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ABSTRACT

This safety evaluation report (SER) documents the technical review of the Limerick Generating
Station (LGS), Units 1 and 2, license renewal application (LRA) by the United States Nuclear
Regulatory Commission (NRC) staff (the staff). By letter dated June 22, 2011, Exelon
Generation Company, LLC submitted the LRA in accordance with Title 10 of the Code of
Federal Regulations Part 54, “Requirements for Renewal of Operating Licenses for Nuclear
Power Plants.” Exelon requests renewal of the LGS Units 1 and 2 operating licenses
(Operating License Nos. NPF-39 and NPF-85) for a period of 20 years beyond the current
expiration at midnight October 26, 2024, and June 22, 2029, respectively.

LGS is located approximately 21 miles northwest of Philadelphia, PA. The NRC issued the
LGS Units 1 and 2 construction permits on June 19, 1974, and the operating licenses for LGS
Unit 1 on August 8, 1985, and LGS Unit 2 on August 25, 1989. LGS Units 1 and 2 are of a
boiling-water reactor design. General Electric supplied the nuclear steam supply system and
Bechtel originally designed and constructed the balance of the plant. LGS Units 1 and 2 both
have a licensed power output of 3,515 megawatts thermal.
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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
Limerick Generating Station (LGS), Units 1 and 2, as filed by Exelon Generation Company, LLC
(Exelon or the applicant). By letter dated June 22, 2011, Exelon submitted its application to the
United States (U.S.) Nuclear Regulatory Commission (NRC) for renewal of the LGS operating
licenses for an additional 20 years. The staff prepared this report to summarize the results of its
safety review of the LRA for compliance with Title 10 of the Code of Federal Regulations (10
CFR) Part 54, “Requirements for Renewal of Operating Licenses for Nuclear Power Plants.”
The NRC project manager for the license renewal review is Robert Kuntz. Mr. Kuntz may be
contacted by telephone at 301-415-3733 or by email at robert.kuntz@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: Robert Kuntz, Mail Stop 011-F1

In its June 22, 2011, submission letter, the applicant requested renewal of the operating
licenses issued under Section 103 (Operating Licenses No. NPF-39 and NPF-85) of the Atomic
Energy Act of 1954, as amended, for LGS Units 1 and 2 for a period of 20 years beyond the
current expiration at midnight October 26, 2024, and June 22, 2029, respectively. LGS is
located approximately 21 miles northwest of Philadelphia, PA. The NRC issued the LGS
Units 1 and 2 construction permits on June 19, 1974, and the operating license for LGS Unit 1
on August 8, 1985, and LGS Unit 2 on August 25, 1989. LGS Units 1 and 2 are of a
boiling-water reactor design. General Electric supplied the nuclear steam supply system and
Bechtel originally designed and constructed the balance of the plant. LGS Units 1 and 2 both
have a licensed power output of 3,515 megawatts thermal. The updated final safety analysis
report (UFSAR) shows details of the plant 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 LGS license renewal is based on the applicant’s LRA and responses to the staff’s
requests for additional information (RAIs). 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 July 11, 2012. The staff reviewed information received after this date
depending on the stage of the safety review and the volume and complexity of the information.
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 or 800-397-4209), and at
Pottstown Regional Public Library, 500 East High Street, Pottstown, PA 19464-5656. In
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addition, the public may find the LRA, as well as materials related to the license renewal review,
on the NRC website at http://www.nrc.gov.

This SER summarizes the results of the staff's safety review of the LRA and describes the
technical details considered in evaluating the safety aspects of proposed operation of Units 1
and 2 for an additional 20 years beyond the term of the current operating licenses. The staff
reviewed the LRA in accordance with NRC regulations and the guidance in NUREG-1800,
Revision 2, “Standard Review Plan for Review of License Renewal Applications for Nuclear
Power Plants” (SRP-LR), issued December 2010.

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 SER conclusions are in Section 6.

SER Appendix A is a table showing the applicant’'s commitments for renewal of the operating
licenses. 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 prepared a draft plant-specific supplement to
NUREG-1437, “Generic Environmental Impact Statement for License Renewal of Nuclear
Plants (GEIS).” This supplement discusses the environmental considerations for license
renewal for LGS Units 1 and 2. The staff plans to issue a draft, plant-specific GEIS supplement.
The final, plant-specific GEIS supplement will then be issued after consideration of public
comment on the draft plant-specific GEIS.

1.2 License Renewal Background

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 based on economic and
antitrust considerations rather than on technical limitations; however, some individual plant and
equipment designs may have been engineered for an expected 40-year service life.

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 (FR) (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 initial license period
and that the scope of the review did not allow sufficient credit for management programs,
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particularly the implementation of 10 CFR 50.65, “Requirements for Monitoring the
Effectiveness of Maintenance 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.
As published May 8, 1995, (60 FR 22461), amended 10 CFR Part 54 establishes a simpler,
more stable, and more predictable regulatory process 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 (61 FR 28467,
June 5, 1996) and amended 10 CFR Part 51 to focus the scope of the review of environmental
impacts of license renewal to fulfill NRC responsibilities under the National Environmental Policy
Act of 1969.

