NUREG-1843

Safety Evaluation Report
Related to the License Renewal of
the Browns Ferry Nuclear Plant,
Units 1, 2, and 3

Docket Nos. 50-259, 50-260, and 50-296

Tennessee Valley Authority

U.S. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation
Washington, DC 20555-0001

AVAiLABILITY OF REFERENCE MATERIALS
IN NRC PUBLICATIONS
NRC Reference Material

Non-NRC Reference Material

As of November 1999, you may electronically access
NUREG-series publications and other NRC records at
NRC's Public Electronic Reading Room at
http://www.nrc.povlreading-rm.html.
Publicly released records include, to name a few,
NUREG-series publications; Federal Register notices;
applicant, licensee, and vendor documents and
correspondence; NRC correspondence and Internal
memoranda; bulletins and information notices;
inspection and Investigative reports; licensee event
reports; and Commission papers and their
attachments.

Documents available from public and special technical
libraries Include all open literature items, such as
books, journal articles, and transactions, Federal
Register notices, Federal and State legislation, and
congressional reports. Such documents as theses,
dissertations, foreign reports and translations, and
non-NRC conference proceedings may be purchased
from their sponsoring organization.

NRC publications In the NUREG series, NRC
regulations, and Title 10, Energy, in the Code of
Federal Regulations may also be purchased from one
of these two sources.
1. The Superintendent of Documents
U.S. Government Printing Office
Mail Stop SSOP
Washington, DC 20402-0001
Intemet: bookstore.gpo.gov
Telephone: 202-512-1800
Fax: 202-512-2250
2. The National Technical Information Service
Springfield, VA 22161-0002
www.ntis.gov
1-800-553-6847 or, locally, 703-605-6000
A single copy of each NRC draft report for comment is
available free, to the extent of supply, upon written
request as follows:
Address: Office of the Chief Information Officer,
Reproduction and Distribution
Services Section
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001
E-mail:
DISTRIBUTION@nrc.gov
Facsimile: 301-415-2289
Some publications in the NUREG series that are
posted at NRC's Web site address
htt/:/lwww.nrc.aov/readina-rmldoc-collections/nureas
are updated periodically and may differ from the last
printed version. Although references to material found
on a Web site bear the date the material was
accessed, the material available on the date cited may
subsequently be removed from the site.

Copies of industry codes and standards used in a
substantive manner in the NRC regulatory process are
maintained atThe NRC Technical Library
Two White Flint North
11545 Rockville Pike
Rockville, MD 20852-2738
These standards are available in the library for
reference use by the public. Codes and standards are
usually copyrighted and may be purchased from the
originating organization or, if they are American
National Standards, fromAmerican National Standards Institute
11 West 42nd Street
New York, NY 10036-8002
www.ansL.org
212-642-4900

Legally binding regulatory requirements are stated
only in laws; NRC regulations; licenses, including
technical specifications; or orders, not in
NUREG-series publications. The views expressed
in contractor-prepared publications in this series
are not necessarily those of the NRC.
The NUREG series comprises (1) technical and
administrative reports and books prepared by the
staff (NUREG-XXXX) or agency contractors
(NUREG/CR-XXXX), (2) proceedings of
conferences (NUREG/CP-XXXX), (3) reports
resulting from International agreements
(NUREG/IA-XXXX), (4) brochures
(NUREGIBR-XXXX), and (5) compilations of legal
decisions and orders of the Commission and
Atomic and Safety Licensing Boards and of
Directors' decisions under Section 2.206 of NRC's
regulations (NUREG-0750).

NUMRPG-1843

Safety Evaluation Report
Related to the License Renewal of
the Browns Ferry Nuclear Plant,
Units 1, 2, and 3
Docket Nos. 50-259, 50-260, and 50-296
Tennessee Valley Authority
Manuscript Completed: January 2006
Date Published: April 2006

Prepared by
Y. Diaz-Sanabtia and R. Subbaratnamn

Division of License Renewal
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001

Yr

fi

-

p

.

'
-. Sid
I

.

f

!
r , ,

-

.

t

. , .
-

I

. .
4 "

,

ABSTRACT
This safety evaluation report (SER) documents the technical review of the Browns Ferry
Nuclear Plant (BFN), Units 1, 2, and 3, license renewal application (LRA) by the staff of the U.S.
Nuclear Regulatory Commission (NRC) (the staff). By letter dated December 31, 2003,
Tennessee Valley Authority (TVA or the applicant) submitted the LRA for BFN in accordance
with Title 10, Part 54, of the Code of Federal Regulations (10 CFR Part 54). TVA is requesting
renewal of the operating licenses for BFN Units 1, 2, and 3, (Facility Operating License
Numbers DPR-33, DPR-52, and DPR-68, respectively) for a period of 20 years beyond the
current expiration dates of midnight December 20, 2013, for Unit 1; midnight June 28, 2014, for
Unit 2; and midnight July 2, 2016, for Unit 3.
The BFNI units are located on the north shore of Wheeler Reservoir in Limestone County,
Alabama, at Tennessee River Mile 294. The site is approximately 30 miles west of Huntsville,
Alabama; it is also 10 miles northwest of Decatur, Alabama and 10 miles southwest of Athens,
Alabama. The NRC issued the construction permits for Units 1 and 2 on May 10, 1967; for
Unit 3 on July 31, 1968. The NRC issued the operating licenses for Unit 1 on December 20,
1973; for Unit 2 on June 28,1974; and for Unit 3 on July 2, 1976. All of the units consist of a
Mark I boiling water reactor (BWR) with a nuclear steam supply system supplied by General
Electric Corporation. The balance of each of the plants was originally designed and constructed
by the Tennessee Valley Authority. Unit 1 licensed power output is 3293 megawatt thermal
(MWt), Nith a gross electrical output of approximately 1100 megawatt electric (MWe). Units 2
and 3 licensed power output is 3458 MWt, with a gross electrical output of approximately 1155
MWe. The units operated from the original licensing until 1985 when they were voluntarily shut
down by the applicant to address management and technical issues. The applicant then
implemented a comprehensive nuclear performance plan to correct the deficiencies that led to
the shutdown. This plan included changes in management, programs, processes and
procedures, as well as extensive equipment refurbishment, replacement, and modifications.
Unit 2 was subsequently restarted in 1991, and Unit 3 followed in 1995. In the early 1990s, the
applicant decided to defer restart of Unit 1. Unit 1 is currently in a shutdown status.
This SER presents the status of the staffs review of information submitted to the NRC through
December 31, 2005, the cutoff date for consideration in the SER. The staff identified open
items and confirmatory items that had to be resolved before the staff could make a final
determination on the application. SER Sections 1.5 and 1.6 summarize these items and their
resolutions. Section 6 provides the staffs final conclusion on the review of the BFN LRA.
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SECTION 1
INTRODUCTION AND GENERAL DISCUSSION
1.1 Introduction
This document is a safety evaluation report (SER) on the application for license renewal (LR}
for the Browns Ferry Nuclear Plant (BFN), as filed by Tennessee Valley Authority (TVA or the
applicant). By letter dated December 31, 2003, TVA submitted its application to the U.S.
Nuclear Regulatory Commission (NRC or the Commission) for renewal of the BFN operating
licenses, for an additional 20 years. The NRC staff (the staff) prepared this report, which
summarizes the results of its safety review of the renewal application for compliance with the
requirements of Title 10, Part 54, of the Code of Federal Regulations, (10 CFR Part 54),
'Requirements for Renewal of Operating Licenses for Nuclear Power Plants." The NRC license
renewal project managers for the BFN license renewal review are Ram Subbaratnam and Yc'ira
Diaz-Sanabria. Mr. Subbaratnam can be contacted by telephone at 301-415-1478 or by
electronic mail at rxs2@nrc.gov; Ms. Diaz-Sanabria can be contacted by telephone at
301-415-1594 or by electronic mail at yks@nrc.gov. Alternatively, written correspondence may
be sent to the following address:
License Renewal and Environmental Impacts Program
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555-0001
Attention: Ram Subbaratnam, or Yoira Diaz-Sanabria, Mail Stop 0-11-F1
In its December 31, 2003, submittal letter, the applicant requested renewal of the operating
licenses issued under Section 104b (Operating License Nos. DPR-33, DPR-52, and DPR-681 of
the Atornic Energy Act of 1954, as amended, for BFN Units 1, 2, and 3 for a period of 20 years
beyond the current license expiration dates of midnight December 20, 2013, for Unit 1; midnight
June 28, 2014, for Unit 2; and midnight July 2, 2016 for Unit 3. The BFN units are located on
the north shore of Wheeler Reservoir in Limestone County, Alabama, at Tennessee River
Mile 294. The site is approximately 30 miles west of Huntsville, Alabama; it is also 10 miles
northwest of Decatur, Alabama and 10 miles southwest of Athens, Alabama. The NRC issued
the construction permits for Unit 1 on May 10, 1967; for Unit 2 on May 10, 1967; and for Unit 3
on July :31, 1968. The staff issued the operating licenses for Unit 1 on December 20, 1973; for
Unit 2 on June 28, 1974; and for Unit 3 on July 2, 1976. All of the units consist of a Mark I
boiling water reactor (BWR) with a nuclear steam supply system supplied by General Electric
Corporation. The balance of each of the plants was originally designed and constructed by
TVA. Unit 1 licensed power output is 3293 megawatt thermal (MWt), with a gross electrical
output of approximately 1100 megawatt electric (MWe). Units 2 and 3 licensed power output is
3458 MWt, with a gross electrical output of approximately 1155 MWe. The updated final safety
analysis report (UFSAR) contains details concerning the plant and the site. The units operated
from the original licensing until 1985 when they were voluntarily shut down by the applicant to
address management and technical issues. The applicant then implemented a comprehensive
nuclear performance plan to correct the deficiencies that led to the shutdown. This plan
included changes in management, programs, processes and procedures, as well as extensive
equipment refurbishment, replacement, and modifications. Unit 2 was subsequently restarted in
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1991, and Unit 3 followed in 1995. In the early 1990s, the applicant decided to defer restart of
Unit 1. Unit 1 is currently in a shutdown status.
The license renewal process consists of two concurrent reviews - a technical review of safety
issues and an environmental review. The NRC regulations found in 10 CFR Parts 54 and 51,
respectively, set forth the requirements against which license renewal applications are
reviewed. The safety review for the BFN license renewal is based on the applicant's license
renewal application (LRA) and on the responses to the staff's requests for additional information
(RAls). The applicant supplemented and clarified its responses to the LRA and RAls in audits,
meetings, and docketed correspondence. Unless otherwise noted, the staff reviewed and
considered information submitted through December 31, 2005. The public may view the LRA
and all pertinent information and materials, including the UFSAR mentioned above, at the NRC
Public Document Room, located in One White Flint North, 11555 Rockville Pike (first floor),
Rockville, MD 20852-2738 (301-415-4737/800-397-4209), and at the Athens-Limestone Public
Library, 405 South Street East, Athens, AL, 35611. In addition, the public may find the BFN
Units 1, 2, and 3 LRA, as well as materials related to the license renewal review, on the NRC
website at www.nrc.gov.
This SER summarizes the results of the staffs safety review of the BFN LRA and describes the
technical details considered in evaluating the safety aspects of the units' proposed operation 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 provided in NUREG-1800,
"Standard Review Plan for Review of License Renewal Applications for Nuclear Power Plants"
(SRP-LR), dated July 2001.
SER Sections 2 through 4 address the staff's review and evaluation of license renewal issues
that it has considered during the review of the application. Section 5 is reserved for the report of
the Advisory Committee on Reactor Safeguards (ACRS). The conclusions of this report are in
Section 6.
SER Appendix A is a table that identifies the applicant's commitments associated with the
renewal of the operating licenses. Appendix B provides a chronology of the principal
correspondence between the NRC and the applicant related to the review of the application.
Appendix C is a list of principal contributors to the SER. Appendix D is a bibliography of the
references used in support of the review.
In accordance with 10 CFR Part 51, the staff prepared a plant-specific supplement to the
Generic Environmental Impact Statement (GEIS). This supplement discusses the
environmental considerations related to renewing the licenses for BFN Units 1, 2, and 3. The
staff issued (draft) Supplement 21 to NUREG-1437, "Generic Environmental Impact Statement
for License Renewal of Nuclear Plants: Regarding Browns Ferry Nuclear Plant, Units 1, 2, and
3: Draft Report for Comment," on December 3, 2004. The final report was issued on June 23,
2005.
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1.2 License Renewal Backaround
Pursuant to the Atomic Energy Act of 1954, as amended, and NRC regulations, operating
licenses for 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 on technical limitations; however,
some individual plant and equipment designs may have been engineered on the basis of 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. On the basis of the results of that research, a technical review group
concluded that many aging phenomena are readily manageable and do not pose technical
issues tfat would preclude 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 the license renewal rule in 10 CFR Part 54 (the Rule). The staff
participated in an industry-sponsored demonstration program to apply the Rule to a pilot plant
and to gain experience necessary to develop 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 staff found that adverse effects of aging occur
to plant systems and components and the effects are managed during the period of initial
license. In addition, the staff found that the scope of the review did not allow sufficient credit for
existing programs, particularly the implementation of the Maintenance Rule, which also
manages plant-aging phenomena. As a result, the staff amended the license renewal rule in
1995. The amended 10 CFR Part 54 established a regulatory process that is simpler, more
stable, and more predictable than the previous license renewal rule. In particular, the staff
amended 10 CFR Part 54 to focus on managing the adverse effects of aging rather than on
identifying age-related degradation unique to license renewal. The staff initiated 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
revised Rule clarified and simplified the integrated plant assessment (IPA) process to be
consistent with the revised focus on passive, long-lived structures and components (SCs).
In parallel with these efforts, the staff pursued a separate rulemaking effort and developed an
amendment to 10 CFR Part 51 to focus the scope of the review of environmental impacts of
license renewal and fulfill the NRC's responsibilities under the National Environmental Policy
Act of 1969 (NEPA).
1.2.1 Safety Review
License renewal requirements for power reactors are based on two key principles:
1.

The regulatory process is adequate to ensure that the licensing bases of all currently
operating plants provide and maintain an acceptable level of safety, with the possible
exception of the detrimental effects of aging on the functionality of certain SSCs, as well
as a few other safety-related (SR) issues, during the period of extended operation;
1-3

2.

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

In implementing these two principles, 10 CFR 54.4 defines the scope of license renewal as
including those SSCs (1) that are SR; (2) whose failure could affect SR functions; and (3) that
are relied on to demonstrate compliance with the NRC's regulations for fire protection (FP),
environmental qualification (EQ), pressurized thermal shock (PTS), anticipated transient without
scram (ATWS), and station blackout (SBO).
Pursuant to 10 CFR 54.21 (a), an applicant for a renewed license must review all SSCs that are
within the scope of the Rule to identify SCs that are subject to an aging management review
(AMR). Those SCs that are subject to an AMR perform an intended function without moving
parts or without a change in configuration or properties, and are not subject to replacement
based on qualified life or specified time period. As required by 10 CFR 54.21(a), an applicant
for a renewed license must demonstrate that the effects of aging will be managed in such a way
that the intended function, or functions, 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,
the detrimental effects of aging that may affect active equipment are more readily detectable
and can be identified and corrected through routine surveillance, performance monitoring, and
maintenance activities. The surveillance and maintenance activities programs for active
equipment, as well as other aspects of maintaining the plant design and licensing basis, are
required throughout the period of extended operation.
Pursuant to 10 CFR 54.21(d), each LRA is required to include a supplement to the FSAR (final
safety analysis report) or UFSAR. This supplement must contain a summary description of the
applicant's programs and activities for managing the effects of aging and the evaluation of
time-limited aging analyses (TLAAs) for the period of extended operation.
License renewal also requires the identification and updating of the TLAAs. During the design
phase for a plant, certain assumptions are made about the length of time the plant can operate.
These assumptions are incorporated into design calculations for several of the plant's 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 effects of aging on these SSCs can be
adequately managed for the period of extended operation.
In 2001, the NRC developed and issued 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, "Industry Guideline for Implementing the Requirements of
10 CFR Part 54 - The License Renewal Rule," which was issued in March 2001, by NEI.
NEI 95-10 details an acceptable method of implementing the license renewal rule. The staff
also used the SRP-LR to review this application.
In the LRA, BFN fully utilizes the process defined in NUREG-1 801, 'Generic Aging Lessons
Learned (GALL) Report," issued in July 2001. The GALL Report provides the staff with a
summary of staff-approved aging management programs (AMPs) for the aging of many SCs
that are subject to an AMR. If an applicant commits to implementing these staff-approved
AMPs, the time, effort, and resources used to review an applicant's LRA can be greatly
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reduced, thereby 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 serves as a reference for both applicants and staff reviewers to quickly identify
those AMPs and activities that the staff determined can provide adequate aging management
during the period of extended operation.
1.2.2 Environmental Review
Title 10, Part 51, of the Code of Federal Regulations (10 CFR Part 51) governs environmental
protection regulations. In December 1996, the staff revised the environmental protection
regulations to facilitate the environmental review for license renewal. The staff prepared a
"Generic Environmental Impact Statement (GEIS) for License Renewal of Nuclear Plants"
(NUREGI-1437, Revision 1) to document its evaluation of the possible environmental impacts
associated with renewing licenses of nuclear power plants. For certain types of environmental
impacts, the GEIS establishes generic findings that are applicable to all nuclear power plants.
These generic findings are codified in Appendix B to Subpart A of 10 CFR Part 51. Pursuant to
10 CFR 51.53(c)(3)(i), an applicant for license renewal may incorporate these generic findings
in its environmental report. In accordance with 10 CFR 51.53(c)(3)(ii), an environmental report
must also include analyses of those environmental impacts that must be evaluated on a
plant-specific basis (i.e., Category 2 issues).
In accordance with NEPA and the requirements of 10 CFR Part 51, the staff performed a
plant-specific review of the environmental impacts of license renewal, including whether new
and significant information existed that the GEIS did not consider. As part of its scoping
process, the staff held a public meeting on April 1, 2004, in Athens, Alabama to identify
environmental issues specific to the plant. The NRC's draft plant-specific Supplement 21 to the
BFN GE IS, which was issued on December 1, 2004, documents the results of the
environmental review and includes a preliminary recommendation with respect to the license
renewal action. The staff held another public meeting on January 25, 2005, in Athens, Alabama,
to discuss the draft plant-specific Supplement 21 to the GEIS. After considering comments oln
the draft, the staff published a final, plant-specific supplement to the GEIS separately from this
report oi June 23, 2005.
1.3 Principal Review Matters
1.3.1 Operating Experience for BFN Unit I in Satisfying the Intent of the License
Renewal Rule

1.3.1.1 Regulatory Framework
Section 54.17(c) of 10 CFR states that an application for a renewed license may not be
submitted earlier than 20 years before the expiration of the operating license currently in effect.
The operating license for BFN Unit 1 expires on December 20, 2013; for Unit 2, on June 28,
2014; arid for Unit 3, on July 2, 2016. The license renewal application for Units 1, 2, and 3 was
submitted on December 31, 2003. Thus, all units met this regulatory requirement and no
plant-specific exemptions were required.
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When 10 CFR Part 54 was published, the Commission originally determined that a 20-year
period of plant-specific operating experience would allow adequate assessment of any agerelated degradation of plant structures, systems, and components. The statement of
consideration (SOC) hence implied an intent of a 20-year threshold limit to ensure that
substantial operating experience is accumulated by licensees before the submittal of license
renewal applications. From that consideration, BFN Unit 1's 10-year operating history does not
entirely meet that intent. The Advisory Committee on Reactor Safeguards (ACRS or the
Committee), in an interim report dated October 19, 2005, on the safety aspects of the license
renewal application for BFN Units 1, 2, and 3, commented that 10 years of plant-specific
operating experience for BFN Unit 1, by itself, does not fully meet the intent of the license
renewal rule. TVA, in its response dated November 16, 2005, submitted for the Committee's
consideration the following information in support of its claim that Unit 1 meets the intent of the
Rule.
1.3.1.2 Collective Operating Experience of the Three BFN Units
BFN Unit 1 was licensed and began initial operation in 1973. Unit 2 began operation in 1974.
Units 1 and 2 operated until March 22, 1975, at which time both units were shut down due to a
fire in the Unit 1 reactor building. Units I and 2 resumed operation in 1976, and Unit 3 began
initial operation in 1977. All three units were operated until March 1985, at which time the
applicant voluntarily shut them down to address regulatory and management issues.
Following successful resolution of the management issues and the Unit 2 and common
regulatory issues, Unit 2 was restarted on-May 23, 1991. Unit 3 remained in a layup/recovery
mode for approximately 10 years and, following resolution of the Unit 3 regulatory issues, Unit 3
was restarted on November 19, 1995. Both Units 2 and 3 have operated with high capacity
factors into the present time. In the early 1990s, the applicant decided to defer the restart of
Unit 1.
On May 16, 2002, the applicant announced the Unit 1 Restart Project. As part of the restart
project, the applicant is performing the same restart programs and implementing the same
modifications that were previously completed on Units 2 and 3. At restart, Unit 1 will be
operationally the same as Units 2 and 3. Based only on the periods of operation as of 2005,
Unit 1 has operated for approximately 10 calendar years, Unit 2 has operated for approximately
23 calendar years and Unit 3 has operated for approximately 18 calendar years.
All three BFN units share common facilities, materials, and environments. The three units are
identical General Electric BWR 4 reactors with Mark I containments. TVA designed and
constructed the units to be materially and operationally identical, with identical systems,
components, materials, and environments. For a given power level, the system process
conditions (e.g., pressure, temperatures, moisture content, chemical properties, flow rates,
velocities, etc.) are identical. There is one UFSAR for the three units. Operating procedures and
Technical Specifications are nearly identical. Due to outage scheduling, small unit differences
may exist for short periods of time but are eliminated as modifications are installed on other
units during subsequent unit outages. Thus, over 51 years of operating experience is
accumulated collectively by the three units and this collective experience has been used to
support the preparation of the three-unit license renewal application. Addressing stakeholders'
questions when the Rule was published in 1991, the SOC states that the licensees and the
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NRC can substitute nuclear industry operating experience for plant-specific experience, and the
staff need not limit its safety finding to information developed solely from plant-specific
experience of an applicant. Therefore, the collective 51 years experience is sufficient to support
the renewal of the BFN Unit 1 operating license, because the Unit 2 operating experience,
along with the experience during the ten-year extended layup and subsequent operation of BFN
Unit 3, applies to Unit 1. Specifically, in pursuing license renewal for BFN Unit 1, TVA has relied
not only on Unit 1's CLB, including the specific changes in Appendix F of the LRA, but also on
Unit 1's plant-specific operating experience, the operating experience gained from BFN Units 2
and 3, c.nd relevant industry-wide operating experience. This experience base satisfies and is
consistent with the regulatory requirements and intent of 10 CFR 54.17(c).
1.3.1.3 Corrective Action Program (CAP) Applicability
In its submittal dated January 31, 2005, TVA stated that the three BFN units are essentially
identical, and the application is not unit-specific regarding aging management programs. The
changes being implemented as part of Unit 1 restart activities are consistent with the changes
made previously to Units 2 and 3. AMPs are common for all three units based on their CLB.
Since al restart the Unit 1 licensing basis will be consistent with that of Units 2 and 3, the aging
management programs specified will be applicable to all three units. In addition to the
similarities between the Units 2 and 3 and Unit 1 licensing and design bases, specific programs
function such that relevant Units 2 and 3 operating experience is passed on to Unit 1. First, the
Corrective Action Program (CAP) applies to all TVA organizations involved in nuclear power
activities. This program is not unit specific and, as applicable, a condition identified at any BFN
unit is reviewed for generic implications potentially applicable to the other units. TVA also has
an administrative procedure for the review and dissemination of operating experience obtained
from both external and internal sources. This procedure requires screening of such information
for potential BFN applicability. This information is received from sources such as NRC
Informalion Notices, Institute of Nuclear Power Operations (INPO), nuclear steam supply
system lNSSS) vendor reports/notices, and in-house operating experience. If an item is
determined to be applicable to BFN, then the information is addressed in the CAP. Thus, these
programs help ensure that relevant operating experience (OE) is applied to all three units.
1.3.1.4 Aging Mechanism SimilaritiesBetween Units after Layup and Recovery
During the collective periods of BFN operation, including recovery, the three units have
experienced similar aging mechanisms. For example, each unit has experienced the expectei
wear such as Flow Accelerated Corrosion (FAC), general corrosion, and microbiologically
induced corrosion (MIC). Applicable aging mechanisms for the passive plant features are
identified in LRA Section 3.0. The aging mechanisms for the passive plant features are well
known and are addressed by existing plant programs and procedures.
Since components and structures within the scope of AMRs for the three units contain the same
materials and have experienced the same process conditions, all three units experience similar
aging efiects. Unit 1 has been shut down since 1985. During the shutdown period, it
experienced aging effects analogous to those experienced on Units 2 and 3 during their
shutdown periods. In this regard, the applicant has utilized the OE gained from restarting and
operating Units 2 and 3, in recovering Unit 1, and has undertaken proactive steps to use the
aging mechanisms experienced during subsequent operation of Units 2 and 3 to determine the
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necessary modifications to Unit 1 to preclude aging effects when possible. In many cases, the
aging mechanisms such as FAC had not resulted in significant wear in Unit 1; however, the
recovery effort has replaced the FAC-susceptible material with FAC-resistant material. The
Unit 1 locations for replacements were expanded to address additional locations with
geometry/process conditions similar to Units 2 and 3 wear locations even if Units 2 and 3 had
not experienced significant wear in all similar locations. For example, if Unit 2 had experienced
wear at one elbow, but not at two other elbows of similar material/geometry/process conditions,
the Unit 1 restart scope included all 3 locations. The Unit 1 recovery design changes have not
resulted in the installation of types of material different from those present in Units 2 and 3.
Thus, during the collective periods of BFN operation, including recovery, the three units have
experienced similar aging mechanisms and will be appropriately managed during the period of
extended operations.
1.3.1.5 Plant Upgrades
As part of the recovery of Units 2 and 3, TVA implemented various plant upgrades (i.e., design
changes) in response to regulatory issues and/or to improve plant operating characteristics.
This upgrade experience has been brought to bear in the Unit 1 recovery effort. For example,
as part of the recovery of Units 2 and 3, TVA replaced piping that was susceptible to
intergranular stress corrosion cracking (IGSCC). Similar design changes are being installed on
Unit 1 as part of the recovery process. IGSCC-susceptible piping in the reactor recirculation,
residual heat removal (RHR), reactor water cleanup (RWCU), and core spray (CS) systems on
Unit 1 is being replaced using materials that are resistant to IGSCC. (Also, see the beginning of
SER Section 3.7)
The applicant stated that it has effectively managed aging through various programs and has
replaced and upgraded the plant to manage the effects of aging. For example, the systems
susceptible to FAC are monitored in accordance with EPRI guidelines (LRA Section B.2.1.15,
SER Section 3.0.3.2.9). Piping on Units 2 and 3 is monitored for FAC-induced wear and
replaced as needed. In many cases, the piping has been replaced with FAC-resistant chrome
molybdenum piping (LRA Section B.2.1.15, SER Section 3.0.3.2.9). Reactor vessel
components such as the shroud, vessel welds, jet pumps, core plate, and top guide are
inspected by accepted industry standards such as the Boiling Water Reactor Vessel Intemals
Program (BWRVIP) and repairs/replacements performed as required (LRA Section B.2.1.12,
SER Section 3.0.3.2.7). Raw water piping that is used to transfer heat from SR systems to the
ultimate heat sink is managed by the Open Cycle Cooling Water System Program (LRA Section
B.2.1.17, SER Section 3.0.3.2.11). The primary containment liner is inspected in accordance
with American Society of Mechanical Engineers (ASME) Boiler and Pressure Vessel Code,
Section Xl, Subsection IWE for steel containments (Class MC) requirements (LRA Section
B.2.1.31, SER Section 3.0.3.1.9). As explained in the LRA, these same programs are used on
all three units.
1.3.1.6 Inspections/Programs Expanded to Proactively Prevent Age Related Wear
In its submittal dated November 16, 2005, TVA stated that the Unit 1 inspections/programs for
other aging mechanisms have been expanded to proactively prevent age-related wear. The
scope of replacement of IGSCC-susceptible piping is significantly larger in Unit 1 than in Units 2
or 3; thus, Unit 1 will contain a significantly larger scope of new pipe that has no pre-existing
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aging effects. Since similar materials and geometry were used in Unit 1 for the expanded
scope, there were no new aging mechanisms introduced. In addition, the Unit 1 systems that
perform a required function in the defueled condition, or that directly support the operation of
Unit 2 or Unit 3, have been continuously operated and maintained under applicable Technical
Specifications and plant programs since shutdown in 1985. This OE has been factored into the
LRA. Examples of these piping systems include portions of fuel pool cooling and cleanup
(FPC), control rod drive (CRD), raw cooling water (RCW), reactor building closed cooling water
(RBCCVV), RHR, residual heat removal service water (RHRSW), EECW, and control air
systems.
The applicant has maintained the Unit 1 systems in a physical condition during shutdown similar
to those of Units 2 and 3 during their shutdown periods. The internal operating conditions (e.g.,
water chemistry, flow rate, temperature, etc.) for these systems are the same as those found in
the operating units. These systems have experienced the same aging mechanisms and rates
as experienced by the similar Units 2 and 3 systems for shutdown conditions. The Units 1, 2,
and 3 reactor buildings are one continuous structure, and the external operating environments
of the systems are the same. Even though Unit 1 was in an extended outage, the overall
environmental conditions affecting external surfaces in Unit 1 were maintained consistent with
those of Units 2 and 3. Unit I had the normal ventilation systems in service, and equipment was
maintained to prevent system leakage so that the equipment was not subjected to aggressive!
external conditions.
Other Unit 1 systems have been in a layup condition, and this prior layup experience has been
applied to Unit 1 license renewal. For example, Unit 1 was placed in layup using the same
philosophy, processes, and conditions as used for Unit 3. Some piping systems (or portions cf
piping systems) were placed into a "wet layup" under TVA's Unit 1 layup procedure, which
include RV, RCS, RWCU, portions of RHR, CS, and feedwater (FW) systems. The water
chemistry within these Unit 1 piping systems was monitored for compliance with the water
quality requirements. Thus, it would not be expected that a different aging mechanism or rate
would exist in wet layup compared to what would have occurred if the systems were in normal
operation. The full scope of BWRVIP inspections have been performed on the Unit I reactor
vessel as part of the restart project. No adverse effects from the layup period were found, and
repairs/ replacements not related to layup will be performed as required. The reactor water
recirculation system and reactor water cleanup system piping, both large bore and small bore,
have been replaced. The RHR and CS piping that was in wet layup has also been replaced.
The piping was replaced with the same materials that were used in Units 2 and 3. Ultrasonic
inspections of the FW piping have confirmed that the piping does not exhibit adverse effects
from the wet layup period. Thus, extensive layup experience has been applied to the Unit 1
license renewal.
Some Unit I piping systems (or portions of piping systems) were drained and placed in dry
layup, which included reactor core isolation cooling (RCIC), high pressure coolant injection
(HPCI), main steam (MS), RHR, CS, and FW systems. The exterior of the system/componen t
was maintained at nominal reactor or turbine buildings ambient conditions, which would have
been the same in Units 1, 2, and 3. Thus, the dry layup systems would have experienced aging
at a rate less than or equal to that of the corresponding Unit 2/3 system.
Some Unit 1 systems were simply drained with no controlled environment. As a result, portions
of two Unit 1 systems experienced accelerated aging. The accelerated aging of these systems
1-9

was previously identified as part of the OE from the Unit 3 outage between 1985 and 1995.
These were portions of the Unit 1 RHRSW piping inside the reactor building and some small
bore raw cooling water piping. As explained in the beginning of SER Section 3.7, Units 2 and 3
OE was incorporated into Unit 1 aging management activities.
As stated previously, all units met the regulatory requirement and no plant-specific exemptions
were required per 10 CFR 54.17(c). However, the staff questioned the applicant's statement of
the operating experience applicability from Units 2 and 3 to Unit 1 and are not entirely satisfied
that Unit 1 operating experience meets the intent of the Rule. The staff concludes that the Unit
1 Periodic Inspection Program will be an acceptable mitigative action and compensate for the
lack of operating experience in meeting the intent of the Rule.
1.3.2 License Renewal at Currently Licensed Power Level
Part 54 of 10 CFR describes the requirements for renewing operating licenses for nuclear
power plants. The staff performed its technical review of the LRA in accordance with
Commission guidance and the requirements of 10 CFR Part 54. Section 54.29 of 10 CFR sets
forth the standards for renewing a license. This SER describes the results of the staff's safety
review. The staff while performing the safety review limited its safety finding to matters related
to the CLB and at the currently authorized power levels for which the units are licensed. These
power levels are indicated in Section 1.1 of this SER's Introduction and General Discussion.
Even though the applicant's original submittal dated December 31, 2003, included a renewal
request at extended power uprate (EPU) conditions for the three BFN units, the applicant by its
letter dated January 7, 2005, requested decoupling the power uprate request from the LRA. In
that submittal the applicant requested that the staff complete the review based on the current
licensed power level for each of the three units and address separately the EPU conditions after
the renewed licenses are approved. Hence all the safety findings and staff evaluations apply to
the currently authorized power levels for which each of the BFN units are currently licensed.
1.3.3 Integration of Unit I Restart Modification
Ever since March 1985, Unit 1 has been on administrative hold and the applicant has
committed not to restart Unit 1 without prior approval from the staff. The applicant is currently
planning to restart Unit I in 2007. The element unique to Unit 1 is that restart activities include
modifying the Unit 1 licensing basis to make it consistent with the CLB of Units 2 and 3. During
the meetings with the staff during 2003, it was agreed the applicant would identify in the LRA
the Unit 1 differences that will be eliminated when restart activities are completed. To highlight
these differences, information not yet applicable to Unit 1 was marked with bolded border. This
annotation methodology is consistent with previous multi-plant LRAs submitted to the staff. LRA
Appendix F describes each of these differences, its effect on the application, the schedule for
resolution, and provides references to application sections affected. This enables the applicant
to submit an LRA based on the CLB for all three units, as well as to identify Unit 1 restart
activities relevant to the LRA. The changes are being implemented as part of Unit 1 restart
activities consistent with the changes made previously to Units 2 and 3. Thus, the applicant
states that the BFN units are essentially identical, and the application is not unit-specific with
regard to AMPs or the AMRs.

