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ABSTRACT

This document is a safety evaluation report regarding the application to renew the operating
license for Arkansas Nuclear One, Unit 1 (ANO-1), which was filed by Entergy Operations, Inc.,
by letter dated January 31, 2000. The Office of Nuclear Reactor Regulation has reviewed the
ANO-1 license renewal application for compliance with the requirements of Title 10 of the Code
of Federal Regulations, Part 54, "Requirements for Renewal of Operating Licenses for Nuclear
Power Plants,” and prepared this report to document its findings.

In its submittal of January 31, 2000, the Entergy Operations, Inc., requested renewal of the
ANO-1 operating license (License No. DPR-51), which was issued under Section 104 of the
Atomic Energy Act of 1954, as amended, for a period of 20 years beyond the current license
expiration date of May 20, 2014. ANO-1 is located in Pope County in the central region of
Arkansas on the shore of Lake Dardanelle. ANO-1 is a Babcock and Wilcox pressurized-water
reactor nuclear steam supply system that is designed to generate 2568 MW thermal, or
approximately 836 MW electric.

The NRC ANO-1 license renewal project manager is Robert J. Prato. Mr. Prato may be

contacted by calling (301) 415-1147 or by writing to the License Renewal and Standardization
Branch, U.S. Nuclear Regulatory Commission, Washington, DC 20555-0001.
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SUMMARY

This report describes the results of a review by the Nuclear Regulatory Commission (NRC)
staff of an application to renew the licenses for Arkansas Nuclear One, Unit 1(ANO-1). Under
the Atomic Energy Act (AEA), the NRC issues licenses for commercial power reactors to
operate for up to 40 years. The AEA also permits the licenses to be renewed. The NRC
established license renewal requirements in the regulations. When those requirements are
satisfied, a license can be renewed for up to 20 additional years.

Plant owners are interested in license renewal because they need to know what requirements
must be satisfied to permit long-term plant operation. This knowledge helps them to predict the
cost of plant operation for long-term energy planning.

The requirements for license renewal are presented in Part 54 of Title 10 to the Code of
Federal Regulations (10 CFR Part 54). When those requirements were developed, the NRC
concluded that the existing licensing basis and the regulatory process are adequate to maintain
safe plant operation, except for the possible effects of aging on passive systems, structures,
and components. Therefore, the requirements in 10 CFR Part 54 focus on managing the effects
of aging for such passive structures and components as buildings, tanks, and pipes.

The NRC also established requirements for a license renewal environmental report in

10 CFR Part 51. Those requirements establish the scope of a review of environmental impacts,
which is one part of the NRC's responsibilities under the National Environmental Policy Act
(NEPA). The results of that review are described in Supplement 3 of NUREG-1437, "Generic
Environmental Impact Statement for License Renewal of Nuclear Plants Regarding the
Arkansas Nuclear One, Unit 1."

In a letter to the NRC dated January 31, 2000, the Entergy Operations, Inc., filed its request for
renewal of the ANO-1 operating license (License No. DPR-51), which was issued under Section
104 of the Atomic Energy Act of 1954, as amended, for a period of 20 years beyond the current
license expiration date of May 20, 2014. If granted the renewed license for ANO-1 would expire
May 20, 2034.

ANO-1 is located in Pope County in the central region of Arkansas on the shore of Lake
Dardanelle. ANO-1 is a Babcock and Wilcox pressurized-water reactor nuclear steam supply
system that is designed to generate 2568 MW thermal, or approximately 836 MW electric.

This document is a safety evaluation report regarding the application to renew the operating
license for ANO-1. The Office of Nuclear Reactor Regulation has reviewed the ANO-1 license
renewal application for compliance with the requirements of Title 10 of the Code of Federal
Regulations, Part 54, "Requirements for Renewal of Operating Licenses for Nuclear Power
Plants,” and prepared this report to document its findings.

In accordance with Federal regulations under 10 CFR Part 51 and Part 54, and the NRC draft
“Standard Review Plan for the Review of License Renewal Applications for Nuclear Power
Plants,” dated September 1997, the staff has completed its review of the Arkansas Nuclear
One, Unit 1(ANO-1) license renewal application and supporting documentation, and has
documented its finding in this safety evaluation report (SER).
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In an SER issued on January 10, 2001, regarding the review of the ANO-1 license renewal
application, the staff identified six open items. Those open items have been resolved, as
discussed in this SER. On the basis of its evaluation of the ANO-1 license renewal application
and the applicant’s response to the open items as discussed within this SER, the staff
concludes the following:

1. actions have been identified and have been or will be taken with respect to managing
the effects of aging during the period of extended operation on the functionality of
structures and components that have been identified to require an aging management
review under 10 CFR 54.21(a)(1)

2. actions have been identified and have been or will be taken with respect to time-limited
aging analyses that have been identified to require review under 10 CFR 54.21(c)

Accordingly, the staff found that there is reasonable assurance that the activities authorized by
the renewed license will continue to be conducted in accordance with the current licensing basis
for ANO-1 for the period of extended operation and, therefore recommends granting the
renewed license for an additional 20 years of operation beyond the current licensing term.
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1 INTRODUCTION AND GENERAL DISCUSSION
1.1 Introduction

This document is a safety evaluation report (SER) regarding the application to renew the
operating license for Arkansas Nuclear One, Unit 1 (ANO-1), which was filed by Entergy
Operations, Inc. (hereafter referred to as Entergy or the applicant), by letter dated January 31,
2000. The applicant submitted its application to the United States Nuclear Regulatory
Commission (NRC) for renewal of the ANO-1operating license for an additional 20 years. The
Office of Nuclear Reactor Regulation reviewed the ANO-1 license renewal application (LRA) for
compliance with the requirements of Title 10 of the Code of Federal Regulations, Part 54

(10 CFR Part 54), "Requirements for Renewal of Operating Licenses for Nuclear Power Plants,”
and prepared this report to document its findings.

In its submittal of January 31, 2000, the applicant requests renewal of the ANO-1 operating
license (License No. DPR-51) issued under Section 104 of the Atomic Energy Act of 1954, as
amended, for a period of 20 years beyond the current license expiration date of May 20, 2014.
ANO-1 is located in Pope County in the central region of Arkansas on the shore of Lake
Dardanelle. ANO-1 is a Babcock and Wilcox pressurized-water reactor nuclear steam supply
system that is designed to generate 2568 MW thermal, or approximately 836 MW electric.
Details concerning the plant and the site are found in the updated final safety analysis report
(UFSAR) for ANO-1.

The license renewal process requires a technical review of safety issues and an environmental
review. The requirements for these reviews are stated in NRC regulations in 10 CFR Parts 54
and Part 51, respectively. The safety review is based on Entergy's LRA, the ANO-1 UFSAR,
and the applicant's responses to NRC staff requests for additional information (RAIs). The
applicant’s answers to the RAIs are documented and docketed in letters to the NRC, and are
supplemented by meeting minutes and other docketed correspondence. The public can review
the LRA and all pertinent information and material, including the UFSAR, at the NRC Public
Document Room, 11555 Rockville Pike, Rockville, MD 20852-2738. In addition, the ANO-1
LRA and other significant information and material relating to the license renewal review are
available on the NRC Web page at www.nrc.gov.

