related to
license renewal for nuclear power plants.

In 1991, the staff published 10 CFR Part 54, the License Renewal Rule (Volume 56, page 64943,
of the Federal Register (56 FR 64943), dated December 13, 1991). The staff participated in an
industry-sponsored demonstration program to apply 10 CFR Part 54 to a pilot plant and to gain
the experience necessary to develop implementation guidance. To establish a scope of review
for license renewal, 10 CFR Part 54 defined age-related degradation unique to license renewal;
however, during the demonstration program, the staff found that adverse aging effects on plant
systems and components are managed during the period of initial license and that the scope of
the review did not allow sufficient credit for management programs, particularly the
implementation of 10 CFR 50.65, “Requirements for Monitoring the Effectiveness of Maintenance
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at Nuclear Power Plants,” which regulates management of plant-aging phenomena. As a result
of this finding, the staff amended 10 CFR Part 54 in 1995. Published on May 8, 1995, in
Volume 60, page 22461, of the Federal Register (60 FR 22461), the amended 10 CFR Part 54
establishes a regulatory process that is simpler, more stable, and more predictable than the
previous 10 CFR Part 54. In particular, as amended, 10 CFR Part 54 focuses on the
management of adverse aging effects rather than on the identification of age-related degradation
unique to license renewal. The staff made these rule changes to ensure that important systems,
structures, and components (SSCs) will continue to perform their intended functions during the
period of extended operation. In addition, the amended 10 CFR Part 54 clarifies and simplifies
the integrated plant assessment (IPA) process to be consistent with the revised focus on
passive, long-lived structures and components (SCs).

Concurrent with these initiatives, the staff pursued a separate rulemaking effort (Volume 61,
page 28467, of the Federal Register (61 FR 28467), dated June 5, 1996) and amended

10 CFR Part 51 to focus the scope of the review of environmental impacts of license renewal in
order to fulfill NRC responsibilities under the National Environmental Policy Act of 1969 (NEPA).

1.2.1 Safety Review

License renewal requirements for power reactors 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 function of certain 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 defines the scope of license renewal as
including SSCs: (1) that are safety-related, (2) whose failure could affect safety-related
functions, or (3) that are relied on to demonstrate compliance with NRC regulations for fire
protection, environmental qualification (EQ), pressurized thermal shock (PTS), anticipated
transient without scram (ATWS), and station blackout (SBO).

Pursuant to 10 CFR 54.21(a), a license renewal applicant must review all SSCs within the scope
of 10 CFR Part 54 to identify SCs subject to an aging management review (AMR). Those SCs
subject to an AMR are those which perform an intended function without moving parts or without
a change in configuration or properties (i.e., are “passive”), and are not subject to replacement
based on a qualified life or specified time period (i.e., are “long-lived”). As required by

10 CFR 54.21(a), an applicant for a renewed license must demonstrate that aging effects will be
managed in such a way that the intended function(s) of those SSCs will be maintained,
consistent with the current licensing basis (CLB), for the period of extended operation; however,
active equipment is considered adequately monitored and maintained by existing programs. In
other words, detrimental aging effects that may affect active equipment are readily detectable
and can be identified and corrected through routine surveillance, performance monitoring, and
maintenance. Surveillance and maintenance programs for active equipment, as well as other
maintenance aspects of plant design and licensing basis, are required throughout the period of
extended operation.
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Pursuant to 10 CFR 54.21(d), each LRA is required to include a UFSAR supplement that must
have a summary description of the applicant’s programs and activities for managing aging effects
and the evaluation of time-limited aging analyses (TLAASs) for the period of extended operation.

License renewal also requires TLAA identification and updating. During the plant design phase,
certain assumptions are made about the length of time the plant can operate. These
assumptions are incorporated into design calculations for several plant SSCs. In accordance
with 10 CFR 54.21(c)(1), the applicant must show that these calculations will remain valid for the
period of extended operation, project the analyses to the end of the period of extended
operation, or demonstrate that effects of aging on these SSCs can be adequately managed for
the period of extended operation.

In 2005, the staff revised Regulatory Guide (RG) 1.188, “Standard Format and Content for
Applications to Renew Nuclear Power Plant Operating Licenses.” This RG endorses Nuclear
Energy Institute (NEI) 95-10, Revision 6, “Industry Guideline for Implementing the Requirements
of 10 CFR Part 54 — The License Renewal Rule” (NEI 95-10), issued in June 2005 by the NEI.
NEI 95-10 details an acceptable method of implementing the Rule. The staff also used the
SRP-LR to review this application.

In its LRA, the applicant stated that it used the process defined in NUREG-1801, “Generic Aging
Lessons Learned (GALL) Report,” issued in July 2001 and subsequently revised in

September 2005. The GALL Report provides a summary of staff-approved aging management
programs (AMPs) for the aging of many SCs subject to an AMR. An applicant’s willingness to
commit to implementing these staff-approved AMPs could potentially reduce the time, effort, and
resources in reviewing an applicant’s LRA, and thereby, improve the efficiency and effectiveness
of the license renewal review process. The GALL Report summarizes the aging management
evaluations, programs, and activities credited for managing aging for most SCs used throughout
the industry. The report is also a reference for both applicants and staff reviewers to quickly
identify AMPs and activities that can provide adequate aging management during the period of
extended operation.

1.2.2 Environmental Review

Part 51 of 10 CFR contains the environmental protection regulations. In December 1996, the
staff revised the environmental protection regulations to facilitate the environmental review for
license renewal. The staff prepared the GEIS to document its evaluation of the possible
environmental impacts associated with renewing licenses of nuclear power plants. For certain
types of environmental impacts, the GEIS establishes generic findings applicable to all nuclear
power plants. These generic findings are codified in Appendix B to Subpart A of 10 CFR Part 51.
Pursuant to 10 CFR 51.53(c)(3)(i), an applicant for license renewal may incorporate these
generic findings in its environmental report. In accordance with 10 CFR 51.53(c)(3)(ii), an
environmental report must also include analyses of environmental impacts that must be
evaluated on a plant-specific basis (i.e., Category 2 issues).

In accordance with NEPA and the requirements of 10 CFR Part 51, the staff performed a
plant-specific review of the environmental impacts of license renewal, which included any new
and significant information that the GEIS might not have considered. As part of its scoping
process, the staff held two public meetings on November 5, 2009, at the Salem County
Emergency Services Building in Woodstown, NJ, to identify plant-specific environmental issues
that might impact Hope Creek Generating Station (HCGS) or Salem Nuclear Generating Station,
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Units 1 and 2. The draft plant-specific GEIS Supplement 45, issued in October 2010, documents
the results of the environmental review and includes a preliminary recommendation that the
Commission determine that the adverse environmental impacts of license renewal for Salem and
HCGS are not so great that preserving the option of license renewal for energy-planning decision
makers would be unreasonable. Two public meetings were held on November 17, 2010, in
Woodstown, NJ, to discuss the draft plant-specific GEIS Supplement 45. After considering
comments on the draft, the staff prepared and published on March 30, 2011 a final plant-specific
GEIS supplement separately from this report.

1.3 Principal Review Matters

Part 54 of 10 CFR describes the requirements for renewing operating licenses for nuclear power
plants. The staff performed its technical review of the LRA in accordance with NRC guidance
and 10 CFR Part 54 requirements. Section 54.29 of 10 CFR sets forth the standards for
renewing a license. This SER describes the results of the staff’'s safety review.

In accordance with 10 CFR 54.19(a), the NRC requires a license renewal applicant to submit
general information. The applicant provided this general information in LRA Section 1, which it
submitted by letter dated August 18, 2009. The staff reviewed LRA Section 1 and found that the
applicant had submitted the information required by 10 CFR 54.19(a).

In accordance with 10 CFR 54.19(b), the staff requires that each LRA 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 applicant stated the following in LRA
Section 1.1.10 on this issue:

10 CFR 54.19(b) requires that “each application must 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
agreements (No.P08-046 for Salem Unit 1 and No.X08-084 for Salem Unit 2)
state in Article VII that the agreement shall terminate at the time of expiration of
that license specified in Item 3 of the Attachment to the agreement, which is the
last to expire; provided that, except as may otherwise be provided in applicable
regulations or orders of the Commission, the term of this agreement shall not
terminate until all the radioactive material has been removed from the location and
transportation of the radioactive material from the location has ended as defined
in subparagraph 5(b), Article I. Item 3 of the Attachment to the indemnity
agreement includes license numbers, DPR-70 and DPR-75. Applicant requests
that any necessary conforming changes be made to Article VIl and ltem 3 of the
Attachment, and any other sections of the indemnity agreement as appropriate to
ensure that the indemnity agreement continues to apply during both the terms of
the current licenses and the terms of the renewed licenses. Applicant
understands that no changes may be necessary for this purpose if the current
license numbers are retained.
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The staff intends to maintain the original license number 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. In accordance with 10 CFR 54.21, the staff
requires that each LRA contain:

(@) anlIPA

(b)  a description of any CLB changes during the staff’s review of the LRA
(c) anevaluation of TLAAs

(d) a UFSAR supplement

LRA Sections 3 and 4 and Appendix B address the license renewal requirements of
10 CFR 54.21(a), (b), and (c). LRA Appendix A satisfies the license renewal requirements of
10 CFR 54.21(d).

In accordance with 10 CFR 54.21(b), the staff requires that each year following submission of the
LRA, and at least 3 months before the scheduled completion of the staff’s review, the applicant
submit an LRA amendment identifying any CLB changes of the facility that materially affect the
contents of the LRA, including the UFSAR supplement. The applicant fulfilled this requirement
by a letter dated August 3, 2010 (Agencywide Document Access and Management System
(ADAMS) Accession No. ML102180171).

In accordance with 10 CFR 54.22, the staff requires that an applicant’s LRA include changes or
additions to the technical specifications necessary to manage aging effects during the period of
extended operation. In LRA Section 1, the applicant stated the following:

There were no Technical Specification Changes identified necessary to manage
the effects of aging during the period of extended operation.

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

As required by 10 CFR 54.25, the ACRS will issue a report to document its evaluation of the

staff's LRA review and associated SER. SER Section 5 will incorporate the ACRS report once it
is issued. SER Section 6 will document the findings required by 10 CFR 54.29.

1.4 Interim Staff Guidance

License renewal is a living program. The staff, industry, and other interested stakeholders gain
experience and develop lessons learned with each renewed license. The lessons learned
address the NRC'’s safety goal of ensuring adequate protection of public health and safety and
the environment. Interim staff guidance (ISG) is documented for use by the staff, industry, and
other interested stakeholders until incorporated into such license renewal guidance documents
as the SRP-LR and the GALL Report.
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Table 1.4-1 shows the ISG, as well as the SER section in which it is addressed.

Table 1.4-1 Current Interim Staff Guidance

ISG Issue Purpose SER Section
(Approved ISG No.)

LR-1ISG-2007-02 Changes to Generic Aging Lessons Learned 3.0.3.2.17
(GALL) Report Aging Management Program
(AMP) XI.EB, “Electrical Cable Connections Not
Subject to 10 CFR 50.49 Environmental
Qualification Requirements”

1.5 Summary of the Open Items

As a result of its review of the LRA, including additional information submitted through

February 25, 2011, the staff closed the four open items (Ols) previously identified in the “Safety
Evaluation Report with Open Items Related to the License Renewal of Salem Nuclear
Generating Station” (ADAMS Accession No. ML103120172). Since the issuance of the SER with
Open ltems, the staff identified new issues based on industry-wide operating experience and
issued new RAIs to all current applicants that had not previously addressed these issues. In
response to these RAIs, the applicant has provided additional clarification on its sampling plans
for the One-Time Inspection (SER Section 3.0.3.1.11) and Selective Leaching of Materials (SER
Section 3.0.3.1.12) programs. As a result of the applicant’s responses, the staff was able to
close all of the open items as well as resolve the new RAls.

013.0.3.2.15-1. (SER Section 3.0.3.2.15 — Structures Monitoring Program)

The LRA states that the spent fuel pools (SFPs) have experienced leakage of borated water
during refueling outages, and in-leakage of contaminated water was noted during the field
walkdown. The applicant reported that leakage into the telltale drains on the west side of

the SFP is occurring at a rate of about 100 gallons per day (gpd), and a small amount of leakage,
approximately one-eighth of a gallon per day, is migrating through the inaccessible east wall of
the pool. The applicant further stated that no evidence of through-wall leakage has been
observed on the accessible west wall since the telltale drains were cleared in 2003. The staff is
concerned that this leakage of borated water may result in degradation of either the concrete or
embedded steel reinforcement of the SFP.

In response to the staff's requests, the applicant committed to: (1) take concrete core samples
from both the east and west walls, which will expose the rebar for investigation; (2) visually
inspect the accessible west wall every 18 months; and (3) monitor the leakage to confirm that the
leakage amount and chemistry is not changing during the period of extended operation. The
staff has made the concrete core samples a license condition for the renewed license. The
results of the samples must be reported to the NRC. If degradation is detected, the condition will
be entered into the corrective action program and addressed. No leakage from the west wall has
been observed since 2003; the staff believes evidence of no degradation from a core sample in
2015 would provide reasonable assurance that degradation will not occur during the period of
extended operation. Open Item Ol 3.0.3.2.15-1 is closed.



Introduction and General Discussion

013.0.3.2.10-1. (SER Sections 3.0.3.2.10 and 3.0.3.3.4 — Buried Piping Inspection and Buried
Non-Steel Piping Inspection Programs)

Because of recent events involving leakage from buried or underground piping, the staff
requested additional information to evaluate how the applicant considered industry and
plant-specific operating experience in its buried piping programs. In response to these concerns,
the applicant has completed or committed to complete an extensive number of inspections in the
10-year period prior to the period of extended operation, including an inspection of 225 feet of
the auxiliary feedwater system piping and 235 feet of the safety related portions of the
compressed air system piping. The applicant will conduct six inspections of the piping in the fire
protection, service water, auxiliary feedwater, and compressed air systems during each of the
10-year periods of extended operation. The applicant also committed to perform a soil
characterization study and will double the number of inspections if the soil is determined to be
corrosive. The staff finds that the applicant’s coatings of piping and backfill requirements are
acceptable. Salem’s buried piping does not contain hazardous materials (as defined in the GALL
Report, NUREG-1801, Revision 2). The staff finds Salem’s buried piping programs acceptable
to manage the aging of its buried piping. Open Item Ol 3.0.3.2.10-1 is closed. See SER
Sections 3.0.3.2.10 and 3.0.3.3.4 for additional details.

0I13.1.2.2.16-1. (SER Section 3.1.2.2.16-1 — Cracking Due to Stress-Corrosion Cracking and
Primary Water Stress-Corrosion Cracking (Tube-To-Tubesheet Welds))

The SRP-LR and GALL Report state that primary water stress-corrosion cracking (PWSCC)
could occur on the primary coolant side of the PWR steel steam generator (SG)
tube-to-tubesheet welds made or clad with nickel alloy; this aging effect is only addressed for
once-through SGs (OTSGs)—not for recirculating SGs. Given that American Society of
Mechanical Engineers (ASME) Code Section XI does not require any inspection of the
tube-to-tubesheet welds, nor does any specific NRC order or bulletin, the staff's concern is that,
for Alloy 600 tubesheet cladding, the autogenous tube-to-tubesheet weld may not have sufficient
chromium content to prevent the initiation of PWSCC that could propagate into/through the weld,
causing a failure of the weld and reactor coolant pressure boundary for both recirculating and
OTSGs. Therefore, unless the NRC has approved a redefinition of the pressure boundary in
which the autogenous tube-to-tubesheet weld is no longer included, or the tubesheet cladding
and welds are not susceptible to PWSCC, the staff considers that the effectiveness of the
primary water chemistry program should be verified to ensure that PWSCC cracking does not
occur.

By letter dated November 4, 2010, the staff issued RAI 3.1.1-03 requesting that the applicant
provide a plant-specific AMP that will complement the primary water chemistry program in order
to verify the effectiveness of the primary water chemistry program and ensure that cracking due
to PWSCC is not occurring in tube-to-tubesheet welds, or provide a rationale for why such a
program is not needed. In response to the staff's RAI, the applicant committed in Commitment
No. 51 to develop a plan for each unit to address the potential for cracking of the primary to
secondary pressure boundary due to PWSCC of tube-to-tubesheet welds. Each plan will consist
of two options that are discussed and documented in SER Section 3.1.2.2.16-1. The staff finds
the plans for Units 1 and 2 acceptable because the applicant will manage the aging effect of
cracking due to PWSCC in the SG tube-to-tubesheet welds either by demonstrating that those
welds are no longer required or by implementing a one-time inspection to determine if PWSCC is
present. Open item Ol 3.1.2.2.16-1 is closed.
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014.3.4.2-1. (SER Sections 3.0.3.2.18, 4.3.4.2, and 4.3.7.2 — Metal Fatigue of Components and
Piping)

During its review of the AP1000 design certification, the staff identified concerns regarding
results of the WESTEMS™ program used by the applicant for ASME Code fatigue analyses.
The AP1000 Westinghouse’s responses to NRC questions regarding the AP1000 Technical
Report describe the ability of users to modify intermediate data used in the analyses and
different approaches for summation of moment stress terms. These items may impact the
calculated fatigue cumulative usage factor (CUF). As a result of these concerns, the staff issued
an RAI to the applicant asking whether the issues identified in the AP1000 review were
applicable to the use of WESTEMS™ at Salem and to describe how the applicant uses
WESTEMS™., In addition, the staff requested a benchmarking evaluation for two of the
locations, monitored by WESTEMS™, and a comparison to the traditional ASME Code

Section Il CUF calculations. The staff reviewed the applicant’s response and conducted an
audit on January 18 and 19, and February 8, 2011, to review the applicant’s benchmarking
calculations. The audit confirmed that for the two monitored locations, Salem’s use of
WESTEMS™ NB-3200 module produced results that were consistent with those using the
methodology in ASME Code Section Ill, NB-3200. By letter dated February 24, 2011, the
applicant also provided Commitment Nos. 53 and 54 that address the issues that were identified
in the AP1000 review. The staff’'s concern with Salem’s use of the WESTEMS™ NB-3200
module is resolved.

In addition, the staff also noted that, while the applicant selected locations per NUREG/CR-6260
to evaluate the impact of the reactor coolant environment, it is not clear whether there were more
limiting plant-specific locations that should be considered. Specifically, the staff was concerned
whether the applicant has verified that the locations listed in NUREG/CR-6260 are bounding for
Salem as compared to other plant-specific locations that are also subject to the effects of the
reactor coolant environment on fatigue usage. In its letter dated December 21, 2010, the
applicant committed in Commitment No. 52 to perform a review of design basis ASME Code
Class 1 fatigue evaluations to determine whether the NUREG/CR-6260-based locations that
have been evaluated for the effects of the reactor coolant environment on fatigue usage are the
limiting locations for Salem. If more limiting locations are identified, the most limiting location will
be evaluated for the effects of the reactor coolant environment on fatigue usage. The staff
reviewed and accepted Commitment No. 52 as it is consistent with the recommendations in
SRP-LR Sections 4.3.4.2 and 4.3.2.2, and GALL AMP X.M1. Additional information is
documented in SER Sections 3.0.3.2.18, 4.3.4.2, and 4.3.7. Open Item Ol 4.3.4.2-1 is closed.

1.6 Summary of Confirmatory ltems

There are no confirmatory items associated with this SER.
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1.7 Summary of Proposed License Conditions

Following the staff’s review of the LRA, including subsequent information and clarifications
provided by the applicant, the staff identified four proposed license conditions.

The first license condition requires the applicant to update the UFSAR supplement required by
10 CFR 54.21(d) in the UFSAR following the issuance of the renewed license.

The second license condition requires the applicant to complete the commitments in the UFSAR
supplement and notify the NRC in writing when implementation of those activities required prior
to the period of extended operation are complete and can be verified by NRC inspection.

The third license condition requires that all capsules in the reactor vessel that are removed and
tested must meet the test procedures and reporting requirements of ASTM E 185-82 to the
extent practicable for the configuration of the specimens in the capsule. Any changes to the
capsule withdrawal schedule, including spare capsules, must be approved by the NRC prior to
implementation. All capsules placed in storage must be maintained for future insertion. Any
changes to storage requirements must be approved by the NRC.

The fourth license condition requires the applicant to take one core sample in the Unit 1 SFP
west wall, by the end of 2013, and one core sample in the east wall where there have been
indications of borated water ingress through the concrete, by the end of 2015. The core samples
(east and west walls) will expose the rebar, which will be examined for signs of corrosion. Any
sample showing signs of concrete degradation and/or rebar corrosion will be entered into the
licensee’s corrective action program for further evaluation. The licensee shall submit a report in
accordance with 10 CFR 50.4 no later than three months after each sample is taken on the
results, recommendations, and any additional planned actions.



SECTION 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, Section 54.21 (10 CFR 54.21), “Contents of
Application—Technical Information,” requires for each license renewal application (LRA) an
integrated plant assessment (IPA). The IPA must list and identify all of the systems, structures,
and components (SSCs) within the scope of license renewal and all structures and components
(SCs) subject to an aging management review (AMR), in accordance with 10 CFR 54.4.

LRA Section 2.1, “Scoping and Screening Methodology,” describes the scoping and screening
methodology used to identify the SSCs at the Salem Nuclear Generating Station, Units 1 and
2,(Salem) that are within the scope of license renewal and the SCs that are subject to an AMR.
The staff reviewed the scoping and screening methodology applied by PSEG Nuclear, LLC
(PSEG or the applicant) to determine whether it meets the scoping requirements of

10 CFR 54.4(a) and the screening requirements of 10 CFR 54.21.

In developing the scoping and screening methodology for the LRA, the applicant stated that it
considered the requirements of 10 CFR Part 54, “Requirements for Renewal of Operating
Licenses for Nuclear Power Plants,” (the Rule); statements of consideration related to the Rule;
and the guidance of Nuclear Energy Institute (NEI) 95-10, Revision 6, “Industry Guideline for
Implementing the Requirements of 10 CFR Part 54 — The License Renewal Rule,” dated

June 2005. Additionally, in developing this methodology, the applicant stated that it considered
the correspondence between the U.S. Nuclear Regulatory Commission (NRC or the staff), other
applicants, and NEI.

2.1.2 Summary of Technical Information in the Application

In LRA Section 2, “Scoping and Screening Methodology for Identifying Structures and
Components Subject to Aging Management Review, and Implementation Results,” and LRA
Section 3, “Aging Management Review Results,” the applicant provided the technical
information required by 10 CFR 54.4, “Scope,” and 10 CFR 54.21(a), “An Integrated Plant
Assessment.” In LRA Section 2.1, the applicant described the process used to identify the
SSCs that meet the license renewal scoping criteria in accordance with 10 CFR 54.4(a) and the
process used to identify the SCs that are subject to an AMR, as required by

10 CFR 54.21(a)(1). The applicant provided the results of the process used for identifying the
SCs subject to an AMR in the following LRA sections:

(@) LRA Section 2.2, “Plant Level Scoping Results”
(b) LRA Section 2.3, “Scoping and Screening Results: Mechanical’



(c)
(d)
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LRA Section 2.4, “Scoping and Screening Results: Structures”

LRA Section 2.5, “Scoping and Screening Results: Electrical and Instrumentation and
Controls (1&C) Systems”

In LRA Section 3.0, “Aging Management Review Results,” the applicant described its aging
management results as follows:

(a)

(b)
(c)
(d)
(e)

(f)

LRA Section 3.1, “Aging Management of Reactor Vessels, Internals, and Reactor
Coolant System”

LRA Section 3.2, “Aging Management of Engineered Safety Features”
LRA Section 3.3, “Aging Management of Auxiliary Systems”
LRA Section 3.4, “Aging Management of the Steam and Power Conversion System”

LRA Section 3.5, “Aging Management of Containment, Structures and Component
Supports”

LRA Section 3.6, “Aging Management of Electrical and Instrumentation and Controls”

In LRA Section 4.0, “Time-Limited Aging Analyses,” the applicant identified and described the
evaluation of time-limited aging analyses (TLAAS).

2.1.3 Scoping and Screening Program Review

The staff evaluated the LRA scoping and screening methodology in accordance with the
guidance contained in NUREG-1800, Revision 1, “Standard Review Plan for Review of License
Renewal Applications for Nuclear Power Plants” (SRP-LR), Section 2.1, “Scoping and
Screening Methodology.” The following regulations form the basis for the acceptance criteria for
the scoping and screening methodology review:

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

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

10 CFR 54.21(a)(1) and (a)(2), as they relate to the methods used by the applicant to
identify plant SCs subject to an AMR

As part of the review of the applicant’s scoping and screening methodology, the staff reviewed
the activities described in the following sections of the LRA using the guidance contained in the
SRP-LR:

Section 2.1, to ensure that the applicant described a process for identifying SSCs that
are within the scope of license renewal in accordance with the requirements of
10 CFR 54.4(a)
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° Section 2.2, to ensure that the applicant described a process for determining the SCs
that are subject to an AMR in accordance with the requirements of 10 CFR 54.21(a)(1)
and (a)(2)

In addition, the staff conducted a scoping and screening methodology audit at Salem, located at
the southern end of Atrtificial Island in Lower Alloways Creek Township, Salem County, NJ,
during the weeks of January 11-20, 2010. The audit focused on ensuring that the applicant had
developed and implemented adequate guidance to conduct the scoping and screening of SSCs
in accordance with the methodologies described in the LRA and the requirements of the Rule.
The staff reviewed implementation of the project procedures and technical basis documents
describing the applicant’s scoping and screening methodology. The staff conducted detailed
discussions with the applicant on the implementation and control of the license renewal program
and reviewed the administrative control documentation used by the applicant during the scoping
and screening process, the quality practices used by the applicant to develop the LRA, and the
training and qualification of the LRA development team.

The staff evaluated the quality attributes of the applicant’s aging management program (AMP)
activities described in LRA Appendix A, “Final Safety Analysis Report Supplement,” and
Appendix B, “Aging Management Programs.” The staff performed a system review of the
chemical and volume control system (CVCS), component cooling system, radioactive drain
system, auxiliary feedwater (AFW) system, and the turbine building. The staff’s review included
a review of the applicant’s reports on the scoping and screening results and the supporting
design documentation used to develop the reports. The purpose of the review was to ensure
that the applicant had appropriately implemented the methodology outlined in the administrative
controls and to verify that the results are consistent with the current licensing basis (CLB)
documentation.

2.1.3.1 Implementing Procedures and Documentation Sources Used for Scoping and
Screening

The staff reviewed the applicant’s scoping and screening implementing procedures as
documented in the scoping and screening methodology audit trip report, dated August 25, 2010
(Agencywide Document Access and Management System (ADAMS) Accession

No. ML102280211), to verify that the process used to identify SCs subject to an AMR was
consistent with the SRP-LR. Additionally, the staff reviewed the scope of CLB documentation
sources and the process used by the applicant to ensure that the applicant's commitments, as
documented in the CLB and relative to the requirements of 10 CFR 54.4 and 10 CFR 54.21,
were appropriately considered and that the applicant adequately implemented its procedural
guidance during the scoping and screening process.

2.1.3.1.1 Summary of Technical Information in the Application

In LRA Section 2.1, the applicant addressed the following information references for the license
renewal scoping and screening process:

updated final safety analysis report (UFSAR)
fire hazards analysis report

environmental qualification master list
maintenance rule database

configurations baseline documents
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controlled plant component database
engineering drawings

engineering evaluations and calculations
NRC safety evaluation reports (SERs)
licensing correspondence

The applicant stated that it used this information to identify the functions performed by each
applicable plant system and structure. It then compared these functions to the scoping criteria
in 10 CFR 54.4(a)(1)—(3) to determine if the associated plant system or structure performed a
license renewal intended function. These sources were also used to develop the list of SCs
subject to an AMR.

2.1.3.1.2 Staff Evaluation

Scoping and Screening Implementation Procedures. The staff reviewed the applicant’s scoping
and screening methodology implementing procedures, including license renewal guidelines,
documents, and reports, as documented in the audit report, to ensure the guidance is consistent
with the requirements of the Rule, the SRP-LR, and NEI 95-10. The staff finds that the overall
process used to implement the 10 CFR Part 54 requirements described in the implementing
procedures and AMRs are consistent with the Rule, the SRP-LR, and NEI 95-10.

The applicant’s implementing procedures contain guidance for determining plant SSCs within
the scope of the Rule and for determining which SCs within the scope of license renewal are
subject to an AMR. During the review of the applicant’s implementing procedures, the staff
focused on the consistency of the detailed procedural guidance with information in the LRA,
including the applicant’s implementation of NRC staff positions documented in the SRP-LR, and
the information in the applicant’s responses, dated May 28, 2010, to the staff’s requests for
additional information (RAIs) dated April 30, 2010.

After reviewing the LRA and supporting documentation, the staff determined that the scoping
and screening methodology implementing procedures are consistent with the methodology
description provided in LRA Section 2.1. The applicant’'s methodology has sufficient detail to
provide concise guidance on the scoping and screening process to be followed during the
implementation of the LRA.

Sources of Current Licensing Basis Information. The staff reviewed 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 license renewal, as well as SCs requiring an AMR. Pursuant to

10 CFR 54.3(a), the CLB is 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 bases that are docketed and in effect. The
CLB includes applicable NRC regulations, orders, license conditions, exemptions, technical
specifications, and design basis information (documented in the most recent UFSAR). The CLB
also includes licensee commitments remaining in effect that were made in docketed licensing
correspondence, such as licensee responses to NRC bulletins, generic letters, and enforcement
actions, and licensee commitments documented in NRC safety evaluations or licensee event
reports.

During the audit, the staff reviewed pertinent information sources used by the applicant
including the UFSAR, design basis information, and license renewal boundary drawings. In
addition, the applicant’s license renewal process identified additional sources of plant

2-4
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information pertinent to the scoping and screening process, including the fire hazards analysis
report, the environmental qualification master list, the maintenance rule database, the
configurations baseline documents, controlled plant component database, engineering
drawings, engineering evaluations and calculations, and licensing correspondence. The staff
verified that the applicant’s detailed license renewal program guidelines specified the use of the
CLB source information in developing scoping evaluations.

The plant component database, UFSAR, quality classifications, and design basis information
were the applicant’s primary repository for system identification and component safety
classification information used during performance of the scoping evaluations. During the audit,
the staff reviewed the applicant’s administrative controls for the plant component database,
design basis information, and other information sources used to verify system information.
These controls are described and implementation is governed by plant administrative
procedures. Based on a review of the administrative controls and selected system classification
information contained in the applicable Salem documentation, the staff concludes that the
applicant has established adequate measures to control the integrity and reliability of Salem
system identification and safety classification data. Therefore, the staff concludes that the
information sources used by Salem during the scoping and screening process provided a
sufficiently controlled source of system and component data to support scoping and screening
evaluations.

During the staff’s review of the applicant’s CLB evaluation process, the applicant discussed the
incorporation of updates to the CLB and the process used to ensure those updates are
adequately incorporated into the license renewal process. The staff determined that LRA
Section 2.1 provides a description of the CLB and related documents used during the scoping
and screening process that is consistent with the guidance contained in the SRP-LR.

In addition, the staff reviewed the implementing procedures and results reports used to identify
SSCs relied on to demonstrate compliance with the safety-related criteria, nonsafety-related
criteria, and the regulated events criteria pursuant to 10 CFR 54.4(a). The applicant’s license
renewal program guidelines provided a listing of documents used to support scoping and
screening evaluations. The staff finds these design documentation sources to be useful in
ensuring that the initial scope of SSCs identified by the applicant was consistent with the plant’s
CLB.

2.1.3.1.3 Conclusion

Based on its review of LRA Section 2.1, the detailed scoping and screening implementing
procedures, and the results from the scoping and screening audit, the staff concludes that the
applicant’s scoping and screening methodology considers CLB information in a manner
consistent with the Rule, the SRP-LR, and NEI 95-10 guidance and, therefore, is acceptable.



Structures and Components Subject to Aging Management Review

2.1.3.2 Quality Controls Applied to LRA Development

2.1.3.2.1 Staff Evaluation
The staff reviewed the quality assurance (QA) controls used by the applicant to ensure that

scoping and screening methodologies used in the LRA were adequately implemented. The
applicant applied the following QA processes during the LRA development:

° Written procedures were developed to govern the implementation of the scoping and
screening methodology.

° Scoping and screening summary reports and revisions were prepared, independently
verified, and approved.

° Process and procedure self-assessment was performed.
° Scoping and screening self-assessment was performed.
° The license renewal project team performed a self-assessment.

° The LRA was reviewed by the applicant’s Challenge Board, the Plant Operations Review
Committee, and the Nuclear Safety Review Board.

° The LRA was benchmarked relative to recent applications.
) License renewal management and staff participated in NEI license renewal activities.

° License renewal management and staff participated in external industry reviews.

The staff reviewed the applicant’s written procedures and documentation of assessment
activities and determined that the applicant had developed adequate procedures to control the
LRA development and assess the results of the activities.

2.1.3.2.2 Conclusion

On the basis of its review of pertinent LRA development guidance, discussion with the
applicant’s license renewal staff, and a review of the applicant’s documentation of the activities
performed to assess the quality of the LRA, the staff concludes that the applicant’s QA activities
meet current regulatory requirements and provide assurance that LRA development activities
were performed in accordance with the applicant’s license renewal program requirements.

2.1.3.3 Training

2.1.3.3.1 Staff Evaluation

The staff reviewed the applicant’s training process to ensure the guidelines and methodology for
the scoping and screening activities were applied in a consistent and appropriate manner. As
outlined in the implementing procedures, the applicant requires training for all personnel
participating in the development of the LRA and uses only trained and qualified personnel to
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prepare the scoping and screening implementing procedures. The training included the
following activities:

° License renewal staff received an initial qualification which consisted of training on the
following topics:

. license renewal process overview
. license renewal project training and reference materials
. relevant industry documents

° License renewal staff received additional classroom training on the following topics:

. site document overview

. systems and structures overview
. system specific training

. database training

° License renewal process overview training was conducted at department staff meetings.

The staff reviewed the applicant’s written procedures and reviewed selected completed
qualification and training records for the applicant’s license renewal personnel. The staff
determined that the applicant had developed and implemented adequate procedures to control
the training of personnel performing LRA activities.

2.1.3.3.2 Conclusion

On the basis of discussions with the applicant’s license renewal project personnel responsible
for the scoping and screening process and its review of selected documentation supporting the
process, the staff concludes that the applicant’s personnel are adequately trained to implement
the scoping and screening methodology described in the applicant’s implementing procedures
and the LRA.

2.1.3.4 Scoping and Screening Program Review Conclusion

On the basis of a review of information provided in LRA Section 2.1, a review of the applicant’s
detailed scoping and screening implementing procedures, discussions with the applicant’s
license renewal personnel, and the results from the scoping and screening methodology audit,
the staff concludes that the applicant’s scoping and screening program is consistent with the
SRP-LR and the requirements of 10 CFR Part 54 and, therefore, is acceptable.

2.1.4 Plant Systems, Structures, and Components Scoping Methodology

In LRA Section 2.1, the applicant described the methodology used to scope SSCs pursuant to
the requirements of the 10 CFR 54.4(a) criteria. The LRA states that the scoping process
categorized the plant in terms of major systems and structures with respect to license renewal.
According to the LRA, major systems and structures were evaluated against criteria provided in
10 CFR Part 54.4(a)(1), (2), and (3) to determine whether the item should be considered within
the scope of license renewal. The LRA states that the scoping process identified the SSCs that:
(1) are safety-related and perform or support an intended function for responding to a
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design-basis event (DBE), (2) are nonsafety-related but their failure could prevent
accomplishment of a safety-related function, or (3) support a specific requirement for one of the
five regulated events applicable to license renewal. LRA Section 2.0, “Scoping and Screening
Methodology for Identifying Structures and Components Subject to Aging Management Review,
and Implementation Results,” states that the scoping methodology used by Salem is consistent
with 10 CFR 54.4 and with the industry guidance contained in NEI 95-10, Revision 6.

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

2.1.4.1.1 Summary of Technical Information in the Application

In LRA Section 2.1.3.2, “Identification of Safety-Related Systems and Structures,” the applicant
stated:

Safety-related systems and structures are included in the scope of license
renewal in accordance with 10 CFR 54.4(a)(1) scoping criterion. Salem systems
and structures that have been classified as safety-related are identified as “Q” in
the controlled quality classification data field in the [Systems, Applications, and
Products in Data Processing] SAP database. Salem quality classification
procedures were reviewed against the license renewal “Safety-related” scoping
criterion in 10 CFR 54.4(a)(1), to confirm that Salem safety-related classifications
are consistent with license renewal requirements. This review is included in a
technical basis document. The basis document also provides a summary list of
the systems and structures that are safety-related at Salem. These systems and
structures were included in the scope of license renewal in accordance with the
10 CFR 54.4(a)(1) scoping criteria.

The applicant further stated that the Salem quality classification procedure definition of
safety-related is as follows:

Safety-Related Systems and Components — All systems, and components
necessary to ensure the integrity of the reactor coolant pressure boundary; the
capability to shut down the reactor and maintain it in a safe shutdown condition;
or, the capability to prevent or mitigate the consequences of postulated
accidents, which could result in potential offsite doses comparable to the
guideline exposure of 10 CFR 100, “Reactor Site Criteria.”

The Salem procedure definition does not refer to DBEs, while 10 CFR 54.4(a)(1) refers to DBEs
as defined in 10 CFR 50.49(b)(1). For Salem license renewal, an additional technical basis
document was prepared to confirm that all applicable DBEs were considered. The basis
document includes a review of all systems or structures that fall within the scope of

10 CFR 54.4(a)(1) that are relied upon to remain functional during and following DBEs as
defined in 10 CFR 50.49(b)(1). This includes confirming that design basis internal and external
events including design-basis accidents (DBAs), anticipated operational occurrences, and
natural phenomena as described in the CLB are considered when scoping for license renewal.
Safety-related systems and structures required to perform or support 10 CFR 54.4(a)(1)
functions are included within the scope of license renewal in accordance with

10 CFR 54.4(a)(1). Nonsafety-related systems and structures required to perform or support
10 CFR 54.4(a)(1) functions were included within the scope of license renewal in accordance
with 10 CFR 54.4(a)(2).
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The Salem quality classification procedure definition refers to 10 CFR Part 100 for accident
exposure limits. The license renewal rule refers to 10 CFR 50.34(a)(1), 10 CFR 50.67(b)(2), or
10 CFR 100.11, as applicable. These different exposure limit requirements appear in three
different code sections to address similar accident analyses performed by licensees for different
reasons. The exposure limit requirements in 10 CFR 50.34(a)(1) are applicable to facilities
seeking a construction permit and are, therefore, not applicable to Salem license renewal. The
exposure limit requirements in 10 CFR 50.67(b)(2) are applicable to facilities seeking to revise
the current accident source term used in their design basis radiological analyses. The Salem
UFSAR refers to both 10 CFR 50.67 and 10 CFR Part 100 for accident exposure limits. The
alternate radiological source term methodology was applied (in accordance with Regulatory
Guide (RG) 1.183) to the loss-of-coolant accident (LOCA), steam generator (SG) tube rupture,
and fuel handling accident analyses and, therefore, uses 10 CFR 50.67 dose acceptance
criteria. Application of alternate radiological source term methodology did not result in changes
to the scope of systems classified as safety-related using the Salem quality classification
procedure.

When supplemented with the broad review of CLB DBEs, the Salem quality classification
procedure definition is consistent with 10 CFR 54.4(a)(1) and results in a comprehensive list of
safety-related systems and structures that were included within the scope of license renewal.

2.1.4.1.2 Staff Evaluation

Pursuant to 10 CFR 54.4(a)(1), the applicant must consider all the safety-related SSCs that are
relied upon to remain functional during and following a DBE to ensure the following functions:
(1) the integrity of the reactor coolant pressure boundary; (2) the ability 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 100.11.

With regard to identification of DBEs, SRP-LR 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 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).

During the audit, the applicant stated that it evaluated the types of events listed in NEI 95-10
(i.e., anticipated operational occurrences, DBAs, external events, and natural phenomena) that
were applicable to Salem. The staff reviewed the applicant’s basis documents which described
all design basis conditions in the CLB and addressed all events defined by 10 CFR 50.49(b)(1)
and 10 CFR 54.4(a)(1). The UFSAR and basis documents discussed events such as internal
and external flooding, tornadoes, and missiles. The staff concludes that the applicant’s
evaluation of DBEs was consistent with the SRP-LR.
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The applicant performed scoping of SSCs for the 10 CFR 54.4(a)(1) criterion in accordance with
the license renewal implementing procedures which provides guidance for the preparation,
review, verification, and approval of the scoping evaluations to ensure the adequacy of the
results of the scoping process. The staff reviewed the implementing procedures governing the
applicant’s evaluation of safety-related SSCs and the applicant’s reports of the scoping results
to ensure that the applicant applied the methodology in accordance with the implementing
procedures. In addition, the staff discussed the methodology and results with the applicant’s
personnel who were responsible for these evaluations.

The staff reviewed the applicant’s evaluation of the Rule and CLB definitions pertaining to

10 CFR 54.4(a)(1) and determined that the CLB definition of safety-related met the definition of
safety-related specified in the Rule. The staff reviewed the license renewal scoping results for
the CVCS, component cooling system, radioactive drain system, AFW system, and the turbine
building to provide additional assurance that the applicant adequately implemented its scoping
methodology with respect to 10 CFR 54.4(a)(1). The staff verified that the applicant developed
the scoping results for each of the selected systems consistently with the methodology,
identified the SSCs credited for performing intended functions, and adequately described the
basis for the results, as well as the intended functions. The staff also verified that the applicant
had identified and used pertinent engineering and licensing information to identify the SSCs
required to be within the scope of license renewal in accordance with the 10 CFR 54.4(a)(1)
criteria.

During review of the LRA and performance of the scoping and screening methodology audit,
which was performed onsite during January 11-21, 2010, the staff determined that the scoping
implementing procedures discuss the use of the classification “SR,” listed in the component
classification field in the SAP, as an initial identifier of safety-related systems. In addition, the
classification “Q,” listed in the component classification field in the SAP, was also used to
determine whether systems identified would be included within the scope of license renewal in
accordance with 10 CFR 54.4(a)(1).

In RAI 2.1-1, dated April 30, 2010, the staff requested a detailed description of the scoping
process with respect to the use of component classification fields in the SAP from the applicant.
Specifically, the applicant was asked to explain how the classifications “SR” and “Q” were used
to identify safety-related systems.

On May 28, 2010, the applicant stated in response to RAI 2.1-1 that:

The component design classification information is determined in accordance
with the Salem classification methodology procedure SC.DE-AP.ZZ-0061(Q),
“Design Classification Methodology for Component Data Module Functional
Locations and Systems within SAP/R3 for Salem Generating Station.” A total of
48 design classification designations, in the form of alphanumeric codes, are
used to identify the classification of components. For example, Q1 through Q20
are used for safety-related components and F1 through F3 are used for fire
protection components.

The component design classification designation provides the basis for
component classifications identified in SAP, including safety classification (SAF),
seismic classification (SEIS), nuclear pipe class (NUCL), quality assurance (QA),
and environmental qualification (EQ) requirements. The classification
methodology procedure provides the associated definitions and criteria for these
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classifications, and Attachment 1 of SC.DE-AP.ZZ-0061(Q), correlates these
classifications with the component design classification designation.

The “Safety related QA related” field designates safety-related components at
Salem, and is used in the Salem scoping methodology to confirm that all
safety-related systems were properly identified and included in scope in
accordance with 10 CFR 54.4(a)(1) criteria. A component is designated as
safety-related in the SAP database by selecting the “SR” checkbox from the input
table for the “Safety related QA related” field. The value of “Safety Related” will
display in the “Safety-related QA related” field on the component classification
screen in SAP. Safety-related classifications are based on the Salem
classification methodology procedure definition of safety related, as described in
LRA Section 2.1.3.2.

The QA Required category in SAP identifies safety-related components that are
subject to the requirements of 10 CFR 50 Appendix B “Quality Assurance Criteria
for Nuclear Power Plants and Fuel Reprocessing Plants.” Components
designated as “Safety Related” in the “Safety related QA related” SAP field
described above, are also designated “Yes” in the “QA Required” field, with the
unique exception of design classification designation Q18. The Q18 design
classification designation applies specifically to components located in the
non-seismic turbine building that serve safety-related functions. Components
designated as Q18 are nonsafety related mechanical components subject to
augmented quality assurance requirements. These components were identified
during the scoping process as nonsafety-related components required to support
the accomplishment of a safety-related intended function in accordance with

10 CFR 54.4(a)(1), and were, therefore, included within the scope of license
renewal in accordance with 10 CFR 54.4(a)(2).

The staff reviewed the applicant’s response to RAI 2.1-1 and determined that the applicant had
used information contained in the component database to identify safety-related components
and the parent systems to be evaluated for inclusion within the scope of license renewal in
accordance with 10 CFR 54.4(a)(1). The applicant’s response indicated that the alpha-numeric
Q designations are defined by the Salem component classification methodology procedure
SC.DE-AP.ZZ-0061(Q), which was used to classify components meeting the safety-related
criteria.