1-10

1.3.4 Other Regulatory Requirements
In 10 CFR 54.19(a), the NRC requires a license renewal applicant to submit general
information. The applicant provided this general information in LRA Section 1, which it
submitted by letter dated December 31, 2003.
In 10 CFR 54.19(b), the NRC requires that each LRA include "conforming changes to the
standard indemnity agreement, 10 CFR 140.92, Appendix B. to account for the expiration term
of the proposed renewed license." The applicant stated the following in the LRA regarding this
issue:
TVA requests that, as appropriate, conforming changes be made to the Article VII of the
indemnity agreement, and item 3 of the Attachment to the agreement, specifying the
extension agreement until the expiration date of the renewed facility operating licenses
as sought in the application.
The staff intends to make conforming changes to the indemnity agreement so that the
requirements of 10 CFR 54.19(b) will be met.
In 10 CFR 54.21, the NRC requires that each LRA must contain: (a) an IPA, (b) a description of
any CLEB changes that occurred during the staff review of the LRA, (c) an evaluation of TLAAs,
and (d) an FSAR or a UFSAR supplement. Sections 3 and 4 and LRA Appendix B address the
license renewal requirements of 10 CFR 54.21(a), (b), and (c). LRA Appendix A contains the
license renewal requirements of 10 CFR 54.21(d).
In 10 CFR 54.21 (b), the NRC requires that each year following submission of the LRA, and at
least three months before the scheduled completion of the staff's review, the applicant must
submit an amendment to the renewal application that identifies any changes to the CLB of tha
facility that materially affect the contents of the LRA, including the UFSAR supplement. The
applicant submitted an update to the LRA by letter dated January 31, 2005, which summarized
the changes to the CLB that have occurred during the staffs review of the LRA. This
submission satisfies the requirements of 10 CFR 54.21(b) and is still under staff review.
In accordance with 10 CFR 54.22, an applicant's LRA must include changes or additions to the

technics I specifications (TSs) that are necessary to manage the effects of aging during the
period of extended operation. In LRA Appendix D, the applicant stated that it had not identified
any TS changes necessary to support issuance of the renewed operating licenses for BFN.
The staff evaluated the technical information required by 10 CFR 54.21 and 10 CFR 54.22 in
accordance with NRC regulations and the guidance provided by the SRP-LR. SER Sections 2,
3, and 4 document the staffs evaluation of the technical information contained in the LRA.
As required by 10 CFR 54.25, the ACRS will issue a report to document its evaluation of the
staff's LRA review and associated SER. SER Section 5 will incorporate the ACRS report once it
is issued. SER Section 6 will document the findings required by 10 CFR 54.29.
The final plant-specific supplement to the GEIS was issued on June 23, 2005, and documents
the staff's evaluation of the environmental information required by 10 CFR 54.23.
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1.4 Interim Staff Guidance
The license renewal program is a living program. The NRC staff, industry, and other interested
stakeholders gain experience and develop lessons learned with each renewed license. The
lessons learned address the staffs 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 it is incorporated into the license renewal guidance documents such as the
SRP-LR and the GALL Report.
The following table provides the current set of ISGs issued by the staff, as well as the SER
sections in which the staff addresses ISG issues.

ISG.S Issu...
Issuee
(Approved ISG No.)

Purpose

-SER

GALL Report presents one

This ISG clarifies that the

acceptable way to manage
aging effects
(ISG-1)

GALL Report contains one
acceptable way, but not the

.

I_

Section
.I.. -.-

___D__

N/A

.only way, to manage aging

for license renewal.
SBO Scoping
(ISG-2)

The license renewal rule
10 CFR 54.4(a)(3) includes
10 CFR 50.63(a)(1)-SBO.

2.1.3

The SBO rule requires that a
plant must withstand and
recover from an SBO event.
The recovery time for offsite
power is much faster than
that of EDGs.
The offsite power system
should be included within the
scope of license renewal.
Concrete AMP
(ISG-3)

Lessons learned from the
GALL demonstration project
indicated that GALL is not

clear on whether concrete

requires an AMP.
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3.5.2.2.8

ISG Isu
(Approved ISG No.)
FP System Piping
(ISG-4)

E

ection

'

s

This ISG clarifies the staff
position for wall-thinning of
the FP piping system in
GALL AMPs XL.M26 and
XL.M27.
The staffs new position is
that there is no need to
disassemble FP piping, as
disassembly can introduce
oxygen to FP piping, which
can accelerate corrosion.
Instead, a non-intrusive
method, such as volumetric
inspection, should be used.
Testing of sprinkler heads
should be performed at year
50 of sprinkler system
service life, and every 10
years thereafter.
This ISG eliminates the
Halon/carbon dioxide system
inspections for charging
pressure, valve line-ups, and
the automatic mode of
operation test from GALL;
the staff considers these test
verifications to be operational
activities.
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3.0.3.2.17

ISG Issue

(Approved ISG

.

o.

:

Identification and Treatment
of Electrical Fuse Holders
(ISG-5)

Purpose
-

SER Section
-N

This ISG includes electrical
fuse holders AMR and AMP
(i.e., same as terminal blocks
and other electrical
connections).

2.1.3.2.3
3.6.2.3.1

The position includes only
fuse holders that are not
inside the enclosure of active
components (e.g., inside of
switchgears and inverters).
Operating experience finds
that metallic clamps
(spring-loaded clips) have a
history of age-related failures
from aging stressors such as
vibration, thermal cycling,
mechanical stress, corrosion,
and chemical contamination.
The staff finds that visual
inspection of fuse clips is not
sufficient to detect the aging
effects from fatigue,
mechanical stress, and
vibration.
Scoping for fire protection
equipment
(ISG-7)

This ISG provides
clarification of the fire
protection systems,
structures, and components
scoping to whether the scope
would expand to include
(BTP) APSCB 9.5-1

2.1.3.1.2

The ISG Process
(ISG-8)

This ISG provides
clarification and update to
the ISG process on Improved
License Renewal Guidance
Documents.

N/A
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1.5 Summary of Open Items
As a result of its review of the LRA, including additional information submitted to the staff
through June 15, 2005, the staff identified the following open items (see below). An issue is
considered open if the applicant has not presented a sufficient basis for resolution. Each open
item (01) has been assigned a unique identifying number.
01-2.4-:3: (Section 2.4 - Drywell Shell Corrosion)
Supplement 1 of Information Notice (IN) 86-99 indicates that, if leakage from the flooded
reactor cavity is not monitored and managed, there is a potential for corrosion of the cylindrical
portion of drywell shell. As this corrosion would initiate in the non-inspectible areas of the
drywell, it cannot be monitored by IWE inspections. Moreover, this degradation of drywell shell
can occur even if there is very little water found in the sand-pocket area of the drywell. Thus,
the reactor building to drywell refueling seal becomes a non-safety-related (NSR) item that can
affect the integrity of the drywell shell (which is a pressure boundary component) during the
period of extended operation, and falls under the requirement of 10 CFR 54.4(a)(2). For two
BWR plants, the staff accepted an alternative to managing the aging of the seal. The alternative
is to periodically perform ultrasonic testing (UT) of the cylindrical portion of the drywell shell with
an acceptable sampling program, as part of containment inservice inspection (ISI) program.
After reviewing the response to RAI 3.5-4 (in the applicant's letter dated January 31, 2005)
related to the operating experience of drywell shell corrosion at all three units, the staff came to
the conclusion that the applicant should manage the aging (leakage) of refueling seals,
therefore, this is identified as 01 2.4-3.
The applicant responded to 01 2.4-3 by letter dated May 31, 2005. BFN did not include the
refueling seals at the top of the drywell in the scope of license renewal and provided the
following technical basis for that conclusion: The drywell-to-reactor building refueling seal and
the reactor pressure vessel (RPV)-to-drywell refueling seal, in conjunction with the refueling
bulkhead, provide a watertight barrier to permit flooding above the RPV flange while preventing
water from entering the drywell. Providing a watertight barrier to permit flooding above the RPV
flange iin support of refueling operations is an NSR function. In 10 CFR 54.4(a), the criteria that
determine whether plant systems, structures, and components are within the scope of license
renewal are set forth. The refueling seals do not satisfy any of the requirements set forth in
10 CFR 54.4(a)(1). The refueling seals are NSR, and they are not relied upon to remain
functional during design basis events. Thus, the refueling seals are not brought within the
scope of license renewal by 10 CFR 54.4(a)(1).
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In a letter dated November 16, 2005, the applicant stated that for Unit 1 it will perform one-time
confirmatory ultrasonic thickness measurements on the vertical cylindrical area immediately
below the drywell flange. For Units 2 and 3, it will perform the same testing in the portion of the
cylindrical section of the drywell in a region where the liner plate is 0.75 inches thick. This will
provide a bounding condition since the nominal thickness of the wall in this region has the least
margin. The applicant committed to perform these ultrasonic thickness measurements prior to
the Unit 1 restart, and prior to the period of extended operation for Units 2 and 3. The staff
found this acceptable; therefore, 01 2.4-3 is closed.
01-4.7.7: (Section 4.7.7 - Stress Relaxation of the Core Plate Hold-Down Bolts)
In LRA Section 4.7.7, the loss of preload of the core plate hold-down bolts due to thermal and
irradiation effects was evaluated in accordance with the requirements of 10 CFR 54.21 (c)(1)(ii).
For the 40-year lifetime, the Boiling Water Reactor Vessel and Internals Project (BWRVIP)-25
concluded that all core plate hold-down bolts will maintain some preload throughout the life of
the plant. For the period of extended operation, the expected loss of preload was assumed to
be 20 percent, which bounds the original BWRVIP analysis that was prepared to bound the
majority of plants, including BFN units after operating for 20 additional years. With a loss of 20
percent in preload, the core plate will maintain sufficient preload to prevent sliding under both
normal and accident conditions. Based on this assumption, the applicant concluded that the
loss of preload is acceptable for the period of extended operation.
In RAls 4.7.7-1, 4.7.7-2, and follow ups, the staff requested the applicant to demonstrate how
the BWRVIP-25 analysis can be applied to the BFN units based on the configuration and the
geometry of core plate hold-down bolts and the reactor environment (temperature and neutron
fluence) assumed in the original report. In its letter dated September 6, 2005, the applicant
provided the vendor's plant-specific calculations that will validate the assumptions as stated
above. However, the staff found that the methodology used did not follow the staff's approved
BWRVIP-25 analysis; therefore, it requested additional information. In its letter dated November
16, 2005, the applicant provided supplemental responses and identified several of the staff's
concerns raised during a teleconference on October 18, 2005. The applicant took the staffs
comments under advisement and committed to perform a plant-specific analysis consistent with
BWRVIP-25. This analysis will be submitted for the staff's review two years prior to the period
of extended operation. The staff considers this acceptable; therefore, 01 4.7.7 is closed.
01-3.0-3 LP: (Section 3.0- B.2.1.42, Unit 1 Periodic Inspection Program)
During the 5261 meeting of the Advisory Committee on Reactor Safeguards, October 6-7,
2005, the ACRS reviewed the LRA for the BFN Units 1, 2, and 3, and the associated SER with
open items prepared by the staff. Though the Committee agreed with the staff that periodic
inspections of systems and components that were not replaced are appropriate and necessary,
it was not clear which systems will be included in the scope of the Unit 1 Periodic Inspection
Program, since no further attributes of this future program have been provided in the SER. The
main attributes of the program, including the intended scope, need to be defined in the final
SER. The Committee stated that periodic inspections are the most significant compensating
actions for the lack of plant-specific operating experience of BFN Unit 1 and It was not possible
to judge the adequacy of this important program since insufficient information has been
provided. As a result of the Committee's review, the staff elevated this issue from a
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confirmatory item to an open item and requested the applicant to provide details of the periodic
inspection program prior to issuance of the final SER. This is open item 3.0.3.
When the staff briefed the Committee on the SER with open items during the October 5-6, 2005
meeting, it omitted a description of this new plant-specific program called '"B.2.1.42 - Unit 1
Periodic: Inspection Program." The SER described the staffs review of information submitted to
the NRC through June 15, 2005, the cutoff date for consideration in the SER with open items.
Staff has since received details of this AMP titled, "B.2.1.42 - Unit 1 Periodic Inspection
Program." The staff review and evaluation of the program is included in this final version of the
SER in Section 3.0.3.3.5. This closes open item 3.0.3.
1.6 Summary of Confirmatory Items
As a result of the staffs review of the LRA for BFN, including additional information and
clarifications submitted to the staff through June 15, 2005, the staff identified the following
confirmatory items (Cis). An issue is considered confirmatory if the staff and the applicant haive
reached a satisfactory resolution, but the resolution has not yet been formally submitted to the
staff. Each Cl has been assigned a unique identifying number. The items identified in this
section have been properly closed by the technical staff.
Cl 3.3.2.35-1: (Section 3.3 Bolting in Auxiliary Systems)
For auxiliary system closure bolting, the staff was concerned that cracking and loss of preload
are not entirely addressed by either the American Society of Mechanical Engineers (ASME)
Code Section Xi Subsections IWB, IWC, and IWD Inservice Inspection Program or Bolting
Integrity Program. Although ASME Section XI requires bolt torquing loads to be in accordance
with ASME Section III for replacement of Class 1 and 2 bolting, no bolt torquing requirements
are specified for Class 3 bolting, NSR bolting or bolting that is reused after being removed for
maintenance. The staff raised these issues in RAI 3.3.32.35-1.
The staff reviewed the applicant's response dated March 16, 2005, and found the response l:o
be reasonable and acceptable. The applicant provided additional information to clarify that
cracking and loss of preload in bolting are being effectively managed. However, the response
did not provide the results of any self assessments, inspections, or maintenance activities, and
operating experience to determine if closure bolting in auxiliary systems was effectively
managed at BFN for cracking and loss of preload. The staff discussed this issue with the
applicant in a teleconference, and the verification of this confirmatory item was addressed
during the AMP inspection performed on September 2005. In the inspection report, letter dated
November 7, 2005, the staff concluded that the bolting practices in BFN are functioning
adequately; therefore, Cl 3.3.2.35-1 is closed.
CI-B.2.1.36 (Section B.2.1.36, Structures Monitoring Program)
The staff had a follow-up question in a May 4, 2005, teleconference regarding evaluation of
inspection personnel qualification based on industry guidance, the American Concrete Institute
(ACI) 3419.3R-96 as stated in the Structures Monitoring Program. The staff stated that this
industry guidance alone will not be adequate to qualify the inspectors for the examination of
steel supports for the Structures Monitoring Program. The staff requested that the applicant
reevaluate the program element from previous staff positions and submit the description for
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staff review. In its response to a follow up to RAI B.2.1.33-1, by letter dated May 31, 2005, the
applicant responded to the staffs question and committed (letter dated December 12, 2005) to
manage the aging effects of Class MC supports under ASME Code Section Xl Subsection IWF.
The applicant also agreed to include the inspector's qualification in accordance with the
requirements of ASME Code Section Xl Subsection IWF and not per the BFN Structures
Monitoring Program. The staff found this acceptable; therefore, Cl-B.2.1.36 is closed.
1.7 Summary of Proposed License Conditions
As a result of the staffs review of the LRA, including subsequent information and clarifications
provided by the applicant, the staff identified four proposed license conditions.
The first license condition requires the applicant to include the UFSAR supplement required by
10 CFR 54.21 (d) in the next UFSAR update, as required by 10 CFR 50.71(e), following the
issuance of the renewed licenses.
The second license condition requires the future activities identified in the FSAR supplement to
be completed prior to entering the period of extended operation.
The third license condition requires the implementation of the most recent staff-approved
version of the Boiling Water Reactor Vessels and Internals Project (BWRVIP) Integrated
Surveillance Program (ISP) as the method to demonstrate compliance with the requirements of
10 CFR Part 50, Appendix H. Any changes to the BWRVIP ISP capsule withdrawal schedule
must be submitted for NRC staff review and approval. Any changes to the BWRVIP ISP
capsule withdrawal schedule which affects the time of withdrawal of any surveillance capsules
must be incorporated into the licensing basis. If any surveillance capsules are removed without
the intent to test them, these capsules must be stored in a manner which maintains them in a
condition which would support re-insertion into the reactor pressure vessel, if necessary.
The fourth license condition is satisfactory completion of the thirteen Unit 1 restart commitments
that are discussed in LRA Appendix F (see SER Section 2.6). Successful completion of these
restart activities provides a necessary regulatory framework for review of the LRA and is a staff
assumption fundamental throughout the staff safety review. When completed, the CLB of Unit 1
will be consistent with the CLB of Units 2 and 3. Completion of these activities is a condition to
be met prior to power operations of Unit 1.
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SECTION 2
STRUCTURES AND COMPONENTS SUBJECT TO AGING
MANAGEMENT REVIEW
2.1 Scoping and Screening Methodology
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 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. LRA Sections 2.1.4 and 2.1.5 of the license renewal application
(LRA) describe the applicant's process for identifying these structures and components (SCs)
and provide the scoping and screening results for those components, subcomponents,
structural members, and commodity groups that are subject to an AMR in accordance with LRA
Section 3.0.
In LRA Section 2.1, 'Scoping and Screening Methodology," the applicant described the scop ng
and screening methodology used to identify SSCs at the Browns Ferry Nuclear Plant (BFN)
within the scope of license renewal and SCs that are subject to an AMR. The staff reviewed the
applicant's scoping and screening methodology to determine if it meets the scoping
requirements stated in 10 CFR 54.4(a) and the screening requirements stated in 10 CFR 54.21.
In developing the scoping and screening methodology, the applicant considered the
requirements of the Rule, the Statement of Consideration (SOC) for the Rule, and the guidance
presented by the Nuclear Energy Institute (NEI), "Industry Guideline for Implementing the
Requirements of 10 CFR Part 54 - The License Renewal Rule," Revision 3, March 2001,
(NEI 95-10). In addition, the applicant considered the Nuclear Regulatory Commission (NRC)
staff's correspondence with other applicants and with the NEI in the development of this
methodology. Scoping and screening were performed as an integrated review at the
system/structure level. Screening was performed on a component-level basis, and the scoping
results wvere reviewed and revised as required to be consistent with the screening results. The
short-lived passive components that could be excluded from an AMR on the basis of a qualified
life or a specified replacement time period were identified and screened out as part of the AMR
process.
2.1.2 Summary of Technical Information in the Application
In LRA Sections 2.0 and 3.0, the applicant provided the technical information required by
10 CFR 54.21 (a). In LRA Section 2.1, "Scoping and Screening Methodology," the applicant
described 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). LRA Section 2.1.2 discusses the application of the
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10 CFR 54.4(a) scoping criteria; Section 2.1.3 provides a discussion of the documentation that
was used to perform scoping and screening; and LRA Sections 2.1.4 and 2.1.5 describe the
scoping and screening methodology.

Additionally, LRA Section 2.2, "Plant-Level Scoping Results"; Section 2.3, "Scoping and
Screening Results: Mechanical Systems"; Section 2.4, "Scoping and Screening Results:
Structures"; and Section 2.5, "Scoping and Screening Results: Electrical and Instrumentation
and Control Systems" amplify the process the applicant used to identify the SCs that are
subject to an AMR. LRA Section 3, "Aging Management Review Results," contains the following
information:
*

Section 3.1, "Aging Management of Reactor Vessel, Internals, and Reactor Coolant
System"

*

Section 3.2, "Aging Management of Engineered Safety Features Systems"

*

Section 3.3, "Aging Management of Auxiliary Systems"

*

Section 3.4, "Aging Management of Steam and Power Conversion Systems"

*

Section 3.5, "Aging Management of Containment, Structures and Component Supports"

*

Section 3.6, "Aging Management of Electrical and Instrumentation and Controls"

LRA Section 4, "Time-Limited Aging Analyses," contains the applicant's identification and
evaluation of time-limited aging analyses (TLAAs).
2.1.2.1 Scoping Methodology
In LRA Section 2.1, the applicant described the methodology used to scope systems and
structures pursuant to the requirements of 10 CFR 54.4(a). The applicant identified differences
between the current licensing basis (CLB) for Unit 1 and the CLB for Units 2 and 3, and
documented them in LRA Appendix F. The applicant stated that the differences between CLBs
will be resolved before the restart of Unit 1, so that the CLB for Unit 1 will be consistent with
Units 2 and 3. The applicant's scoping methodology, as described in the LRA, is outlined in the
sections below.
2.1.2.1.1 Application of the Scoping Criteria in 10 CFR 54.4(a)
The applicant described the general approach to scoping SSCs that are safety-related (SR),
nonsafety-related (NSR) affecting SR, or credited with demonstrating compliance with certain
regulated events in LRA Section 2.1.2, "Application of Scoping Criteria in 10 CFR 54.4(a)." The
scoping approaches specific to each of the three 10 CFR 54.4(a) scoping criteria are described
in the following sections.
Application of the Scoping Criteria in 10 CFR 54.4(a)(1). In LRA Section 2.1.2.1,
10 CFR 54.4(a)(1) - Safety-Related," the applicant discussed the scoping methodology as it
relates to SR criteria in accordance with 10 CFR 54.4(a)(1). With respect to the SR criteria, if
one or more of the three SR criteria were met, the applicant determined that the function was
an SR intended function, and included the corresponding SR SSCs within the scope of license
renewal that are relied upon to remain functional during and following/ a design basis event
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(DBE) as defined in 10 CFR 50.49(b)(1) and are based on reviews of plant accident analyses
and evaluations.
Applicajion of the Scoping Criteria in 10 CFR 54.4(a)(2). In LRA Section 2.1.2.2,
"10 CFR 54.4(a)(2) - Nonsafety-Related SSCs Whose Failure Could Prevent Satisfactory
Accomplishment of Safety-Related Functions," the applicant discussed the methodology used
to identify SSCs meeting the 10 CFR 54.4(a)(2) NSR license scoping criteria. Specifically, the
applicant considered the following SSCs to be in the scope of 10 CFR 54.4(a)(2):
*

SCs, such as pipe whip restraints, that provide protection to SR SSCs to be in the scope
of 10 CFR 54.4(a)(1) rather than 10 CFR 54.4(a)(2) SSCs

*

Liquid-filled NSR SSCs directly connected to SR SSCs

*

NSR SSCs that are not directly connected to SR structures such as, reactor buildings,
primary containment structures

*

NSR air/gas and heating, ventilation, and air conditioning (HVAC) systems that could
prevent the satisfactory accomplishment of an SR function

In LRA .Section 2.1.2.2, the applicant described the methods and rationale used to scope each
of the above categories of NSR SSCs in the LRA. The applicant's review encompassed the
DBEs considered in these documents. The NSR SSCs already included within the scope of
license renewal for 10 CFR 54.4(a)(3) were not identified for inclusion under 10 CFR 54.4(a)(2).
Application of the Scoping Criteria in 10 CFR 54.4(a)(3). In LRA Sections 2.1.2.3, "10 CFR 54.4
(a)(3) - The Five Regulated Events," and 2.1.3.4, 'Specific Scoping Documents for Regulated
Events," the applicant discussed the methodology used to identify SSCs credited in performing
a function that demonstrates compliance with regulations for fire protection, environmental
qualification (EQ), anticipated transient without scram (ATWS), and station blackout (SBO)
pursuant to 10 CFR 54.4(a)(3) license renewal scoping criteria. The applicant did not address
pressurized thermal shock (PTS) because Browns Ferry units are boiling water type reactors to
which this criterion does not apply.
2.1.2.1.2 Documentation Sources Used for Scoping and Screening
In LRA Section 2.1.3, "Documentation Sources Used for Scoping and Screening," the applicant
listed sources that were used as input during the license renewal scoping and screening
process:
*

updated final safety analysis report (UFSAR)

*

safe shutdown analysis (SSA) calculation

*

Maintenance Rule documentation

*

C(LB and design-basis documents (design criteria documents and calculations,
qualitative assessments and analyses, quantitative computations)

*

controlled plant component database (also known as enterprise maintenance planning
and control (EMPAC))

*

lsite drawings
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The applicant stated that these sources were used to identify the functions performed by plant
systems and structures. These functions were then compared to the scoping criteria in
10 CFR 54.4(a)(1)-(3) to determine if the associated plant system or structure performed a
license renewal intended function. These sources were also used to develop the list of
structures and components subject to an AMR.
2.1.2.1.3 Plant and System Level Scoping
In LRA Section 2.1.4, "Scoping Methodology," the applicant stated that the scoping
methodologies used to identify mechanical, electrical, and instrumentation and control (I&C)
systems and structures were described under the respective disciplines. In general, the
applicant created a list of systems and structures from the EMPAC, site drawings, and the
structures' design documents, UFSAR, Maintenance Rule documents, and other plant design
documents. The methodologies for individual disciplines are discussed below.
Mechanical Component Scoping. In LRA Section 2.1.4.1, the applicant described the scoping
methodology for components within SR and NSR mechanical systems. For every mechanical
system, the applicant applied the following scoping process: (1) identify system intended
functions, (2) determine system evaluation boundary, and (3) create license renewal drawings.
The applicant used information from the SSA calculation, the UFSAR, and other applicable
documents to identify those systems that perform intended functions as defined in
10 CFR 54.4(a)(1).
A summary was prepared for each system that listed the identified system intended functions
and the 10 CFR 54.4 criteria that caused the system to be within the scope of license renewal.
Those systems for which no functions were identified as satisfying any of the three scoping
criteria were classified as systems outside the scope of license renewal, and no further
evaluation was performed. After identifying the system intended functions, the applicant
established the system evaluation boundary, which identifies the portions of the system that are
required to perform an intended function. Included in the evaluation boundary are the passive,
long-lived components needed for the system to perform its intended functions. The
components within the system evaluation boundary were reviewed according to the criteria of
10 CFR 54.4(a) used during evaluation of the system.
Electrical and Instrumentation and Control System Component ScoDina. In LRA
Section 2.1.4.2, the applicant described the scoping methodology for components in SR and
NSR electrical and l&C systems. Specifically, the applicant selected the electrical and l&C
components from the EMPAC list and evaluated them against the 10 CFR 54.4(a) criteria. The
applicant reviewed NEI 95-10, and BFN documents such as plant drawings and EMPAC to
determine the complete set of electrical commodities installed at BFN. These electrical
commodities were included in the license renewal scope for evaluation using the spaces
approach. The spaces approach identified the electrical and l&C commodity groups that are
installed in the plant and the limiting environmental conditions for each group. The only
exception to the spaces approach was in the SBO offsite power restoration methodology. The
applicant used the conventional system evaluation methodology (i.e., mechanical system
scoping) to identify the system intended functions and subsequent SCs within the scope of
license renewal. As part of this review, the applicant reviewed the SSA calculation, UFSAR
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descriptions, Maintenance Rule documents, CLB, and design-basis documents to determine
the system's safety classification level, and to identify the system intended functions.
Structural Component Scopinp. In LRA Section 2.1.4.3, the applicant described the scoping
methodDlogy for components within SR and NSR structures. Specifically, the applicant stated
that the list of structures used for scoping was developed from the review of design drawings,
design criteria document, and Maintenance Rule documentation, which include items such as
free-standing buildings and structures, primary containment shell, tank foundations, manholes,
tunnels, duct banks, and earthen structures. The applicant relied on the design criteria
document for structures and the UFSAR to identify the safety classification of structures and
structural components.
For review purposes, seismic Class I structures and structural components were considered
SR. Structure functions were evaluated against the 10 CFR 54.4(a) criteria and structure
intended functions were identified. The structure interfaces were examined and, in those
instances where a failure of a structure could prevent a satisfactory accomplishment of any SR
intended function or adversely impact other SR structures, that structure was identified and
included within the scope of license renewal. The applicant reviewed detailed structural
drawings for structures determined to be within the scope of license renewal to identify
structural components. For structures within the scope of license renewal, all structural
components required to support the intended functions were identified as within the scope of
license renewal.
2.1.2.2 Screening Methodology
In LRA Section 2.1.5, "Screening Methodology," the applicant described the process of
identifying the structures and components that are subject to an AMR. The applicant stated
that, in accordance with 10 CFR 54.21 (a)(1)(i), the screening process used the industry
guidance contained in NEI-95-10, Revision 3, Appendix B, "Typical Structure, Component and
Commodity Groupings and Active/Passive Determinations for the Integrated Plant
Assessment," to identify SSCs from items within the scope of license renewal that require AMIR.
The identified SSCs were then sorted into groups that (1) perform an intended function, as
described in 10 CFR 54.4, without moving parts or without a change in configuration or
properties; and (2) those that are not subject to replacement based on a qualified life or
specified time period. Components were then evaluated to determine which were long-lived.
Components were considered long-lived unless specific plant documentation indicates the
component is replaced at intervals of less than forty years.
2.1.2.2.1 Mechanical Component Screening
In LRA Section 2.1.5.1, the applicant described the component screening for mechanical
systems as a continuation of the component scoping activity. The applicant evaluated each
component within the scope of license renewal to determine if it has a passive function. If a
component has a passive function that supports a system intended function, and if the
component was determined to be long-lived, then the component was considered subject to an
AMR. The applicant reviewed maintenance procedures, records, and vendor recommendations
to determine if a component is long- or short-lived.
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2.1.2.2.2 Structural Component Screening
In LRA Section 2.1.5.3, the applicant described the methodology used to screen the structural
components within the scope of license renewal. The screening methodology classified
in-scope structural components as passive consistent with the guidance found in NEI 95-10,
Appendix B. In-scope structural components such as elastomers, which are subject to
replacement in specified intervals, were considered short-lived and were excluded from an
AMR. The structural screening included certain structural components in electrical systems
(e.g., cable trays) and mechanical systems (e.g., pipe supports).
2.1.2.2.3 Electrical and Instrumentation and Control System Component Screening
Methodology
In LRA Section 2.1.5.2, the applicant described the screening methodology for electrical and
l&C components. The applicant had classified all electrical and l&C components within the
scope of license renewal based on the spaces approach, with the exception of components in
the SBO offsite power restoration flow path. Components were characterized as active or
passive, based on NEI 95-10, Appendix B, guidance. Long-lived commodity groups were
identified by using industry and BFN experience. The spaces approach identifies the electrical
and l&C commodity groups that are installed in the plant and the limiting environmental
conditions for each group. The spaces approach then determines if any area environment is
more severe than the limiting environment for the commodity group. If the area environment is
more severe than a commodity group's limit, and if a component in the commodity group is
actually located in the area, an AMR is required for that commodity group.
2.1.3 Staff Evaluation
The staff evaluated the LRA scoping and screening methodology in accordance with the
guidance contained in Section 2.1, "Scoping and Screening Methodology," of U.S. Nuclear
Regulatory Commission Regulatory Guide (NUREG)-1 800, "Standard Review Plan for Review
of License Renewal Applications for Nuclear Power Plants" (SRP-LR). The acceptance criteria
for the scoping and screening methodology review are based on the following regulations:
*

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

*

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

*

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

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

Section 2.1, "Scoping and Screening Methodology," to verify that the applicant
described a process for identifying SSCs that are within the scope of license renewal in
accordance with the requirements of 10 CFR 54.4(a)(1), (a)(2), and (a)(3),
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*

Section 2.2, "Plant-Level Scoping Results"; Section 2.3, "Scoping and Screening
Results: Mechanical Systems"; Section 2.4, "Scoping add Screening Results:
Structures"; and Section 2.5, "Scoping and Screening Results: Electrical and
Instrumentation and Control Systems," to verify that the applicant described a process
for determining structural, mechanical, and electrical components that are subject to an
AMR in accordance with the requirements of 10 CFR 54.21 (a)(1) and (a)(2).

In addition, the staff conducted a scoping and screening methodology audit at the Tennessee
Valley Authority (TVA) corporate offices in Chattanooga, TN, from June 7 to 10, 2004. The
focus of the audit was to ensure that the applicant had developed and implemented adequate
guidance to conduct the scoping and screening of SSCs in accordance with the methodologies
described in the application and the requirements of the Rule. The staff reviewed
implementation procedures and engineering reports which describe the scoping and screening
methodology implemented by the applicant. In addition, the staff conducted detailed
discussions with the applicant on the implementation and control of the license renewal
program and reviewed administrative control documentation and selected design
documentation used by the applicant during the scoping and screening process. The staff
further reviewed a sample of system scoping and screening results reports for the residual heat
removal service water (RHRSW) system and the emergency equipment cooling water (EECW)
system to ensure that the methodology outlined in the technical evaluations was appropriately
implemented and the results were consistent with the CLB.
2.1.3.1 Scoping Methodology
The scoping evaluations for the Browns Ferry Nuclear LRA were performed by the applicant's
license renewal project personnel. The staff conducted detailed discussions with the applicant's
license renewal project personnel and reviewed documentation pertinent to the scoping
process. The staff assessed whether the scoping methodology outlined in the LRA and
implementation procedures was appropriately implemented and whether the scoping results
were consistent with CLB requirements.
2.1.3.1.1 Implementation Procedures and Documentation Sources Used for Scoping and
Screening
The staff reviewed the applicant's scoping and screening implementation procedures to verify
that the process used to identify structures and components subject to an AMR was consistent
with the LRA and SRP-LR and that the applicant had appropriately implemented the procedural
guidance. Additionally, the staff reviewed the scope of CLB documentation sources used to
support the LRA development and the process used by the applicant to ensure that CLB
commitments has been appropriately considered during the scoping and screening process.
Scoping and Screening Implementation Procedures. The staff reviewed the following TVA
scoping and screening methodology implementation procedures and engineering documents:
0-TI-346

Maintenance Rule Performance Indicator Monitoring, Trending, and
Reporting

0-TI-455

Mechanical Technical Evaluations For License Renewal, Revision 2
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0-TI-456

Electrical Technical Evaluations For License Renewal

0-TI-457

Civil Technical Evaluations For License Renewal

0-TI-458

License Renewal Time Limited Aging Analyses, Revision 1

NEDP-21

Technical Evaluations for License Renewal, Revision 2

NEDP-4

Q-list and UNID Control, Revision 7

NEDP-5

Design Document Reviews

SPP-3.1

Corrective Action Program, Revision 6

SPP-9.6

Master Equipment List, (MEL) Revision 6

In reviewing these procedures, the staff focused on the consistency of the detailed procedural
guidance with information in the LRA and the various staff positions documented in the SRP-LR
and interim staff guidance documents. The staff found that the scoping and screening
methodology instructions were generally consistent with LRA Section 2.1 and were of sufficient
detail to provide the applicant with concise guidance on the scoping and screening
implementation process to be followed during the LRA activities.
In addition to the implementing procedures, the staff reviewed supplemental design information
including design-basis documents, system drawings, and selected licensing documentation,
that the applicant relied on during the scoping and screening phases of the review. The staff
found these design documentation sources to be useful for ensuring that the initial scope of
SSCs identified by the applicant was consistent with the plant's CLB.
Sources of Current Licensing Basis Information. The staff reviewed the scope and depth of the
applicant's CLB review to verify that the methodology was sufficiently comprehensive to identify
SSCs within the scope of license renewal and SCs requiring an AMR. As defined in
10 CFR 54.3(a), the CLB is the set of NRC requirements applicable to a specific plant and a
licensee's written commitments for ensuring compliance with, and operation within, applicable
NRC requirements and the plant-specific design basis that are docketed and in effect. The CLB
includes certain NRC regulations, orders, license conditions, exemptions, technical
specifications, design-basis information documented in the most recent UFSAR, and licensee
commitments remaining in effect from docketed licensing correspondence such as applicant
responses to NRC bulletins, generic letters (GLs), and enforcement actions, as well as licensee
commitments documented in NRC safety evaluations or licensee event reports. The applicant
identified differences between the CLB for Unit 1 and the CLB for Units 2 and 3, and
documented them in LRA Appendix F.
The staff determined that LRA Section 2.1.3 provides a description of the CLB and related
documents used during the scoping and screening process that is consistent with the guidance
contained in the SRP-LR and NEI 95-10. Specifically, the applicant provided a comprehensive
listing of documents that could be used to support scoping and screening evaluations. The
applicant noted that system descriptions and system intended functions had been identified
based on the review of the applicable sections of the UFSAR, Appendix B determinations,
Maintenance Rule scoping document, and design and licensing basis documents.
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Conclusion. Based on a review of information provided in LRA Section 2.1, a review of the
applicant's detailed scoping and screening implementation procedures, and the results from the
scoping and screening audit, the staff concluded that the applicant's scoping and screening
methodology had considered a scope of CLB information generally consistent with the guidance
contained in the SRP-LR and NEI 95-10.
Quality Assurance Controls Applied to LRA Development. The staff reviewed the quality
assurance controls used by the applicant to verify that they provided reasonable confidence
that the LRA scoping and screening methodologies had been adequately implemented. The
applicant chose not to credit the existing 10 CFR 50, Appendix B quality assurance program for
the development of the LRA. However, the applicant controlled the LRA development activities
as follows:
*

Written procedures and guidelines governed implementation of the scoping and
screening methodology.