This SER summarizes the findings of the staff's safety review of the ANO-1 LRA, and describes
the technical details that the staff considered in its safety evaluation of the proposed operation
of ANO-1 for an additional 20 years beyond the term of the applicant’s current operating
license. The staff reviewed the LRA in accordance with NRC regulations and the guidance
presented in the NRC draft "Standard Review Plan (SRP) for the Review of License Renewal
Applications for Nuclear Power Plants,” dated August 2000.

Chapters 2 through 4 of this SER provides the staff's evaluation of the license renewal issues
that were considered during the review of the LRA. Chapter 5 contains the report from the
Advisory Committee on Reactor Safeguards (ACRS). The conclusions of this report are
presented in Chapter 6.

Appendix A is a chronology of NRC's and the applicant’s principal correspondence related to
the review of the application. Appendix B is a bibliography of the documents used during the
review. Appendix C is a list of the NRC staff's principal reviewers and its contractors for this
project. Appendix D summarizes the on-site review activities.
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In accordance with 10 CFR Part 51, the staff prepared a draft and a final plant-specific
supplement to the generic environmental impact statement (GEIS) that discuss the
environmental considerations related to renewing the license for ANO-1. The draft and final
plant-specific supplement to the GEIS was issued separately from this report. Specifically, a
draft and a final Supplement 3 to NUREG-1437, "Generic Environmental Impact Statement for
License Renewal of Nuclear Plants Regarding Arkansas Nuclear One, Unit 1" were issued in
September 2000 and April 2001, respectively.

The NRC ANO-1 license renewal project manager is Robert J. Prato. Mr. Prato may be
contacted by calling (301) 415-1147 or by writing to the License Renewal and Standardization
Branch, U.S. Nuclear Regulatory Commission, Washington, DC 20555-0001.

1.2 License Renewal Background

Pursuant to the Atomic Energy Act of 1954, as amended, and NRC regulations, licenses for the
operation of commercial power reactors are issued for 40 years. These licenses 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 technical limitations. However,
some plant equipment may have been engineered on the basis of an expected 40-year service
life.

In 1982, the NRC anticipated interest in license renewal and held a workshop on aging of
nuclear power plants. This workshop led the NRC to establish a comprehensive program for
nuclear plant aging research (NPAR). On the basis of the results of that research, a technical
review group concluded that many aging phenomena are readily manageable, and do not
involve technical issues that would preclude extending the life of nuclear power plants.

In 1986, the NRC published a request for comment regarding a policy statement that would
address major policy, technical, and procedural issues related to life extension for nuclear
power plants.

In 1991, the NRC published the License Renewal Rule in 10 CFR Part 54. The NRC
participated in an industry-sponsored demonstration program to apply the Rule to pilot plants
and develop experience to establish implementation guidance. To establish a scope of review
for license renewal, the Rule defined age-related degradation unique to license renewal.
However, during the demonstration program, the NRC found that many aging mechanisms
occur and are managed during the period of the initial license. In addition, the NRC found that
the scope of the review did not allow sufficient credit for existing programs, particularly for the
implementation of the Maintenance Rule in accordance with 10 CFR 50.65, which also
manages plant aging phenomena.

As aresult, in 1995 the NRC amended 10 CFR Part 54. The amended License Renewal Rule
established a regulatory process that is expected to be simpler, more stable, and more
predictable than the previous License Renewal Rule. In particular, 10 CFR Part 54 was clarified
to focus on managing the adverse effects of aging rather than on identifying all aging
mechanisms. The changes to the Rule were intended to ensure that important systems,
structures, and components (SSCs) will continue to perform their intended function during the
period of extended operation. In addition, the integrated plant assessment (IPA) process was
clarified and simplified to be consistent with the revised focus on passive, long-lived structures
and components (SCS).
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In parallel with these efforts, the NRC pursued a separate rulemaking effort to amend

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

1.2.1 Safety Reviews
License renewal requirements for power reactors are founded on two key principles:

Q) The regulatory process is adequate to ensure that the licensing bases of all currently
operating plants provide and maintain an acceptable level of safety, with the possible
exception of the detrimental effects of aging on the functionality of certain SSCs during
the period of extended operation, and possibly a few other issues related to safety only
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, the Rule (in 10 CFR 54.4) defines the scope of license
renewal as including those plant SSCs (a) that are safety-related, (b) whose failure could affect
safety-related functions, and (c) that are relied on to demonstrate compliance with the
Commission's regulations for fire protection, environmental qualification, pressurized thermal
shock, anticipated transients without scram, and station blackout.

Pursuant to 10 CFR 54.21(a), the applicant must review all SSCs that are within the scope of
the Rule to identify the SCs that are subject to an aging management review (AMR). SCs that
are subject to an AMR are those that perform an intended function without moving parts, or
without a change in configuration or properties, and that are not subject to replacement based
on a qualified life or specified time period. As required by 10 CFR 54.21(a)(3), the applicant
must demonstrate that the effects of aging will be managed in such a way that the intended
function(s) of the SCs that are within the scope of license renewal will be maintained, consistent
with the current licensing basis (CLB), for the period of extended operation.

Active equipment, however, is considered to be adequately monitored and maintained by
existing programs. In other words, the detrimental effects of aging that may affect active
equipment are more readily detectable and will be identified and corrected through routine
surveillance, performance indicators, and maintenance. The surveillance and maintenance
programs and activities for active equipment, as well as other aspects of maintaining plant
design and licensing bases, are required to continue throughout the period of extended
operation.

Pursuant to 10 CFR 54.21(d), each application is also required to include a supplement to the
plant’s final safety analysis report (FSAR). This FSAR Supplement must contain a summary
description of the programs and activities for managing the effects of aging.

Another requirement for license renewal is the identification and updating of time-limited aging
analyses (TLAAs). During the design phase for a plant, certain assumptions are made about
the initial operating term of the plant, and these assumptions are incorporated into design
calculations for several of the plant's SSCs. In accordance with 10 CFR 54.21(c)(1), these
calculations must be shown to be valid for the period of extended operation, or must be
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projected to the end of the period of extended operation, or the applicant must demonstrate that
the effects of aging of these SSCs will be adequately managed for the period of extended
operation.

In 1996, the NRC developed and issued a draft regulatory guide, DG-1047, "Standard Format
and Content for Applications to Renew Nuclear Power Plant Operating Licenses." This guide
proposes to endorse an implementation guideline prepared by the Nuclear Energy Institute
(NEI) as an acceptable method of implementing the License Renewal Rule. The guideline is
NEI 95-10, "Industry Guideline for Implementing the Requirements of 10 CFR Part 54-The
License Renewal Rule,” which was issued in March 1996. The NRC prepared a draft SRP for
the safety review in September 1997, which was revised and reissued in August 2000. The
draft regulatory guide was used, along with the initial draft SRP, to review this application and to
assess topical reports involved in license renewal as submitted by industry groups. As
experience is gained, the NRC will improve the SRP and clarify the regulatory guidance.