In addition, during review of the LRA and performance of the scoping and screening
methodology audit, the staff determined that the 10 CFR 54.4(a)(1) implementing document
discusses incorrect or conservative SAP component data module (CDM) classifications. The
implementing document provided the process and results of the applicant’s determination that
certain systems do not perform safety-related functions as defined in 10 CFR 54.4(a)(1) and
were, therefore, not included within the scope of license renewal in accordance with

10 CFR 54.4(a)(1).

The staff determined that additional information would be required to complete its review. In
RAI 2.1-1, the staff further requested that the applicant provide a detailed description of the
process used to evaluate systems or components, identified as safety-related in the SAP, and to
conclude that the SAP CDM classifications were conservative or incorrect and that the systems
or components do not perform safety-related functions as defined in 10 CFR 54.4(a)(1).
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On May 28, 2010, the applicant stated in response to RAI 2.1-1 that:

It was recognized that this methodology could cause a system to be incorrectly
classified as safety-related for license renewal if component classification or
component system assignment errors exist in SAP. It was also recognized that
for some components in SAP, the component safety-related classification basis
is unrelated to the system in which it is assigned in SAP. For example, electrical
components in nonsafety-related mechanical systems will be classified
safety-related if electrical faults can result in degradation of a safety-related (1 E)
power source. The component safety-related classification is, therefore,
functionally related to the 1 E power supply system, and is not functionally
related to the mechanical system. These electrical components are evaluated
with the associated Class 1 E electrical systems, which are also included in
scope as safety-related systems.

Results of the SAP component data review were compared to the systems
identified as safety-related in the CLB source documents. Some components
classified as safety-related in SAP were identified in several systems, where the
system is not identified as safety-related or identified as having safety-related
intended functions in other CLB source documents, such as the UFSAR and
Maintenance Rule system scoping documents. These components were
reviewed in detail, and it was determined that these systems should not be
identified as safety-related. These determinations are described in detail in the
SA-SSBD-A1 basis document. Some cases involved electrical components that
were classified as safety-related based on the requirement to protect the
connected safety-related power supply system. These safety-related electrical
component classifications are not functionally related to the mechanical system,
as described earlier. These electrical components are evaluated with the
associated Class 1 E electrical systems, which are included in scope as
safety-related systems. This case is the result of how some electrical
components are assigned to mechanical systems in SAP for plant operation or
maintenance purposes, and is not considered a component classification
discrepancy.

The remaining cases are associated with SAP component classification
discrepancies such as incorrect safety classification, incorrect system
assignment, or invalid SAP component identification. In each case, the correct
safety classification, system assignment, or other design information was verified
from other CLB source documents. Changes to existing system or component
safety classifications in the CLB were not required as part of the license renewal
scoping process.

The Salem component classification procedure SC.DE-AP.ZZ-0061(Q), “Design
Classification Methodology for Component Data Module Functional Locations
and Systems within SAP/R3 for Salem Generating Station,” requires identification
of the applicable plant drawings and CLB source documents used to determine
and verify component classification determinations. The SAP component
classification discrepancies described above that were identified during the
license renewal 10 CFR 54.4(a)(1) scoping reviews were determined to be SAP
errors and are not plant design issues, because the correct classifications are
identified in the applicable CLB source documents. Actions were initiated to
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notify station personnel and correct the SAP data. SAP errors considered
non-conservative or otherwise adverse to quality were entered into the corrective
action process to correct the error.

Based on its review, the staff finds the applicant’s response to RAI 2.1-1 acceptable because
the applicant had described the process used to evaluate systems which contained components
identified as safety-related in the SAP and within the scope of license renewal, in accordance
with 10 CFR 54.4(a)(1). Also, the staff notes that there could be some components incorrectly
classified as safety-related for license renewal if component classification or component system
assignment errors exist in the SAP and, for some components in the SAP, the component
safety-related classification basis is unrelated to the system in which it is assigned in the SAP.
The staff determines that the applicant’s methodology for identifying systems and structures is
acceptable because if inconsistencies do exist with the SAP, the applicant will verify the correct
safety classification, system assignment, or other design information with the CLB source
documents and actions will be initiated to notify station personnel and enter the component into
the corrective action process to correct the SAP data. The staff’'s concern described in

RAI 2.1-1 is resolved.

2.1.4.1.3 Conclusion

On the basis of its review of systems, discussions with the applicant, review of the applicant’s
scoping process, and the response to RAI 2.1-1, the staff concludes that the applicant’s
methodology for identifying systems and structures is consistent with the SRP-LR and

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
In LRA Section 2.1.3.3, “10 CFR 54.4(a)(2) Scoping Criteria,” the applicant stated:

All nonsafety-related systems, structures, and components whose failure could
prevent satisfactory accomplishment of any of the functions identified in
accordance with 10 CFR 54.4(a)(1), were included in the scope of license
renewal in accordance with 10 CFR 54.4(a)(2) requirements. To assure
complete and consistent application of this scoping criterion, a technical basis
document was prepared.

This license renewal scoping criterion requires consideration of the following:

1. Nonsafety-related SSCs required to support a safety-related
10 CFR 54.4(a)(1) function

2. Nonsafety-related systems connected to and providing structural
support for a safety-related SSC

3. Nonsafety-related systems with a potential for spatial interaction with
safety-related SSCs.
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In LRA Section 2.1.5.2, “Nonsafety-Related Affecting Safety-Related — 10 CFR 54.4(a)(2),” the
applicant stated:

Functional Support for Safety-Related SSC 10 CFR 54.4(a)(1) Functions. This
category addresses nonsafety-related SSCs that are required to function in
support of a safety-related SSC intended function. The functional requirement
distinguishes this category from the next two categories, where the
nonsafety-related SSCs are required only to maintain adequate integrity to
preclude structural failure or spatial interactions. The nonsafety-related SSCs
that were included in scope under this review, to support a safety-related SSC in
performing its 10 CFR 54.4(a)(1) intended function, are identified on the license
renewal boundary drawings in green. The Salem UFSAR and other CLB
documents were reviewed to identify nonsafety-related systems or structures
credited with supporting 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 license renewal.

Connected to and Provide Structural Support for Safety-related SSCs. For
nonsafety-related piping connected to safety-related piping, the nonsafety-related
piping was assumed to provide structural support to the safety-related piping,
unless otherwise confirmed by a review of the installation details. The
nonsafety-related piping was included in scope for 10 CFR 54.4(a)(2), from the
safety-related/nonsafety-related interface, up to one of the following:

A seismic anchor. Only true anchors that ensure forces and moments are
restrained in three orthogonal directions are credited.

An anchored component (e.g., pump, heat exchanger, tank, etc.) that is designed
not to impose loads on connecting piping. The anchored component is included
in scope of license renewal as it has a structural support function for the
safety-related piping.

A flexible hose or flexible joint that is not capable of load transfer.

A free end of nonsafety-related piping, such as a drain pipe that ends at an open
floor drain.

For nonsafety-related piping runs that are connected at both ends to
safety-related piping, the entire run of nonsafety-related piping is included in
scope.

A branch line off of a header where the moment of inertia of the header is greater
than 15 times the moment of inertia of the branch. The header is treated as an
anchor. These scoping boundaries are determined from review of the physical
installation details, design drawings or seismic analysis calculations.

Potential for Spatial Interactions with Safety-Related SSCs. Nonsafety-related
systems that are not connected to safety-related piping or components, or are
beyond the first seismic anchor point past the safety/nonsafety interface, and
have a spatial relationship such that their failure could adversely impact the
performance of a safety-related SSC intended function, must be evaluated for
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license renewal scope 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.

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 in the scope of license renewal without consideration of
plant mitigative features. Salem applied the preventive option for

10 CFR 54.4(a)(2) scoping.

2.1.4.2.2 Staff Evaluation

Pursuant to 10 CFR 54.4(a)(2), the applicant must consider all nonsafety-related SSCs whose
failure could prevent the satisfactory accomplishment of safety-related functions of SSCs relied
on to remain functional during and following a DBE to ensure: (1) the integrity of the reactor
coolant pressure boundary, (2) the ability 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 100.11.

RG 1.188, Revision 1 endorses the use of NEI 95-10, Revision 6. NEI 95-10 discusses the
staff’s position on 10 CFR 54.4(a)(2) scoping criteria including: (1) nonsafety-related SSCs
typically identified in the CLB; (2) consideration of missiles, cranes, flooding, and high-energy
line breaks (HELBSs); (3) nonsafety-related SSCs connected to safety-related SSCs;

(4) nonsafety-related SSCs in proximity to safety-related SSCs; and (5) mitigative and
preventive options related to nonsafety-related and safety-related SSCs interactions.

In addition, as discussed in NEI 95-10, Revision 6, the applicants should not consider
hypothetical failures, but rather should base their evaluation on the plant’s CLB, engineering
judgment and analyses, and relevant operating experience. NEI 95-10 further describes
operating experience as all documented plant-specific and industry-wide experience that can be
used to determine the plausibility of a failure. Documentation would include NRC generic
communications and event reports, plant-specific condition reports, industry reports such as
safety operational event reports, and engineering evaluations. The staff reviewed LRA
Sections 2.1.3.3 and 2.1.5.2 in which the applicant described the scoping methodology for
nonsafety-related SSCs pursuant to 10 CFR 54.4(a)(2). In addition, the staff reviewed the
applicant’s implementing document and results report, which documented the guidance and
corresponding results of the applicant’s scoping review pursuant to 10 CFR 54.4(a)(2). The
applicant stated that it performed the review in accordance with the guidance contained in
NEI 95-10, Revision 6, Appendix F.

Nonsafety-Related SSCs Required to Perform a Function that Supports a Safety-Related SSC.
The staff determined that nonsafety-related SSCs required to remain functional to support a
safety-related function had been reviewed by the applicant for inclusion within the scope of
license renewal, in accordance with 10 CFR 54.4(a)(2). The staff reviewed the evaluating
criteria discussed in LRA Sections 2.1.3.3 and 2.1.5.2 and the applicant’'s 10 CFR 54.4(a)(2)
implementing document. The staff verified that the applicant had reviewed the UFSAR, plant
drawings, plant component database, and other CLB documents to identify the
nonsafety-related systems and structures that function to support a safety-related system whose
failure could prevent the performance of a safety-related intended function. The applicant also

2-15



Structures and Components Subject to Aging Management Review

considered missiles, overhead handling systems, internal and external flooding, and HELBs.
Accordingly, the staff finds that the applicant implemented an acceptable method for including
nonsafety-related systems that perform functions that support safety-related intended functions
within the scope of license renewal, as required by 10 CFR 54.4(a)(2).

Nonsafety-Related SSCs Directly Connected to Safety-Related SSCs. The staff verified that
nonsafety-related SSCs, directly connected to SSCs, had been reviewed by the applicant for
inclusion within the scope of license renewal, in accordance with 10 CFR 54.4(a)(2). The staff
reviewed the evaluating criteria discussed in the LRA and the applicant’s 10 CFR 54.4(a)(2)
implementing document. The applicant had reviewed the interfaces in each mechanical system
between safety-related sections and nonsafety-related sections for the purpose of identifying the
nonsafety-related components located between the interface and license renewal boundary.

The staff determined that in order to identify the nonsafety-related SSCs connected to
safety-related SSCs and required to be structurally sound to maintain the integrity of the
safety-related SSCs, the applicant used a combination of the following to identify the portion of
nonsafety-related piping systems to include within the scope of license renewal:

° seismic anchors

° bounding conditions described in NEI 95-10 Revision 6, Appendix F, such as
base-mounted component, flexible connection, free end of nonsafety-related piping, or
inclusion of the entire nonsafety-related piping run

Nonsafety-Related SSCs with the Potential for Spatial Interaction with Safety-Related SSCs.
The staff verified that nonsafety-related SSCs with the potential for spatial interaction with
safety-related SSCs had been reviewed by the applicant for inclusion within the scope of license
renewal, in accordance with 10 CFR 54.4(a)(2). The staff reviewed the evaluating criteria
discussed in LRA Section 2.1.5.2 and the applicant’s 10 CFR 54.4(a)(2) implementing
procedure. The applicant had considered physical impacts (pipe whip, jet impingement) harsh
environments, flooding, spray, and leakage when evaluating the potential for spatial interactions
between nonsafety-related systems and safety-related SSCs. The staff further verified that the
applicant used a spaces approach to identify the portions of nonsafety-related systems with the
potential for spatial interaction with safety-related SSCs. The spaces approach is a scoping
process, which involves an evaluation based on equipment location and the related SSCs and
whether or not fluid-filled system components are located in the same space as safety-related
equipment. A space was defined as a structure containing active or passive safety-related
SSCs, for the purposes of the review.

LRA Section 2.1.5.2 and the applicant’s implementing document state that the applicant had
used a preventive approach, which considered the impact of nonsafety-related SSCs contained
in the same space as safety-related SSCs. The staff determined that the applicant had
evaluated all nonsafety-related SSCs, containing liquid or steam, and located in spaces
containing safety-related SSCs. The applicant used a spaces approach as described above to
identify the nonsafety-related SSCs that were located within the same space as safety-related
SSCs. In addition, the staff determined that following the identification of the applicable
mechanical systems, the applicant identified its corresponding structures for potential spatial
interaction, based on a review of the CLB and plant walkdowns. Nonsafety-related systems and
components that contain liquid or steam and located inside structures that contain safety-related
SSCs were included within the scope of license renewal, unless it was in an excluded space.
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The staff also determined that based on plant and industry operating experience, the applicant
excluded the nonsafety-related SSCs containing air or gas from the scope of license renewal,
with the exception of portions that are attached to safety-related SSCs and required for
structural support. The staff verified that those nonsafety-related SSCs determined to contain
liquid or steam and located within a space containing safety-related SSCs were included within
the scope of license renewal, in accordance with 10 CFR 54.4(a)(2).

2.1.4.2.3 Conclusion

On the basis of its review of the applicant’s scoping process, discussions with the applicant, and
review of the information provided in the response to RAI 2.1-1, the staff concludes that the
applicant’s methodology for identifying and including nonsafety-related SSCs, that could affect
the performance of safety-related SSCs, within the scope of license renewal, is consistent with
the scoping criteria 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
In LRA Section 2.1.5.3, “Regulated Events — 10 CFR 54.4(a)(3),” the applicant stated:

For each of the five regulations (i.e., fire protection, environmental qualification,
anticipated transients without scram, station blackout, and pressurized thermal
shock), a technical basis document was prepared to provide input into the
scoping process. Each of the regulated event basis documents identify the
systems and structures that are relied upon to demonstrate compliance with the
applicable regulation. The 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. 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 license renewal

Fire Protection. In LRA Section 2.1.3.4, “Scoping for Regulated Events,” subsection “Fire
Protection,” the applicant stated:

All systems, structures and components (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) were included in the
scope of license renewal in accordance with 10 CFR 54.4(a)(3) requirements.

The scope of systems and structures required for the fire protection program to
comply with the requirements of 10 CFR 50.48 includes:

° systems and structures required to demonstrate post-fire safe
shutdown capabilities

° systems and structures required for fire detection and suppression

° systems and structures required to meet commitments made to
Appendix A of Branch Technical Position (BTP) APCSB 9.5-1
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The fire protection technical basis document summarizes results of a detailed
review of the plant’s fire protection program documents that demonstrate
compliance with the requirements of 10 CFR 50.48. The basis document
provides a list of systems and structures credited in the plant’s fire protection
program documents. For the listed systems and structures, the basis document
also identifies appropriate CLB references. The identified systems and
structures are included in the scope of license renewal in accordance with the
10 CFR 54.4(a)(3) scoping criteria.

Environmental Qualification. In LRA Section 2.1.3.4, subsection “Environmental Qualification,”
the applicant stated:

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 Environmental Qualification (10 CFR 50.49) be
included in the scope of license renewal.

The Salem Environmental Qualification (EQ) program includes safety-related
electrical equipment, nonsafety-related electrical equipment whose failure under
postulated environmental conditions could prevent satisfactory accomplishment
of safety functions of the safety-related equipment, and certain post-accident
monitoring equipment, as defined in 10 CFR 50.49(b)(1), 10 CFR 50.49(b)(2),
and 10 CFR 50.49(b)(3) respectively. This equipment is included in the scope of
license renewal.

Anticipated Transient without Scram. In LRA Section 2.1.3.4, subsection “Anticipated
Transients Without Scram,” the applicant stated:

Anticipated Transients Without Scram (ATWS) is a postulated operational
transient that generates an automatic scram signal, accompanied by a failure of
the reactor protection system to shutdown the reactor. The ATWS rule

(10 CFR 50.62) requires improvements in the design and operation of
pressurized water reactors [PWR] to reduce the likelihood of failure to shutdown
the reactor following anticipated transients, and to mitigate the consequences of
an ATWS event. The requirements for a PWR are to have equipment from
sensor output to final actuation device, which is diverse from the Reactor
Protection System, to automatically initiate the auxiliary feedwater system and
initiate a turbine trip under conditions indicative of an ATWS.

The ATWS basis document summarizes the results of a review of the Salem
current licensing basis with respect to ATWS. Salem has the ATWS Mitigation
System Actuation Circuitry (AMSAC), which comprises a diverse scram system
to mitigate the consequences of an ATWS event. The ATWS basis document
provides a list of the systems required by 10 CFR 50.62 to reduce the risk from
ATWS events. The basis document also provides a list of structures that are
credited to provide physical support and protection for the credited ATWS
systems. These systems and structures are included in the scope of license
renewal in accordance with the 10 CFR 54.4(a)(3) scoping criteria.
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Station Blackout. In LRA Section 2.1.3.4, subsection “Station Blackout,” the applicant stated:

Salem implemented plant modifications and procedures in response to

10 CFR 50.63 to enable the station to withstand and recover from a station
blackout as an [alternating current] AC-independent, four-hour coping plant.
Salem capabilities, commitments and analyses that demonstrate compliance with
10 CFR 50.63 are documented in UFSAR Section 3.12, and in NRC safety
evaluation reports and correspondence related to the [station blackout] (SBO)
rule.

The NUREG-1800 guidance on scoping of equipment relied on to meet the
requirements of the SBO rule (10 CFR 50.63) for license renewal has been
incorporated into the Salem scoping methodology. In accordance with the
NUREG-1800 requirements, the SSCs required to recover from the SBO event
are included in the scope of license renewal. Recovery is defined as the
re-powering of the plant AC distribution system from offsite sources or onsite
emergency AC sources.

The SBO basis document summarizes the results of a review of the Salem
current licensing basis with respect to station blackout. The basis document
provides lists of systems and structures credited in Salem SBO evaluations. For
the listed systems and structures, the basis document also identifies appropriate
CLB references. These systems and structures are included in the scope of
license renewal in accordance with the 10 CFR 54.4(a)(3) scoping criteria.

Pressurized Thermal Shock. In LRA Section 2.1.3.4, subsection “Pressurized Thermal Shock,”
the applicant stated:

Pressurized Thermal Shock (PTS) is a potential pressurized water reactor (PWR)
event or transient causing vessel failure due to severe overcooling (thermal
shock) concurrent with, or followed by, significant pressure in the reactor vessel.
The CLB shows that the Salem reactor vessel has been demonstrated to meet
the toughness requirements of 10 CFR 50.61 through its current 40-year end-of
license period. Sixty-year end-of-license fluence projections were prepared, and
the components that are projected to meet the definition of beltline material after
60 years of neutron exposure were identified.

The PTS basis document summarizes the results of a review of the Salem
current licensing basis with respect to pressurized thermal shock. The basis
document identifies components within the Reactor Vessel that are credited in
Salem PTS evaluations. The Reactor Vessel is included in the scope of license
renewal in accordance with the 10 CFR 54.4(a)(3) scoping criteria.

2.1.4.3.2 Staff Evaluation

The staff reviewed the applicant’s approach to identifying SSCs relied upon to perform functions
meeting the requirements of the fire protection, EQ, ATWS, SBO, and PTS regulations. As part
of this review, the staff discussed the methodology with the applicant, reviewed the
documentation developed to support the approach, and evaluated mechanical systems and
structures included within the scope of license renewal pursuant to 10 CFR 54.4(a)(3).
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Fire Protection. The staff determined that the applicant’s implementing procedures indicated
that it had included systems and structures within the scope of license renewal required for
post-fire safe shutdown, fire detection suppression, and commitments made to Appendix A of
BTP APCSB 9.5-1, “Guidelines for Fire Protection for Nuclear Power Plants Docketed Prior to
July 1, 1976,” issued May 1976. The applicant noted that it had considered CLB documents to
identify systems and structures within the scope of license renewal. These documents included
10 CFR 50, Appendix R, “Fire Study and Salem’s Fire Protection Plan”; fire protection systems
scoping and screening basis document; fire hazards analysis report; the fire protection program
plan as required by 10 CFR 50.48; UFSAR; drawings; and other Salem technical basis
documents. The staff reviewed selected scoping results in conjunction with the LRA and the
CLB information to validate the methodology for including the appropriate systems and
structures within the scope of license renewal. Based on its review of the CLB documents and
the selected reviews, the staff determined that the applicant’s scoping methodology was
adequate for identifying SSCs credited in performing fire protection functions in accordance with
10 CFR 50.48 and within the scope of license renewal.

Environmental Qualification. The staff verified that the applicant’s implementing procedures
required the inclusion of safety-related electrical equipment, nonsafety-related electrical
equipment whose failure under postulated environmental conditions could prevent satisfactory
accomplishments of safety functions of the safety-related equipment, and certain post-accident
monitoring equipment, as defined in 10 CFR 50.49(b)(1), (b)(2), and (b)(3). The staff reviewed
the LRA, implementing procedures, the EQ systems scoping and screening basis document and
the EQ master component equipment list to verify that the applicant identified SSCs within the
scope of license renewal and subject to EQ requirements. Based on that review, the staff
determined that the applicant’s scoping methodology is adequate for identifying SSCs that meet
the requirements of 10 CFR 50.49 within the scope of license renewal.

Anticipated Transient Without Scram. The staff determined that the applicant had generated a
list of plant systems credited for ATWS mitigation based on review of the plant and the ATWS
systems scoping and screening documents, the UFSAR, docketed correspondence,
modifications, and the plant component database. The staff reviewed these documents and the
LRA in conjunction with the scoping results to validate the methodology for identifying ATWS
systems and structures that are within the scope of license renewal. The staff determined that
the applicant’s scoping methodology was adequate for identifying SSCs that meet the
requirements of 10 CFR 50.62 and are within the scope of license renewal.

Station Blackout. The staff determined that the applicant identified those systems and
structures associated with coping and safe shutdown of the plant following an SBO event by
reviewing plant-specific SBO systems, scoping and screening basis document calculations, the
UFSAR, drawings, modifications, the plant component database, and plant procedures. The
staff reviewed selected documents and the LRA in conjunction with the scoping results to
validate the applicant’'s methodology. The staff finds that the scoping results included systems
and structures that perform intended functions meeting 10 CFR 50.63 requirements. The staff
determined that the applicant’s scoping methodology was adequate for identifying SSCs
credited as meeting the requirements of 10 CFR 50.63 and are within the scope of license
renewal.

Pressurized Thermal Shock. The staff determined that the applicant’s scoping methodology
had required the applicant to review the activities performed to meet 10 CFR 50.61. As a result
of the applicant’s methodology, these systems and structures are considered to be within the
scope of license renewal pursuant to 10 CFR 54.4(a)(3). The staff reviewed the PTS scoping
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and screening basis document and the implementing procedure and determined that the
methodology was appropriate for identifying SSCs with functions credited for complying with the
PTS regulation and within the scope of license renewal. The staff finds that the scoping results
included the systems and structures that perform intended functions to meet the requirements of
10 CFR 50.61. Accordingly, the staff determined that the applicant’s scoping methodology was
adequate for including SSCs that meet the requirements of 10 CFR 50.61 and are within the
scope of license renewal.

2.1.4.3.3 Conclusion

On the basis of the discussion with the applicant, review of the LRA, and review of the
implementing procedures and reports, the staff concludes that the applicant’s methodology for
identifying systems and structures meets the scoping criteria pursuant to 10 CFR 54.4(a)(3)
and, therefore, is acceptable.

2.1.4.4 Plant-Level Scoping of Systems and Structures

2.1.4.4.1 Summary of Technical Information in the Application
In LRA Section 2.1, “Scoping and Screening Methodology,” the applicant stated:

The initial step in the scoping process was to define the entire plant in terms of
systems and structures. These systems and structures were evaluated against
the scoping criteria in 10 CFR 54.4(a)(1), (a)(2), and (a)(3), to determine if they
perform or support a safety-related intended function, or perform functions that
demonstrate compliance with the requirements of one of the five license renewal
regulated events. For the systems and structures determined to be in scope, the
intended functions that are the bases for including the systems and structures in
scope were also identified. Scoping evaluations are documented in a System or
Structure Scoping Report.

If any portion of a system or structure met the scoping criteria of 10 CFR 54.4,
the system or structure was included in the scope of license renewal.
Mechanical systems and structures were then further evaluated to determine
those mechanical and structural components that perform or support the
identified intended functions. The in scope boundaries of mechanical systems
and structures were developed. These boundaries are also depicted on the
license renewal boundary drawings. The boundaries of the mechanical systems
and structures within the scope of license renewal are highlighted in color. In
scope structures and mechanical components are shown in green, except
nonsafety-related mechanical components that are within the scope of license
renewal to preclude physical or spatial interaction, or provide structural support to
safety-related SSCs, which are shown in red.

All electrical components within the in scope mechanical and electrical systems
were included in the scope of license renewal as electrical commodities.
Consequently, further system evaluations to determine which electrical
components were required to perform or support the system intended functions
were not required.
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LRA Section 2.1.2, “Information Sources Used for Scoping and Screening,” states that the
UFSAR, fire hazards analysis report, EQ master list, maintenance rule database, configuration
baseline documents, and controlled plant component database were the primary sources of
information used during the scoping process.

LRA Section 2.1.6.3, “Stored Equipment,” states that the equipment that is stored on site for
installation in response to a DBE is considered to be within the scope of license renewal. At
Salem, certain Appendix R fire scenarios used stored equipment to facilitate repairs following
the fire. The stored equipment credited for Appendix R repairs are listed in controlled station
procedures. These components are confirmed to be available and in good operating condition
by periodic surveillance inspections.

LRA Section 2.1.6.4, “Consumables,” states that the evaluation process for consumables is
consistent with the guidance provided in NUREG-1800, Table 2.1-3. Consumables have been
divided into the following four categories for the purpose of license renewal: (1) packing,
gaskets, component seals, and O-rings; (2) structural sealants; (3) oil, grease, and component
filters; and (4) system filters, fire extinguishers, fire hoses, and airpacks.

2.1.4.4.2 Staff Evaluation

The staff reviewed the applicant’s methodology for performing the scoping of plant systems and
components to ensure it was consistent with 10 CFR 54.4. The methodology used to determine
the systems and components within the scope of license renewal was documented in
implementing procedures and scoping results reports for systems. The scoping process defined
the plant in terms of systems and structures. Specifically, the implementing procedures
identified the systems and structures that are subject to 10 CFR 54.4 review, described the
processes for capturing the results of the review, and were used to determine if the system or
structure performed intended functions consistent with the criteria of 10 CFR 54.4(a). The
process was completed for all systems and structures to ensure that the entire plant was
addressed.

The staff reviewed the LRA and applicable implementing procedures that addressed the
process used to evaluate stored equipment, credited for response to a DBE, for inclusion within
the scope of license renewal. The staff determined that the applicant had appropriately
considered stored equipment and included it within the scope of license renewal. In addition,
the staff reviewed the LRA and applicable implementing procedures that addressed the process
used to evaluate consumables for inclusion within the scope of license renewal. The staff
determined that the applicant had appropriately determined that structural sealants were
included within the scope of license renewal.

The applicant documented the results of the plant-level scoping process in accordance with the
implementing procedures. The results were provided in the systems and structures documents
and reports which contained information including 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 intended functions. During the audit, the staff reviewed
selected documents and reports and concluded that the applicant’s scoping results contained
an appropriate level of detail to document the scoping process.
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2.1.4.4.3 Conclusion

Based on its review of the LRA, implementing procedures, reports, and selected system scoping
results reviewed during the audit, the staff concludes that the applicant’'s methodology for
identifying SSCs within the scope of license renewal, and their intended functions, is consistent
with the requirements of 10 CFR 54.4 and, therefore, is acceptable.

2.1.4.5 Mechanical Component Scoping

2.1.4.5.1 Summary of Technical Information in the Application

In addition to the information previously discussed in SER Section 2.1.4.4.1, LRA Section 2.1.5,
“Scoping Procedure,” states:

The scoping process is the systematic process used to identify the 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 functions and intended functions were identified from a review of the
source CLB documents. In scope boundaries were established and documented
in the scoping evaluations, based on the identified intended functions. The in
scope boundaries form the basis for identification of the in scope components,
which is the first step in the screening process. System and structure scoping
evaluations are documented and have been retained in a license renewal
database.

In LRA Section 2.1.5.5, “Scoping Boundary Determination,” the applicant stated:

For mechanical systems, the mechanical components that support the system
intended functions are included in the scope of license renewal and are depicted
on the applicable system piping and instrumentation diagram. Mechanical
system piping and instrumentation diagrams are marked up to create license
renewal boundary drawings showing the in scope components. Components
that are required to support a safety-related function, or a function that
demonstrates compliance with one of the license renewal regulated events, are
identified on the system piping and instrumentation diagram by green
highlighting. Nonsafety-related components that are connected to safety-related
components and are required to provide structural support at the
safety/nonsafety interface, or components whose failure could prevent
satisfactory accomplishment of a safety-related function due to spatial interaction
with safety-related SSCs, are identified by red highlighting. A computer sort and
download of associated system components from the SAP database confirms the
scope of components in the system. Plant walkdowns were performed when
required for additional confirmation.

2.1.4.5.2 Staff Evaluation

The staff used the SRP-LR to evaluate LRA Sections 2.1.5 and 2.1.5.5 and the applicant’s
guidance in the implementing procedures and reports to perform the review of the mechanical
scoping process. The implementing procedures and reports provided instructions for identifying
the evaluation boundaries. Information related to system operations in support of the intended
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functions was necessary to determine the mechanical system evaluation boundary. Based on
the review of the implementing procedures and the CLB documents associated with mechanical
system scoping, the staff determined that the guidance and CLB source information noted
above were consistent with the information in the LRA for identifying mechanical components
and support structures in mechanical systems that are within the scope of license renewal.

The staff conducted detailed discussions with the applicant’s license renewal project personnel
and reviewed documentation pertinent to the scoping process. The staff assessed whether the
applicant had appropriately applied the scoping methodology outlined in the LRA and
implementing procedures and whether the scoping results were consistent with CLB
requirements. The staff determined that the applicant’s procedure was consistent with the
description provided in LRA Sections 2.1.5 and 2.1.5.5 and the guidance contained in SRP-LR
Section 2.1 was adequately implemented.

The staff selected and reviewed the scoping reports for the CVCS, component cooling system,
radioactive drain system, and AFW system for mechanical component types that met the
scoping criteria of 10 CFR 54.4. The staff verified that the applicant had identified and used
pertinent engineering and licensing information in order to determine the mechanical component
types required to be within the scope of license renewal. As part of the review process, the staff
evaluated: (1) each system’s intended functions identified for the CVCS, component cooling
system, radioactive drain system, and AFW system; (2) the basis for inclusion of the intended
function; and (3) the process used to identify each of the system component types. The staff
verified that the applicant had identified and highlighted system drawings to develop the license
renewal boundaries in accordance with the procedural guidance. Additionally, the staff
determined that the applicant had performed an independent verification of the results in
accordance with the governing procedures. The staff verified that the applicant had license
renewal personnel knowledgeable about the system and these personnel had performed
independent reviews of the highlighted drawings to ensure accurate identification of system
intended functions. The staff also verified that the applicant had performed additional
cross-discipline verification and independent reviews of the resultant highlighted drawings
before final approval of the scoping effort.

2.1.4.5.3 Conclusion

On the basis of its review of the LRA and supporting documents, discussion with the applicant,
and the system review of mechanical scoping results, the staff concludes that the applicant’s
methodology for identifying mechanical SSCs within the scope of license renewal is in
accordance with the requirements of 10 CFR 54.4 and, therefore, is acceptable.

2.1.4.6 Structural Component Scoping

2.1.4.6.1 Summary of Technical Information in the Application
In LRA Section 2.1.5, the applicant stated:

The scoping process is the systematic process used to identify the 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 functions and intended functions were identified from a review of the
source CLB documents. In scope boundaries were established and documented
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in the scoping evaluations, based on the identified intended functions. The in
scope boundaries form the basis for identification of the in scope components,
which is the first step in the screening process. System and structure scoping
evaluations are documented and have been retained in a license renewal
database.

In LRA Section 2.1.5.5, the applicant stated:

For structures, the structural components that support the intended functions are
included in the scope of license renewal. The structural components are
identified from a review of applicable plant design drawings of the structure.

Plant walkdowns were performed when required for additional confirmation. A
single site plan layout drawing is marked up to create a license renewal boundary
drawing showing the structures in the scope of license renewal.

2.1.4.6.2 Staff Evaluation

The staff evaluated LRA Sections 2.1.5 and 2.1.5.5, and subsections, and the guidance
contained in the applicant’s implementing procedures and reports to perform the review of the
structural scoping process. The staff reviewed the applicant’s approach for identifying
structures relied upon to perform the functions described in 10 CFR 54.4(a). As part of this
review, the staff discussed the methodology with the applicant, reviewed the documentation
developed to support the review, and evaluated the scoping results for selected structures that
were identified within the scope of license renewal. The staff determined that the applicant had
identified and developed a list of plant structures and the structures’ intended functions through
a review of the plant component database, the Structures Monitoring Program, UFSAR,
controlled drawings, maintenance procedures, and walkdowns. Each structure the applicant
identified was evaluated against the criteria of 10 CFR 54.4(a)(1), (a)(2), and (a)(3).

The staff reviewed selected portions of the plant component database, UFSAR, drawings,
procedures, and implementing procedures to verify the adequacy of the methodology. The staff
selected and reviewed the source documentation for the turbine building to verify that the
application of the methodology would provide the results as documented in the turbine building
scoping report and in the LRA. The staff verified that the applicant had identified and used
pertinent engineering and licensing information in order to determine that the turbine building
was required to be included within the scope of license renewal. In addition, during the scoping
and screening methodology audit, the staff performed walkdowns of selected areas of the
turbine building to verify proper implementation of the scoping process. As part of the review
process, the staff evaluated the intended functions identified for the turbine building and the
structural components, the basis for inclusion of the intended function, and the process used to
identify each of the component types.

2.1.4.6.3 Conclusion

On the basis of its review of information in the LRA and supporting documents, implementing
procedures, and structural scoping results, the staff concludes that the applicant’s methodology
for identification of the structural SSCs within the scope of license renewal is in accordance with
the requirements of 10 CFR 54.4 and, therefore, is acceptable.
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2.1.4.7 Electrical Component Scoping

2.1.4.7.1 Summary of Technical Information in the Application
In LRA Section 2.1.5, the applicant stated:

The scoping process is the systematic process used to identify the 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 functions and intended functions were identified from a review of the
source CLB documents. In scope boundaries were established and documented
in the scoping evaluations, based on the identified intended functions. The in
scope boundaries form the basis for identification of the in scope components,
which is the first step in the screening process. System and structure scoping
evaluations are documented and have been retained in a license renewal
database.

In LRA Section 2.1.5.5, the applicant stated:

Electrical and I&C systems, and electrical components within mechanical
systems, did not require further system evaluations to determine which
components were required to perform or support the identified intended
functions. A bounding scoping approach is used for electrical equipment. All
electrical components within in scope systems were included in the scope of
license renewal. In scope electrical components were placed into commodity
groups and were evaluated as commodities during the screening process.

2.1.4.7.2 Staff Evaluation

The staff evaluated LRA Sections 2.1.5 and 2.1.5.5, and subsections, and the guidance
contained in the applicant’s implementing procedures and reports to perform the review of the
electrical scoping process. The staff reviewed the applicant’s approach to identifying electrical
and I1&C SSCs relied upon to perform the functions described in 10 CFR 54.4(a). The staff
reviewed portions of the documentation used by the applicant to perform the electrical scoping
process including the UFSAR, plant component database, CLB documentation, drawings, and
specifications. As part of this review, the staff discussed the methodology with the applicant,
reviewed the implementing procedures developed to support the review, and evaluated the
scoping results for selected SSCs that were identified within the scope of license renewal. The
staff determined that the applicant had included electrical and instrument control components,
including components contained in the mechanical or structural systems, within the scope of
license renewal on a commodity basis.

2.1.4.7.3 Conclusion

On the basis of its review of information contained in the LRA, implementing procedures and
supporting documents, discussions with the applicant, and a review of selected electrical
scoping results, the staff concludes that the applicant’s methodology for the identification of
electrical and 1&C SSCs within the scope of license renewal is in accordance with the
requirements of 10 CFR 54.4 and, therefore, is acceptable.
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2.1.4.8 Scoping Methodology Conclusion

On the basis of its review of the LRA, implementing procedures, and a review of selected
scoping results, the staff concludes that the applicant’s scoping methodology was consistent
with the guidance contained in the SRP-LR and identified those SSCs: (1) that are
safety-related, (2) whose failure could affect safety-related functions, and (3) that are necessary
to demonstrate compliance with the NRC regulations for fire protection, EQ, PTS, ATWS, and
SBO. The staff concludes that the applicant’s methodology is consistent with the requirements
of 10 CFR 54.4(a) and, therefore, is acceptable.

2.1.5 Screening Methodology

2.1.5.1 General Screening Methodology

2.1.5.1.1 Summary of Technical Information in the Application

LRA Section 2.1.6.1, “Identification of Structures and Components Subject to AMR,” and
subsections, describes the screening process that identifies the SCs within the scope of license
renewal that are subject to an AMR. In LRA Section 2.1.6.1, the applicant stated:

Structures and components that perform an intended function without moving
parts or without a change in configuration or properties are defined as passive for
license renewal. Passive structures and components that are not subject to
replacement based on a qualified life or specified time period are defined as
long-lived for license renewal. The screening procedure is the process used to
identify the passive, long-lived structures and components in the scope of license
renewal and subject to aging management review.

NUREG-1800, “Standard Review Plan for Review of License Renewal
Applications for Nuclear Power Plants” and NEI 95-10, Appendix B were used as
the basis for the identification of passive structures and components. Most
passive structures and components are long-lived. In the few cases where a
passive component is determined not to be long-lived, such determination is
documented in the screening evaluation and, if applicable, on the associated
license renewal boundary drawing. The Salem structures and components
subject to AMR have been identified in accordance with the requirements of

10 CFR 54.21(a)(1) described above.

2.1.5.1.2 Staff Evaluation

Pursuant to 10 CFR 54.21, each LRA must contain an IPA that identifies SCs within the scope
of license renewal that are subject to an 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 determine the 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.
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The staff reviewed the methodology used by the applicant to identify the mechanical and
structural components and electrical commodity groups within the scope of license renewal that
should be subject to an AMR. The applicant implemented a process for determining which SCs
were subject to an AMR in accordance with the requirements of 10 CFR 54.21(a)(1). In LRA
Section 2.1.6.1, the applicant discussed these screening activities as they relate to the
component types and commodity groups within the scope of license renewal.

The staff determined that the screening process evaluated the component types and commaodity
groups, included within the scope of license renewal, to determine which ones were long-lived
and passive and, therefore, subject to an AMR. The staff reviewed LRA Section 2.3, “Scoping
and Screening Results: Mechanical”; LRA Section 2.4, “Scoping and Screening Results:
Containment, Structures and Components Supports”; and LRA Section 2.5, “Scoping and
Screening Results: Electrical and Instrumentation and Controls (I&C) Systems.” These LRA
sections provide the results of the process used to identify component types and commodity
groups subject to an AMR. The applicant provided the staff with a detailed discussion of the
processes used for each discipline and provided administrative documentation that described
the screening methodology. The staff also reviewed the screening results reports for the CVCS,
component cooling system, radioactive drain system, AFW system, and the turbine building.

2.1.5.1.3 Conclusion

On the basis of its review of the LRA, the implementing procedures, and selected screening
results, the staff concludes that the applicant’s screening methodology was consistent with the
guidance contained in the SRP-LR and was capable of identifying passive, long-lived
components within the scope of license renewal that are subject to an AMR. The staff
concludes that the applicant’s process for determining which component types and commodity
groups subject to an AMR is consistent with the requirements of 10 CFR 54.21 and, therefore, is
acceptable.

2.1.5.2 Mechanical Component Screening

2.1.5.2.1 Summary of Technical Information in the Application

In LRA Section 2.1.6.1, “Identification of Structures and Components Subject to AMR,” the
applicant stated:

For in scope mechanical systems, the completed scoping packages include
written descriptions and marked up system piping and instrumentation diagrams
that clearly identify the in scope system boundary for license renewal. The
marked up system piping and instrumentation diagrams are called boundary
drawings for license renewal. These system boundary drawings were carefully
reviewed to identify the passive, long-lived components, and the identified
components were then entered into the license renewal database. Component
listings from the SAP database were also reviewed to confirm that all system
components were considered. 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. Finally, the
identified list of passive, long-lived system components was benchmarked
against previous license renewal applications containing a similar system.

2-28



Structures and Components Subject to Aging Management Review

2.1.5.2.2 Staff Evaluation

The staff reviewed the mechanical screening methodology discussed and documented in LRA

Section 2.1.6.1, implementing procedures, scoping and screening reports, and license renewal

drawings. The staff determined that the mechanical system screening process used the results
from the scoping process and that the applicant reviewed each system evaluation boundary as
depicted on system drawings to identify passive and long-lived components.

Additionally, the staff determined that the applicant had identified all passive and long-lived
components that perform or support an intended function within the system evaluation
boundaries and determined those components to be subject to an AMR. The results of the
review were documented in the scoping and screening reports, which contain the information
sources reviewed and the component-intended functions.

The staff verified that mechanical system evaluation boundaries were established for each
system within the scope of license renewal and that the boundaries were determined by
mapping the system-intended function boundary onto system drawings. The staff verified that
the applicant reviewed the components within the system-intended function boundary to
determine if the component supported the system-intended function and that those components
that supported the system intended function were reviewed to determine if the component was
passive and long-lived and, therefore, subject to an AMR.

The staff reviewed portions of the UFSAR, plant component database, CLB documentation,
procedures, drawings, specifications, and selected scoping and screening reports. The staff
conducted detailed discussions with the applicant’s license renewal team and reviewed
documentation pertinent to the screening process. The staff assessed whether the mechanical
screening methodology outlined in the LRA and implementing procedures was appropriately
implemented and if the scoping results were consistent with CLB requirements. During the
scoping and screening methodology audit, the staff discussed the screening methodology with
the applicant and reviewed the applicant’s screening reports for the CVCS, component cooling
system, radioactive drain system, and AFW system to verify proper implementation of the
screening process. In addition, the staff performed walkdowns of selected portions of the
systems as an example of the methodology and its implementation. Based on these activities,
the staff did not identify any discrepancies between the methodology documented and the
implementation results.

2.1.5.2.3 Conclusion

On the basis of its review of the LRA, the screening implementation procedures, selected
portions of the UFSAR, plant component database, CLB documentation, procedures, drawings,
specifications, selected scoping and screening reports, and a review of the results for selected
systems, the staff concludes that the applicant’s methodology for identification of mechanical
components within the scope of license renewal and subject to an AMR is in accordance with
the requirements of 10 CFR 54.21(a)(1) and, therefore, is acceptable.
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2.1.5.3 Structural Component Screening

2.1.5.3.1 Technical Information in the Application
In LRA Section 2.1.6.1, the applicant stated:

For in scope structures, the completed scoping packages include written
descriptions of the structure. If only selected portions of the structure are in
scope, the in scope portions are described in the scoping evaluation. The
associated structure drawings were carefully reviewed to identify the passive,
long-lived structures and components, and the identified structures and
components were then entered into the license renewal database. Component
listings from the SAP database were also reviewed to confirm that all structural
components were considered. Plant walkdowns were performed when required
for confirmation. Finally, the identified list of passive, long-lived structures and
components was benchmarked against previous license renewal applications.

2.1.5.3.2 Staff Evaluation

The staff reviewed the structural screening methodology discussed and documented in LRA
Section 2.1.6, the implementing procedures, and the license renewal drawings. The staff
reviewed the applicant’s methodology for identifying structural components that are subject to
an AMR as required in 10 CFR 54.21(a)(1). The staff verified that the applicant had reviewed
the structures included within the scope of license renewal and identified the passive, long-lived
components with component-level intended functions and determined those components to be
subject to an AMR.

The staff reviewed selected portions of the UFSAR, the Structures Monitoring Program, and
scoping and screening reports, which the applicant had used to perform the structural scoping
and screening activities. The staff also reviewed the structural drawings to document the SCs
within the scope of license renewal and subject to an AMR. The staff conducted discussions
with the applicant’s license renewal team and reviewed documentation pertinent to the
screening process to assess if the screening methodology outlined in the LRA and
implementing procedures were appropriately implemented and if the screening results were
consistent with the CLB requirements. In addition, during the scoping and screening
methodology audit, the staff reviewed the turbine building to verify proper implementation of the
screening process and performed walkdowns of selected areas. Based on the review activities,
the staff did not identify any discrepancies between the methodology documented and the
implementation results.