*

All final in-scope and screening information was developed by a lead technical staff
member and independently reviewed by an additional technical staff member prior to
being reviewed and approved by the program manager.

*

7he applicant developed a formal database for documenting license renewal information
ifentified during in-scope and screening evaluations. This database was controlled in
accordance with written instructions, and access to it was strictly controlled.

*

The LRA was reviewed and approved by an independent expert committee comprised of
experienced members of the TVA corporate engineering staff and BFN personnel.

*

The applicant conducted two program peer reviews and one self-assessment of LRA
activities to validate the implementation process and the technical accuracy of the
application.

*

The applicant instituted a training program, which required all participants in LRA
activities to be certified to perform LRA activities and to attend training on the use of
procedures, guidance documents, computer programs, and drawings.

Conclusion. The staff concluded that these quality assurance activities, which exceeded current
regulatory requirements, provided additional assurance that LRA development activities were
performed consistently with the LRA descriptions.
Training for License Renewal Proiect Personnel. The staff reviewed the applicant's
implemented training process to ensure the guidelines and methodology for the scoping and
screening activities would be performed in a consistent and appropriate manner. The
applicant's LRA staff consisted of several engineers and contractors who had gained previous
license renewal experience working on the Edwin I. Hatch LRA. The purpose of the training was
to provide a framework for ensuring that the staff assigned to the technical portion of the LRA
acquired a fundamental level of knowledge of the license renewal process and regulatory
requirements. BFN used the Nuclear Engineering Design Procedure (NEDP)-7, Engineering
Support Personnel Training, Revision 12, dated January 29, 2004, to impart training to all
personnel involved in the LRA activities. Other documents used in the training include NEDP-7
Qualifications Guides (QGs), Task-Specific QGs, License Renewal Program, NEDP-21,
Technical Evaluation for License Renewal, the Code of Federal Regulations, and NEI 95-10,
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Industry Guidelines for Implementing the Requirements of 10 CFR Part 54 - The License
Renewal Rule.
The staff reviewed the completed qualification and training records of several of the applicant's
license renewal staff, including both experienced and non-experienced members, who
performed scoping and screening activities. The staff did not identify any adverse findings.
Additionally, based on discussions with the applicant's license renewal personnel
during the audit, the staff verified that the applicant's license renewal staff were knowledgeable
concerning the license renewal process requirements and the specific technical issues within
their areas of responsibility. The staff found that the applicant's license renewal training records
were considered quality-related records and that these records were accurate, comprehensive,
and complete.
Conclusion. The results from the scoping and screening audit indicate that the applicant
considered the information in the CLB for Units 1, 2, and 3 in developing the scoping and
screening methodology. The CLB documentation review methodology was capable of
identifying the intended functions of the SSCs in a manner consistent with the requirements of
10 CFR 54.4 and 10 CFR 54.21. In addition, the applicant applied appropriate quality controls
during the development of the application and adequately trained the applicable personnel. The
staff concluded that the applicant had considered all relevant information during the preparation
of the scoping and screening methodologies.
2.1.3.1.2 Application of the Scoping Criteria in 10 CFR 54.4(a)
The staff evaluated the application of the scoping criteria for the methodology for scoping SRand NSR-related SSCs and SSCs relied upon to demonstrate compliance with regulated events
pursuant to 10 CFR 54.4(a). The results of the staffs evaluation are described below.
ApDlication of the Scoging Criteria in 10 CFR 54.4(a)(1). Pursuant to 10 CFR 54.4(a)(1), the
applicant must consider all SR SSCs that are relied upon to remain functional during and
following DBEs to ensure the following functions: (1) maintain the integrity of the reactor coolant
pressure boundary, (2) maintain the ability to shut down the reactor and maintain it in a safe
shutdown condition, or (3) maintain the capability to prevent or mitigate the consequences of
accidents that could result in potential offsite exposures comparable to those referred to in
10 CFR 50.34(a)(1), 10 CFR 50.67(b)(2) or 10 CFR 100.11.
During the scoping and screening methodology audit, the staff questioned how non-accident
DBEs, particularly DBEs that may not be described in the UFSAR, were considered during
scoping. The applicant responded by identifying the DBEs applicable to BFN, including external
hazards such as fire, earthquakes, flooding, wind and missiles, and high-energy line breaks.
Additional DBEs were evaluated in the SSA calculation that was used by the applicant as a
primary source for the purposes of identifying SSCs within the scope of license renewal. The
SSA calculation was reviewed by the staff and discussed with the applicant. The staff found that
the report contained a concise and detailed evaluation of approximately 35 events, and included
appropriate CLB documentation references to support the review. The staff concluded that the
applicant considered a scope of DBEs that was consistent with the guidance contained in the
SRP-LR.
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In addition, the staff evaluated the guidance documents governing the applicant's evaluation of
SR SSC:s: specifically, BFN standard department procedures; NEDP-5, "Design Document
Reviews," Revision 2; NEDP-21, 'Technical Evaluations for License Renewal," Revision 2; and
license renewal instruction series 0-TI455 through 458. Guidance was established for the
preparation, review, verification, and approval of the scoping evaluations to assure the
adequacy of the results of the scoping process. During the scoping and screening audit the
staff reviewed the guidance and discussed the scoping approach with the applicant.
Specifically, the staff reviewed a sample of the license renewal scoping results for the residual
heat removal (RHR) system to provide additional assurance that the applicant adequately
implemented its SR scoping methodology. The system scoping sheet identified the RHR
system as SR with additional NSR systems supporting its operation. The evaluation identified
the RHR system as meeting several of the 10 CFR 54.4(a)(3) criteria including: (1) EQ, (2) fire
protection, and (3) SBO. All the system safety descriptions were listed, and the licensing basis
calculat ons supporting those determinations were appropriately referenced. The report
identified the cognizant license renewal staff members who prepared and verified the results.
The applicant documented the information on a scoping results form. The applicant created a
license boundary drawing in which every component in the system was identified by its unique
component identifier (UNID) number, the description of the component, whether it was SR or
NSR, whether it supported any of the regulated events, and the commodity material group to
which it belonged (valve or pump etc.). The staff determined that the applicant identified and
used pertinent engineering and licensing information to support the scoping determinations for
the items sampled, and found the preparation, review, and approval of the scoping results to be
effective for the development and evaluation of SR functions and subsequent identification of
SSCs within the scope of license renewal.
The applicant reviewed the license renewal drawings in conjunction with physical drawings aid
component listings from EMPAC to determine the in-scope components that met the SR
scoping criterion. All components identified as SR using the SR classification field in the
EMPAC were considered for inclusion within the scope of the license renewal project. The
applicant noted that the EMPAC safety-classification field was prepared many years ago using
a definition for SR that was not necessarily the same as the definition of SR as described in the
Rule. The staff reviewed the safety classification criteria used to determine the EMPAC safety
classification to verify consistency with the 10 CFR 54.4(a)(1) criteria. The staff determined that
the nuclear SR definition used by the applicant in its safety classification program did not
include all the exposure limitations referenced in 10 CFR 54(a)(1)(iii). Specifically, procedures
BFN-50-739, "Classification of Structures, Systems, and Components, Revision 3," and
NEDP-4, "Q-Iist and UNID Control, Revision 7," did not include a reference to the offsite
exposure limitations contained in 10 CFR 50.67(b)(2) for use of an alternate source term (AST).
Based on the above, the staff identified an area in which additional information was necessary
to complete the review of the applicant's scoping and screening results. The applicant
responded to the staff's request for additional information (RAI) as discussed below.
In RAI 2.1-1, dated July 30, 2004, the staff requested the applicant to provide additional
informalion to describe the SR classification definitions that were used in developing the list of
SSCs for the license renewal scoping and screening process, and describe how the offsite
exposure limitations were factored into the LRA.
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In its response, by letter dated September 3, 2004, the applicant stated:
Consistent with 10 CFR 54.4(a)(1)(iii), BFN utilized a definition of safety-related that
incorporated potential offsite exposures as follows: "The capability to prevent or mitigate
the consequences of accidents which could result in potential offsite exposures
comparable to those referred to in 10 CFR 50.34(a)(1), 10 CFR 50.67(b)(2), or
10 CFR 100.11, as applicable." The applicable regulation for BFN is 10 CFR 100.11.
10 CFR 50.34 applies to applications for a construction permit and as such is not
applicable to BFN. 10 CFR 50.67(b)(2) is applicable to plants revising their current
accident source term to Alternative Source Term (AST). TVA has submitted a request
for an amendment to the BFN Units 1, 2, and 3 facility operating licenses supporting a
full scope application of the AST methodology. The application of AST is not approved
by NRC hence, 10 CFR 50.67(b)(2) is not applicable to BFN. The BFN safety-related
equipment classification and the SSCs included in the scope of license renewal continue
to be based on potential offsite exposures contained in 10 CFR 100. Based on a review
of TVA's AST submittal it is expected no new systems or component types will be added
within the License Renewal scope that are not already identified in the application.
On September 27, 2004, the staff approved the applicant's license amendment request
regarding AST per 10 CFR 50.67(b)(2) for offsite dose exposure as the CLB for BFN. Since the
definition of SR components as applied to the scoping of components in the LRA can be either
10 CFR 50.67(b)(2) or 10 CFR 100.11, as applicable, and the AST submittal did not add new
components within the LRA scope, it does not impact the SR definition. Hence the staff
concluded that, consistent with 10 CFR 54.4(a)(ii), BFN utilized a definition of SR that included
the capability to shut down the reactor and maintain it in a safe shutdown condition. The staff
determined that the applicant's response is acceptable. The staff's concern described in
RAI 2.1-1 is resolved.
Conclusion. The staff reviewed a sample of the license renewal database 10 CFR 54.4(a)(1)
scoping results and discussed the methodology and results with the applicant's license renewal
project personnel. The staff verified that the applicant had identified and used pertinent
engineering and the CLB in order to determine the SSCs required to be within the scope of
license renewal in accordance with the 10 CFR 54.4(a)(1) criteria. On the basis of a review of
the applicant's methodology and evaluation of a sampling of scoping results and responses to
the staffs RAI, the staff concluded that the applicant's SR scoping methodology provided
reasonable assurance that SSCs meeting the scoping criteria of 10 CFR 54.4(a)(1) were
included within the scope of license renewal.
Application of the Scoping Criteria in 10 CFR 54.4(a)(2). Section 54(a)(2) of 10 CFR requires, in
part, that the applicant consider all NSR SSCs whose failure could prevent satisfactory
accomplishment of any of the functions identified in paragraphs 10 CFR 54(a)(1)(i),
10 CFR 54(a)(1)(ii), or 10 CFR 54(a)(1)(iii) to be within the scope of the license renewal.
In addition, by letters dated December 3, 2001, and March 15, 2002, the NRC issued a staff
position to the NEI, which described areas for applicants to consider and options it expects
applicants to use to determine which SSCs meet the 10 CFR 54.4(a)(2) criterion (i.e., all NSR
SSCs whose failure could prevent satisfactory accomplishment of any SR functions identified in
paragraphs 10 CFR 54.4(a)(1)(i)-(iii)). The December 3, 2001, letter provided specific examples
of operating experience that identified pipe failure events (summarized in Information Notice
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(IN) 2001-09, "Main Feedwater System Degradation in Safety-Related ASME Code Class 2
Piping Inside the Containment of a Pressurized Water Reactor") and the approaches the staff
considers acceptable to determine which piping systems should be included within the scope of
license renewal based on the 10 CFR 54.4(a)(2) criterion. The March 15, 2002, letter, further
described the staffs expectations for the evaluation of non-piping SSCs to determine which
additional NSR SSCs are within the scope of license renewal. The position states that
applicants should not consider hypothetical failures, but, instead, should base their evaluation
on the plant's CLB, engineering judgment and analyses, and relevant operating experience.
The paper further describes operating experience as all documented plant-specific and
industry-wide experience that can be used to determine the plausibility of a failure.
Documentation would include generic communications and event reports, plant-specific
condition reports, industry reports such as significant operating experience reports (SOERs),
and engineering evaluations.
As stated in the LRA, the applicant had included in the scope of license renewal NSR SSCs
whose failure could prevent satisfactory accomplishment of any of the functions identified in
paragraphs 10 CFR 54.4(a)(1)(i)-(iii). The applicant identified SSCs satisfying criterion
10 CFR 54.4(a)(2) based on review of applicable CLB and engineering design bases and
design documents, plant-specific and industry operating experience, and industry guidance
documents.
The applicant documented the review of scoping activities in support of 10 CFR 54.4(a)(2) in an
engineering report titled "10 CFR 54.4(a)(2) Scoping Methodology." The applicant discussed
the scoping methodology as it related to the NSR criteria in accordance with 10 CFR 54.4(a)(2).
With respect to the NSR criteria, the applicant stated that a review had been performed to
identify the NSR SSCs whose failure could prevent satisfactory accomplishment of the SR
intended functions identified in 10 CFR 54.4(a)(1).
As stated in the LRA, the applicant identified NSR SSCs whose failure could prevent
satisfactory accomplishment of a safety function. The impacts of NSR system, structure, and
component (SSC) failures were considered as either functional or spatial. In a functional failure,
the failure of an SSC to perform its normal function impacts a safety function. In a spatial
failure, a safety function is impacted by the loss of structural or mechanical integrity of an SSC
in physical proximity to an SR component.
Functional Failures of Nonsafetv-Related SSCs. In general SSCs required to perform a function
in support of SR functions were classified as SR and included in the scope of license renewal
per 10 C:FR 54.4(a)(1). For the exceptions where NSR SSCs are required to remain functional
in support of an SR function (and were not classified as SR), the supporting SSCs are included
within the scope of license renewal pursuant to 10 CFR 54.4(a)(2).
Overhead-Handling Systems. Overhead-handling systems located in structures that contain OR
SSCs were considered in scope if they had the ability to drop a load resulting in damage to an
SSC that prevents satisfactory accomplishment of an SR intended function.
Nonsafety-related SSCs Directly Attached to Safety-Related SSCs. The applicant used a
spaces approach and included all NSR liquid-filled piping and the corresponding supports that
were located in buildings or structures that contain SR equipment within the scope of license
renewal in accordance with 10 CFR 54.4(a)(2), with exceptions as discussed below. The
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applicant used plant drawings, such as flow diagrams, physical drawings, and isometric
drawings to determine which systems, or portions of systems, were located in each building or
structure. The applicant indicated that, by including within the scope of license renewal all NSR
piping and corresponding supports in buildings or structures that contain SR equipment, the
need to identify the piping up to the first seismic anchor was eliminated and that at the point
where an NSR system leaves the building or structure that contains the SR SSCs and enters a
building or structure that contains no SR SSCs, the NSR piping and supports are no longer
within the scope of license renewal.
The staff discussed the spaces approach with the applicant and determined that, since all NSR
piping and supports in the SR structure were considered within the scope of license renewal in
accordance with 10 CFR 54.4(a)(2), the applicant had not identified any "equivalent anchors" as
a scoping boundary, but, instead, had marked scoping boundaries at the structure wall. The
staff reviewed license renewal boundary drawing 1-47E801, which showed the four main steam
lines in red (denoting within scope) in the reactor building. Where the main steam line piping
exited the reactor building and entered the turbine building, the color changed from red to black,
denoting the change from within scope to outside the scope of license renewal.
The staffs review of LRA Section 2.1 identified areas in which additional information was
necessary to complete the review of the applicant's scoping and screening results. The
applicant responded to the staffs RAls as discussed below.
In RAI 2.1-2A, dated July 30, 2004, the staff requested the applicant provide the following:
1.

A description of the criteria used to determine that the integrity of the in-scope piping
functions will be preserved if an age-related degradation failure occurs in the attached
NSR piping.

2.

A description of how it was determined that the SR piping in the reactor building is
adequately supported so that it will remain functional if an age-related degradation
occurs in the attached NSR piping in the turbine building.

3.

A description of how the methodology ensured that the NSR piping up to first equivalent
anchor point was included within the scope of license renewal.

The applicant responded to RAI 2.1-2A(1) and (2) by letters dated September 3, 2004, and
October 18, 2004. In those responses, the applicant described the evaluation of SR and NSR
portions of the main steam piping system. Specifically, the applicant stated, in part, that the
seismic Class I portions of the four main steam lines have anchors isolating them from the
seismic Class II piping. The seismic Class I/Il interface is at the anchor. The piping up to the
anchor is designed to seismic Class I requirements. The anchor locations are inside the reactor
building, outboard of the isolation valves. The piping up to the anchor, and the anchor, is
included within the scope of license renewal per 10 CFR 54.4(a)(1).
The NSR piping segments extending from the anchors to the reactor building/turbine building
interface are qualified to seismic Class II pressure retention requirements to support secondary
containment. Since secondary containment is an SR function, these piping segments are in the
scope of license renewal and are shown in red on the license renewal drawing. This is
consistent with BFN's scoping methodology document which states that some NSR SSCs have
been determined to perform SR intended functions (e.g., secondary containment, or main
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steam alternate leak path). As such, the applicant identified all piping supports, and other
components inside secondary containment that are required to maintain the structural integrity
of the secondary containment and verified that these SSCs were brought into scope.
Additionally, the applicant stated that it would identify any additional piping, supports, and other
components outside secondary containment that are required to maintain the structural integrity
of the secondary containment prior to the period of extended operation.
After review of the information-provided by the applicant regarding its evaluation, the staff he'd
a teleconference with the applicant on May 3, 2005, and informed the applicant that any
additional SSCs outside secondary containment necessary to maintain the structural integrity of
the secondary containment must be identified and evaluated for aging effects as part of the
current license renewal activities. As a result, the applicant performed a supplemental review of
the SSC:s associated with the secondary containment piping to identify those that are necessary
to maintain the structural integrity of the secondary containment. This supplemental review was
provided to the staff in a letter from the applicant, dated May 31, 2005. Specifically, the
applicant described its supplemental review process, which included a review of plant drawings
and piping system qualification documentation and performance of plant system walkdowns 1o.
identify the NSR piping, supports, and other components that are within the scope of license
renewal for 10 CFR 54.4(a)(2) for secondary containment qualification. The results of this
supplemental review identified several system boundary changes and identification of several
new component types, materials, or environments that affected the AMR results. Details of the
scoping results that expanded the boundaries of these systems and revisions to the AMR
results are discussed in SER Sections 2.3, 2.4, and 3.5, respectively.
Based on the applicant's supplemental evaluation of SSCs associated with the secondary
containment, which included a review of plant system drawing, piping and support qualification
documentation, and extensive plant system walkdowns, the staff determined that the applicant
had performed an adequate analysis to identify certain additional piping, components, and
structures to be included within the scope of license renewal. The staff concluded that the
analysis and inclusion of additional SSC's within the scope of license renewal adequately
addressed RAI 2.1-2A(1) and (2). Therefore, the staff's concerns described in the RAI are
resolved.
By letters dated September 3, 2004, October 18, 2004, January 31, 2005, and February 28,
2005, the applicant addressed RAI 2.1-2A(3) as discussed below.
The applicant indicated that during the restart of Units 2 and 3, and during the current restart
process for Unit 1, the seismic Class I qualification documentation had been updated to ensure
that the analyzed configuration reflected the as-built configuration. This documentation
implements the CLB and provides the information necessary to determine the NSR piping and
components that are necessary to maintain qualification of the connected SR piping and
components. To ensure the license renewal boundaries are consistent with the CLB
requirements, the applicant performed a review of the seismic Class I qualification
documentation to identify the NSR piping, supports/equivalent anchors, and other components
that are within the scope of license renewal for 10 CFR 54.4(a)(2) for the cases where NSR
piping or components are directly connected to SR piping or components.
This review included the verification of each seismic Class I boundary identified in the CLB. The
seismic Class I boundaries could typically be included in one of the following categories:
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*

Base-Mounted Equipment (pump, heat exchanger, tank, etc.) - a rugged component
that is designed to provide support for connected piping and impose no loads on the
piping. The review assures that when base-mounted equipment implements a seismic
Class I boundary, the piping from the boundary to the equipment, and the equipment
itself, are included within the scope of license renewal.

*

Pipe Anchor - a special pipe support, which resists all six degrees of freedom, that has
been designed and installed on the piping. The review assures that when a pipe anchor
implements a seismic Class I boundary, the piping from the boundary to the pipe
anchor, and the pipe anchor itself, are included within the scope of license renewal.

*

Embedded Piping Segment - where piping is structurally attached (usually welded) to
piping that is embedded in a concrete floor or wall and acts as an anchor. The review
assures that when an embedment implements a seismic Class I boundary, the piping
from the boundary to the embedment, and the embedment itself, are included within the
scope of license renewal.

*

Large Run Line - when a branch line moment of inertia is significantly smaller than a run
line's moment of inertia, the branch line can be decoupled from the run line. The run line
is then considered as an equivalent anchor. The review assures that in a case in which
a large run line forms a seismic Class I boundary, the large run line is included within
the scope of license renewal.
Piping Free End - piping qualified up to an end that has no structural connection. The
review assures that when a seismic Class I boundary is formed by a piping free end, all
of the piping and supports from the boundary to piping free end(s) are included within
the scope of license renewal.

*

*

Flexible Connection - where a pipe stress analysis terminates at a flexible connection
that is considered as a free end in that analysis. The review assures that when a flexible
connection forms a seismic Class I boundary, the piping and supports from the
boundary to the flexible connection are included within the scope of license renewal.

*

Overlap Regions - where a series of single or multidirectional pipe supports have been
installed to isolate one region of piping from another. The review assures that when an
overlap region forms a seismic Class I boundary all of the piping and supports in the
overlap region are included within the scope of license renewal.

The applicant indicated that the results of the review brought new portions of piping,
components of existing systems, and two additional structures within the scope of license
renewal in accordance with the requirements of 10 CFR 54.4(a)(2).
The staff determined that the applicant had performed an analysis that defined several types of
seismic Class I boundaries and had appropriately used this information to identify certain
additional piping, components, and structures to be included within the scope of license
renewal. The staff concluded that the analysis and inclusion of additional SCs within the scope
of license renewal adequately addressed RAI 2.1-2A(3). Therefore, the staff's concern
described in RAI 2.1-2A(3) is resolved.
Nonsafety-Related SSCs in Proximity of Safety-Related SSCs. The applicant used a spaces
approach and included all NSR liquid-filled piping and the corresponding supports that are
located in buildings or structures that contain SR equipment within scope in accordance with
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10 CFR 54.4(a)(2), with exceptions as discussed below. The applicant used plant drawings,
such as flow diagrams, physical drawings, and isometric drawings to determine which systems,
or portions of systems, are located in each building or structure.
NSR high-energy piping located in buildings or structures that contain SR equipment was
included within the scope of license renewal per 10 CFR 54.4(a)(2). The applicant had taken an
exception to this approach by not including within the scope of license renewal the NSR pipe
located in the SR-classified turbine building, although twelve SR main steam tunnel
temperature switches are located in the main steam tunnel portion of the turbine building. In
addition to the main steam lines, the main steam tunnel houses other NSR piping and
components. The staff was unable to determine if the applicant demonstrated that the twelve!
temperature switches installed in the steam tunnel portion of the turbine building are adequately
protected from age-related degradation of NSR SSCs.
In RAI 2.1-2B, dated July 30, 2004, the staff requested the applicant to address whether the 12
temperature switches installed in the main steam tunnel portion of the turbine building are
adequately protected from wetting or spraying from the failure of NSR SSC components due to
age-related degradation.
In its responses, by letters dated September 3, 2004, and October 18, 2004, the applicant
addressed RAI 2.1-2B.
The applicant indicated that a design change notice (DCN) will be developed that will qualify the
circuits for wetting and spray from a moderate/low-energy line break. The DCN will replace the
temperature switch connectors and will also seal conduits as required to ensure circuit integrity
and to mitigate the consequences of a moderate/low-energy line break. The applicant indicated
that identification of moderate/low-energy, liquid-filled piping systems located in the vicinity of
the temperature switches was not necessary since the switches will be qualified for the
environment that would result from a moderate/low-energy line break. The applicant indicated
that the DCN will be implemented prior to the period of extended operation.
The staff reviewed the response to RAI 2.1-2B and determined that the applicant had indicated
that a DCN would be issued to modify the temperature switches located within the main steam
tunnel such that they would be qualified to perform in an environment resulting from a
moderate/low-energy line break. Therefore, the staff concern described in RAI 2.1-2B is
resolved.
NSR moderate/low-energy piping located in buildings or structures that contain SR equipment
was generally included within the scope of license renewal in accordance with
10 CFR 54.4(a)(2). The exceptions to inclusion within scope were identified in the LRA as the
turbine building (discussed above), intake pumping station, and the RHRSW tunnel.
In RAI 2.1-2C, dated July 30, 2004, the staff stated that in engineering report "10CFR54.4(a)(2)
Scoping Methodology," the applicant discussed the basis for exclusion of moderate/low energy
piping located within the intake pumping station and RHRSW tunnel. The report stated that
active SR components located within the intake pumping station were environmentally qualified
and were normally exposed to outside weather conditions. In addition, the water from the NSR
moderate/low energy pipe in the intake pumping station would not adversely affect the passive
SR components (pipes or manual valves) since degradation would occur gradually over a
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period of time and system leakage would be detected prior to such degradation by plant
personnel during activities such as operator rounds, routine radiation protection surveys or
system engineer walkdowns. The same basis was applied to the potential effect of fluid from
NSR SSCs on SR SSCs within the RHRSW tunnel (which only contain passive SR SSCs).
Therefore, the staff requested that the applicant provide the additional information concerning
the basis for the conclusion that failure of moderate/low energy fluid-filled NSR SSCs in the
proximity of passive SR SSCs will not adversely affect the SR SSCs.
By letters dated September 3, 2004, and October 18, 2004, the applicant addressed
RAI 2.1-2C, as discussed below.
The applicant reviewed the NSR fluid piping systems contained in the RHRSW tunnel and
determined that all piping systems are within the scope of license renewal, with the exception of
the 24-inch raw cooling water discharge piping, which was subsequently included within the
scope of license renewal. The applicant indicated that exposure duration was not used in the
scoping process.
In addition, the applicant reviewed the effect of water spray from NSR systems at the intake
pumping station structure. The applicant determined that the SR equipment located within the
intake pumping structure was designed for a normal operating environment of outside air, which
includes precipitation and operation in a wetted environment. The applicant revised its scoping
methodology to address components located in the lower compartments of the intake pumping
station, which are subject to submergence during the probable maximum flood. The applicant
determined that all SR passive electrical components installed at the intake pumping station are
located above probable maximum flood level and are designed to either be protected from the
effects of a wetted environment or designed to perform their function in a wetted environment.
The applicant indicated that exposure duration was not used in the scoping process.
The staff reviewed the response to RAI 2.1-2C and determined that the applicant had not taken
credit for exposure duration to exclude any NSR piping located within the RHRSW tunnel from
scoping consideration. The applicant had included all applicable NSR piping within the scope of
license renewal for the RHRSW tunnel. In addition, the applicant had determined that SR
components in the intake pumping station, that are located above the probable maximum flood
level are either protected from the effects of a wetted environment or designed to perform their
function in a wetted environment. The staff concluded that this adequately resolved RAI 2.1-2C.
Conclusion. On the basis of the additional information supplied by the applicant, including
determining that certain additional SSCs that would be placed within the scope of license
renewal based on analysis and additional review, determining that certain SSCs were qualified
for the environment, identifying the basis for the definition and use of the first equivalent
anchor, and reviewing the results of NRC inspection and audit activities, the staff concluded
that the applicant had supplied sufficient information to demonstrate that all SSCs that meet the
10 CFR 54.4(a)(2) scoping requirements have been identified as being within the scope of
license renewal.
Application of the Scoping Criteria in 10 CFR 54.4(a)(3). Section 54(a)(3) of 10 CFR requires, in
part, that the applicant consider all SSCs relied on in safety analyses or plant evaluations to
perform a function that demonstrates compliance with NRC regulations for fire protection
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(10 CFR 50.48), EQ (10 CFR 50.49), ATWS (10 CFR 50.62), and SBO (10 CFR 50.63) to be
within the scope of license renewal.
The applicant performed the initial scoping for regulated events by evaluating CLB information
relevant to each regulated event to identify if the structure or system met the scoping criteria of
10 CFR 54.4(a)(3). For these events, the applicant developed an engineering report describing
the relevant Rule requirements. A functional description of the implementation includes the
process to identify the scoping boundaries associated with the systems credited, the intended
functions applicable to the requirement, information on how to record the results of the
evaluation in the license renewal database and appropriate MEL, a list of CLB information
sources used for the analysis, and a list of systems and components determined to be within
scope for the given regulated event.
*FireProtection. The applicant provided a description of the scoping of SSCs required to
demonstrate compliance with the fire protection requirements in 10 CFR 50.48. The
applicant stated that the fire protection report, EMPAC, and the CLB had been reviewed
to ensure that SSCs required to perform the necessary safe shutdown functions and to
minimize the risk of radioactive releases to the environment during and following fires
are included within the scope of license renewal. In addition, the applicant stated that it
considered the NRC's Interim Staff Guidance (ISG) related to scoping fire protection
equipment, ISG-07, to determine if a system performs a function that demonstrates
compliance with NRC's regulations. Specifically, the applicant verified that the EMPAC
contains a designated field identifying components that are part of the fire protection
program consistent with the CLB. The staff reviewed the process used by the applicant
to identify those components and verified, through review of a selection of scoping
results, that the EMPAC information was adequately incorporated into the license
renewal evaluation.
*

Environmental Qualification. The applicant stated that BFN maintains documents
containing detailed information related to environmental qualification of components at
BFN. Additionally, EMPAC provides a list of components that are subject to an EQ
program. The applicant reviewed these documents to prepare the list of in-scope items
for the LRA. Specifically, EMPAC contains a designated field identifying components
that are part of the EQ program. The staff reviewed the process used by the applicant: to
identify those components and verified, through review of a selection of scoping results,
that EMPAC information was adequately incorporated into the license renewal
evaluation.