1.2.2 Environmental Reviews

In December 1996, the staff revised the environmental protection regulations in 10 CFR Part 51
to facilitate environmental reviews for license renewal. The staff prepared a "Generic
Environmental Impact Statement (GEIS) for License Renewal of Nuclear Plants,”
NUREG-1437, Revision 1, in which it examined the possible environmental impacts associated
with renewing licenses of nuclear power plants. For certain types of environmental impacts, the
GEIS establishes generic findings that are applicable to all nuclear power plants. These
generic findings are identified as Category 1 issues in 10 CFR Part 51, Subpart A, Appendix B.
Pursuant to 10 CFR 51.53(c)(3)(i), an applicant for license renewal may incorporate these
generic findings in its environmental report. Environmental impacts for the renewal of a plant’s
license, which must be analyzed on a plant-specific basis, are identified as Category 2 issues in
10 CFR Part 51, Subpart A, Appendix B. Such analyses must be included in an environmental
report in accordance with 10 CFR 51.53(c)(3)(ii).

In accordance with NEPA and the requirements of 10 CFR Part 51, the NRC performs a
plant-specific review of the environmental impacts of license renewal, including whether there is
new and significant information that was not considered in the GEIS. Two public meetings were
held in April 2000, near ANO-1 as part of the NRC's scoping process to identify environmental
issues specific to the plant. The results of the environmental review and a preliminary
recommendation on the license renewal action were documented in the NRC's draft
plant-specific Supplement 3 to the GEIS, which was issued on October 3, 2000. An additional
two public meeting were held near the site in November 2000, (during the 75-day comment
period for the draft plant-specific Supplement 3 to the GEIS). At these meetings, the staff
described the environmental review, and answered questions from members of the public to
assist them in formulating any comments that they may have regarding the review. The final
Supplement 3 to the GEIS was issued in April 2001.

Supplement 3 presents the NRC'’s preliminary environmental analysis associated with renewing
the ANO-1 operating license for an additional 20 years that considers and weighs the
environmental effects, and alternatives that are available to avoid adverse environmental effects.
On the basis of (1) the analysis and findings in the "Generic Environmental Impact Statement
for License Renewal of Nuclear Power Plants,” NUREG-1437; (2) the environmental report
submitted by the applicant; (3) consultation with other Federal, State, and local agencies; (4) its
own independent review; and (5) its consideration of public comments, the staff recommended,
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in Supplement 3 to NUREG-1437, that the Commission determine that the adverse
environmental impacts of license renewal for ANO-1 are not so great that preserving the option
of license renewal for energy planning decision-making would be unreasonable.

1.3 Summary of Principal Review Matters

The requirements for renewing operating licenses for nuclear power plants are described in

10 CFR Part 54. The staff performed its technical review of the ANO-1 LRA in accordance with
Commission guidance and the requirements of 10 CFR 54.19, 54.21, 54.22, 54.23, and 54.25.
The standards for renewing a license are contained in 10 CFR 54.29.

In 10 CFR 54.19(a), the Commission requires applicants for license renewal to submit general
information. Entergy submitted this general information in Enclosure 1 to its letter of January
31, 2000, regarding the application for a renewed operating license for ANO-1. The staff
reviewed that enclosure, and found that the applicant submitted the information required by
10 CFR 54.19(a).

In 10 CFR 54.19(b), the Commission requires that LRAs 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.”" Regarding the standard indemnity agreement, the applicant
states the following in its LRA:

The current Standard Indemnity Agreement for ANO-1 states 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 Standard Indemnity Agreement. ltem 3 of the
attachment to the Standard Indemnity Agreement, as revised by Amendment
No. 6, lists DPR-51 as an applicable license number. Entergy Operations
requested that conforming changes be made to Article VII of the Standard
Indemnity Agreement, and/or Item 3 of the attachment to the Standard Indemnity
Agreement, specifying the extension of the Standard Indemnity Agreement until
the expiration dates of the renewed ANO-1 Operating Licenses. Should the
license number be changed upon issuance of the renewed license, Entergy
Operations requests that conforming changes be made to Item 3 of the
attachment and any other section of Standard Indemnity Agreement, as
appropriate.

The staff will use the original license number for the renewed license. Therefore, there is no
need to make conforming changes to the indemnity agreement, and the requirements of
10 CFR 54.19(b) have been met.

In 10 CFR 54.21, the Commission requires that each application for a renewed license for a
nuclear facility contain the following information: (a) an integrated plant assessment (IPA),

(b) current licensing basis changes made during the NRC review of the application, (c) an
evaluation of TLAAs, and (d) a final safety analysis report (FSAR) supplement. On January 31,
2000, the applicant submitted the information required by 10 CFR 54.21(a) and (c) in Exhibit A
of its LRA, entitled "License Renewal Application, Arkansas Nuclear One, Unit 1." The
applicant submitted the information required by 10 CFR 54.21(b) on January 31, 2001. The



applicant submitted the information to address the license renewal requirements of 10 CFR
54.21(d) in Appendix A to Exhibit B of its LRA, entitled "Safety Analysis Report Supplement."”

In 10 CFR 54.22, the Commission states the requirements regarding technical specifications.
The applicant addressed the requirements of 10 CFR 54.22 in Appendix D to Exhibit B of its
LRA.

The staff evaluated the technical information required by 10 CFR 54.21 and 54.22 in
accordance with the NRC's regulations and the guidance provided in the initial draft SRP. The
staff's evaluation of this information is documented in Chapters 2, 3, and 4 of this SER.

The staff's evaluation of the environmental information required by 10 CFR 54.23 is
documented in the draft plant-specific supplement to the GEIS (NUREG-1437, Supplement 3),
which states the considerations related to renewing the license for ANO-1.

The report by the Advisory Committee on Reactor Safeguards required by 10 CFR 54.25 is
contained in Chapter 5 of this SER. The findings required by 10 CFR 54.29 are presented in
Chapter 6 of this report.

1.3.1 Babcock and Wilcox Topical Reports

In accordance with 10 CFR 54.17(e), the applicant also references a number Babcock and
Wilcox Owners Group topical reports in its LRA. These topical reports were used by the
applicant to generically demonstrate that applicable aging effects for reactor coolant system
components will be adequately managed for the period of extended operation. Specifically, the
applicant incorporated the following topical reports into its application:

. BAW-2241P, "Fluence and Uncertainty Methodologies,” May 1997

. BAW-2243A, "Demonstration of the Management of Aging Effects for the Reactor
Coolant System Piping,” March 1996

. BAW-2244A, "Demonstration of the Management of Aging Effects for the Pressurizer,”
August 1997

. BAW-2248, "Demonstration of the Management of Aging Effects for the Reactor Vessel
Internals,” July 1997

. BAW-2251, "Demonstration of the Management of Aging Effects for the Reactor
Vessel,” June 1996

The staff issued separate safety evaluations for these topical reports on the following dates:
BAW-2243A on March 21, 1996; BAW-2244A on August 18, 1997; BAW-2241P on February
18, 1999; BAW-2251 on April 26, 1999; and BAW-2248 on December 9, 1999. In accordance
with procedures established in NUREG-0390, "Topical Report Review Status,” the staff
requested that the Babcock and Wilcox Owners Group publish the accepted versions of the
reports, which incorporates the transmittal letter and the staff's safety evaluation between the



title page and the abstract. The accepted versions have an “A” (for “accepted”) after the report
identification number.

The safety evaluations of the topical reports are intended to be stand-alone documents. An
applicant incorporating the topical reports by reference into its LRA must ensure that the
conditions of approval stated in the safety evaluations are met. The staff's evaluation of how
the topical reports were incorporated into the application is found in Section 3.4 of this SER.