2.1.5.3.3 Conclusion

On the basis of its review of the LRA, implementation procedures, the UFSAR, plant component
database, CLB documentation, drawings, specifications and selected scoping and screening
reports, discussion with the applicant, and the results of the screening methodology, the staff
concludes that the methodology for identification of structural components within the scope of
license renewal and subject to an AMR is in accordance with the requirements of

10 CFR 54.21(a)(1) and, therefore, is acceptable.
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2.1.5.4 Electrical Component Screening

2.1.5.4.1 Summary of Technical Information in the Application

In LRA Section 2.1.6.1, “Identification of Structures and Components Subject to AMR,” the
applicant stated:

Screening of electrical and 1&C components used a bounding approach as
described in NEI 95-10. Electrical commodity groups were identified without
regard to system. Electrical and 1&C components/commaodity groups are subject
to aging management review, unless they are determined to not be in scope at
the system level. The commodity groups subject to an AMR are identified by
applying the criteria of 10 CFR 54.21(a)(1). This method provides the most
efficient means for determining the electrical commodity groups subject to an
AMR since many electrical and 1&C components/commodity groups are active.
The sequence of steps and special considerations for identification of electrical
components that require an AMR is as follows:

° Electrical and I&C components in within scope systems at Salem were
identified and listed. The electrical and I&C component commodity
groups were identified from a review of plant documents, controlled
drawings, the plant component database (SAP), and interface with the
parallel mechanical and civil/structural screening efforts.

° Following the identification of the electrical component commodity groups,
the criterion of 10 CFR 54.21(a)(1)(i) was applied to identify component
commodity groups that perform their functions without moving parts or
without a change in configuration or properties (referred to as “passive”
components). These components were identified utilizing the guidance of
NEI 95-10 and the [Electric Power Research Institute] EPRI License
Renewal Electrical Handbook.

° The screening criterion found in 10 CFR 54.21(a)(1)(ii) excludes those
components or commodity groups that are subject to replacement based
on a qualified life or specific time period from the requirements of an
aging management review. The 10 CFR 54.21(a)(1)(ii) screening
criterion was applied to those components and commaodity groups that
were not previously eliminated by the application of the
10 CFR 54.21(a)(1)(i) screening criterion.

2.1.5.4.2 Staff Evaluation

The staff reviewed the applicant’s methodology used for electrical screening in LRA

Section 2.1.6.1 and subsections, implementing procedures, bases documents, and reports. The
staff verified that the applicant used the screening process described in these documents along
with the information contained in NEI 95-10, Appendix B and the SRP-LR, to identify the
electrical and 1&C components subject to an AMR.

The staff determined that the applicant had identified commodity groups which were found to

meet the passive criteria in accordance with NEI 95-10. In addition, the staff determined that
the applicant evaluated and identified passive commodities on whether they were subject to
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replacement based on a qualified life or specified time period (short-lived), or not subject to
replacement based on a qualified life or specified time period (long-lived). The applicant had
correctly determined the remaining passive, long-lived components to be subject to an AMR.

The staff reviewed selected portions of the UFSAR, the plant component database, the CLB
documentation, documents, procedures, drawings, specifications, and selected scoping and
screening reports. The staff conducted detailed discussions with the applicant’s license renewal
team and reviewed documentation pertinent to the screening process. The staff assessed
whether the electrical screening methodology outlined in the LRA and procedures were
appropriately implemented and if the scoping results were consistent with CLB requirements.
During the scoping and screening methodology audit, the staff discussed the screening
methodology with the applicant and reviewed the applicant’s screening reports for selected
systems to verify proper implementation of the screening process. Based on these audit
activities, the staff did not identify any discrepancies between the methodology documented and
the implementation results.

2.1.5.4.3 Conclusion

On the basis of its review of the LRA, implementing procedures, selected portions of the
UFSAR, plant component database, CLB documentation, procedures, drawings, specifications
and selected scoping and screening reports, discussion with the applicant, and the results of the
screening methodology, the staff concludes that the applicant’s methodology for identification of
electrical components within the scope of license renewal and subject to an AMR is in
accordance with the requirements of 10 CFR 54.21(a)(1) and, therefore, is acceptable.

2.1.5.5 Screening Methodology Conclusion

On the basis of its review of the LRA, implementing procedures, discussions with the applicant’s
staff, and a selected review of screening results, the staff concludes that the applicant’s
screening methodology is consistent with the guidance contained in the SRP-LR and that the
applicant identified those passive, long-lived components within the scope of license renewal
that are subject to an AMR. The staff concludes that the applicant’'s methodology is consistent
with the requirements of 10 CFR 54.21(a)(1) and, therefore, is acceptable.

2.1.6 Summary of Evaluation Findings

On the basis of its review of the information presented in LRA Section 2.1, the supporting
information in the scoping and screening implementing procedures and reports, the information
presented during the scoping and screening methodology audit, discussions with the applicant,
selected system reviews, and the applicant’s response dated May 28, 2010, to the staff's RAls,
the staff concludes that the applicant’s scoping and screening methodology is consistent with
the requirements of 10 CFR 54.4. The staff also concludes that the applicant’s description and
justification of its scoping and screening methodology are adequate to meet the requirements of
10 CFR 54.21(a)(1). From this review, the staff concludes that the applicant’s methodology for
identifying systems and structures within the scope of license renewal and SCs requiring an
AMR is acceptable.
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2.2 Plant-Level Scoping Results

2.2.1 Introduction

LRA Section 2.1 describes the methodology for identifying systems and structures within the
scope of license renewal. In LRA Section 2.2, the applicant used the scoping methodology to
determine which systems and structures must be included within the scope of license renewal.

The staff reviewed the plant-level scoping results to determine whether the applicant has
properly identified the following three groups:

° Systems and structures relied upon to mitigate DBEs, as required by 10 CFR 54.4(a)(1).

. Systems and structures the failure of which could prevent satisfactory accomplishment
of any safety-related functions, as required by 10 CFR 54.4(a)(2).

. Systems and structures relied on in safety analyses or plant evaluations to perform
functions required by regulations referenced in 10 CFR 54.4(a)(3).

2.2.2 Summary of Technical Information in the Application

LRA Table 2.2-1 lists those mechanical systems, electrical and 1&C systems, and structures that
are within the scope of license renewal. Also in LRA Table 2.2-1, the applicant listed the
systems and structures that do not meet the criteria specified in 10 CFR 54.4(a) and are
excluded from the scope of license renewal. Based on the DBEs considered in the CLB, other
CLB information relating to nonsafety-related systems and structures, and certain regulated
events, the applicant identified plant-level systems and structures within the scope of license
renewal as defined by 10 CFR 54 .4.

2.2.3 Staff Evaluation

The purpose of the staff’'s evaluation was to determine whether the applicant properly identified
the systems and structures within the scope of license renewal in accordance with 10 CFR 54.4.

In LRA Section 2.1, the applicant described its methodology for identifying systems and
structures within the scope of license renewal and subject to an AMR. The staff reviewed the
scoping and screening methodology and provides its evaluation in SER Section 2.1. To verify
that the applicant properly implemented its methodology, the staff’s review focused on the
implementation results shown in LRA Table 2.2-1 to confirm that there were no omissions of
plant-level systems and structures that should be within the scope of license renewal.

The staff determined whether the applicant properly identified the systems and structures within
the scope of license renewal in accordance with 10 CFR 54.4. The staff reviewed selected
systems and structures that the applicant did not identify as within the scope of license renewal
to determine whether the systems and structures have any intended functions requiring their
inclusion within the scope of license renewal. The staff’s review of the applicant’s
implementation was conducted in accordance with the guidance in SRP-LR Section 2.2,
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“Plant-Level Scoping Results.” The staff reviewed LRA Section 2.2 and the UFSAR supporting
information to determine whether the applicant failed to identify any systems and structures
within the scope of license renewal.

2.2.4 Conclusion

On the basis of its review, as discussed above, the staff concludes that the applicant has
appropriately identified the systems and structures within the scope of license renewal in
accordance with 10 CFR 54 .4.
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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:

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 passive,
long-lived SCs within the scope of license renewal and 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 verify that the applicant identified the
mechanical system SCs that met the scoping criteria and were subject to an AMR, confirming
that there were no omissions. The staff’s evaluation of mechanical systems was performed
using the evaluation methodology described in this SER and in the guidance in SRP-LR
Section 2.3, and took into account where applicable, the system function(s) described in the
UFSAR. The objective was to determine whether the applicant has identified, in accordance
with 10 CFR 54.4, 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).

In its scoping evaluation, the staff reviewed the LRA, 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 LRA 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 omitted from the
scope of license renewal.

After reviewing the scoping results, the staff evaluated the applicant’s screening results. For
those SCs with intended functions delineated in accordance with 10 CFR 54.4(a), the staff
verified the applicant properly screened out only: (1) SCs that have functions performed with
moving parts or 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).
For SCs not meeting either of these criteria, the staff verified the remaining SCs received an
AMR, as required by 10 CFR 54.21(a)(1).

The staff evaluation of the mechanical system scoping and screening results applies to all
mechanical systems reviewed. Those systems that required RAls to be generated (if any)
include an additional staff evaluation which specifically addresses the applicant’s response to
the RAI(s).
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2.3.1 Reactor Vessel, Internals, and Reactor Coolant System

LRA Section 2.3.1 describes the reactor vessel (RV), internals, and reactor coolant system
(RCS) SCs subject to an AMR for license renewal. The applicant described the supporting SCs
of the RV, internals, and RCS in the following LRA sections:

2.3.1.1 reactor coolant system
2.3.1.2 reactor vessel

2.3.1.3 reactor vessel internals
2.3.1.4 SGs

2.3.1.1 Reactor Coolant System

2.3.1.1.1 Summary of Technical Information in the Application

LRA Section 2.3.1.1 describes the RCS, which is a normally operating system designed to
circulate sub-cooled reactor coolant to transfer heat from the reactor core to the secondary fluid
in four SGs during normal operation and anticipated operational occurrences. The system is
capable of transferring this heat using forced circulation with the reactor coolant pumps (RCPs)
during normal operation, or using natural circulation when necessary during emergency
operations. The RCS also contains the RV level instrumentation. The RCS consists of the
following major components: pressurizer, reactor coolant pressure boundary components (hot
leg piping and cold leg piping), RCPs and their oil lift system, pressurizer relief tank, pressurizer
heaters, pressurizer surge line, pressurizer spray line, and the reactor head vent piping. RV
level instrumentation consists of two redundant trains of hydraulic components and
instrumentation.

LRA Table 2.3.1-1 identifies the components subject to an AMR for the RCS by component type
and intended function.

2.3.1.1.2 Conclusion

Based on the results of the staff evaluation discussed in SER Section 2.3 and on a review of the
LRA, UFSAR, and applicable boundary drawings, the staff concludes that the applicant has
appropriately identified the RCS mechanical components within the scope of license renewal, as
required by 10 CFR 54.4(a), and that the applicant has adequately identified the system
components subject to an AMR in accordance with the requirements stated in

10 CFR 54.21(a)(1).

2.3.1.2 Reactor Vessel

2.3.1.2.1 Summary of Technical Information in the Application

LRA Section 2.3.1.2 describes the RV system, which is a normally operating system designed
to contain the pressure and heat in the core and transfer this heat to the reactor coolant. The
RV system consists of the following major components: the RV, the integrated head assembily,
control rod drive mechanisms, the attached vent, flange leak-off, drain, level instrumentation
piping and components, the vessel shells, upper shell flange, nozzle shell course, nozzles, safe
ends, closure studs, the lower head, the core support lug, and the primary nozzle supports.
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The purpose of the RV system is to maintain the RV pressure boundary and provide structural
support for the RV internals, core, and control rod drive mechanisms. The control rod drive
system is used to insert negative reactivity into the reactor core. The RV also provides a
pressure boundary for fluid in the vessel and acts as a boundary to preclude fission products
from entering the environment.

LRA Table 2.3.1-2 identifies the components subject to an AMR for the RV system by
component type and intended function.

2.3.1.2.2 Conclusion

Based on the results of the staff evaluation discussed in SER Section 2.3 and on a review of the
LRA, UFSAR, and applicable boundary drawings, the staff concludes that the applicant has
appropriately identified the RV system mechanical components within the scope of license
renewal, as required by 10 CFR 54.4(a), and that the applicant has adequately identified the
system components subject to an AMR in accordance with the requirements stated in

10 CFR 54.21(a)(1).

2.3.1.3 Reactor Vessel Internals

2.3.1.3.1 Summary of Technical Information in the Application

LRA Section 2.3.1.3 describes the RV internals system, which is a normally operating system
designed to maintain the reactor core assembly geometry, maintain the reactor core subcritical
for any mode of operation or DBE, and introduce negative reactivity to make the reactor
subcritical. The RV internals consist of the upper core support structure, the lower core support
structure, and the incore instrumentation support structure. Also included are the flux thimble
tubes, fuel assemblies, and the rod cluster control assembilies.

The overall purpose of the RV internals is to direct reactor coolant through the core to achieve
acceptable flow distribution and restrict bypass flow, so that heat transfer performance
requirements are met during all modes of operation. The upper core support structure is used
to provide structural support and contain the guide tube assemblies that shield and guide the
control rod drive shafts and control rods. The lower core support structure provides structural
support for vertical loads, forms a periphery enclosure of the core including core baffles and a
bottom flow distribution plate for efficient flow distribution, and provides neutron shielding by
means of the thermal shield. The incore instrumentation support structure is used to provide
structural support for the bottom-mounted incore instrumentation (flux thimbles and
thermocouples) and to maintain a pressure boundary between the reactor coolant and the
containment atmosphere.

The purpose of the fuel assembilies is to: (1) generate heat from the fuel rods, (2) maintain a
coolable fuel rod geometry, and (3) promote efficient heat transfer from the nuclear fuel to the
reactor coolant. The rod cluster control assemblies are used to provide reactivity control for
shutdown, control reactivity changes resulting from reactor coolant temperature

changes, control the power coefficient of reactivity, and also control void formation.

LRA Table 2.3.1-3 identifies the components subject to an AMR for the RV internals by
component type and intended function.
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2.3.1.3.2 Conclusion

Based on the results of the staff evaluation discussed in SER Section 2.3 and on a review of the
LRA, UFSAR, and applicable boundary drawings, the staff concludes that the applicant has
appropriately identified the RV internals system mechanical components within the scope of
license renewal, as required by 10 CFR 54.4(a), and that the applicant has adequately identified
the system components subject to an AMR in accordance with the requirements stated in

10 CFR 54.21(a)(1).

2.3.1.4 Steam Generators

2.3.1.4.1 Summary of Technical Information in the Application

LRA Section 2.3.1.4 describes the SGs, which are a normally operating system designed to
serve as a heat sink for the reactor coolant and provide a barrier to prevent fission products and
activated corrosion products in the reactor coolant from entering the steam system. The SGs
consist of the following plant systems: SGs and SG drains and blowdown. The major
components of the SGs are the four SGs per unit. Unit 1 has Westinghouse Model F
recirculating SGs. Unit 2 has AREVA 61/19T recirculating SGs.

The purposes of the SGs are to: (1) to transfer heat from the reactor coolant to the main
feedwater via the four recirculating SGs during normal operation and anticipated operational
occurrences so that reactor core thermal limits are not exceeded, (2) to provide a pressure
boundary to separate fission products from the environment, and (3) to provide containment
isolation.

LRA Table 2.3.1-4 identifies the components subject to an AMR for the SGs by component type
and intended function.

2.3.1.4.2 Conclusion

Based on the results of the staff evaluation discussed in SER Section 2.3 and on a review of the
LRA, UFSAR, and applicable boundary drawings, the staff concludes that the applicant has
appropriately identified the SG system mechanical components within the scope of license
renewal, as required by 10 CFR 54.4(a), and that the applicant has adequately identified the
system components subject to an AMR in accordance with the requirements stated in

10 CFR 54.21(a)(1).

2.3.2 Engineered Safety Features

LRA Section 2.3.2 describes the engineered safety features system SCs subject to an AMR for
license renewal. The applicant described the supporting SCs of the engineered safety features
system in the following LRA sections:

° 2.3.2.1 containment spray system
. 2.3.2.2 residual heat removal system
° 2.3.2.3 safety injection system
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2.3.2.1 Containment Spray System

2.3.2.1.1 Summary of Technical Information in the Application

LRA Section 2.3.2.1 describes the containment spray system, which is a mechanical, standby
system designed to reduce containment pressure to nearly atmospheric pressure, remove
airborne fission products from the containment atmosphere, minimize corrosion of equipment
following a large-break loss-of-coolant accident (LBLOCA), and limit containment pressure
following a main steamline break (MSLB) inside the containment structure. The containment
spray system is comprised of two redundant loops. Each loop consists of one containment
spray pump, one eductor, two sets of nozzles, and the necessary piping, valves,
instrumentation, and controls.

The purpose of the containment spray system is to remove energy from the environment by
transferring heat from the higher temperature atmosphere to the lower temperature spray
droplets discharged from the containment spray nozzles.

LRA Table 2.3.2-1 identifies the components subject to an AMR for the containment spray
system by component type and intended function.

2.3.2.1.2 Conclusion

Based on the results of the staff evaluation discussed in SER Section 2.3 and on a review of the
LRA, UFSAR, and applicable boundary drawings, the staff concludes that the applicant has
appropriately identified the containment spray system mechanical components within the scope
of license renewal, as required by 10 CFR 54.4(a), and that the applicant has adequately
identified the system components subject to an AMR in accordance with the requirements
stated in 10 CFR 54.21(a)(1).

2.3.2.2 Residual Heat Removal System

2.3.2.2.1 Summary of Technical Information in the Application

LRA Section 2.3.2.2 describes the residual heat removal (RHR) system, which is a standby,
mechanical emergency core cooling system (ECCS) designed to provide low pressure injection
flow and long-term core cooling following a DBE. The RHR system is comprised of two RHR
pumps, two RHR heat exchangers, one letdown booster pump, the containment sump, and the
associated piping, valves, instrumentation, and controls.

The purpose of the RHR system is to: (1) remove decay heat from the core and residual heat
from the RCS during the latter stages of a plant cooldown, (2) maintain the reactor coolant
temperature during refueling, and (3) provide a means for filling and draining the reactor cavity
and fuel transfer canal during refueling. In the event of a LOCA, the system injects borated
water into the RV.

LRA Table 2.3.2-2 identifies the components subject to an AMR for the RHR system by
component type and intended function.
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2.3.2.2.2 Conclusion

Based on the results of the staff evaluation discussed in SER Section 2.3 and on a review of the
LRA, UFSAR, and applicable boundary drawings, the staff concludes that the applicant has
appropriately identified the RHR system mechanical components within the scope of license
renewal, as required by 10 CFR 54.4(a), and that the applicant has adequately identified the
system components subject to an AMR in accordance with the requirements stated in

10 CFR 54.21(a)(1).

2.3.2.3 Safety Injection System

2.3.2.3.1 Summary of Technical Information in the Application

LRA Section 2.3.2.3 describes the safety injection system, which is a standby,
intermediate-pressure ECCS designed to provide emergency core cooling following a LOCA or
MSLB in the containment structure. The safety injection system is one part of the ECCS along
with the RHR system and the CVCS. The ECCS consists of the following components:
centrifugal charging pumps, RHR pumps, safety injection pumps, safety injection accumulators,
boron injection tank, refueling water storage tank (RWST), and the necessary piping, valves,
controls, and instrumentation.

The purpose of the safety injection system is to: (1) provide core cooling by injecting borated
water from the RWST into the core following a LOCA or MSLB, (2) provide core reflooding
during an LBLOCA by injecting borated water from the safety injection accumulators, and

(3) provide containment isolation for piping penetrations following a DBE.

LRA Table 2.3.2-3 identifies the components subject to an AMR for the safety injection system
by component type and intended function.

2.3.2.3.2 Conclusion

Based on the results of the staff evaluation discussed in SER Section 2.3 and on a review of the
LRA, UFSAR, and applicable boundary drawings, the staff concludes that the applicant has
appropriately identified the safety injection system mechanical components within the scope of
license renewal, as required by 10 CFR 54.4(a), and that the applicant has adequately identified
the system components subject to an AMR in accordance with the requirements stated in

10 CFR 54.21(a)(1).

2.3.3 Auxiliary Systems

LRA Section 2.3.3 identifies the auxiliary system SCs subject to an AMR for license renewal.
The applicant described the supporting SCs of the auxiliary systems in the following LRA
sections:

2.3.3.1 auxiliary building ventilation system
2.3.3.2 chemical and volume control system
2.3.3.3 chilled water system

2.3.3.4 circulating water system

2.3.3.5 component cooling system

2.3.3.6 compressed air system
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2.3.3.7 containment ventilation system

2.3.3.8 control area ventilation system

2.3.3.9 cranes and hoists

2.3.3.10 demineralized water system

2.3.3.11 emergency diesel generators and auxiliary systems
2.3.3.12 fire protection system

2.3.3.13 fresh water system

2.3.3.14 fuel handling and fuel storage system

2.3.3.15 fuel handling ventilation system

2.3.3.16 fuel oil system

2.3.3.17 heating water & heating steam system

2.3.3.18 non-radioactive drain system

2.3.3.19 radiation monitoring system

2.3.3.20 radioactive drain system

2.3.3.21 radwaste system

2.3.3.22 sampling system

2.3.3.23 service water system

2.3.3.24 service water ventilation system

2.3.3.25 spent fuel cooling system

2.3.3.26 switchgear and penetration area ventilation system

Auxiliary Systems Generic Requests for Additional Information. On April 14, 2010, the staff, in
RAI 2.3-01, requested that the applicant provide information enabling the staff to locate the
missing continuation drawings and explain some inconsistencies in the license renewal
drawings. On May 12, 2010, the applicant provided the necessary drawing and explanations of
the inconsistencies.

Based on its review, the staff finds the applicant’s response to RAI 2.3-01 acceptable because
the applicant provided the continuation locations or a description, including component types, to
the license renewal boundary. Therefore, the staff’'s concern described in RAI 2.3-01 is
resolved.

2.3.3.1 Auxiliary Building Ventilation System

2.3.3.1.1 Summary of Technical Information in the Application

LRA Section 2.3.3.1 describes the auxiliary building ventilation system, which is a mechanical,
normally operating, once-through heating and ventilating system for each unit designed for
long-term continuous operation during normal and emergency modes of plant operation.

The purpose of the auxiliary building ventilation system is to control air temperature and air
cleanliness and maintain a negative pressure within selected areas in the auxiliary building
during normal and emergency modes of plant operation.

LRA Table 2.3.3-1 identifies the components subject to an AMR for the auxiliary building
ventilation system by component type and intended function.
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2.3.3.1.2 Conclusion

Based on the results of the staff evaluation discussed in SER Section 2.3 and on a review of the
LRA, UFSAR, and applicable boundary drawings, the staff concludes that the applicant has
appropriately identified the auxiliary building ventilation system mechanical components within
the scope of license renewal, as required by 10 CFR 54.4(a), and that the applicant has
adequately identified the system components subject to an AMR in accordance with the
requirements stated in 10 CFR 54.21(a)(1).

2.3.3.2 Chemical and Volume Control System

2.3.3.2.1 Summary of Technical Information in the Application

LRA Section 2.3.3.2 describes the CVCS which consists of the following plant systems: (1) the
CVCS, (2) the boric acid recovery system, and (3) the primary water recovery system. The
CVCS is a normally operating mechanical system designed to control the inventory of the RCS
during all phases of normal reactor operation.

The main purpose of the CVCS is to: (1) inject borated water from the RWST into the reactor
core following a LOCA for emergency cooling, (2) control the boric acid concentration in the
reactor coolant for reactivity management, (3) control the reactor coolant inventory during all
phases of reactor operations including hydrostatic testing of the RCS, (4) provide for purification
of the reactor coolant to remove corrosion and fission products, (5) provide makeup to the
RWST and spent fuel pool, (6) provide seal injection water for the RCP seals, and (7) vent
gases from the RCS.

LRA Table 2.3.3-2 identifies the components subject to an AMR for the CVCS by component
type and intended function.

2.3.3.2.2 Conclusion

Based on the results of the staff evaluation discussed in SER Section 2.3 and on a review of the
LRA, UFSAR, and applicable boundary drawings, the staff concludes that the applicant has
appropriately identified the CVCS mechanical components within the scope of license renewal,
as required by 10 CFR 54.4(a), and that the applicant has adequately identified the system
components subject to an AMR in accordance with the requirements stated in

10 CFR 54.21(a)(1).

2.3.3.3 Chilled Water System

2.3.3.3.1 Summary of Technical Information in the Application

LRA Section 2.3.3.3 describes the chilled water system which consists of the following plant
systems: (1) the auxiliary building, (2) the administration building, (3) the clean facilities
building, (4) the controlled facilities building, (5) the secondary chemistry laboratory, and (6) the
service building. The chilled water system is a normally operating, mechanical system designed
to provide cooling to safety-related and nonsafety-related ventilation systems.

The purpose of the chilled water system is to provide cooling water to the control room
ventilation coils, nonsafety-related areas, and sampling heat exchangers.
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LRA Table 2.3.3-3 identifies the components subject to an AMR for the chilled water system by
component type and intended function.

2.3.3.3.2 Staff Evaluation

The staff reviewed LRA Section 2.3.3.3, UFSAR Sections 9.4.1.2 and 9.3.1.2, and the license
renewal boundary drawings using the evaluation methodology described in SER Section 2.3.
The staff's review identified areas in which additional information was necessary to complete the
review of the applicant’s scoping and screening results.

In RAI 2.3.3.3-01, dated April 14, 2010, the staff noted that Unit 1 license renewal drawing
LR-205216, sheet 1, at three locations, shows a change of scope classification from

10 CFR 54.4(a)(1) to 10 CFR 54.4(a)(2) after the “&inch diameter orifices near valves 1CH28,
1CHG6, and 1CH20. The piping class break is shown downstream of the “&inch diameter
orifices. The inclusion of safety-related piping within scope for 10 CFR 54.4(a)(2) would conflict
with the scoping procedure described in LRA Section 2.1.5.1. The applicant was requested to
provide additional information to clarify these scoping classifications.

In its response dated May 12, 2010, the applicant stated that the piping on the downstream side
of the “&-inch restricting orifices through the drain lines, including the automatic vacuum relief
valves, are within the scope of license renewal in accordance with 10 CFR 54.4(a)(2). The
license renewal scoping boundary is shown correctly as described on license renewal drawing
LR-205216, sheet 1. The restricting orifices provide adequate isolation of the safety-related
chilled water system equipment from the nonsafety-related drain system. The drain lines on the
downstream side of the restricting orifices are not required to perform any 10 CFR 54.4(a)(1)
function and are, therefore, not within the scope of license renewal in accordance with

10 CFR 54.4(a)(1). The drawing is revised to show the piping classification break at the outlet
of the orifice. The drain lines on the downstream side of the restricting orifices contain water
and, therefore, are within the scope of license renewal in accordance with 10 CFR 54.4(a)(2) for
potential spatial interaction.

Based on its review, the staff finds the applicant’s response to RAI 2.3.3.3-01 acceptable
because the applicant clarified the scoping classification of the pipe lines in question. The staff
agrees that the restricting orifices provide adequate isolation of the safety-related chilled water
system equipment from the nonsafety-related drain system and the drain lines on the
downstream side of the restricting orifices contain water and, therefore, are within the scope of
license renewal in accordance with 10 CFR 54.4(a)(2) for potential spatial interaction with
safety-related components. Therefore, the staff's concern described in RAI 2.3.3.3-01 is
resolved.

In RAI 2.3.3.3-02 dated April 14, 2010, the staff noted that Unit 2 license renewal drawing
LR-205216, sheet 2, at three locations, shows a change of scope classification from

10 CFR 54.4(a)(1) to 10 CFR 54.4(a)(2) after the “&inch diameter orifices near valves 2CH28,
2CH20, and 2CH6. The piping class break is shown downstream of the '&inch diameter
orifices. The inclusion of safety-related piping within scope for 10 CFR 54.4(a)(2) would conflict
with the scoping procedure described in LRA Section 2.1.5.1. The applicant was requested to
provide additional information to clarify these scoping classifications.

In its response dated May 12, 2010, the applicant stated that the piping on the downstream side

of the Y&-inch restricting orifices through the drain lines, including the automatic vacuum relief
valves, are shown as red and within the scope of license renewal in accordance with
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10 CFR 54.4(a)(2). The license renewal scoping boundary is shown correctly as described
above on license renewal drawing LR-205216, sheet 2. The restricting orifices provide
adequate isolation of the safety-related chilled water system equipment from the
nonsafety-related drain system. The drain lines on the downstream side of the restricting
orifices are not required to perform any 10 CFR 54.4(a)(1) function and are, therefore, not within
the scope of license renewal in accordance with 10 CFR 54.4(a)(1). The drawing is revised to
show the piping classification break at the outlet of the orifice. The drain lines on the
downstream side of the restricting orifices contain water and, therefore, are within the scope of
license renewal in accordance with 10 CFR 54.4(a)(2) for potential spatial interaction.

Based on its review, the staff finds the applicant’s response to RAI 2.3.3.3-02 acceptable
because the applicant clarified the scoping classification of the pipe lines in question. The staff
agrees that the restricting orifices provide adequate isolation of the safety-related chilled water
system equipment from the nonsafety-related drain system and the drain lines on the
downstream side of the restricting orifices contain water and, therefore, are within the scope of
license renewal in accordance with 10 CFR 54.4(a)(2) for potential spatial interaction with
safety-related components. Therefore, the staff’'s concern described in RAI 2.3.3.3-02 is
resolved.

In RAI 2.3.3.3-03, dated April 14, 2010, the staff noted license renewal drawing LR-205216,
sheet 1 showed lines 2-inch-1CH1143 and 2-inch-1CH1142 out of the No. 1 expansion tank
(1CHE1) as within the scope of license renewal for 10 CFR 54.4(a)(1), whereas similar lines
2-inch-2CH1105 and 2-inch-2CH110 out of the No. 2 expansion tank (2CHES8) on license
renewal drawing LR-205216, sheet 2 are shown within scope for 10 CFR 54.4(a)(2). The
applicant was requested to provide additional information explaining why there is a difference in
scope classification in similar lines.

In its response dated May 12, 2010, the applicant stated that there are two level indicators on
the No. 1 expansion tank. One level indicator is within the scope of license renewal in
accordance with 10 CFR 54.4(a)(1) and the other level indicator is within the scope of license
renewal in accordance with 10 CFR 54.4(a)(2). On the Unit 1 license renewal boundary
drawing LR-205216, sheet 1, location D/E-7, the first set of piping lines (2-inch-1CH1143 and
2-inch-1CH1142) for level indicator LA4156/LC4156 are shown correctly as green and within the
scope of license renewal in accordance with 10 CFR 54.4(a)(1). However, the Unit 1 license
renewal boundary drawing LR-205216, sheet 1, location D/E-6, incorrectly shows the second
set of piping lines for level indicator LL6229 as green and within the scope of license renewal in
accordance with 10 CFR 54.4(a)(1). The drawing is revised to show the piping lines
(2-inch-1CH1150, 2-inch-1CH1151, and V2 inch-1CH1156) and components on the downstream
side of the root valves to the No. 1 chilled water expansion tank level indicator LL6229 as red
and within the scope of license renewal in accordance with 10 CFR 54.4(a)(2) for potential
spatial interaction because the piping contains water and is located in the auxiliary building inner
penetration area, which contains safety-related components. Therefore, the piping and
components beyond the root valves to the chilled water expansion tank level indicator LL6229
should show as red and within the scope of license renewal in accordance with

10 CFR 54.4(a)(2) for potential spatial interaction.

The Unit 1 piping lines (2-inch-1CH1149 and 2-inch-1CH1148), location D/E-6, up to and
including the root valves (valve numbers 1CH153 and 1CH154) for the No. 1 chilled water
expansion tank level indicator (LL6229), provide a pressure boundary for the safety-related
chilled water system and are within the scope of license renewal in accordance with

10 CFR 54.4(a)(1) and are shown correctly as green on this license renewal boundary drawing.
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The Unit 2 license renewal boundary drawing LR-205216, sheet 2, location D/E-3, correctly
shows the corresponding piping lines (2-inch-2CH1105 and 2-inch-2CH1107) and components
for the No. 2 chiller expansion tank level indicators and are within the scope of license renewal
in accordance with 10 CFR 54.4(a)(2).

Based on its review, the staff finds the applicant’s response to RAI 2.3.3.3-03 acceptable
because the applicant identified and corrected the scoping classification of the piping lines. The
staff agrees with the applicant’s classification of the Unit 2 piping lines and components for the
No. 2 chiller expansion tank level indicators and the Unit 1 piping and components on the
downstream side of the root valves to the No. 1 chilled water expansion tank level indicator
LL6229 as within the scope of license renewal in accordance with 10 CFR 54.4(a)(2) because of
the potential spatial interaction with safety-related components. The staff also agrees with the
applicant’s classification of Unit 1, location D/E-7, the first set of piping lines for level indicator
LA4156/LC4156 and the piping lines for location D/E-6, up to and including the root valves for
the No. 1 chilled water expansion tank level indicator because they provide a pressure boundary
for the safety-related chilled water system and are within the scope of license renewal in
accordance with 10 CFR 54.4(a)(1). Therefore, the staff's concern described in RAI 2.3.3.3-03
is resolved.

2.3.3.3.3 Conclusion

The staff reviewed the LRA, UFSAR, RAI responses, and boundary drawings to determine
whether the applicant failed to identify any components within the scope of license renewal. In
addition, the staff’s review determined whether the applicant failed to identify any components
subject to an AMR. On the basis of its review, the staff concludes the applicant has
appropriately identified the chilled water system mechanical components within the scope of
license renewal, as required by 10 CFR 54.4(a), and that the applicant has adequately identified
the chilled water system mechanical components subject to an AMR in accordance with the
requirements stated in 10 CFR 54.21(a)(1).

2.3.3.4 Circulating Water System

2.3.3.4.1 Summary of Technical Information in the Application

LRA Section 2.3.3.4 describes the circulating water system which provides a discharge path to
the Delaware River for the service water (SW) system and the non-radioactive liquid waste
system. The circulating water system is a normally operating system designed to supply
Delaware River water to cool each unit’s triple-shell main condenser, discharging the effluent
back to the Delaware River at a sufficient distance offshore to minimize thermal recirculation
and promote rapid mixing with the river water.

LRA Table 2.3.3-4 identifies the components subject to an AMR for the circulating water system
by component type and intended function.

2.3.3.4.2 Conclusion

Based on the results of the staff evaluation discussed in SER Section 2.3 and on a review of the
LRA, UFSAR, and applicable boundary drawings, the staff concludes that the applicant has

appropriately identified the circulating water system mechanical components within the scope of
license renewal, as required by 10 CFR 54.4(a), and that the applicant has adequately identified
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the system components subject to an AMR in accordance with the requirements stated in
10 CFR 54.21(a)(1).

2.3.3.5 Component Cooling System

2.3.3.5.1 Summary of Technical Information in the Application

LRA Section 2.3.3.5 describes the component cooling system, which is a normally operating,
mechanical system designed to provide heat removal from safeguards equipment associated
with heat removal from the RCS during all phases of normal reactor operation. In the event of a
LOCA, the system has an ECCS function to reduce RCS temperature through the RHR heat
exchangers for long-term core cooling. The heat is then transferred from the component cooling
system to the SW system. The component cooling system is also designed to provide
intermediate loop cooling for safety-related and nonsafety-related plant loads.

The CC system accomplishes this purpose by circulating chromated cooling water through the
safety-related heat exchangers, the ECCS pump mechanical seal coolers, and
nonsafety-related plant heat exchangers and coolers.

LRA Table 2.3.3-5 identifies the components subject to an AMR for the component cooling
system by component type and intended function.

2.3.3.5.2 Staff Evaluation

The staff reviewed LRA Section 2.3.3.5, UFSAR Section 9.2.2, and the license renewal
boundary drawings using the evaluation methodology described in SER Section 2.3 and the
guidance in SRP-LR Section 2.3. The staff’s review identified an area in which additional
information was necessary to complete the review of the applicant’s scoping and screening
results. The applicant responded to the staff's RAls as discussed below.

In RAI 2.3.3.5-01, dated April 14, 2010, the staff noted that anchors for nonsafety-related piping
connected to safety-related piping on 4 drawings (16 locations) could not be located. The staff
could not verify that the (a)(2) scoping boundary extended out to the first anchor on the
nonsafety line, as described in the applicant’s scoping methodology for spatial interaction.
Therefore, the staff requested that the applicant provide additional information to locate an
anchor on the pipe lines between the safety-nonsafety interface and the end of the (a)(2)
scoping boundary.

The applicant’s response, dated May 12, 2010, described the location of the anchors, which are
within the existing (a)(2) scoping boundary. This conforms with the applicant’s methodology
and did not result in the inclusion of any additional components within the scope of license
renewal. Based upon its review, the staff finds the applicant’s response to RAI 2.3.3.5-01
acceptable.

In RAI 2.3.3.5-02, dated April 14, 2010, the staff noted on license renewal drawing LR-205229,
sheet 1 a section of pneumatic piping (1063 B-N) within scope for 10 CFR 54.4(a)(2) that
continues to license renewal drawing LR-205231, sheet 2 and LR-205315, sheet 1. The
continuation on license renewal drawing LR-205231, sheet 2 is not within scope. The applicant
was requested to clarify the scoping classification of the pneumatic piping section.
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In its response dated May 12, 2010, the applicant stated that the boundary drawing incorrectly
shows the pneumatic tubing as within the scope of license renewal in accordance with

10 CFR 54.4(a)(2). The pneumatic tubing is not within the scope of license renewal because it
does not have the potential for spatial interaction with safety-related components, does not
contain high energy fluids, or provide structural support to safety-related components. The
pneumatic tubing provides pneumatic supply air to the air-operated valve on the downstream
side of the boric acid evaporator condenser. The drawing has been revised to reflect that this
pneumatic tubing is not within scope.

Based on its review, the staff finds the applicant’s response to RAI 2.3.3.5-02 acceptable
because the pneumatic tubing does not contain high energy fluids, does not provide structural
support to safety-related components, and does not have the potential for spatial interaction
with safety-related components. The staff agrees with the applicant that the pneumatic tubing is
not within the scope of license renewal. Therefore, the staff's concern described in

RAI 2.3.3.5-02 is resolved.

2.3.3.5.3 Conclusion

The staff reviewed the LRA, UFSAR, RAI responses, and boundary drawings to determine
whether the applicant failed to identify any components within the scope of license renewal. In
addition, the staff’s review determined whether the applicant failed to identify any components
subject to an AMR. On the basis of its review, the staff concludes the applicant has
appropriately identified the CC system mechanical components within the scope of license
renewal, as required by 10 CFR 54.4(a), and that the applicant has adequately identified the
system mechanical components subject to an AMR in accordance with the requirements stated
in 10 CFR 54.21(a)(1).

2.3.3.6 Compressed Air System

2.3.3.6.1 Summary of Technical Information in the Application

LRA Section 2.3.3.6 describes the compressed air system which consists of the following plant
systems: the station air system and the control air system. The compressed air system is a
normally operating mechanical system that provides motive power for safety-related and
nonsafety-related instrumentation, controls, and equipment. The compressed air system also
provides compressed air to service air connections throughout the plant, including providing a
constant flow of penetration cooling air to hot pipe containment penetrations.

The purpose of the compressed air system is to provide a continuous supply of compressed air
at the appropriate pressure, temperature, flow rate, and air quality to support pneumatic
instrumentation and controls, air-operated plant and service equipment, and penetration cooling
requirements for both Salem units. The compressed air system must supply critical air users
with redundant air sources such that the loss of an air header, compressor, or other single
failure will not result in the need to shut down the plant or compromise its operation.

LRA Table 2.3.3-6 identifies the components subject to an AMR for the compressed air system
by component type and intended function.
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2.3.3.6.2 Conclusion

Based on the results of the staff evaluation discussed in SER Section 2.3 and on a review of the
LRA, UFSAR, and applicable boundary drawings, the staff concludes that the applicant has
appropriately identified the compressed air system mechanical components within the scope of
license renewal, as required by 10 CFR 54.4(a), and that the applicant has adequately identified
the system components subject to an AMR in accordance with the requirements stated in

10 CFR 54.21(a)(1).

2.3.3.7 Containment Ventilation System

2.3.3.7.1 Summary of Technical Information in the Application

LRA Section 2.3.3.7 describes the containment ventilation system which consists of the
following plant systems: containment fan cooler system, reactor nozzle support ventilation
system, reactor shield ventilation system, pressure—vacuum relief system, containment purge
system, hydrogen recombiner system, containment iodine removal system, and control rod drive
ventilation system. The containment ventilation system is a normally operating mechanical
system designed to provide heat removal from containment during normal operations and
DBEs.

The purpose of the containment ventilation system is to provide air circulation and heat removal
from the containment atmosphere to prevent overheating. The containment ventilation system
accomplishes this purpose by using fans to circulate the containment air through coolers
supplied with cooling water by the SW system and to force air through the reactor shield and
nozzle support areas. Another purpose of the containment ventilation system is to provide
isolation capability to maintain the integrity of the containment barrier. The system
accomplishes this purpose by blank flanges or by automatic valves that close when required for
containment isolation.

LRA Table 2.3.3-7 identifies the components subject to an AMR for the containment ventilation
system by component type and intended function.

2.3.3.7.2 Conclusion

Based on the results of the staff evaluation discussed in SER Section 2.3 and on a review of the
LRA, UFSAR, and applicable boundary drawings, the staff concludes that the applicant has
appropriately identified the containment ventilation system mechanical components within the
scope of license renewal, as required by 10 CFR 54.4(a), and that the applicant has adequately
identified the system components subject to an AMR in accordance with the requirements
stated in 10 CFR 54.21(a)(1).

2.3.3.8 Control Area Ventilation System

2.3.3.8.1 Summary of Technical Information in the Application

LRA Section 2.3.3.8 describes the control area ventilation system which consists of the
following plant systems: the control area air conditioning system and the control room
emergency air conditioning system. The control area ventilation system is a normally operating
mechanical system designed to maintain room temperatures, humidity, and habitability of the
control room envelope and control room areas under normal and DBA conditions.
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The purpose of the control area ventilation system is to provide clean, filtered air at satisfactory
temperature and humidity to the control room envelope and the control room area and to ensure
uninterrupted safe occupancy of the control room envelope under emergency conditions by
filtering airborne radioactive particles and maintaining the control room envelope at a positive
differential pressure.

LRA Table 2.3.3-8 identifies the components subject to an AMR for the control area ventilation
system by component type and intended function.

2.3.3.8.2 Conclusion

Based on the results of the staff evaluation discussed in SER Section 2.3 and on a review of the
LRA, UFSAR, and applicable boundary drawings, the staff concludes that the applicant has
appropriately identified the control area ventilation system mechanical components within the
scope of license renewal, as required by 10 CFR 54.4(a), and that the applicant has adequately
identified the system components subject to an AMR in accordance with the requirements
stated in 10 CFR 54.21(a)(1).

2.3.3.9 Cranes and Hoists

2.3.3.9.1 Summary of Technical Information in the Application

LRA Section 2.3.3.9 describes the cranes and hoists system which consists of load handling
overhead bridge cranes, monorails, jib cranes, lifting devices, and hoists provided throughout
the facility to support operation and maintenance activities. Major cranes include the polar
gantry crane, cask-handling crane, main turbine area gantry crane and aux turbine area crane,
solid radwaste overhead crane, 90T grove crane, and 900 series American crawler crane. The
polar gantry crane services the operating floor and is used to lift heavy loads such as the RV
integrated head and upper and lower RV internals.

The purpose of the cranes and hoists system is to safely move material and equipment as
required to support operations and maintenance activities.

LRA Table 2.3.3-9 identifies the components subject to an AMR for the cranes and hoists
system by component type and intended function.

2.3.3.9.2 Conclusion

Based on the results of the staff evaluation discussed in SER Section 2.3 and on a review of the
LRA, UFSAR, and applicable boundary drawings, the staff concludes that the applicant has
appropriately identified the cranes and hoists system mechanical components within the scope
of license renewal, as required by 10 CFR 54.4(a), and that the applicant has adequately
identified the system components subject to an AMR in accordance with the requirements
stated in 10 CFR 54.21(a)(1).
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2.3.3.10 Demineralized Water System

2.3.3.10.1 Summary of Technical Information in the Application

LRA Section 2.3.3.10 describes the demineralized water system which consists of the following
plant systems: the demineralized water makeup system and the demineralized water-restricted
areas system. The demineralized water system is a normally operating system designed to
purify both well water and recovered water from the condensers to high purity water standards
for various uses.

The purpose of the demineralized water system is to provide a source of demineralized water
for various vital and non-vital uses, such as providing an alternate supply of demineralized water
to the AFW system, providing makeup to the primary water storage tank (PWST), boric acid
batching tanks, CC water surge tanks, chilled water expansion tanks, emergency diesel
generator (EDG) jacket water expansion tanks, stator cooling, spent fuel pool, and the main
condenser. It also provides a source of flushing water to the safety injection, RHR, condensate
polisher, and the SGs. Portions of the demineralized water system are also credited for
post-fire safe shutdown.

LRA Table 2.3.3-10 identifies the components subject to an AMR for the demineralized water
system by component type and intended function.

2.3.3.10.2 Conclusion

Based on the results of the staff evaluation discussed in SER Section 2.3 and on a review of the
LRA, UFSAR, and applicable boundary drawings, the staff concludes that the applicant has
appropriately identified the demineralized water system mechanical components within the
scope of license renewal, as required by 10 CFR 54.4(a), and that the applicant has adequately
identified the system components subject to an AMR in accordance with the requirements
stated in 10 CFR 54.21(a)(1).

2.3.3.11 Emergency Diesel Generator and Auxiliaries System

2.3.3.11.1 Summary of Technical Information in the Application

LRA Section 2.3.3.11 describes the emergency diesel generator and auxiliaries (EDGA) system.
The EDGA system is a standby mechanical system designed to supply electrical power to key
plant components when normal offsite power sources are not available.

The purpose of the EDGA system is to provide electrical power for engineered safety features
when normal offsite power is not available. Any two of the three diesel generators and their
associated vital busses can supply sufficient power for operation of the required safeguards
equipment for a design basis LOCA coincident with a loss of offsite power.