*

Anticipated Transient Without Scram. The applicant reviewed UFSAR Section 7.19 arid
Used the quality-related classification field in EMPAC to identify components of the
ATWS mitigation system required by 10 CFR 50.62. EMPAC is a controlled plant
component database containing integrated design and maintenance record
management information. The plant component database lists plant components at the
level of detail for which discrete maintenance or modification activities are typically
performed. Specifically, EMPAC contains a designated field identifying components that
are credited for ATWS mitigation. The staff reviewed the process used by the applica it
to identify those components and verified, through review of a selection of scoping
results, that the EMPAC information had been adequately incorporated into the license
renewal evaluation.
2-19

Station Blackout. In an NRC letter dated April 1, 2002, the staff provided guidance on
the scoping of equipment relied on to meet the requirements of the SBO rule,
10 CFR 50.63. In this letter, the staff noted that, consistent with the requirements
specified in 10 CFR 54.4(a)(3) and 10 CFR 50.63(a)(1), the plant system portion of the
offsite power system that is used to connect the plant to the offsite power source should
be included within the scope of the Rule.
In LRA Section 2.1.8.2, the applicant stated that, based on the guidance in the April 1, 2002,
letter for SBO recovery, an evaluation was performed to determine, and bring into the scope of
license renewal, components credited for recovery of the offsite power system. For each of the
systems credited for SBO recovery, the applicant used, as a minimum, information from the
SBO calculations and Emergency Operating Procedures and Technical Specification
Bases 3.8.1, to determine the appropriate NSR portions of the in-plant electrical system that
would be used to connect the offsite power system to the SR portions of the plant electrical
system. The applicant performed calculations to summarize the results of a detailed review of
SBO CLB documentation. The calculations provided lists of systems with their credited
functions and a listing of major components. The applicant did not use the spaces approach to
evaluate all plant electrical and l&C components in the SBO offsite power restoration flow path.
The applicant provided license renewal drawings that identified the additional components in
the offsite power restoration flow paths from 500 kilovolt (kV) and 161 kV switchyards to the
plant SR shutdown buses using plant procedures for the restoration of offsite power.
Additionally, an AMR was performed for all long-lived passive structures and components within
these systems. A scoping effort identified structures and components of the offsite power
system for each plant required to restore power from the onsite switchyard down to the SR
busses in the plant. The applicant also stated that the plant offsite power system and these
structures and components were classified as satisfyingi0 CFR 54.4(a)(3) criteria and were
included within the scope of license renewal. The staff determined that the applicant's approach
to scoping SSCs relied on to demonstrate compliance with the SBO rule (10 CFR 50.63) was
consistent with the staffs April 1, 2002, interim guidance.
Conclusion. The staff reviewed a sample of the license renewal database 10 CFR 54.4(a)(3)
scoping results and discussed the methodology and results with the applicant's license renewal
project personnel. The staff verified that the applicant had identified and used pertinent
engineering and licensing information to identify SSCs to be within the required scope in
accordance with the 10 CFR 54.4(a)(3) criteria. On the basis of this sample review, discussions
with the applicant, and review of the applicant's scoping process, the staff determined that the
applicant's methodology for identifying systems and structures meeting the scoping criteria of
10 CFR 54.4(a)(3) was adequate.
2.1.3.1.3 System Level Scoping of Structures and Components
The applicant started the system-level scoping of structures and components with the review of
the SSA calculation, UFSAR descriptions, Maintenance Rule documents, CLB, and
design-basis documents to determine the system safety classification level functions and to
identify the system intended functions. The SSA provided the system designation and the
system function. The relevant flow drawings were retrieved for the system and description, and
their safety classifications were determined. The components were identified and their functions
were mapped. The applicant consulted the UFSAR to see if any additional functions were listed
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therein, because the applicant created the SSA during the restart of Units 2 and 3, listing all the
possible system functions.
At the system level, the scoping methodology used for electrical and l&C systems was identical
to the mechanical system-level scoping. The SSA calculation, UFSAR descriptions,
Maintenance Rule documents, and other design-basis documents were reviewed to determine
an electrical system's safety classification and to identify the electrical system's intended
functions. System-level functions were evaluated against the criteria of 10 CFR 54.4(a). This
information was included in the license renewal database for inclusion in the LRA.
The applicant entered the information on the "System Scoping Results" data sheet for the
specific system. The staff reviewed the scoping results for the RHR system and observed that
the data sheet contained detailed information that identified each component and its parent
system, component type, the scoping criteria that it was required to meet, and its associated
AMR iniormation.
2.1.3.1.4 Component Level Scoping
The applicant reviewed license renewal boundary drawings in conjunction with physical layout
drawings and component listings from EMPAC to determine the components within the scope
of license renewal. Any component that was needed to fulfill any system intended function or
determined to be an NSR component that could prevent satisfactory accomplishment of an SR
function was considered to be within the scope of license renewal. The applicant evaluated the
components either individually or in groups of like components and functions to ensure that all
components were properly addressed. Electrical and l&C components of in-scope mechanical
systems were classified as electrical and l&C commodities. Structural components of in-scope
mechanical systems were classified as structural commodities. Structural commodities, such as
cable trays and their supports, were classified as plant civil system commodities. Pressure
boundaiy components of electrical penetrations were classified as civil commodities. Structural
components of in-scope structures that are required to support the intended functions were
generally evaluated as generic structural commodities, and not individual components.
Mechanical Component Scopina. The staff reviewed 0-TI-455, "Mechanical Technical
Evaluation for License Renewal," Revision 2, dated May 28, 2004. The applicant provided a
technical description and overview of the process in Section 4.1, Mechanical Scoping and
Screening, of 0-TI-455. Specifically, the applicant stated that systems and components are
determined to be within the scope of license renewal if they have been evaluated to meet any of
the scoping criteria.
The stalf verified that mechanical system evaluation boundaries were established for each
system within the scope of license renewal. These boundaries were determined by mapping the
pressure boundary associated with system-level license renewal intended functions onto the
system
rflow and control drawings. Mechanical component types were loaded into a scoping and
screening database and further review was performed to ensure that all component types were
identified. A preparer and an independent reviewer performed a comprehensive evaluation or
the boundary drawings to ensure the completeness and accuracy of the review results.
Following identification of all system component types, the applicant used the license renewal
boundary as an aid to evaluate each component against the scoping criteria of 10 CFR 54.4(a).
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System components meeting the criteria of 10 CFR 54.4(a) were classified as within the scope
of license renewal.
The staff conducted detailed discussions with the applicant's license renewal project personnel
and reviewed documentation pertinent to the scoping process. The staff assessed whether the
applicant had appropriately applied the scoping methodology outlined in the LRA and
implementation procedures and whether the scoping results were consistent with CLB
requirements.
The staff reviewed the process of scoping for the RHRSW and ECCW systems. The staff
verified that the applicant had identified and highlighted system flow and control drawings to
develop the system boundaries in accordance with the procedural guidance. The applicant was
knowledgeable concerning the process and conventions for establishing boundaries as defined
in the license renewal implementation procedures. Additionally, the staff verified that the
applicant had independently verified the results in accordance with the governing procedures.
Specifically, other personnel knowledgeable of the system had independently reviewed the
marked-up drawings to ensure accurate identification of system intended functions. The staff
performed additional cross-discipline verification and independent reviews of the resultant
highlighted drawings before final approval of the scoping effort.
Conclusion. The staff determined that the applicant's methodology was consistent with the
description provided in LRA Section 2.1.4 and that the guidance contained in SRP-LR
Section 2.1 was adequately implemented. On the basis of the applicant's detailed scoping
implementation procedures and a sampling review of mechanical components scoping results,
the staff concluded that the applicant's methodology for identifying mechanical components
within the scope of license renewal met the requirements of 10 CFR 54.4(a).
Structural ComDonent Scoping. The applicant performed its structural scoping in accordance
with the detailed methodology defined in 0-TI-457, "Civil Technical Evaluations for License
Renewal," Revision 2. The scoping procedure was used to evaluate SSCs to identify their
functions and determine which are intended functions required for compliance with one or more
criteria of 10 CFR 54.4(a)(1)-(3). Initial identification of BFN structures was accomplished by
reviewing BFN drawing 0-10E21-series and/or Maintenance Rule documentation, 0-TI-346. For
each structure, the applicant further reviewed the drawings and plant databases to identify
specific structural components and features. The structural component intended functions for
SCs within the scope of license renewal were identified based on the guidance provided in
Regulatory Guide (RG) 1.188, "Standard Format and Content for Applications to Renew
Nuclear Power Plant Operating Licenses," NEI 95-10, and the SRP-LR. The procedure also
described the source design documentation to be used for the evaluation of structures meeting
the 10 CFR 54.4(a) criteria including the UFSAR, general design criteria (GDC) document, and
other appropriate documents. For civil structures, the evaluation boundaries were determined
by developing a complete description of each structure with respect to the intended functions
performed by the structure and its components. A license renewal database was created for
use in compiling the structural scoping results. The database contained (1) a unique
identification number for each structure, (2) a list of structural components or commodity types
associated with the structure, (3) evaluation results for each of the 10 CFR 54.4(a)(1)-(3)
criteria for the structure, (4) a description of structural intended functions and source reference
information for the functions, and (5) a reference to pertinent license renewal drawings
associated with each structure.
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License renewal procedure 0-TI-457 was also used to define the evaluation boundaries and
discipline interfaces for civil/mechanical and civil/electrical systems. With respect to the
civil/mechanical interface, the procedure identified the following component types within
mechanical systems that were evaluated as part of the civil review. These component types
included: (1) piping system supports, (2) HVAC duct supports, (3) equipment supports and
foundations, (4) bolting and fasteners for structural supports and mechanical fasteners that are
required for mechanical closure of mechanical components, and (5) whip restraints and jet
impingement shields.
With respect to the civil/electrical interface, the procedure identified the following component
types within electrical systems that were evaluated as part of the civil review. These component
types included: (1) cable trays and supports, (2) conduits and supports, (3) electrical cabinets,
panels, racks, and other enclosures providing structural integrity, (4) instrument racks, panels,
frames, and enclosures providing structural integrity, and (5) electrical and l&C penetrations
providing structural support functions.
The staff conducted detailed discussions with the applicant's license renewal project personnel
and reviewed documentation pertinent to the scoping process. The staff assessed whether the
scoping methodology outlined in the LRA and implementation procedures were appropriately
implemented and whether the scoping results were consistent with CLB requirements. The staff
also reviewed several plant structural evaluation results for the reactor building and turbine
building to verify proper implementation of the scoping process for structural components. The
staff also compared a sample of structural components identified in the drawings to the
structural list in the license renewal data base to ensure consistency. Based on these audit
activities, the staff did not identify any discrepancies between the methodology documented
and the implementation results.
Conclusion. The staff determined that the applicant's methodology for structural scoping was
consistent with the description provided in LRA Section 2.1.4.3 and the guidance contained in
the SRFP-LR Section 2.1. Based on a review of information contained in the LRA, the applicant's
detailed scoping implementation procedures, and a sampling review of structural component
scoping results, the staff concluded that the applicant's methodology for identification of
structural components within the scope of license renewal met the requirements of
10 CFR 54.4(a).
Electrical and l&C Scoping. The staff reviewed 0-TI-456, "Electrical Technical Evaluations For
License Renewal," which describes the electrical and l&C scoping and screening process and
discussed the methodology and results with the applicant's cognizant engineers. With the
exception of components in the SBO offsite power restoration flow path, plant electrical and l&C
components were evaluated using a "spaces" approach. The spaces approach identifies the
electrical and l&C commodity groups that are installed in the plant and the limiting
environmental conditions for each group. The spaces approach then determines if any area
environment is more severe than the limiting environment for the commodity group. If the area
environment is more severe than a commodity group's limit, and if a component in the
commodity group is actually located in the area, an AMR is required for that commodity group.
For this LRA, the applicant used a bounding spaces approach, as described in NEI 95-10.
Electrical and l&C component types used plant-wide were identified without regard to the plant
system they are in. The applicant used the listing provided by NEI 95-10, Appendix B as the
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basis for this list. Electrical component types were identified from the plant controlled computer
database, EMPAC. Then these component types were assembled into commodity groups such
as breakers, switches, and cables using the NEI 95-10, Appendix B list as a starting point. The
EMPAC database has a fine division of component titles based on component performance
characteristics, so sub-commodity groups were formed to separate components into specific
groups with common applications or materials. Thus under the commodity group, 'circuit
breakers," there may be a number of sub-commodity groups including all the circuit breakers
identified in EMPAC as having common application, operating characteristics, fabrication
materials, etc. The result is a detailed list by commodity and sub-commodity of all electrical and
l&C components installed in the plant.
An exception to the spaces approach was the identification of electrical and l&C equipment
needed for the SBO event offsite power restoration. Using the intended-function approach, the
applicant developed license renewal drawings showing the basic electrical distribution paths for
SBO offsite power restoration. Plant operating procedures were used to develop these SBO
offsite power restoration license renewal drawings and to identify the components required to
perform the function. The staff determined that the scoping and screening methodology used in
0-TI-456, 'Electrical Technical Evaluations For License Renewal"; and described by the
applicant's engineers during the audit provided adequate guidance, was consistent with the
requirements of 10 CFR 54.4 for the scoping evaluation of electrical components.
Conclusion. The staff determined that the applicant's methodology for electrical and l&C
scoping was consistent with the description provided in LRA Section 2.1.4.2 and the guidance
contained in the SRP-LR. Based on review of information contained in the LRA, the applicant's
detailed scoping implementation procedures, and a sampling review of electrical component
scoping results, the staff concluded that the applicant's methodology for identification of
electrical and l&C components within the scope of license renewal met the requirements of
10 CFR 54.4(a).
2.1.3.2 Screening Methodology
The staff reviewed the screening methodology used by the applicant to determine if
mechanical, structural, and electrical components within the scope of license renewal would be
subject to further aging management evaluation. The applicant described the screening
methodology in LRA Section 2.1.5. In general, the applicant's screening approach consisted of
evaluations to determine which structures and components within the scope of LRA were
passive and long-lived. Passive and long-lived structures and components were then subject to
an AMR.
The staff evaluated the applicant's screening methodology against criteria contained in
10 CFR 54.21(a)(1) and 10 CFR 54.21 (a)(2) using the review guidance contained in SRP-LR
Section 2.1.3.2, "Screening." The staff evaluation of the applicant's screening approach for
each of these disciplines is discussed below.
2.1.3.2.1 Mechanical Component Screening
The staff reviewed the methodology used by the applicant to determine if mechanical
components within the scope of license renewal would be subject to further AMR. For
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mechanical components, the applicant applied a screening process to each mechanical system
determined to be within the scope of license renewal in order to determine the types of
mechanical component commodities within the systems and the various materials and
environments to be considered in the AMR. The applicant then established evaluation
boundaries for the various plant mechanical systems in order to further identify individual
mechanical components for review.
The listing of mechanical components was facilitated by combining these items into commodity
groups from a review of each boundary drawing. The applicant placed these commodity groups
into the license renewal database and evaluated them in accordance with the screening criteria
described in O-TI-455. The applicant provided the staff with a detailed discussion of the process
and provided screening report information from the license renewal database that described the
screening methodology, as well as a sample of the screening results reports for a selected
group of SR and NSR systems. The staff determined that the screening methodology was
consistent with the requirements of the Rule and that implementation of the methodology will
identify SCs that meet the screening criteria of 10 CFR 54.21 (a)(1).
During the audit, the staff reviewed the methodology used by the applicant to identify and list
the mechanical components and commodities subject to an AMR, as well as the applicant's
technic I justification for this methodology. The staff discussed the methodology and results
with the applicant's cognizant engineers and senior staff. The staff also examined the
applicant's results from the implementation of this methodology by reviewing a sample of the
mechanical systems identified as within the scope of license renewal. These systems included
the RHFRSW system and EECW system. The review included the evaluation boundaries and
resultant in-scope components, the corresponding component-level intended functions, and the
resulting list of mechanical components and commodity groups subject to an AMR.
The staff reviewed several summary screening reports, which list a breakdown of the
mechanical components that are within the scope of license renewal. Each report lists several
categories, including component type, component material, whether an AMR is required, and
an extensive comment section. The staff also reviewed a sample of the mechanical drawing
packages assembled by the applicant and discussed the process and results with the cognizant
engineers who performed the review. The staff did not identify any discrepancies between the
methodology documented and the implementation results.
Conclusion. The staff determined that the applicant's mechanical component screening
methodology was consistent with the guidance contained in the SRP-LR and was capable of
identifying those passive, long-lived components within the scope of license renewal that are
subject lo an AMR.
2.1.3.2.2 Structural Component Screening
The staff reviewed 0-TI-457, 'Civil Technical Evaluations For License Renewal," which outlined
the applicant's methodology to determine if SCs within the scope of license renewal would be!
subject lo an AMR. The screening process applied to in-scope buildings and civil structures was
designed to determine the structural elements and construction materials, as well as to
determine the environments to which these buildings and civil structures will be exposed so that
these factors could be considered in the AMR. Engineering document 0-TI-457 Section 6.3,
"Structures Screening," describes the guidance for the structural screening process. For all
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structural component types with intended functions, the applicant then determines if the
component type is long-lived. The applicant used existing plant program procedures and
operating experience to determine if the component type was subject to replacement based on
a qualified life or whether it was long-lived.
During the audit of the applicant's license renewal scoping and screening process, the staff
reviewed the methodology used by the applicant to identify and list the structural components
and structural commodities subject to an AMR as well as the applicant's technical justification
for this methodology. The staff discussed the methodology and results with the applicant's
cognizant engineers and senior staff. The applicant provided the staff with a detailed discussion
of the process and provided technical reports that described the screening methodology as well
as a sample of the screening results for a selected group of structures.
The staff also examined the applicant's results from the implementation of this methodology by
reviewing a sample of the reactor building and turbine building plant structures identified as
being within the scope of license renewal. The review included the evaluation boundaries and
resultant in-scope components, the corresponding component-level intended functions, and the
resulting list of structural components and structural commodity groups subject to an AMR.
Conclusion. The staff determined that the applicant's structural component screening
methodology was consistent with the guidance contained in the SRP-LR and was capable of
identifying those passive and long-lived components within the scope of license renewal that
are subject to an AMR.
2.1.3.2.3 Electrical Component Screening.
The staff reviewed the applicant's procedure 0-TI-456, 'Electrical Technical Evaluations For
License Renewal," which provided guidance on the screening of electrical and l&C components.
The applicant used a bounding spaces approach as described in NEI 95-10, Revision 3, to
perform the electrical evaluation. The electrical and l&C component types were identified from
EMPAC. These component types were assembled into commodity groups such as breakers,
switches, and cables using the NEI 95-10, Appendix B, list and supplemented with site-specific
information. The applicant then applied the screening criteria to determine those electrical
commodities subject to an AMR.
The staff discussed the methodology and results with the applicant's cognizant engineers and
senior staff. The staff also examined the applicant's results from the implementation of this
methodology by reviewing several electrical and l&C commodity reports and samples from the
license renewal database. The review verified that the applicant's staff had consistently applied
the screening criteria to identify those electrical and l&C commodity groups subject to an AMR.
The staff determined that the electrical screening process was consistent with criteria in
10 CFR 54.21 (a)(1 )(ii) and excluded those components or commodity groups that are subject to
equipment qualification requirements. The staff did not identify any discrepancies between the
methodology documented and the implementation results.
The staff also reviewed the applicant's approach to scoping and screening of electrical fuse
holders. In license renewal ISG-5, "Identification and Treatment of Electrical Fuse Holders for
License Renewal," dated March 10, 2003, the staff stated that, consistent with the requirements
specified in 10 CFR 54.4(a), fuse holders (including fuse clips and fuse blocks) are considered
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to be passive electrical components. Fuse holders would be scoped, screened, and included in
the AMR in the same manner as terminal blocks and other types of electrical connections that
are currently being treated in the process. This staff position applies only to fuse holders that
are not part of a larger assembly, but support SR and NSR functions in which the failure of a
fuse precludes a safety function from being accomplished (10 CFR Part 54.4(a)(1) and
10 CFR 54.4(a)(2)). As described in LRA Sections 2.1.8.5, and 3.6.2.3.1, the applicant
developed a process for identifying and evaluating fuse holders as part of its license renewal
evaluation. The process included using EMPAC to identify fuses in the plant and then to apply a
series of evaluations and screening to identify a subset of the plant fuses which would
potentially be susceptible to various effects of moisture or chemical contamination, thermal
cycling, vibration, and mechanical stress. The applicant evaluated plant operating experience
and determined that fatigue due to mechanical stress was an applicable aging
effect/mechanism. The applicant then evaluated all remaining fuses to determine if any were
susceptible to mechanical stress. The staff reviewed the applicant's process for identifying and
evaluating the fuse holders and determined it was adequate.
Conclusion. The staff determined that the applicant's electrical and l&C screening methodology
was consistent with the guidance contained in the SRP-LR and was capable of identifying
passive, long-lived components within the scope of license renewal that are subject to an AMR.
2.1.4 Conclusion
The staff's review of the information presented in LRA Section 2.1, the supporting information in
the scoping and screening implementation procedures and reports, the information presented
during the scoping and screening methodology audit, and the applicant's responses to the
staffs RAls formed the basis of the staffs safety determination. The staff verified that the
applicant's scoping and screening methodology was consistent with the requirements of the
Rule and the staffs position on the treatment of NSR SSCs.
On the basis of this review, the staff concluded that there is reasonable assurance that the
applicant's methodology for identifying the SSCs within the scope of license renewal and the
structures and components requiring an AMR is consistent with the requirements of
10 CFR 54.4 and 10 CFR 54.21(a)(1).
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2.2 Plant-Level Scoping Results
2.2.1 Introduction
In LRA Section 2.1, the applicant described the methodology for identifying the systems and
structures (SSs) within the scope of license renewal. In LRA Section 2.2, the applicant used the
scoping methodology to determine which of the SSs are required to be included within the
scope of license renewal. The staff reviewed the plant-level SSs relied upon to mitigate DBEs,
as required by 10 CFR 54.4(a)(1), or whose failure could prevent satisfactory accomplishment
of any of the SR functions, as required by 10 CFR 54.4(a)(2), as well as the SSs relied on in
safety analyses or plant evaluations to perform a function that is required by any of the
regulations referenced in 10 CFR 54.4(a)(3).
2.2.2 Summary of Technical Information in the Application
In LRA Tables 2.2.1 and 2.2.2, the applicant provided a list of the plant systems and structures,
respectively, identifying those that are within the scope of license renewal and those that are
not within the scope of license renewal. Based on the DBEs considered in the plant's CLB,
other CLB information relating to NSR systems and structures, and certain regulated events,
the applicant identified those plant-level systems and structures that are within the scope of
license renewal, as defined by 10 CFR 54.4.
2.2.3 Staff Evaluation
In LRA Section 2.1, the applicant described its methodology for identifying the systems and
structures that are within the scope of license renewal and subject to an AMR. The staff
reviewed the scoping and screening methodology and provided its evaluation in the safety
evaluation report (SER) Section 2.1. To verify that the applicant properly implemented its
methodology, the staff focused its review on the implementation results, as shown in LRA
Tables 2.2.1 and 2.2.2, and added systems due to the changed scoping methodologies to
confirm that there were no omissions of plant-level systems and structures within the scope of
license renewal.
In response to RAI 2.1-2A(3), described in SER Section 2.1, the applicant revised the
methodology used to determine the NSR SSCs to be included in the scope of license renewal in
accordance with the requirements of 10 CFR 54.4(a)(2). The applicant's response to
RAI 2.1-2A(3) and supplemental information related to implementation of the revised scoping
methodology are documented in the applicant's response, dated February 28, 2005. As a result
of the implementation of the scoping methodology changes, the applicant expanded the scope
of license renewal and added the following mechanical systems that had additional in-scope
piping or components:
*
*
*
*
*
*

condensate and demineralized water system
containment system
reactor building closed cooling water system
auxiliary decay heat removal system
fuel pool cooling and cleanup system
C02 system
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*
*
*
*

sampling and water quality system
off-gas system
radioactive waste treatment system
diesel generator starting air system

The applicant also added the following structures to the scope of license renewal:
*
*

radwaste building
service building

In response to a follow-up question of RAI 2.1-2A(1), dated May 31, 2005, described in SER
Section 2.1, the applicant provided supplemental information on the implementation of the
revised scoping methodology of NSR piping segments that support secondary containment
penetrations qualified to seismic Class II pressure retention requirements.
As a result of the implementation of the scoping methodology changes, the applicant added the
following mechanical systems that had additional piping or components added to the scope of
license renewal:
The follbwing mechanical systems only had systems boundary changes. No new component
types, materials, or environments that affected either the scoping/screening or AMR results in
the LRA were added.
*
umain steam system
*
auxiliary boiler system
*
raw cooling water system
*
station drainage system
*
high pressure coolant injection system
*
residual heat removal system
*
radioactive waste system
*
Duel pool cooling and cleanup system
*
radiation monitoring system
The following mechanical systems had systems boundary changes. For some of these
systems, new component types were added that affected the scoping/screening results in the
LRA. For all systems listed, new components, materials or environments that affected the AMR
results in the LRA were added.
*
condensate and demineralized water system
*
feedwater system
*
potable water system
*
service air
*
containment system
The remainder of the mechanical systems were not affected by this review.
The staff reviewed the selected systems and structures that the applicant had not identified as
falling within the scope of license renewal to verify whether the systems and structures have
any intended functions that would require their inclusion within the scope of license renewal in
accordance with 10 CFR 54.4. The staffs review of the applicant's implementation was
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conducted in accordance with the guidance described in SRP-LR Section 2.2, "PIant-Level
Scoping Results."
The staff sampled the contents of the UFSAR based on the systems and structures listed in
LRA Tables 2.2.1 and 2.2.2 to determine whether there are any systems or structures that may
have intended functions within the scope of license renewal, as defined by 10 CFR 54.4, but
were omitted from within the scope of license renewal. The staff did not identify any omissions.
2.2.4 Conclusion
The staff reviewed LRA Section 2.2 and the supporting information in the UFSAR to determine
whether any systems and structures within the scope of license renewal had not been identified
by the applicant. The staffs review did not identify any omissions. On the basis of this review,
the staff concluded that the applicant had properly identified the systems and structures that are
within the scope of license renewal in accordance with 10 CFR 54.4.
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2.3 Scoping and Screening Results: Mechanical Systems
This section documents the staff's review of the applicant's scoping and screening results for
mechanical systems. Specifically, this section discusses the following mechanical systems:
*
*
*
*

reactor coolant systems
engineered safety features
auxiliary systems
steam and power conversion systems

In accordance with the requirements of 10 CFR 54.21(a)(1), the applicant must identify and list
passive, long-lived structural SSCs that are within the scope of license renewal and subject to
an AMR. To verify whether the applicant has properly implemented its methodology, the staff
focused its review on the implementation results. This approach allowed the staff to confirm that
there were no omissions of mechanical system components that meet the scoping criteria and
are subject to an AMR.
In the LRA, the applicant described a methodology for mechanical systems scoping and
screening that interprets 10 CFR 54.21 (a) differently from previous LRAs and the SRP-LR.
Specifically, the applicant did not define component-level scoping boundary. The applicant
combined passive, long-lived, and intended function criteria into one screening process to meet
the requirements of 10 CFR 54.21(a)(1). The applicant highlighted those components on the
license renewal drawings that are passive, long-lived, and have intended functions as being
subject to an AMR. Therefore, some of the components that have intended functions may not
be identified and listed in the LRA Section 2.3 tables or highlighted on the license renewal
drawings, because the component scoping boundary is not defined.
The me:hodology used by previous LRA applicants, consistent with the SRP-LR review
guidance, describes two steps to perform scoping and screening. The first step, scoping,
identifies those SSCs within the scope of license renewal in accordance with 10 CFR 54.4(a).
The applicant then identified the components of the in-scope system that have intended
functions to be included in the license renewal scope in accordance with the criteria of
10 CFR 54.4(a). The component scoping boundary within a system is then highlighted on
license renewal drawings. The second step, screening, identifies those components in the
scoping boundary that are passive and long-lived in accordance with 10 CFR 54.21 (a)(1). The
resulting components from these scoping and screening steps are subject to an AMR. This
matter was further complicated because the drawings for Unit 1 only highlighted those portions
of the system that are subject to an AMR and are not expected to change as a result of
modifications needed to bring the CLB for Unit 1 in line with Units 2 and 3.
Because the applicant used a different scoping and screening process and provided insufficient
information in its LRA associated with this methodology, the staff was unable to determine
whether there were any omissions of components from the scope of license renewal and
subject 1o an AMR. The applicant did not provide scoping information at the component level
equivalent to that provided by previous LRA applicants for the review of systems in LRA
Section 2.3.
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To better understand the applicant's scoping methodology, the staff conducted an audit review
at the TVA offices in Chattanooga, TN, between June 7 and 10, 2004, to review the applicant's
license renewal project guidelines and procedures. The purpose of this plant audit was to
determine, by review of plant information, that system components within the scope of license
renewal are identified and that the components of the in-scope systems subject to an AMR are
screened. The staff reviewed the applicant's site documentation in the following areas:
*
*
*
*

department procedure for license renewal technical evaluations
mechanical technical evaluations for license renewal
SBO calculations
system reports

To ensure that all components of an in-scope system were screened, or identified as passive
and long-lived in accordance with 10 CFR 54.21 (a)(1), the staff audited the system report for
the main steam system. Additionally, the staff reviewed the SBO calculations to determine if
any systems were omitted from scope in accordance with 10 CFR 54.4(a)(3). In its trip report,
the staff documented which procedures and reports were reviewed at the plant site.
As a result of the staff's review of LRA Section 2.3, the staff found that additional clarification
was needed to determine whether the applicant's mechanical component-level scoping for the
in-scope systems was adequate. Therefore, by letter dated August 31, 2004, the staff issued
RAls to determine whether the applicant had properly applied the scoping criteria of
10 CFR 54.4(a). The following paragraphs describe the staff's RAls and the applicant's
responses.
In RAI 2.3-1, the staff stated that many of the tables in LRA Section 2.3 list "fittings" as a
component type subject to an AMR. The term "fittings" typically refers to components such as
elbows, tees, unions, reducers, caps, flanges, etc., which are an integral part of piping systems.
LRA Section 2.3.5 lists other components that fall under the component type T fittings" but does
not list the above components. Therefore, the staff requested the applicant to confirm that
components such as those listed above are considered as part of the component type "fittings"
in the LRA tables, or to state if they are considered as part of another listed component type.
In its response, by letter October 19, 2004, the applicant stated that elbows, tees, unions,
reducers, caps, flanges, etc., are not typically shown with UNIDs on the license renewal
drawings, and that they were not listed in LRA Section 2.3.5. LRA Section 2.3.5 was generated
to help identify components that are shown on boundary drawings, have a specific UNID, and
are included in a commodity. The applicant further stated that components such as elbows,
tees, unions, reducers, caps, flanges, quick disconnects, thermal sleeves, aux heads, and
drains are included in commodity type "fittings."
Based on its review, the staff found the applicant's response to RAI 2.3.-1 acceptable. It
confirms that the components addressed in the RAI are already included in the component type
"fittings" as being subject to an AMR. Therefore, the staff's concern described in RAI 2.3-1 is
resolved.
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In RAI ,2.3-2, the staff stated that LRA Section 2.1.7.9, Group (c) states that "oil, grease, and
component filters" are short-lived and are periodically replaced. It further states that various
plant procedures are used in the replacement of oil, grease, and component filters that are
within the scope of license renewal. In the process of verifying the results of the above
applicant's methodology, the staff raised the following questions.
Because the LRA uses AMR boundary drawings instead of scoping boundary drawings, the
components that are within the scope of license renewal but not subject to an AMR are not
highlighted on the drawings. Therefore, the staff was unable to determine, for mechanical
systems, whether all in-scope oil, grease, and component filters had been identified in
accordance with 10 CFR 54.4. Additionally, the staff could not determine whether plant
procedures exist and are adequate for the all in-scope "oil, grease, and component filters" that
are not subject to an AMR. For example, "crane system" is within the scope of license renewal
in accordance with 10 CFR 54.21 (a)(2); however, filters of the system are not listed in LRA
Table 2.3.3.34 as component types subject to an AMR. Additionally, no drawings were provided
for this system. The staff could not determine whether this system contains any in-scope oil,
grease, and component filters, or whether the plant procedures are adequate for them.
Therefore, in RAI 2.3-2, the staff requested the applicant to do the following:
1.

Verify all the in-scope oil, grease, and component filters that are identified in the license
renewal boundary drawings. If not, list those in-scope oil, grease, and component filters
that are not identified in the drawings.

2.

Identify the plant procedures that are used for the replacement of every in-scope oil,
grease, and filter that is not subject to an AMR to demonstrate that the oil, grease, or
filter is replaced on a periodic basis and identify the specific period.

3.

Identify those in-scope oil, grease, and component filters without proper plant
procedures that are subject to an AMR.

In its response, by letter October 19, 2004, the applicant stated:
1.

The boundary drawings were not intended to depict oil or grease. All filters
associated with mechanical systems are not depicted on boundary drawings.
The boundary drawings are based on flow diagrams which depict components in
the system fluid flow path (i.e., pressure boundary). Even though most discrete
components are shown on the flow diagrams, the flow diagrams show various
levels of detail associated with vendor supplied skids. For example, some flow
diagrams associated with vendor supplied skids show the associated lubricating
oil and cooling water components (i.e., filters, pumps, etc.). Other flow diagrams
may only depict the major component in the flow path, such as a heat exchanger
associated with a vendor supplied chiller package. The refrigerant loop
associated with the vendor supplied chiller unit is not depicted on the flow
diagram. Vendor drawings and vendor manuals provide details associated with
the vendor supplied equipment. In these cases, the vendor documents were
utilized to identify components, such as filters, that are subject to aging
management review. Examples of filters that were subject to an AMR that were
not shown on drawings are: Unit 1 reactor core isolation cooling system lube oil
filters; Unit 1 high pressure coolant injection system lube oil filters; and filters
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associated with the refrigerant loop of heating ventilation and air condition
system chillers.
2.

Browns Ferry has various maintenance procedures and work orders in place to
assure that filters for safety related components are being monitored and
replaced as required to assure that equipment will perform its function. Some
examples of procedures used to replace the elements are: MPI-0-026-INS002
which is performed annually or 250 hour cumulative inspection, MPI-0-82INS002 which performs the Standby Diesel Engine 24 month inspection,
procedure 0-GI-300-1 Attachment 15.11 which is the Monthly Ventilation Filter
Check, repetitive work orders done every 24 weeks, O-SI-4.8.B.2-1 which is
performed weekly, MPI-0-071-TRB001 and repetitive work order every 24
months, and MPI-0-073-TRB001 and repetitive work order every 12 weeks.
Browns Ferry has various preventive maintenance procedures and work orders
in place to assure that oil and grease for safety related components are being
monitored and replaced as required to assure that equipment will perform its
function. The following are examples of procedures that are used for oil and
grease replacement: QMDS NUMBER MOV-001 (performed every 54 months),
QMDS NUMBER MOV-002 (performed every 54 months), QMDS NUMBER
MOV-003 (performed every 54 months), QMDS NUMBER MOT-001 (perform oil
samples every six months), QMDS NUMBER MOT-003 (performed at 24 and 36
month intervals), QMDS NUMBER PLN-003 (performed every 3 years), EPI-0000-MOT- 001 (Preventive Maintenance work orders are generated at various
frequencies to add grease to motors), EPI-0-000- MOT-002 (Preventive
Maintenance work orders are generated at various frequencies to add oil to
motors), and MPI-0- 000-LUBOOI (Preventive Maintenance work orders are
generated at various frequencies to add grease to equipment). In addition, some
components lubricants are monitored and replaced based on oil analysis
(predictive maintenance).

3.

Our review did not identify any cases where oil, grease, or in scope filters were
without proper plant procedures to exclude them as short lived.