1.4 Summary of Open Items

Upon completing its initial review, the staff identified and documented six open items in an SER
dated January 10, 2001. The applicant responded to each of the open items by providing
additional information in a letter to the NRC dated March 14, 2001. The following describes
each of the six open items, the applicant’s response to each item, and the staff’s evaluation of
the applicant’s response.

. Open Item 2.3.2.6.2-1 - The ANO-1 UFSAR, Section 6.2.2.1, identifies an in-line flow
orifice as being necessary to ensure the proper sodium hydroxide injection rate for pH
control. This flow orifice was not identified as a component of the sodium hydroxide
system that was subject to an AMR for its flow control intended function in Table 3.3-6 of
the LRA.

In response to this concern, the applicant added the flow control function for the sodium
hydroxide in-line flow orifice to its AMR. This flow orifice is constructed of stainless
steel, and is susceptible to cracking and loss of material. The inspection activities used
to manage similar applicable aging effects of sodium hydroxide stainless steel
components will be used to manage the aging of the in-line flow orifice for the flow
control intended function. Aging management activities will be completed as part of the
new ASME, Section XI, ISI augmented inspections activities evaluated in this SER,
Section 3.3.1.4.9. This information was documented in a letter to the NRC staff dated
March 14, 2001. The staff finds this resolution to Open Item 2.3.2.6.2-1 acceptable.

. Open Item 2.3.3.2.2-1 - The applicant does not include the fire protection (FP) jockey
pump, carbon dioxide systems, fire hydrants, the water supply to the low level radwaste
building FP system, and the piping to the manual hose station (located downstream of
FS-43) as being within the scope of license renewal and subject to an AMR. The staff
requested additional information for the exclusion of these components; however, at the
time the initial SER was issued, the applicant had not provided sufficient justification for
the exclusion of these components.

In a public meeting with the applicant that took place on March 7, 2001, the applicant
presented its position as to why the FP jockey pump, carbon dioxide systems, fire
hydrants, the water supply to the low level radwaste building FP system, and the piping
to the manual hose station (located downstream of FS-43) are not included in the
applicant’s CLB (as documented in the applicant’s F-list) in accordance with the
requirements of 10 CFR 50.48. The applicant explained that each of these components
is maintained to the National Fire Protection Association standards, and provided a
technical justification as to why these components are not required for safe shutdown
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consistent with General Design Criteria lll. The staff presented its position that the
requirements of10 CFR 50.48 go beyond safe shutdown, and a number of components
beyond those required by GDC Il are required by 10 CFR 50.48. As a result of this
meeting, the applicant agreed to add the jockey pump and fire hydrants to the scope of
SCs subject to an AMR and to its F-list consistent with the requirements of 10 CFR
50.48. At the same time, the applicant provided sufficient justification for not including
the carbon dioxide systems, the water supply to the low level radwaste building FP
system, and the piping to the manual hose station to the scope of components required
by 10 CFR 50.48 for ANO-1. This information was documented in a letter to the NRC
dated March 14, 2001. The staff had no additional concerns relating to the scope of FP
components subject to an AMR, therefore, this item is considered closed.

Open Item 3.3-1 - The staff reviewed the applicant’'s summary descriptions of the aging
management programs (AMPs), and the evaluations of the time-limited aging analyses
(TLAAS) provided by the applicant in Appendix A, “Safety Analysis Report Supplement,”
of the LRA, to ensure that they are consistent with the requirements of 10 CFR 54.21(d).
The staff identified a number of summary descriptions of AMPs and TLAA evaluations
that needed additional information to meet the intent of 10 CFR 54.21(d). The additional
information needed include the following:

- FSAR Item 3.3.1.2.3 - In its revised summary description of Section 16.0 of the
FSAR Supplement, the applicant added a summary description of the quality
assurance AMP to its FSAR Supplement. This summary description contains an
adequate description of the corrective action program that specifically describes
corrective actions, the confirmation process, and the administrative controls
consistent with 10 CFR Part 50, Appendix B, as it applies to license renewal in
accordance with 10 CFR 54.21(d). The staff finds the revised summary
description as submitted by the applicant in a letter to the NRC dated March 14,
2001, acceptable.

- FSAR Item 3.3.1.3.3 - In its revised summary description of Section 16.2.13 of
the FSAR Supplement for the Maintenance Rule program, the applicant clarified
that this program only applies to external surfaces of the SCs that are managed
by this AMP. The staff finds the revised summary description as submitted by
the applicant in a letter to the NRC dated March 14, 2001, acceptable.

- FSAR Item 3.3.1.4.1.3 - Areview of the LRA, the applicant’s responses to the
staff's request for additional information, and the programs credited with
managing the aging of fire protection systems buried piping, the staff verified that
buried pipe inspection program is not credited, and is not needed to manage the
applicable aging effects. The staff finds that no change to Section 16.1.1 of the
FSAR Supplemented, as submitted with the LRA, is needed.

- FSAR Item 3.3.1.4.2.3 - In a letter to the NRC dated September 12, 2000, the
applicant states that the Heat Exchanger Monitoring Program does not address
fouling. The Heat Exchanger Monitoring Program will inspect heat exchangers
to the extent required to ensure seismic qualification is maintained, but it is not
intended to monitor for fouling. A staff review of the LRA, the applicant’s
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responses to the staff’s request for additional information, and the applicable
AMPs, verified that fouling will be adequately managed by other programs such
as the Service Water Integrity Program or system surveillance testing. The staff
finds that no change to Section 16.1.3 of the FSAR Supplemented, as submitted
with the LRA, is needed.

FSAR Item 3.3.1.4.3.3 - After a review of the LRA, the applicant’s responses to
the staff's request for additional information, and the applicable AMPs, the staff
verified that the wall thinning inspection program was not limited to the chilled
water components of penetrations 51 and 59. Other reactor building isolation
system carbon steel components credit the Wall Thinning Inspection Program.
These other penetrations are correctly listed in the program description in
Appendix B of the LRA (Section 3.7) and in the FSAR Supplement as submitted
with the LRA. The staff finds that no change to Section 16.1.7 of the FSAR
Supplement, as submitted with the LRA, is needed.

FSAR Item 3.3.2.4.3 - In its revised summary description of Section 16.2.7 of
the FSAR Supplement, the applicant states that if an inspection program is
determined to be necessary for the CRDM nozzle and other vessel closure
penetrations, the applicant will analyze and evaluate axial flaws using NUMARC
acceptance criteria, and address circumferential flaws with the NRC on a case-
by-case basis. The staff finds the revised summary description as submitted by
the applicant in a letter to the NRC dated March 14, 2001, acceptable.

FSAR Item 3.3.3.3 - Inits revised summary description of Section 16.2.3.7 of
the FSAR Supplement, the applicant includes a one-time inspection to detect
cracking and wall thinning of piping and fittings in the sodium hydroxide system
in the summary description of the Augmented Inspection program. The staff
finds the revised summary description as submitted by the applicant in a letter to
the NRC dated March 14, 2001, acceptable.

FSAR Item 3.3.7.4 - Inits revised summary description of Section 16.1.2 of the
FSAR Supplement for inaccessible medium-voltage cables exposed to
significant moisture and voltage, the applicant states that it will either test for the
presence of aging effects or implement a periodic replacement program for
these cables. If periodic replacement of medium-voltage underground cables is
determined to be the most effective action for this type of cable, ANO-1 will
define the frequency for replacement prior to the expiration of the initial 40-year
licensing term. The frequency will be based on site-specific and industry
operating experience. The staff finds the revised summary description as
submitted by the applicant in a letter to the NRC dated March 14, 2001,
acceptable.