LRA Table 2.3.3-11 identifies the components subject to an AMR for the EDGA system by
component type and intended function.
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2.3.3.11.2 Conclusion

Based on the results of the staff evaluation discussed in SER Section 2.3 and on a review of the
LRA, UFSAR, and applicable boundary drawings, the staff concludes that the applicant has
appropriately identified the EDGA system mechanical components within the scope of license
renewal, as required by 10 CFR 54.4(a), and that the applicant has adequately identified the
system components subject to an AMR in accordance with the requirements stated in

10 CFR 54.21(a)(1).

2.3.3.12 Fire Protection System

2.3.3.12.1 Summary of Technical Information in the Application

LRA Section 2.3.3.12 describes the fire protection system which consists of the following plant
systems: fire protection water systems, carbon dioxide (CO,) systems, the halon system, the
foam system, portable fire extinguishers, and fire detection and alarm systems. The fire
protection system also includes fire barriers, penetrations seals, and fire wrap for cable trays.
The fire protection system is a normally operating mechanical system designed for the rapid
detection and suppression of a fire at the plant.

The purpose of the fire protection system is to: (1) prevent fires from starting; (2) promptly
detect and suppress fires to limit damage; and (3) in the event of a fire, allow for safe shutdown
of the reactor to occur. The fire protection system accomplishes this purpose by providing fire
protection equipment in the form of detectors, alarms, fire barriers, and suppression systems for
selected areas of the plant. In addition, the fire protection system provides a backup source of
water to the AFW system in the event of loss of the AFW storage tanks. The Salem’s fire
protection water system is physically connected to the Hope Creek Generating Station fire water
system by the use of sectionalizing valves. The two systems are normally isolated from each
other.

LRA Table 2.3.3-12 identifies the components subject to an AMR for the fire protection system
by component type and intended function.

2.3.3.12.2 Staff Evaluation

The staff reviewed the LRA; license renewal drawings; UFSAR Section 9.5.1.1, “Fire Protection
Program”; and the following fire protection CLB documents listed in Salem Unit 1, Operating
License Condition 2.C(5) and in Salem Unit 2, Operating License Condition 2.C(10):
Amendment No. 21 to Facility Operating License No. DPR-70, dated November 20, 1979, and
safety evaluation reports dated September 16, 1982, November 5, 1982, June 17, 1983, July
20, 1989, November 14, 1990, June 17, 1994, and January 7, 2004.

During its review, the staff evaluated the system functions described in the LRA and UFSAR to
verify that the applicant has not omitted from the scope of license renewal any components with
intended functions delineated in accordance with 10 CFR 54.4(a). The staff then reviewed
those components that the applicant has identified as within the scope of license renewal to
verify that the applicant has not omitted any 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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The staff’s review of LRA Section 2.3.3.12 identified areas in which additional information was
necessary to complete the review of the applicant’s scoping and screening results. The
applicant responded to the staff's RAls as discussed below.

In RAI 2.3.3.12-1 of its letter dated March 22, 2010, the staff stated that license renewal drawing
LR-205221, sheet 1 showed the following fire protection system components as out of scope
(i.e., not colored in green): production wells Nos. 1, 2, 3, 5, and 6 in the fresh water well pump
house; fire pump house; and tank 1FWE4 and associated components to the fire pump house
and to the fire protection storage tank 1FWE16.

The staff requested that the applicant verify whether the fire protection systems and
components listed above are within the scope of license renewal in accordance with

10 CFR 54.4(a) and whether they are subject to an AMR in accordance with

10 CFR 54.21(a)(1), or provide justification for the exclusion if these systems and components
are not subject to an AMR.

In a letter dated April 19, 2010, the applicant responded to RAI 2.3.3.12-1 and stated:

License renewal drawing LR-205222, Sheet 4, “Fire Protection,” shows the No. 1
and No. 2 fresh water and fire protection water storage tanks. Each tank has a
capacity of 350,000 gallons, with 300,000 gallons reserved for fire protection use
and 50,000 gallons available for domestic service. The reserved capacity in
each tank is sufficient to supply the greatest system demand plus an additional
1000 [gallons per minute] GPM for hose streams for a minimum of two hours,
representing 100 percent redundant capacity. These two independent tanks
supply water to the two fire pumps (1FPE12, 2FPE12) and jockey pump
(1FPE11). The fire pump suction piping and valve arrangement allows either fire
pump to take water from either or both water storage tanks.

The fresh water and fire protection water storage tanks are also shown on
license renewal drawing LR-205221, Sheet 1, “Fresh Water.” The fresh water
system uses the 50,000 gallons available in each tank that is not reserved for fire
protection. The production wells (Nos. 1, 2, 3, 5, and 6) in the fresh water well
pump house are included in the fresh water system as described in LRA

Section 2.3.3.13, and are not part of the fire protection system. Similarly, the
15,000 gallon fresh water tank (1FWE4), fresh water pumps, pressure booster
pumps, fresh water supply chlorination tank and associated piping and
components up to, but not including the fresh water and fire protection water
storage tanks 1FWE16 and 1FWE18, are part of the fresh water system.

The fresh water system is a nonsafety-related, normally operating mechanical
system designed to provide a source of water for potable, sanitary, and process
make-up use. The system also provides makeup water from the production wells
to the fresh water and fire protection water storage tanks, which are part of the
fire protection system. Water level in each tank is maintained above the
minimum required to assure a reserve volume of 300,000 gallons for fire
protection. The reserve volume in each tank is adequate to meet fire protection
system demands in the event of a fire, without the need for tank makeup. The
fresh water system production well pumps and associated piping and
components are not required to support any fire protection intended functions for
license renewal.
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The fresh water system piping and components shown in black on drawing
LR-205221, Sheet 1 do not provide structural support for safety-related
components, and do not have the potential for spatial interaction because they
are not located in the vicinity of safety-related components. Therefore, the
production wells (Nos. 1, 2, 3, 5, and 6) in the fresh water well pump house, the
15,000 gallon fresh water tank (1FWE4), and the associated piping and
components in the fresh water system shown in black on drawing LR-205221,
Sheet 1 are not within the scope of license renewal and are not subject to AMR.

The fire pump house structure is within the scope of license renewal, and is
addressed in the LRA Sections 2.4.4 and 2.4.17 for structures.

The staff reviewed the applicant’s response to RAI 2.3.3.12-1. The staff verified that production
wells Nos. 1, 2, 3, 5, and 6 and tank 1FWE4 and associated components to the fire pump house
and to the fire protection storage tank 1FWE16 are part of the fresh water system. Further, the
staff found that, since the fresh water system does not have any intended functions that satisfy
any of the criteria in 10 CFR 54.4(a), the fresh water system and its components

(e.g., production wells Nos. 1, 2, 3, 5, and 6 and tank 1FWE4 and associated components to the
fire pump house and to the fire protection storage tank 1FWE16) are not within the scope of
license renewal and are not subject to an AMR. Based on its review, the staff finds the
applicant’s response to this portion of RAI 2.3.3.12-1 acceptable for the purpose of determining
whether the applicant has adequately identified the fire protection system components within the
scope of license renewal.

The staff also reviewed the applicant’s response to RAI 2.3.3.12-1 in regard to the fire pump
house. The staff verified that the fire pump house is within the scope of license renewal as
stated in LRA Sections 2.4.4 and 2.4.17. Based on its review, the staff finds the applicant’s
response to RAI 2.3.3.12-1 in regard to the fire pump house acceptable for the purpose of
determining whether the applicant has adequately identified the fire protection system
components within the scope of license renewal.

In RAI 2.3.3.12-2 of its letter dated March 22, 2010, the staff stated that LRA Tables 2.3.3-12
and 3.3.2-12 do not include the following fire protection components: hose racks, filter housing,
flame arrestor, passive components in diesel engines for fire water pumps, fire retardant coating
for structural steel, and fire retardant coating on duct work.

The staff requested that the applicant verify whether the fire protection components listed above
are within the scope of license renewal in accordance with 10 CFR 54.4(a) and whether they
are subject to an AMR in accordance with 10 CFR 54.21(a)(1). The staff further requested that,
if these components are excluded from the scope of license renewal and are not subject to an
AMR, the applicant provide justification for the exclusion.

In a letter dated April 19, 2010, the applicant responded to RAI 2.3.3.12-2 and stated:
The scoping results of each of the fire protection components are as follows:
Hose Racks: Hose rack assemblies consist of valves, piping and fittings. These
components are in the scope of license renewal and subject to AMR. They are
included in the “Valve Body” and “Piping and Fittings” component types in LRA

Tables 2.3.3-12 and 3.3.2-12. Fire hoses associated with hose racks are
evaluated as consumables as described in LRA Section 2.1.6.4. Fire hoses are
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periodically inspected in accordance with [National Fire Protection Association]
NFPA standards and replaced as required. Therefore, fire hoses are not
considered long-lived and are not subject to an AMR.

Filter Housing: Filter housings are included in the component category of
Strainer Body in LRA Tables 2.3.3-12 and 3.3.2-12 and, therefore, are within the
scope of license renewal and are subject to an AMR.

Flame Arrestor: Flame arrestors exist on each of the six Diesel Fuel Oil Day
Tanks and on each of the two Fire Pump Day Tanks. They are shown on
Boundary Drawings 205249, Sheets 2 and 3. These flame arrestors are
evaluated with the fuel oil system. LRA Tables 2.3.3-16 and 3.3.2-16 include
flame arrestors as a component type. Therefore, flame arrestors are within the
scope of license renewal and are subject to an AMR.

Passive components in diesel engines for fire water pumps: The diesel-driven
fire water pumps were purchased as a pump and pump driver assembly from the
pump manufacturer. The pump and diesel engine driver are mounted together
on the vendor-supplied equipment base plate, which is anchored and grouted to
the fire pump house foundation slab. The equipment supports and supporting
structural components are subject to an AMR and are included in the applicable
tables in LRA Sections 2.4.4 and 3.5.

The diesel engines as supplied from the manufacturer include various
components necessary to support engine operation. Many of these components
are either internal to the engine, or are physically mounted on the engine. These
components are considered integral subcomponent parts of the active diesel
engine assembly. Table 2.1-5 of NUREG-1800, Revision 1, “Standard Review
Plan for Review of License Renewal Applications for Nuclear Power Plants” and
Appendix B of NEI 95-10, Revision 6, “Industry Guideline for Implementing the
Requirements of 10 CFR Part 54 — The License Renewal Rule” indicate that Fire
Pump Diesel Engines are not subject to an AMR. The engine components that
are part of the active engine assembly are not included in LRA Tables 2.3.3-12 or
3.3.2-12. LR-205249 boundary drawing, Sheet 3, Note 7 indicates that the diesel
engine is an active assembly and not subject to an AMR.

Fuel oil components that are not part of the active diesel engine assembly are
evaluated with the fuel oil system and are included in LRA Tables 2.3.3-16 and
3.3.2-16. This includes the fuel oil storage tank and the fuel inlet and return
piping and components from the tank up to the diesel engine assembly. The
component types are Tanks, Piping and Fittings, and Valve Body.

Fire retardant coating for structural steel: There is no fire retardant coating on
structural steel at Salem. Therefore, this coating is not included in

Tables 2.3.3-12 and 3.3.2-12. Fire retardant coating is not in the scope of
license renewal and is not subject to AMR.

Fire retardant coating on duct work: Fire retardant coating on duct work is
included in the component category Fire Barriers (Wraps) in LRA Tables 2.3.3-12
and 3.3.2-12 and is within the scope of license renewal and is subject to an AMR.
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The staff reviewed the applicant’s response to RAI 2.3.3.12-2. The staff verified that the
following components are addressed in the LRA, that they are within the scope of license
renewal, and subject to an AMR: hose racks are addressed under the component categories of
valve body/piping and fittings in LRA Tables 2.3.3-12 and 3.3.2-12; filter housings are
addressed under the component category strainer body in LRA Tables 2.3.3-12 and 3.3.2-12;
flame arrestors are addressed as part of the fuel oil system in LRA Tables 2.3.3-16 and
3.3.2-16; and fire retardant coating on duct work is addressed under the component category
fire barriers in LRA Tables 2.3.3-12 and 3.3.2-12. Based on its review, the staff concludes that
hose racks, filter housings, flame arrestors, and fire retardant coating on duct work are included
within the scope of license renewal and are subject to an AMR. The staff found the applicant’s
response to this portion of RAI 2.3.3.12-2 acceptable.

The staff also reviewed the applicant’s response to RAI 2.3.3.12-2 in regard to passive
components in diesel engines for fire water pumps. The applicant stated that the passive
components in diesel engines for fire water pumps are evaluated with the fuel oil system in LRA
Tables 2.3.3-16 and 3.3.2-16 under the passive component types of tanks, piping and fittings,
and valve body. These passive components include the fuel oil storage tank, the fuel inlet, and
return piping and components from the tank up to the diesel engine assembly. The staff
reviewed the applicant’s response and verified that the passive components in diesel engines
for fire water pumps listed by the applicant are included in LRA Tables 2.3.3-16 and 3.3.2-16,
that they are included within the scope of license renewal, and are subject to an AMR. The staff
found the applicant’s response to this portion of RAI 2.3.3.12-2 acceptable. The staff agrees
with the applicant that the active components that are part of the diesel engine assembly are not
within the scope of license renewal and are not subject to an AMR. Based on its review, the
staff found the applicant’s response to this portion of RAI 2.3.3.12-2 acceptable.

Finally, in regard to fire retardant coating on structural steel, the applicant stated that there is no
fire retardant coating on structural steel at Salem and that, therefore, fire retardant coating on
structural steel is not included in LRA Tables 2.3.3-12 and 3.3.2-12. Based on the applicant’s
statement that there is no fire retardant coating on structural steel, the staff found the applicant’s
response to this portion of RAI 2.3.3.12-2 acceptable.

Based on its review, the staff found that the applicant had addressed and resolved each item in
response to RAI 2.3.3.12-2 as discussed above. Therefore, the staff found the applicant’s

response to RAI 2.3.3.12-2 acceptable for the purpose of determining whether the applicant has
adequately identified the fire protection system components within the scope of license renewal.

In RAI 2.3.3.12-3 of its letter dated March 22, 2010, the staff quoted Sections 4.0 and 5.0 of the
SER dated June 17, 1983. Section 4.0 states that fire protection in fire zone P1E elevation

84 feet auxiliary building electrical penetration area is provided, in part, by a manually operated
total flooding CO, extinguishing system and Section 5.0 states that fire protection in fire area
P1B 4-kilovolt (kV) switchgear room is provided, in part, by a manually operated CO,
extinguishing system.

The staff requested that the applicant verify whether the CO, fire suppression systems listed
above are within the scope of license renewal in accordance with 10 CFR 54.4(a) and whether
they are subject to an AMR in accordance with 10 CFR 54.21(a)(1). The staff further requested
that, if these systems are not within the scope of license renewal and are not subject to an
AMR, the applicant provide justification for the exclusion.
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In a letter dated April 19, 2010, the applicant responded to RAI 2.3.3.12-3 and stated:

A plant modification was completed in 2008 that replaced CO, fire suppression
systems located in the Auxiliary Building Penetration Areas and in the 4 kV
Switchgear Rooms with closed head dry pipe pre-action type sprinkler systems.
These sprinkler systems serve the Auxiliary Building Electrical Penetration Areas
at elevation 78’, the 4 kV Switchgear Rooms at elevation 64’, and also the

460 Volt Switchgear Rooms at elevation 84’ for Salem Units 1 and 2.

The sprinkler systems are in the scope of license renewal and are subject to
AMR. The Salem Unit 1 sprinkler systems are shown on drawing LR-205222,
sheet 1 at H-3 and H-4. The Salem Unit 2 sprinkler systems are shown on
drawing LR-205222, sheet 2 at B-2 and B-3. These systems are designated as
green on the drawings indicating that they are within the scope of license renewal
and are subject to an AMR.

The staff reviewed the applicant’s response to RAI 2.3.3.12-3. The applicant stated that the
CO, fire suppression systems located in the auxiliary building penetration areas and in the 4-kV
switchgear rooms were replaced by closed head dry pipe pre-action type sprinkler systems.
Given the fact that these CO, fire suppression systems are no longer in use, the staff finds the
applicant’s response to RAI 2.3.3.12-3 acceptable for the purpose of determining whether the
applicant has adequately identified the fire protection system components within the scope of
license renewal.

In RAI 2.3.3.12-4 of its letter dated March 22, 2010, the staff quoted Sections 1.3 and 6.2 of the
SER dated July 20, 1989. Section 1.3 states that, “Where non-rated hatches exist, either the
area below is protected by an automatic fire suppression system or potential fire spread up
through the hatch will not affect redundant shutdown systems...” and Section 6.2 states that,
“...the licensee proposed to implement the following modifications: Expand the existing
wet-piping sprinkler system in the charging pump area to provide full coverage around the
pump...”

The staff requested that the applicant verify whether the fire protection suppression systems
listed above are within the scope of license renewal in accordance with 10 CFR 54.4(a) and
whether they are subject to an AMR in accordance with 10 CFR 54.21(a)(1). The staff further
requested that, if these fire suppression systems are not within the scope of license renewal and
not subject to an AMR, the applicant provide justification for the exclusion.

In a letter dated April 19, 2010, the applicant responded to RAI 2.3.3.12-4 and stated:

Automatic fire suppression systems do not exist in areas below non-rated steel
hatches at Salem Unit 1 and Unit 2. Engineering evaluation of the non-rated
steel hatch configurations has determined that, under credible fire scenarios, and
with proper control of combustible loading, fires will not spread up through
hatches and affect redundant shutdown equipment. Plant areas near the subject
hatch locations have been designated as combustible control zones for
controlling the plant configuration relative to maintenance of low combustible
loads. Implementation of these combustible control zones ensures the integrity
of the non-rated steel hatches during a fire and eliminates the need for automatic
fire suppression systems in areas below the hatches.

2-56



Structures and Components Subject to Aging Management Review

The expanded wet-piping sprinkler systems in the charging pump area and the
enhanced sprinkler systems that protect the auxiliary feedwater pumps are in the
scope of license renewal and are subject to an AMR. These systems are
designated as green on drawings LR-205222, Sheet 1 at F-4, C-4 (charging
pump area) and Sheet 2 at D-6, D-8 (auxiliary feedwater pumps).

The staff reviewed the applicant’s response to RAI 2.3.3.12-4. Based on the applicant’s
statement that there are no automatic fire suppression systems below the non-rated hatches,
the staff finds the applicant’s response to this portion of RAI 2.3.3.12-4 acceptable.

In regard to the wet-pipe sprinkler system in the charging pump area and the sprinkler systems
that protect the AFW pumps, the applicant stated that these fire protection suppression systems
are within the scope of license renewal and subject to an AMR. Based on its review, the staff
finds the applicant’s response to this portion of RAI 2.3.3.12-4 acceptable.

Based on its review, the staff found that the applicant had addressed and resolved each item in
response to RAIl as discussed above. Therefore, the staff found the applicant’s response to
RAI 2.3.3.12-4 acceptable for the purpose of determining whether the applicant has adequately
identified the fire protection system components within the scope of license renewal.

2.3.3.12.3 Conclusion

The staff reviewed the LRA, UFSAR, RAI responses, and boundary drawings to determine
whether the applicant failed to identify any components within the scope of license renewal. In
addition, the staff’s review determined whether the applicant failed to identify any components
subject to an AMR. On the basis of its review, the staff concludes the applicant has
appropriately identified the fire protection system and components within the scope of license
renewal, as required by 10 CFR 54.4(a), and that the applicant has adequately identified the fire
protection system and components subject to an AMR in accordance with the requirements
stated in 10 CFR 54.21(a)(1).

2.3.3.13 Fresh Water System

2.3.3.13.1 Summary of Technical Information in the Application

LRA Section 2.3.3.13 describes the fresh water system, which is a normally operating
mechanical system designed to provide the plants with a source of water for potable, sanitary,
fire protection, or process makeup use. The fresh water system has interfaces with the
following systems and components: the chilled water system, the demineralized water system,
the fire protection system, the heating water and heating steam system, the main condensate
and feedwater (MCFW) system, the main condenser and air removal (MCAR) system, the main
steam (MS) system, the main turbine and auxiliaries (MTA) system, the non-radioactive drain
system, the non-radioactive liquid waste system, and the SGs.

The purpose of the fresh water system is to provide the plants with a source of raw water for
non-potable use, or for further treatment for potable or plant use. The fresh water system
accomplishes this purpose via production wells, pumps, heat exchangers, tanks, piping, piping
components, and plumbing fixtures.

LRA Table 2.3.3-13 identifies the components subject to an AMR for the fresh water system by
component type and intended function.
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2.3.3.13.2 Conclusion

Based on the results of the staff evaluation discussed in SER Section 2.3 and on a review of the
LRA, UFSAR, and applicable boundary drawings, the staff concludes that the applicant has
appropriately identified the fresh water system mechanical components within the scope of
license renewal, as required by 10 CFR 54.4(a), and that the applicant has adequately identified
the system components subject to an AMR in accordance with the requirements stated in

10 CFR 54.21(a)(1).

2.3.3.14 Fuel Handling and Fuel Storage System

2.3.3.14.1 Summary of Technical Information in the Application

LRA Section 2.3.3.14 describes the fuel handling and fuel storage system which consists of the
following plant systems: the fuel handling system and the fuel handling tools system. The fuel
handling and fuel storage system is a mechanical system designed to manipulate and store new
and spent fuel and control fuel geometry when the fuel is not in the core.

The purpose of the fuel handling and fuel storage system is to provide a safe, effective means
of storing, transporting, and handling fuel from the time it reaches the plant in an unirradiated
condition until it leaves the plant after post-irradiation cooling. The fuel handling and fuel
storage system controls fuel storage positions to: (1) assure a geometrically safe configuration
with respect to criticality, (2) ensure adequate shielding of irradiated fuel for plant personnel to
accomplish normal operations, (3) prevent mechanical damage to the stored fuel that could
result in significant release of radioactivity from the fuel, and (4) provide means for the safe
handling of new and irradiated fuel.

LRA Table 2.3.3-14 identifies the components subject to an AMR for the fuel handling and fuel
storage system by component type and intended function.

2.3.3.14.2 Conclusion

Based on the results of the staff evaluation discussed in SER Section 2.3 and on a review of the
LRA, UFSAR, and applicable boundary drawings, the staff concludes that the applicant has
appropriately identified the fuel handling and fuel storage system mechanical components within
the scope of license renewal, as required by 10 CFR 54.4(a), and that the applicant has
adequately identified the system components subject to an AMR in accordance with the
requirements stated in 10 CFR 54.21(a)(1).

2.3.3.15 Fuel Handling Ventilation System

2.3.3.15.1 Summary of Technical Information in the Application

LRA Section 2.3.3.15 describes the fuel handling ventilation system which consists of the fuel
handling ventilation supply system, the fuel handling ventilation exhaust system, and ventilation
systems for the store room and vent sampling room. The fuel handling ventilation system is a
normally operating mechanical system designed to maintain the fuel handling building at a slight
negative pressure with respect to atmosphere to prevent uncontrolled release of radioactive
material from the fuel handling building. The fuel handling ventilation system also serves to:

(1) maintain the fuel handling building within the design temperature limits during fuel handling
activities, (2) route air from the spent fuel pool and high contamination areas to the filter
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unit before releasing it to the atmosphere, (3) direct air flow from cleaner or less contaminated
areas to areas of higher contamination, and (4) provide ventilation for the storeroom and vent
sampling enclosure.

The purpose of the fuel handling ventilation system is to maintain the fuel handling building at a
slight negative pressure with respect to atmosphere to assure inleakage of air rather than
outleakage. The system accomplishes this purpose by using two fans and two filter trains to
exhaust air from the fuel handling building.

LRA Table 2.3.3-15 identifies the components subject to an AMR for the fuel handling
ventilation system by component type and intended function.

2.3.3.15.2 Conclusion

Based on the results of the staff evaluation discussed in SER Section 2.3 and on a review of the
LRA, UFSAR, and applicable boundary drawings, the staff concludes that the applicant has
appropriately identified the fuel handling ventilation system mechanical components within the
scope of license renewal, as required by 10 CFR 54.4(a), and that the applicant has adequately
identified the system components subject to an AMR in accordance with the requirements
stated in 10 CFR 54.21(a)(1).

2.3.3.16 Fuel Oil System

2.3.3.16.1 Summary of Technical Information in the Application

LRA Section 2.3.3.16 describes the fuel oil system, which is a normally operating mechanical
system designed to receive, store, and condition fuel oil for eventual transfer.

The purpose of the fuel oil system is to transfer fuel oil to the following systems and equipment:
the gas turbine (Unit 3), house heating boilers, the technical support center EDG, the EDGA
system, the fire protection system, the circulating water intake heating boiler, and the SW intake
hot air furnace. The fuel oil system accomplishes this purpose by providing pumps, filters and
associated piping, and components necessary to unload, filter, and transfer fuel oil.

LRA Table 2.3.3-16 identifies the components subject to an AMR for the fuel oil system by
component type and intended function.

2.3.3.16.2 Conclusion

Based on the results of the staff evaluation discussed in SER Section 2.3 and on a review of the
LRA, UFSAR, and applicable boundary drawings, the staff concludes that the applicant has
appropriately identified the fuel oil system mechanical components within the scope of license
renewal, as required by 10 CFR 54.4(a), and that the applicant has adequately identified the
system components subject to an AMR in accordance with the requirements stated in

10 CFR 54.21(a)(1).
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2.3.3.17 Heating Water and Heating Steam System

2.3.3.17.1 Summary of Technical Information in the Application

LRA Section 2.3.3.17 describes the heating water and heating steam system which consists of
the following systems: the house heating boiler and heating water/heating steam (heating
boilers). The heating water and heating steam system is a normally operating mechanical
system designed to provide the site with a source of hot water to maintain area and equipment
temperatures within normal limits and steam to support process heaters.

The purpose of the heating water and heating steam system is to provide the site with a source
of hot water and steam to maintain area, equipment, and process temperatures within normal
limits. The system accomplishes this purpose by using either bleed steam from one of the
operating unit turbines or from the oil fired-heating boilers to supply steam to: (1) process
heaters; (2) heat water that is circulated by pumps, piping, and associated controls; and (3) heat
exchangers and area heaters to maintain tank content and area temperatures.

LRA Table 2.3.3-17 identifies the components subject to an AMR for the heating water and
heating steam system by component type and intended function.

2.3.3.17.2 Conclusion

Based on the results of the staff evaluation discussed in SER Section 2.3 and on a review of the
LRA, UFSAR, and applicable boundary drawings, the staff concludes that the applicant has
appropriately identified the heating water and heating steam system mechanical components
within the scope of license renewal, as required by 10 CFR 54.4(a), and that the applicant has
adequately identified the system components subject to an AMR in accordance with the
requirements stated in 10 CFR 54.21(a)(1).

2.3.3.18 Non-radioactive Drain System

2.3.3.18.1 Summary of Technical Information in the Application

LRA Section 2.3.3.18 describes the non-radioactive drain system, which is a normally operating
mechanical system designed to provide non-contaminated drainage control and management
for the Salem site.

The purpose of the non-radioactive drain system is to collect, forward, and as required, treat
miscellaneous drainage from buildings, equipment, and yard areas for drainage to be
discharged to the Delaware River in compliance with the New Jersey Pollutant Discharge
Elimination System (NJPDES) permit. The non-radioactive drain system accomplishes this
purpose by providing drains, drain flowpaths, sumps, sump pumps, and discharge flowpaths
from buildings and yard areas, and as required, by treating these drains via the oil-water
separator, or by the non-radioactive liquid waste system prior to discharge to the Delaware
River.

LRA Table 2.3.3-18 identifies the components subject to an AMR for the non-radioactive drain
system by component type and intended function.
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2.3.3.18.2 Conclusion

Based on the results of the staff evaluation discussed in SER Section 2.3 and on a review of the
LRA, UFSAR, and applicable boundary drawings, the staff concludes that the applicant has
appropriately identified the non-radioactive drain system mechanical components within the
scope of license renewal, as required by 10 CFR 54.4(a), and that the applicant has adequately
identified the system components subject to an AMR in accordance with the requirements
stated in 10 CFR 54.21(a)(1).

2.3.3.19 Radiation Monitoring System

2.3.3.19.1 Summary of Technical Information in the Application

LRA Section 2.3.3.19 describes the radiation monitoring (RM) system. The purpose of the RM
system is to detect, compute, indicate, annunciate, and record radiation levels at selected
locations inside the plant. The RM system accomplishes this purpose by providing process,
process filter, and area radiation monitors. It also provides interlock signals to support intended
functions on high radiation level detection.

LRA Table 2.3.3-19 identifies the components subject to an AMR for the RM system by
component type and intended function.

2.3.3.19.2 Conclusion

Based on the results of the staff evaluation discussed in SER Section 2.3 and on a review of the
LRA, UFSAR, and applicable boundary drawings, the staff concludes that the applicant has
appropriately identified the RM system mechanical components within the scope of license
renewal, as required by 10 CFR 54.4(a), and that the applicant has adequately identified the
system components subject to an AMR in accordance with the requirements stated in

10 CFR 54.21(a)(1).

2.3.3.20 Radioactive Drain System

2.3.3.20.1 Summary of Technical Information in the Application

LRA Section 2.3.3.20 describes the radioactive drain system, which is a normally operating
mechanical system designed to provide: (1) contaminated drainage control and management
for the auxiliary building, containment structure, penetration areas, and the FHB; (2) flood
protection for equipment in the auxiliary and FHBs; and (3) flowpaths from various safety-relief
valves to the radwaste system.

The purpose of the radioactive drain system is to collect and forward miscellaneous drainage
from buildings and equipment, and safety-relief valve discharges to the radwaste system. The
system accomplishes this purpose by providing drains, drain flowpaths, pumps, and discharge
flowpaths from buildings and equipment, including safety-relief valve discharges, to the
radwaste system.

LRA Table 2.3.3-20 identifies the components subject to an AMR for the radioactive drain
system by component type and intended function.
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2.3.3.20.2 Staff Evaluation

The staff reviewed LRA Section 2.3.3.20; UFSAR Sections 3.4.3.1, 6.3.5.4, and 9.3.3; and the
license renewal boundary drawings using the evaluation methodology described in SER
Section 2.3 and the guidance in SRP-LR Section 2.3. The staff’s review identified an area in
which additional information was necessary to complete the review of the applicant’s scoping
and screening results. The applicant responded to the staff's RAls as discussed below.

In RAI 2.3.3.20-01, dated April 14, 2010, the staff noted license renewal drawing LR-205227,
sheet 3 shows the RCP oil lift pumps within scope for 10 CFR 54.4(a)(1) or (a)(3). However, the
connected oil and water separators and piping to trench 1WDE17 are not within scope. License
renewal drawing LR-205327, sheet 3 does not show the RCP oil collection system, water
separators, and associated piping and components as within scope. The applicant was
requested to provide additional information to clarify why these nonsafety-related piping and
components that contain water and oil, and that are located inside structures that contain
safety-related SSCs, are not included within scope for potential spatial interaction in accordance
with 10 CFR 54.4(a)(2).

In its response dated May 12, 2010, the applicant stated the boundary drawings were incorrectly
shown. The Unit 1 RCP oil lift pumps’ oil and water separators and piping leading to trench
1WDE17 have been included as within the scope of license renewal in accordance with

10 CFR 54.4(a)(3). The Unit 2 RCP oil lift pumps’ oil collection system to trench 2WDE17 have
also been included within the scope of license renewal in accordance with 10 CFR 54.4(a)(3).
LRA Table 2.3.3-12 was revised to include a component type “tanks” (i.e., the oil and water
separators). The applicant further revised the intended function of the tanks (reactor coolant
pump oil collection enclosure and oil and water separator) from “Leakage Boundary” to
“Pressure Boundary.”

Based on its review, the staff finds the applicant’s response to RAI 2.3.3.20-01 acceptable
because the components in question up to the trenches have been included within scope.
Therefore, the staff’'s concern described in RAI 2.3.3.20-01 is resolved.

In RAI 2.3.3.20-02, dated April 14, 2010, the staff noted four instances of piping within scope
drawing continuations to piping not within scope on the continuation drawing. The applicant
was requested to clarify the scoping classification for these pipe sections.

In its response dated May 12, 2010, the applicant stated that the four instances resulted from
two lines for which the highlighting was incorrectly reversed. The applicant stated the drawings
have been corrected to show the continued piping as within scope for 10 CFR 54.4(a)(2).

Based on its review, the staff finds the applicant’s response to RAI 2.3.3.20-02 acceptable
because the applicant explained that the highlighting of the lines in question had been reversed
and the drawings have been corrected. Therefore, the staff’'s concern described in

RAI 2.3.3.20-02 is resolved.

In RAI 2.3.3.20-03, dated April 14, 2010, the staff noted two instances of 10 CFR 54.4(a)(1) or
(a)(3) piping continued as 10 CFR 54.4(a)(2) piping on the continuation drawing. The applicant
was requested to clarify the scoping classification for these pipe sections.

In its response dated May 12, 2010, the applicant stated the drain lines from the PWST are
shown incorrectly as within scope for 10 CFR 54.4(a)(1) or (a)(3). The applicant stated that the
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drawing has been revised to show these drain lines as within the scope of license renewal in
accordance with 10 CFR 54.4(a)(2) up to the drain header.

Based on its review, the staff finds the applicant’s response to RAI 2.3.3.20-03 acceptable
because the applicant described the scoping changes and indicated the drawings had been
corrected. Therefore, the staff's concern described in RAI 2.3.3.20-03 is resolved.

2.3.3.20.3 Conclusion

The staff reviewed the LRA, UFSAR, RAI responses, and boundary drawings to determine
whether the applicant failed to identify any components within the scope of license renewal. In
addition, the staff’s review determined whether the applicant failed to identify any components
subject to an AMR. On the basis of its review, the staff concludes the applicant has
appropriately identified the radioactive drain system components within the scope of license
renewal, as required by 10 CFR 54.4(a), and that the applicant has adequately identified the
radioactive drain components subject to an AMR in accordance with the requirements stated in
10 CFR 54.21(a)(1).

2.3.3.21 Radwaste System

2.3.3.21.1 Summary of Technical Information in the Application

LRA Section 2.3.3.21 describes the radwaste system which consists of the following plant
systems associated with the processing of radioactive waste products: the boron recovery
system, the waste liquid (radioactive) system, the waste gas (radioactive) system, and the
waste solid (radioactive) system. The radwaste system is a normally operating mechanical
system designed to provide the equipment necessary to collect, process, and prepare
radioactive liquid, gaseous, and solid wastes for disposal.

The primary purpose of the radwaste system is to manage the collection and processing of the
liquid waste and gaseous waste from the RCS. The radwaste system accomplishes this
purpose with a variety of tanks, piping, and piping components.

LRA Table 2.3.3-21 identifies the components subject to an AMR for the radwaste system by
component type and intended function.

2.3.3.21.2 Staff Evaluation

The staff reviewed LRA Section 2.3.3.21; UFSAR Sections 11.2, 11.3, 11.5, and 9.3.4.2; and
the license renewal boundary drawings using the evaluation methodology described in SER
Section 2.3 and the guidance in SRP-LR Section 2.3. The staff’s review identified an area in
which additional information was necessary to complete the review of the applicant’s scoping
and screening results. The applicant responded to the staff’'s RAI as discussed below.

In RAI 2.3.3.21-01, dated April 14, 2010, the staff noted two instances of within scope
pneumatic tubing continuing to other drawings where the continuations were not within scope.
The applicant was requested to clarify the scoping classification for these pneumatic tubing
sections.
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In its response dated May 12, 2010, the applicant stated that in both instances the boundary
drawing incorrectly shows the pneumatic tubing as within the scope of license renewal in
accordance with 10 CFR 54.4(a)(2). The pneumatic tubing is not within the scope of license
renewal because it does not have the potential for spatial interaction since it does not contain
fluids and does not provide structural support to safety-related components. The drawing has
been revised to reflect that this pneumatic tubing is not within scope.

Based on its review, the staff finds the applicant’s response to RAI 2.3.3.21-01 acceptable
because the applicant clarified that this pneumatic tubing was incorrectly shown as within
scope. Therefore, the staff’'s concern described in RAI 2.3.3.21-01 is resolved.

2.3.3.21.3 Conclusion

The staff reviewed the LRA, UFSAR, RAI response, and boundary drawings to determine
whether the applicant failed to identify any components within the scope of license renewal. In
addition, the staff’s review determined whether the applicant failed to identify any components
subject to an AMR. On the basis of its review, the staff concludes the applicant has
appropriately identified the radwaste system components within the scope of license renewal,
as required by 10 CFR 54.4(a), and that the applicant has adequately identified the radwaste
mechanical components subject to an AMR in accordance with the requirements stated in

10 CFR 54.21(a)(1).

2.3.3.22 Sampling System

2.3.3.22.1 Summary of Technical Information in the Application

LRA Section 2.3.3.22 describes the sampling system which consists of the following plant
systems: the sampling system and the post-accident sampling system (PASS). Salem Units 1
and 2 no longer operate the PASS because it was removed from the CLB, and it was physically
drained and disconnected from the plant. The major components of the sampling system are
heat exchangers, piping, valves, and piping components. The sampling system is a normally
operating mechanical system designed to obtain liquid and gas samples for laboratory analyses
of chemistry and radiochemistry conditions of the reactor coolant, RHR, chemical and volume
control, safety injection, DW, MCFW, MS, and SGs systems. Samples can be provided under
operating conditions from full power to cold shutdown.

The purpose of the sampling system is to provide liquid and gas samples from various locations
in the plant to designated locations, including online analytical equipment and grab samples for
analysis, for purposes of guidance in operation of the reactor coolant, RHR, CC, chemical and
volume control, MS, safety injection, and SGs systems. The sampling system also provides
containment isolation.

LRA Table 2.3.3-22 identifies the components subject to an AMR for the sampling system by
component type and intended function.

2.3.3.22.2 Staff Evaluation
The staff reviewed LRA Section 2.3.3.22, UFSAR Sections 9.3.2 and 9.3.6, and the license

renewal boundary drawings using the evaluation methodology described in SER Section 2.3
and the guidance in SRP-LR Section 2.3. The staff’s review identified an area in which

2-64



Structures and Components Subject to Aging Management Review

additional information was necessary to complete the review of the applicant’s scoping and
screening results.

In RAI 2.3.3.22-01, dated April 14, 2010, the staff noted on license renewal drawings
LR-205244, sheet 1 and LR-205344, sheet 1, 3/8-inch lines as within scope for

10 CFR 54.4(a)(2) and connected at three-way valves with a "z-inch O.D. tubing which is shown
as not within scope. In both cases, two lines exiting the three-way valve are within scope for

10 CFR 54.4(a)(2), while the third is not. The applicant was requested to provide additional
information to clarify the scoping classification of this pipe section.

In its response dated May 12, 2010, the applicant stated line 6714 Y-N on license renewal
drawing LR-205244, sheet 1 was previously used to conduct samples from the Nos. 11 and 12
RHR heat exchanger outlets to the Salem Unit 1 PASS. The PASS has been abandoned in
place, and the port of the three-way valve connected to line 6714 Y-N is kept in a closed
position to provide isolation from the PASS equipment. The Salem Unit 2 PASS has also been
abandoned in place, so the same case exists for license renewal drawing LR-205344, sheet 1.
Neither line contains water, steam, or oil and does not provide structural support to
safety-related components. Therefore, the lines are correctly shown as not within the scope of
license renewal in accordance with 10 CFR 54.4(a)(2).

Based on its review, the staff finds the applicant’s response to RAI 2.3.3.22-01 acceptable
because the applicant clarified the scoping classification of the pipe in question. Therefore, the
staff’'s concern described in RAI 2.3.3.22-01 is resolved.

2.3.3.22.3 Conclusion

The staff reviewed the LRA, UFSAR, RAI response, and boundary drawings to determine
whether the applicant failed to identify any components within the scope of license renewal. In
addition, the staff’s review determined whether the applicant failed to identify any components
subject to an AMR. On the basis of its review, the staff concludes the applicant has
appropriately identified the sampling system mechanical components within the scope of license
renewal, as required by 10 CFR 54.4(a), and that the applicant has adequately identified the
sampling system mechanical components subject to an AMR in accordance with the
requirements stated in 10 CFR 54.21(a)(1).

2.3.3.23 Service Water System

2.3.3.23.1 Summary of Technical Information in the Application

LRA Section 2.3.3.23 describes the SW system, which is a normally operating auxiliary system
designed to provide cooling water from the Delaware River to safety-related and
nonsafety-related plant components.

The purpose of the SW system is to circulate cooling water from the river through both
safety-related and nonsafety-related heat exchangers and back to the river. The SW system
consists of three parallel loops: two nuclear headers and one non-nuclear header. The SW
system accomplishes this purpose by providing screened river water to the SW pump suctions
and then circulating river water through each nuclear header which includes a CC heat
exchanger, lube oil and gear oil coolers for the ECCS pumps, ECCS pump room coolers, diesel
generator heat exchangers, containment fan coil units, and chiller condensers. Additionally, SW
can provide cooling for the emergency air compressor, when it is aligned manually in the field.
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There are also two SW accumulators (one for each nuclear header), which maintain the
containment fan coil unit piping filled in the containment during the diesel generator sequencing
following a DBE.

LRA Table 2.3.3-23 identifies the components subject to an AMR for the SW system by
component type and intended function.

2.3.3.23.2 Staff Evaluation

The staff reviewed LRA Section 2.3.3.23, UFSAR Section 9.2.1, and the license renewal
boundary drawings using the evaluation methodology described in SER Section 2.3 and the
guidance in SRP-LR Section 2.3. The staff’s review identified areas in which additional
information was necessary to complete the review of the applicant’s scoping and screening
results. The applicant responded to the staff’'s RAls as discussed below.

In RAI 2.3.3.23-01, dated April 14, 2010, the staff noted on license renewal drawing LR-205212,
sheet 1 a section of 10 CFR 54.4(a)(1) 6-inch SW line that continues to license renewal drawing
LR-205309, sheet 3, where the same line continuation is not within the scope of license
renewal. The applicant was requested to provide additional information to clarify the scoping
classification of this pipe section.

In its response dated May 12, 2010, the applicant stated that the continuation of the 6-inch SW
line was incorrectly shown as not within scope on the drawing and that this line should be within
scope for 10 CFR 54.4(a)(2) for functional support. The applicant stated the drawing has been
revised to show the 6-inch line as within the scope of license renewal up to the circulating water
river discharge header and including all the components in between. This revision did not result
in identifying any new component types subject to an AMR. The applicant also revised the third
system intended function for clarity.

Based on its review, the staff finds the applicant’s response to RAI 2.3.3.23-01 acceptable
because the applicant corrected the scoping classification of the pipe line in question.
Therefore, the staff’'s concern described in RAI 2.3.3.23-01 is resolved.

In RAI 2.3.3.23-02, dated April 14, 2010, the staff noted on Unit 1 license renewal drawing
LR-205239, sheet 1, 2-inch-1SW1460 as within scope for 10 CFR 54.4(a)(1). Connected to
2-inch-1SW1460 are 10 CFR 54.4(a)(2) 2-inch-1295, 2-inch-1292, 2-inch-1293, and
Y4-inch-1291 lines. On Unit 2 license renewal drawing LR-205339, sheet 1, 2-inch-1053 is
within scope for 10 CFR 54.4(a)(1). Connected to 2-inch-1053 are 10 CFR 54.4(a)(2)
2-inch-1WL1295, 2-inch-1074, and %-inch-1318 lines. The 10 CFR 54.4(a)(2) scoping
boundary ends before these lines reach the waste monitor tanks or pumps. No anchor point
was identified between the end of the 10 CFR 54.4(a)(2) scoping boundary and the
safety-nonsafety interface. The applicant was requested to provide additional information to
locate the seismic anchors or anchored components between the ends of the 10 CFR 54.4(a)(2)
scoping boundary and the safety-nonsafety interfaces.

The applicant’s response, dated May 12, 2010, described the location of the seismic anchors,
which are within the existing (a)(2) scoping boundary. This conforms to the applicant’s
methodology and did not result in the inclusion of any additional components within the scope of
license renewal. Based upon its review, the staff finds the applicant’s response to

RAI 2.3.3.23-02 acceptable.
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In RAI 2.3.3.23-03, dated April 14, 2010, the staff noted on Unit 1 license renewal drawing
LR-205242, sheet 1 a continuation (1-inch S.L.) from license renewal drawing LR-205209,
sheet 4 as within the scope for 10 CFR 54.4(a)(2). This line is connected to a 3-inch SW line
within scope for 10 CFR 54.4(a)(1). On Unit 2 license renewal drawing LR-205342, sheet 1, a
continuation (1 inch S.L.) from license renewal drawing LR-205209, sheet 4 is within scope for
10 CFR 54.4(a)(2). This line is connected to a 1-inch SW line within scope for

10 CFR 54.4(a)(1). The seismic anchor or anchored component for the two 10 CFR 54.4(a)(2)
1-inch lines could not be located. The applicant was requested to provide additional information
to locate the seismic anchors or anchored components between the ends of the

10 CFR 54.4(a)(2) scoping boundary and the safety-nonsafety interface.

In its response dated May 12, 2010, the applicant described the location of the seismic anchors,
which are within the existing (a)(2) scoping boundary. This conforms with the applicant’s
methodology and did not result in the inclusion of any additional components within the scope of
license renewal. Based upon its review, the staff finds the applicant’s response to

RAI 2.3.3.23-03 acceptable.