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 exceptions of
the detrimental aging effects on the functions 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, “Scope,” defines the scope of license
renewal as including those SSCs that (1) are safety-related, (2) whose failure could affect
safety-related functions, or (3) are relied on to demonstrate compliance with the NRC’s
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 perform an intended function without moving parts or without change in
configuration or properties and are not subject to replacement based on a qualified life or
specified time period. Pursuant to 10 CFR 54.21(a), a license renewal applicant must
demonstrate that the aging effects will be managed such that the intended function(s) of those
SCs will be maintained consistent with the current licensing basis (CLB) for the period of
extended operation. However, active equipment is considered to be adequately monitored and
maintained by existing programs. In other words, detrimental aging effects that may affect
active equipment can be readily 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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In accordance with 10 CFR 54.21(d), the LRA is required to include a UFSAR supplement with
a summary description of the applicant’s programs and activities for managing aging effects and
an evaluation of time-limited aging analyses (TLAAs) for the period of extended operation.

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

In 2005, the NRC 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,” issued in June 2005. NEI 95-10 details an
acceptable method of implementing 10 CFR Part 54. The staff also used the SRP-LR to review
the LRA.

In the LRA, the applicant fully used the process defined in NUREG-1801, Revision 2, “Generic
Aging Lessons Learned (GALL) Report,” issued December 2010. The GALL Report
summarizes staff-approved aging management programs (AMPs) for many SCs subject to an
AMR. If an applicant commits to implementing these staff-approved AMPs, the time, effort, and
resources for LRA review can be greatly reduced, improving 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 of the SCs used
throughout the industry. The report also is a quick reference for both applicants and staff
reviewers to AMPs and activities that can manage aging adequately during the period of
extended operation.

1.2.2 Environmental Review

Regulations on environmental protection are contained in 10 CFR Part 51. 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 possible
environmental impacts associated with nuclear power plant license renewals. For certain types
of environmental impacts, the GEIS contains generic findings that apply to all nuclear power
plants and are codified in Appendix B, “Environmental Effect of Renewing the Operating License
of a Nuclear Power Plant,” to Subpart A, “National Environmental Policy Act — Regulations
Implementing Section 102(2),” of 10 CFR Part 51. Pursuant to 10 CFR CFR 51.53(c)(3)(i), a
license renewal applicant may incorporate these generic findings in its environmental report. In
accordance with 10 CFR 51.53(c)(3)(ii), an environmental report also must include analyses of
environmental impacts that must be evaluated on a plant-specific basis (i.e., Category 2 issues).

In accordance with the National Environmental Policy Act of 1969 and 10 CFR Part 51, the staff
is reviewing the plant-specific environmental impacts of license renewal, including whether there
is new and significant information not considered in the GEIS. As part of its scoping process,
the staff held a public meeting on September 22, 2011, at the Sunnybrook Ballroom, 50 North
Sunnybrook Road, Pottstown, PA 19464, to identify plant-specific environmental issues. The
draft plant-specific GEIS supplement will document the results of the environmental review and
will make a preliminary recommendation as to the license renewal action. The staff will hold
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another public meeting to discuss the draft plant-specific GEIS supplement. After considering
comments on the draft, the staff will publish the final plant-specific Supplement to the GEIS
separately from this report.

1.3 Principal Review Matters

Requirements for renewal of operating licenses for nuclear power plants are described in

10 CFR Part 54. The staff's technical review of the LRA was in accordance with NRC guidance
and 10 CFR Part 54 requirements. The license renewal standards are set forth in

10 CFR 54.29, “Standards for Issuance of a Renewed 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, which the applicant provided in LRA Section 1. The staff reviewed LRA
Section 1 and finds that the applicant has submitted the required information.

In accordance with 10 CFR 54.19(b), the NRC requires that the 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.” On this issue, the applicant stated in the
LRA:

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 agreement (B-101) for LGS states in Article VIl that the agreement
shall terminate at the time of expiration of that license specified in Iltem 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 |. Item 3 of the Attachment to the indemnity agreement includes
license number SNM-1926. Applicant requests that any necessary conforming
changes be made to Article VIl and Item 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.

The staff intends to maintain the original license numbers upon issuance of the renewed
licenses, 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, “Contents of Application — Technical Information,” the NRC
requires that the LRA contain (a) an IPA, (b) a description of any CLB changes during the staff's
review of the LRA, (c) an evaluation of TLAAs, and (d) an 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).
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In accordance with 10 CFR 54.21(b), the NRC 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 to the facility that affect the
contents of the LRA, including the UFSAR supplement. By letter dated June 14, 2012, the
applicant submitted an LRA update, which summarizes the CLB changes that have occurred
during the staff’s review of the LRA. This submission satisfies 10 CFR 54.21(b) requirements.

Pursuant to 10 CFR 54.22, “Contents of Application — Technical Specifications,” the NRC
requires that the LRA include changes or additions to the technical specifications (TS)
necessary to manage aging effects during the period of extended operation. In LRA
Appendix D, the applicant stated that it had not identified any TS changes necessary for
issuance of the renewed LGS Units 1 and 2 operating licenses. This statement adequately
addresses the 10 CFR 54.22 requirements.

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

As required by 10 CFR 54.25, “Report of the Advisory Committee on Reactor Safeguards,”
ACRS will issue a report documenting its evaluation of the staff's LRA review and SER. SER
Section 5 is reserved for the ACRS report when it is issued. SER Section 6 documents 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 staff’s performance goals of maintaining safety, improving effectiveness and
efficiency, reducing regulatory burden, and increasing public confidence. 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.

Table 1.4-1 shows the current set of ISGs, as well as the SER sections in whic