FSAR Item 4.3.4 - In its revised summary description of Section 16.3.2 of the
FSAR Supplement, the applicant provides a proposed program to address the
environmental effects of fatigue that meet the requirements of 10 CFR 54.21(d).
The staff finds the revised summary description as submitted by the applicant in
a letter to the NRC dated March 14, 2001, acceptable.
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- FSAR Item 4.5.5 - Inits revised summary description of Sections 16.2.3.6 and
16.3.4 of the FSAR Supplement, the applicant includes an adequate summary
description of the prestress monitoring and trending activities, the acceptance
criteria, and corrective actions for managing prestress tendons of the ANO-1
containment in the FSAR Supplement consistent with 10 CFR 54.21(d). The
staff finds the revised summary description as submitted by the applicant in a
letter to the NRC dated March 14, 2001, acceptable.

- FSAR Item 4.7.3 - Inits revised summary description of Section 16.3.6 of the
FSAR Supplement, the applicant provides a summary description of the
monitoring, evaluation activities, optional corrective actions, and decision criteria
for the aging of Boraflex in the spent fuel pool. The staff finds the revised
summary description as submitted by the applicant in a letter to the NRC dated
March 14, 2001, acceptable.

Open Item 3.3.7.2-1 - Buried (inaccessible) medium-voltage cables, exposed to ground
water typically do not have comparable accessible cables exposed to a similar
environment that can serve as a sample for these inaccessible cables. For buried cable
exposed to ground water that are within the scope of license renewal and subject to an
AMR, visual inspection is not sufficient for managing a reduced insulation resistance to
ground, and potential electrical failure due to moisture intrusion, water treeing, and
contamination so that the intended function will be maintained consistent with the
applicant’'s CLB for the period of extended operation in accordance with the
requirements of 10 CFR 54.21(a)(3).

In response to this concern, the applicant committed to implement either a test or
replacement program for the cables of concern. If a testing program is implemented,
inaccessible medium-voltage cables exposed to moisture and voltage will be tested for
the presence of aging. The specific type of test that will be performed will be identified
and implemented prior to entering the period of extended operation. This test will
provide an indication of insulation integrity. Along with this test, the applicant will
monitor and manage groundwater in manholes containing in-scope medium-voltage
cables to reduce the exposure of these cables to moisture.

The applicant is also considering a periodic replacement program based on industry and
site-specific operational experience, as an alternate approach to testing and monitoring.
If the applicant determines periodic replacement to be a more effective means of
managing the aging of these cables, the program will be implemented prior to entering
the period of extended operation. The staff finds this resolution to Open Item 3.3.7.2-1
acceptable.

Open Item 4.5.2-1 - In response to an NRC staff RAI, the applicant did not adequately
describe the AMP for the prestress forces for the ANO-1 containment. Specifically, the
applicant needed to provide additional information regarding the prestress monitoring
and trending activities, the acceptance criteria, and corrective actions when acceptance
criteria are not met.
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In a letter to the NRC dated March 14, 2001, the applicant provided sufficient
information regarding the prestress monitoring and trending activities, the acceptance
criteria, and corrective actions when acceptance criteria are not met. This information
provided by the applicant and the staff's evaluation of this information is discussed in
Section 4.5.2 of this SER. The staff finds the additional information regarding prestress
tendon forces for the ANO-1 containment acceptable to resolve Open Item 4.5.2-1.

Open Item 4.7.2-1 - The applicant needed to provide the basis upon which the staff
can conclude that there is reasonable assurance that the effects of aging of Boraflex will
be adequately managed so that the intended function(s) will be maintained consistent
with the CLB for the period of extended operation, in accordance with the requirements
of 10 CFR 54.21(c)(1).

In a letter to the NRC dated March 14, 2001, the applicant acknowledges the analysis of
Boraflex in the spent fuel storage racks as a time limited aging analysis. The applicant
further states that the existing analysis is not valid through the license renewal period
and cannot be acceptably projected to the end of the license renewal period as
documented in a letter to the NRC dated September 6, 2000. In accordance with
10CFR54.21(c)(2)(iii), the applicant committed to continue its boraflex monitoring
program to provide reasonable assurance that the effects of aging on the intended
function will be adequately managed for the period of extended operation.

In its March 14, 2001 letter, the applicant also provides the additional information
regarding the boraflex monitoring program requested by the staff in a letter to the
applicant dated May 5, 2000. This information provided by the applicant and the staff's
evaluation of this information is discussed in Section 4.7.2 of this SER. The staff finds
the additional information regarding the boraflex monitoring program acceptable to
resolve Open ltem 4.7.2-1.
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2 STRUCTURES AND COMPONENTS SUBJECT TO AN AGING MANAGEMENT REVIEW

2.1 Methodology for Identifying Structures and Components Subject to Aging Management
Review

2.1.1 Introduction

Title 10 of the Code of Federal Regulations, Part 54 (10 CFR Part 54), "Requirements for
Renewal of Operating Licenses for Nuclear Power Plants,” Section 54.21, “Contents of
Application — Technical Information,” requires that each application for license renewal contain
an integrated plant assessment (IPA). Furthermore, the IPA must list and identify those
structures and components (SCS) that are subject to an aging management review (AMR) from
the systems, structures, and components (SSCs) that are within the scope of license renewal in
accordance with 10 CFR 54.4.

In the LRA, Section 2.1, “Scoping and Screening Methodology,” the applicant states that the
Arkansas Nuclear One, Unit 1, (ANO-1) IPA was developed along traditional engineering
disciplines (that is, mechanical, civil/structural, and electrical). The applicant also states that
the scoping and screening methodology used to identify structures and mechanical components
subject to an AMR is consistent with the industry guidance in the Nuclear Energy Institute’s,
“Industry Guideline for Implementing the Requirements of 10 CFR Part 54 — The License
Renewal Rule” (NEI 95-10), Revision 0; the NRC's “Draft Standard Review Plan for the Review
of License Renewal Applications for Nuclear Power Plants”; and additional correspondence
between the NRC, other applicants, and the NEI during the review and development of earlier
license renewal applications (LRAS).

2.1.2 Summary of Technical Information in the Application

In the LRA, Sections 2.0 and 3.0, the applicant provides the technical information required by
10 CFR 54.21(a). In Section 2.1, “Scoping and Screening Methodology,” of the LRA, the
applicant describes the process used to identify the SSCs that meet the license renewal
scoping criteria under 10 CFR 54.4(a), as well as the process used to identify the SCs that are
subject to an AMR as required by 10 CFR 54.21(a)(1).

Additionally, Section 2.3, “Mechanical Systems Scoping and Screening Results”; Section 2.4,
“Structures and Structural Components Scoping and Screening Results”; and Section 2.5,
“Electrical and Instrumentation and Control System Scoping and Screening Results”; amplify
the process that the applicant uses to identify the SCs that are subject to an AMR. The LRA,
Chapter 3, “Aging Management Review Results,” contains the following information: Section
3.1, “Common Aging Management Programs”; Section 3.2, “Reactor Coolant System”; Section
3.3, “Engineered Safeguards”; Section 3.4, “Auxiliary Systems”; Section 3.5, “Steam and Power
Conversion Systems”; Section 3.6, “Structures and Structural Components”; and Section 3.7,
“Electrical and Instrument and Control.” Chapter 4, “Time-Limited Aging Analysis,” contains the
applicant’s evaluation of time-limited aging analyses.