In the initial response review, the staff was unable to find the applicant's response to RAI 2.3-2
acceptable. The applicant did not provide sufficient information to provide reasonable
assurance that all oil, grease and component filters are either outside the scope of license
renewal or are replaced based on a qualified life or specified time period. By letter dated
May 18, 2005, the applicant revised its response to state that it has various maintenance
procedures and work orders in place to assure that all filters for SR components are being
monitored and replaced as required to assure that the equipment will perform its function.
Based on its review, the staff found the applicant's revised response acceptable. There is
reasonable assurance that all filters for SR components are covered by procedures or work
orders. Therefore, the staff's concerns described in RAI 2.3-2 are resolved.
In RAI 2.3-3, the staff stated that LRA Section 2.1.7.2 states that insulation at BFN does not
have an intended function associated with the scoping requirements of 10 CFR 54.4(a)(1)
through (a)(3). However, there is insufficient information in the LRA and the UFSAR for the staff
to determine if the statement is valid at such a generic level. Insulation may be required for a
variety of reasons, e.g., systems efficiency, heat-load calculations, EQ purposes. etc. If the
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insulation is relied upon for EQ purposes, the passive, long-lived insulation should be within the
scope of license renewal and subject to an AMR. Therefore, the staff requested that the
applicant provide a basis for not including any piping or equipment insulation within the scope of
license renewal.
On March 22, 2005, the staff held a teleconference with the applicant to discuss the treatment
of insulation. In its response, by letter May 18, 2005, as modified by letter dated June 15, 2005,
the applicant stated that all the mechanical piping and equipment insulation contained in the SR
structures as well as some NSR structures have been added to the scope of license renewal,
since they meet the criteria of 10 CFR 54.4(a)(2) and (a)(3). Piping and equipment insulation
has the intended functions of insulate and integrity. The applicant stated that these intended
functions will be added to LRA Table 2.0.1. The applicant also stated that piping and equipment
insulation and insulation jacketing are component types that are subject to an AMR. LRA
Table 2.1.7.2 will be added to reflect these two component types and their intended functions.
Based on its review, the staff found the applicant's response to RAI 2.3-3 acceptable. The
applicant placed all piping and equipment insulation that is within SR and some NSR structures
within the scope of license renewal and the insulation is subject to an AMR. Therefore, the
staffs concern described in RAI 2.3-s3 is resolved.
The staff reviewed LRA Section 2.3 and the applicant's responses to the RAls and performed a
plant audit. Based on this review, the staff found that the applicant's methodology for scoping
and screening was well documented in an auditable and retrievable form at the plant site. The
staff also found that the results of the audit on the system and the regulated event confirmed
that there were no omissions of any components subject to an AMR for the audited systems. In
the LRA. Section 2.3 tables, the staff found that the results are consistent with the methodology
and are acceptable. With the additional information obtained from responses to RAls 2.3-2 and
2.3-3, the staff concluded that the applicant, while using a different methodology from that
described in the review guidance of the SRP-LR, provided scoping and screening results and
components subject to an AMR with no omissions. For other in-scope systems that were not
audited at the plant site, the staff issued RAls related to components that could be subject tc. an
AMR based on its review of the LRA, UFSAR, and site documentation.
In RAls 2.1-2A(1) and (2) (described in SER Section 2.1) of the July 30,2004, letter, the staff
requested that the applicant describe the criteria used to determine that the integrity of in-scope
piping functions (in the reactor building) is preserved if a potential age-related degradation
failure occurred on the attached NSR piping (in the turbine building), given that the NSR piping
is not in scope and piping is not anchored, and 2) explain how it determined that the SR piping
(in the reactor building) is supported so that it would remain functional if a potential age-related
degradation occurred on the NSR piping (in the turbine building) attached to it. In its response
dated, October 18, 2004, the applicant committed to review the CLB requirements and identify
the piping, supports and other components outside secondary containment required to maintain
the structural integrity of the secondary containment. The applicant committed to performing
this review prior to the period of extended operation. The deferral of this issue until prior to the
period of extended operation is unacceptable. Therefore, the applicant performed the review,
the results of which are documented in a letter dated May 31, 2005. The following mechanical
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systems only had systems boundary changes (i.e., no new component types, materials, or
environments were added) that affected either the scoping/screening or AMR review results in
the LRA:
*
*
*
*
*
*
*
*
*

main steam system
auxiliary boiler system
raw cooling water system
station drainage system
high pressure coolant injection system
residual heat removal system
radioactive waste system
fuel pool cooling and cleanup system
radiation monitoring system

The following mechanical systems had systems boundary changes; however, for some of these
systems, new component types were added that affected the scoping/screening results in the
LRA. For all systems listed, new components, materials, or environments were added that
affected the AMR review results in the LRA:
*
*
*
*
*

condensate and demineralized water system
feedwater system
potable water system
service air system
containment system

The effects of these changes are evaluated and discussed in the corresponding sections of the
SER.
In RAI 2.1-2A(3), described in SER Section 2.1, dated July 30, 2004, the staff requested that
the applicant describe how the scoping and screening methodology ensured that NSR piping up
to the first equivalent anchor point was included within the scope of license renewal. The
applicant in its initial response to RAI 2.1.2A(3), dated September 3, 2004, committed to review
the seismic Class I piping boundaries and identify any additional piping segments and
supports/equivalent anchors that were needed to be placed within the scope of license renewal.
On September 24, 2004, in a teleconference between the staff and the applicant, the staff
requested that the applicant provide additional information related to the methodology to be
utilized to ensure the liquid-filled NSR piping up to the first equivalent anchor point was
captured. By letter, dated January 31, 2005, the applicant stated that an extensive review was
performed that included verification of each seismic Class I boundary that typically falls into one
of the following categories: base-mounted equipment, pipe anchor, embedded piping segment,
large run line, piping free end, flexible connection and overlap regions. Any identified piping,
supports/equivalent anchors, or other components would be added to the scope of license
renewal as needed.
In a letter dated February 28, 2005, the applicant provided final status information and results
from the calculation review requested by the staff. In enclosure 1 of the letter, the applicant
provided a summary of the following changes to the LRA as a result of this review.
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The mechanical systems listed below had additional piping or components added to the scope
of license renewal; however, even for those systems that had boundary changes as a result of
the additional piping and components, no changes to the LRA were required, because the
component-material-environment-program combination was already addressed in the LRA.
*
*
*
*
*
*

condensate and demineralized water system
standby liquid control system
containment system
reactor building closed cooling water system
auxiliary decay heat removal system
fuel pool cooling and cleanup system

The following mechanical systems also had additional piping or components added to the
scope of license renewal. However, for these systems with boundary changes because of the
addition of piping and components, changes to the LRA were required, because the
component-material-environment-program combination was not addressed in the LRA.
*

*
*
*
*

~12 system
sampling and water quality system
off-gas system
radioactive waste treatment system
diesel generator starting air system

The effect of these changes are evaluated and discussed in the corresponding sections of the
SER (see Section 2.3.4.4 for details of RAls 2.3.4.4-1 and 2.3.4.4-2).
2.3.1 Reactor Coolant Systems
In LRA Section 2.3.1, the applicant identified the structures and components of the reactor
coolant systems (RCSs) that are subject to an AMR for license renewal.
The applicant described the supporting structures and components of the RCSs in the following
sections of the LRA:
*
*
*
*

2.3.1.1
2.3.1.2
2.3.1.3
2.3.1.4

reactor vessel
reactor vessel internals
reactor vessel vents and drains system
reactor recirculation system

The corresponding SER subsections, 2.3.1.1 - 2.3.1.4, present the staffs review findings.
2.3.1.1 Reactor Vessel
2.3.1.1.1 Summary of Technical Information in the Application
In LRA Section 2.3.1.1, the applicant described the reactor vessel. The reactor vessel provides
a container for the reactor core and the primary coolant in which the core is submerged. Each
unit has a separate reactor vessel. The reactor vessel is a pressure vessel with the geometry of
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a vertically-aligned cylinder capped with hemispherical heads of welded construction. The
cylindrical shell and bottom hemispherical head of the reactor vessel are fabricated from
low-alloy carbon steel plate that is clad on the interior with weld overlay. The cylindrical shell is
clad with stainless steel and the bottom hemispherical head is clad with Inconel. The vessel top
head is not clad and is secured to the reactor vessel by studs and nuts. The vessel flanges are
sealed by two concentric metallic seal-rings that are designed for no detectable leakage
through the inner or outer seal at any operating condition.
The reactor vessel contains SR components that are relied upon to remain functional during,
and following, DBEs to ensure the following intended functions:
*
*
*
*
*

forms part of the reactor coolant pressure boundary
provides physical support for the reactor core and the reactor vessel internals
ensures a floodable volume and coolant distribution to mitigate accidents
provides pressure boundary
provides structural support

In LRA Table 2.3.1.1, the applicant identified the following reactor vessel component types that
are within the scope of license renewal and subject to an AMR: attachments and welds, closure
studs and nuts, heads, flanges, shell, nozzle safe ends, nozzles, other external attachments,
penetrations, refueling bellows support skirt, stabilizer bracket, and support skirt and
attachment welds.
2.3.1.1.2 Staff Evaluation
The staff reviewed LRA Section 2.3.1.1 and the UFSAR Section 4.2, 7.8, and Appendices J, K,
and L using the evaluation methodology described in SER Section 2.3. The staff conducted its
review on the reactor vessel in accordance with the guidance described in SRP-LR Section 2.3,
"Scoping and Screening Results - Mechanical Systems."
In conducting its review, the staff evaluated the system functions described in the LRA and UFSAR in
accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had not omitted
from the scope of license renewal any components with intended functions delineated under
10 CFR 54.4(a). The staff then reviewed those components that the applicant had identified as
being within the scope of license renewal to verify that the applicant had not omitted any
passive and long-lived components that should be subject to an AMR in accordance with the
requirements of 10 CFR 54.21 (a)(1).
2.3.1.1.3 Conclusion
The staff reviewed the LRA to determine whether any SSCs that should be within the scope of
license renewal had not been identified by the applicant. No omissions were identified. In
addition, the staff performed a review to determine whether any components that should be
subject to an AMR had not been identified by the applicant. No omissions were identified. On
the basis of its review, the staff concluded that there is reasonable assurance that the applicant
had adequately identified the reactor vessel components that are within the scope of license
renewal, as required by 10 CFR 54.4(a), and the reactor vessel components that are subject to
an AMR, as required by 10 CFR 54.21 (a)(1).
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2.3.1.2 Reactor Vessel Internals
2.3.1.2.1 Summary of Technical Information in the Application
In LRA Section 2.3.1.2, the applicant described the reactor vessel internals. The reactor vessel
internals are unique to each unit and provide partitions between regions within the reactor
vessel in order to provide proper coolant distribution, thereby allowing power operation without
fuel damage due to inadequate cooling. The reactor vessel internals also provide positioning
and support for the fuel assemblies, control rods, in-core flux monitors, and other components
to assure that control rod movement is not impaired. In addition, the reactor vessel internals
provide a floodable volume so that the core can be adequately cooled if there is an external
reactorvessel breach in the nuclear system process barrier.
The reactor vessel internals consist of the following components:
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

core shroud
shroud head and steam separator assembly
core support
top guide
fuel support pieces
control rod guide tubes (control rod housing)
jet pump assemblies
steam dryers
feed water spargers
core spray lines and spargers
vessel head spray nozzle
differential pressure and liquid control line
in-core flux monitor guide tubes
startup neutron sources
surveillance sample holders

The reactor vessel contains SR components that are relied upon to remain functional during,
and following, DBEs to ensure the following intended functions:
*
*
*
*
*

provides physical support for the reactor core and the reactor vessel internals
ensures a floodable volume and coolant distribution to mitigate accidents
provides pressure boundary
provides spray pattern
provides structural support

In LRA Table 2.3.1.2, the applicant identified the following reactor vessel internals component
types that are within the scope of license renewal and subject to an AMR: core shroud and
plate; core spray lines and spargers; control rod drive (CRD) housing; dry tubes and guide
tubes; fuel support; jet pump assemblies; and top guide.
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2.3.1.2.2 Staff Evaluation
The staff reviewed LRA Section 2.3.1.2 and UFSAR Section 3.3, 4.2, and Appendices J, K, and
L using the evaluation methodology described in SER Section 2.3. The staff conducted its
review in accordance with the guidance described in SRP-LR Section 2.3.
In conducting its review, the staff evaluated the system functions described in the LRA and UFSAR in
accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had not omitted
from the scope of license renewal any components with intended functions delineated under
10 CFR 54.4(a). The staff then reviewed those components that the applicant had identified as
being within the scope of license renewal to verify that the applicant had not omitted any
passive and long-lived components that should be subject to an AMR in accordance with the
requirements of 10 CFR 54.21 (a)(1).
In reviewing LRA Section 2.3.1.2, the staff identified areas in which additional information
was necessary to complete the evaluation of the applicant's scoping and screening results.
In RAI 2.3.1.2-1, dated October 8, 2004, the staff requested the applicant to determine whether
the scoping criteria of 10 CFR 54.4 (a) and the screening criteria of 10 CFR 54.21 (a)(1) had
been properly applied. The staff requested the following:
In LRA Table 2.3.1.2, one of the intended functions of core spray spargers was
appropriately identified as maintaining the spray pattern in a manner that all fuel
assemblies will be adequately cooled following a loss of coolant accident (LOCA). The
staffs understanding is that adequate long-term core cooling following a LOCA can only
be assured by retaining the original spray distribution over the core, which was assumed
for the CLB. In the SER for the Boiling Water Reactor Vessel and Internals Project
(BWRVIP)-18 report, the staff had concluded that, when performing inspection of core
spray spargers, all boiling water reactor (BWR) plants must be treated as
geometry-critical plants. Furthermore, it is staffs understanding that the previous
BWRVIP designations of "geometry-tolerant" plants have been rescinded and all plants
are now considered to be "geometry-critical." Consequently, in order to assure adequate
cooling of the uncovered upper third of the core, the core spray system must provide
adequate spray distribution to all assemblies in the core. The staff also believes that
leakage through sparger and piping cracks, as well as repairs and potential blockage of
spray nozzles must be considered in assessing the core spray distribution. As a result, it
is essential that spraying water on the fuel assemblies in a pattern that was originally
designed must be maintained, and that the applicant's aging management activities
provide reasonable assurance that the original spray distribution will be preserved
during the period of extended operation.
On the basis of the above discussion, the staff requests the applicant to affirm that when
performing inspection of core spray spargers, the BFN plants are inspected in
accordance to the requirements for the ugeometry-critical" plants, as required by the
staff SER for the BWRVIP-18 report; and that the original spray pattern assumed for the
CLB will be preserved during the extended period of operation.
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In its response, by letter dated November 3, 2004, the applicant stated that BFN is performing
inspections as required by the BWRVIP-18 report, as modified by January 11, 1999, letter,
which requires that core spray spargers of all plants receive the same type of inspection. Tho
applicant also stated that, based on the Chemistry Control Program and that the nozzles are
constructed of a stainless steel material, corrosion is not a credible aging mechanism to cause
flow blockage.
Based on its review, the staff found the applicant's response to RAI 2.3.1.2-1 acceptable. The
applicant included the subject components and their intended functions as within scope
requiring an AMR. Therefore, the staffs concern described in RAI 2.3.1.2-1 is resolved.
Recent industry experience of steam dryer failures at operating BWRs and the potential of
steam dryers to generate loose parts that can degrade SR components have necessitated that
the staff reconsider whether steam dryers should be within the scope of license renewal, in
accordance with 10 CFR 54.4(a)(2), and require aging management. Although the steam dryer
does not perform an SR function, the steam dryer must maintain its structural integrity to
support emergency core cooling system (ECCS) operation, and also to prevent the occurrence
of loose parts in the reactor vessel or steam lines that could adversely affect plant operation.
In RAI 2.3.1.2-2, dated October 8, 2004, the staff requested the applicant to provide the
following additional information:
*

Whether the steam dryer designs at BFN and Quad Cities are similar. If not, the
applicant was requested to describe the significant differences between the two designs
that support the conclusion that steam dryer failures similar to those that occurred at
Quad Cities are unlikely to develop at the BFN steam dryers following power uprate.

*

Describe any actions, including analysis, that will be performed to confirm that extended
power uprate' conditions will not generate loose parts from the steam dryer.

In its response, by letter November 3, 2004, the applicant stated that the steam dryers had
been added within the scope of license renewal on the basis of 10 CFR 54.4(a)(2) scoping
criterion. In addition, the applicant provided the following information to compare the
configuration of the steam dryers at BFN with the configuration of the steam dryers at the Quad
Cities Nuclear Power Station plants.
There are three general types of steam dryer configurations:
1.

BWR/3-style steam dryers with a square hood and internal braces (This is the
configuration at Quad Cities).

2.

BWR/4-style steam dryers that have slanted hoods (This is the configuration at
BFN).

'TVA by letter dated January 7, 2005, agreed to decouple the power uprate licensing
request from License Renewal Application. The safety review of this item will be further
evaluated as part of the EPU review.
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3.

BWRI5 and later steam dryer designs that incorporate curved hoods to optimize
the steam flow.

Basically the BFN dryer is a slanted hood design, which is much less susceptible to
vibration-induced failures than the square hood design of the Quad Cities dryers. General
Electric Corporation (GE) has conducted finite element model analysis, which documents that
the square hood is more susceptible to operating stresses. The forcing function for the dryer
loads has been identified as being primarily acoustic loads that originate in the steam lines. The
BWRVIP and the industry have efforts underway to develop methods to measure and
document the amount of additional loads that may be placed on the dryer as the result of
uprated conditions. The applicant further stated that it will follow the BWRVIP guidelines for the
inspection and evaluation of the dryers to insure their future integrity under uprated operating
conditions.
The applicant added the subject components within the scope requiring an AMR and the staff's
concerns described in RAI 2.3.1.2-2 are partly resolved. However, the subject of the second
question of the staff RAI is currently being reviewed as part of the ongoing EPU review (see
footnote previous page).
2.3.1.2.3 Conclusion
The staff reviewed the LRA and RAI responses to determine whether any SSCs that should be
within the scope of license renewal had not been identified by the applicant. No omissions were
identified. In addition, the staff performed a review to determine whether any components that
should be subject to an AMR had not been identified by the applicant. No omissions were
identified. On the basis of its review, the staff concluded that there is reasonable assurance that
the applicant had adequately identified the reactor vessel internals components that are within
the scope of license renewal, as required by 10 CFR 54.4(a), and the reactor vessel internals
components that are subject to an AMR, as required by 10 CFR 54.21 (a)(1).
2.3.1.3 Reactor Vessel Vents and Drains System
2.3.1.3.1 Summary of Technical Information in the Application
In LRA Section 2.3.1.3, the applicant described the reactor vessel vents and drains system. The
reactor vessel vents and drains system consists of the valves and piping connected to the
reactor coolant pressure boundary (RCPB). This includes the reactor vessel head vent piping,
the reactor vessel bottom head drain piping, and the blowdown piping from the main steam
relief valves (MSRVs) to the pressure suppression chamber. The system is unique to each unit
and shares no components with other units. All piping and components are located within the
primary containment.
The reactor vessel vents and drains system contains SR components that are relied upon to
remain functional during, and following, DBEs to ensure the following intended functions:
*

provides a path for the main steam (MS) system, safety relief valves (SRVs), and steam
blowdown to the primary containment suppression pool

*

provides RCPB
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*

provides mechanical closure

*

provides pressure boundary

*

provides structural support

In LRA Table 2.3.1.3, the applicant identified the following reactor vessel vents and drains
system component types that are within the scope of license renewal and subject to an AMR:
bolting, fittings, RCPB fittings, piping, RCPB piping, valves, and RCPB valves.
2.3.1.3.2 Staff Evaluation
The staff reviewed LRA Section 2.3.1.3 and UFSAR Sections 4.11, 7.8, and C.2 using the
evaluatiDn methodology described in SER Section 2.3. The staff conducted its review
in accordance with the guidance described in SRP-LR Section 2.3.
Inconducting its review, the staff evaluated the system functions described in the LRA and UFSAR in
accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had not omitted
from the scope of license renewal any components with intended functions delineated under
10 CFR 54.4(a). The staff then reviewed those components that the applicant had identified as
being within the scope of license renewal to verify that the applicant had not omitted any
passive and long-lived components that should be subject to an AMR in accordance with the
requirements of 10 CFR 54.21(a)(1).
2.3.1.3.:3 Conclusion
The staff reviewed the LRA to determine whether any SSCs that should be within the scope of
license renewal had not been identified by the applicant. No omissions were identified. In
addition, the staff performed a review to determine whether any components that should be
subject to an AMR had not been identified by the applicant. No omissions were identified. On
the basis of its review, the staff concluded that there is reasonable assurance that the applicant
had adequately identified the reactor vessel vents and drains system components that are
within the scope of license renewal, as required by 10 CFR 54.4(a), and the reactor vessel
vents and drains system components that are subject to an AMR, as required by
10 CFR 54.21 (a)(1).

2.3.1.4 Reactor Recirculation System
2.3.1.4.1 Summary of Technical Information in the Application
In LRA Section 2.3.1.4, the applicant described the reactor recirculation system. The reactor
recirculation system is unique to each unit and consists of two piping loops connected to, but
external to, the reactor vessel. Each loop has a single, variable speed, motor driven pump with
pump suction and discharge valves. Each pump takes suction from the reactor vessel
downcorner region and discharges into a manifold that supplies flow to ten jet pumps contained
within the reactor vessel. During normal operations, the system provides sufficient subcoolecl
water to the reactor core to maintain the normal core operating temperatures. The system also
provides control of reactor power by varying recirculation flow during normal operations. In
addition, the system provides a flow path for the low pressure coolant injection flow from the
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RHR system to the reactor vessel during design basis accidents (DBAs) and a flow path to and
from the RHR system for removal of decay heat at low temperatures.
The reactor recirculation system contains SR components that are relied upon to remain
functional during, and following DBEs. The failure of NSR SSCs in the reactor recirculation
system could prevent the satisfactory accomplishment of an SR function. In addition, the
reactor recirculation system performs functions that support fire protection, EQ, and ATWS.
The intended functions within the scope of license renewal include the following:
*
*
*
*
*
*

provides RCPB
provides a primary containment boundary
restricts flow
provides mechanical closure
provides pressure boundary
provides structural support

In LRA Table 2.3.1.4, the applicant identified the following reactor recirculation system
component types that are within the scope of license renewal and subject to an AMR: bolting,
fittings, RCPB fittings, flexible connectors, heat exchangers, piping, RCPB piping, pumps,
reactor coolant pumps, restricting orifices, RCPB restricting orifices, strainers, tanks, tubing,
valves, and RCPB valves.
2.3.1.4.2 Staff Evaluation
The staff reviewed LRA Section 2.3.1.4 and UFSAR Sections 3.7.6, 4.3, 5.2.3, 7.8, 7.9, and
7.19 using the evaluation methodology described in SER Section 2.3. The staff conducted its
review in accordance with the guidance described in SRP-LR Section 2.3.
In conducting its review, the staff evaluated the system functions described in the LRA and UFSAR in
accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had not omitted
from the scope of license renewal any components with intended functions delineated under
10 CFR 54.4(a). The staff then reviewed those components that the applicant had identified as
being within the scope of license renewal to verify that the applicant had not omitted any
passive and long-lived components that should be subject to an AMR in accordance with the
requirements of 10 CFR 54.21 (a)(1).
In reviewing LRA Section 2.3.1.4, the staff identified an area in which additional information
was necessary to complete the evaluation of the applicant's scoping and screening results. The
staff requested the applicant to determine whether the scoping criteria of 10 CFR 54.4 (a) and
the screening criteria of 10 CFR 54.21 (a)(1) have been properly applied.
In RAI 2.3.1.4-1, dated October 8, 2004, the staff stated that in LRA Table 2.3.1.4, for the
reactor recirculation system, and for other systems, for example, the containment inerting
system, heat exchangers have been identified as a component type within the scope of license
renewal. However, for these heat exchangers, the pressure boundary function was identified as
the only intended function requiring aging management. Therefore, the staff requested the
applicant to clarify why the heat transfer function was not also identified as an intended function
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that needs to be maintained during the extended period of operation by assigning appropriate
aging management program (AMP) for it.
In its response, by letter dated November 3, 2004, the applicant stated that the heat
exchangers associated with LRA Table 2.3.1.4 are the heat exchangers shown on license
renewal drawings 2-47E844-2-LR and 3-47E817-2-LR. The shell sides of these heat
exchangers are within the scope of license renewal for secondary containment as a pressure
boundary for the raw water system. These heat exchangers are not SR, but the tube side is
within the scope of license renewal to satisfy 10 CFR 54.4(a)(2) requirements only. Therefore,
these heat exchangers are not credited for their heat transfer function.
Based on its review, the staff found the applicant's response to RAI 2.3.1.4-1 acceptable. The
applicant provided the justification as to why the heat transfer function of the subject
components need not be within the scope of license renewal requiring aging management.
Therefore, the staffs concern described in RAI 2.3.1.4-1 is resolved.
2.3.1.4.3 Conclusion
The staff reviewed the LRA, the accompanying scoping boundary drawings, and RAI response
described above to determine whether any SSCs that should be within the scope of license
renewal had not been identified by the applicant. No omissions were identified. In addition, the
staff performed a review to determine whether any components that should be subject to an
AMR had not been identified by the applicant. No omissions were identified. On the basis of its
review, the staff concluded that there is reasonable assurance that the applicant had
adequately identified the reactor recirculation system components that are within the scope of
license renewal, as required by 10 CFR 54.4(a), and the reactor recirculation system
components that are subject to an AMR, as required by 10 CFR 54.21 (a)(1).
2.3.2 Engineered Safety Features
In LRA Section 2.3.2, the applicant identified the structures and components of the engineered
safety features (ESFs) that are subject to an AMR for license renewal.
The applicant described the supporting structures and components of the ESF in the following
sections; of the LRA:
*
*
*
*
*
*
*

2.3.2.1
2.3.2.2
2.3.2.3
2.3.2.4
2.3.2.5
2.3.2.6
2.3.2.7

containment systems
standby gas treatment system
high pressure coolant injection system
residual heat removal system
core spray system
containment inerting system
containment atmosphere dilution system

The corresponding SER subsections, 2.3.2.1 - 2.3.2.7, present the staffs review findings with
respect to the ESF for BFN.
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2.3.2.1 ContainmentSystem
2.3.2.1.1 Summary of Technical Information in the Application
In LRA Section 2.3.2.1, the applicant described the containment system. The containment
system includes the following subsystems: the primary containment and primary containment
isolation system, the secondary containment, and the reactor building ventilation system. The
scoping and screening results for the primary containment isolation valves for the various
processes are presented within their respective systems. The results of the scoping and
screening evaluations for the other components within the containment system including valves,
piping, penetrations, structural steel, that are essential for primary containment integrity, are
presented in other sections of this SER.
The primary containment system for each unit employs an independent pressure suppression
that houses the reactor vessel, reactor coolant recirculation loops, and other branch
connections of systems that form the RCPB. The Mark I containment is a pressure suppression
system design, which consists of a drywell and a pressure suppression chamber that is
alternatively referred to as the "torus" or "wetwell." The Mark I pressure suppression system
also contains a connecting vent system between the drywell and the pressure suppression
chamber, isolation valves, equipment for establishing and maintaining a pressure differential
between the drywell and pressure suppression chamber, and other service equipment. Air that
is transferred to the pressure suppression chamber pressurizes the chamber and is
subsequently vented to the drywell to equalize the pressure between the two vessels, and it is
necessary in the event of a process system piping failure within the drywell. Cooling systems
are provided to remove heat from the drywell and the water from the pressure suppression
chamber, thus cooling and controlling the pressure in the primary containment under accident
conditions. In addition, valves and flowpaths are provided to control the internal and the
torus/drywell differential pressure. If long-term, post-accident cooling capability is lost, resulting
in a pressure increase that would jeopardize the structural integrity of the primary containment,
a hardened wetwell vent to the plant stack can be opened to relieve the pressure increase.
The containment system also includes the secondary containment system. The secondary
containment system provides an essentially leak-tight envelope for any radiation release from
the primary containment during DBEs. The secondary containment system also provides a
primary envelope for radiation releases when the primary containment systems are open for
refueling or maintenance.
This structure is divided into three reactor zones and a refueling zone. Each reactor zone
houses the reactor, the primary containment, and the individual unit's ECCS. The structure also
contains a spent fuel storage pool for each individual unit. The refueling zone allows continuous
access to the three spent fuel storage pools and the reactor vessel for refueling and servicing.
The reactor building ventilation system is also included within the containment system. The
reactor building is heated, cooled, and ventilated during normal and shutdown operations by a
circulating air system. The reactor building ventilation system is shut down and isolated when a
zone of secondary containment is isolated and connected to the standby gas treatment (SGT)
system. The ventilation system has supply fans that provide makeup air that is filtered, heated
by hot water coils for winter heating, and cooled by evaporative coolers for summer cooling. Air
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is exhausted from the reactor building by exhaust fans located on the building's roof. Air from
each zone is monitored before release. The reactor building ventilation system also includes
area cooling units for areas containing ECCS components.
The containment system contains SR components that are relied upon to remain functional
during, and following, DBEs. The failure of NSR SSCs in the containment system could prevent
the satisfactory accomplishment of an SR function. In addition, the containment system
performs functions that support fire protection, EQ, and SBO.
The intended functions within the scope of license renewal include the following:
*

provides a primary containment boundary

*

provides a vacuum relief system (vacuum breaker valves) to prevent drywell or
suppression chamber (torus) negative pressure from damaging the containment
structure

*

provides air-operated re-closure of the inboard reactor building to the torus vacuum
breakers

*

provides pressure suppression by cooling/condensation of the safety relief valves
(SRVs) steam from boiler drains and vents system and reactor core isolation cooling
(RCIC) system and high pressure coolant injection (HPCI) system turbine exhaust
steam

*

accepts HPCI and RCIC system pump minimum bypass flow

*

provides a water supply to the RCIC system, HPCI system, core spray (CS) system, and
RHR system pumps

*

provides forced air cooling for the RHR system and the CS system pump motors

*

provides a secondary containment boundary (passive functions)

*

provides a pressure boundary of containment system components connected to the
control air system that must maintain the pressure boundary in support of supplying
containment atmosphere dilution (CAD) to the main steam safety relief valves (MSRVs)

*

Provides fire dampers that are required for unit operation

*

provides debris protection

*

provides fire barrier

*

provides for heat transfer

*

provides mechanical closure

v

provides pressure boundary

*

provides structural support

In LRA Table 2.3.2.1, the applicant identified the following containment system component
types that are within the scope of license renewal and subject to an AMR: bolting, ductwork,
heat exchangers, fire dampers, flexible connectors, fittings, piping, strainers, traps, tubing, arid
valves.
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2.3.2.1.2 Staff Evaluation
The staff reviewed LRA Section 2.3.2.1, LRA Appendix F, and UFSAR Sections 5.2, 5.3,
5.3.3.2, 5.3.3.6, and 7.3, F.7.1, and F.7.11 using the evaluation methodology described in SER
Section 2.3. The staff conducted its review in accordance with the guidance described in
SRP-LR Section 2.3.
In conducting the review, the staff reviewed the system functions described in the LRA and
UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had
not omitted from the scope of license renewal any components with intended functions
delineated under 10 CFR 54.4(a). The staff then reviewed those components that the applicant
had identified as being within the scope of license renewal to verify that the applicant had not
omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21 (a)(1).
In reviewing LRA Section 2.3.2.1, the staff identified an area in which additional information was
necessary to complete the review of the applicant's scoping and screening results. Therefore,
by letter dated October 8, 2004, the staff issued an RAI concerning the specific issues to
determine whether the applicant had properly applied the scoping criteria of 10 CFR 54.4(a)
and the screening criteria of 10 CFR 54.'21(a)(1). The following paragraphs describe the staffs
RAls and the applicant's related responses.
In RAI 2.3.2.1-1, the staff requested that the applicant clarify whether all the system
components such as, but not limited to, air cooling unit housings, dampers and damper
housings, cooling coil housings, valve bodies, and screens for intake and exhaust structures
are within the scope of license renewal in accordance with 10 CFR 54.4(a), and subject to an
AMR in accordance with 10 CFR 54.21(a)(1).
In its response, by letter dated November 3, 2004, and supplemented by a letter dated
December 3, 2004, the applicant stated that all applicable system components consisting of air
cooling unit housings, dampers and damper housings, cooling coil housings, and valve bodies
are within the scope of license renewal in accordance with 10 CFR 54.4(a), and subject to an
AMR in accordance with 10 CFR 54.21 (a)(1) for the RBVS (containment). LRA Section 2.3.5,
"Notes Associated with the Section 2.3 Tables," is revised to reflect these component types
and, therefore, is part of "Component Types" in LRA Table 2.3.2.1, "Containment System," and
LRA Table 3.2.2.1, 'Containment System-Summary of Aging Management Evaluation." The
applicant also stated that the RBVS contains an intake plenum that contains louvers with
screens and that these components perform no license renewal function; therefore, these
components are not within the scope of license renewal.
Based on the review, the staff found the applicant's response to RAI 2.3.2.1-1 acceptable. The
applicant clarified that all applicable system components consisting of air cooling unit housings,
dampers and damper housings, cooling coil housings, and valve bodies are within the scope of
license renewal, and subject to an AMR for the RBVS and are already included in "Component
Types" in LRA Tables 2.3.2.1 and 3.2.2.1. Since the RBVS intake plenum with louvers and
screens performs no license renewal function, these components are not within the scope of
license renewal. Therefore, the staffs concern described in RAI 2.3.2.1-1 is resolved.
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2.3.2.1.3 Conclusion
The staff reviewed the LRA and RAI response described above to determine whether any S'SCs
that should be within the scope of license renewal had not been identified by the applicant. No
omissions were identified. In addition, the staff performed a review to determine whether any
components that should be subject to an AMR had not been identified by the applicant. No
omissions were identified. On the basis of its review, the staff concluded that there is
reasonable assurance that the applicant had adequately identified the containment system
components that are within the scope of license renewal, as required by 10 CFR 54.4(a), and
the con:ainment system components that are subject to an AMR, as required by
10 CFR 54.21(a)(1).
2.3.2.2 Standby Gas Treatment System
2.3.2.2.1 Summary of Technical Information in the Application
In LRA Section 2.3.2.2, the applicant described the SGT system. The SGT system is shared
between Units 1, 2, and 3. The SGT system consists of a suction duct system, three filter trains
and blowers, and a discharge vent system. The common suction duct system takes suction
from the normal ventilation exhaust duct of each of the three reactor zones and from the
refueling zone that is independent of the normal ventilation system. Each filter train contains a
moisture separator, a heater, a pre-filter, an upstream high efficiency particulate air (HEPA)
filter, a charcoal filter, and a downstream HEPA filter. These three filter trains and blowers are
arranged in parallel. The three blowers share a common discharge header that discharges to
the plarit stack 600 feet in elevation. The filter trains and blowers are located in the SGT
building. The SGT system is normally in standby operation and will start automatically, when
required.
The SGT system contains SR components that are relied upon to remain functional during, and
following, DBEs. In addition, the SGT system performs functions that support EQ.
The intended functions within the scope of license renewal include the following:
*

maintains negative pressure in the secondary containment on the primary containment
system group six isolation signal

*

filters airborne particulates and gases including those from the HPCI and CAD systems
prior to discharge to the off-gas system

*

maintains negative pressure in secondary containment on primary containment system
signal due to radiation monitoring system refueling zone high radiation signal