In RAI 2.3.3.23-04, dated April 14, 2010, the staff noted on license renewal drawing LR-205242,
sheet 3 a %-inch 10 CFR 54.4(a)(1) line connected to a 10 CFR 54.4(a)(2) line (7003 Y-N). The
seismic anchor or anchored component for the 10 CFR 54.4(a)(2) line could not be located.

The applicant was requested to provide additional information to locate the seismic anchor or
anchored component between the end of the 10 CFR 54.4(a)(2) scoping boundary and the
safety-nonsafety interface.

In its response dated May 12, 2010, the applicant stated that the tubing beyond the
safety-nonsafety interface is non-seismic and provided the location of the seismic anchor for the
10 CFR 54.4(a)(1) line.

Based on its review, the staff finds the applicant’s response to RAI 2.3.3.23-04 acceptable
because the applicant clarified that the tubing was non-seismic and provided the location for the
10 CFR 50.54(a)(1) seismic anchor. Therefore, the staff’'s concern described in RAI 2.3.3.23-04
is resolved.

2.3.3.23.3 Conclusion

The staff reviewed the LRA, UFSAR, RAI response, and boundary drawings to determine
whether the applicant had failed to identify any components within the scope of license renewal.
In addition, the staff’s review determined that the applicant had not failed to identify any
components that should be subject to an AMR. On the basis of its review, the staff concludes
the applicant has appropriately identified the SW system mechanical components within the
scope of license renewal, as required by 10 CFR 54.4(a), and that the applicant has adequately
identified the SW system mechanical components subject to an AMR in accordance with the
requirements stated in 10 CFR 54.21(a)(1).

2.3.3.24 Service Water Ventilation System

2.3.3.24.1 Summary of Technical Information in the Application
LRA Section 2.3.3.24 describes the SW ventilation system which consists of four SW intake

compartments. The SW ventilation system for each compartment consists of an outside air
intake penthouse, power-operated intake and exhaust dampers, and two exhaust fans
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discharging to the outdoors. The SW ventilation system is a normally operating system
designed to remove waste heat from the SW system components located in the SW intake
structure.

The purpose of the SW ventilation system is to remove waste heat from the SW system
components located in the SW intake structure. The system accomplishes this purpose by
exhausting air from the SW intake structure SW intake compartments and control rooms.

LRA Table 2.3.3-24 identifies the components subject to an AMR for the SW ventilation system
by component type and intended function.

2.3.3.24.2 Conclusion

Based on the results of the staff evaluation discussed in SER Section 2.3 and on a review of the
LRA, UFSAR, and applicable boundary drawings, the staff concludes that the applicant has
appropriately identified the SW ventilation system mechanical components within the scope of
license renewal, as required by 10 CFR 54.4(a), and that the applicant has adequately identified
the SW ventilation system components subject to an AMR in accordance with the requirements
stated in 10 CFR 54.21(a)(1).

2.3.3.25 Spent Fuel Cooling System

2.3.3.25.1 Summary of Technical Information in the Application

LRA Section 2.3.3.25 describes the spent fuel cooling (SFC) system. The SFC system is a
normally operating mechanical system designed to remove from the spent fuel pool the heat
generated by stored spent fuel elements. The SFC system consists of the following three loops:
the pool cooling loop, the purification loop, and the skimmer loop.

The purpose of the SFC system is to maintain spent fuel pool temperatures within design limits.
The purpose of the pool cooling loop is to remove decay heat from the spent fuel stored in the
spent fuel pool. The purpose of the purification loop is to purify water from the spent fuel pool,
transfer pool, and RWST. The purpose of the skimmer loop is to maintain clarity of the spent
fuel pool water by removing particles floating on the surface of the pool water.

LRA Table 2.3.3-25 identifies the components subject to an AMR for the SFC system by
component type and intended function.

2.3.3.25.2 Staff Evaluation

The staff reviewed LRA Section 2.3.3.25, UFSAR Section 9.1.3, and the license renewal
boundary drawings using the evaluation methodology described in SER Section 2.3 and the
guidance in SRP-LR Section 2.3. The staff’s review identified an area in which additional
information was necessary to complete the review of the applicant’s scoping and screening
results. The applicant responded to the staff’'s RAI as discussed below.

In RAI 2.3.3.25-01, dated April 14, 2010, the staff noted on license renewal drawing LR-205333,
sheet 1 two instances of anchors for nonsafety-related piping connected to safety-related piping
that could not be located. The applicant was requested to provide additional information to
locate the seismic anchors or anchored components between the ends of the 10 CFR 54.4(a)(2)
scoping boundary and the safety-nonsafety interface.
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In its response dated May 12, 2010, the applicant provided the location of the seismic anchors,
which are within the existing (a)(2) scoping boundary. This conforms to the applicant’s
methodology and did not result in the inclusion of any additional components within the scope of
license renewal. Based upon its review, the staff finds the applicant’s response to

RAI 2.3.3.25-01 acceptable. Therefore, the staff's concern described in RAI 2.3.3.25-01 is
resolved.

2.3.3.25.3 Conclusion

The staff reviewed the LRA, UFSAR, RAI response, and boundary drawings to determine
whether the applicant failed to identify any components within the scope of license renewal. In
addition, the staff’s review determined whether the applicant failed to identify any components
subject to an AMR. On the basis of its review, the staff concludes the applicant has
appropriately identified the SFC system mechanical components within the scope of license
renewal, as required by 10 CFR 54.4(a), and that the applicant has adequately identified the
SFC system mechanical components subject to an AMR in accordance with the requirements
stated in 10 CFR 54.21(a)(1).

2.3.3.26 Switchgear and Penetration Area Ventilation System

2.3.3.26.1 Summary of Technical Information in the Application

LRA Section 2.3.3.26 describes the switchgear and penetration area ventilation system, which
is a safety-related, normally operating, mechanical system designed to maintain acceptable
levels of temperature and cleanliness in the switchgear rooms, electrical penetration area, and
the ventilation equipment room (chiller room).

The purpose of the switchgear and penetration area ventilation system is to maintain acceptable
levels of temperature and cleanliness in the switchgear rooms, electrical penetration area, and
the ventilation equipment room (chiller room). This is achieved through two supply fans: one
switchgear room exhaust fan and one electrical penetration exhaust fan to maintain area
temperatures under all conditions. The switchgear and penetration area ventilation system also
provides a slightly positive pressure and isolation capabilities for fire conditions in the
switchgear rooms and electrical penetration areas.

LRA Table 2.3.3-26 identifies the components subject to an AMR for the switchgear and
penetration area ventilation system by component type and intended function.

2.3.3.26.2 Conclusion

Based on the results of the staff evaluation discussed in SER Section 2.3 and on a review of the
LRA, UFSAR, and applicable boundary drawings, the staff concludes that the applicant has
appropriately identified the switchgear and penetration area ventilation system mechanical
components within the scope of license renewal, as required by 10 CFR 54.4(a), and that the
applicant has adequately identified the switchgear and penetration area ventilation system
components subject to an AMR in accordance with the requirements stated in

10 CFR 54.21(a)(1).
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2.3.4 Steam and Power Conversion Systems

LRA Section 2.3.4 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 LRA sections:

2.3.4.1 auxiliary feedwater system

2.3.4.2 main condensate and feedwater system
2.3.4.3 main condenser and air removal system
2.3.4.4 main steam system

2.3.4.5 main turbine and auxiliaries system

2.3.4.1 Auxiliary Feedwater System

2.3.4.1.1 Summary of Technical Information in the Application

LRA Section 2.3.4.1 describes the AFW system. The AFW system is a standby, steam and
power conversion mechanical system designed to provide feedwater to the SGs for heat
removal from the RCS under normal and accident conditions. These accident conditions
include the loss of normal feedwater, SG tube rupture, MS or feedwater line break, and small
break LOCA. The AFW system is comprised of three pumps (two motor-driven pumps and one
turbine-driven pump), one storage tank, and the necessary piping, valves, and instrumentation
designed to provide two redundant cooling loops. The loops are designed such that each
motor-driven pump is capable of discharging through a flow nozzle into two lines directing flow
into two SGs. The turbine-driven pump provides flow to all four SGs.

LRA Table 2.3.4-1 identifies the components subject to an AMR for the AFW system by
component type and intended function.

2.3.4.1.2 Conclusion

Based on the results of the staff evaluation discussed in SER Section 2.3 and on a review of the
LRA, UFSAR, and applicable boundary drawings, the staff concludes that the applicant has
appropriately identified the AFW system mechanical components within the scope of license
renewal, as required by 10 CFR 54.4(a), and that the applicant has adequately identified the
AFW system components subject to an AMR in accordance with the requirements stated in

10 CFR 54.21(a)(1).

2.3.4.2 Main Condensate and Feedwater System

2.3.4.2.1 Summary of Technical Information in the Application

LRA Section 2.3.4.2 describes the MCFW system. The MCFW system is a normally operating
mechanical system designed to maintain water level in the SGs throughout all modes of normal
plant operation. The MCFW system is comprised of three condensate pumps, three parallel
strings of low pressure feedwater heaters (five heaters per string), two feedwater pumps, three
parallel strings of high pressure feedwater heaters (one heater per string), and the required
piping, valves, instrumentation, and controls.
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The purpose of the MCFW system is to maintain SG water level during all modes of normal
plant operation. The MCFW system accomplishes this by heating deaerated condensate from
the main condenser and delivering it to the SGs. The MCFW system delivers the water to the
SGs to match the steam demand for the turbine load.

LRA Table 2.3.4-2 identifies the components subject to an AMR for the MCFW system by
component type and intended function.

2.3.4.2.2 Conclusion

Based on the results of the staff evaluation discussed in SER Section 2.3 and on a review of the
LRA, UFSAR, and applicable boundary drawings, the staff concludes that the applicant has
appropriately identified the MCFW system mechanical components within the scope of license
renewal, as required by 10 CFR 54.4(a), and that the applicant has adequately identified the
MCFW system components subject to an AMR in accordance with the requirements stated in
10 CFR 54.21(a)(1).

2.3.4.3 Main Condenser and Air Removal System

2.3.4.3.1 Summary of Technical Information in the Application

LRA Section 2.3.4.3 describes the MCAR system which consists of two plant systems: main
condenser and condenser air removal. The MCAR system is comprised of the steam side of
the main condenser including the three condenser hot wells, the three condenser vacuum
pumps, one priming tank vacuum pump, waterbox priming tank, and the associated valves and
piping. The MCAR system is a normally operating mechanical system designed primarily to
condense and deaerate steam from the main turbine.

The purpose of the main condenser portion of the MCAR system is to recover water used in the
steam cycle by condensing and deaerating unused steam. The purpose of the condenser air
removal portions of the MCAR system is to allow the main condenser to operate at vacuum for
peak efficiency.

LRA Table 2.3.4-3 identifies the components subject to an AMR for the MCAR system by
component type and intended function.

2.3.4.3.2 Conclusion

Based on the results of the staff evaluation discussed in SER Section 2.3 and on a review of the
LRA, UFSAR, and applicable boundary drawings, the staff concludes that the applicant has
appropriately identified the MCAR system mechanical components within the scope of license
renewal, as required by 10 CFR 54.4(a), and that the applicant has adequately identified the
MCAR system components subject to an AMR in accordance with the requirements stated in

10 CFR 54.21(a)(1).
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2.3.4.4 Main Steam System

2.3.4.4.1 Summary of Technical Information in the Application

LRA Section 2.3.4.4 describes the MS system. The MS system is comprised of flow restricting
nozzles, safety valves, atmospheric relief valves, main steam isolation valves (MSIVs), mixing
bottle, and the necessary piping, valves, and instrumentation designed to provide steam to the
high pressure turbine to accomplish its design functions. The MS system is a normally
operating mechanical system designed to provide a flow path for the flow of saturated steam
between the SG outlets to the high pressure turbine inlets. The MS system also supplies
saturated steam to the steam dump system (turbine bypass), moisture separator reheaters, MS
coils, the turbine gland seal system, the turbine-driven AFW pump, SG feed pump turbines, and
high pressure turbine cylinder heating steam.

The purpose of the MS system is to direct saturated steam from four SGs to the high pressure
turbines. It accomplishes this purpose by directing the steam generated by the SGs into the
high pressure turbine through piping and piping components. MSIVs are installed in each MS
line at the outlet of each SG. The MSIVs close automatically on the initiation of a steam line
isolation signal. Flow limiters (venturi-type restrictor) are provided in each steam line. They are
designed to increase the margin to departure from nucleate boiling, and thereby reduce fuel
clad damage, by limiting steam flow rate consequent to a steam line rupture and thereby
reducing the cooldown rate of the primary system. Flow limiters are also provided with steam
flow transmitters, which provide inputs to the reactor protection system.

LRA Table 2.3.4-4 identifies the components subject to an AMR for the MS system by
component type and intended function.

2.3.4.4.2 Conclusion

Based on the results of the staff evaluation discussed in SER Section 2.3 and on a review of the
LRA, UFSAR, and applicable boundary drawings, the staff concludes that the applicant has
appropriately identified the MS system mechanical components within the scope of license
renewal, as required by 10 CFR 54.4(a), and that the applicant has adequately identified the MS
system components subject to an AMR in accordance with the requirements stated in

10 CFR 54.21(a)(1).

2.3.4.5 Main Turbine and Auxiliaries System

2.3.4.5.1 Summary of Technical Information in the Application

LRA Section 2.3.4.5 describes the MTA system which consists of the following plant systems:
the turbine electrohydraulic control system, the gland sealing steam and leak off (turbine)
system, the moisture separator reheater steam and drains system, the turbine auxiliaries
cooling system, the turbine drains system, the main turbine lube oil system, and the main
turbine system. The MTA system is a normally operating mechanical system designed to use
steam from the MS system to provide motive force for the main generator.

The overall purpose of the MTA system is to provide motive force for the main generator to

generate electrical power for distribution to the grid. The purpose of the turbine electrohydraulic
control system is to control turbine valve movement, which in turn controls MS flow at the inlet to
the main turbine. The purpose of the gland sealing steam and leak off (turbine) system is to use
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MS to seal the annular openings where the main turbine shaft emerges from the casings,
preventing steam outleakage and air inleakage along the shaft. The purpose of the moisture
separator reheater steam and drains system is to dry and reheat MS from the outlet of the
high-pressure turbine and supply it to the low pressure turbines to increase cycle efficiency.
The purpose of the turbine auxiliaries cooling system is to provide cooling water to the turbine
generator auxiliary components, as well as other plant components.

LRA Table 2.3.4-5 identifies the components subject to an AMR for the MTA system by
component type and intended function.

2.3.4.5.2 Conclusion

Based on the results of the staff evaluation discussed in SER Section 2.3 and on a review of the
LRA, UFSAR, and applicable boundary drawings, the staff concludes that the applicant has
appropriately identified the MTA system mechanical components within the scope of license
renewal, as required by 10 CFR 54.4(a), and that the applicant has adequately identified the
MTA system components subject to an AMR in accordance with the requirements stated in

10 CFR 54.21(a)(1).
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2.4 Scoping and Screening Results: Structures

This section documents the staff’s review of the applicant’s scoping and screening results for
structures. Specifically, this section describes the following structures:

auxiliary building

component supports commodity group
containment structure

fire pump house

fuel handling building

office buildings

penetration areas

pipe tunnel

piping and component insulation commodity group
station blackout yard buildings

service building

service water accumulator enclosures
service water intake

shoreline protection and dike
switchyard

turbine building

yard structures

In accordance with the requirements of 10 CFR 54.21(a)(1), the applicant identified and listed
passive, long-lived SCs that are within the scope of the period of extended operation and
subject to an AMR. To verify that the applicant properly implemented its methodology, the staff
focused its review on the implementation results. This approach allowed the staff to confirm
that there were no omissions of structural components that meet the scoping criteria and are
subject to an AMR.

The staff’'s evaluation of the information provided in the LRA was performed in the same manner
for all structures. The objective of the review was to determine if the structural components that
appeared to meet the scoping criteria specified in the Rule were identified by the applicant as
being within the scope of license renewal, in accordance with 10 CFR 54.4. Similarly, the staff
evaluated the applicant’s screening results to verify that all long-lived, passive SCs were subject
to an AMR in accordance with 10 CFR 54.21(a)(1).

To perform its evaluation, the staff used the guidance in SRP-LR Section 2.4, “Scoping and
Screening Results: Structures,” and reviewed the applicable LRA sections, focusing its review
on components that had not been identified as within the scope of license renewal.

The staff reviewed the Salem Unit 1 and Unit 2 UFSAR for each structure to determine if the
applicant had omitted components, with intended functions delineated in accordance with

10 CFR 54.4(a), from the scope of license renewal. The staff also reviewed the UFSAR to
determine if all intended functions delineated in 10 CFR 54.4(a) were specified in the LRA. If
omissions were identified, the staff requested additional information to resolve the
discrepancies.
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Once the staff completed its review of the scoping results, the staff evaluated the applicant’s
screening results. For those components with intended functions, the staff sought to determine:
(1) if the functions are performed with moving parts or a change in configuration or properties, or
(2) if they are subject to replacement based on a qualified life or specified time period, as
described in 10 CFR 54.21(a)(1). For those that did not meet either of these criteria, the staff
sought to confirm that these structural components were subject to an AMR as required by

10 CFR 54.21(a)(1). If discrepancies were identified, the staff requested additional information
to resolve them.

2.4.1 Auxiliary Building

2.4.1.1 Summary of Technical Information in the Application

LRA Section 2.4.1 describes the auxiliary building. The auxiliary building, which includes the
inner penetration areas, is a reinforced concrete structure located between the Salem Unit 1
and Unit 2 containment structures. The auxiliary building is classified as a Category | (seismic)
structure designed to maintain its structural integrity during and following postulated DBAs and
extreme environmental conditions. The auxiliary building SCs include reinforced concrete
elements of the building, cable trays, concrete embedments, masonry walls, doors, hatches,
compressible joints and seals, conduit, expansion or control joints, racks, frames, enclosures,
structural steel, miscellaneous steel, bolting, penetration sleeves, penetration seals, pipe whip
restraints, missile shields, pipe encapsulation sleeves, spray shields, RHR sump pit and liner,
pipe alley and trench, roofing membrane, and tube track. Also included in the boundary of this
structure are the blowout panels, the roof blowout panel extension, the roof missile shields for
diesel intake, exhaust and building ventilation, and the air discharge penthouse.

The purpose of the auxiliary building is to provide structural support, shelter, and protection to
SSCs housed within the building during normal plant operation, and during and following
postulated DBAs and extreme environmental conditions.

LRA Table 2.4-1 identifies the components subject to an AMR for the auxiliary building by
component type and intended function.

2.4.1.2 Conclusion

The staff followed the evaluation methodology discussed in SER Section 2.4 and reviewed the
LRA and UFSAR to determine whether the applicant failed to identify any SSCs within the
scope of license renewal. The staff finds no such omissions. In addition, the staff’s review
determined whether the applicant failed to identify any SCs subject to an AMR. The staff finds
no such omissions. On the basis of its review, the staff concludes that the applicant has
adequately identified the auxiliary building SCs within the scope of license renewal, as required
by 10 CFR 54.4(a), and those subject to an AMR, as required by 10 CFR 54.21(a)(1).
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2.4.2 Component Supports Commodity Group

2.4.2.1 Summary of Technical Information in the Application

LRA Section 2.4.2 describes the component supports commodity group which consists of
structural elements and specialty components designed to transfer the load applied from an
SSC to the building structural element or directly to the building foundation. Supports include
seismic anchors or restraints, frames, constant and variable spring hangers, rod hangers, sway
struts, guides, stops, design clearances, straps, clamps, and clevis pins. Specialty components
include snubbers, sliding surfaces, and vibration isolation elements. The commodity group is
comprised of the following supports:

) supports for American Society of Mechanical Engineers (ASME) Class 1, 2, and 3 piping
and components

° supports for cable trays; conduits; heating, ventilation, and air conditioning (HVAC)
ducts; tube tracks; instrument tubing; and non-ASME piping and components

° supports for racks, panels, cabinets and enclosures for electrical equipment, and
instrumentation

° supports for the EDGs, HVAC system components, and other miscellaneous mechanical
equipment

° supports for platforms, pipe whip restraints, jet impingement shields, masonry walls, and
other miscellaneous structures

The purpose of the component supports commodity group is to transfer gravity, thermal,
seismic, and other lateral loads imposed on or by the system, structure, or component to the
supporting building structural element or foundation. The commodity group provides physical
support and shelter for nonsafety-related SSCs whose failure could prevent satisfactory
accomplishment of function(s).

LRA Table 2.4-2 identifies the components subject to an AMR for the component supports
commodity group by component type and intended function.

2.4.2.2 Conclusion

The staff followed the evaluation methodology discussed in SER Section 2.4 and reviewed the
LRA and UFSAR to determine whether the applicant failed to identify any SSCs within the
scope of license renewal. The staff finds no such omissions. In addition, the staff’s review
determined whether the applicant failed to identify any SCs subject to an AMR. The staff finds
no such omissions. On the basis of its review, the staff concludes that the applicant has
adequately identified the component supports commodity group SCs within the scope of license
renewal, as required by 10 CFR 54.4(a), and those subject to an AMR, as required by

10 CFR 54.21(a)(1).
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2.4.3 Containment Structure

2.4.3.1 Summary of Technical Information in the Application

LRA Section 2.4.3 describes the containment structure. The Salem Unit 1 and Unit 2
containment buildings are reinforced concrete containments with a cylindrical wall, a foundation
mat, and a hemispherical dome roof. The cylindrical wall, the foundation mat, and the dome
roof are reinforced with conventional mild steel reinforcing. The inside surface of the
containment building is lined with a carbon steel liner to ensure a high degree of leak tightness
in the event of a postulated accident. The nominal liner plate thickness is %4 inch at the
foundation mat and %z inch at the dome. The lower portions of the cylindrical liner are insulated
to avoid buckling of the liner due to restricted radial growth when subjected to a rise in
temperature. The containment penetrations include the equipment hatch, personnel airlocks,
piping penetrations, including the fuel transfer tube penetration, and electrical penetrations.

The purpose of the containment structure is to support and protect the enclosed vital
mechanical and electrical equipment, including the RV, the RCS, the SGs, pressurizer, and
auxiliary and engineered safety features systems required for safe operation and shutdown of
the reactor. The containment building also provides a reliable final barrier against the escape of
fission products to ensure the leakage limits are not exceeded and fission product releases are
within 10 CFR Part 20 during normal plant operation and 10 CFR Part 100 (10 CFR 50.67)
during the postulated DBAs.

LRA Table 2.4-3 identifies the components subject to an AMR for the containment structure by
component type and intended function.

2.4.3.2 Conclusion

The staff followed the evaluation methodology discussed in SER Section 2.4 and reviewed the
LRA and UFSAR to determine whether the applicant failed to identify any SSCs within the
scope of license renewal. The staff finds no such omissions. In addition, the staff’s review
determined whether the applicant failed to identify any SCs subject to an AMR. The staff finds
no such omissions. On the basis of its review, the staff concludes that the applicant has
adequately identified the containment structure SSCs within the scope of license renewal, as
required by 10 CFR 54.4(a), and those subject to an AMR, as required by 10 CFR 54.21(a)(1).

2.4.4 Fire Pump House

2.4.4.1 Summary of Technical Information in the Application

LRA Section 2.4.4 describes the fire pump house. The major components housed in the
building include the diesel-driven fire pumps and jockey pumps, associated piping and piping
components, controls and instrumentation, and electrical panels and enclosures. Additionally,
fresh water pumps, fresh water chlorination tanks and associated fresh water piping and piping
components, controls and instrumentation, and electrical panels and enclosures are also
housed within the building.

The purpose of the fire pump house is to provide structural support, shelter, and protection for
fire protection system, fresh water system, and supporting systems and components.
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LRA Table 2.4-4 identifies the components subject to an AMR for the fire pump house by
component type and intended function.

2.4.4.2 Staff Evaluation

The staff reviewed LRA Section 2.4.12 using the evaluation methodology described in SER
Section 2.4 and the guidance in SRP-LR Section 2.4.

During its review of LRA Section 2.4.4, the staff identified areas in which additional information
was necessary to complete the evaluation of the applicant’s scoping and screening results for
the fire pump house.

In RAI 2.4.4-1, dated March 22, 2010, the staff requested that the applicant provide additional
information regarding whether the fire pump house roof insulation had been included within the
scope of license renewal and subject to an AMR. Specifically, the staff requested that the
applicant indicate whether the component was not included due to oversight and provide a
description of the scoping and an AMR if an oversight had occurred. Additionally, the staff
requested that the applicant provide the basis for its exclusion, if the applicant concluded that
the insulation was excluded from the scope of license renewal.

In its response to the RAI, dated April 15, 2010, the applicant stated that the roof insulation was
not included within the scope of license renewal and is not subject to an AMR, based on the
location of the insulation between the built up roofing and the roof slab. The built up roofing
includes the roofing membrane, which prevents water intrusion into the roofing insulation and
subsequently, prevents the degradation of the underlying roofing insulation. Furthermore, the
applicant indicated in LRA Section 2.4.4 that the roofing membrane of the fire pump house is
within the scope of license renewal and is subject to an AMR. Based on its review, the staff
finds the response to RAI 2.4.4-1 acceptable because the insulation is not within the scope of
license renewal based on the criteria of 10 CFR 54.4(a)(3) due to the fact that the insulation
does not provide physical support or shelter and protection for SSCs relied upon in safety
analyses or plant evaluations that demonstrate compliance with the NRC regulation for fire
protection (10 CFR 50.48). Additionally, those SSCs which do meet the above criteria have
been demonstrated by the applicant to have been adequately addressed in LRA Section 2.4.4.
The staff's concern described in RAI 2.4.4-1 is resolved.

2.4.4.3 Conclusion

The staff reviewed the LRA, UFSAR, and RAI responses to determine whether the applicant
failed to identify any SSCs within the scope of license renewal. The staff finds no such
omissions. In addition, the staff's review determined whether the applicant failed to identify any
SCs subject to an AMR. The staff finds no such omissions. On the basis of its review, the staff
concludes that the applicant has adequately identified the fire pump house SCs within the scope
of license renewal, as required by 10 CFR 54.4(a), and those subject to an AMR, as required by
10 CFR 54.21(a)(1).
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2.4.5 Fuel Handling Building

2.4.5.1 Summary of Technical Information in the Application

LRA Section 2.4.5 describes the fuel handling building which is comprised of two separate fuel
handling buildings, Salem Unit 1 and Unit 2. The buildings are mirror images of each other
reflected about the east-west Salem center line. The buildings are classified Category |
(seismic) structures, designed to maintain their structural integrity during and following
postulated DBAs and extreme environmental conditions. Each building contains a spent fuel
storage pool, new fuel storage pit, fuel transfer pool, a decontamination pit, a sump room, and
compartments that house spent fuel pool cooling equipment and supporting systems. The
design of the spent fuel storage pool and the fuel transfer pool includes a leak chase system
that collects potential leakage through cracks in the seam welds of the stainless steel liners.
The leak chase system consists of steel channels embedded in the slabs and in the walls of the
two pools. The design is such that any leakage collected in the channels is directed and
discharged through 17 drain lines into the sump room trench outside the spent fuel pool in the
fuel handling building.

The purpose of the fuel handling building is to provide structural support, shelter, and protection
to SSCs housed within it during normal plant operation, and during and following postulated
DBAs and extreme environmental conditions. This function is provided to the fuel handling and
fuels system, spent fuel pool cooling system, fuel handling building heating and ventilation
system, compressed air system, and their supporting systems.

LRA Table 2.4-5 identifies the components subject to an AMR for the fuel handling building by
component type and intended function.

2.4.5.2 Conclusion

The staff followed the evaluation methodology discussed in SER Section 2.4 and reviewed the
LRA and UFSAR to determine whether the applicant failed to identify any SSCs within the
scope of license renewal. The staff finds no such omissions. In addition, the staff’s review
determined whether the applicant failed to identify any SCs subject to an AMR. The staff finds
no such omissions. On the basis of its review, the staff concludes that the applicant has
adequately identified the fuel handling building SCs within the scope of license renewal, as
required by 10 CFR 54.4(a), and those subject to an AMR, as required by 10 CFR 54.21(a)(1).

2.4.6 Office Buildings

2.4.6.1 Summary of Technical Information in the Application

LRA Section 2.4.6 describes the office buildings which consist of the controlled facilities
building, the clean facilities building, and the administration building.

The purpose of the office buildings is to provide physical support, shelter, and protection for
nonsafety-related SSCs. The buildings also provide shelter and facilities for site management,
engineering, chemistry, maintenance, and other site support personnel. The controlled facilities
building provides office space, storage space, a machice shop, and a mechanical equipment
room.
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LRA Table 2.4-6 identifies the components subject to an AMR for the office buildings by
component type and intended function. The controlled facilities building and the clean facilities
building are within the scope of license renewal. The administration building does not perform
an intended function and thus is not within the scope of license renewal.

2.4.6.2 Conclusion

The staff followed the evaluation methodology discussed in SER Section 2.4 and reviewed the
LRA and UFSAR to determine whether the applicant failed to identify any SSCs within the
scope of license renewal. The staff finds no such omissions. In addition, the staff’s review
determined whether the applicant failed to identify any SCs subject to an AMR. The staff finds
no such omissions. On the basis of its review, the staff concludes that the applicant has
adequately identified the office buildings’ SCs within the scope of license renewal, as required
by 10 CFR 54.4(a), and those subject to an AMR, as required by 10 CFR 54.21(a)(1).

2.4.7 Penetration Areas

2.4.7.1 Summary of Technical Information in the Application

LRA Section 2.4.7 describes the penetration areas which consist of two reinforced concrete
enclosed areas: the Salem Unit 1 south outer penetration area and the Salem Unit 2 north
outer penetration area. The areas, or structures, are located at the exit of the MS system and
the MCFW system piping from the containments en route to the turbine building. The structures
are classified as Category | (seismic) structures, designed to maintain their structural integrity
during and following postulated DBEs and extreme environmental conditions. A seismic gap
separates the structures from the containment buildings to prevent their interaction during the
postulated design basis seismic events.

The purpose of the penetration areas is to support and protect safety-related MS and MCFW
system piping and components and their supporting mechanical and electrical systems. The
structures also provide radiation shielding and protection for the containment structure
penetrations.

LRA Table 2.4-7 identifies the components subject to an AMR for the penetration areas by
component type and intended function.

2.4.7.2 Conclusion

The staff followed the evaluation methodology discussed in SER Section 2.4 and reviewed the
LRA and UFSAR to determine whether the applicant failed to identify any SSCs within the
scope of license renewal. The staff finds no such omissions. In addition, the staff’s review
determined whether the applicant failed to identify any SCs subject to an AMR. The staff finds
no such omissions. On the basis of its review, the staff concludes that the applicant has
adequately identified the penetration areas’ SCs within the scope of license renewal, as
required by 10 CFR 54.4(a), and those subject to an AMR, as required by 10 CFR 54.21(a)(1).
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2.4.8 Pipe Tunnel

2.4.8.1 Summary of Technical Information in the Application

LRA Section 2.4.8 describes the pipe tunnel as a two-cell reinforced concrete rectangular box
section located west of the containment buildings, and adjacent to the west wall of the auxiliary
building. The pipe tunnel is classified as a Category | (seismic) structure.

The purpose of the pipe tunnel is to provide structural support for Salem Unit 1 and Unit 2
RWSTs, AFW tanks, and PWSTs. The tunnel also provides structural support, shelter, and
protection for the SW system piping and piping components and supporting electrical systems.

LRA Table 2.4-8 identifies the components subject to an AMR for the pipe tunnel by component
type and intended function.

2.4.8.2 Conclusion

The staff followed the evaluation methodology discussed in SER Section 2.4 and reviewed the
LRA and UFSAR to determine whether the applicant failed to identify any SSCs within the
scope of license renewal. The staff finds no such omissions. In addition, the staff’s review
determined whether the applicant failed to identify any SCs subject to an AMR. The staff finds
no such omissions. On the basis of its review, the staff concludes that the applicant has
adequately identified the pipe tunnel SCs within the scope of license renewal, as required by
10 CFR 54.4(a), and those subject to an AMR, as required by 10 CFR 54.21(a)(1).

2.4.9 Piping and Component Insulation Commodity Group

2.4.9.1 Summary of Technical Information in the Application

LRA Section 2.4.9 describes the piping and component insulation commodity group. The piping
and component insulation commodity group is comprised of prefabricated blankets, modules, or
panels engineered as integrated assemblies to fit the surface to be insulated and to fit easily

against the piping and components. The insulation includes metallic and non-metallic materials.

The purpose of piping and component insulation is to: (1) improve thermal efficiency,

(2) minimize heat loads on the HVAC systems, (3) provide for personnel protection, (4) prevent
freezing of heat traced piping, and (5) protect against sweating of cold piping and components.

Insulation of piping within containment penetrations, in conjunction with the penetration cooling

system, limits the concrete temperature adjacent to the embedded sleeve to within an allowable
limit.

LRA Table 2.4-9 identifies the components subject to an AMR for the piping and component
insulation commodity group by component type and intended function.

2.4.9.2 Conclusion

The staff followed the evaluation methodology discussed in SER Section 2.4 and reviewed the
LRA and UFSAR to determine whether the applicant failed to identify any SSCs within the
scope of license renewal. The staff finds no such omissions. In addition, the staff's review
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determined whether the applicant failed to identify any SCs subject to an AMR. The staff finds
no such omissions. On the basis of its review, the staff concludes that the applicant has
adequately identified the piping and component insulation commodity group SCs within the
scope of license renewal, as required by 10 CFR 54.4(a), and those subject to an AMR, as
required by 10 CFR 54.21(a)(1).

2.4.10 Station Blackout Yard Buildings

2.4.10.1 Summary of Technical Information in the Application

LRA Section 2.4.10 describes the SBO yard buildings, which are nonsafety-related structures
designed to commercial grade standards. The structures are separated from safety-related
SSCs such that its failure would not impact a safety-related function.

The purpose of the SBO yard buildings is to provide physical support, shelter, and protection for
the SBO diesel-driven air compressor and its auxiliary systems. The compressor is credited for
providing control air during an SBO event. Major components housed inside the buildings
include the SBO diesel-driven air compressor, regenerative air dryer, after-cooler, transformers,
distribution panel, disconnect switch, and piping and piping components.

LRA Table 2.4-10 identifies the components subject to an AMR for the SBO yard buildings by
component type and intended function.

2.4.10.2 Conclusion

The staff followed the evaluation methodology discussed in SER Section 2.4 and reviewed the
LRA and UFSAR to determine whether the applicant failed to identify any SSCs within the
scope of license renewal. The staff finds no such omissions. In addition, the staff’s review
determined whether the applicant failed to identify any SCs subject to an AMR. The staff finds
no such omissions. On the basis of its review, the staff concludes that the applicant has
adequately identified the SBO yard buildings SCs within the scope of license renewal, as
required by 10 CFR 54.4(a), and those subject to an AMR, as required by 10 CFR 54.21(a)(1).

2.4.11 Service Building

2.4.11.1 Summary of Technical Information in the Application

LRA Section 2.4.11 describes the service building which is partitioned into office areas, training
areas, main access control into the radiological area, maintenance shops, and facilities for
personnel occupying the building. Components inside the building are nonsafety-related except
for two AFW system isolation valves within trenches in the basement floor of the building. The
service building is nonsafety-related and is classified as a Category Il (seismic) structure.

The purpose of the service building is to house equipment, tools, and personnel required for
supporting operation of Salem Unit 1 and Unit 2. It provides office space and facilities for plant
support personnel, training areas, and maintenance shops.

LRA Table 2.4-11 identifies the components subject to an AMR for the service building by
component type and intended function.
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2.4.11.2 Conclusion

The staff followed the evaluation methodology discussed in SER Section 2.4 and reviewed the
LRA and UFSAR to determine whether the applicant failed to identify any SSCs within the
scope of license renewal. The staff finds no such omissions. In addition, the staff’s review
determined whether the applicant failed to identify any SCs subject to an AMR. The staff finds
no such omissions. On the basis of its review, the staff concludes that the applicant has
adequately identified the service building SCs within the scope of license renewal, as required
by 10 CFR 54.4(a), and those subject to an AMR, as required by 10 CFR 54.21(a)(1).

2.4.12 Service Water Accumulator Enclosures

2.4.12.1 Summary of Technical Information in the Application

LRA Section 2.4.12 describes the SW accumulator enclosures which consist of two enclosures
that house Salem Unit 1 and Unit 2 SW system accumulator tanks. Each enclosure is
comprised of structural steel frames, metal siding, prefabricated roof panels, and reinforced
concrete slab on grade. The steel frames are supported on reinforced concrete footings
founded on soil and from reinforced concrete walls of the fuel handling building and the auxiliary
building. The structural steel frames and plate, the reinforced concrete footings, and other
components that provide structural support or shelter and protection for the accumulator tanks
are classified Category | (seismic) structures. The remaining portions of the enclosures are
nonsafety-related designed to maintain their structural integrity during DBEs (seismic Il/l) to
prevent interaction with the safety-related SW system components.

The purpose of the SW accumulator enclosures is to provide structural support, shelter, and
protection for safety-related SW system accumulator tanks and associated SW system piping
and piping components. The enclosures also house nonsafety-related SSCs whose failure
could impact a safety-related function.

LRA Table 2.4-12 identifies the components subject to an AMR for the SW accumulator
enclosures by component type and intended function.

2.4.12.2 Staff Evaluation

The staff reviewed LRA Section 2.4.12 using the evaluation methodology described in SER
Section 2.4 and the guidance in SRP-LR Section 2.4.

During its review of LRA Section 2.4.12, the staff identified areas in which additional information
was necessary to complete the evaluation of the applicant’s scoping and screening results for
the SW accumulator enclosures.

In RAI 2.4.12-1, dated March 22, 2010, the staff requested that the applicant provide additional
information to confirm that the cable trays, conduits, panels, racks, cabinets, and other
enclosures have been included within the scope of license renewal and subject to an AMR.
Specifically, the staff requested that the applicant indicate whether these components were not
included due to oversight and provide a description of the scoping and an AMR, if an oversight
had occurred. Additionally, the staff requested that the applicant provide the bases for their
exclusion, if the applicant concluded that these components were excluded from the scope of
license renewal.
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In its response dated April 15, 2010, the applicant stated that these components were included
within the scope of license renewal and are subject to an AMR due to the fact that these
components perform intended functions which meet the criteria found within 10 CFR 54.4(a).
Additionally, the applicant indicated that these components were included within LRA

Section 2.4.12 under “Miscellaneous Steel (catwalks, handrails, ladders, platforms, etc.).”

Based on its review, the staff finds the response to RAI 2.4.12-1 acceptable because the
applicant has clarified that these components are within the scope of license renewal, consistent
with the criteria outlined in 10 CFR 54.4(a), and subject to an AMR. The staff’'s concern
described in RAI 2.4.12-1 is resolved.

2.4.12.3 Conclusion

The staff reviewed the LRA, UFSAR, and RAI responses to determine whether the applicant
failed to identify any SSCs within the scope of license renewal. The staff finds no such
omissions. In addition, the staff's review determined whether the applicant failed to identify any
SCs subject to an AMR. The staff finds no such omissions. On the basis of its review, the staff
concludes that the applicant has adequately identified the SW accumulator enclosures SCs
within the scope of license renewal, as required by 10 CFR 54.4(a), and those subject to an
AMR, as required by 10 CFR 54.21(a)(1).

2.4.13 Service Water Intake

2.4.13.1 Summary of Technical Information in the Application

LRA Section 2.4.13 describes the SW intake structure as a reinforced concrete structure located
along the western shoreline of the facility and on the eastern bank of the Delaware River. The
SW intake structure is designed to protect the enclosed portion of the SW system and related
vital components under postulated environmental and DBE loadings and is designated as
safety-related and Category | (seismic).

The purpose of the SW intake structure is to support and protect the enclosed portion of the SW
system and its related vital components under postulated environmental and DBE loading
conditions and to provide access to a reliable source of cooling water for plant safe shutdown
from the Delaware River. Major components housed inside the building include electrical
switchgear, miscellaneous electrical equipment and components and their enclosures,
instrumentation and their enclosures as applicable, trash racks, SW piping, SW pumps, and the
traveling water screens. The SW intake structure also houses or supports nonsafety-related
equipment including cranes and hoists.

LRA Table 2.4-13 identifies the components subject to an AMR for the SW intake by component
type and intended function.

2.4.13.2 Conclusion

The staff followed the evaluation methodology discussed in SER Section 2.4 and reviewed the
LRA and UFSAR to determine whether the applicant failed to identify any SSCs within the
scope of license renewal. The staff finds no such omissions. In addition, the staff’s review
determined whether the applicant failed to identify any SCs subject to an AMR. The staff finds
no such omissions. On the basis of its review, the staff concludes that the applicant has

2-84



Structures and Components Subject to Aging Management Review

adequately identified the SW intake SCs within the scope of license renewal, as required by
10 CFR 54.4(a), and those subject to an AMR, as required by 10 CFR 54.21(a)(1).

2.4.14 Shoreline Protection and Dike

2.4.14.1 Summary of Technical Information in the Application

LRA Section 2.4.13 describes the shoreline protection and dike as a shoreline protective
structural feature comprised primarily of rock, armor stone, steel sheet piles, cofferdams, intake
structures, and concrete which is located along the Delaware River shoreline of Atrtificial Island.

The purpose of the shoreline protection and dike is to provide a flood protection barrier,
between the Delaware River and the plant site, which limits wave run-up during design basis
storm surge events to elevations on buildings sealed for external flooding.

LRA Table 2.4-14 identifies the components subject to an AMR for the shoreline protection and
dike by component type and intended function.

2.4.14.2 Staff Evaluation

The staff reviewed LRA Section 2.4.14 using the evaluation methodology described in SER
Section 2.4 and the guidance in SRP-LR Section 2.4.

During its review of LRA Section 2.4.14, the staff identified areas in which additional information
was necessary to complete the evaluation of the applicant’s scoping and screening results for
the shoreline protection and dike.

In RAI 2.4.14-1, dated March 22, 2010, the staff requested that the applicant provide additional
information to confirm that the cofferdams have been included within the scope of license
renewal and subject to an AMR. Specifically, the staff requested that the applicant indicate
whether the cofferdams were not included due to oversight and provide a description of the
scoping and an AMR, if an oversight had occurred. Additionally, the staff requested that the
applicant provide the bases for their exclusion, if the applicant concluded that these components
were excluded from the scope of license renewal.

In its response to the RAI, dated April 15, 2010, the applicant stated that the cofferdams are
included within the scope of license renewal and are subject to an AMR. The applicant
indicated that the cofferdams consist of sheet piles, which are listed in LRA Section 2.4-14 as
being within the scope of license renewal and subject to an AMR due to the fact that these
components perform intended functions which meet the criteria found within 10 CFR 54.4(a).
Based on its review, the staff finds the response to RAI 2.4.14-1 acceptable because the
applicant has clarified that these components are within the scope of license renewal and
subject to an AMR, consistent with the criteria outlined in 10 CFR 54.4(a). The staff’'s concern
described in RAI 2.4.14-1 is resolved.

2.4.14.3 Conclusion

The staff reviewed the LRA, UFSAR, and RAI response to determine whether the applicant
failed to identify any SSCs within the scope of license renewal. The staff finds no such
omissions. In addition, the staff's review determined whether the applicant failed to identify any
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SCs subject to an AMR. The staff finds no such omissions. On the basis of its review, the staff
concludes that the applicant has adequately identified the shoreline protection and dike SCs
within the scope of license renewal, as required by 10 CFR 54.4(a), and those subject to an
AMR, as required by 10 CFR 54.21(a)(1).

2.4.15 Switchyard

2.4.15.1 Summary of Technical Information in the Application

LRA Section 2.4.15 describes the switchyard which consists of reinforced concrete and steel
components, which include steel piles, equipment foundations, transmission towers, duct banks,
manholes, trenches, sumps, structural bolting, embedments, and concrete anchors.

The purpose of the switchyard is to provide physical support, shelter, and protection to the
13-kV system and the offsite 500-kV system components and commodities. The systems are
relied upon to provide offsite power during SBO event restoration. The offsite 500-kV system
consists of three 500-kV transmission lines connected to a breaker-and-a-half design with four
500-kV-13-kV transformers. The offsite 500-kV system receives site generated power and
transmits it over three transmission lines to the Public Service Electric and Gas electric
transmission network.

LRA Table 2.4-15 identifies the components subject to an AMR for the switchyard by
component type and intended function.

2.4.15.2 Conclusion

The staff followed the evaluation methodology discussed in SER Section 2.4 and reviewed the
LRA and UFSAR to determine whether the applicant failed to identify any SSCs within the
scope of license renewal. The staff finds no such omissions. In addition, the staff’s review
determined whether the applicant failed to identify any SCs subject to an AMR. The staff finds
no such omissions. On the basis of its review, the staff concludes that the applicant has
adequately identified the switchyard SCs within the scope of license renewal, as required by
10 CFR 54.4(a), and those subject to an AMR, as required by 10 CFR 54.21(a)(1).

2.4.16 Turbine Building

2.4.16.1 Summary of Technical Information in the Application

LRA Section 2.4.16 describes the turbine building as a multi-story structure approximately
170 feet by 610 feet in plan area, comprised of structural steel framing, precast concrete panels,
metal siding, masonry walls, and reinforced concrete walls, slabs, foundation mat, and roof.

The purpose of the building is to provide structural support, shelter, and protection for
nonsafety-related SSCs during normal plant operation. The turbine building contains steam and
power conversion systems components, and support systems and components necessary to
support fire protection, SBO, and ATWS. The turbine building contains certain
nonsafety-related electrical and mechanical components which perform intended functions
considered important to safety by providing input signals and actuation devices for the reactor
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trip and engineered safety features actuation systems and by providing a means for feedwater
isolation.