2.1.2.1 Technical Information for Identifying Systems, Structures, and Components Within the
Scope of License Renewal

In the LRA, Section 2.1.2, “Assessment Using Criteria in 10 CFR 54.4,” the applicant describes
the scoping methodology as it relates to the safety-related scoping criteria in accordance with
10 CFR 54.4(a)(1), the non-safety-related criterion in accordance with 10 CFR 54.4(a)(2), and
the regulated events scoping criteria in accordance with 10 CFR 54.4(a)(3).

With respect to the safety-related criteria, the applicant states that the scope of license renewal
includes those safety-related SSCs that are relied upon to remain functional during and
following design-basis events (DBESs) (as defined in 10 CFR 50.49(b)(1)). As such, those
safety-related SSCs ensure the following functions: (i) integrity of the reactor coolant pressure
boundary; (ii) capability to shut down the reactor and maintain it in a safe shutdown condition;
or (iii) capability to prevent or mitigate the consequences of accidents that could result in the
potential offsite exposure comparable to the guidelines provided in 10 CFR 50.34(a)(1) or

10 CFR 100.11, as applicable.

The updated final safety analysis report (UFSAR) for ANO-1, Table 1-2, defines “safety-related”
or “Q” SSCs on the basis of 10 CFR Part 100, Appendix A, as those SSCs required to ensure
the following:

. integrity of the reactor coolant pressure boundary
. capability to shut down the reactor and maintain it in a safe shutdown condition
. capability to prevent or mitigate the consequences of accidents that could result in

potential offsite doses comparable to the guideline doses of 10 CFR Part 100

The ANO-1 UFSAR, Table 1-2, also includes a summary-level Q-list for ANO-1 systems and
structures. In the mid-1980s, the applicant implemented a Component Level Q-list (CLQL)
project, which classified “Q” devices at the component level. The applicant maintains the CLQL
in a component database. The ANO-1 summary and CLQL include those SSCs that are relied
upon to remain functional during or following DBEs as described in UFSAR Chapter 14, as well
as all other design conditions established within the ANO-1 current licensing basis (CLB).

The ANO-1 summary-level Q-list and CLQL were used during the IPA to identify the SSCs that
are safety-related and within the scope of license renewal, consistent with 10 CFR 54.4(a)(1).

With respect to the non-safety-related criteria, the applicant states that the majority of SSCs
whose failure could prevent satisfactory accomplishment of any of the safety-related functions
in 10 CFR 54.4 (a)(1) are classified as safety-related at ANO-1. Therefore, except for a few
cases (as described below), the SSCs meeting the criteria in 10 CFR 54.4(a)(1) and (a)(2) are
summarized in the ANO-1 Q-list and listed on the CLQL, and are included within the scope of
license renewal.

On the basis of a review of the ANO-1 UFSAR and design documents, the applicant identifies a

few cases in which passive, long-lived, non-safety-related components could impact safety-
related functions. These include spatially related components for which the physical location
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could result in interaction between components (including seismic or flooding interactions).
Additionally, the spent fuel pool liner, although non-safety-related as documented in the ANO-1
UFSAR, has been included in the scope of license renewal, in part, because it protects the
concrete walls from borated water and maintains the leak-tight integrity of the pool.

In addition, the following non-safety-related components have been included in the scope of
license renewal, although they do not meet the criteria of 10 CFR 54.4(a)(2):

. non-safety-related valves and piping that are part of the pressure boundary for the main
steam lines and steam generators inside the reactor building

. non-safety-related valves and piping in the auxiliary building sump system that are
credited with preventing offsite releases

The few cases in which ANO-1 non-safety-related components could impact safety-related
functions have been identified, and the associated components have been included in the
scope of license renewal in accordance with the criterion of 10 CFR 54.4(a)(2).

With respect to other scoping criteria, the applicant reviewed all of the SSCs that are relied on
in safety analyses or plant evaluations to perform a function that demonstrates compliance with
the Commission’s regulations for fire protection (10 CFR 50.48), environmental qualification
(10 CFR 50.49), pressurized thermal shock (10 CFR 50.61), anticipated transients without
scram (10 CFR 50.62), and station blackout (10 CFR 50.63) to ensure that they are adequately
accounted for in the scoping methodology. Design documentation to support this review was
developed as part of the upper-level design (ULD) process. The ULDs were developed by the
applicant during the design configuration documentation project (initiated in April 1988) to
support the design basis adequacy verification for the ANO units. The ULDs define the design
criteria, requirements, and bases for ANO systems and structures, design-basis accident (DBA)
analyses, and topical (generic) areas such as fire protection, environmental qualification,
flooding, high energy line break, and other design conditions consistent with the plant’s CLB.
The internal and external sources of information embodied in the ULDs include regulatory
documents, industry codes and standards, design change package information, and general
correspondence related to the design of the plant.

In summary, the SSCs relied on in safety analyses or plant evaluations to perform a function
that demonstrates compliance with NRC regulations for fire protection, environmental
gualification, pressurized thermal shock, anticipated transients without scram, and station
blackout, have been included in the scope of license renewal in accordance with the criteria of
10 CFR 54.4(a)(3).

2.1.2.2 Technical Information for the Structures and Components Subject to an Aging
Management Review

After identifying the SSCs that are within the scope of license renewal, the applicant
implemented a process to determine which of the SCs would be subject to an AMR, in
accordance with the requirements of 10 CFR 54.21(a)(1). The LRA, Section 2.1.3,
“Assessment using criteria in 10 CFR 54.21(a)(1),” describes the screening activities used to
determine the SCs that are subject to an AMR. The results of the screening activities are
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presented in the LRA, Section 2.3 for mechanical components, Section 2.4 for structures, and
Section 2.5 for electrical commodities. The staff's evaluation of the screening results is
contained in the corresponding sections of this safety evaluation report (SER).

Mechanical Components Review

The list of ANO-1 systems (mechanical and electrical) that are within the scope of license
renewal was created from the scoping and screening methodology discussed above, as
presented in Section 2.1 of the LRA. The following information contains additional detail
relating to the review of mechanical components.

The ANO-1 reactor coolant system (RCS) is a typical Babcock and Wilcox (B&W) pressurized-
water nuclear steam supply system with a reactor vessel, two steam generators, four reactor
coolant pumps, a pressurizer, and the connecting or interfacing piping as the primary
components. The RCS is an American Society of Mechanical Engineers (ASME) Class 1
system that is safety-related and, therefore, within the scope of license renewal. The
components that makeup the RCS pressure boundary are within the scope of license renewal.

The non-Class 1 mechanical systems determined to meet the 10 CFR 54.4 criteria were
included in the scope of license renewal. Many of these systems (such as high pressure
injection, low-pressure injection, core flood, reactor building spray, emergency feedwater,
reactor building cooling, emergency diesel generators (EDGs), hydrogen control, penetration
room ventilation, control room ventilation, and so forth) have functions important to safety that
are required during DBEs, and are clearly within the scope of license renewal. Other systems
(such as service water and fuel oil systems) are needed to support the function(s) of safety-
related systems, and are also included within the scope of license renewal.