*

provides mechanical closure

*

provides pressure boundary

*

provides structural support

In LRA Table 2.3.2.2, the applicant identified the following SGT system component types that
are within the scope of license renewal and subject to an AMR: bolting, ductwork, fittings,
flexible connectors, piping, tubing, and valves.
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2.3.2.2.2 Staff Evaluation
The staff reviewed LRA Section 2.3.2.2 and LRA Appendix F and UFSAR Sections 5.3.3,
7.12.5, and F.7.18 using the evaluation methodology described in SER Section 2.3. The staff
conducted its review in accordance with the guidance described in SRP-LR Section 2.3.
In conducting the review, the staff reviewed the system functions described in the LRA and
UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had
not omitted from the scope of license renewal any components with intended functions
delineated under 10 CFR 54.4(a). The staff then reviewed those components that the applicant
had identified as being within the scope of license renewal to verify that the applicant had not
omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21(a)(1).
In reviewing LRA Section 2.3.2.2, the staff identified an area in which additional information was
necessary to complete the review of the applicant's scoping and screening results. Therefore,
by letter dated October 8, 2004, the staff issued an RAI concerning the specific issues to
determine whether the applicant had properly applied the scoping criteria of 10 CFR 54.4(a)
and the screening criteria of 10 CFR 54.21(a)(1). The following paragraphs describe the staffs
RAI and the applicant's responses.
In RAI 2.3.2.2-1, the staff requested the applicant to clarify whether all the system's
components such as, but not limited to, fan housings, filter housing, damper housing, valve
bodies, screens for intake and exhaust structures, and all other applicable components of the
system, including duct sealants, wall sealants, pressure boundary sealants are within the scope
of license renewal in accordance with 10 CFR 54.4(a), and subject to an AMR in accordance
with 10 CFR 54.21 (a)(1).
In its response, by letter dated November 3, 2004, and supplemented by a letter dated
December 3, 2004, the applicant stated that all applicable system components consisting of fan
housings, filter housing, damper housing, valve bodies including duct sealants, wall sealants,
and pressure boundary sealants are within the scope of license renewal in accordance with
10 CFR 54.4(a), and subject to an AMR in accordance with 10 CFR 54.21 (a)(1) for the SGT
system. The applicant also stated that structural sealants, such as those required to maintain
the secondary containment at a negative pressure with respect to the adjacent areas, are
contained in LRA Section 3.5.2.1.2 and Table 3.5.2.2 as component types "Compression Joints
and Seals" and "Caulking and Sealants," and that the SGT system does not contain air
intake/exhaust structures with screens (SGT system exhausts to the reinforced concrete
chimney (plant stack) as addressed in LRA Section 2.4.6.1).
In LRA Section 2.3.5, "Notes Associated with the Section 2.3 Tables," "Component Types" are
revised to reflect these components and, therefore, are part of LRA Table 2.3.2.2, "Standby
Gas Treatment System" and LRA Table 3.2.2.2, "Standby Gas Treatment System-Summary of
Aging Management Evaluation."
Based on its review, the staff found the applicant's response to RAI 2.3.2.2-1 acceptable. The
applicant clarified that all applicable system components consisting of fan housings, filter
housing, damper housing, valve bodies, and all other applicable components of the system,
including duct sealants, wall sealants, and pressure boundary sealants are within the scope of
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license renewal, and subject to an AMR for the SGT system and are already included in
"Compcnent Types" in LRA Tables 2.3.2.2 and 3.2.2.2. Therefore, the staff's concern described
in RAI 2.3.2.2-1 is resolved.
2.3.2.2.3 Conclusion
The staff reviewed the LRA and RAI response described above to determine whether any SSCs
that should be within the scope of license renewal had not been identified by the applicant. ND
omissions were identified. In addition, the staff performed a review to determine whether any
components that should be subject to an AMR had not been identified by the applicant. No
omissions were identified. On the basis of its review, the staff concluded that there is
reasonable assurance that the applicant had adequately identified the SGT system components
that are within the scope of license renewal, as required by 10 CFR 54.4(a), and the SGT
system components that are subject to an AMR, as required by 10 CFR 54.21 (a)(1).
2.3.2.3 High Pressure Coolant Injection System
2.3.2.3.1 Summary of Technical Information in the Application
In LRA Section 2.3.2.3, the applicant described the HPCI system. The HPCI system, in
conjunction with the other ECCSs, limits the peak fuel clad temperature, over the complete
spectrum of possible break sizes in the RCPB, during design-basis accidents. The HPCI
system also provides adequate core cooling for small breaks and depressurizes the reactor
coolant systems to allow low-pressure coolant injection and core spray flow. In addition, the
HPCI system provides reactor vessel make-up, pressure control, and decay heat removal
during regulated events.
Each unit has an individual HPCI system and no components are shared; however, each unil's
HPCI pump may take suction from any unit's condensate storage tank. The HPCI system
consists of a single steam turbine-driven pump. The steam supply for the turbine comes from
the MS system and exhausts to the suppression pool. The pump takes suction from the
condensate storage tank, or the suppression pool, and discharges into the reactor vessel,
through the feedwater (FW) system. A full-flow test line to the condensate storage tank is
provided. During normal operation, the HPCI system is in standby. The HPCI system
automatically starts if there is high pressure in the drywell or a low-water level in the reactor
vessel.
The HPCI system contains SR components that are relied upon to remain functional during,
and following, DBEs. The failure of NSR SSCs in the HPCI system could prevent the
satisfactory accomplishment of an SR function. In addition, the HPCI system performs functions
that support fire protection, EQ, and SBO.
The intended functions within the scope of license renewal include the following:
*

provides an RCPB during HPCI system standby and operation

*

provides a primary containment boundary during HPCI system standby and operation
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*

limits the loss of coolant through the HPCI system steam supply line break (passive,
flow restrictor built into the steam line)

*

provides a secondary containment boundary

*

establishes a main steam safety isolation valve (MSIV) leakage pathway to the
condenser

*

provides coolant to the reactor vessel until it can be manually run in the condensate
storage tank to condensate storage tank recirculation mode for pressure relief and
decay heat

*

provides debris protection

*

provides for flow distribution

*

restricts flow

*

provides for heat transfer

*

provides mechanical closure

*

provides pressure boundary

*

provides structural support

In LRA Table 2.3.2.3, the applicant identified the following HPCI system component types that
are within the scope of license renewal and subject to an AMR: bolting, condenser, expansion
joint, fittings, RCPB fittings, flexible connectors, gland seal blower, heat exchangers, piping,
RCPB piping, pumps, restricting orifice, RCPB restricting orifice, strainers, tanks, traps, tubing,
turbines, valves, and RCPB valves.
2.3.2.3.2 Staff Evaluation
The staff reviewed LRA Section 2.3.2.3 and UFSAR Sections 5.2.3, 5.3, 6.3, 6.4.1, and 7.4
using the evaluation methodology described in SER Section 2.3. The staff conducted its review
in accordance with the guidance described in SRP-LR Section 2.3.
In conducting its review, the staff evaluated the system functions described in the LRA and UFSAR in
accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had not omitted
from the scope of license renewal any components with intended functions delineated under
10 CFR 54.4(a). The staff then reviewed those components that the applicant had identified as
being within the scope of license renewal to verify that the applicant had not omitted any
passive and long-lived components that should be subject to an AMR in accordance with the
requirements of 10 CFR 54.21(a)(1).
2.3.2.3.3 Conclusion
The staff reviewed the LRA to determine whether any SSCs that should be within the scope of
license renewal had not been identified by the applicant. No omissions were identified. In
addition, the staff performed a review to determine whether any components that should be
subject to an AMR had not been identified by the applicant. No omissions were identified. On
the basis of its review, the staff concluded that there is reasonable assurance that the applicant
had adequately identified the HPCI system components that are within the scope of license
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renewa, as required by 10 CFR 54.4(a), and the HPCI system components that are subject 1:o
an AMR, as required by 10 CFR 54.21(a)(1).
2.3.2.4 Residual Heat Removal System
2.3.2.4.1 Summary of Technical Information in the Application
In LRA Section 2.3.2.4, the applicant described the RHR system. Each unit has two RHR
system loops and each loop has two RHR pumps and two RHR heat exchangers. The pump
suction header and the heat exchanger discharge header of one loop in Unit 1 and one loop in
Unit 2 can be cross-connected. A similar cross-connection is provided between Unit 2 and
Unit 3.
The RHR system provides a number of functions that are manually initiated. The RHR system
provides shutdown cooling during normal operations and regulated events. The RHR systerm, in
conjunction with the other ECCSs, also provides core flooding to limit the peak fuel clad
temperatures over the complete spectrum of possible break sizes in the RCPB during
design-basis accidents.
Provisions are provided within the RHR system, for both makeup and reject, to maintain the
suppression pool level within the required limits. Cross-connections with the fuel pool cooling
system allow the RHR heat exchangers to supplement heat removal and provide a permanent
source of makeup water for the spent fuel pool.
The RHR contains SR components that are relied upon to remain functional during, and
following, DBEs. The failure of NSR SSCs in the RHR could prevent the satisfactory
accomplishment of an SR function. In addition, the RHR performs functions that support fire
protection, EQ, and SBO.
The intended functions within the scope of license renewal include the following:
*

provides suppression pool water cooling to maintain the suppression pool water
temperature below limits to assure that pump net positive suction head requirements are
met and that complete condensation of blowdown steam from a design-basis LOCA can
be expected

*

provides spray to drywell and torus for containment cooling and lowering of containment
pressure under post-accident conditions

*

provides a secondary containment boundary and a pressure boundary interface with the
condensate ring header

*

provides RCPB

*

provides RHR system piping flow path for transmission of condensate and
demineralized water system water supply to HPCI system piping upstream of HPCI
system pump

*

provides RHR system piping flow path from the HPCI system pump minimum flow
coolant to the main RHR system heat exchangers
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*

provides debris protection

*

provides for flow distribution

*

restricts flow

*

provides for heat transfer

*

provides mechanical closure

*

provides pressure boundary

*

provides structural support

In LRA Table 2.3.2.4, the applicant identified the following RHR system component types that
are within the scope of license renewal and subject to an AMR: bolting, fittings, RCPB fittings,
heat exchangers, piping, RCPB piping, pumps, restricting orifice, strainers, tubing, valves, and
RCPB valves.
2.3.2.4.2 Staff Evaluation
The staff reviewed LRA Section 2.3.2.4 and UFSAR Sections 3.3, 4.1, 4.8, 5.2.3, 5.3, 6.4.4,
7.3, 7.4, 7.18, 9.2, 10.5, 10.9, 10.10, 10.17, F7.9, F7.15, and F7.16 using the evaluation
methodology described in SER Section 2.3. The staff conducted its review in accordance with
the guidance described in SRP-LR Section 2.3.
Inconducting its review, the staff evaluated the system functions described in the LRA and UFSAR in
accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had not omitted
from the scope of license renewal any components with intended functions delineated under
10 CFR 54.4(a). The staff then reviewed those components that the applicant had identified as
being within the scope of license renewal to verify that the applicant had not omitted any
passive and long-lived components that should be subject to an AMR in accordance with the
requirements of 10 CFR 54.21 (a)(1).
2.3.2.4.3 Conclusion
The staff reviewed the LRA to determine whether any SSCs that should be within the scope of
license renewal had not been identified by the applicant. No omissions were identified. In
addition, the staff performed a review to determine whether any components that should be
subject to an AMR had not been identified by the applicant. No omissions were identified. On
the basis of its review, the staff concluded that there is reasonable assurance that the applicant
had adequately identified the RHR system components that are within the scope of license
renewal, as required by 10 CFR 54.4(a), and the RHR system components that are subject to
an AMR, as required by 10 CFR 54.21(a)(1).

2.3.2.5 Core Spray System
2.3.2.5.1 Summary of Technical Information in the Application
In LRA Section 2.3.2.5, the applicant described the CS system. The CS system, in conjunction
with the other ECCSs, provides spray cooling to the reactor core to limit the peak fuel clad
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temperature over the complete spectrum of possible break sizes in the RCPB during
design-basis accidents. Each individual unit contains a separate CS system with two
independent loops. Each loop has two pumps that can pump water from the suppression pool
directed into the reactor vessel to the spray headers located above the core and within the core
shroud. Some CS system components are located within the reactor vessel; these components
are evaluated in the reactor vessel internals section of this SER.
Full-flow pump test capability is provided by discharge line to the suppression pool. During
normal operation, the CS system is in standby and can be started automatically, when required.
Full-flow suction lines from the condensate storage tanks penetrate the secondary containment
and provide a suction flow path for the RCIC and HPCI systems.
The CS system contains SR components that are relied upon to remain functional during, and
following, DBEs. The failure of NSR SSCs in the CS system could prevent the satisfactory
accomplishment of an SR function. In addition, the CS system performs functions that support
EQ.
The intended functions within the scope of license renewal include the following:
supplies cooling water to the reactor (automatic initiation)
*

provides RCPB

*

provides a primary containment boundary

*

provides a secondary containment boundary and pressure boundary interface with the
condensate system ring header

*

provides debris protection

*

restricts flow

*

provides mechanical closure

*

provides pressure boundary

*

provides structural support

In LRA Table 2.3.2.5, the applicant identified the following CS system component types that Eire
within the scope of license renewal and subject to an AMR: bolting, fittings, RCPB fittings,
piping, R.CPB piping, pumps, restricting orifice, RCPB restricting orifice, strainers, tanks, tubing,
valves, and RCPB valves.
2.3.2.5.2 Staff Evaluation
The staff reviewed LRA Section 2.3.2.5 and the UFSAR Sections 4.4, 5.2, 5.3, 6.4.3, 7.3, 7.4.,
7.8, 10.10, and 11.7 using the evaluation methodology described in SER Section 2.3. The staff
conducted its review in accordance with the guidance described in the SRP-LR Section 2.3.
In conducting its review, the staff evaluated the system functions described in the LRA and UFSAR in
accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had not omitted
from the scope of license renewal any components with intended functions delineated under
10 CFR 54.4(a). The staff then reviewed those components that the applicant had identified as
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being within the scope of license renewal to verify that the applicant had not omitted any
passive and long-lived components that should be subject to an AMR in accordance with the
requirements of 10 CFR 54.21(a)(1).
In reviewing LRA Section 2.3.2.5, the staff identified an area in which additional information
was necessary to complete the evaluation of the applicant's scoping and screening results.
Therefore, by letter to the applicant dated October 8, 2004, the staff issued an RAI concerning
the specific issues to determine whether the applicant had properly applied the scoping criteria
of 10 CFR 54.4 (a) and the screening criteria of 10 CFR 54.21 (a)(1). The following paragraphs
describe the staffs RAls and the applicant's related responses.
In RAI 2.3.2.5-1, the staff stated that the low pressure coolant injection (LPCI) coupling was
identified in the BWRVIP-06 report as an SR component. It appears, however, that the
component was not identified in the LRA as requiring an AMR. Therefore, the staff requested
the applicant to justify its exclusion from aging management and to submit an AMR for the
subject component.
In its response, by letter dated November 3, 2004, the applicant stated that BFN does not
contain a LPCI coupling; therefore this component was not identified in the LRA. Therefore, the
staffs concern described in RAI 2.3.2.5-1 is resolved.
2.3.2.5.3 Conclusion
The staff reviewed the LRA and RAI response described above to determine whether any SSCs
that should be within the scope of license renewal had not been identified by the applicant. No
omissions were identified. In addition, the staff performed a review to determine whether any
components that should be subject to an AMR had not been identified by the applicant. No
omissions were identified. On the basis of its review, the staff concluded that there is
reasonable assurance that the applicant had adequately identified the CS system components
that are within the scope of license renewal, as required by 10 CFR 54.4(a), and the CS system
components that are subject to an AMR, as required by 10 CFR 54.21(a)(1).
2.3.2.6 Containment Inerting System
2.3.2.6.1 Summary of Technical Information in the Application
In LRA Section 2.3.2.6, the applicant described the containment inerting system. The
containment inerting system provides the capability to measure oxygen and hydrogen
concentrations in the primary containment following an accident. A separate oxygen and
hydrogen monitoring system, with two sampling loops, is provided for each unit. The loops
have pumps that pump the drywell or torus atmosphere past the hydrogen and oxygen sensors
and back to the torus. In the event of an accident, the containment inerting system would be
manually started.
The containment inerting system contains SR components that are relied upon to remain
functional during, and following, DBEs. The failure of NSR SSCs in the containment inerting
system could prevent the satisfactory accomplishment of an SR function. In addition, the
containment inerting system performs functions that support EQ.
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The intended functions within the scope of license renewal include the following:
*

provides oxygen and hydrogen gas analyzers and indicators to monitor gas
concentrations inside the primary containment in support of CAD system operation,

*

provides a primary containment boundary

*

provides a secondary containment boundary

*

provides debris protection

*

provides mechanical closure

*

provides pressure boundary

*

provides structural support

In LRA Table 2.3.2.6, the applicant identified the following containment inerting system
component types that are within the scope of license renewal and subject to an AMR: bolting,
flexible connectors, heat exchangers, fittings, piping, pumps, strainers, traps, tubing, and
valves.
2.3.2.6.2 Staff Evaluation
The staff reviewed LRA Section 2.3.2.6, LRA Appendix F, and UFSAR Section 5.2.6 using the
evaluation methodology described in SER Section 2.3. The staff conducted its review in
accordance with the guidance described in SRP-LR Section 2.3.
In conducting the review, the staff reviewed the system functions described in the LRA and
UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had
not omitted from the scope of license renewal any components with intended functions
delineated under 10 CFR 54.4(a). The staff then reviewed those components that the applicant
had identified as being within the scope of license renewal to verify that the applicant had not
omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21 (a)(1).
In reviewing LRA Section 2.3.2.6, the staff identified an area in which additional information vias
necessary to complete the review of the applicant's scoping and screening results. Therefore,
by the letter dated October 8, 2004, the staff issued an RAI concerning the specific issues to
determine whether the applicant had properly applied the scoping criteria of 10 CFR 54.4(a)
and the screening criteria of 10 CFR 54.21 (a)(1). The following paragraphs describe the staffs
RAI and the applicant's response.
In RAI 2.3.2.6-1, the staff requested that the applicant clarify whether the system components
such as piping, valves, and equipment between FCV-76-17 and PC-V67-14, including the
downstrsam bypass line after BYV-76-542, and between CKV-76-653 and CKV-76-659
depicted on LRA drawings 47E860-1-LR for Units 1, 2, and 3, are within the scope of license
renewal in accordance with 10 CFR 54.4(a), and subject to an AMR in accordance with
10 CFR 54.21(a)(1).
In its response, by letter dated November 3, 2004, the applicant stated that all applicable
system components between primary containment isolation valve FCV-76-17 and secondary
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containment isolation valve PCV-76-14, and between primary containment isolation valve
CKV-76-653 and secondary containment isolation valve CKV-76-659 are not within scope for
10 CFR 54.4(a)(1). They are not within scope for 10 CFR 54.4(a)(3) since they are not required
for any of the regulated events. Also, since these components are not liquid filled, they do not
meet the criteria of 10 CFR 54.4(a)(2).
Based on its review, the staff found the applicant's response to RAI 2.3.2.6-1 acceptable. The
applicant clarified why the above system components are not within the scope of license
renewal. The applicant identified those portions of the containment inerting system that meet
the scoping requirements of 10 CFR 54.4 and included them within the scope of license
renewal in LRA Section 2.3.2.6. The applicant also included containment inerting system
components that are subject to an AMR in accordance with 10 CFR 54.4(a) and
10 CFR 54.21 (a) (1) in LRA Table 2.3.2.6, "Containment Inerting System," and in LRA
Table 3.2.2.6, "Containment Inerting System-Summary of Aging Management Evaluation."
Therefore, the staffs concern described in RAI 2.3.2.6-1 is resolved.
2.3.2.6.3 Conclusion
The staff reviewed the LRA, the accompany scoping boundary drawings, and the RAI response
described above to determine whether any SSCs that should be within the scope of license
renewal had not been identified by the applicant. No omissions were identified. In addition, the
staff performed a review to determine whether any components that should be subject to an
AMR had not been identified by the applicant. No omissions were identified. On the basis of its
review, the staff concluded that there is reasonable assurance that the applicant had
adequately identified the containment inerting system components that are within the scope of
license renewal, as required by 10 CFR 54.4(a), and the containment inerting system
components that are subject to an AMR, as required by 10 CFR 54.21 (a)(1).
2.3.2.7 Containment Atmosphere Dilution System
2.3.2.7.1 Summary of Technical Information in the Application
In LRA Section 2.3.2.7, the applicant described the CAD system. The CAD system is shared
between Units 1, 2, and 3. The system consists of two trains, each of which is capable of
supplying nitrogen through separate piping systems, to the drywell and suppression chamber.
The system is in standby during normal operation and is started manually when required.
The CAD system contains SR components that are relied upon to remain functional during, and
following, DBEs. In addition, the CAD system performs functions that support fire protection,
EQ, and SBO.
The intended functions within the scope of license renewal include the following:
*

provides for dilution of the primary containment atmosphere with nitrogen after a LOCA
to maintain hydrogen and oxygen gas concentrations below a level that could produce a
combustible mixture (five percent oxygen by volume)

*

provides a primary containment boundary
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*

provides a secondary containment boundary

*

provides nitrogen as the actuating medium for the reactor building to torus vacuum
breaker butterfly valves when control air is not available

*

provides nitrogen makeup to the MSRVs

*

provides for heat transfer

*

provides mechanical closure

*

provides pressure boundary

*

provides structural support

In LRA Table 2.3.2.7, the applicant identified the following CAD system component types that
are within the scope of license renewal and subject to an AMR: bolting, fittings, flex hose, heat
exchangers, piping, tanks, tubing, and valves.
2.3.2.7.2 Staff Evaluation
The staff reviewed LRA Section 2.3.2.7, LRA Appendix F, and UFSAR Sections 5.2.3 and 5.2.6
using the evaluation methodology described in SER Section 2.3. The staff conducted its review
in accordance with the guidance described in SRP-LR Section 2.3.
In conducting the review, the staff reviewed the system functions described in the LRA and
UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had
not omitted from the scope of license renewal any components with intended functions
delineated under 10 CFR 54.4(a). The staff then reviewed those components that the applicant
had identified as being within the scope of license renewal to verify that the applicant had not
omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21 (a)(1).
On the basis of its review, the staff found that the applicant identified those portions of the CAD
system that meet the scoping requirements of 10 CFR 54.4 and included them within the scope
of license renewal in LRA Section 2.3.2.7. The applicant also included CAD system
components that are subject to an AMR in accordance with 10 CFR 54.4(a) and
10 CFR 54.21 (a)(1) in LRA Table 2.3.2.7, 'Containment Atmosphere Dilution System," and in
LRA Table 3.2.2.7, "Containment Atmosphere Dilution System-Summary of Aging Management
Evaluation." LRA Section F.2, "Containment Atmosphere Dilution System Modifications,"
indicates that Unit 1 capability to supply pressurized nitrogen to operate the MSRVs when
control air is not available will be identical to the capability of Units 2 and 3 and will result in thle
same AMPs for each unit. This item will be discussed in SER Section 2.6.1.2.
2.3.2.7.3 Conclusion
The staff reviewed the LRA to determine whether any SSCs that should be within the scope of
license renewal had not been identified by the applicant. No omissions were identified. In
addition, the staff performed a review to determine whether any components that should be
subject to an AMR had not been identified by the applicant. No omissions were identified. On
the basis of its review, the staff concluded that there is reasonable assurance that the applicant
had adequately identified the CAD system components that are within the scope of license
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renewal, as required by 10 CFR 54.4(a), and the CAD system components that are subject to
an AMR, as required by 10 CFR 54.21(a)(1).
2.3.3 Auxiliary Systems
In LRA Section 2.3.3, the applicant identified the systems and components of the auxiliary
systems that are subject to an AMR for license renewal in the following sections of the LRA:
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

2.3.3.1
2.3.3.2
2.3.3.3
2.3.3.4
2.3.3.5
2.3.3.6
2.3.3.7
2.3.3.8
2.3.3.9
2.3.3.10
2.3.3.11
2.3.3.12
2.3.3.13
2.3.3.14
2.3.3.15
2.3.3.16
2.3.3.17
2.3.3.18
2.3.3.19
2.3.3.20
2.3.3.21
2.3.3.22
2.3.3.23
2.3.3.24
2.3.3.25
2.3.3.26
2.3.3.27
2.3.3.28
2.3.3.29
2.3.3.30
2.3.3.31
2.3.3.32
2.3.3.33
2.3.3.34

auxiliary boiler system
fuel oil system
residual heat removal service water system
raw cooling water system
raw service water system
high pressure fire protection system
potable water system
ventilation system
heating, ventilation, and air conditioning system
control air system
service air system
C02 system
station drainage system
sampling and water quality system
building heat system
raw water chemical treatment system
demineralizer backwash air system
standby liquid control system
off-gas system
emergency equipment cooling water system
RWCU system
reactor building closed cooling water system
reactor core isolation cooling system
auxiliary decay heat removal system
radioactive waste treatment system
fuel pool cooling and cleanup system
fuel handling and storage system
diesel generator system
control rod drive system
diesel generator starting air system
radiation monitoring system
neutron monitoring system
traversing in-core probe system
cranes system

The corresponding sub-sections of this SER (2.3.3.1 - 2.3.3.34) present the staff's review
findings for each system of the auxiliary systems.

2-60

2.3.3.1 Auxiliary Boiler System
2.3.3.1.1 Summary of Technical Information in the Application
In LRA Section 2.3.3.1, the applicant described the auxiliary boiler system. The auxiliary boiler
system provides heating and miscellaneous steam services within the power house. This
includes the ability to test the HPCI system and the RCIC system turbines while the reactor is
shutdown. This system is a plant-shared system. The turbine building contains three oil-fired,
auxiliary boilers.
The auxiliary boiler system contains SR components that are relied upon to remain functional
during, and following, DBEs. The failure of NSR SSCs in the auxiliary boiler system could
prevent the satisfactory accomplishment of an SR function.
The intended functions within the scope of license renewal include the following:
*
*
*
*
*

provides primary and secondary containment boundaries
establishes an MSIV pathway to the condenser
provides mechanical closure
provides pressure boundary
provides structural support

In LRA Table 2.3.3.1, the applicant identified the following auxiliary boiler system component
types that are within the scope of license renewal and subject to an AMR: bolting, fittings, pipes,
traps, tubing, and valves.
2.3.3.1.2 Staff Evaluation
The staff reviewed LRA Section 2.3.3.1 and UFSAR Sections 5.2, 5.3, and 10.20 using the
evaluation methodology described in SER Section 2.3. The staff conducted its review in
accordance with the guidance described in SRP-LR Section 2.3.
In conducting its review, the staff evaluated the system functions described in the LRA and
UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had
not omitted from the scope of license renewal any components with intended functions
delineated under 10 CFR 54.4(a). The staff then reviewed those components that the applicant
had identified as being within the scope of license renewal to verify that the applicant had not
omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21(a)(1).
In order to resolve the 10 CFR 54.4(a)(2) issues discussed in RAI 2.1-2A(1) and (2) of SER
Section 2.1 related to NSR piping segments that support secondary containment, the applicant
expanded the system boundaries for the auxiliary boiler system. By letter dated May 31, 2005,
the applicant submitted the results of its review of piping, supports, and other components
outside of the secondary containment required to maintain the structural integrity of the
secondary containment that are within the scope of license renewal in accordance with the
requirements of 10 CFR 54.4(a)(2). In the enclosure to the letter the applicant stated that piping
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was added to scope. The component types do not differ from those listed in LRA Table 2.3.3.1;
therefore, no changes to the auxiliary boiler system portion of the LRA are required.
The staff reviewed the NSR piping segments and found the expanded scope of components to
be acceptable, because the applicant had adequately included NSR components with the
configurations that meet the scoping criterion of 10 CFR 54.4(a)(2) for the cases where NSR
piping or components are directly connected to SR piping or components.
2.3.3.1.3 Conclusion
The staff reviewed the LRA to determine whether any SSCs that should be within the scope of
license renewal had not been identified by the applicant. No omissions were identified. In
addition, the staff performed a review to determine whether any components that should be
subject to an AMR had not been identified by the applicant. No omissions were identified. On
the basis of its review, the staff concluded that there is reasonable assurance that the applicant
had adequately identified the auxiliary boiler system components that are within the scope of
license renewal, as required by 10 CFR 54.4(a), and the auxiliary boiler system components
that are subject to an AMR, as required by 10 CFR 54.21 (a)(1).

2.3.3.2 Fuel Oil System
2.3.3.2.1 Summary of Technical Information in the Application
In LRA Section 2.3.3.2, the applicant described the fuel oil system. The fuel oil system is a
plant-shared system; two large storage tanks are provided for the entire plant. Pumps transfer
fuel oil to the auxiliary boilers and storage tanks for the various diesel-driven engines. The
standby alternating current (AC) power fuel oil system consists of three interconnected storage
tanks for each of the system's eight diesel generators (DGs). Transfer pumps are provided to
transfer fuel from a 7-day storage tank to the associated DG day tank. These 7-day storage
tanks can provide sufficient fuel for the operation of the DGs during seven continuous days,
following a LOCA. The system is in standby during normal operation and starts automatically,
when required, to supply fuel to any operating DG. The other plant DGs each have a single
storage tank.
The fuel oil system contains SR components that are relied upon to remain functional during,
and following, DBEs. The failure of NSR SSCs in the fuel oil system could prevent the
satisfactory accomplishment of an SR function. In addition, the fuel oil system performs
functions that support fire protection and SBO.
The intended functions within the scope of license renewal include the following:
*

provides diesel fuel oil to the DG system

*

maintains a 7-day (long term) supply of fuel oil in storage tanks to support the DG
system

*

provides debris protection

*

restricts flow
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*

provides mechanical closure

*

provides pressure boundary

*

provides structural support

In LRA Table 2.3.3.2, the applicant identified the following fuel oil system component types that
are within the scope of license renewal and subject to an AMR: bolting, fittings, flex hose,
piping, pumps, restricting orifice, stainers, tanks, tubing, and valves.
2.3.3.2.2 Staff Evaluation
The staff reviewed LRA Section 2.3.3.2 and UFSAR Section 8.5.3.4 using the evaluation
methodology described in SER Section 2.3. The staff conducted its review in accordance with
the guidance described in SRP-LR Section 2.3.
In conducting its review, the staff evaluated the system functions described in the LRA and
UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had
not omitted from the scope of license renewal any components with intended functions
delineated under 10 CFR 54.4(a). The staff then reviewed those components that the applicant
had identified as being within the scope of license renewal to verify that the applicant had not
omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21 (a)(1).
In reviewing LRA Section 2.3.3.2, the staff identified areas in which additional information was
necessary to complete the evaluation of the applicant's scoping and screening results.
Therefc re, by letter to the applicant dated August 31, 2004, the staff issued RAls concerning
the specific issues to determine whether the applicant had properly applied the scoping criteria
of 10 CFR 54.4(a) and the screening criteria of 10 CFR 54.21(a)(1). The following paragraphs
describe the staff's RAls and the applicant's related responses.
In RAI 2.3.3.2-1. the staff identified that components in the DG low level radioactive waste
(LLRW', fuel oil subsystem and the diesel-driven fire pump LLRW fuel oil subsystem had not
been included in the LRA as being within the scope of license renewal and subject to an AMR.
The UFSAR does not describe either of these two subsystems. The staff is unable to determine
if these subsystems have intended functions that would satisfy any of the criteria in
10 CFR 54.4(a). Therefore, the staff requested that the applicant provide the design functions
and associated licensing bases of these portions of the fuel oil system to determine if they can
be excluded from the scope of license renewal.
In its response, by letter dated October 19, 2004, the applicant stated that the two LLRW fuel
oil subsystems provide fuel oil to the diesels to drive pumps that supply backup water to the
ancillary facilities fire protection system. The areas protected by the ancillary facilities fire
protection system are outside the protected area of the plant and are not required for plant
shutdown.
Based on its review, the staff found the applicant's response to RAI 2.3.3.2-1 acceptable. The
intended functions of these subsystems as described in the applicant's response are outside
the scope of license renewal in accordance with the requirements of 10 CFR 54.4(a).
Therefore, the staff's concern described in RAI 2.3.3.2-1 is resolved.
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In RAI 2.3.3.2-2, the staff identified that a drain valve and associated piping and fittings on the
diesel fuel tank for the diesel-driven fire pump had not been included in the LRA as being within
the scope of license renewal and subject to an AMR. Failure of this piping could affect the
upstream valve and drain the storage tank. Therefore, the staff requested that the applicant
justify the exclusion of the drain valve and associated piping and fittings from the scope of
license renewal.
In its response, by letter dated October 19, 2004, the applicant stated that none of the piping
shown on the license renewal drawing is SR or seismically qualified; the piping is within the
scope of license renewal for fire protection. Failure of the short section of piping and fittings
downstream of normally closed valve, 0-DRV-703, would not cause the storage tank to drain.
Based on its review, the staff found the applicant's response to RAI 2.3.3.2-2 acceptable. There
is a normally closed valve within the scope of license renewal upstream of the drain valve in
question; thus, failure of the short section of piping and fittings downstream of this valve would
not affect the intended function of the storage tank. Therefore, the staffs concern described in
RAI 2.3.3.2-2 is resolved.
2.3.3.2.3 Conclusion
The staff reviewed the LRA and RAI responses described above to determine whether any
SSCs that should be within the scope of license renewal had not been identified by the
applicant. No omissions were identified. In addition, the staff performed a review to determine
whether any components that should be subject to an AMR had not been identified by the
applicant. No omissions were identified. On the basis of its review, the staff concluded that
there is reasonable assurance that the applicant had adequately identified the fuel oil system
components that are within the scope of license renewal, as required by 10 CFR 54.4(a), and
the fuel oil system components that are subject to an AMR, as required by 10 CFR 54.21 (a)(1).
2.3.3.3 Residual Heat Removal Service Water System
2.3.3.3.1 Summary of Technical Information in the Application
In LRA Section 2.3.3.3, the applicant described the RHRSW system. The RHRSW system is a
plant-shared system. The system pumps water directly from Wheeler Reservoir through the
RHR heat exchangers and EECW system components and discharges the water back into the
Wheeler Reservoir.
The RHRSW system contains SR components that are relied upon to remain functional during,
and following DBEs. The failure of NSR SSCs in the RHRSW could prevent the satisfactory
accomplishment of an SR function. In addition, the RHRSW performs functions that support fire
protection, EQ, and SBO.
The intended functions within the scope of license renewal include the following:
*

provides cooling water to the RHR system heat exchangers

*

provides cooling water to the EECW system upon start of the RHRSW pumps, given
EECW valve position interlock signals
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*

provides a secondary containment boundary

*

provides sump pump capability for RHRSW pump compartments

*

provides debris protection

*

restricts flow

*

provides mechanical closure

*

provides pressure boundary

*

provides structural support

In LRA Table 2.3.3.3, the applicant identified the following RHRSW system component types
that are within the scope of license renewal and subject to an AMR: bolting, fittings, piping,
pumps, restricting orifice, strainers, tubing, and valves.
2.3.3.3.2 Staff Evaluation
The staff reviewed LRA Section 2.3.3.3 and UFSAR Sections 4.8, 5.3, 7.12.4, 7.18, 10.9,
10.10, 11.6, F.7.7, F.7.15, and F.7.16 using the evaluation methodology described in SER
Section 2.3. The staff conducted its review in accordance with the guidance described in
SRP-LR Section 2.3.
In conducting its review, the staff evaluated the system functions described in the LRA and
UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had
not omitled from the scope of license renewal any components with intended functions
delineated under 10 CFR 54.4(a). The staff then reviewed those components that the applicant
had identified as being within the scope of license renewal to verify that the applicant had not
omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21 (a)(1).
In reviewing LRA Section 2.3.3.3, the staff identified an area in which additional information was
necessary to complete the evaluation of the applicant's scoping and screening results.
Therefore, by letter to the applicant dated August 31, 2004, the staff issued an RAI concerning
the specific issue to determine whether the applicant had properly applied the scoping criteria of
10 CFR 54.4(a) and the screening criteria of 10 CFR 54.21 (a)(1). The following paragraphs
describe the staffs RAI and the applicant's response.
In RAI 2.3.3.3-1, the staff stated that license renewal drawing 0-47E851-4-LR provides the
drainage flow diagram (identified as system number 40 in the drawing title block). Most of the
piping and valves for system 40 on the drawing are identified with UNIDs; however, the piping
on this drawing is shown in red, but does not identify UNIDs for the piping or pumps. Therefore,
the staff requested the applicant to identify which components on this drawing are part of the!
RHRSW system.
In its response, by letter dated October 19, 2004, the applicant stated that the piping and
pumps shown in red on drawing 0-47E851-4-LR are associated with the pumping station and
are part of the RHRSW system (system 23). The pumps are tagged as RHRSW system 23
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components and there are no UNIDs assigned to pipe. These components are part of the
RHRSW and are contained in LRA Table 2.3.3.3.
Based on its review, the staff found the applicant's response to RAI 2.3.3.3-1 acceptable. It
confirms that the piping and pumps shown in red on the license renewal drawing are part of the
residual heat removal service water system and that the components in question are
appropriately included in LRA Table 2.3.3.3. Therefore, the staff's concern described in
RAI 2.3.3.3-1 is resolved.
2.3.3.3.3 Conclusion
The staff reviewed the LRA, the accompanying scoping boundary drawing, and RAI response
described above to determine whether any SSCs that should be within the scope of license
renewal had not been identified by the applicant. No omissions were identified. In addition, the
staff performed a review to determine whether any components that should be subject to an
AMR had not been identified by the applicant. No omissions were identified. On the basis of its
review, the staff concluded that there is reasonable assurance that the applicant had
adequately identified the RHRSW system components that are within the scope of license
renewal, as required by 10 CFR 54.4(a), and the RHRSW system components that are subject
to an AMR, as required by 10 CFR 54.21 (a)(1).