LRA Table 2.4-16 identifies the components subject to an AMR for the turbine building by
component type and intended function.

2.4.16.2 Conclusion

The staff followed the evaluation methodology discussed in SER Section 2.4 and reviewed the
LRA and UFSAR to determine whether the applicant failed to identify any SSCs within the
scope of license renewal. The staff finds no such omissions. In addition, the staff’s review
determined whether the applicant failed to identify any SCs subject to an AMR. The staff finds
no such omissions. On the basis of its review, the staff concludes that the applicant has
adequately identified the turbine building SCs within the scope of license renewal, as required
by 10 CFR 54.4(a), and those subject to an AMR, as required by 10 CFR 54.21(a)(1).

2.4.17 Yard Structures

2.4.17.1 Summary of Technical Information in the Application

LRA Section 2.4.17 describes the yard structures which includes the compressed gas storage
areas, tank foundations and dikes, pipe support structures, circulating water system piping
foundations, turbine crane runway extensions, manholes, handholes and duct banks,
miscellaneous yard structures, miscellaneous yard enclosures, transformer foundations,
trenches, and yard drainage system.

The purpose of the yard structures is to provide structural support, shelter, and protection for
safety-related and nonsafety-related components and commaodities, including components
credited for SBO, fire protection, and ATWS.

LRA Table 2.4-17 identifies the components subject to an AMR for the yard structures by
component type and intended function.

2.4.17.2 Conclusion

The staff followed the evaluation methodology discussed in SER Section 2.4 and reviewed the
LRA and UFSAR to determine whether the applicant failed to identify any SSCs within the
scope of license renewal. The staff finds no such omissions. In addition, the staff’s review
determined whether the applicant failed to identify any SCs subject to an AMR. The staff finds
no such omissions. On the basis of its review, the staff concludes that the applicant has
adequately identified the yard structure SCs within the scope of license renewal, as required by
10 CFR 54.4(a), and those subject to an AMR, as required by 10 CFR 54.21(a)(1).
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2.5 Scoping and Screening Results: Electrical and Instrumentation and Controls
Systems

This section documents the staff’s review of the applicant’s scoping and screening results for
electrical and I&C systems. Specifically, this section discusses: electrical and 1&C component
commodity groups.

In accordance with the requirements of 10 CFR 54.21(a)(1), the applicant must list passive,
long-lived SSCs within the scope of license renewal and 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
electrical and I&C system components that meet the scoping criteria and are subject to an AMR.

The staff’'s evaluation of the information in the LRA was the same for all electrical and I&C
systems. The objective was to determine whether the applicant has identified, in accordance
with 10 CFR 54.4, components and supporting structures for electrical and I&C systems that
appear to meet the license renewal scoping criteria. Similarly, the staff evaluated the
applicant’s screening results to verify that all passive, long-lived components were subject to an
AMR in accordance with 10 CFR 54.21(a)(1).

In its scoping evaluation, the staff reviewed the applicable LRA sections, focusing on
components that have not been identified as within the scope of license renewal. The staff
reviewed the UFSAR for each electrical and 1&C system to determine whether the applicant has
omitted from the scope of license renewal components with intended functions delineated in
accordance with 10 CFR 54.4(a).

After its review of the scoping results, the staff evaluated the applicant’s screening results. For
those SSCs with intended functions, the staff sought to determine whether: (1) the functions are
performed with moving parts or a change in configuration or properties, or (2) the SSCs are
subject to replacement after a qualified life or specified time period, as described in

10 CFR 54.21(a)(1). For those meeting neither of these criteria, the staff sought to confirm that
these SSCs were subject to an AMR, as required by 10 CFR 54.21(a)(1).

2.5.1 Electrical and Instrumentation and Controls Component Commodity Groups

2.5.1.1 Summary of Technical Information in the Application

LRA Section 2.5 describes the electrical and I&C systems. The scoping method includes all
plant electrical and 1&C components. Evaluation of electrical systems includes electrical and
I&C components in mechanical systems. The plant-wide basis approach for the review of plant
equipment eliminates the need to indicate each unique component and its specific location and
precludes improper exclusion of components from an AMR.

The electrical and I&C components that were identified to be within the scope of license renewal
have been grouped by the applicant into component commodity groups. The applicant has
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
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commodity groups that are subject to replacement based on a qualified life or specified time
period.

LRA Table 2.5.2-1 identifies the following electrical component commodity group component
types and their intended function within the scope of license renewal and subject to an AMR:

° cable connections-metallic parts/electrical continuity

° connector contacts for electrical connectors exposed to borated water leakage/electrical
continuity

° fuse holders/electrical continuity
° high-voltage insulators/insulation-electrical
) insulated cables and connections/electrical continuity

) metal enclosed bus/electrical continuity, insulation-electrical, shelter, and protection

switchyard bus and connections/electrical continuity

2.5.1.2 Staff Evaluation

The staff reviewed LRA Section 2.5 and UFSAR Sections 7 and 8 using the evaluation
methodology described in SER Section 2.5 and the guidance in SRP-LR Section 2.5, “Scoping
and Screening Results: Electrical and Instrumentation and Controls Systems.”

During its review, the staff evaluated the system functions described in the LRA and UFSAR to
verify that the applicant has not omitted from the scope of license renewal any components with
intended functions delineated in accordance with 10 CFR 54.4(a). The staff then reviewed
those components that the applicant has identified as within the scope of license renewal to
verify that the applicant has not omitted any passive and long-lived components subject to an
AMR in accordance with the requirements of 10 CFR 54.21(a)(1).

General Design Criteria 17 of 10 CFR Part 50, Appendix A, requires that electric power from the
transmission network to the onsite electric distribution system be supplied by two physically
independent circuits to minimize the likelihood of their simultaneous failure. In addition, the staff
noted that the guidance provided by letter dated April 1, 2002 (ADAMS Accession

No. ML020920464), “Staff Guidance on Scoping of Equipment Relied on to Meet the
Requirements of the Station Blackout Rule (10 CFR 50.63) for License Renewal

(10 CFR 54.4(a)(3)),” and later incorporated in SRP-LR Section 2.5.2.1.1, states:

For purposes of the license renewal rule, the staff has determined that the plant
system portion of the offsite power system that is used to connect the plant to the
offsite power source should be included within the scope of the rule. This path
typically includes switchyard circuit breakers that connect to the offsite system
power transformers (startup transformers), the transformers themselves, the
intervening overhead or underground circuits between circuit breaker and
transformer and transformer and onsite electrical system, and the associated
control circuits and structures. Ensuring that the appropriate offsite power
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system long-lived passive SSCs that are part of this circuit path are subject to an
AMR will assure that the bases underlying the SBO requirements are maintained
over the period of extended license.

The applicant included the complete circuits between the onsite circuits, up to and including,
switchyard breakers (including the associated controls and structures) within the scope of
license renewal. Figure 2.1-2, “Salem Offsite Power for SBO,” indicates the SBO recovery path
and electrical distribution systems. LRA Section 2.5.1 states that the scoping boundary consists
of six 500-kV switchyard circuit breakers (10X, 11X, 20X, 21X, 30X, and 31X). Consequently,
the staff concludes that the scoping is consistent with the guidance issued on April 1, 2002, and
later incorporated in SRP-LR Section 2.5.2.1.1.

The applicant has determined that cable tie-wraps are not within the scope of license renewal
and are not subject to an AMR. In the LRA, the applicant stated that cable tie-wraps are used to
bundle wires and cables together to maintain the cable runs neat and orderly. The cable
tie-wraps are not credited for maintaining cable ampacity, ensuring maintenance of cable
minimum bending radius or maintaining cables within vertical raceways. Furthermore, the
applicant is not crediting the use of cable tie-wraps in the seismic qualification of cable trays.
Based on the review of this information and the UFSAR, the staff finds the applicant’s exclusion
of cable tie-wraps from the SSC’s subject to an AMR, acceptable.

The transmission conductors and connections commodity group consists of a portion of the
circuits that supply power from the main generator to the electric power grid, as stated in LRA
Section 2.5.2.3. Since these components are not in the SBO recovery path and do not perform
any intended functions for license renewal, the staff finds that transmission conductors and
connections are not subject to an AMR.

2.5.1.3 Conclusion

The staff reviewed the evaluation methodology discussed in SER Section 2.5 and reviewed the
LRA and UFSAR to determine whether the applicant failed to identify any SSCs within the
scope of license renewal. The staff has found no such omissions. In addition, the staff’s review
determined whether the applicant failed to identify any components subject to an AMR. The
staff finds no such omissions. On the basis of its review, the staff concludes that there is
reasonable assurance that the applicant has adequately identified the electrical and 1&C
systems components within the scope of license renewal, as required by 10 CFR 54.4(a), and
those subject to an AMR, as required by 10 CFR 54.21(a)(1).
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2.6 Conclusion for Scoping and Screening

The staff reviewed the information in LRA Section 2, “Scoping and Screening Methodology for
Identifying Structures and Components Subject to Aging Management Review, and
Implementation Results.” The staff finds that the applicant’s scoping and screening
methodology is consistent with the requirements of 10 CFR 54.21(a)(1), and the staff’s position
on the treatment of safety-related and nonsafety-related SSCs within the scope of license
renewal and the SCs requiring an AMR are consistent with the requirements of 10 CFR 54.4
and 10 CFR 54.21(a)(1).

On the basis of its review, the staff concludes that the applicant has adequately identified those
SSCs that are within the scope of license renewal, as required by 10 CFR 54.4(a), and those
SCs that are subject to an AMR, as required by 10 CFR 54.21(a)(1).

With regard to these matters, the staff concludes that the activities authorized by the renewed

license will continue to be conducted in accordance with the CLB, and any changes made to the
CLB, to comply with 10 CFR 54.21(a)(1), are in accordance with NRC regulations.
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SECTION 3

AGING MANAGEMENT REVIEW RESULTS

This section of the safety evaluation report (SER) evaluates aging management programs
(AMPs) and aging management reviews (AMRs) for Salem Nuclear Generating Station Units 1
and 2 (Salem), by the staff of the U.S. Nuclear Regulatory Commission (NRC or the staff).

In Appendix B of its license renewal application (LRA), PSEG Nuclear, LLC (PSEG or the
applicant) described the 48 AMP's it relies on to manage or monitor the aging of passive and
long-lived structures and components (SCs).

In LRA Section 3, the applicant provided the results of the AMRs for those SCs identified in LRA
Section 2 as within the scope of license renewal and subject to an AMR.

3.0 Applicant’s Use of the Generic Aging Lessons Learned Report

In preparing its LRA, the applicant credited NUREG-1801, “Generic Aging Lessons Learned
(GALL) Report,” Revision 1, dated September 2005. The GALL Report contains the staff’'s
generic evaluation of the existing plant programs and documents the technical basis for
determining where existing programs are adequate without modification and where existing
programs should be augmented for the period of extended operation. The evaluation results
documented in the GALL Report indicate that many of the existing programs are adequate to
manage the aging effects for particular SCs for license renewal without change. The GALL
Report also contains recommendations on specific areas for which existing programs should be
augmented for license renewal. An applicant may reference the GALL Report in its LRA to
demonstrate that the programs at its facility correspond to those reviewed and approved in the
GALL Report.

The purpose of the GALL Report is to provide the staff with a summary of staff-approved AMPs
to manage or monitor the aging of SCs subject to an AMR. If an applicant commits to
implementing these staff-approved AMPs, the time, effort, and resources used to review an
applicant’s LRA will be greatly reduced, thereby improving the efficiency and effectiveness of
the license renewal review process. The GALL Report also serves as a reference for applicants
and staff reviewers to quickly identify those AMPs and activities that the staff has determined
will adequately manage or monitor aging during the period of extended operation.

The GALL Report identifies: (1) systems, structures, and components (SSCs); (2) SC materials;
(3) environments to which the SCs are exposed; (4) the aging effects associated with the
materials and environments; (5) the AMPs credited with managing or monitoring the aging
effects; and (6) recommendations for further applicant evaluations of aging management for
certain component types.

The staff performed its review in accordance with the requirements of Title 10, Part 54 of the
Code of Federal Regulations (10 CFR Part 54), “Requirements for Renewal of Operating
Licenses for Nuclear Power Plants”; the guidance provided in NUREG-1800, “Standard Review
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Plan for Review of License Renewal Applications for Nuclear Power Plants” (SRP-LR),
Revision 1, dated September 2005; and the guidance provided in the GALL Report.

In addition to its review of the LRA, the staff conducted an onsite audit of selected AMRs and
associated AMPs during the weeks of February 8 and February 15, 2010, as described in the
“Audit Report Regarding the Salem Nuclear Generating Station, Units 1 and 2, License Renewal
Application,” dated November 9, 2010. The onsite audits and reviews are designed to maximize
the efficiency of the staff’'s LRA review. The applicant can respond to questions, the staff can
readily evaluate the applicant’s responses, the need for formal correspondence between the
staff and the applicant is reduced, and the result is an improvement in review efficiency.

3.0.1 Format of the License Renewal Application

The applicant submitted an application by letter dated August 18, 2009, that followed the
standard LRA format, as determined by the NRC and the Nuclear Energy Institute (NEI). This
LRA format incorporates lessons learned from the staff’s reviews of previous LRAs which used
a format developed from information gained during a staff-NEI demonstration project conducted
to evaluate the use of the GALL Report in the LRA review process.

The organization of LRA Section 3 parallels Chapter 3 of the SRP-LR. The AMR results
information in LRA Section 3 is presented in the following two table types:

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

(2) Table 3.x.2-y-where “3” indicates the LRA Section number, “x” indicates the
subsection number from the GALL Report, “2” indicates that this is the second table type
in LRA Section 3, and “y” indicates the system table number.

The contents of the previous applications and the Salem application are essentially the same.
The intent of the format used for the Salem LRA was to modify the tables in Chapter 3 to
provide additional information that would assist the staff in its review. In each Table 1, the
applicant summarized the portions of the application that it considered to be consistent with the
GALL Report. In each Table 2, the applicant identified the linkage between the scoping and
screening results in Chapter 2 and the AMRs in LRA Chapter 3.

3.0.1.1 Overview of Table 1s

Each Table 3.x.1 (Table 1) provides a summary comparison of how the facility aligns with the
corresponding tables of the GALL Report. The table is essentially the same as Tables 1
through 6 provided in the GALL Report, Volume 1, except that the “Type” column has been
replaced by an “ltem Number” column and the “Related Generic ltem” and “Unique Item”
columns have been replaced by a “Discussion” column. The “Discussion” column is used by the
applicant to provide clarifying and amplifying information.
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The following are some examples of information that might be contained within this column:

o further evaluation recommended-information or reference to where that information is
located

° the name of a plant-specific program

. exceptions to the GALL Report assumptions

. discussion of how the line is consistent with the corresponding line item in the GALL
Report when this consistency may not be obvious

° discussion of how the item is different from the corresponding line item in the GALL
Report (e.g., when an exception is taken to a GALL Report AMP)

The format of Table 1 allows the staff to align a specific Table 1 row with the corresponding
GALL Report table row so that the consistency can be efficiently checked.

3.0.1.2 Overview of Table 2s

Each Table 3.x.2-y (Table 2) provides the detailed results of the AMRs for those components
identified in LRA Section 2 as subject to an AMR. The LRA contains a Table 2 for each of the
systems or components within a system grouping (e.g., reactor coolant systems, engineered
safety features, auxiliary systems, etc.). For example, the engineered safety features (ESF)
group contains tables specific to the containment spray system, residual heat removal (RHR)
system, and safety injection system. Each Table 2 consists of the following nine columns:

(1) Component Type — The first column identifies the component types from LRA Section 2
subject to an AMR. The component types are listed in alphabetical order.

(2) Intended Function — The second column contains the license renewal intended functions
for the listed component types. Definitions of intended functions are contained in LRA
Table 2.1-1.

(3) Material — The third column lists the particular materials of construction for the
component type.

(4) Environment — The fourth column lists the environment to which the component types
are exposed. Internal and external service environments are indicated; a list of these
environments is provided in LRA Tables 3.0-1 and 3.0-2.

(5) Aging Effect Requiring Management — The fifth column lists aging effects requiring
management (AERMs). As part of the AMR process, the applicant determined any
AERMs for each combination of material and environment.

(6) Aging Management Programs — The sixth column lists the AMPs that the applicant used
to manage the identified aging effects.
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(7) NUREG-1801 Volume 2 Item — The seventh column lists the GALL Report item(s) that
the applicant identified as similar to the AMR results in the LRA. The applicant
compared each combination of component type, material, environment, AERM, and
AMP in Table 2 of the LRA to the items in the GALL Report. If there were no
corresponding items in the GALL Report, the applicant left the column blank. In this
way, the applicant identified the AMR results in the LRA tables that corresponded to the
items in the GALL Report tables.

(8) Table 1 Item — The eighth column lists the corresponding summary item number from
Table 1. If the applicant identifies AMR results in Table 2 that are consistent with the
GALL Report, then the associated Table 3.x.1 line summary item number should be
listed in Table 2. If there is no corresponding item in the GALL Report, then column
eight is left blank. That way, the information from the two tables can be correlated.

(9) Notes — The ninth column lists the corresponding notes that the applicant used to
identify how the information in Table 2 aligns with the information in the GALL Report.
The notes identified by letters were developed by an NEI working group and will be used
in future LRAs. Any plant-specific notes are identified by a number and provide
additional information concerning the consistency of the line item with the GALL Report.

3.0.2 Staff’s Review Process

The staff conducted the following three types of evaluations of the AMRs and associated AMPs:

(1) For items that the applicant stated were consistent with the GALL Report, the staff
conducted either an audit or a technical review to determine consistency.

(2) For items that the applicant stated were consistent with the GALL Report with exceptions
and/or enhancements, the staff conducted either an audit or a technical review of the
item to determine consistency with the GALL Report. In addition, the staff conducted
either an audit or a technical review of the applicant’s technical justification for the
exceptions and the adequacy of the enhancements.

(3) For other items, the staff conducted a technical review pursuant to 10 CFR 54.21(a)(3).

These audits and technical reviews determine whether the effects of aging on SCs can be
adequately managed so that the intended functions can be maintained consistent with the
plant’s current licensing basis (CLB) for the period of extended operation, as required by
10 CFR Part 54.

3.0.2.1 Review of AMPs

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

(1)

(2)
©)

(4)

(%)

(6)

(7)

(8)

(9)

(10)

Scope of the Program: The scope of the program should include the specific SCs
subject to an AMR for license renewal.

Preventive Actions: Preventive actions should prevent or mitigate aging degradation.

Parameters Monitored or Inspected: Parameters monitored or inspected should be
linked to the degradation of the particular structure or component’s intended function(s).

Detection of Aging Effects: Detection of aging effects including such aspects as method
or technique (i.e., visual, volumetric, surface inspection), frequency, sample size, data
collection, and timing of new/one-time inspections should occur before there is a loss of
structure or component intended function(s).

Monitoring and Trending: Monitoring and trending should provide predictability of the
extent of degradation, as well as timely corrective or mitigative actions.

Acceptance Criteria: Acceptance criteria, against which the need for corrective action
will be evaluated, should ensure that the structure or component intended function(s) are
maintained under all CLB design conditions during the period of extended operation.

Corrective Actions: Corrective actions, including root cause determination and
prevention of recurrence, should be timely.

Confirmation Process: Confirmation process should ensure that preventive actions are
adequate and that appropriate and effective corrective actions have been completed.

Administrative Controls: Administrative controls should provide a formal review and
approval process.

Operating Experience: Operating experience of 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 functions will be maintained during the period of
extended operation.

Details of the staff’s audit evaluation of program elements (1) through (6) and (10) are
documented in the AMP Audit Report and summarized in SER Section 3.0.3.

The staff reviewed the applicant’s corrective action program and documented its evaluations in
SER Section 3.0.4. The staff’s evaluation of the corrective action program included
assessments of the following program elements: (7) “corrective actions,” (8) “confirmation
process,” and (9) “administrative controls.”

The staff reviewed the information on the “operating experience” program element and
documented its evaluation in SER Section 3.0.3.
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3.0.2.2 Review of AMR Results

Table 2 contains information concerning whether the AMRs align with the AMRs identified in the
GALL Report. For a given AMR in Table 2, the staff reviewed the intended function, material,
environment, AERM, and AMP combination for a particular component type within a system.
The AMRs that correlate between a combination in Table 2 and a combination in the GALL
Report were identified by a referenced item number in column seven, “NUREG-1801 Volume 2
Line Item.” The staff also conducted onsite audits to verify the correlation. A blank column
seven indicates that the applicant was unable to locate an appropriate corresponding
combination in the GALL Report. The staff conducted a technical review of these combinations
not consistent with the GALL Report. The next column, “Table 1 ltem,” provides a reference
number that indicates the corresponding row in Table 1.

3.0.2.3 UFSAR Supplement

Consistent with the SRP-LR, for the AMRs and associated AMPs that it reviewed, the staff also
reviewed the updated final safety analysis report (UFSAR) supplement that summarizes the
applicant’s programs and activities for managing the effects of aging for the period of extended
operation, as required by 10 CFR 54.21(d).

3.0.2.4 Documentation and Documents Reviewed

In performing its review, the staff used the LRA, LRA supplements, SRP-LR, GALL Report, and
request for additional information (RAI) responses. Also, during the onsite audit, the staff
examined the applicant’s justifications, as documented in the Audit Summary Report, to verify
that the applicant’s activities and programs will adequately 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 3.0.3-1 below presents the AMPs credited by the applicant and described in LRA
Appendix B. The table also indicates the GALL Report AMP that the applicant claimed its AMP
was consistent with, if applicable, and the SSCs for managing or monitoring aging. The
section of the SER, in which the staff’'s evaluation of the program is documented, is also
provided.
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Table 3.0.3-1 Salem Units 1 and 2 Aging Management Programs

Applicant Aging LRA New or Applicant GALL Report Aging SER
Management Sections Existing Comparison to Management Section
Program Program the GALL Programs
Report
ASME Section XI A21.1 Existing Consistent XI.M1, “ASME 3.0.3.11
Inservice Inspection, B.2.1.1 Section Xl Inservice
Subsections IWB, Inspection,
IWC, and IWD Subsections IWB,
IWC, and IWD”
Water Chemistry A21.2 Existing Consistent XI.M2, “Water 3.0.3.1.2
B.2.1.2 Chemistry”
Reactor Head Closure | A.2.1.3 Existing Consistent XI.M3, “Reactor Head | 3.0.3.1.3
Studs B.2.1.3 Closure Studs”
Boric Acid Corrosion A214 Existing Consistent XI1.M10, “Boric Acid 3.0.3.14
B.2.1.4 Corrosion
Nickel-Alloy A215 Existing Consistent XI.LM11A, 3.0.3.1.5
Penetration Nozzles B.2.1.5 “Nickel-Alloy
Welded to the Upper Penetration Nozzles
Reactor Vessel Welded to the Upper
Closure Heads of Reactor Vessel
Pressurized Water Closure Heads of
Reactors Pressurized Water
Reactors”
Thermal Aging A.2.1.6 New Consistent XI1.M12, “Thermal 3.0.3.1.6
Embrittlement of Cast B.2.1.6 Aging Embrittlement
Austenitic Stainless of Cast Austenitic
Steel (CASS) Stainless Steel
(CASS)”
PWR Vessel Internals A217 New Consistent XI.M16, “PWR Vessel | 3.0.3.1.7
B.2.1.7 Internals”
Flow-Accelerated A.2.1.8 Existing Consistent with XI.M17, 3.0.3.21
Corrosion B.2.1.8 Exception “Flow-Accelerated
Corrosion”
Bolting Integrity A2.19 Existing Consistent with X1.M18, “Bolting 3.0.3.2.2
B.2.1.9 Exception and Integrity”
Enhancement
Steam Generator Tube | A.2.1.10 Existing Consistent X1.M19, “Steam 3.0.3.1.8
Integrity B.2.1.10 Generator Tube
Integrity”
Open-Cycle Cooling A2.1.11 Existing Consistent X1.M20, “Open-Cycle 3.0.3.1.9
Water System B.2.1.11 Cooling Water

System”
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Applicant Aging LRA New or Applicant GALL Report Aging SER
Management Sections Existing Comparison to Management Section
Program Program the GALL Programs
Report
Closed-Cycle Cooling A2.1.12 Existing Consistent with XI.M21, 3.0.3.23
Water System B.2.1.12 Exception and “Closed-Cycle
Enhancements Cooling Water
System”
Inspection of A.2.1.13 Existing Consistent with X1.M23, “Inspection of | 3.0.3.2.4
Overhead Heavy Load | B.2.1.13 Enhancements Overhead Heavy
and Light Load Load and Light Load
(Related to Refueling) (Related to Refueling)
Handling Systems Handling Systems”
Compressed Air A2.1.14 Existing Consistent XI.M24, “Compressed | 3.0.3.1.10
Monitoring B.2.1.14 Air Monitoring”
Fire Protection A.2.1.15 Existing Consistent with X1.M26, “Fire 3.0.3.2.5
B.2.1.15 Exception and Protection”
Enhancements
Fire Water System A2.1.16 Existing Consistent with X1.M27, “Fire Water 3.0.3.2.6
B.2.1.16 Enhancements System”
Aboveground Steel A.2.1.17 Existing Consistent with X1.M29, 3.0.3.2.7
Tanks B.2.1.17 Enhancements “Aboveground Steel
Tanks”
Fuel Oil Chemistry A.2.1.18 Existing Consistent with XI1.M30, “Fuel Qil 3.0.3.2.8
B.2.1.18 Exceptions and Chemistry”
Enhancements
Reactor Vessel A.2.1.19 Existing Consistent with XI.M31, “Reactor 3.0.3.29
Surveillance B.2.1.19 Enhancements Vessel Surveillance”
One-Time Inspection A.2.1.20 New Consistent X1.M32, “One-Time 3.0.3.1.11
B.2.1.20 Inspection”
Selective Leaching of A.2.1.21 New Consistent XI.M33, “Selective 3.0.3.1.12
Materials B.2.1.21 Leaching of Materials”
Buried Piping A.2.1.22 Existing Consistent with X1.M34, “Buried 3.0.3.2.10
Inspection B.2.1.22 Enhancement Piping and Tanks
Inspection”
One-Time Inspection A.2.1.23 New Consistent with XI.M35, “One-Time 3.0.3.2.11
of ASME Code Class 1 | B.2.1.23 Exception Inspection of ASME
Small-Bore Piping Code Class 1
Small-Bore Piping”
External Surfaces A.2.1.24 New Consistent XI1.M36, “External 3.0.3.1.13
Monitoring B.2.1.24 Surfaces Monitoring”
Flux Thimble Tube A.2.1.25 New Consistent X1.M37, “Flux Thimble | 3.0.3.1.14
Inspection B.2.1.25 Tube Inspection”
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Applicant Aging LRA New or Applicant GALL Report Aging SER
Management Sections Existing Comparison to Management Section
Program Program the GALL Programs
Report
Inspection of Internal A.2.1.26 New Consistent XI.M38, “Inspection of | 3.0.3.1.15
Surfaces in B.2.1.26 Internal Surfaces in
Miscellaneous Piping Miscellaneous Piping
and Ducting and Ducting
Components Components”
Lubricating Oll A2.1.27 Existing Consistent with X1.M39, “Lubricating 3.0.3.2.12
Analysis B.2.1.27 Exception Oil Analysis”
ASME Section XI, A.2.1.28 Existing Consistent with XI.81, “ASME 3.0.3.2.13
Subsection IWE B.2.1.28 Enhancements Section X,
Subsection IWE”
ASME Section XI, A.2.1.29 Existing Consistent XI.82, “ASME 3.0.3.1.16
Subsection IWL B.2.1.29 Section XI,
Subsection IWL”
ASME Section XI, A.2.1.30 Existing Consistent XI.S3, “ASME 3.0.3.1.17
Subsection IWF B.2.1.30 Section X,
Subsection IWF”
10 CFR 50, A.2.1.31 Existing Consistent XI.84, “10 CFR 50 3.0.3.1.18
Appendix J B.2.1.31 Appendix J”
Masonry Wall Program | A.2.1.32 Existing Consistent with X1.S5, “Masonry Wall 3.0.3.2.14
B.2.1.32 Enhancements Program”
Structures Monitoring A.2.1.33 Existing Consistent with X1.86, “Structures 3.0.3.2.15
Program B.2.1.33 Enhancements Monitoring Program”
RG 1.127, Inspection A.2.1.34 Existing Consistent with XI.87, “RG 1.127, 3.0.3.2.16
of Water-Control B.2.1.34 Enhancements Inspection of
Structures Associated Water-Control
with Nuclear Power Structures Associated
Plants with Nuclear Power
Plants”
Protective Coating A.2.1.35 Existing Consistent X1.88, “Protective 3.0.3.1.19
Monitoring and B.2.1.35 Coating Monitoring
Maintenance Program and Maintenance
Program”
Electrical Cables and A.2.1.36 New Consistent XI.E1, “Electrical 3.0.3.1.20
Connections Not B.2.1.36 Cables and
Subject to Connections Not
10 CFR 50.49 Subject to
Environmental 10 CFR 50.49
Qualification Environmental
Requirements Qualification

Requirements”
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Applicant Aging LRA New or Applicant GALL Report Aging SER
Management Sections Existing Comparison to Management Section
Program Program the GALL Programs
Report
Electrical Cables and A.2.1.37 New Consistent XI.E2, “Electrical 3.0.3.1.21
Connections Not B.2.1.37 Cables and
Subject to Connections Not
10 CFR 50.49 Subject to
Environmental 10 CFR 50.49
Qualification Environmental
Requirements Used in Qualification
Instrumentation Requirements Used in
Circuits Instrumentation
Circuits”
Inaccessible Medium A.2.1.38 New Consistent XI.E3, “Inaccessible 3.0.3.1.22
Voltage Cables Not B.2.1.38 Medium-Voltage
Subject to Cables Not Subject to
10 CFR 50.49 10 CFR 50.49
Environmental Environmental
Qualification Qualification
Requirements Requirements”
Metal Enclosed Bus A.2.1.39 New Consistent XI.E4, “Metal 3.0.3.1.23
B.2.1.39 Enclosed Bus”
Electrical Cable A.2.1.40 New Consistent with XI.EB, “Electrical 3.0.3.2.17
Connections Not B.2.1.40 Exception Cable Connections
Subject to Not Subject to
10 CFR 50.49 10 CFR 50.49
Environmental Environmental
Qualification Qualification
Requirements Requirements”
High Voltage A22A1 New Plant-Specific N/A 3.0.3.3.1
Insulators B.2.2.1
Periodic Inspection A222 New Plant-Specific N/A 3.0.3.3.2
B.2.2.2
Aboveground A2.23 New Plant-Specific N/A 3.0.3.3.3
Non-Steel Tanks B.2.2.3
Buried Non-Steel A224 Existing Plant-Specific N/A 3.0.3.34
Piping Inspection B.2.2.4
Boral Monitoring A225 Existing Plant-Specific N/A 3.0.3.35
Program B.2.2.5
Nickel Alloy Aging A.2.2.6 Existing Plant-Specific N/A 3.0.3.3.6
Management B.2.2.6
Metal Fatigue of A3.11 Existing Consistent with X.M1, “Metal Fatigue 3.0.3.2.18
Reactor Coolant B.3.1.1 Enhancements of Reactor Coolant

Pressure Boundary

Pressure Boundary”
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Applicant Aging LRA New or Applicant GALL Report Aging SER
Management Sections Existing Comparison to Management Section
Program Program the GALL Programs
Report
Environmental A3.1.2 Existing Consistent X.E1, “Environmental 3.0.3.1.24
Qualification (EQ) of B.3.1.2 Qualification (EQ) of
Electric Components Electric Components”

3.0.3.1 AMPs That Are Consistent with the GALL Report

In LRA Appendix B, the applicant identified the following AMPs as being consistent with the
GALL Report:

° ASME Section Xl Inservice Inspection, Subsections IWB, IWC, and IWD
. Water Chemistry

. Reactor Head Closure Studs

. Boric Acid Corrosion

° Nickel-Alloy Penetration Nozzles Welded to the Upper Reactor Vessel Closure Heads of
Pressurized Water Reactors

° Thermal Aging Embrittlement of Cast Austenitic Stainless Steel (CASS)
. PWR Vessel Internals

. Steam Generator Tube Integrity

° Open-Cycle Cooling Water System

. Compressed Air Monitoring

. One-Time Inspection

° Selective Leaching of Materials

° External Surfaces Monitoring

° Flux Thimble Tube Inspection

° Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components
° ASME Section Xl, Subsection WL

° ASME Section Xl, Subsection IWF

° 10 CFR 50, Appendix J
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° Protective Coating Monitoring and Maintenance Program

) Electrical Cables and Connections Not Subject to 10 CFR 50.49 Environmental
Qualification Requirements

° Electrical Cables and Connections Not Subject to 10 CFR 50.49 Environmental
Qualification Requirements Used in Instrumentation Circuits

) Inaccessible Medium Voltage Cables Not Subject to 10 CFR 50.49 Environmental
Qualification Requirements

° Metal Enclosed Bus

° Environmental Qualification (EQ) of Electric Components

3.0.3.1.1 ASME Section Xl Inservice Inspection, Subsections IWB, IWC, and IWD

Summary of Technical Information in the Application. LRA Section B.2.1.1 describes the
existing ASME Section Xl Inservice Inspection, Subsections IWB, IWC, and IWD Program as
consistent with GALL AMP XI.M1, “ASME Section XI Inservice Inspection, Subsections IWB,
IWC, and IWD.” The applicant stated that the ASME Section Xl Inservice Inspection,
Subsections IWB, IWC, and IWD Program includes inspections performed to manage cracking,
loss of fracture toughness, and loss of material in Class 1, 2, and 3 piping and components
exposed to air, reactor coolant, steam, treated water, and treated borated water environments
within the scope of license renewal. The applicant stated that the program: (1) provides for
periodic visual, surface, and volumetric examination; (2) provides for leakage testing of
pressure-retaining piping and components including welds, pump casings, steam generator
(SG) components, nozzles and safe ends, valve bodies, integral attachments, and
pressure-retaining bolting; and (3) consists of condition monitoring activities that detect
degradation of components before loss of intended function.

The applicant stated that its current ASME Section XI Inservice Inspection, Subsections IWB,
IWC, and IWD Program is based on the 1998 Edition through the 2000 Addenda of American
Society of Mechanical Engineers (ASME) Code Section XI and that its program is updated each
successive 120-month inspection interval to comply with the requirements of the latest edition of
the ASME Code, as specified in 10 CFR 50.55a, 12 months before the start of the inspection
interval.

Staff Evaluation. During its audit, the staff reviewed the applicant’s claim of consistency with the
GALL Report. The staff also reviewed the plant conditions to determine whether they are
bounded by the conditions for which the GALL Report was evaluated.

The staff compared elements one through six of the applicant’s program with the corresponding
elements of GALL AMP XI.M1. As discussed in the Audit Report, the staff confirmed that each
element of the applicant’s program is consistent with the corresponding element of GALL

AMP XI.M1, with the exception of the “detection of aging effects” program element. For this
element, the staff determined the need for additional clarification, which resulted in the issuance
of an RAL.

The staff noted that the applicant is currently in its third 10-year inservice inspection (ISI)
interval and that the current ISI interval does not continue into the period of extended operation.
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The staff also noted that during the current interval, the applicant’s ISI program includes a risk
informed-inservice inspection (RI-ISI) methodology that has been approved for the current
interval in accordance with the requirements of 10 CFR 50.55a. The staff further noted that in
LRA Section B.2.1.1, the applicant stated that its ISI program uses an alternative method to
determine the inspection locations, inspection frequency, and inspection techniques for Class 1
Category B-F and B-J, and Class 2 Category C-F-1 and C-F-2 welds. It was not clear to the
staff whether the discussion of alternative inspection methods in the LRA is applicable only to
the current inspection interval or whether the discussion also applies to the period of extended
operation. In RAI B.2.1.1-01, dated July 12, 2010, the staff requested that the applicant explain
why RI-ISI and other alternatives to the requirements of ASME Code Section XI,

Subsections IWB, IWC, and IWD are discussed in the LRA’s “program description” for the
ASME Section Xl Inservice Inspection, Subsections IWB, IWC, and IWD Program.

The applicant’s August 10, 2010, response stated that RI-ISI and other alternatives to the ASME
Code Section Xl requirements were discussed in the LRA because they are contained in the
applicant’s existing ISI program plan for the third 10-year inspection interval, which was used to
evaluate the ISI program against the recommendations in GALL AMP XI.M1. The applicant
stated that it recognizes that the license renewal process does not review and approve future
station IS| program plans, including RI-ISI and other alternatives to the ASME Code Section XI
requirements. The applicant further stated that at the end of the current 10-year ISl interval, it
will be required to submit an update to its ISI program plan for staff review in accordance with
the requirements of 10 CFR 50.55a.

Based on its audit and review of the applicant’s response to RAI B.2.1.1-01, the staff finds that
elements one through six of the applicant’'s ASME Section Xl Inservice Inspection,
Subsections IWB, IWC, and IWD Program are consistent with the corresponding program
elements of GALL AMP XI.M1 and, therefore, acceptable.

Operating Experience. LRA Section B.2.1.1 summarizes operating experience related to the
ASME Section Xl Inservice Inspection, Subsections IWB, IWC, and IWD Program. The
applicant described detection of a weld flaw using dye penetrant examination at Unit 2 in 2000
and identification of weld indications in the 2005 baseline draft report for Salem 2. For the flaw
detected in 2000, the applicant stated that documentation of the flaw was entered into the site’s
corrective action program, additional ultrasonic examinations were performed, and the indication
and expansion results were evaluated in accordance with ASME Code Section XI criteria and
found to be acceptable. For the baseline indications reported in 2005, the applicant stated that
the indications were determined most likely to be weld fabrication indications caused by
embedded slag inclusions and oxides that occurred along the weld fusion line. The applicant
further stated that corrective actions included an independent structural evaluation related to the
indications and improving the workmanship in removing slag from the manufacturing of the
Salem Unit 1 replacement reactor vessel head. The applicant stated that these examples
demonstrate the program effectively identifies degradation prior to failure and that it provides
appropriate guidance for expanded examination, evaluation, repair, or replacement when
degradation is found.

The staff reviewed operating experience information in the application and during the audit to
determine whether the applicable aging effects and industry and plant-specific operating
experience were reviewed by the applicant and are evaluated in the GALL Report. As
discussed in the Audit Report, the staff conducted an independent search of the plant operating
experience information to determine whether the applicant had adequately incorporated and
evaluated operating experience related to this program. During its review, the staff found no
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operating experience to indicate that the applicant’s program would not be effective in
adequately managing aging effects during the period of extended operation.

Based on its audit and review of the application, the staff finds that operating experience related
to the applicant’s program demonstrates that it can adequately manage the detrimental effects
of aging on SSCs within the scope of the program and that implementation of the program has
resulted in the applicant taking appropriate corrective actions. The staff confirmed that the
operating experience program element satisfies the criterion of SRP-LR Section A.1.2.3.10 and,
therefore, the staff finds it acceptable.

UFSAR Supplement. LRA Section A.2.1.1 provides the UFSAR supplement for the ASME
Section XI Inservice Inspection, Subsections IWB, IWC, and IWD Program. The staff reviewed
this UFSAR supplement description of the program and notes that it conforms to the
recommended description for this type of program as described in SRP-LR Table 3.1-2. The
staff also notes that the applicant committed (Commitment No. 1) to ongoing implementation of
the existing ASME Section XI Inservice Inspection, Subsections IWB, IWC, and IWD Program
for managing aging of applicable components during the period of extended operation.

The staff determines that the information in the UFSAR supplement is an adequate summary
description of the program, as required by 10 CFR 54.21(d).

Conclusion. On the basis of its review of the applicant’s ASME Section XI Inservice Inspection,
Subsections IWB, IWC, and IWD Program; the RAI responses; and the audit, the staff finds all
program elements consistent with the GALL Report. The staff concludes that the applicant 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).

3.0.3.1.2 Water Chemistry

Summary of Technical Information in the Application. LRA Section B.2.1.2 describes the
existing Water Chemistry Program as consistent with GALL AMP XI.M2, “Water Chemistry.”
The applicant stated that the Water Chemistry Program monitors and controls the chemical
environment of the primary and secondary systems. The applicant credited the program for the
management of the aging effects of cracking, loss of material, reduction of neutron-absorbing
capacity and reduction of heat transfer, and the mitigation of stress-corrosion cracking (SCC).
The applicant also stated that the primary water portion of the program is consistent with
Electric Power Research Institute (EPRI) 1014986, “PWR Primary Water Chemistry Guidelines,”
Revision 6, and that the secondary water portion of the program is consistent with

EPRI 1008224, “PWR Secondary Water Chemistry Guidelines,” Revision 6. The applicant
further stated that the Water Chemistry Program includes periodic sampling of primary and
secondary water for detrimental contaminants specified in EPRI water chemistry guidelines.
The applicant identified the reactor vessel, reactor internals, piping, piping elements and piping
components, heat exchangers, and tanks as the major components of the primary system.

Staff Evaluation. During its audit, the staff reviewed the applicant’s claim of consistency with the
GALL Report. The staff also reviewed the plant conditions to determine whether they are
bounded by the conditions for which the GALL Report was evaluated.
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The staff compared elements one through six of the applicant’s program to the corresponding
elements of GALL AMP XI.M2. As discussed in the Audit Report, the staff confirmed that these
elements are consistent with the corresponding elements of GALL AMP XI.M2. Based on its
audit, the staff finds that elements one through six of the applicant’s Water Chemistry Program
are consistent with the corresponding program elements of GALL AMP XI.M2 and, therefore,
acceptable.

Operating Experience. LRA Section B.2.1.2 summarizes operating experience related to the
Water Chemistry Program. The applicant stated that it experienced an unexpected reactor
coolant system (RCS) dissolved oxygen (DO) transient after a startup following an SG
replacement and that the cause of the DO transient was that sufficient air was left in the RCS to
create a hydraulic lock that prevented back flow through the SG U-tubes. As a result of this DO
transient, the applicant modified its vacuum refill procedure to prevent a recurrence of this
event. The applicant stated that subsequent startups using vacuum refill have resulted in
minimal DO in the RCS. The applicant further stated that this operating experience is an
example of how the Water Chemistry Program is able to identify unexpected behaviors and
modify system operation to prevent a recurrence of initiating events.

The applicant stated that in 2008, it identified an increasing trend in sodium concentrations,
which remained below acceptable limits. The applicant also stated that it performed grab
samples to confirm the online monitor indications and that it identified the cause of the increase
in sodium as a small river water leak into the SG blowdown (SGBD) condenser. The applicant
further stated that the SGBD condenser was taken off line as part of a troubleshooting plan and
that sodium levels dropped to normal values. The applicant stated that this operating
experience demonstrates that the Water Chemistry Program was able to detect, identify, and
correct issues based on relatively minor excursions in water chemistry.

The staff reviewed operating experience information in the application and during the audit to
determine whether the applicable aging effects and industry and plant-specific operating
experience were reviewed by the applicant and are evaluated in the GALL Report. As
discussed in the Audit Report, the staff conducted an independent search of the plant operating
experience information to determine whether the applicant had adequately incorporated and
evaluated operating experience related to this program. During its review, the staff found no
operating experience to indicate that the applicant’s program would not be effective in
adequately managing aging effects during the period of extended operation.

Based on its audit and review of the application, the staff finds that operating experience related
to the applicant’s program demonstrates that it can adequately manage the detrimental effects
of aging on SSCs within the scope of the program and that implementation of the program has
resulted in the applicant taking appropriate corrective actions. The staff confirmed that the
operating experience program element satisfies the criterion in SRP-LR Section A.1.2.3.10 and,
therefore, the staff finds it acceptable.

UFSAR Supplement. LRA Section A.2.1.2 provides the UFSAR supplement for the Water
Chemistry Program. The staff reviewed this UFSAR supplement description of the program and
notes that it conforms to the recommended description for this type of program as described in
SRP-LR Tables 3.1-2, 3.2-2, 3.3-2, and 3.4-2. The staff also notes that the applicant committed
(Commitment No. 2) to ongoing implementation of the existing Water Chemistry Program for
managing aging of applicable components during the period of extended operation. The staff
further notes that the One-Time Inspection Program will be used to verify the effectiveness of
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the Water Chemistry Program to manage loss of material and cracking in stainless steel
components in a treated borated water environment.

The staff determines that the information in the UFSAR supplement is an adequate summary
description of the program, as required by 10 CFR 54.21(d).

Conclusion. On the basis of its review of the applicant’s Water Chemistry Program, the staff
finds all program elements consistent with the GALL Report. The staff concludes that the
applicant 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).

3.0.3.1.3 Reactor Head Closure Studs

Summary of Technical Information in the Application. LRA Section B.2.1.3 describes the
existing Reactor Head Closure Studs Program as consistent with GALL AMP XI.M3, “Reactor
Head Closure Studs.” The applicant stated that the program provides for ASME Code

Section Xl inspections of reactor head closure studs, nuts, and washers for cracking, loss of
material, loss of fracture toughness, and coolant leakage from reactor vessel closure stud
bolting in an air environment. The applicant stated that the Reactor Head Closure Studs
Program is a condition based monitoring program that effectively monitors and detects the
applicable aging effects and that the frequency of monitoring is adequate to prevent significant
degradation. The applicant further stated that the program is based on examination and
inspection requirements specified in the ASME Code Section Xl, 1998 Edition, including

2000 Addenda, and preventive measures described in NRC Regulatory Guide (RG) 1.65,
“Materials and Inspection for Reactor Vessel Closure Studs.” The applicant also stated that:
(1) the program uses visual and volumetric examinations in accordance with ASME Code
Section XI, (2) the applicable edition of the ASME Code does not require surface examinations
of the studs, and (3) surface examinations of the reactor head closure studs are not performed.
The applicant stated that the extent and schedule for examining and testing the reactor head
closure studs, nuts, and washers are as specified in ASME Code Section XI, Table IWB-2500-1
for Examination Category B-G-1 components “Pressure Retaining Bolting Greater than 2 Inches
in Diameter.”