Portions of some non-Class 1 systems required for normal plant operation (such as main
feedwater and main steam) can perform one or more safety-related function(s) and, therefore,
are included in the scope of license renewal. Portions of the instrument air system that are
necessary for the operation of safety-related valves and dampers are included on the Q-list,
and are within the scope of license renewal. Portions of the condensate storage and transfer
system required to support emergency feedwater system operation are on the Q-list and are
within the scope of license renewal. Portions of the chilled water system that support operation
of safety-related cooling units are included on the Q-list, and are within the scope of license
renewal.

The Halon system, portions of the fire protection system required to support 10 CFR 50.48, and
the alternate AC (AAC) diesel generator and supporting equipment are also within the scope of
license renewal in accordance with 10 CFR 54.4(a)(3).

Upon identifying the SSCs that are within the scope of license renewal, the applicant performed
a screening review to determine which mechanical SCs would be subject to an AMR. The
applicant stated that the screening process used in this review is consistent with the guidance
in NEI 95-10. The mechanical components subject to an AMR were identified by a review of
ANO-1 piping and instrumentation diagrams, the ANO-1 UFSAR, and the ANO-1 ULDs. The
applicant determined the applicable intended function(s) for each of these components by



reviewing the ANO-1 UFSAR and other design documents. The applicant then identified the
mechanical components that perform applicable intended function(s) without moving parts or
without a change in configuration or properties, and that are not subject to replacement based
on qualified life or specified time period.

Structures and Structural Component Review

In the LRA, Section 2.4, the applicant states that the list of ANO-1 structures that are within the
scope of license renewal was identified by reviewing the UFSAR, site plans and general
arrangement drawings, and other plant-specific documents. Safety-related and non-safety-
related structures whose failure could prevent satisfactory accomplishment of any safety-related
function(s) was classified consistent with the CLB as documented in UFSAR, Table 1-2. ANO-1
structures are designated as either seismic Category 1 or seismic Category 2. As defined in
the ANO-1 UFSAR, and consistent with the requirements of 10 CFR 54.4(a)(1)(iii), seismic
Category 1 structures are those that prevent uncontrolled release of radioactivity, and are
designed to withstand design-basis loadings without loss of intended function. Consequently,
the applicant determined that ANO-1 seismic Category 1 structures meet the criteria required in
10 CFR 54.4(a)(1) and, therefore, are within the scope of license renewal.

Seismic Category 2 structures are those structures that can withstand limited damage without
causing a release of radioactivity, without limiting a controlled plant shutdown, and possibly
interrupting power generation. The UFSAR, Chapter 5, states that seismic Category 2
structures do not perform a nuclear safety-related function, but its failure could possibly affect
the function(s) of a safety-related system. This is consistent with the scoping requirement of
10 CFR 54.4(a)(2). Consequently, the applicant has determined that some ANO-1 seismic
Category 2 structures meet the scoping requirement of 10 CFR 54.4(a)(2) and, therefore, are
within the scope of license renewal.

In addition, the applicant reviewed the list of ANO-1 structures that were included within the
scope of license renewal in accordance with 10 CFR 54.4(a)(1) and (a)(2), and concluded that
this list included the structures that meet the requirements of 10 CFR 54.4(a)(3).

Upon identifying the SSCs that are within the scope of license renewal, the applicant performed
a screening review to determine which structures and structural components would be subject
to an AMR. In doing so, the applicant divided the structures and structural components into
structural component groups for the AMR. Many structural components do not have unique
equipment identifiers. Unique identifiers are not needed in this application because the
structural components that makeup each grouping are well defined, all structures and structural
components within a grouping were reviewed as a group, and the applicable aging
management programs (AMPs) were applied to all structural components within each grouping.

The applicant then determined the intended function(s) of the various structures and structural
components by reviewing information contained in the ANO-1 UFSAR, engineering documents,
and NEI 95-10. The applicant identified the structures and structural components that perform
applicable intended function(s) without moving parts or without a change in configuration or
properties, and that are not subject to replacement based on qualified life or specified time
period.



In summary, the applicant divided the various structural components into three groups on the
basis of material of construction and component-level function, with sub-materials indicated, as
appropriate. Structural intended functions by structural component groupings were identified
and used for the AMR. Bulk commodities were also identified and grouped on the basis of
materials of construction, with sub-materials indicated, as appropriate.

Electrical Components Review

The ANO-1 electrical systems include an offsite power supply from the switchyard, two
essential trains (red and green) of onsite electrical distribution that supply power to safety-
related components, and a non-safety-related power supply for non-safety-related equipment.
Upon identifying the SSCs that are within the scope of license renewal, the applicant performed
the following screening review to determine which electrical components would be subject to an
AMR. As part of this effort, the applicant participated in an industry initiative, coordinated by the
NEI, to develop a commodity evaluation approach. The passive, long-lived electrical
components were grouped into commodities consistent with NEI 95-10, Appendix B, and the
following passive electrical component groups were identified as requiring an AMR: splices,
connectors, terminal blocks, and cables. Excluded from these commodities are individual
splices, connectors, and terminal blocks that are classified as piece-parts of larger complex
assemblies. For example, the wiring, terminal blocks, and connectors located internal to a
breaker cubicle were considered piece-parts of the breaker. Because a breaker is an active
component not subject to an AMR, the piece-parts that share in the intended function of that
component are not subject to an AMR.

2.1.3 Staff Evaluation

In reviewing the ANO-1 LRA, the NRC staff evaluated the scoping and screening activities
described in the following sections:

. Section 2.1, “Scoping and Screening Methodology,” and Section 2.2, “Plant-Level
Scoping Results,” to ensure that the applicant describes a process for identifying SSCs
at ANO-1 that are within the scope of license renewal in accordance with the
requirements of 10 CFR 54.4(a)(1), (a)(2), and (a)(3)

. Section 2.3.1.1, “Description of the Process to ldentify Reactor Coolant System
Components Subject to Aging Management Review*; Section 2.5.1, “Electrical and
Instrumentation and Control System Scoping and Screening Results — Purpose and
Scope”; Section 3.2.1, “Description of the Process to Identify Aging Effects Requiring
Management for Reactor Coolant System Components”; and Section 4.1, “Identification
of Time-Limited Aging Analyses,” to ensure that the applicant describes a process for
determining structural, mechanical, and electrical components at ANO-1 that are subject
to an AMR for renewal in accordance with the requirements of 10 CFR 54.21(a)(1) and
54.21(a)(2)

In addition, the staff performed an onsite audit of the applicant’s processes to ensure that the
applicant had developed and implemented adequate guidance to conduct the scoping and
screening of ANO-1 SSCs in accordance with the methodologies described in the application.



2.1.3.1 Evaluation of the Methodology for Identifying Systems, Structures, and Components
Within the Scope of License Renewal

From May 22 through May 24, 2000, the NRC staff conducted an audit of the ANO-1 license
renewal scoping and screening methodology at ANO-1 in Russellville, Arkansas. During this
audit, the staff performed a review of the scoping and screening methodology that included
detailed discussions with the cognizant engineers on the implementation and control of the
program, a review of administrative controls, and a review of design documents used by the
applicant during the scoping and screening activities.