2.3.3.4 Raw Cooling Water System
2.3.3.4.1 Summary of Technical Information in the Application
In LRA Section 2.3.3.4, the applicant described the raw cooling water (RCW) system. The RCW
system cools plant components (including components in the reactor building) during normal
operations. The Unit 1 and Unit 2 RCW systems share pump suction and discharge headers
and seven RCW pumps. The separate, Unit 3 RCW system has five pumps that have a
separate suction header, but share a common discharge header with Units 1 and 2. Three
pumps per unit are normally required. The RCW system has interfaces with the EECW system,
which is normally inservice. The RCW pumps are located in the turbine building and are
supplied from the condenser circulating water system.
The RCW system contains SR components that are relied upon to remain functional during,
and following, DBEs. The failure of NSR SSCs in the RCW system could prevent the
satisfactory accomplishment of an SR function.
The intended functions within the scope of license renewal include the following:
*
*
*
*
*
*
*

provides a secondary containment boundary
provides pressure boundary integrity for the EECW system
provides a flow path through control room chillers A and B for Units 1 and 2 only
restricts flow
provides mechanical closure
provides pressure boundary
provides structural support
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In LRA Table 2.3.3.4, the applicant identified the following RCW system component types that
are within the scope of license renewal and subject to an AMR: bolting, expansion joint, fittings,
flex hose, piping, pumps, strainers, tubing and valves.
2.3.3.4.:2 Staff Evaluation
The staff reviewed LRA Section 2.3.3.4 and UFSAR Sections 5.3, 10.7, and F.6.5 using the
evaluation methodology described in SER Section 2.3. The staff conducted its review in
accordance with the guidance described in SRP-LR Section 2.3.
In conducting its review, the staff evaluated the system functions described in the LRA and
UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had
not omilted from the scope of license renewal any components with intended functions
delineated under 10 CFR 54.4(a). The staff then reviewed those components that the applicant
had identified as being within the scope of license renewal to verify that the applicant had not
omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21(a)(1).
In reviewing LRA Section 2.3.3.4, the staff identified an area in which additional information was
necessary to complete the evaluation of the applicant's scoping and screening results.
Therefore, by letter to the applicant dated August 31, 2004, the staff issued an RAI concerning
the specific issue to determine whether the applicant had properly applied the scoping criteria of
10 CFR 54.4(a) and the screening criteria of 10 CFR 54.21 (a)(1). The following paragraphs
describe the staffs RAI and the applicant's response.
In RAI 2.3.3.4-1, the staff identified that water chillers IA and 1B on license renewal drawing
1-47E844-2-LR are not subject to an AMR, and heat exchangers are not listed as a component
type in LRA Table 2.3.3.4. The shell of the chillers serves as the pressure boundary and
structural support for the attached raw cooling water piping which is subject to an AMR.
Therefore, the staff requested that the applicant justify the exclusion of these chillers from being
subject to an AMR.
In its response, by letter dated October 19, 2004, the applicant stated that the piping on the
shell side of water chillers 1A and 1B had been removed to show these chillers abandoned in
place on drawing 1-47E844-1-LR. Since the raw water piping has been removed, the chillers no
longer perform a pressure boundary or structural support function. The applicant further stated
that the drawing has been revised and will be sent to the staff as part of the annual update. I
Based on its review, the staff found the applicant's response to RAI 2.3.3.4-1 acceptable. Water
chillers IA and 1B no longer perform an intended function in accordance with the requirements
of 10 CF:R 54.4(a) and are outside the scope of license renewal. Therefore, the staffs concern
described in RAI 2.3.3.4-1 is resolved.
In order to resolve the 10 CFR 54.4(a)(2) issues discussed in RAI 2.1-2A(1) and (2) of SER
Section 2.1 related to NSR piping segments that support secondary containment, the applicant
expanded the system boundaries for the raw cooling water system. By letter dated May 31,
2005, the applicant submitted the results of its review of piping, supports, and other
components outside of the secondary containment required to maintain the structural integrity
of the secondary containment that are within the scope of license renewal in accordance with
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the requirements of 10 CFR 54.4(a)(2). In the enclosure to the letter the applicant stated that
piping was added to scope. The component types do not differ from those listed in LRA
Table 2.3.3.4; therefore, no changes to the raw cooling water system portion of the LRA are
required.
The staff reviewed the NSR piping segments and found the expanded scope of components to
be acceptable, because the applicant had adequately included NSR components with the
configurations that meet the scoping criterion of 10 CFR 54.4(a)(2) for the cases where NSR
piping or components are directly connected to SR piping or components.
2.3.3.4.3 Conclusion
The staff reviewed the LRA and RAI responses described above to determine whether any
SSCs that should be within the scope of license renewal had not been identified by the
applicant. No omissions were identified. In addition, the staff performed a review to determine
whether any components that should be subject to an AMR had not been identified by the
applicant. No omissions were identified. On the basis of its review, the staff concluded that
there is reasonable assurance that the applicant had adequately identified the RCW system
components that are within the scope of license renewal, as required by 10 CFR 54.4(a), and
the RCW system components that are subject to an AMR, as required by 10 CFR 54.21(a)(1).
2.3.3.5 Raw Service Water System
2.3.3.5.1 Summary of Technical Information in the Application
In LRA Section 2.3.3.5, the applicant described the raw service water (RSW) system. The RSW
system furnishes water for yard-watering and the cooling of miscellaneous plant equipment that
requires only small quantities of cooling water. The system also functions as a 'keep-fill' system
for the fire protection system. The RSW system is supplied from river water from the condenser
circulating water inlet conduit, through a strainer, and to the main RCW pump suction header
for each unit. Units 1 and 2 each have one RSW pump; Unit 3 has two RSW pumps. Therefore,
four pumps supply the common plant system. Two 10,000-gallon storage tanks are located on
top of the reactor building. These tanks pressurize the high pressure fire protection (HPFP)
system header.
The RSW system contains SR components that are relied upon to remain functional during,
and following, DBEs. In addition, the RSW system performs functions that support fire
protection.
The intended functions within the scope of license renewal include the following:
*
*
*
*
*

provides a secondary containment boundary
provides a keep-fill system for the fire protection system
provides mechanical closure
provides pressure boundary
provides structural support
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In LRA Table 2.3.3.5, the applicant identified the following RSW system component types that
are within the scope of license renewal and subject to an AMR: bolting, fittings, piping, tanks,
tubing, and valves.
2.3.3.5.2 Staff Evaluation
The staff reviewed LRA Section 2.3.3.5 and UFSAR Sections 5.3, 10.8, 10.10, and F.6.6 using
the evaluation methodology described in SER Section 2.3. The staff conducted its review in
accordance with the guidance described in SRP-LR Section 2.3.
In conducting its review, the staff evaluated the system functions described in the LRA and
UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had
not omilted from the scope of license renewal any components with intended functions
delineated under 10 CFR 54.4(a). The staff then reviewed those components that the applicant
had identified as being within the scope of license renewal to verify that the applicant had not
omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21(a)(1).
In reviewing LRA Section 2.3.3.5, the staff identified an area in which additional information wvas
necessary to complete the evaluation of the applicant's scoping and screening results.
Therefore, by letter to the applicant dated August 31, 2004, the staff issued an RAI concerning
the specific issue to determine whether the applicant had properly applied the scoping criteria of
10 CFR 54.4(a) and the screening criteria of 10 CFR 54.21(a)(1). The following paragraphs
describe the staffs RAI and the applicant's related response.
In RAI 2.3.3.5-1, the staff identified that the raw service water components upstream of valve
1-25-703 are not included in the LRA as being within the scope of license renewal and subject
to an AMAR. Similar arrangements exist for Units 2 and 3. This normally open, hand-operated
valve is located at the interface between the discharge of RSW pump 1A and the fire service
system. Therefore, the staff requested that the applicant provide the basis for using a normally
open, hand-operated valve as a pressure boundary from the upstream RSW system piping and
components. The staff also requested that the applicant justify the exclusion of these
components from the scope of license renewal.
In its response, by letter dated October 19, 2004, the applicant stated that the fire protection
capability to control and extinguish fires is not dependent on the operability of the raw service
water pumps. Therefore, these pumps are not in scope, and any piping and valves associated
with the RSW system are also not included within the scope of license renewal. Additionally, the
applicant stated that valve 1-25-703 is the first isolation valve off the 12-inch fire protection
headers tie-in to the RSW pumps, and is within the scope of license renewal as it provides an
isolable point between the RSW and fire protection systems.
Based on its review, the staff found the applicant's response to RAI 2.3.3.5-1 acceptable. The
RSW pumps and associated components do not perform an intended function in accordance
with the requirements of 10 CFR 54.4(a), and are, therefore, outside the scope of license
renewal. Therefore, the staffs concern described in RAI 2.3.3.5-1 is resolved.
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2.3.3.5.3 Conclusion
The staff reviewed the LRA and RAI response described above to determine whether any SSCs
that should be within the scope of license renewal had not been identified by the applicant. No
omissions were identified. In addition, the staff performed a review to determine whether any
components that should be subject to an AMR had not been identified by the applicant. No
omissions were identified. On the basis of its review, the staff concluded that there is
reasonable assurance that the applicant had adequately identified the RSW system
components that are within the scope of license renewal, as required by 10 CFR 54.4(a), and
the RSW system components that are subject to an AMR, as required by 10 CFR 54.21(a)(1).
2.3.3.6 High Pressure Fire ProtectionSystem
2.3.3.6.1 Summary of Technical Information in the Application
In LRA Section 2.3.3.6, the applicant described the HPFP system. The HPFP system supplies
water for fixed water spray, pre-action sprinkler, and aqueous foam systems for selected
equipment and areas in the control building, reactor buildings, turbine building, intake pumping
station, hydrogen trailer port, transformer yard, DG buildings, and service buildings.
The HPFP system contains SR components that are relied upon to remain functional during,
and following, DBEs. The failure of NSR SSCs in the HPFP system could prevent the
satisfactory accomplishment of an SR function. In addition, the HPFP system performs
functions that support fire protection.
The intended functions within the scope of license renewal include the following:
*

supports a secondary containment function

*

provides automatic fire protection for known hazardous areas where it is practical

*

provides adequate warning of a fire in hazardous areas where automatic protection is
not feasible to provide adequate manually-actuated fire protection systems for the entire
plant and yard areas (i.e., hose stations, hydrants, etc.)

*

ensures the maintenance of divisional integrity of SR systems to the extent that the
capability for safe shutdown of the reactors is assured during and after a fire

*

provides debris protection

*

provides mechanical closure

*

provides pressure boundary

*

provides spray pattern

*

provides structural support

In LRA Table 2.3.3.6, the applicant identified the following HPFP system component types that
are within the scope of license renewal and subject to an AMR: bolting, fan housing, fire
hydrants, fire hose stations, fittings, flexible connectors, heaters, heat exchangers, piping,
pumps, restricting orifice, silencer, sprinkler heads, strainers, tanks, tubing, and valves.
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2.3.3.6.2 Staff Evaluation
The staff reviewed LRA Section 2.3.3.6 and UFSAR Sections 10.11 and F.6.9 using the
evaluation methodology described in SER Section 2.3. The staff conducted its review in
accordance with the guidance described in SRP-LR Section 2.3.
In conducting its review, the staff evaluated the system functions described in the LRA and
UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had
not omitted from the scope of license renewal any components with intended functions
delineated under 10 CFR 54.4(a). In addition, the staff also reviewed the BFN Fire Protection
Report (FPR) (Volumes 1 and 2). This report is referenced directly in the BFN fire protection
CLB and summarizes the fire protection program and commitments to 10 CFR 50.48 using the
guidance of Appendix A to Branch Technical Position (BTP) Auxiliary and Power Conversion
Systems Branch (APCSB) 9.5-1. The staff then reviewed those components that the applicant
had identified as being within the scope of license renewal to verify that the applicant had not
omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21(a)(1).
In reviewing LRA Section 2.3.3.6, the staff identified areas in which additional information was
necessary to complete the evaluation of the applicant's scoping and screening results.
Therefore, by letter to the applicant dated August 23, 2004, the staff issued RAls concerning
the specific issues to determine whether the applicant had properly applied the scoping criteria
of 10 CFR 54.4(a) and the screening criteria of 10 CFR 54.21 (a)(1). The following paragraphs
describe the staffs RAls and the applicant's related responses and staff evaluation.
In RAI 2.3.3.6-1, the staff stated that the system description of the HPFP system in LRA
Section 2.3.3.6 includes fixed water spray systems. Such systems typically utilize water spray
nozzles. The staff identified that LRA Table 2.3.3.6 does not include water spray nozzles as a
component subject to an AMR. Therefore, the staff requested that the applicant indicate
whether the fixed water spray systems use spray nozzles other than the sprinkler heads. If so,
staff stated that the nozzles, which are intended to support the system function, are passive
and long-lived and should be subject to an AMR.
In its response, by letter dated September 30, 2004, the applicant stated that fire protection
spray nozzles (including spray nozzles attached to fire hoses) had been included in component
type 'sprinkler heads" in LRA Table 2.3.3.6.
Based an its review, the staff found the applicant's response to RAI 2.3.3.6-1 acceptable. The
components in question are included in scope and are subject to an AMR. Therefore, the staff's
concern described in RAI 2.3.3.6-1 is resolved.
In RAI 2.3.3.6-2, the staff stated that the system description of the HPFP system in LRA
Section 2.3.3.6 describes detection and alarm devices that automatically initiate the system or
prompt manual fire fighting. The staff stated that these devices are not identified on the license
renewal drawings, nor are they discussed in the fire protection program. Therefore, the staff
requested that the applicant explain what these devices are and whether they are subject to an
AMR.
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In its response, by letter dated September 30, 2004, the applicant stated that the alarm and
detection devices do not perform a pressure boundary function, are active components, and are
evaluated as electrical commodities.
Based on its review, the staff found the applicant's response to RAI 2.3.3.6-2 acceptable. The
components in question are electrical, not mechanical, and are active, and therefore are not
subject to an AMR. Therefore, the staffs concern described in RAI 2.3.3.6-2 is resolved.
In RAI 2.3.3.6-3, the staff stated that the LRA shows that the boundary of the HPFP system is
the service building wall. The staff stated that the boundary shown is not at an isolated pressure
boundary (e.g., a valve or blank flange). Therefore, the staff requested that the applicant justify
the exclusion of the service building portions of the system from the scope of license renewal.
In its response, by letter dated September 30, 2004, the applicant stated that the boundary
does not end at the service building wall but continues on license renewal drawing
1-47E850-2-LR. BFN drawings depict continuation to other drawings with drawing coordinate
flags. For clarification, the reference to drawing coordinate flag 1-47E850-2 G6 should have
been colored red on license renewal drawing 1-47E850-1-LR. The boundary should end at the
isolation valve 0-26-907 on drawing 1-47E850-2-LR. The boundary extends to an appropriate
isolation valve.
Based on its review, the staff found the applicant's response to RAI 2.3.3.6-3 acceptable. The
boundary extends to an appropriate isolation valve. Therefore, the staff's concern described in
RAI 2.3.3.6-3 is resolved.
In RAI 2.3.3.6-4, the staff stated that the LRA identifies a water curtain around the equipment
hatch at elevation 565 feet. Table 9.3.11.B in Volume 1 of the FPR lists water curtains for the
RHR pump room equipment hatches at elevation 541 feet. The staff identified that the license
renewal drawings do not show anything on elevation 541 feet. Therefore, the staff requested
that the applicant clarify that the water curtain protection for the RHR pump room equipment
hatches are within the scope of license renewal, and identify where they are located on the
license renewal drawings.
In its response, by letter, dated September 30, 2004, the applicant stated that the water
curtains at BFN are typically provided to protect floor openings and include closely spaced
sprinklers and draft stops located around the opening underneath the floor slab. In Unit 3
reactor building elevation 565 feet, as shown on license renewal drawing 3-47E850-5, water
curtains are provided at the following six different locations:
(1) equipment hatch in floor opening above (between floor elevation 565 feet and 593 feet)
(2)

stair #22 floor opening above (between floor elevation 565 feet and 593 feet)

(3)

east RHRSW heat exchanger (HX) room portal (door opening)

(4)

west RHRSW HX room portal (door opening)

(5)

east RHRSW HX room floor opening below (between elevation 541 feet and 565 feet)

(6)

west RHRSW HX room floor opening below (between elevation 541 feet and 565 feet)
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The water curtains (5 and 6) in the RHRSW HX room floor opening are located below elevation
565 feel floor slab to protect the opening from the fire effects of elevation 541 feet. These two
water curtains are the ones described in Table 9.3.11.B, Volume 1 of the FPR as the water
curtains for the RHR pump room equipment hatches at elevation 541 feet. These water curtains
are within the scope of license renewal.
Based cn its review, the staff found the applicant's response to RAI 2.3.3.6-4 acceptable. The
water curtains in question were verified by the applicant to be within the scope of license
renewal. Therefore, the staffs concern described in RAI 2.3.3.6-4 is resolved.
In reviewing the FPR, the staff identified the need for additional information related to the fire
water supply systems and fire protection coating. In a letter dated August 23, 2004, the staff
asked the applicant to clarify information contained in the FPR Volume 1, Sections 4.4.1.A arid
4.4.5. The following paragraphs describe the staffs RAls and the applicant's related responses.
In RAI 4.4.1-1, the staff stated that FPR Section 4.4.1.A addresses a separate water supply
system, including tank and pumps, which does not appear in the LRA or boundary drawings. In
RAI 4.4.1-1, the staff requested the applicant to verify whether these system components are
within the scope of license renewal and provide the justification if they are not.
In its response, by letter dated September 30, 2004, the applicant stated that the separate
water supply ID referring to the outside loop is not within the scope of license renewal, since it
is servicing NSR areas of the plant that provide equipment/property protection and meet the
Nuclear Electric Insurance Limited (NEIL) requirements. Therefore, they do not meet any
criteria of 10 CFR 54.4.
Based on it review, the staff found the applicant's response to RAI 4.4.1-1 acceptable. Even
though the separate water supply can be connected to the HPFP system as a backup identified
in plant procedures, it is not connected by fixed piping and valves. Therefore, the staff
concurred that the separate water supply is not within the scope of license renewal, and the
staff concern described in RAI 4.4.1-1 is resolved.
In RAI 4.4.5-1, the staff stated that FPR Section 4.4.5 states that "Flamemastic" was applied to
cables that did not meet Institute of Electrical and Electronics Engineers (IEEE)-383 flame test
requirements. Inspection Testing and Maintenance of this is not referenced in the FPR. No
reference is made to it in the LRA, either under the Fire Protection Program, LRA
Section B.2.1.23, or in the electrical or structural programs. Therefore, the staff requested that
the appli cant supply the AMR and AMP that are applicable to the Flamemastic coating. The
staff also asked the applicant to include program documents and procedures credited for
managing the loss of material for Flamemastic coating.
In its response, by letter dated September 30, 2004, the applicant stated that Flamemastic is
primarily used as a flame retardant on non-IEEE-383 qualified cables. This commitment
originated as part of the post-Fire Recovery Plan. As stated in the FPR, current practice is to
use cables that meet the IEEE-383 requirements for flame retardant and, therefore,
Flamemastic is not applied to these cables. Since Flamemastic is not considered a fire stop or a
fire-resistive barrier, the 10 CFR Part 50, Appendix R, safe-shutdown analysis does not take
credit for it. Some cable tray penetration seal assemblies, however, use a coating of
Flamemastic on the fiber board and cables around the opening to meet the fire barrier function.
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Materials listed in LRA Sections 3.5.2.1.2 and 3.5.2.1.5 should include Flamemastic coatings,
when used in a qualified fire barrier configuration, to include both sides of the reactor
building/turbine building wall cable tray penetrations.
By letter dated January 25, 2005, applicant stated that the aging effects requiring management
were incorrectly assigned to Flamemastic when used in the qualified fire barrier configuration.
At BFN, fire barrier penetration seal materials and Flamemastic coatings on exposed cables in
open trays are exposed to an inside air environment and, therefore, have no aging effects and
require no AMP.
The applicant further stated that, based on the above discussion, aging effects were also
incorrectly assigned to fire barrier materials Thermolag, Elastomers, and Gypsum. LRA
Section 3.5 will be revised to update the aging effects requiring management for these fire
barrier materials.
Based on review of the applicant's response, as supplemented by letter dated January 25,
2005, the staff concurred that the proposed modifications to the LRA are appropriate, because
Flamemastic coating on exposed cable trays are exposed to an inside air environment and
require no AMR and AMP but are included within the scope of license renewal. Therefore, the
staff's concern described in RAI 4.4.5-1 is resolved.
In addition, the staff, during its audit review held during the week of July 21 - 25, 2004,
discussed the following issue for the Fire Protection Program.
In its letter, dated October 28, 2004, the applicant stated that Procedure FP-0-041-INS008,
Process Computer Room Halon 1301 System Functional Test, identifies a Halon 1301 total
flooding system on elevation 539 feet of the Control Bay (room 594.0-Cl). No reference to
Halon systems appears in the LRA (scoping, screening, AMR or AMP.) The applicant was
requested to justify the exclusion of this system from license renewal.
The applicant also stated in its response that the Halon system does not provide fire protection
for any equipment for plant shutdown but is installed to provide equipment/property protection
and meet NEIL requirements. Therefore, this system does not meet any of the criteria of
10 CFR 54.4. Based upon its review, the staff agreed that the Halon 1301 systems identified in
FP-0-041-1NS008 are not part of the plant licensing basis and, therefore, are not within the
scope of license renewal. The staff concern described above is resolved.
2.3.3.6.3 Conclusion
The staff reviewed the LRA and RAI responses described above to determine whether any
SSCs that should be within the scope of license renewal had not been identified by the
applicant. No omissions were identified. In addition, the staff performed a review to determine
whether any components that should be subject to an AMR had not been identified by the
applicant. No omissions were identified. On the basis of its review, the staff concluded that
there is reasonable assurance that the applicant had adequately identified the HPFP system
components that are within the scope of license renewal, as required by 10 CFR 54.4(a), and
the HPFP system components that are subject to an AMR, as required by 10 CFR 54.21 (a)(1).
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2.3.3.7 Potable Water System
2.3.3.7.1 Summary of Technical Information in the Application
In LRA Section 2.3.3.7, the applicant described the potable water system. The potable water
system supplies potable water for use in the plumbing systems and is supplied by the city of
Athens, AL. Potable water is supplied to various areas in the plant. Backflow preventers are
installed at each interface between the potable water system and the separate connecting
systems, in order to protect the potable water supply from possible contamination due to
backflowv. The potable water system is a plant-shared system.
The potable water system contains SR components that are relied upon to remain functional
during, and following, DBEs. The failure of NSR SSCs in the potable water system could
prevent the satisfactory accomplishment of an SR function.
The intended functions within the scope of license renewal include the following:
*
*
*
*

provides a secondary containment boundary
provides mechanical closure
provides pressure boundary
provides structural support

In LRA Table 2.3.3.7, the applicant identified the following potable water system component
types that are within the scope of license renewal and subject to an AMR: bolting, fittings,
piping, tubing, and valves.
2.3.3.7.2 Staff Evaluation
The staff reviewed LRA Section 2.3.3.7 and UFSAR Sections 5.3, 10.15, and F.6.11 using tha
evaluation methodology described in SER Section 2.3. The staff conducted its review in
accordance with the guidance described in SRP-LR Section 2.3.
In conducting its review, the staff evaluated the system functions described in the LRA and
UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had
not omitted from the scope of license renewal any components with intended functions
delineated under 10 CFR 54.4(a). The staff then reviewed those components that the applicant
had identified as being within the scope of license renewal to verify that the applicant had not
omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21(a)(1).
In order to resolve the 10 CFR 54.4(a)(2) issues discussed in RAI 2.1-2A(1) and (2) of SER
Section 2.1 related to NSR piping segments that support secondary containment, the applicant
expanded the system boundaries for the potable water system. By letter dated May 31, 2005,
the applicant submitted the results of its review of piping, supports, and other components
outside of the secondary containment required to maintain the structural integrity of the
secondary containment that are within the scope of license renewal in accordance with the
requirements of 10 CFR 54.4(a)(2). In the enclosure to the letter the applicant stated that new
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component types, valves and tanks, were added to the scope as referenced in new LRA
Tables 2.3.3.7 and 3.3.2.7.
The staff reviewed the NSR piping segments and found the expanded scope of components to
be acceptable, because the applicant had adequately included NSR components with the
configurations that meet the scoping criterion of 10 CFR 54.4(a)(2) for the cases where NSR
piping or components are directly connected to SR piping or components.
2.3.3.7.3 Conclusion
The staff reviewed the LRA and RAI response to determine whether any SSCs that should be
within the scope of license renewal had not been identified by the applicant. No omissions were
identified. In addition, the staff performed a review to determine whether any components that
should be subject to an AMR had not been identified by the applicant. No omissions were
identified. On the basis of its review, the staff concluded that there is reasonable assurance that
the applicant had adequately identified the potable water system components that are within the
scope of license renewal, as required by 10 CFR 54.4(a), and the potable water system
components that are subject to an AMR, as required by 10 CFR 54.21 (a)(1).
2.3.3.8 Ventilation System
2.3.3.8.1 Summary of Technical Information in the Application
In LRA Section 2.3.3.8, the applicant described the ventilation system. The ventilation system
contains subsystems that provide ventilation and heating for various plant buildings, including
the radioactive waste building and the DG buildings. The ventilation system does not include
the HVAC systems or the reactor building ventilation systems. These systems are discussed in
SER Section 2.3.3.9. The ventilation system is a plant-shared system.
The radioactive waste building ventilation system consists of two 50-percent capacity
supply fans that filter air to central areas on the various plant floor levels. The ventilation
systems for the DG buildings are designed to maintain the required environmental conditions
for SR equipment located in the Unit 1, 2, and 3 DG buildings.
The ventilation system contains SR components that are relied upon to remain functional
during, and following, DBEs. In addition, the ventilation system performs functions that support
fire protection and SBO.
The intended functions within the scope of license renewal include the following:
*

provides ventilation to the Unit 1, 2, and 3 DG buildings

*

provides ventilation to the 250 volt (V) Battery Room 3EB in the Unit 3 DG building to
prevent the buildup of hydrogen gas during battery charging

*

provides for secondary containment integrity (passive)

*

provides debris protection

*

provides fire barrier
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*

provides mechanical closure

*

provides pressure boundary

*

provides structural support

In LRA Table 2.3.3.8, the applicant identified the following ventilation system component types
that are within the scope of license renewal and subject to an AMR: bolting, ductwork, fire
dampers, and fittings.
2.3.3.8.2 Staff Evaluation
The staff reviewed LRA Sections 2.3.3.8 and BFN Units 1, 2, and 3 UFSAR Sections 5.3 and
10.12, and F.7.11 using the evaluation methodology described in SER Section 2.3. The staff
conducted its review in accordance with the guidance described in SRP-LR Section 2.3.
In conducting the review, the staff reviewed the system functions described in the LRA and
UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had
not omitted from the scope of license renewal any components with intended functions
delineated under 10 CFR 54.4(a). The staff then reviewed those components that the applicant
had identified as being within the scope of license renewal to verify that the applicant had nol
omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21 (a)(1).
In reviewing LRA Section 2.3.3.8, the staff identified an area in which additional information was
necessary to complete the review of the applicant's scoping and screening results. Therefore,
by the letter dated October 8, 2004, the staff issued an RAI concerning the specific issues to
determine whether the applicant had properly applied the scoping criteria of 10 CFR 54.4(a)
and the screening criteria of 10 CFR 54.21 (a)(1). The following paragraphs describe the staffs
RAI and the applicant's related responses.
In RAI 2.3.3.8-1, the staff requested that the applicant clarify whether all the system
components such as, but not limited to, damper housings including fire damper housings, fan
housings, air intake and exhaust structures including screens, supply and exhaust grills, etc.,
are within the scope of license renewal in accordance with 10 CFR 54.4(a), and subject to an
AMR in accordance with 10 CFR 54.21 (a)(1).
In its response, by letter dated November 3, 2004, and supplemented by a letter dated
December 3, 2004, the applicant stated that (1) the damper housings and fan housings are
included in component type uductwork" in LRA Table 2.3.3.8, (2) fire damper housings are
included' in component type "fire dampers" in LRA Table 2.3.3.8, (3) screens associated with
the exhaust plenum in the Units 1 & 2 DG building and the Unit 3 DG building are included in
component type uductwork" in LRA Table 2.3.3.8, and (4) intake/exhaust plenums associated
with the DG buildings are considered part of the structure and are contained in LRA
Table 2.4.3.1 and LRA Table 3.5.2.5. LRA Section 2.3.5, "Notes Associated with the
Section 2.3 Tables," 'Component Types" are revised to reflect these components and,
therefore, are part of LRA Table 2.3.3.8, "ventilation system" and LRA Table 3.3.2.8,
'Ventilation System-Summary of Aging Management Evaluation."
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Based on its review, the staff found the applicant's response to RAI 2.3.3.8-1 acceptable. The
applicant clarified that all applicable system components consisting of damper housings
including fire damper housings, fan housings, air intake and exhaust structures including
screens and all other applicable components of the system are within the scope of license
renewal, and subject to an AMR for the ventilation system. Supply and exhaust grills do not
perform any SR function, therefore, are excluded from the scope of license renewal. Therefore,
the staff's concern described in RAI 2.3.3.8-1 for those "Component Types" in LRA
Tables 2.3.3.8 and 3.3.2.8 is resolved.
2.3.3.8.3 Conclusion
The staff reviewed the LRA and RAI response described above to determine whether any SSCs
that should be within the scope of license renewal had not been identified by the applicant. No
omissions were identified. In addition, the staff performed a review to determine whether any
components that should be subject to an AMR had not been identified by the applicant. No
omissions were identified. On the basis of its review, the staff concluded that there is
reasonable assurance that the applicant had adequately identified the ventilation system
components that are within the scope of license renewal, as required by 10 CFR 54.4(a), and
the ventilation system components that are subject to an AMR, as required by
10 CFR 54.21(a)(1).
2.3.3.9 Heating, Ventilation, and Air Conditioning System
2.3.3.9.1 Summary of Technical Information in the Application
In LRA Section 2.3.3.9, the applicant described the HVAC system. The HVAC subsystems
provide air-conditioned ventilation for various plant areas. The various HVAC subsystems
provide environmental control, ventilation, and cooling. Ventilation and cooling is provided so
that the temperatures of the control bay and shutdown electrical board rooms (including those
in the Unit 3 DG building) are maintained within acceptable limits for the operation of
instruments and other equipment during accidents and events. Ventilation is also provided to
the battery room to prevent the buildup of explosive gases. In addition, the HVAC subsystems
provide for the cooling of various electrical equipment rooms (e.g., computer and
communications rooms) so that their temperatures are maintained within acceptable limits for
the operation of instruments and other equipment.
The HVAC system contains SR components that are relied upon to remain functional during,
and following, DBEs. The failure of NSR SSCs in the HVAC system could prevent the
satisfactory accomplishment of an SR function. In addition, the HVAC system performs
functions that support fire protection, EQ, and SBO.
The intended functions within the scope of license renewal include the following:
*

isolates supply ducts and supplies pressurized filtered outdoor air to main control room
on primary containment isolation system group six signal or radiation monitoring system
initiation signal

*

provides ventilation to cable spreading rooms and control bay mechanical equipment
rooms
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*

recirculates cool air to the reactor building board rooms

*

provides ventilation and air conditioning to the board rooms of the Unit 3 DG buildings
and ventilation to the battery rooms

*

provides recirculation air conditioning to control rooms and auxiliary instrument rooms

*

provides manual lineup of HVAC equipment with total loss of control air

*

provides a secondary containment boundary

*

provides debris protection

*

provides fire barrier

*

provides for heat transfer

*

provides mechanical closure

*

provides pressure boundary

*

provides structural support

In LRA Table 2.3.3.9, the applicant identified the following HVAC system component types that
are within the scope of license renewal and subject to an AMR: bolting, ductwork, fire dampe's,
fittings, Flexible connectors, heat exchangers, heaters, piping, pumps, refrigerant compressor,
strainer;, tanks, tubing, and valves.
2.3.3.9.2 Staff Evaluation
The staff reviewed LRA Section 2.3.3.9 and UFSAR Sections 10.12 and F.7.11 using the
evaluation methodology described in SER Section 2.3. The staff conducted its review in
accordance with the guidance described in SRP-LR Section 2.3.
In conducting the review, the staff reviewed the system functions described in the LRA and
UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had
not omitted from the scope of license renewal any components with intended functions
delineated under 10 CFR 54.4(a). The staff then reviewed those components that the applicant
had identified as being within the scope of license renewal to verify that the applicant had not

omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21(a)(1).
In reviewing LRA Section 2.3.3.9, the staff identified an area in which additional information vias
necessary to complete the review of the applicant's scoping and screening results. Therefore,
by the letter dated October 8, 2004, the staff issued an RAI concerning the specific issues to
determine whether the applicant had properly applied the scoping criteria of 10 CFR 54.4(a)
and the screening criteria of 10 CFR 54.21 (a)(1). The following paragraphs describe the staff's
RAI and the applicant's related responses.
In RAI 2.3.3.9-1, the staff requested that the applicant clarify whether all the system
components such as, but not limited to, fan housings, filter housings, cooling coil housings,
damper housings including fire damper housings, metal lath screens, valve bodies, supply and
return grills, and all other applicable components of the system, including duct sealants, wall
sealants, pressure boundary sealants, screens for intake and exhaust structures, etc., are
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within the scope of license renewal in accordance with 10 CFR 54.4(a), and subject to an AMR
in accordance with 10 CFR 54.21 (a)(1).
In its response, by letter dated November 3, 2004, and supplemented by a letter dated
December 3, 2004, the applicant stated the following:
*

Fan housings, filter housings, cooling coil housings, and damper housings are included
in component type "ductwork" in LRA Table 2.3.3.9.