Staff Evaluation. During its audit, the staff reviewed the applicant’s claim of consistency with the
GALL Report. The staff also reviewed the plant conditions to determine whether they are
bounded by the conditions for which the GALL Report was evaluated.

The staff compared elements one through six of the applicant’s program to the corresponding
elements of GALL AMP XI1.M3. As discussed in the Audit Report, the staff confirmed that each
element of the applicant’s program is consistent with the corresponding element of GALL

AMP XI.M3, with the exception of the “detection of aging effects” program element. For this
program element, the staff determined the need for additional clarification, which resulted in the
issuance of an RAI.

In GALL AMP X1.M3, the “detection of aging effects” program element states that Examination
Category B-G-1 for pressure-retaining bolting greater than 2 inches in diameter in reactor
vessels specifies both a surface and a volumetric examination of the studs when they are
removed from the reactor vessel flange. In its review of the applicant’s “detection of aging



Aging Management Review Results

effects” program element, the staff noted that the applicant performs a volumetric (not
volumetric and surface) examination of reactor head closure studs when they are removed from
the reactor vessel flange. The staff also noted that in the “Program Description” subsection of
LRA Section B.2.1.3, the applicant stated that the program provides inspections of reactor head
closure studs, nuts, and washers for cracking, loss of material, loss of fracture toughness, and
coolant leakage from reactor vessel closure stud bolting. The staff further noted that loss of
fracture toughness is not addressed as an aging effect in GALL AMP XI.M3.

In RAI B.2.1.3-01, dated June 10, 2010, the staff requested that the applicant explain why
implementation of only volumetric examinations, rather than volumetric and surface
examinations, for removed closure studs was not identified as an exception to the
recommendations in the GALL Report and justify how the use of only volumetric inspections for
these components will provide adequate detection of aging effects during the period of extended
operation. The staff also requested that the applicant clarify why the loss of fracture toughness
is listed as an aging effect managed by the Reactor Head Closure Studs Program.

The applicant’s July 8, 2010, response stated that the GALL Report program description states
that the ISI requirements are in conformance with the 2001 Edition of the ASME Code

Section XI, through the 2003 Addenda. The applicant also stated that the 2001 Edition of the
ASME Code Section Xl, through the 2003 Addenda, does not require surface examinations of
the reactor head closure studs when removed. The applicant further stated that similarly, the
Salem Units 1 and 2 ISI program plans, which incorporate the requirements of the ASME Code
Section XI 1998 Edition through 2000 Addenda, also do not require surface examinations of the
reactor head closure studs when removed, but instead allow either a volumetric or a surface
examination. The applicant stated that Salem will continue to satisfy the examination
requirements of ASME Code Section Xl, Table IWB 2500-1 for the reactor head closure studs,
in place and removed. In addition, the applicant indicated that the volumetric examination (only)
of the reactor head closure studs when removed is adequate because such an examination is
consistent both with applicable ASME Code Section Xl requirements and with alternate
inspection requirements described in RG 1.65, “Materials and Inspections for Reactor Vessel
Closure Studs,” Revision 1, dated April 2010.

The applicant also stated that LRA Appendix B, Section B.2.1.3 inadvertently states that a loss
of fracture toughness is an aging effect managed by the Reactor Head Closure Studs Program.
The applicant revised LRA Section B.2.1.3 to delete the reference to the loss of fracture
toughness as an aging effect managed by the Reactor Head Closure Studs Program.

In its review, the staff finds the applicant’s change to LRA Section B.2.1.3 acceptable because it
clarified that loss of fracture toughness is not an aging effect and, as revised, the aging effects
managed by the Reactor Head Closure Studs Program are consistent with the GALL Report.
The staff also finds the applicant’s justification for using only volumetric examinations
acceptable because the applicable editions and addenda of the ASME Code Section XI allow
surface or volumetric examinations, and the staff finds that volumetric examinations, alone, are
adequate to detect cracking as documented in the latest revision of RG 1.65. On this basis, the
staff finds that the applicant’s response resolves all issues described in RAI B.2.1.3-01.

Based on its audit and review of the applicant’s response to RAI B.2.1.3-01, the staff finds that
elements one through six of the applicant’'s Reactor Head Closure Studs Program are
consistent with the corresponding program elements of GALL AMP XI.M3 and, therefore,
acceptable.
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Operating Experience. LRA Section B.2.1.3 summarizes operating experience related to the
Reactor Head Closure Studs Program. The applicant stated that its Reactor Head Closure
Studs Program has provisions regarding inspection techniques and evaluation, material
specifications, corrosion prevention, and other aspects of reactor pressure vessel (RPV) head
stud cracking. In the LRA, the applicant provided several examples of its operating experience.
For Salem Unit 1, the applicant stated that the Reactor Head Closure Studs Program performed
ultrasonic testing (UT) and visual testing (VT-1) examinations of selected reactor head closure
studs, nuts, and washers during the fall 2002, fall 2005, and fall 2008 refueling outages with no
recordable indications found. For Salem Unit 2, the applicant stated that the Reactor Head
Closure Studs Program performed UT and VT-1 examinations of selected reactor head closure
studs, nuts, and washers during the spring 2005, fall 2006, and spring 2008 refueling outages
with no recordable indications found. The applicant also stated that the operating experience of
the Reactor Head Closure Studs Program shows there are no signs of age-related degradation
and that since no age-related degraded conditions have existed, no investigations and
corrective actions have been required. The applicant further stated that historically, inspections
have found the reactor studs, nuts, and washers to be in satisfactory condition and that no
studs, nuts, or washers have ever been replaced or repaired as a result of age-related
conditions.

The staff reviewed operating experience information in the application and during the audit to
determine whether the applicable aging effects and industry and plant-specific operating
experience were reviewed by the applicant. As discussed in the Audit Report, the staff
conducted an independent search of the plant-specific operating experience information to
determine whether the applicant had adequately incorporated and evaluated operating
experience related to this program. During its review, the staff found no operating experience to
indicate that the applicant’s program would not be effective in adequately managing aging
effects during the period of extended operation.

Based on its audit and review of the application, the staff finds that operating experience related
to the applicant’s program demonstrates that it can adequately manage the detrimental effects
of aging on SSCs within the scope of the program and that implementation of the program has
resulted in the applicant taking appropriate corrective actions. The staff confirmed that the
operating experience program element satisfies the criterion of SRP-LR Section A.1.2.3.10 and,
therefore, the staff finds it acceptable.

UFSAR Supplement. LRA Section A.2.1.3 provides the UFSAR supplement for the Reactor
Head Closure Studs Program. The staff reviewed this UFSAR supplement description of the
program and notes that it conforms to the recommended description for this type of program as
described in SRP-LR Table 3.1-2. The staff also noted that in LRA Section A.5, the applicant
adequately committed (Commitment No. 3) to ongoing implementation of the existing Reactor
Head Closure Studs Program for managing the aging effects of applicable components during
the period of extended operation.

The staff determines that the information in the UFSAR supplement is an adequate summary
description of the program, as required by 10 CFR 54.21(d).

Conclusion. On the basis of its review of the applicant’s Reactor Head Closure Studs Program,
the staff finds all program elements consistent with the GALL Report. The staff concludes that
the applicant 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
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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).

3.0.3.1.4 Boric Acid Corrosion

Summary of Technical Information in the Application. LRA Section B.2.1.4 describes the
existing Boric Acid Corrosion Program as consistent with the program elements in GALL

AMP XI.M10, “Boric Acid Corrosion.” The applicant stated that the program identifies, inspects,
examines, and evaluates leakage, initiates corrective actions, and relies, in part, on
implementation of the recommendations provided in NRC Generic Letter (GL) 88-05, “Boric Acid
Corrosion of Carbon Steel Reactor Pressure Boundary Components in PWR Plants.” The
applicant also stated that this program manages loss of material, delamination of coatings, and
corrosion of electrical connector contact surfaces exposed to air with borated water leakage.
The applicant further stated that borated water leakage from components outside the scope of
the program established in response to GL 88-05 may affect SSCs that are subject to an AMR;
therefore, the scope of this program includes all components that contain borated water and are
in proximity of SSCs subject to an AMR, including systems and structures inside the
containment building, auxiliary building, spent fuel building, and inner penetration area.

Staff Evaluation. During its audit, the staff reviewed the applicant’s claim of consistency with the
GALL Report. The staff also reviewed the plant conditions to determine whether they are
bounded by the conditions for which the GALL Report was evaluated.

The staff compared elements one through six of the applicant’s program to the corresponding
elements of GALL AMP X1.M10. As discussed in the Audit Report, the staff confirmed that
these elements are consistent with the corresponding elements of GALL AMP X1.M10. Based
on its audit, the staff finds that elements one through six of the applicant’s Boric Acid Corrosion
Program are consistent with the corresponding program elements of GALL AMP XI.M10 and,
therefore, acceptable.

Operating Experience. LRA Section B.2.1.4 summarizes operating experience related to the
Boric Acid Corrosion Program. The applicant provided four examples of operating experience.
In one instance of operating experience, the applicant described the engineering analysis
conducted in response to detected boric acid crystalline deposits. The applicant stated that the
source of the deposits was traced to pinhole leaks at a location above the observed deposits.
The applicant also described the resultant corrective action that included the replacement of
analogous hardware that the applicant considered susceptible to similar degradation. In other
operating experience provided in the LRA, the applicant presented instances of engineering
evaluations that led to appropriate component replacements in response to leakage detected
during the program’s inspections.
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The applicant’s operating experience indicated its cognizance of GL 88-05, Bulletin 2002-01,
and Information Notice (IN) 2003-02, which reported issues in nuclear power plants associated
with boric acid leakage and subsequent corrosion reactions and provided details on engineering
analyses and corrective actions taken in response to detected leakage of boric acid. In one
recorded instance, the applicant described its process in which direct measurements and
engineering analyses were provided to establish a quantified assessment of corrosion effects on
components contacted by boric acid due to leakage. In another recorded instance of operating
experience, the applicant described an instance where a service water leak led to deterioration
of a stainless steel tube which resulted in boric acid leakage. The applicant stated that the
detection limits for chlorides were revised as part of an improvement in plant leak detection
methods.

The staff reviewed operating experience information in the application and during the audit to
determine whether the applicable aging effects and industry and plant-specific operating
experience were reviewed by the applicant and are evaluated in the GALL Report. As
discussed in the Audit Report, the staff conducted an independent search of the plant operating
experience information to determine whether the applicant had adequately incorporated and
evaluated operating experience related to this program. During its review, the staff found no
operating experience to indicate that the applicant’s program would not be effective in
adequately managing aging effects during the period of extended operation.

Based on its audit and review of the application, the staff finds that operating experience related
to the applicant’s program demonstrates that it can adequately manage the detrimental effects
of aging on SSCs within the scope of the program and that implementation of the program has
resulted in the applicant taking appropriate corrective actions. The staff confirmed that the
operating experience program element satisfies the criterion in SRP-LR Section A.1.2.3.10 and,
therefore, the staff finds it acceptable.

UFSAR Supplement. LRA Section A.2.1.4 provides the UFSAR supplement for the Boric Acid
Corrosion Program. The staff reviewed this UFSAR supplement description of the program and
notes that it conforms to the recommended description for this type of program as described in
SRP-LR Tables 3.1-2, 3.2-2, 3.3-2, 3.4-2, 3.5-2, and 3.6-2. The staff also notes that the
applicant committed (Commitment No. 4) to ongoing implementation of the existing Boric Acid
Corrosion Program for managing aging of applicable components during the period of extended
operation.

The staff determines that the information in the UFSAR supplement is an adequate summary
description of the program, as required by 10 CFR 54.21(d).

Conclusion. On the basis of its review of the applicant’s Boric Acid Corrosion Program, the staff
finds all program elements consistent with the GALL Report. The staff concludes that the
applicant 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).
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3.0.3.1.5 Nickel-Alloy Penetration Nozzles Welded to the Upper Reactor Vessel Closure Heads
of Pressurized Water Reactors

Summary of Technical Information in the Application. LRA Section B.2.1.5 describes the
existing Nickel-Alloy Penetration Nozzles Welded to the Upper Reactor Vessel Closure Heads
of Pressurized Water Reactors Program (hereafter, Nickel-Alloy Head Penetration Program) as
consistent with GALL AMP XI.M11A, “Nickel-Alloy Penetration Nozzles Welded to the Upper
Reactor Vessel Closure Heads of Pressurized Water Reactors.” The applicant stated that the
program manages cracking due to primary water stress-corrosion cracking (PWSCC) in a
reactor coolant environment and inspects for boric acid leakage residue on nickel-alloy pressure
vessel head penetration nozzles. The applicant also stated that the program includes the
reactor vessel closure head, the upper vessel head penetration nozzles, and associated

J groove welds. The applicant further stated that cracking was mitigated through control of
water chemistry. The applicant also stated that the aging effects of cracking and loss of
material were managed through a combination of surface and volumetric inspection techniques
as described in ASME Code Case N-729-1 as modified by 10 CFR 50.55a(g)(6)(ii)(D)(2)
through (6).

Staff Evaluation. During its audit, the staff reviewed the applicant’s claim of consistency with the
GALL Report.

The staff compared elements one through six of the applicant’s program to the corresponding
elements of GALL AMP XI.M11A. The staff confirmed that these elements are consistent with
the corresponding elements of GALL AMP XI.M11A. Based on its review, the staff finds that
elements one through six of the applicant’s Nickel-Alloy Penetration Nozzles Welded to the
Upper Reactor Vessel Closure Heads of Pressurized Water Reactors Program are consistent
with the corresponding program elements of GALL AMP XI.M11A and, therefore, acceptable.

Operating Experience. LRA Section B.2.1.5 summarizes operating experience related to the
Nickel-Alloy Penetration Nozzles Welded to the Upper Reactor Vessel Closure Heads of
Pressurized Water Reactors Program. In this section, the applicant stated that it has not
detected PWSCC in any of the upper vessel head penetration nozzles. The applicant also
stated that it preemptively replaced both the Unit 1 and Unit 2 heads in 2005 with heads
constructed from PWSCC resistant material (Alloys 690 and 52). As evidence of the
effectiveness of its AMP, the applicant provided three examples. Each of these examples
addresses the attentiveness of the applicant, through the application of its AMP, to the potential
for, and mitigation of, PWSCC. The applicant cited: (1) its preemptive replacement of the
heads for Units 1 and 2, (2) its work with the fabricator of the heads to identify and reduce
indications observed in the new heads, and (3) its prompt incorporation in its AMP of changes to
its ISI program for its upper head as directed by the revision to NRC Order EA-03-009 and
ASME Code Case N-729-1.

The staff reviewed operating experience information which is contained in the application and in
the GALL Report and which has occurred since the publication of the GALL Report, to
determine whether all the applicable aging effects and industry and plant-specific operating
experience were considered by the applicant and whether the proposed AMP is sufficient to
address this operating experience. During its review, the staff found no operating experience to
indicate that the applicant’s program would not be effective in adequately managing aging
effects during the period of extended operation.

3-21



Aging Management Review Results

Based on its review of the application, the GALL Report, and recent industry operating
experience, the staff finds that operating experience related to the applicant’s program
demonstrates that it can adequately manage the detrimental effects of aging on SSCs within the
scope of the program and that implementation of the program has resulted in the applicant
taking appropriate preventive actions. The staff confirmed that the operating experience
program element satisfies the criterion in SRP-LR Section A.1.2.3.10 and, therefore, the staff
finds it acceptable.

UFSAR Supplement. LRA Section A.2.1.5 provides the UFSAR supplement for the Nickel-Alloy
Penetration Nozzles Welded to the Upper Reactor Vessel Closure Heads of Pressurized Water
Reactors Program. The staff reviewed this UFSAR supplement description of the program and
notes that it conforms to the recommended description for this type of program as described in
SRP-LR Table 3.2-2. The staff also notes that the applicant committed (Commitment No. 5) to
ongoing implementation of the existing Nickel-Alloy Penetration Nozzles Welded to the Upper
Reactor Vessel Closure Heads of Pressurized Water Reactors Program for managing aging of
applicable components during the period of extended operation.

The staff determines that the information in the UFSAR supplement is an adequate summary
description of the program, as required by 10 CFR 54.21(d).

Conclusion. On the basis of its review of the applicant’s Nickel-Alloy Penetration Nozzles
Welded to the Upper Reactor Vessel Closure Heads of Pressurized Water Reactors Program,
the staff finds that program elements 1-6 and 10 are consistent with the GALL Report. The
staff concludes that the applicant 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).

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

Summary of Technical Information in the Application. LRA Section B.2.1.6 describes the
Thermal Aging Embrittlement of Cast Austenitic Stainless Steel (CASS) Program as a new
program that includes condition monitoring activities to provide assurance that RCS CASS
components susceptible to thermal aging embrittlement meet the intended functions. The RCS
CASS components are maintained by inspecting and evaluating the extent of thermal aging
embrittlement in accordance with the requirements of ASME Code Section Xl, 1998 Edition,
through the 2000 Addenda. The applicant stated that the ASME Section Xl Inservice
Inspection, Subsections IWB, IWC, and IWD Program at Salem Units 1 and 2 is augmented by
the implementation of the Thermal Aging Embrittlement of Cast Austenitic Stainless Steel
(CASS) Program, which monitors the aging effect of the loss of fracture toughness due to
thermal aging embrittlement of CASS components.

The applicant stated that the program elements for this new AMP are consistent with the
program element criteria recommended in GALL AMP XI.M12, “Thermal Aging Embrittlement of
Cast Austenitic Stainless Steel (CASS),” without exception or enhancement.

Staff Evaluation. GALL AMP XI1.M12 establishes the criteria for determining whether a
supplemental flaw tolerance assessment or volumetric or enhanced VT-1 inspection techniques
should be credited to manage reduction of fracture toughness due to thermal aging
embrittlement in RCS CASS piping, piping components, or piping elements.
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The letter from Christopher |. Grimes of the NRC to Douglas J. Walters of the NEI, “Thermal
Aging Embrittlement of Cast Austenitic Stainless Steel Components,” May 19, 2000, provides
additional criteria for determining whether a particular CASS material is susceptible to thermal
aging embrittlement and describes aging management strategies for these materials. The
guidance in GALL AMP XI.M12 references the additional guidelines provided in the May 19,
2000, letter. The staff reviewed the information in LRA Section B.2.1.6 and the applicant’s
response to the staff’'s RAI questions dated June 3, 2010. The staff noted that the program
elements for the Thermal Aging Embrittlement of Cast Austenitic Stainless Steel (CASS)
Program were consistent with the program element criteria recommended in GALL

AMP XI.M12. However, the staff asked the applicant to clarify certain issues in the Thermal
Aging Embrittlement of Cast Austenitic Stainless Steel (CASS) Program, as follows.

By letter dated May 14, 2010, the staff issued RAI B.2.1.6-1, requesting that the applicant
identify the scope of the subject CASS AMP and provide the schedule of its implementation. By
letter dated June 3, 2010, the applicant responded that the scope of the Thermal Aging
Embrittlement of Cast Austenitic Stainless Steel (CASS) Program (also referred to as the CASS
AMP or CASS program) is limited to the Salem RCS piping. Specifically, the only components
that are potentially susceptible to thermal aging embrittlement within the scope of the new
CASS program are the CASS elbows within the RCS primary loop piping (i.e., the hot legs,
crossover legs, and cold legs). The applicant evaluated these CASS elbows for aging
management as component type “Reactor Coolant Pressure Boundary Components” in LRA
Table 3.1.2-1. The applicant stated that there are no CASS vessels, pumps, or valves covered
under the CASS program. The applicant also stated that the Salem reactor vessel is
constructed of low-alloy steel with a stainless steel cladding. The applicant further stated that
the aging effects associated with the CASS pressurized water reactor (PWR) vessel internals
are managed by the PWR Vessel Internals Program as shown in LRA Appendix B,

Section B.2.1.7. The applicant stated that the aging effects associated with the CASS reactor
coolant pump (RCP) casings and CASS valves are managed by the ASME Section Xl Inservice
Inspection, Subsections IWB, IWC, and IWD Program as shown in LRA Appendix B,

Section B.2.1.1; Water Chemistry Program as shown in LRA Appendix B, Section B.2.1.2; and
time-limited aging analysis (TLAA). The staff finds that the applicant has clearly defined the
scope of the Thermal Aging Embrittlement of Cast Austenitic Stainless Steel (CASS) Program
and its response is acceptable.

The applicant stated that the CASS program will be implemented for Salem Unit 1 before the
end of its 24th refueling outage, tentatively scheduled for April 2016. For Salem Unit 2, the
CASS program will be implemented before the end of its 24th refueling outage, tentatively
scheduled for April 2020. The period of extended operation starts on August 13, 2016, and
April 18, 2020, for Salem Units 1 and 2, respectively. The staff finds that the Thermal Aging
Embrittlement of Cast Austenitic Stainless Steel (CASS) Program will be implemented before
the commencement of the period of extended operation and, therefore, is acceptable.

The applicant stated that the ASME Section Xl Inservice Inspection, Subsections IWB, IWC,
and IWD Program at Salem is augmented by the implementation of the Thermal Aging
Embrittlement of Cast Austenitic Stainless Steel (CASS) Program. The staff notes that the
ASME Section Xl Inservice Inspection, Subsections IWB, IWC, and IWD Program requires
inspection of only a limited number of welds in a piping system once every 10 years. The staff
stated that UT is not reliable and not yet qualified in detecting flaws in CASS components. The
staff also stated that surface and visual examinations detect flaws only after degradation has
occurred. It is not clear to the staff how the ASME Section Xl Inservice Inspection,
Subsections IWB, IWC, and IWD Program can detect thermal aging embrittlement in the CASS
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components in time to prevent component degradation. In RAI B.2.1.6-2, the staff requested
that the applicant discuss exactly how the ASME Section Xl Inservice Inspection,
Subsections IWB, IWC, and IWD Program is augmented and enhanced as a result of
implementing the CASS AMP.

By letter dated June 3, 2010, the applicant responded that currently, the welds associated with
the CASS elbows are already within the ASME Section Xl Inservice Inspection,

Subsections IWB, IWC, and IWD Program, specifically the RI-ISI program covering all Class 1
and Class 2 welds. Although these welds are considered Risk Category 4 by the RI-ISI
program, they are not selected for examination due to the inability of existing volumetric
examination techniques to examine the welds due to the CASS composition of the elbows. The
new CASS program does not change the frequency of examination of these welds because they
are still within the RI-ISI program.

The applicant stated that since a qualified volumetric examination technique does not currently
exist for CASS materials, Salem performed a component-specific flaw tolerance evaluation for
the CASS elbows, where a portion of the CASS elbow comprises the weld area subject to
examination. The flaw tolerance evaluation concluded that the CASS elbows within the Salem
RCS primary loop are tolerant of large flaws through the period of extended operation.

The applicant stated that it will manage the aging of the CASS components using the flaw
tolerance evaluation. The applicant further stated that if a volumetric examination technique is
qualified in the future, the RI-ISI program at that time will determine whether: (1) the CASS
elbow welds will be examined by the qualified volumetric technique in accordance with

10 CFR 50.55a requirements or (2) if the flaw tolerance evaluation will continue to be used for
aging management of the CASS components. There are no new license renewal
enhancements to the ASME Section Xl Inservice Inspection, Subsections IWB, IWC, and IWD
Program as a result of implementation of the Thermal Aging Embrittlement of Cast Austenitic
Stainless Steel (CASS) Program.

The staff finds that the use of the flaw tolerance evaluation to monitor the structural integrity of
the CASS components is consistent with the guidance in GALL AMP XI.M12 and, therefore, its
use is acceptable. The staff notes that it has sponsored a research and development program
at the Pacific Northwest National Laboratory on the qualification of UT of CASS material as
shown in NUREG/CR-6933, “Assessment of Crack Detection in Heavy-Walled Cast Stainless
Steel Piping Welds Using Advanced Low-Frequency Ultrasonic Methods.” In addition, the staff
is working with the ASME and nuclear industry to develop an ASME Code case for the UT of
CASS material. In the near future, licensees should be able to perform ultrasonic examination
of CASS material using the ASME Code case.

In RAI B.2.1.6-3, the staff asked the applicant to describe the flaw tolerance evaluation and
discuss how the flaw tolerance evaluation will be implemented during the period of extended
operation to ensure the structural integrity of the CASS components. The staff also asked the
applicant to discuss how the CASS components will be inspected under the RI-ISI program at
Salem considering the requirements of the CASS AMP (e.g., whether the CASS AMP wiill
increase the inspection frequency of the CASS components in the RI-ISI program and whether
thermal aging embrittlement will be a degradation mechanism considered in the RI-ISI
program).

In its response dated June 3, 2010, the applicant stated that thermal aging embrittlement of the
CASS components will be managed by the Salem component-specific flaw tolerance evaluation,
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since a qualified volumetric examination technique does not currently exist for CASS materials.
The flaw tolerance evaluation has been incorporated into the Salem design basis.

As a result of implementation of the Thermal Aging Embrittlement of Cast Austenitic Stainless
Steel (CASS) Program, the RI-ISI program will be revised to use the flaw tolerance evaluation if
any of the CASS elbow welds are selected for examination. The flaw tolerance evaluation
concludes that the CASS elbows are tolerant of large flaws, where a very large flaw

(e.g., 31 percent through-wall with an aspect ratio of 6) would remain within the ASME Code
Section XI acceptance criteria throughout the period of extended operation, thereby ensuring
the structural integrity of the CASS components.

The applicant noted that performance of a flaw tolerance evaluation is identified as one
acceptable approach for managing the aging effect of thermal aging embrittlement of CASS
components as suggested in GALL AMP XI.M12. The objective of the flaw tolerance evaluation
was to determine whether the CASS components are tolerant of large flaws (i.e., an initial flaw
of a large size can remain within the ASME Code Section X| acceptance criteria for a plant
operation life of 60 years). To determine whether the CASS elbows are tolerant of large flaws,
the applicant calculated acceptable maximum initial flaw sizes for limiting cases by determining
the maximum allowable final flaw based on ASME Code Section X| acceptance criteria and
subtracting the fatigue crack growth over incremental plant operation durations. The results of
the flaw tolerance evaluation are presented in curves of maximum allowable initial flaw sizes as
a function of aspect ratios. The Salem component-specific flaw tolerance evaluation
demonstrated that the susceptible CASS components are tolerant of large flaws. The following
provides a detailed description of the Salem component-specific flaw tolerance evaluation.

The NRC Grimes letter dated May 19, 2000, provides the screening criteria for determining the
CASS components susceptible to thermal aging embrittlement. The CASS components that
were considered susceptible to thermal aging embrittlement were the CASS elbows installed in
the Salem Units 1 and 2 RCS primary loop. All of the CASS elbows within the primary loop:
(1) were fabricated of SA351 CF8M, (2) were static-cast, (3) had a molybdenum content
exceeding 2 percent, and (4) had varying ferrite levels from 8.81 percent up to 22.17 percent.

The component-specific flaw tolerance evaluation, Westinghouse Proprietary Document:
LTR-PAFM-09-60, Revision 0, “Flaw Tolerance Evaluation for Susceptible CASS Reactor
Coolant Piping Components in Salem Units 1 and 2,” used the flaw evaluation guidelines
provided in the Grimes letter. Since none of the CASS elbows had ferrite greater than

25 percent, ASME Code Section XI, paragraph IWB-3640 flaw evaluation procedures were used
in the flaw tolerance evaluation preparation. For the purposes of the Salem component-specific
flaw tolerance evaluation, the code of record for Salem, ASME Code Section XI, 1998 Edition,
including the 2000 Addenda, was used.

The applicant determined the allowable flaw size at the end of the inspection/evaluation periods
representing 10, 20, 30, and 40 years of service. These years of service are based on the
40-year transient design cycles. The applicant reviewed LRA Table 4.3.1-3, “Design Transients
and 60-Year Projections for NSSS Class A and Class 1 Components at Salem Unit 1,” and LRA
Table 4.3.1-4, “Design Transients and 60-Year Projections for NSSS Class A and Class 1
Components at Salem Unit 2,” and concluded that the transient cycles projected for 60 years of
operation were bounded by the corresponding 40-year transient design cycles. Therefore, the
inspection/evaluation periods are valid through the period of extended operation. The applicant
stated that the flaw tolerance evaluation results correspond to 15, 30, 45, and 60 years of plant
operation.
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In applying the ASME Code Section XI acceptance criteria, the end-of-evaluation allowable flaw
size is defined as the flaw size to which the detected or postulated flaw is allowed to grow until
the next inspection period. The end-of-evaluation period flaw size is a function of stresses,
crack geometry, and material properties. The end-of-evaluation period is defined as the service
life from the time of flaw detection to the time of the next scheduled examination or planned
repair, or at the end of life for the component. The flaw tolerance evaluation determined the
allowable flaw sizes for the appropriate limiting load conditions. The first of these allowable flaw
sizes was calculated using stresses from the governing normal, upset, and test conditions. The
second of these allowable flaw sizes was calculated based on stresses for the governing
emergency and faulted conditions. The most limiting allowable flaw size determined for the
normal, upset, emergency, test, and faulted conditions was used as the maximum
end-of-evaluation period flaw size.

The applicant stated that the end-of-evaluation period flaw sizes of IWB-3640 in ASME Code
Section Xl, for the high toughness base materials, were determined based on the assumption
that plastic collapse would be achieved and would be the dominant mode of failure. However,
the applicant also stated that due to the reduced toughness of the susceptible CASS material
resulting from thermal aging embrittlement, it is possible that crack extension and unstable
ductile tearing could occur and be the dominant mode of failure. The applicant stated that to
account for this effect, the Grimes letter requires that the “Z factors” for submerged arc welds
given in ASME Code Section Xl, Appendix C be used as a multiplier to increase the limiting
loads used in determining the maximum end-of-evaluation period allowable flaw size. The
applicant further stated that this is supported by the results from the Argonne National
Laboratory Research Program indicating that the lower-bound fracture toughness of
thermally-aged cast stainless steel is similar to that of submerged arc welds, as stated in the
Grimes letter.

The applicant analyzed fatigue flaw (crack) growth considering thermal, deadweight, seismic,
pressure, and thermal transient stresses and residual stresses. The 40-year design transient
cycles, which bound the corresponding 60-year projected transient cycles, were considered in
the fatigue crack growth analyses. The applicant used welding residual stress values from the
technical article, “Evaluation of Flaws in Austenitic Steel Piping-Section XI| Task Group for
Piping Flaw Evaluation,” Transactions of ASME, Journal of Pressure Vessel Technology,
Volume 108, August 1986, pp. 352-366, in the fatigue crack growth analysis. In addition, the
applicant considered residual stresses resulting from mechanical stress improvement
procedures (MSIP) applied at the reactor vessel nozzle-to-safe end dissimilar metal weld
regions for Salem Units 1 and 2 reactor vessel inlet (cold leg) nozzle elbows to obtain the most
limiting fatigue crack growth results. The residual stresses by MSIP are added algebraically
(algebraic sum method) to the thermal, deadweight, seismic, pressure, and thermal transient
stresses in the fatigue crack growth analysis. Although Salem Unit 2 has not completed MSIP
on its cold leg (inlet) reactor vessel nozzle-to-safe end welds, the applicant nevertheless
accounted for residual stresses, thereby adding conservatism to the flaw tolerance evaluation.

The staff notes that the purpose of the MSIP is to alter the residual stress pattern in the
dissimilar metal weld, placing the inner part of the weld in compression, thus inhibiting crack
initiation. If cracks are present in the weld, the residual stress pattern is more complex. If
cracks are shallow, the MSIP will probably prevent further crack growth, as long as the residual
stress remains favorable (i.e., compressive). For deeper cracks, particularly those penetrating
deeper than halfway through the weld wall, the crack tip is likely to experience a general tensile
stress field after MSIP, which may cause the crack to propagate in the weld. NUREG-0313,
Revision 2, “Technical Report on Material Selection and Processing Guidelines for BWR
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Coolant Pressure Boundary Piping,” provides limitations on the MSIP application based on the
crack size. The CASS elbow located next to the dissimilar metal weld may experience residual
(tensile) stresses as a result of the MSIP of the dissimilar metal weld. The staff finds acceptable
that the applicant considered the impact (residual tensile stresses) of the MSIP in the flaw
tolerance evaluation for the CASS elbow.

The fatigue crack growth analysis procedure involves postulating an initial flaw (crack) at the
susceptible component and predicting the flaw growth due to an imposed series of loading
transients. The input required for a fatigue crack growth analysis is information necessary to
calculate the parameter AKi(range of crack tip stress intensity factor), which depends on the
geometry of the crack, its surrounding structure, and the range of applied stresses in the crack
area.

The applicant derived the stress intensity factors for semi-elliptical inside surface axial flaws
using expressions found in the following technical literatures: (1) Raju, I.S. and Newman, J.C.,
“Stress Intensity Factor Influence Coefficients for Internal and External Surface Cracks in
Cylindrical Vessels,” ASME Publication Pressure Vessel and Piping, Volume 58, 1982,

pp. 37-48 and (2) Mettu, S.R. et al, NASA Lyndon B. Johnson Space Center Report

No. NASA-TM-111707, “Stress Intensity Factors for Part-through Surface Cracks in Hollow
Cylinders,” in Structures and Mechanics Division, July 1992. Similar calculations were
performed for inside surface circumferential flaws based on the technical resource S. Chapuliot
et al, “Stress Intensity Factors for Internal Circumferential Cracks in Tubes over a Wide Range
of Radius over Thickness Ratios,” ASME Pressure Vessel and Piping Volume 365, 1998.

After AKiwas calculated, the applicant calculated crack growth due to a particular stress cycle
using the applicable crack growth reference curves for stainless steel in an air environment from
ASME Code Section Xl, Appendix C with an environmental factor of 2.0 to account for the PWR
water environment. The factor of 2.0 is based on the following technical article: “Evaluation of
Flaws in Austenitic Steel Piping-Section XI Task Group for Piping Flaw Evaluation,”
Transactions of ASME, Journal of Pressure Vessel Technology, Volume 108, August 1986,

pp. 352-366. The incremental fatigue crack growth was added to the postulated initial crack
size, and the analysis proceeded to the next cycle or transient. The fatigue crack growth
calculation was continued in this manner until all the 40-year design transients for the design
plant life were analyzed.

The applicant used bounding material properties, geometry, and stresses in each leg (hot, cold,
and crossover) of the Salem Units 1 and 2 RCS primary loops. For a particular flaw shape and
configuration, the maximum acceptable initial flaw size for a given service life (i.e., 10, 20, 30,
40 years), based on the original 40-year transient design cycles which bound the 60 years of
plant operation, was determined by subtracting the corresponding fatigue crack growth from the
end-of-evaluation period allowable flaw size. The maximum acceptable initial flaw sizes for
various flaw configurations and aspect ratios are provided in the flaw tolerance evaluation.

The applicant stated that for example, the results of the flaw tolerance evaluation for a flaw
aspect ratio of 6 and plant operation duration of 60 years are shown in Table 1 below. As
shown in Table 1 below, the maximum acceptable initial circumferential flaw depth is 31 percent
through-wall for the susceptible hot leg elbows, which is the most limiting case.

Considering the wall thickness near the hot leg elbow weld of 2.50 inches, a circumferential flaw

initiated at original plant startup, with a depth of up to 31 percent of the wall thickness, equating
to 0.78 inches (0.31 x 2.50 inches) in depth, and having a length up to 4.68 inches, based on
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the aspect ratio of 6 (0.78 inches x 6 = 4.68 inches) would remain within the acceptance criteria
of IWB-3640 for 60 years of plant service life. For all other flaw configurations and susceptible
elbow locations tabulated in Table 1, the maximum acceptable initial flaw depths are larger than
this most-limiting case. Therefore, even with thermal aging embrittlement, the Salem
component-specific flaw tolerance evaluation concludes that the susceptible CASS elbows are
tolerant of large flaws.

Table 1
Acceptable Initial Flaw Sizes (% Through-wall Thickness) for Salem Susceptible
CASS Elbow Locations (Aspect Ratio = 6, for a Plant Operation Duration of 60 years)

Susceptible CASS Axial Flaw Circumferential Flaw
Limited - -
. Acceptable Allowable Final Acceptable Allowable Final

Elbow Locations Initial Flaw Size Flaw Size Initial Flaw Size Flaw Size
Hot Leg 43.4% 49% 31% 50%
(Outlet)
Crossover Leg 50.0% 59% 38.2% 62%
Cold Leg 45.2% 52% 42.8% 75%
(Inlet)

The staff finds that the applicant’s flaw tolerance evaluation methodology is consistent with
ASME Code Section Xl, Appendix C and with the program elements in GALL AMP XI.M12
which references the guidance in the NRC (Grimes) letter dated May 19, 2000. Therefore, the
flaw tolerance evaluation is acceptable.

On April 15, 2010, the staff audited the Westinghouse report “Flaw Tolerance Evaluation for
susceptible CASS Reactor Coolant Piping Components in Salem Units 1 and 2,”
LTR-PAFM-09-60, in the Westinghouse Satellite Office in Rockville, Maryland. This audit is part
of the staff’s review of the Thermal Aging Embrittlement of Cast Austenitic Stainless Steel
(CASS) Program to verify the acceptability of the flaw tolerance evaluation. As part of the audit,
the applicant provided responses to the staff’'s RAI regarding the subject flaw tolerance
evaluation.

The Salem plant-specific flaw tolerance evaluation showed residual stresses at the reactor
vessel inlet nozzle safe end-to-cold leg elbow weld regions as a result of the MSIP. In

RAI B.2.1.6-7, the staff requested that the applicant discuss how the residual stresses are
factored in the allowable flaw size calculation for the cold leg elbow and to identify the CASS
elbows in the piping systems covered under the Thermal Aging Embrittlement of Cast Austenitic
Stainless Steel (CASS) Program in each Unit that are affected by the MSIP.

In its response dated June 3, 2010, the applicant stated that MSIP was implemented for the
Salem Unit 1 reactor vessel inlet nozzle safe end-to-cold leg elbow weld regions. MSIP has not
been implemented for the Salem Unit 2 reactor vessel inlet nozzle safe end-to-cold leg elbow
weld regions.

To obtain the limiting fatigue crack growth results, the applicant considered the effects of

residual stresses due to MSIP for all eight cold leg elbows in Salem Units 1 and 2, as well as
those from the technical article “Evaluation of Flaws in Austenitic Steel Piping-Section X| Task
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Group for Piping Flaw Evaluation,” Transactions of ASME, Journal of Pressure Vessel
Technology, Volume 108, August 1986, pp. 352-366. Although Salem Unit 2 has not
completed MSIP on its cold leg (inlet) reactor vessel nozzle-to-safe end dissimilar metal welds,
the effects of MSIP residual stresses were conservatively accounted for in the flaw tolerance
evaluation. The residual stresses due to MSIP were added algebraically (algebraic sum
method) to the pressure, deadweight, seismic, and thermal transient stresses in the fatigue
crack growth analysis as discussed above.

The resulting fatigue crack growth was then used to determine the maximum allowable initial
flaw size for a given plant operation. The maximum allowable initial flaw size is determined by
the duration of plant operations from the maximum allowable end-of-evaluation period flaw size
which was determined in accordance with the flaw evaluation and acceptance criteria in the
ASME Code Section XI.

The Salem Unit 1 cold leg elbows are not susceptible to thermal aging embrittlement since their
ferrite content is less than 14 percent. One of the cold leg elbows on Salem Unit 2 has ferrite
content less than 14 percent with the remaining three legs between 14 percent and 17 percent.
Although Salem Unit 2 has not yet implemented MSIP on the reactor vessel inlet nozzle-to-safe
end dissimilar metal welds, the projected residual stresses associated with MSIP were
conservatively addressed in the flaw tolerance evaluation for Salem Unit 2. The applicant
stated that the four CASS elbows welded to the Salem Unit 2 reactor vessel inlet nozzle safe
ends (cold legs) are also affected by MSIP.

The staff finds that the residual stresses due to MSIP were added algebraically to the other
stresses in the flaw tolerance evaluation and that the applicant has identified the CASS
components that may be susceptible to thermal aging embrittlement based on their ferrite
content. Therefore, the staff finds that the applicant has satisfactorily addressed the issue.

Figures 6-1 to 6-6 in the Salem flaw tolerance evaluation show flaw tolerance curves are
applicable to 40 years, but not 60 years. In RAI B.2.1.6-8, the staff requested that the applicant
explain why the flaw tolerance curves for 60 years were not generated. By letter dated

June 3, 2010, the applicant responded that the flaw tolerance curves presented in Figures 6-1 to
6-6 of the Salem component-specific flaw tolerance evaluation were generated based on
Salem’s 40-year thermal transient design cycles, which are listed in LRA Table 4.3.1-2, “Design
Transient Cycles for NSSS Class A and Class 1 Components at Salem Units 1 and 2.” As part
of the LRA, the number of thermal transient cycles were projected for 60 years of operation and
are shown in LRA Tables 4.3.1-3, “Design Transients and 60-Year Projections for NSSS

Class A and Class 1 Components at Salem Unit 1,” and 4.3.1-4, “Design Transients and
60-Year Projections for NSSS Class A and Class 1 Components at Salem Unit 2,” for Salem
Units 1 and 2, respectively.

LRA Section 4.3.1 states that the thermal transient cycles projected for 60 years are bounded
by the original 40-year thermal transient design cycles. Therefore, the flaw tolerance curves
presented in Figures 6-1 to 6-6 of the flaw tolerance evaluation, which are based on the original
40-year thermal transient design cycles, are valid for up to 60 years of plant operation.

The staff finds that the Salem flaw tolerance evaluation used the 40-year transient cycles;

however, the 40-year transient cycles bound the 60-year project cycles. Therefore, the staff
finds this acceptable.
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In RAI B.2.1.6-9, the staff requested that the applicant discuss how an actual flaw would be
dispositioned if detected in a CASS elbow exceeding the acceptable initial flaw size. By letter
dated June 3, 2010, the applicant responded that if Salem uses a qualified volumetric technique
for examining the CASS elbows, and if a flaw is detected that exceeds the acceptable initial flaw
size, this finding will be documented in the corrective action program and the flaw would be
dispositioned by performing an additional flaw evaluation based on the as-found flaw
configuration in accordance with the evaluation procedure and acceptance criteria in ASME
Code Section Xl, paragraph IWB-3640. The additional flaw evaluation results will be used to
determine an appropriate inspection frequency. If required by the flaw evaluation, additional
corrective actions, including such options as repair or replacement, would be specified in
accordance with the corrective action program.

The staff finds that the applicant will disposition detected flaws in the CASS components in
accordance with ASME Code Section Xl, paragraph IWB-3640, therefore, it is acceptable.

In RAI B.2.1.6-10, the staff requested that the applicant describe in detail how the allowable flaw
sizes were calculated. By letter dated June 3, 2010, the applicant responded that Table 6-1 of
the Salem component-specific flaw tolerance evaluation provides both the maximum allowable
(acceptable) initial and final flaw sizes for susceptible CASS elbows in the hot leg, crossover
leg, and cold leg locations. These flaw sizes are listed as percent through-wall thickness, based
on an aspect ratio (ratio of flaw length to flaw depth for surface flaw) of 6, which is consistent
with the assumed aspect ratio in the 1998 Edition of ASME Code Section Xl, Article L-3000, and
a service life of 40 years. The staff has not yet approved the ASME Code Section XI,

Appendix L where Article L-3000 is referenced. However, the applicant’s use of aspect ratio 6
in this particular case is not objectionable.

The maximum end-of-evaluation period (final) flaw size was first determined in accordance with
the flaw evaluation and acceptance criteria given in ASME Code Section Xl, paragraph
IWB-3640, which is consistent with the flaw evaluation methodology presented in the NRC
Grimes letter. ASME Code Section Xl, Appendix C provides the limit load equations and Z
factors for the IWB-3640 flaw evaluation. A fatigue crack growth evaluation was performed to
determine fatigue crack growth for various plant operation durations (i.e., 10, 20, 30, and 40
years) based on the Salem-specific 40-year design thermal transients cycles.

The maximum allowable initial flaw size for a given plant operation duration (i.e., 10, 20, 30, or
40 years) was then calculated by subtracting the fatigue crack growth determined for that plant
operation duration from the maximum allowable end-of-evaluation period (final) flaw size.

The staff finds that the applicant used appropriate methodology in the ASME Code Section Xl
and in the NRC Grimes letter to obtain the allowable crack size. Therefore, the staff finds that
the applicant has satisfactorily addressed the issue.

In RAI B.2.1.6-11, the staff requested that the applicant: (1) confirm that for the fatigue crack
growth calculation, the flaw growth rate for the PWR water environment was used; and (2) to
discuss whether the flaw growth rate used in the calculation is consistent with the flaw growth
rate in the ASME Code Section XI, Appendix C.