As a result of the audit, the staff obtained information regarding the scoping and screening
methodology. Specifically, the applicant described in detail the CLQL development process and
the ULD document program, which was the basis for verifying safety- and non-safety-related
design functions for specific SSCs. The ULD documentation included a series of system
specific evaluations, a set of DBA analysis evaluations, and a set of topical (generic)
evaluations beyond those in the UFSAR Chapter 14 accident analysis, which provided the basis
for initial inclusion of SSCs that are within the scope of license renewal. The combined efforts
for developing the ULDs and CLQL were instrumental in identifying the design basis and design
conditions considered in implementing the LRA scoping and screening methodology.

The NRC audit team reviewed a sample of the system-level and topical-level ULD reports to
better understand the approach that the applicant implemented to determine which SSCs would
initially be included within the scope of license renewal. The team found that the ULD
documents provided a concise, well-documented discussion of the systems, including safety-
related, non-safety-related, and NRC-required functions (i.e., those that were assigned as a
result of commitments to the NRC, including those for the Commission regulations identified
under 10 CFR 54.4 (a)(3)). Each ULD contained a detailed list of information sources which
included both ANO-specific sources (such as the SER, technical specifications, quality
assurance manual, and ANO-1 emergency plan), as well as non-ANO sources (such as
industry codes and standards, NUREGs, regulatory guides, bulletins, notices, generic letters,
and commission orders). The ULD documentation was developed in accordance with site-
specific procedure GES-26, “ULD Writers Guide.” The ULD documentation is controlled and
maintained in accordance with the applicant’s Nuclear Quality Assurance Program through the
implementation of a series of site procedures including NES-16, “Accident Analysis ULD and
AIM Basis Document Format and Content”; Procedure 5010.007, “Control of Upper Level
Documents”; Procedure 5010.004, “Design Document Changes”; and Procedure 1000.150,
“Licensing Document Maintenance.” The NRC audit team reviewed the governing procedures,
and determined that they presented adequate guidance for the preparation, control, and
maintenance of the ULDs.

With respect to the CLQL process, ULD-0-TOP-22, “ANO Component Classification Topical,”
describes the applicant’'s CLQL project for the development of the Q-list. The applicant started
the CLQL project in 1985 to provide information to support plant operation, and in response to
the Salem Anticipated Transient Without Scram event (Generic Letter 83-22).

On the basis of the applicant’s scoping definition, the Q-classification implies that a structure,

system, or component is designed to the Class 1 seismic standards, subject to the full scope of
the nuclear quality assurance program. In addition to the Q-classification, the applicant’s
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program defines 16 major system-level intended functions (including reactivity control, reactor
core cooling geometry, RCS pressure boundary integrity, RCS inventory, secondary heat
removal, containment isolation, containment pressure and temperature control, containment
combustible gas control, indirect radioactive release, habitability, spent fuel storage control,
display of event information for operator, structural integrity, interaction isolation, essential
cooling, environmental support, and essential electrical support) which support the three
functional criteria of the Q-scope definition. These system-level intended functions provided
further guidance for determining if a component performed a safety-related or non-safety-
related function. The CLQL is maintained and controlled in the applicant’s component database
in accordance with the nuclear quality assurance program through the implementation of a
series of site procedures, including Procedure 1409.66, “Component Level Q-List Project
Design Review”; Memorandum NEL-057-22, “CLQL Project Implementation - 10 CFR 50.59
Evaluation”; Impell Project Instruction 0260-098-PI-01, “Component-Level Q-list Development”;
and procedure 5010.036, “Component Classification Process.”

In reviewing the CLQL process, the NRC audit team evaluated a sample of the System Safety
Function Review Forms, which were developed by the applicant during the CLQL program to
describe each plant system in terms of its safety-related and non-safety-related functions, as
defined by the 16 major system-level intended functions. In preparing the review forms, the
applicant identified the specific design documentation referenced for each system, including the
SER sections and individual design drawings for the system.

During the audit, the applicant further described the process used to incorporate the information
from the CLQL and ULD projects into the LRA development process. The applicant referenced
ANO-1 Engineering Reports 93-R-1009-01, “ANO-1 License Renewal Project Methodology and
Management Plan”; and 93-R-1010-01, “ANO-1 License Renewal Integrated Plant Assessment
System and Structures Screening,” to describe the detailed process for developing the LRA,
and incorporating the ULD and CLQL information into the screening process. These reports
outlined the specific use of the ULD and CLQL within the scoping methodology, and presented
formal guidance for use during the implementation phase. The applicant’s engineering staff
were cognizant of the need to use the ULD and CLQL during the scoping development phase of
the LRA project.

On the basis of discussions with the applicant’s cognizant engineering staff, and a review of
selected design documentation in support of the process, the NRC audit team concluded that
the applicant’s staff understood and adequately implemented the scoping and screening
methodology established in the applicant’'s LRA.

2.1.3.2 Evaluation of Methodology for Identifying Structures and Components Subject to an
Aging Management Review

Mechanical Components

During the audit of the ANO-1 license renewal scoping and screening process, the NRC audit
team reviewed the methodology used by the applicant to identify and list the mechanical
components subject to an AMR, as well as the applicant’s technical justification for this
methodology. The team also examined the applicant’s results from the implementation of this
methodology by reviewing an overview of the mechanical systems identified as being within the
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scope of license renewal, a sample of evaluation boundaries drawn within those systems, the
resulting components determined to be within the scope of license renewal, the corresponding
component-level intended functions, and the resulting list of mechanical components subject to
an AMR.

The methodology for identifying mechanical components that are within the scope of license
renewal included the following steps:

. Identify all systems and their intended functions that are relied upon to remain functional
during and following a DBE for which the plant must be designed.

. Identify all systems and intended functions whose failure could prevent satisfactory
accomplishment of any of the intended functions identified in accordance with the
requirements of 10 CFR 54.4(a)(1).

. Identify all systems and intended functions necessary to demonstrate compliance with
the regulated events identified in accordance with the requirements of
10 CFR 54.4(a)(3).

Beginning with the results of the CLQL, the applicant identified all of the ANO-1 systems that
are within the scope of license renewal. To do so, the applicant included the reactor coolant
system Class 1 components without any additional evaluation. For the remaining systems
determined to be within the scope of license renewal that contain non-Class 1 components, the
applicant used the CLQL to identify the system-level intended functions and evaluation
boundaries. The applicant also used system drawings to highlight all of the components for
those systems included in the CLQL. In addition, the applicant sampled the components
outside of the established evaluation boundary to verify that none of those components
contributed to the applicable intended functions. Any such mechanical components were
determined to be within the scope of the Rule and subject to an AMR. The applicant also
added the fire protection components from the F-list, station blackout components and non-Q-
list components whose failure could prevent satisfactory accomplishment of any of the safety-
related intended functions from the S-list, equipment qualification components from the EQ-list,
and anticipate transient without scram (ATWS) components identified from the review of their
10 CFR 50.62 commitments to the list of components requiring an AMR. The applicant
reviewed its 10 CFR 50.61 commitments, and found that no additional components needed to
be added to the scope of license renewal for pressurized thermal shock.

The applicant then used the requirements of the Rule and the guidance in NEI 95-10 to identify
the components that performed its intended function(s) without moving parts or without a
ch