In its response dated June 3, 2010, the applicant stated that the fatigue crack growth rate for the
PWR water environment was used in the fatigue crack growth calculation. The fatigue crack
growth rate curves used in the flaw tolerance evaluation were consistent with the curves in the
ASME Code Section Xl, Appendix C; however, the crack growth rate curves were modified to
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account for the PWR water environment. The fatigue crack growth rate curves contained in the
ASME Code Section Xl, Appendix C are for austenitic stainless steel in an air environment. The
Salem flaw tolerance evaluation accounted for the PWR water environment by applying an
environmental factor of 2 to the air environment curve in ASME Code Section Xl, Appendix C.
The environmental factor of 2 is based on the technical article “Evaluation of Flaws in Austenitic
Steel Piping-Section Xl Task Group for Piping Flaw Evaluation,” Transactions of ASME, Journal
of Pressure Vessel Technology, Volume 108, August 1986, pp. 352—366.

The staff finds that the applicant has used an appropriate fatigue crack growth rate curve with
an environmental factor of 2. This multiplier is consistent with the staff position and is
acceptable.

The Thermal Aging Embrittlement of Cast Austenitic Stainless Steel (CASS) Program
references the requirements of ASME Code Case N-481, “Alternate Examination Requirements
for Cast Austenitic Pump Casings,” for the inspection of pump casings and valve bodies as
suggested in GALL AMP X1.M12. The NRC approved ASME Code Case N-481 in RG 1.147,
Revision 14. However, the ASME annulled Code Case N-481 on March 28, 2004, after the
requirements of Code Case N-481 were incorporated into the ASME Code Section XI.
Subsequently, the NRC also annulled the code case as indicated in RG 1.147, Revision 15. In
RAI B.2.1.6-4, the staff requested that the applicant justify the use of Code Case N-481 or
propose alternative examinations for pump casings and valve bodies as part of the Thermal
Aging Embrittlement of Cast Austenitic Stainless Steel (CASS) Program.

By letter dated June 3, 2010, the applicant responded that the “Program Description” of the
Thermal Aging Embrittlement of Cast Austenitic Stainless Steel (CASS) Program incorrectly
referenced the alternative inspection requirements of ASME Code Case N-481 as being
adequate for all pump casings and valve bodies. The Class 1 pump casings and valve bodies
are within scope for aging management under the ASME Section Xl Inservice Inspection,
Subsections IWB, IWC, and IWD Program as shown in LRA Appendix B, Section B.2.1.1; the
Water Chemistry Program as shown in LRA Appendix B, Section B.2.1.2; and the TLAA. The
correct reference for inspection requirements of pump casings and valve bodies is found in the
ASME Code Section Xl, Table IWB-2500-1, Categories B-L-2 and B-M-2 for pump casing and
valve body inspections, respectively. Therefore, no alternative examinations are required for
the CASS pump casings and valve bodies under the CASS program, and the ASME Code
Case N-481 will not be used for these components.

As a result of the incorrect reference to ASME Code Case N-481, the applicant revised LRA
Appendix A, Section A.2.1.6, page A-10, second paragraph. The staff finds that the applicant
has deleted the reference to Code Case N-481 in the revised paragraph in LRA Section A.2.1.6.
Therefore, the staff finds that the applicant has satisfactorily addressed the issue.

The Thermal Aging Embrittlement of Cast Austenitic Stainless Steel (CASS) Program states
that, “...Flaw tolerance evaluation for components with ferrite content up to 25 percent is
performed according to IWB-3640 for submerged arc welds (SAW)...” In RAI B.2.1.6-5, the
staff requested that the applicant clarify the intent of the above statement and discuss whether
the Salem units have CASS components with ferrite content greater than 25 percent.

By letter dated June 3, 2010, the applicant responded that the intent of the statement, “...Flaw
tolerance evaluation for components with ferrite content up to 25 percent is performed according
to IWB-3640 for submerged arc welds (SAW)...,” is to reiterate the acceptance criteria
discussed in GALL AMP XI.M12. If the ferrite content does not exceed 25 percent, the flaw
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tolerance evaluation would be performed in accordance with the principles associated with the
ASME Code Section Xl, paragraph IWB-3640 procedures for SAW, disregarding the ASME
Code ferrite restriction of 20 percent in IWB-3641(b)(1), in accordance with the NRC Grimes
letter.

If the ferrite content for the CASS material was greater than 25 percent, then the flaw tolerance
evaluation would have been performed on a case-by-case basis using fracture toughness data.
Since the material of the Salem CASS components susceptible to thermal aging embrittlement
contains less than 25 percent ferrite, the flaw tolerance evaluation was performed in accordance
with IWB-3640 procedures for SAW, disregarding the ferrite ASME Code restriction of

20 percent in IWB-3641(b)(1), in accordance with the NRC Grimes letter.

The applicant clarified further that the CASS components covered under the Thermal Aging
Embrittlement of Cast Austenitic Stainless Steel (CASS) Program do not have ferrite content
values greater than 25 percent. The applicant also stated that the flaw tolerance evaluation,
Westinghouse letter, LTR-PAFM-09-60, “Flaw Tolerance Evaluation for Susceptible CASS
Reactor Coolant Piping Components in Salem Units 1 and 2,” dated July 2009 was prepared
for, and is only applicable to, the susceptible CASS components (i.e., elbows) in the CASS
program.

The staff finds that the applicant clarified the issue on the ferrite content that the RCS primary
loop piping does not have CASS components with ferrite content values greater than
25 percent.

The Thermal Aging Embrittlement of Cast Austenitic Stainless Steel (CASS) Program cites an
operating experience of cracking in impeller vanes of RCPs attributed to thermal aging
embrittlement. In RAI B.2.1.6-6, the staff requested that the applicant discuss whether the
impeller vane degradation is applicable to the Salem units and whether the impeller vanes at
Salem have been inspected. By letter dated June 3, 2010, the applicant responded that the
operating experience citing impeller vane degradation was initially thought to potentially be due
to thermal aging embrittlement. Upon further review, the applicant has determined that the
operating experience of the impeller vane degradation is not applicable to the Salem units. The
cause of failure associated with the impeller vane operating experience was due to internal
shrinkage during the casting process and is not caused by thermal aging embrittlement.

The applicant deleted the reference to the impeller vane in the Thermal Aging Embrittlement of
Cast Austenitic Stainless Steel (CASS) Program. The staff finds it acceptable that the reference
to impeller vane cracking is deleted from the CASS program because the cracking of the
impeller vanes of RCPs is not related to the thermal aging embrittlement degradation
mechanism and is not applicable to the Salem units.

Based on its review, the staff finds that the applicant’s aging management basis and program
elements in the Thermal Aging Embrittlement of Cast Austenitic Stainless Steel Program are
acceptable because they are consistent with the staff's recommended aging management basis
and program elements that are defined in GALL AMP XI.M12.

UFSAR Supplement. LRA Section A.2.1.6 provides the UFSAR supplement for the Thermal
Aging Embrittlement of Cast Austenitic Stainless Steel Program. The staff reviewed this
UFSAR supplement description of the program and notes that it conforms to the recommended
description for this type of program as described in SRP-LR Table 3.1-2.
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The staff determines that the information in the UFSAR supplement is an adequate summary
description of the program, as required by 10 CFR 54.21(d).

Conclusion. On the basis of its review of the Thermal Aging Embrittlement of Cast Austenitic
Stainless Steel (CASS) Program, the staff finds all program elements consistent with the GALL
Report. The staff concludes that the applicant has demonstrated that the effects of aging of
RCS CASS components 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).

3.0.3.1.7 PWR Vessel Internals
Summary of Technical Information in the Application. In LRA Section B.2.1.7, the applicant

described its PWR Vessel Internals Program, stating that this new program commits to the
following:

(1) participate in the industry programs for investigating and managing aging effects on
reactor internals

(2) evaluate and implement the results of the industry programs as applicable to the reactor
internals

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

The applicant then concluded the following:

The new PWR Vessel Internals aging management program will provide
reasonable assurance that the changes in dimensions, cracking, loss of fracture
toughness, and loss of preload aging effects will be adequately managed so that
the intended functions of components within the scope of license renewal will be
maintained consistent with the current licensing basis during the period of
extended operation.

Staff Evaluation. For RPV internals, the management of postulated aging effects that may
occur for PWRs is covered in the following LRA sections:

° Section 3.1.2.2.6, “Loss of Fracture Toughness Due to Neutron Irradiation Embrittlement
and Void Swelling”

° Section 3.1.2.2.9, “Loss of Preload Due to Stress Relaxation”

° Section 3.1.2.2.12, “Cracking Due to Stress Corrosion Cracking and Irradiation-Assisted
Stress Corrosion Cracking (IASCC)”

° Section 3.1.2.2.15, “Changes in Dimensions Due to Void Swelling”
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° Section 3.1.2.2.17, “Cracking Due to Stress Corrosion Cracking, Primary Water Stress
Corrosion Cracking, and Irradiation-Assisted Stress Corrosion Cracking”

No further evaluation is recommended by the GALL Report if the applicant's commitment
specified under the Table IV.B2 column heading “Aging Management Program (AMP)” for these
RPV internals (or line items) is confirmed as specified below:

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

The above commitment is also stated as a requirement in SRP-LR Sections 3.1.2.2.6, 3.1.2.2.9,
3.1.2.2.12, 3.1.2.2.15, and 3.1.2.2.17. By comparing the contents of the PWR Vessel Internals
Program with Commitment No. 7 (LRA Table A.5) and with the commitments specified in the
SRP-LR and GALL Report Table IV.B2, the staff concludes that the PWR Vessel Internals
Program is equivalent to the SRP-LR required commitment for specific PWR RPV internals.
Hence, the staff considers the applicant’'s PWR Vessel Internals Program, at the present form, a
means for fulfilling Commitment No. 7, designed solely to meet a key aging management
guideline provided in SRP-LR Sections 3.1.2.2.6, 3.1.2.2.9, 3.1.2.2.12, 3.1.2.2.15, and
3.1.2.2.17 for specific PWR RPV internals. Due to this unique feature, the staff determined that
the 10 evaluation elements for a typical GALL Report AMP do not apply to the applicant's PWR
Vessel Internals Program.

In addition to the PWR Vessel Internals Program, the staff verified that LRA Sections 3.1.2.2.12
and 3.1.2.2.17 also require control of water chemistry to mitigate the specific aging
mechanism(s) for RPV internals. The staff’'s evaluation of water chemistry can be found in SER
Section 3.0.3.1.2.

The staff noted that the lists of components in LRA Table 3.1.2-3 under the aging effects of LRA
Sections 3.1.2.2.6, 3.1.2.2.9, 3.1.2.2.12, 3.1.2.2.15, and 3.1.2.2.17 for the RPV internals do not
seem to be consistent with the lists of components in GALL Report Table 1V.B2, for which the
PWR Vessel Internals Program is credited for part or all of the aging management. These
seeming inconsistencies are largely due to: (1) the plant-specific features of the RPV internals
which contain more components than those listed in GALL Report Table IV.B2 and (2) the
applicant’s use of several subcomponents to represent a typical component in GALL Report
Table IV.B2. SER Sections 3.1.2.2.6, 3.1.2.2.9, 3.1.2.2.12, 3.1.2.2.15, and 3.1.2.2.17 contain
the staff’s resolution of the RAls related to these inconsistencies.

Based on the staff’s review above and the staff’s resolution of RAls related to inconsistencies of
component listings between the LRA and the GALL Report, the staff concludes that the PWR
Vessel Internals Program, in its present form, is equivalent to Commitment No. 7, which is
designed to meet the SRP-LR and GALL Report Table IV.B2 requirements for the RPV internals
under the aging mechanisms identified earlier. Hence, working with appropriate AMP(s), as
specified in GALL Report Table IV.B2, the PWR Vessel Internals Program is acceptable for
management of aging effects listed above for the RPV internals. In the future, the program
contents will be replaced by the plant-specific version of the industry program documented in
Modification/Rework Package (MRP)-227, “Materials Reliability Program: Pressurized Water
Reactor Internals Inspection and Evaluation Guidelines,” with the NRC-specified conditions.
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The revised PWR Vessel Internals Program will be submitted to the staff for review and
approval in accordance with Commitment No. 7.

UFSAR Supplement. LRA Section A.2.1.7 provides the UFSAR supplement for the PWR Vessel
Internals Program. The staff reviewed this UFSAR supplement description of the program and
determines that the information in the supplement provides an adequate summary description of
the program, as required by 10 CFR 54.21(d).

Conclusion. On the basis of its review of the applicant's PWR Vessel Internals Program, the
staff determines that this AMP is a unique plant-specific program designed as a means for
fulfilling Commitment No. 7. The staff concludes that, combined with other specific Salem AMPs,
the applicant has demonstrated that the effects of aging for the RPV internals will be adequately
managed so that the intended functions 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).

3.0.3.1.8 Steam Generator Tube Integrity

Summary of Technical Information in the Application. LRA Section B.2.1.10 describes the
existing Steam Generator Tube Integrity Program as consistent with GALL AMP XI.M19, “Steam
Generator Tube Integrity.” The applicant stated that the Steam Generator Tube Integrity
Program manages the aging effects of the SGs, including the tubes, plugs, and tube support
plates in reactor coolant or treated water environments.

The applicant stated that the program provides for the operation, maintenance, testing,
inspection, and repair of the SGs to ensure that technical specification (TS), surveillance
requirements, ASME Code requirements, and Maintenance Rule performance criteria are met.
The applicant further stated that the aging effects include cracking, loss of material, reduction of
heat transfer, and wall thinning. The tubing material in the SGs in Salem Units 1 and 2 is
thermally-treated Alloy 600 and thermally-treated Alloy 690, respectively. The applicant stated
that the dominant degradation mode for the SG tubes at Salem is wear. The program
implements NEI 97-06, “Steam Generator Program Guidelines,” which establishes a framework
for prevention, inspection, evaluation, repair, and leakage monitoring measures. The applicant
stated the following:

The program includes preventative measures to mitigate degradation related to
corrosion phenomena, assessment of degradation mechanisms, inservice
inspection (ISI) of SG tubes, plugs, and tube supports to detect degradation,
evaluation, and plugging or repair, as needed, and leakage monitoring to
maintain the structural and leakage integrity of the pressure boundary.

Staff Evaluation. During its audit, the staff reviewed the applicant’s claim of consistency with the
GALL Report. The staff also reviewed the plant conditions to determine whether they are
bounded by the conditions for which the GALL Report was evaluated.

The staff compared elements one through six of the applicant’s program to the corresponding
elements of GALL AMP XI.M19. As discussed in the Audit Report, the staff confirmed that
these elements are consistent with the corresponding elements of GALL AMP XI.M19.
However, the staff noted one discrepancy in the LRA AMP relative to the GALL Report AMP
which the applicant will fix under its corrective action program.
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The applicant’s procedure CY-AP-120-340, “Primary to Secondary Leakage Monitoring
Procedures,” requires entry into Action Level 3, Condition 1, when primary to secondary leakage
equals or exceeds 140 gallons per day (gpd) in any SG. The GALL Report references

NEI 97-06, which in turn references EPRI Report 10088219, “PWR Primary to Secondary
Leakage Guidelines,” Revision 3. Revision 3 of these guidelines requires entry into Action

Level 3, Condition 1 when primary to secondary leakage is increasing by greater than or equal
to 30 gpd/hour and is equal to or exceeding 75 gpd. During the audit, the applicant stated that
the plant procedure was incorrect. The applicant has entered this into its corrective action
program as Notification 20451464. The staff finds this acceptable; therefore, this issue is
resolved and requires no further action.

In comparing program elements one through six of the applicant’s program to the corresponding
elements of GALL AMP XI.M19, the staff noted that each element of the applicant’s program is
consistent with the corresponding element of GALL AMP XI.M19.

Operating Experience. LRA Section B.2.1.10 summarizes operating experience related to the
Steam Generator Tube Integrity Program. The applicant replaced the original SGs in Units 1
and 2 in 1996 and 2008, respectively. The original SGs in Unit 1 were replaced with
Westinghouse Model F SGs with thermally-treated Alloy 600 tubes. The original SGs in Unit 2
were replaced with AREVA 61/19T SGs with thermally-treated Alloy 690 tubes. The applicant
included the following as part of the operating experience:

A separate report following the 2004 [Unit 1] outage indicated that the estimated
SG deposit ingress (sludge) has been decreasing per cycle since the
replacement of the SGs in 1996. For example, the estimated sludge
accumulation for all four SGs in the fourth cycle following replacement was 1086
Ibs as compared to 2677 Ibs estimated in the first cycle following replacement.

The materials of construction for the [Unit 2] replacement SGs have better
resistance to aging effects than those in the original SGs. Examples include the
use of Inconel 690 thermally-treated tubes in the replacement SGs as compared
to the Inconel 600 mill-annealed tubes of the original SGs. Also, the tube support
plates and anti-vibration bars in the replacement SGs are made of stainless steel
as compared to the carbon steel components in the original SGs.

The staff reviewed operating experience information in the application and during the audit to
determine whether the applicable aging effects and industry and plant-specific operating
experience were reviewed by the applicant and are evaluated in the GALL Report. As
discussed in the Audit Report, the staff conducted an independent search of the plant operating
experience information to determine whether the applicant had adequately incorporated and
evaluated operating experience related to this program.

During its review, the staff found no operating experience to indicate that the applicant’s
program would not be effective in adequately managing aging effects during the period of
extended operation.

The staff confirmed that the applicant addressed operating experience identified after issuance
of the GALL Report. Based on its review, the staff finds that operating experience related to the
applicant’s program demonstrates that it can adequately manage the detrimental effects of
aging on SSCs within the scope of the program and implementation of this program has
resulted in the applicant taking appropriate corrective actions. Therefore, the operating
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experience program element satisfies the criterion in SRP-LR Section A.1.2.3.10 and the staff
finds it acceptable.

UFSAR Supplement. LRA Section A.2.1.10 provides the UFSAR supplement for the Steam
Generator Tube Integrity Program. The staff reviewed this UFSAR supplement description of
the program and notes that it conforms to the recommended description for this type of program
as described in SRP-LR Table 3.1-2.

The staff determines that the information in the UFSAR supplement is an adequate summary
description of the program, as required by 10 CFR 54.21(d).

Conclusion. On the basis of its audit and review of the applicant’s Steam Generator Tube
Integrity Program, the staff finds all program elements consistent with the GALL Report. The
staff concludes that the applicant 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 Open-Cycle Cooling Water System

Summary of Technical Information in the Application. LRA Section B.2.1.11 describes the
existing Open-Cycle Cooling Water System Program as consistent with GALL AMP XI.M20,
“Open-Cycle Cooling Water System.” The applicant stated that its program includes
surveillance and control techniques to manage aging effects caused by biofouling, corrosion,
erosion, protective coating failures, and silting in the open-cycle cooling water system. The
applicant stated that the program provides assurance that aging effects from cracking, loss of
material, increase in porosity and permeability, loss of strength, hardening, and reduction of
heat transfer are maintained at acceptable levels. The applicant also stated that activities and
guidelines from GL 89-13 provide for management of aging effects in raw water cooling
systems. The applicant further stated that sodium hypochlorite injection, system and
component testing, visual inspections, and other nondestructive examinations (NDEs) are
performed to ensure that aging effects are managed. The applicant also listed major
components for these systems as pumps, piping, piping elements, piping components, heat
exchangers, and tanks.

Staff Evaluation. During its audit, the staff reviewed the applicant’s claim of consistency with the
GALL Report. The staff also reviewed the plant conditions to determine whether they are
bounded by the conditions for which the GALL Report was evaluated.

The staff compared elements one through six of the applicant’s program to the corresponding
elements of GALL AMP X1.M20. As discussed in the Audit Report, the staff confirmed that
these elements are consistent with the corresponding elements of GALL AMP XI.M20. Based
on its audit, the staff finds that elements one through six of the applicant’s Open-Cycle Cooling
Water System Program are consistent with the corresponding program elements of GALL
AMP XI1.M20 and, therefore, acceptable.

Operating Experience. LRA Section B.2.1.11 summarizes operating experience related to the
Open-Cycle Cooling Water System Program. The applicant stated that because of recurrent
problems in the early operation of the service water system, it began the replacement of most of
the safety-related carbon steel piping with 6 percent molybdenum stainless steel, and many of
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the safety-related heat exchanger tube bundles were replaced with corrosion resistant titanium
or 6 percent molybdenum stainless steel. The applicant stated that it upgraded materials for
other component types including valves and orificies in the service water system. The applicant
stated that these changes in component materials demonstrate that the Open-Cycle Cooling
Water System Program is effective in detecting and correcting issues to ensure the long-term
reliability of the system for the period of extended operation.

In addition, the applicant stated that Salem Unit operators discovered an underground service
water leak. The applicant’s investigation of the problem determined that a joint had started to
leak due to a crack in the steel ring of the bell and spigot joint. The applicant determined that
the cause of the joint failure was the loss of caulking, which had previously protected the carbon
steel portions of the joint. As noted in the operating experience discussion of the LRA
(Appendix B.2.22) for the Buried Piping Inspection Program for this issue, an extent of condition
study identified internal corrosion on other bell and spigot joints, which prompted the installation
of an internal elastomer seal on each joint of the nuclear service water inlet headers. The
applicant stated that maintenance tasks were established to inspect the joints every other
outage, in conjunction with the piping inspections. The applicant further stated that this
operational experience provided evidence that the Open-Cycle Cooling Water System Program
identifies and corrects deficiencies in the open-cycle cooling water system, ensuring the
long-term reliability of the system for the period of extended operation.

The staff reviewed operating experience information in the application and during the audit to
determine whether the applicable aging effects and industry and plant-specific operating
experience were reviewed by the applicant and are evaluated in the GALL Report. As
discussed in the Audit Report, the staff conducted an independent search of the plant operating
experience information to determine whether the applicant had adequately incorporated and
evaluated operating experience related to this program. During its review, the staff found no
operating experience to indicate that the applicant’s program would not be effective in
adequately managing aging effects during the period of extended operation.

Based on its audit and review of the application, the staff finds that operating experience related
to the applicant’s program demonstrates that it can adequately manage the detrimental effects
of aging on SSCs within the scope of the program and that implementation of the program has
resulted in the applicant taking appropriate corrective actions. The staff confirmed that the
operating experience program element satisfies the criterion in SRP-LR Section A.1.2.3.10 and,
therefore, the staff finds it acceptable.

UFSAR Supplement. LRA Section A.2.1.11 provides the UFSAR supplement for the
Open-Cycle Cooling Water System Program. The staff reviewed this UFSAR supplement
description of the program and notes that it conforms to the recommended description for this
type of program as described in SRP-LR Tables 3.2-2, 3.3-2, and 3.4-2. The staff also notes
that the applicant committed (Commitment No. 11) to ongoing implementation of the existing
Open-Cycle Cooling Water System Program for managing aging of applicable components
during the period of extended operation.

The staff determines that the information in the UFSAR supplement is an adequate summary
description of the program, as required by 10 CFR 54.21(d).

Conclusion. On the basis of its review of the applicant’s Open-Cycle Cooling Water System

Program, the staff finds all program elements consistent with the GALL Report. The staff
concludes that the applicant has demonstrated that the effects of aging will be adequately
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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 Compressed Air Monitoring

Summary of Technical Information in the Application. LRA Section B.2.1.14 describes the
existing Compressed Air Monitoring Program as consistent with GALL AMP XI.M24,
“Compressed Air Monitoring.” The applicant stated that the program consists of testing,
monitoring, and inspection of the piping, piping components, piping elements, compressor
housings, and tanks for loss of material due to general, pitting, and crevice corrosion in the
compressed air systems. The applicant also stated this program includes periodic leak testing
of valves, piping, and other system components, and preventive monitoring that checks air
quality at multiple locations in the system to ensure that oil, water, rust, dirt, and other
contaminants are kept within accepted limits. The applicant further stated that the program
provides for timely corrective actions to ensure that the system is operated within accepted
limits.

Staff Evaluation. During its audit, the staff reviewed the applicant’s claim of consistency with the
GALL Report. The staff also reviewed the plant conditions to determine whether they are
bounded by the conditions for which the GALL Report was evaluated.

The staff compared elements one through six of the applicant’s program to the corresponding
elements of GALL AMP X1.M24. As discussed in the Audit Report, the staff confirmed that
these elements are consistent with the corresponding elements of GALL AMP X1.M24. Based
on its audit, the staff finds that elements one through six of the applicant’'s Compressed Air
Monitoring Program are consistent with the corresponding program elements of GALL

AMP XI.M24 and, therefore, acceptable.

Operating Experience. LRA Section B.2.1.14 summarizes operating experience related to the
Compressed Air Monitoring Program. The applicant stated that the program is effective in
assuring that intended functions will be maintained consistent with the CLB for the period of
extended operation. The applicant also stated that on a system walkdown of the compressed
air system, signs of surface rust were identified on control manifolds for Unit 1. The applicant
further stated that it determined that the condition was not a threat to the integrity of the system
and that no further actions were required. The applicant identified that this experience
demonstrated that items were identified during system walkdowns and that these items were
placed into the work planning system for corrective action and addressed prior to loss of
intended function.

Further, the applicant stated that it identified a leak from a corroded cooler plug in an
intercooler. Although the applicant determined the leak was small enough to not affect
operability of the intercooler, it noted that a larger leak could potentially affect the compressors.
The applicant also stated that it identified the plug failure was likely caused by formation of a
galvanic cell between the carbon steel plug and the AL6XN steel in the service water system.
The applicant further stated that a replacement plug was installed and that the plug was
constructed of material compatible with the station air compressors. The applicant identified
that this was an example of how system walkdowns and the corrective action process identifies
and corrects issues prior to system loss of intended function.
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The staff reviewed operating experience information in the application and during the audit to
determine whether the applicable aging effects and industry and plant-specific operating
experience were reviewed by the applicant and are evaluated in the GALL Report. As
discussed in the Audit Report, the staff conducted an independent search of the plant operating
experience information to determine whether the applicant had adequately incorporated and
evaluated operating experience related to this program. During its review, the staff found no
operating experience to indicate that the applicant’s program would not be effective in
adequately managing aging effects during the period of extended operation.

Based on its audit and review of the application, the staff finds that operating experience related
to the applicant’s program demonstrates that it can adequately manage the detrimental effects
of aging on SSCs within the scope of the program and that implementation of the program has
resulted in the applicant taking appropriate corrective actions. The staff confirmed that the
operating experience program element satisfies the criterion in SRP-LR Section A.1.2.3.10 and,
therefore, the staff finds it acceptable.

UFSAR Supplement. LRA Section A.2.1.14 provides the UFSAR supplement for the
Compressed Air Monitoring Program. The staff reviewed this UFSAR supplement description of
the program and notes that it conforms to the recommended description for this type of program
as described in SRP-LR Table 3.3-2. The staff also notes that the applicant committed
(Commitment No. 14) to ongoing implementation of the existing Compressed Air Monitoring
Program for managing aging of applicable components during the period of extended operation.

The staff determines that the information in the UFSAR supplement is an adequate summary
description of the program, as required by 10 CFR 54.21(d).

Conclusion. On the basis of its review of the applicant’s Compressed Air Monitoring Program,
the staff finds all program elements consistent with the GALL Report. The staff concludes that
the applicant 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).

3.0.3.1.11 One-Time Inspection

Summary of Technical Information in the Application. LRA Section B.2.1.20 describes the
applicant’s new One-Time Inspection Program as consistent with GALL AMP XI1.M32, “One
Time Inspection.” The applicant stated that the One-Time Inspection Program will provide
reasonable assurance that loss of material and cracking in a selected sample of piping, piping
elements, components, SGs, tanks, and reduction of heat transfer in the heat exchanger
population does not occur or that the aging effect is occurring slowly enough to not affect a
component’s intended function during the period of extended operation and, therefore, will not
require additional aging management. The applicant also stated that the One-Time Inspection
Program will be used to confirm the effectiveness of the Water Chemistry, Fuel Oil Chemistry,
and Lubricating Oil Analysis programs at mitigating the effects of aging. The applicant further
stated that it will use visual and volumetric inspection techniques performed per ASME Code
standards and its acceptance criteria will follow station procedures based on applicable industry
and regulatory codes and standards.
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Staff Evaluation. During its audit, the staff reviewed the applicant’s claim of consistency with the
GALL Report. The staff also reviewed the plant conditions to determine whether they are
bounded by the conditions for which the GALL Report was evaluated.

The staff compared elements one through six of the applicant’s program to the corresponding
elements of GALL AMP X1.M32 and confirmed that each element of the applicant’s program is
consistent with the corresponding element of GALL AMP X1.M32, with the exception of the
“detection of aging effects” program element. For this element, the staff determined a need for
additional clarification, which resulted in the issuance of an RAI, as discussed below.

GALL AMP XI.M32 states in the “detection of aging effects” program element that the inspection
includes a representative sample of the system population, and, where practical, focuses on the
bounding or lead components most susceptible to aging due to time in service, severity of
operating conditions, and lowest design margin. The LRA states that the program elements
include: (1) determination of the sample size based on an assessment of materials of
fabrication, environment, plausible aging effects, and operating experience; and (2) identification
of inspection locations in the system, component, or structure based on the aging effect.
However, the LRA did not state how the selected set of sample components would be
determined or the size of the sample of components that would be inspected. The staff noted
that due to the uncertainty in determining the most susceptible locations and the potential for
aging to occur in other locations, large sample sizes may be required in order to adequately
confirm that an aging effect is not occurring. By letter dated December 10, 2010, the staff
issued RAI B.2.1.20-1 requesting that the applicant provide specific information regarding how
the selected set of components to be sampled will be determined and the size of the sample of
components that will be inspected.

In its response dated January 6, 2011, the applicant stated that it will develop a sample plan
which will establish sample groups based on aging effects and environments and will be
populated with the components and their materials of fabrication. The applicant also stated that
a sample size of 20 percent of the population (up to a maximum of 25 inspections) will be
established for each sample group. The applicant further stated that the selection of
components for inspection, when possible, will be biased toward inspecting bounding or lead
components most susceptible to aging in potentially more aggressive environments (e.g., low or
stagnant flow areas) and selecting components with the lowest design margin. The applicant
revised the program’s UFSAR supplement and program description to include this information.
The staff finds the applicant’s response acceptable because the applicant’s sampling
methodology: (1) ensures a representative sample of material and environment combinations is
considered, (2) ensures sample locations will focus on the most susceptible components, and
(3) includes an appropriate sample size that is consistent with industry standards and practices.
The staff's concerns described in RAI B.2.1.20-1 are resolved.

Based on its audit, the staff finds that elements one through six of the applicant’s One-Time
Inspection Program are consistent with the corresponding program elements of GALL
AMP XI.M32 and, therefore, acceptable.

Operating Experience. LRA Section B.2.1.20 summarizes operating experience related to the
One-Time Inspection Program. The applicant stated examples of inspections that demonstrate
its success using visual and volumetric inspection techniques to evaluate loss of material and
thinning in pipes connected to the high pressure feedwater heater outlet vent valve and in the
service water and moisture separator drains systems. The applicant also stated that it will apply
the same techniques in its One-Time Inspection Program and, therefore, the program will be as
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effective as its previous inspections in identifying aging effects in relevant systems and
components. In addition, for systems that credit the One-Time Inspection Program for aging
management, the applicant reviewed Maintenance Rule and System Health reports and
identified that none of the aging effects being managed by the One-Time Inspection Program
negatively impacted any of those systems’ performance or caused any loss of component
intended function for these systems. The applicant further stated that the overall condition of
these systems with respect to the applicable aging effects, coupled with the one-time
inspections, provide sufficient confidence that implementation of the One-Time Inspection
Program will effectively identify and manage degradation that could lead to failure.

The staff reviewed operating experience information in the application and during the audit to
determine whether the applicable aging effects, and industry and plant-specific operating
experience were reviewed by the applicant and are evaluated in the GALL Report. As
discussed in the Audit Report, the staff conducted an independent search of the plant operating
experience information to determine whether the applicant had adequately incorporated and
evaluated operating experience related to this program. During its review, the staff found no
operating experience to indicate that the applicant’s program would not be effective in
adequately managing aging effects during the period of extended operation.

Based on its audit and review of the application, the staff finds that operating experience related
to the applicant’s program demonstrates that it can adequately manage the detrimental effects
of aging on SSCs within the scope of the program and that implementation of the program has
resulted in the applicant taking appropriate corrective actions. The staff confirmed that the
operating experience program element satisfies the criterion in SRP-LR Section A.1.2.3.10 and,
therefore, the staff finds it acceptable.

UFSAR Supplement. LRA Section A.2.1.20 provides the UFSAR supplement, as amended by
letter dated January 6, 2011, for the One-Time Inspection Program. The staff reviewed this
UFSAR supplement description of the program and notes that it conforms to the recommended
description for this type of program as described in SRP-LR Tables 3.1-2, 3.2-2, 3.3-2, and
3.4-2. The staff also notes that the applicant committed (Commitment No. 20) to implement the
new One-Time Inspection Program prior to entering the period of extended operation for
managing aging of applicable components. The staff further notes that the applicant committed
(Commitment No. 20) to utilize the One-Time Inspection Program to verify the effectiveness of
the Water Chemistry Program to manage loss of material and cracking in stainless steel
components in a treated borated water environment.

The staff determines that the information in the UFSAR supplement is an adequate summary
description of the program, as required by 10 CFR 54.21(d).

Conclusion. On the basis of its review of the applicant’s One Time Inspection Program, the staff
determines that those program elements for which the applicant claimed consistency with the
GALL Report are consistent. The staff concludes that the applicant 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, as amended, for this
AMP and concludes that it provides an adequate summary description of the program, as
required by 10 CFR 54.21(d).
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3.0.3.1.12 Selective Leaching of Materials

Summary of Technical Information in the Application. LRA Section B.2.1.21 describes the
new Selective Leaching of Materials Program as consistent with GALL AMP XI.M33, “Selective
Leaching of Materials.” The applicant stated that the Selective Leaching of Materials Program
ensures the integrity of components made of cast iron, bronze, brass, and other alloys exposed
to raw water, brackish water, treated water, or soil environments that may lead to selective
leaching of one of the metal components. The applicant also stated that the AMP includes a
one-time visual inspection and hardness measurements of selected components that may be
susceptible to selective leaching to identify whether material loss from selective leaching is
occurring and if selective leaching will affect the ability of components to perform their intended
function during the period of extended operation. The applicant further stated that aging
management activities, such as periodic inspections and trending, will be implemented to
manage the aging effects where selective leaching is identified. Based upon an observation
during the regional license renewal inspection, IP-71002, the applicant amended its LRA by
letter dated September 1, 2010, to include aging management activities, such as periodic
inspections and trending, to manage the aging effects for material and environment
combinations where selective leaching is identified.

Staff Evaluation. During its audit, the staff reviewed the applicant’s claim of consistency with the
GALL Report. The staff also reviewed the plant conditions to determine whether they are
bounded by the conditions for which the GALL Report was evaluated.

The staff compared elements one through six of the applicant’s program to the corresponding
elements of GALL AMP X1.M33 and confirmed that each element of the applicant’s program is
consistent with the corresponding element of GALL AMP X1.M33, with the exception of the
“scope of the program” program element. For this element, the staff determined a need for
additional clarification, which resulted in the issuance of an RAI, as discussed below.

GALL AMP X1.M33 states in the “scope of the program” program element that the program
includes a one-time visual inspection and hardness measurement of a selected set of sample
components to determine whether loss of material due to selective leaching is not occurring for
the period of extended operation. However, the LRA did not state how the selected set of
sample components would be determined or the size of the sample of components that would
be inspected. The staff noted that due to the uncertainty in determining the most susceptible
locations and the potential for aging to occur in other locations, large sample sizes may be
required in order to adequately confirm that selective leaching is not occurring. By letter dated
December 10, 2010, the staff issued RAI B.2.1.21-1 requesting that the applicant provide
specific information regarding how the selected set of components to be sampled will be
determined and the size of the sample of components that will be inspected.

In its response dated January 6, 2011, the applicant stated that the sample size and inspection
locations for the one-time inspections will be developed to ensure that a representative sample
of material and environment combinations is selected with a focus on the leading indicator
components. The applicant also stated that the representative sample size and one-time
inspection locations will be based on the population of components with the two susceptible
materials of fabrication. The applicant further stated that a sample size of 20 percent of the
population of copper alloy components susceptible to selective leaching and 20 percent of the
population of gray cast iron components susceptible to selective leaching will be established
with up to a maximum of 25 inspections per population. The applicant revised the program’s
UFSAR supplement and program description to include this information. The staff finds the
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applicant’s response acceptable because the applicant’s sampling methodology: (1) ensures a
representative sample of material and environment combinations is considered, (2) ensures
sample locations will focus on known susceptible components, and (3) includes an appropriate
sample size that is consistent with industry standards and practices. The staff’'s concerns
described in RAI B.2.1.21-1 are resolved.

Based on its audit, the staff finds that elements one through six of the applicant’s Selective
Leaching of Materials Program are consistent with the corresponding program elements of
GALL AMP X1.M33 and, therefore, acceptable.

Operating Experience. LRA Section B.2.1.21 summarizes operating experience related to the
Selective Leaching of Materials Program. In one operating experience example, the applicant
stated that de-alloying of a service water aluminum bronze strainer drum in brackish water was
identified by visual inspection during maintenance being performed on the strainer while offsite.
The applicant also stated that additional examinations and evaluations were performed and that
it created a routine maintenance activity for refurbishment of these components on a 6-year
frequency to ensure that the strainer drum continues to properly fulfill its intended function. The
applicant further stated that this operating experience demonstrates that it has identified
selective leaching and taken corrective actions to monitor and refurbish material that is
susceptible to selective leaching.

In another operating experience example, the applicant stated that it identified the graphitization
of gray cast iron submerged pump components from long-term immersion in saltwater and
brackish water environments through visual inspection of cast iron pump casing components in
the circulating water system. The applicant also stated that as a consequence of the
identification of this issue, inspections or refurbishment of these components are now performed
on a 3-year frequency. The applicant further stated that this operating experience demonstrates
that it has identified selective leaching and taken corrective actions to monitor and maintain
material that is susceptible to selective leaching.

The staff reviewed operating experience information in the application and during the audit to
determine whether the applicable aging effects and industry and plant-specific operating
experience were reviewed by the applicant and are evaluated in the GALL Report. As
discussed in the Audit Report, the staff conducted an independent search of the plant operating
experience information to determine whether the applicant had adequately incorporated and
evaluated operating experience related to this program. During its review, the staff found no
operating experience to indicate that the applicant’'s program would not be effective in
adequately managing aging effects during the period of extended operation.

Based on its audit and review of the application, the staff finds that operating experience related
to the applicant’s program demonstrates that it can adequately manage the detrimental effects
of aging on SSCs within the scope of the program and that implementation of the program has
resulted in the applicant taking appropriate corrective actions. The staff confirmed that the
operating experience program element satisfies the criterion in SRP-LR Section A.1.2.3.10 and,
therefore, the staff finds it acceptable.

UFSAR Supplement. LRA Section A.2.1.21 provides the UFSAR supplement, as amended by
letter dated January 6, 2011, for the Selective Leaching of Materials Program. The staff
reviewed this UFSAR supplement description of the program and notes that it conforms to the
recommended description for this type of program as described in SRP-LR Tables 3.1-2, 3.2-2,
and 3.3-2. The staff also notes that the applicant committed (Commitment No. 21) to implement
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the new Selective Leaching of Materials Program prior to entering the period of extended
operation for managing aging of applicable components.

The staff determines that the information in the UFSAR supplement is an adequate summary
description of the program, as required by 10 CFR 54.21(d).

Conclusion. On the basis of its review of the applicant’s Selective Leaching of Materials
Program, the staff finds all program elements consistent with the GALL Report. The staff
concludes that the applicant 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, as amended, for this AMP and concludes that it provides an adequate
summary description of the program, as required by 10 CFR 54.21(d).

3.0.3.1.13 External Surfaces Monitoring

Summary of Technical Information in the Application. LRA Section B.2.1.24 describes the new
External Surfaces Monitoring Program as consistent with the program elements in GALL

AMP XI1.M36, “External Surfaces Monitoring.” The applicant stated that its program is a
condition monitoring program that relies on observations made during visual inspections. The
applicant also stated that it relies on this program to preliminarily detect occurrences of
corrosion by inspecting for degradation of coatings and the appearance of visually apparent
corrosion products on steel components. The applicant further stated that the visual inspections
conducted within this program serve to detect degradation of steel components prior to any loss
of intended function.

Staff Evaluation. During its audit, the staff reviewed the applicant’s claim of consistency with the
GALL Report. The staff also reviewed the plant conditions to determine whether they are
bounded by the conditions for which the GALL Report was evaluated.

The staff compared elements one through six of the applicant’s program to the corresponding
elements of GALL AMP XI.M36. As discussed in the Audit Report, the staff confirmed that
these elements are consistent with the corresponding elements of GALL AMP XI.M36. Based
on its audit, the staff finds that elements one through six of the applicant’s External Surfaces
Monitoring Program are consistent with the corresponding program elements of GALL

AMP XI1.M36 and, therefore, acceptable.

Operating Experience. LRA Section B.2.1.24 summarizes operating experience related to the
External Surfaces Monitoring Program. In one example of operating experience, the applicant
stated that during the visual inspections conducted in this program, rust was detected on carbon
steel pipes due to leakage in the containment fan cooler units at Salem Unit 2 and that the
corrective actions implemented included repair of the leaks. The applicant also stated that this
instance of operating experience illustrates the effectiveness of the program.

In another example of operating experience, the applicant stated that it detected surface
corrosion on piping associated with an evaporative cooler in Salem Unit 1 and that an
engineering assessment determined the corrosion was caused by lack of insulation. The
applicant also stated that it inspected other similar coolers in service at Salem Unit 1 and found
that the affected unit was not insulated equivalently to the others. The applicant further stated
that the corrective actions included addition of insulation to the affected unit and follow-up
inspections to confirm that the corrective action was effective in mitigating further corrosion.
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The staff reviewed operating experience information in the application and during the audit to
determine whether the applicable aging effects and industry and plant-specific operating
experience were reviewed by the applicant and are evaluated in the GALL Report. As
discussed in the Audit Report, the staff conducted an independent search of the plant operating
experience information to determine whether the applicant had adequately incorporated and
evaluated operating experience related to this program. During its review, the staff found no
operating experience to indicate that the applicant’s program would not be effective in
adequately managing aging effects during the period of extended operation.

Based on its audit and review of the application, the staff finds that operating experience related
to the applicant’s program demonstrates that it can adequately manage the detrimental effects
of corrosion on SSCs within the scope of the program and that implementation of the program
has resulted in the applicant taking appropriate corrective actions. The staff confirmed that the
operating experience program element satisfies the criterion in SRP-LR Section A.1.2.3.10 and,
therefore, the staff finds it acceptable.

UFSAR Supplement. LRA Section A.2.1.24 provides the UFSAR supplement for the External
Surfaces Monitoring Program. The staff reviewed this UFSAR supplement description of the
program and notes that it conforms to the recommended description for this type of program as
described in SRP-LR Tables 3.2-2, 3.3-2, and 3.4-2. The staff also notes that the applicant
committed (Commitment No. 24) to implement the new External Surfaces Monitoring Program
prior to entering the period of extended operation for managing aging of applicable components.

The staff determines that the information in the UFSAR supplement is an adequate summary
description of the program, as required by 10 CFR 54.21(d).

Conclusion. On the basis of its review of the applicant’s External Surfaces Monitoring Program,
the staff finds all program elements consistent with the GALL Report. The staff concludes that
the applicant 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).

3.0.3.1.14 Flux Thimble Tube Inspection

Summary of Technical Information in the Application. LRA Section B.2.1.1 describes the new
Flux Thimble Tube Inspection Program as consistent with GALL AMP X1.M37, “Flux Thimble
Tube Inspection.” The applicant stated that the Flux Thimble Tube Inspection Program
manages loss of material due to wear of the flux thimble tube materials and that it implements
the recommendations of NRC Bulletin 88-09. The applicant further stated that the program
uses an inspection methodology such as eddy current testing (ECT) to inspect the flux thimble
tubes on a periodic frequency to monitor wall thinning and predict when tubes will require repair
or replacement. The applicant also stated that the Flux Thimble Tube Inspection Program
establishes appropriate acceptance criteria (percentage through-wall wear), based on industry
guidance, and includes sufficient allowances for factors such as instrument uncertainty,
uncertainties in wear scar geometry, and other potential inaccuracies applicable for the
inspection methodology. The applicant stated that where the flux thimble tube through-wall
wear does not meet the established criteria, the tube must be isolated, capped, plugged,
withdrawn, replaced, or otherwise removed from service in a manner that ensures the integrity
of the reactor coolant pressure boundary (RCPB) is maintained.
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Staff Evaluation. During its audit, the staff reviewed the applicant’s claim of consistency with the
GALL Report. The staff also reviewed the plant conditions to determine whether they are
bounded by the conditions for which the GALL Report was evaluated.

The staff compared elements one through six of the applicant’s program with the corresponding
elements of GALL AMP XI1.M37. As discussed in the Audit Report, the staff confirmed that each
element of the applicant’s program is consistent with the corresponding element of GALL

AMP XI.M37, with the exception of the “monitoring and trending” program element. For this
element, the staff determined the need for additional clarification, which resulted in the issuance
of an RAL.

The staff noted that the applicant identified its Flux Thimble Tube Inspection Program as a
“‘new” program because in 1993 the applicant discontinued the ECT of flux thimble tubes
recommended in NRC Bulletin 88-09, “Thimble Tube Thinning in Westinghouse Reactors.” The
staff reviewed the history of the applicant’s earlier Flux Thimble Tube Inspection Program,
noting that in the early 1980s, the applicant experienced a number of failures in its original flux
thimble tubes and in 1988, the applicant implemented flux thimble tube ECT in accordance