*

Metal lath screens shown on drawings 0-47E865-8-LR and 3-47E865-8-LR are included
in component type "ductwork" in LRA Table 2.3.3.8.

*

Screens and plenums will be included in the component type "ductwork."

*

LRA Table 3.3.2.9 will be revised to include "outside air (external)" for "ductwork." A new
row will be added for stainless steel "bolting" category with an outside air environment.

*

Valve bodies are included in component type "valves" in LRA Table 2.3.3.9.

*

Structural sealants such as those required to maintain the control room envelope or
secondary containment are contained in Section 3.5.2.1.2 and in component type
"compression joints and seals" and in component type "caulking and sealants" in LRA
Table 3.5.2.2,
Pressure boundary sealants associated with ductwork for HVAC system are included in
component type "ductwork" in LRA Tables 2.3.3.9 and 3.3.2.9, and screens and
plenums are included in the component type "ductwork."

*

The supply and return grilles have no 10 CFR 54.4(a)1, 10 CFR 54.4(a)2, or 10 CFR 54.4(a)3
functions for license renewal and are not included in the LRA Tables. LRA Section 2.3.5, "Notes
Associated with the LRA Section 2.3 tables," "Component Types" is revised to reflect these
components and, therefore, is part of LRA Table 2.3.3.9, "Heating, Ventilation, and Air
Conditioning System," and LRA Table 3.3.2.9, "Heating, Ventilation, and Air Conditioning
System-Summary of Aging Management Evaluation."
Based on its review, the staff found the applicant's response to RAI 2.3.3.9-1 acceptable. The
applicant clarified that all applicable system components consisting of fan housings, filter
housings, cooling coil housings, damper housings, metal lath screens, screens and plenums,
valve bodies, structural sealants to maintain the control room envelope including compression
joints and seals, and pressure boundary sealants associated with ductwork are within the scope
of license renewal, and subject to an AMR for the HVACS and are already included in
"Component Types" in LRA Tables 2.3.3.9 and 3.3.2.9. Therefore, the staff's concern described
in RAI 2.3.3.9-1 is resolved.
2.3.3.9.3 Conclusion
The staff reviewed the LRA and RAI response described above to determine whether any SSCs
that should be within the scope of license renewal had not been identified by the applicant. No
omissions were identified. In addition, the staff performed a review to determine whether any
components that should be subject to an AMR had not been identified by the applicant. No
omissions were identified. On the basis of its review, the staff concluded that there is
reasonable assurance that the applicant had adequately identified the HVAC system
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components that are within the scope of license renewal, as required by 10 CFR 54.4(a), and
the HVAC system components that are subject to an AMR, as required by 10 CFR 54.21(a)(1).
2.3.3.141) ControlAir System
2.3.3.10.1 Summary of Technical Information in the Application
In LRA Section 2.3.3.10, the applicant described the control air system. The control air system
provides motive power for numerous plant components during normal operations and
post-accident motive power to the torus vacuum breaker valves. The system also provides
post-accident motive power to the MS isolation valves and the main steam safety relief valves
(MSRVs) for reactor vessel overpressure relief protection and reactor vessel depressurization,
including the ECCS automatic depressurization function.
The control air system contains SR components that are relied upon to remain functional
during, and following, DBEs. The failure of NSR SSCs in the control air system could prevent
the satisfactory accomplishment of an SR function. In addition, the control air system performs
functions that support fire protection, EQ, and SBO.
The intended functions within the scope of license renewal include the following:
*

performs isolation action(s) upon receiving primary containment system (64D) group six
isolation signals

*

provides compressed air to the MS system atmospheric dilution system (ADS) safety
relief valves

*

provides compressed air for closure of the MSIVs

*

provide primary containment boundary

*

provides compressed air to equipment access air lock seals to provide a secondary
containment boundary

*
*

provides and supports the secondary containment boundary
provides for flow path integrity for supply of CAD nitrogen to the torus vacuum breaker
valves

*

provides a flow path for the CAD system to provide nitrogen to MSRVs

*

provides for flow distribution

*

provides mechanical closure

*

provides pressure boundary

*

provides structural support

In LRA Table 2.3.3.10, the applicant identified the following control air system component types
that are within the scope of license renewal and subject to an AMR: bolting, fittings, flexible
connectors, heat exchangers, piping, restricting orifice, tanks, tubing, and valves.
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2.3.3.10.2 Staff Evaluation
The staff reviewed LRA Section 2.3.3.10 and UFSAR Sections 5.2.3, 5.3, 10.14, and F.6.3
using the evaluation methodology described in SER Section 2.3. The staff conducted its review
in accordance with the guidance described in SRP-LR Section 2.3.
In conducting its review, the staff evaluated the system functions described in the LRA and
UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had
not omitted from the scope of license renewal any components with intended functions
delineated under 10 CFR 54.4(a). The staff then reviewed those components that the applicant
had identified as being within the scope of license renewal to verify that the applicant had not
omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21 (a)(1).
2.3.3.10.3 Conclusion
The staff reviewed the LRA to determine whether any SSCs that should be within the scope of
license renewal had not been identified by the applicant. No omissions were identified. In
addition, the staff performed a review to determine whether any components that should be
subject to an AMR had not been identified by the applicant. No omissions were identified. On
the basis of its review, the staff concluded that there is reasonable assurance that the applicant
had adequately identified the control air system components that are within the scope of license
renewal, as required by 10 CFR 54.4(a), and the control air system components that are
subject to an AMR, as required by 10 CFR 54.21 (a)(1).
2.3.3.11 Service Air System
2.3.3.11.1 Summary of Technical Information in the Application
In LRA Section 2.3.3.11, the applicant described the service air system. The service air system
is a plant-shared system and consists of two air compressors that are located in the turbine
building. The system's primary function is to provide pressurized air to hose connections
throughout the plant yard and to miscellaneous equipment in the standby liquid control (SLC)
system, Amertap condenser tube cleaning system (a subsystem of the condenser circulating
water system), condensate demineralizer air surge system, and the radwaste system.
The service air system contains SR components that are relied upon to remain functional
during, and following, DBEs.
The intended functions within the scope of license renewal include the following:
*
*
*
*

provides primary and secondary containment boundaries
provides mechanical closure
provides pressure boundary
provides structural support
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In LRA rable 2.3.3.11, the applicant identified the following service air system component types
that are within the scope of license renewal and subject to an AMR: bolting, fittings, piping, and
valves.
2.3.3.11.2 Staff Evaluation
The sta f reviewed LRA Section 2.3.3.11 and UFSAR Sections 5.2.3, 5.3, 10.14, and F.6.3
using the evaluation methodology described in SER Section 2.3. The staff conducted its review
in accordance with the guidance described in SRP-LR Section 2.3.
In conducting its review, the staff evaluated the system functions described in the LRA and
UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had
not omilted from the scope of license renewal any components with intended functions
delineated under 10 CFR 54.4(a). The staff then reviewed those components that the applicant
had identified as being within the scope of license renewal to verify that the applicant had not
omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21 (a)(1).
In order to resolve the 10 CFR 54.4(a)(2) issues discussed in RAI 2.1-2A(1) and (2) of SER
Section 2.1 related to NSR piping segments that support secondary containment, the applicant
expanded the system boundaries for the service air system. By letter dated May 31, 2005, the
applicant submitted the results of its review of piping, supports, and other components outside
of the secondary containment required to maintain the structural integrity of the secondary
containment that are within the scope of license renewal in accordance with the requirements of
10 CFR 54.4(a)(2). In the enclosure to the letter the applicant stated that piping, fittings, and
valves were added to scope. The component types do not differ from those listed in LRA
Table 2.3.3.11; therefore, no changes to the service air system portion of the LRA are required.
The staff reviewed the NSR piping segments and found the expanded scope of components to
be acce'Mable, because the applicant had adequately included NSR components with the
configurations that meet the scoping criterion of 10 CFR 54.4(a)(2) for the cases where NSR
piping o. components are directly connected to SR piping or components.
2.3.3.11.3 Conclusion

The staff reviewed the LRA and RAI response to determine whether any SSCs that should be
within the scope of license renewal had not been identified by the applicant. No omissions were
identified. In addition, the staff performed a review to determine whether any components that
should tbe subject to an AMR had not been identified by the applicant. No omissions were
identified. On the basis of its review, the staff concluded that there is reasonable assurance tVat
the applicant had adequately identified the service air system components that are within the
scope of license renewal, as required by 10 CFR 54.4(a), and the service air system
components that are subject to an AMR, as required by 10 CFR 54.21 (a)(1).

2-83

2.3.3.12 C02 System
2.3.3.12.1 Summary of Technical Information in the Application
In LRA Section 2.3.3.12, the applicant described the CO2 system. The CO2 system is a fire
suppression system for the DG buildings, turbine building, and control bay spaces that contain
electrical, lubricating oil, or fuel oil components. Units 1 and 2 share a system that includes a
17-ton storage tank. Unit 3 has a separate system with a 6-ton tank. The system is in standby
during normal operation and initiates automatically, as required. When initiated, ventilation
systems that could reduce the effectiveness of the CO2 discharge are isolated. Detection and
alarm devices that automatically initiate the system, or would prompt manual fire firefighting
activities, are also included in the CO2 system. The CO2 system performs functions that support
fire protection.
The intended functions within the scope of license renewal include the following:
*

provides CO2 fire protection for oil and electrical hazards affecting the minimum safe
shutdown system (SSDS) components required to achieve safe shutdown capability

*

provides fire barrier

*

provides mechanical closure

*

provides pressure boundary

*

provides structural support

In LRA Table 2.3.3.12, the applicant identified the following CO2 system component types that
are within the scope of license renewal and subject to an AMR: bolting, ductwork, fire dampers,
fittings, piping, rupture disk, tanks, tubing, and valves.
2.3.3.12.2 Staff Evaluation
The staff reviewed LRA Section 2.3.3.12 and UFSAR Sections 10.11 and F.6.9 using the
evaluation methodology described in SER Section 2.3. The staff conducted its review in
accordance with the guidance described in SRP-LR Section 2.3.
In conducting its review, the staff evaluated the system functions described in the LRA and
UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had
not omitted from the scope of license renewal any components with intended functions
delineated under 10 CFR 54.4(a). In addition, the staff also reviewed BFN FPR volumes 1 and
2. This report is referenced directly in the fire protection CLB and summarizes the Fire
Protection Program and commitments to 10 CFR 50.48 using the guidance of Appendix A to
BTP APCSB 9.5-1. The staff then reviewed those components that the applicant had identified
as being within the scope of license renewal to verify that the applicant had not omitted any
passive and long-lived components that should be subject to an AMR in accordance with the
requirements of 10 CFR 54.21 (a)(1).
In reviewing LRA Section 2.3.3.12, the staff identified areas in which additional information was
necessary to complete the evaluation of the applicant's scoping and screening results.
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Therefore, by letter to the applicant dated August 23, 2004, the staff issued RAls concerning
the specific issues to determine whether the applicant had properly applied the scoping criteria
of 10 CFR 54.4(a) and the screening criteria of 10 CFR 54.21(a)(1). The following paragraphs
describe the staffs RAls and the applicant's related responses.
In RAI 2.3.3.12-1, the staff stated that the CO2 system addressed in LRA Section 2.3.3.12
typically requires discharge nozzles to achieve the proper flow rate. The staff identified that the
system description and LRA Table 2.3.3.12 do not include any reference to discharge nozzles.
Therefore, the staff requested the applicant to indicate whether this system includes discharge
nozzles.. If so, the staff stated that the nozzles, which perform an intended function for flow
control, are passive and long lived and should be subject to an AMR.
In its response, by letter dated September 30, 2004, the applicant stated that the discharge
nozzles were included within component type "fittings" in Table 2.3.3.12 with an intended
function of pressure boundary and subject to an AMR.
Based on the response, the staff concurred that the nozzles are within the scope of license
renewal and subject to an AMR, but disagreed that the intended function is pressure boundary.
The nozzles contain open orifices and serve a flow control function rather than a pressure
boundary. The staff reviewed plant procedures 0-SI-4.11.D.1.b, 1/2-SI-4.11.D.1.b, and
3-SI-4.11.D.1.b for CO2 system functional testing and found the nozzles are adequately
addressed in the fire protection AMP. Therefore, the staff concern described in RAI 2.3.3.12-1
is resolved.
In RAI 2.3.3.12-2, the staff stated that the system description of the CO2 system in LRA
Section 2.3.3.12 addresses detection and alarm devices that automatically initiate the system or
prompt manual fire fighting. The staff stated that these devices are not identified on the license
renewal drawings, nor are they discussed in the Fire Protection Program. Therefore, the staff
requested that the applicant explain what these devices are and whether they are subject to an
AMR.
In its response, by letter dated September 30, 2004, the applicant stated that the CO2 system
fire protection detection and alarm devices do not form a pressure boundary and are active
components and evaluated as electrical commodities.
Based on its review, the staff found the applicant's response to RAI 2.3.3.12-2 acceptable. The
components in question are electrical, not mechanical, and are therefore active and not subject
to an AMR. Therefore, the staffs concern described in RAI 2.3.3.12-2 is resolved.
2.3.3.12.3 Conclusion
The staff reviewed the LRA and RAI responses described above to determine whether any
SSCs that should be within the scope of license renewal had not been identified by the.
applicant. No omissions were identified. In addition, the staff performed a review to determine
whether any components that should be subject to an AMR had not been identified by the
applicant. No omissions were identified. On the basis of its review, the staff concluded that
there is reasonable assurance that the applicant had adequately identified the CO2 system
components that are within the scope of license renewal, as required by 10 CFR 54.4(a), and
the C02 system components that are subject to an AMR, as required by 10 CFR 54.21 (a)(1).
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2.3.3.13 Station DrainageSystem
2.3.3.13.1 Summary of Technical Information in the Application
In LRA Section 2.3.3.13, the applicant described the station drainage system. The station
drainage system is a plant-shared system that collects, processes, stores, and disposes of
non-radioactive liquid waste. Portions of the piping within the system penetrate the secondary
containment.
The station drainage system contains SR components that are relied upon to remain functional
during, and following, DBEs. The failure of NSR SSCs in the station drainage system could
prevent the satisfactory accomplishment of an SR function.
The intended functions within the scope of license renewal include the following:
*
*
*
*

provides
provides
provides
provides

a secondary containment boundary
mechanical closure
pressure boundary
structural support

In LRA Table 2.3.3.13, the applicant identified the following station drainage system component
types that are within the scope of license renewal and subject to an AMR: bolting, fittings,
piping, and valves.
2.3.3.13.2 Staff Evaluation
The staff reviewed LRA Section 2.3.3.13 and UFSAR Sections 5.3 and 10.16 using the
evaluation methodology described in SER Section 2.3. The staff conducted its review in
accordance with the guidance described in SRP-LR Section 2.3.
In conducting its review, the staff evaluated the system functions described in the LRA and
UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had
not omitted from the scope of license renewal any components with intended functions
delineated under 10 CFR 54.4(a). The staff then reviewed those components that the applicant
had identified as being within the scope of license renewal to verify that the applicant had not
omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21 (a)(1).
In reviewing LRA Section 2.3.3.13, the staff identified an area in which additional information
was necessary to complete the evaluation of the applicant's scoping and screening results.
Therefore, by letter to the applicant dated August 31, 2004, the staff issued an RAI concerning
the specific issue to determine whether the applicant had properly applied the scoping criteria of
10 CFR 54.4(a) and the screening criteria of 10 CFR 54.21(a)(1). The following paragraphs
describe the staff's RAI and the applicant's related response.
In RAI 2.3.3.13-1, the staff identified a 3-inch roof drain (at roof elevation 667 feet on license
renewal drawing 0-47E851-1-LR,) that is not within the scope of license renewal and subject to
an AMR. This drain provides a pressure boundary function between the standby gas treatment
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system and the off-gas system; thus it should be within the scope of license renewal. The staff
noted that a 4-inch roof drain on the same drawing is shown as being subject to an AMR.
Therefore, the staff requested that the applicant justify the exclusion of the 3-inch roof drain
from the scope of license renewal and from being subject to an AMR.
In its response, by letter dated October 19, 2004, the applicant stated that the 3-inch roof drain
should have been colored in red on drawing 0-47E851-1-LR, since it is within the scope of
license renewal as part of the component type "fittings" in LRA Table 2.3.3.13 and subject to an
AMR. The applicant further stated that drawing 0-47E851-1-LR has been revised to show the
3-inch rDof drain highlighted in red and will be resent as part of the annual update.
Based on its review, the staff found the applicant's response to RAI 2.3.3.13-1 acceptable. It
concurs that the 3-inch roof drain should be within the scope of license renewal and the drain
included in LRA Table 2.3.3.13 as a component type subject to an AMR. Therefore, the staffs
concern described in RAI 2.3.3.13-1 is resolved.
In order to resolve the 10 CFR 54.4(a)(2) issues discussed in RAI 2.1-2A(1) and (2) of SER
Section 2.1 related to NSR piping segments that support secondary containment, the applicant
expanded the system boundaries for the station drainage system. By letter dated May 31, 2005,
the applicant submitted the results of its review of piping, supports, and other components
outside of the secondary containment required to maintain the structural integrity of the
secondary containment that are within the scope of license renewal in accordance with the
requirements of 10 CFR 54.4(a)(2). In the enclosure to the letter the applicant stated that
piping, fiffings, and check valves were added to scope. The component types do not differ from
those listed in LRA Table 2.3.3.13; therefore, no changes to the station drainage system portion
of the LRA are required.
The staff reviewed the NSR piping segments and found the expanded scope of components to
be acceptable, because the applicant had adequately included NSR components with the
configurations that meet the scoping criterion of 10 CFR 54.4(a)(2) for the cases where NSR
piping or components are directly connected to SR piping or components.
2.3.3.1'.3 Conclusion
The staff reviewed the LRA, the accompanying scoping boundary drawing, and RAI responses
described above to determine whether any SSCs that should be within the scope of license
renewal had not been identified by the applicant. No omissions were identified. In addition, the
staff performed a review to determine whether any components that should be subject to an
AMR had not been identified by the applicant. No omissions were identified. On the basis of its
review, the staff concluded that there is reasonable assurance that the applicant had
adequately identified the station drainage system components that are within the scope of
license renewal, as required by 10 CFR 54.4(a), and the station drainage system componen.s
that are subject to an AMR, as required by 10 CFR 54.21 (a)(1).
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2.3.3.14 Sampling and Water Quality System
2.3.3.14.1 Summary of Technical Information in the Application
In LRA Section 2.3.3.14, the applicant described the sampling and water quality system. The
sampling and water quality system provides the capability to obtain representative samples for
testing. The data are used to evaluate the performance of the plant, equipment, and systems
during normal plant operations. Using a post-accident sample subsystem, representative
samples of reactor coolant, torus liquid, drywell atmosphere, torus atmosphere, and secondary
containment atmosphere can be obtained after a LOCA to guide post-LOCA actions regarding
Units 2 and 3. Portions of the system are credited in analyses for MSIV alternate leakage
treatment.
The sampling and water quality system contains SR components that are relied upon to remain
functional during, and following, DBEs. The failure of NSR SSCs in the sampling and water
quality system could prevent the satisfactory accomplishment of an SR function. In addition, the
sampling and water quality system performs functions that support fire protection, EQ, and
SBO.
The intended functions within the scope of license renewal include the following:
*

provides RCPB

*

provides primary and secondary containment boundaries

*

maintains residual heat removal service water system pressure boundary integrity

*

provides a pressure boundary of the sampling and water quality system components
connected to the control air system that must maintain a pressure boundary in order to
supply the CAD and MSRVs

*

establishes MSIV leakage pathway to the condenser

*

provides mechanical closure

*

provides pressure boundary

*

provides structural support

In LRA Table 2.3.3.14, the applicant identified the following sampling and water quality system
component types that are within the scope of license renewal and subject to an AMR: bolting,
fittings, RCPB fittings, flexible connectors, heat exchangers, piping, RCPB piping, pumps,
strainers, tanks, tubing, valves, and RCPB valves.
2.3.3.14.2 Staff Evaluation
The staff reviewed LRA Section 2.3.3.14 and UFSAR Sections 5.2.3, 5.3, 10.17, and 10.21
using the evaluation methodology described in SER Section 2.3. The staff conducted its review
in accordance with the guidance described in SRP-LR Section 2.3.
In conducting its review, the staff evaluated the system functions described in the LRA and
UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had
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not omitted from the scope of license renewal any components with intended functions
delineated under 10 CFR 54.4(a). The staff then reviewed those components that the applicant
had identified as being within the scope of license renewal to verify that the applicant had not
omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21 (a)(1).
In reviewing LRA Section 2.3.3.14, the staff identified an area in which additional information
was necessary to complete the evaluation of the applicant's scoping and screening results.
Therefore, by letter to the applicant dated October 8, 2004, the staff issued an RAI concerning
the specific issue to determine whether the applicant had properly applied the scoping criteria of
10 CFR 54.4(a) and the screening criteria of 10 CFR 54.21 (a)(1). The following paragraphs
describe the staffs RAI and the applicant's related response.
In RAI F: 2.3.3.14-1, the staff stated that LRA Section 2.3.3.14 states that one of the intended
functions of the sampling and water quality system is to establish an MSIV leakage pathway to
the condenser. The Unit 2 sampling lines from the main steam system are identified as being
within the scope of license renewal and subject to an AMR; however, similar piping and
components for Unit I are not identified as being within the scope of license renewal. Based on
the information in the LRA, the staff could not determine why this portion of the Unit 1 sampling
and water quality system is not within the scope of license renewal and subject to an AMR.
Therefore, the staff requested that the applicant explain why this portion of the piping is not
within the scope of license renewal and subject to an AMR.
In its response, by letter dated October 25, 2004, the applicant stated that license renewal
drawings depict components subject to an AMR based on the unit's CLB. As documented in
LRA Section F.1, the Unit 1 CLB for MSIV leakage does not incorporate an alternate leakage
treatment pathway utilizing main steam piping and the main condenser, because this
modification currently is not physically implemented for Unit 1 to match Units 2 and 3 in their
configuration.
The LRAk was structured to reflect CLB and configuration of all three units. Therefore, scoping
and screening was done based on the CLB and configuration of all three units. The differences
between the units that are relevant to the application and will be resolved prior to Unit 1 restart
are listed in LRA Appendix F. This issue will be discussed in SER Section 2.6.1.1.
In addition, by letter dated January 31, 2005, the applicant provided additional supplementary
information, stating that as each activity identified in LRA Appendix F is completed, the
corresponding bold-bordered text in the LRA will apply to Unit 1. The applicant stated in its
response that the only change to the application will be to remove the bolded border. No
changes are required for scoping and screening, AMR, or TLAAs; however, in some cases,
boundary drawings would change to reflect the bolded bordered text. The applicant committed
to perform a secondary application review for the staff during the annual update after the
modification is implemented in the plant. This will assure that the design changes to implement
this modification do not modify or change the basis of how these components were initially
scoped and screened.
Based on its review, the staff found the applicant's response to RAI F 2.3.3.14-1 acceptable.
The Unil 1 CLB for MSIV leakage does not incorporate an alternate leakage treatment pathway
utilizing the main steam piping and main condenser; therefore, this portion of piping is not
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subject to an AMR. Upon completion of the modification discussed in LRA Appendix F and the
January 31, 2005 letter, the CLB for Unit 1 will be the same as that for Units 2 and 3. The
review of LRA Appendix F regarding Unit 1 restart will be addressed in SER Section 2.6.1.1.
Therefore, the staffs concern described in RAI F 2.3.3.14-1 is resolved.
In order to resolve the seismic Class I/Il interface issues discussed in RAI 2.1-2A(3) of SER
Section 2.1, the applicant expanded the system boundaries for the sampling and water quality
system. By letters dated January 31, 2005, and February 28, 2005, the applicant submitted the
result of its review of the seismic Class I qualification documentation to identify the NSR piping,
supports/equivalent anchors, or other components that are within the scope of license renewal
in accordance with the requirements of 10 CFR 54.4(a)(2) for the 10 CFR 54.4(a)(2) cases
where NSR piping or components are directly connected to SR piping or components. In
February 28, 2005, letter, Enclosure 2, "Mechanical Systems,' the applicant stated that
additional components, grab sample boxes, had been added to scope that are credited as
anchorage in the seismic analysis. As a result, the component type panel was added to LRA
Table 2.3.3.14.
The staff reviewed the identify support/equivalent anchors and the seismic Class II piping
segments up to the first anchor point of the seismic Class I piping boundaries provided in the
Enclosure 2 of the letter, dated February 28, 2005. The staff found the expanded scope of
components to be acceptable because the applicant had adequately included NSR components
with the configurations that meet the scoping criterion of 10 CFR 54.4(a)(2) for the cases where
NSR piping or components are directly connected to SR piping or components.
2.3.3.14.3 Conclusion
The staff reviewed the LRA and RAI responses described above to determine whether any
SSCs that should be within the scope of license renewal had not been identified by the
applicant. No omissions were identified. In addition, the staff performed a review to determine
whether any components that should be subject to an AMR had not been identified by the
applicant. No omissions were identified. On the basis of its review, the staff concluded that
there is reasonable assurance that the applicant had adequately identified the sampling and
water quality system components that are within the scope of license renewal, as required by
10 CFR 54.4(a), and the sampling and water quality system components that are subject to an
AMR, as required by 10 CFR 54.21(a)(1).
2.3.3.15 Building Heat System
2.3.3.15.1 Summary of Technical Information in the Application
In LRA Section 2.3.3.15, the applicant described the building heat system. The building heat
system is a plant-shared system that maintains the required temperatures for equipment
protection and personnel comfort during the winter months. As required, the system uses
forced, hot water to maintain a minimum temperature of 55 OF in various plant buildings,
including the reactor building. Hot water required for the system is heated by the auxiliary boiler
system and preheats the building intake air.
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The building heat system contains SR components that are relied upon to remain functional
during, and following, DBEs.
The intended functions within the scope of license renewal include the following:
*
*
*
*

provides
provides
provides
provides

a secondary containment boundary
mechanical closure
pressure boundary
structural support

In LRA rable 2.3.3.15, the applicant identified the following building heat system component
types that are within the scope of license renewal and subject to an AMR: bolting, fittings,
heaters, piping, pumps, and valves.
2.3.3.15.2 Staff Evaluation
The staff reviewed LRA Section 2.3.3.15 and UFSAR Sections 5.3.3.6 and 10.12.5 using the
evaluation methodology described in SER Section 2.3. The staff conducted its review in
accordance with the guidance described in SRP-LR Section 2.3.
In conducting its review, the staff evaluated the system functions described in the LRA and
UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had
not omitted from the scope of license renewal any components with intended functions
delineated under 10 CFR 54.4(a). The staff then reviewed those components that the applicant
had identified as being within the scope of license renewal to verify that the applicant had not
omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21(a)(1).
In reviewing LRA Section 2.3.3.15, the staff identified an area in which additional information
was necessary to complete the evaluation of the applicant's scoping and screening results.
Therefore, by letter to the applicant dated August 31, 2004, the staff issued an RAI concerning
the specific issue to determine whether the applicant had properly applied the scoping criteria of
10 CFR 54.4(a) and the screening criteria of 10 CFR 54.21(a)(1). The following paragraphs
describe the staffs RAI and the applicant's related response.

In RAI 2.3.3.15-1, the staff stated that LRA Section 2.3.3.15 states that the intended function of
the building heat system is to provide a secondary containment boundary. The staff identified
that valves 1-1029, 1-1030, 2-1318, 2-1319, 3-1386, and 3-1387 are included in the scope of
license renewal and subject to an AMR, but the connected piping on one side of these valves is
not included within the scope of license renewal and not subject to an AMR. The staff could not
determine if the piping on both sides of these open valves provides a secondary containment
boundary. Therefore, the staff requested that the applicant provide a basis for these valves
being the boundary of the piping and components that are not subject to an AMR.
In its response, by letter dated October 19, 2004, the applicant stated that valves 1-1029,
1-1030, 2-1318, 2-1319, 3-1386, and 3-1387 were included in the scope of license renewal in
error and that only the piping and valves for the building heat system located in the reactor
building perform a secondary containment function. Valves 1-1029, 1-1030, 2-1318, 2-1319,
3-1386, and 3-1387 are located in the turbine building and, therefore, are not within the scope
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of license renewal. The applicant also stated that drawing 0-47E866-1-LR has been revised to
show the boundary ending at the reactor building wall and will be resent as part of the annual
update.
Based on its review, the staff found the applicant's response to RAI 2.3.3.15-1 acceptable.
Valves 1-1029, 1-1030, 2-1318, 2-1319, 3-1386, and 3-1387 do not perform an intended
function in accordance with the requirements of 10 CFR 54.4(a) and are outside the scope of
license renewal. Therefore, the staffs concern described in RAI 2.3.3.15-1 is resolved.
2.3.3.15.3 Conclusion
The staff reviewed the LRA and RAI response described above to determine whether any SSCs
that should be within the scope of license renewal had not been identified by the applicant. No
omissions were identified. In addition, the staff performed a review to determine whether any
components that should be subject to an AMR had not been identified by the applicant. No
omissions were identified. On the basis of its review, the staff concluded that there is
reasonable assurance that the applicant had adequately identified the building heat system
components that are within the scope of license renewal, as required by 10 CFR 54.4(a), and
the building heat system components that are subject to an AMR, as required by
10 CFR 54.21(a)(1).
2.3.3.16 Raw Water Chemical Treatment System
2.3.3.16.1 Summary of Technical Information in the Application
In LRA Section 2.3.3.16, the applicant described the raw water chemical treatment system. The
raw water chemical treatment system prevents bio-fouling of systems, including the EECW and
RHRSW systems, that use water directly from Wheeler Reservoir. The raw water chemical
treatment system provides the capability to inject a biocide into the fluid stream.
The raw water chemical treatment system contains SR components that are relied upon to
remain functional during, and following, DBEs. The failure of NSR SSCs in the raw water
chemical treatment system could prevent the satisfactory accomplishment of an SR function.
The intended functions within the scope of license renewal include the following:
*
*
*
*
*

provides for pressure boundary integrity to the RHRSW and EECW systems
restricts flow
provides mechanical closure
provides pressure boundary
provides structural support

In LRA Table 2.3.3.16, the applicant identified the following raw water chemical treatment
system component types that are within the scope of license renewal and subject to an AMR:
bolting, fittings, piping, restricting orifice, and valves.
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2.3.3.16.2 Staff Evaluation
The staff reviewed LRA Section 2.3.3.16 and UFSAR Sections 10.7.3, 10.8.4, and 10.10.4
using the evaluation methodology described in SER Section 2.3. The staff conducted its review
in accordance with the guidance described in SRP-LR Section 2.3.
In conducting its review, the staff evaluated the system functions described in the LRA and
UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had
not omitted from the scope of license renewal any components with intended functions
delineated under 10 CFR 54.4(a). The staff then reviewed those components that the applicant
had identified as being within the scope of license renewal to verify that the applicant had not
omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21(a)(1).
2.3.3.16.3 Conclusion
The stalf reviewed the LRA to determine whether any SSCs that should be within the scope of
license renewal had not been identified by the applicant. No omissions were identified. In
addition, the staff performed a review to determine whether any components that should be
subject to an AMR had not been identified by the applicant. No omissions were identified. On
the basis of its review, the staff concluded that there is reasonable assurance that the applicant
had adequately identified the raw water chemical treatment system components that are within
the scope of license renewal, as required by 10 CFR 54.4(a), and the raw water chemical
treatment system components that are subject to an AMR, as required by 10 CFR 54.21 (a)(1).
2.3.3.17 Demineralizer Backwash Air System
2.3.3.17.1 Summary of Technical Information in the Application
In LRA Section 2.3.3.17, the applicant described the demineralizer backwash air system. The
demineralizer backwash air system is a plant-shared system that supplies a high volume of Icw
pressure air for purpose of backwashing plant demineralizers. In addition, the system supplies
the condensate demineralizers in the turbine building and penetrates the secondary
containment to supply the reactor water cleanup (RWCU) and fuel pool cooling and cleanup
(FPC) demineralizers in the reactor building. The demineralizer backwash air system is in
standby operation during normal operation and is operated manually, when required, for
backwashing of the demineralizers.
The dernineralizer backwash air system contains SR components that are relied upon to remain
functional during, and following, DBEs. The failure of NSR SSCs in the demineralizer backwash
air system could prevent the satisfactory accomplishment of an SR function.
The intended functions within the scope of license renewal include the following:
*
*
*
*

provides
provides
provides
provides

a secondary containment boundary
mechanical closure
pressure boundary
structural support
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In LRA Table 2.3.3.17, the applicant identified the following demineralizer backwash air system
component types that are within the scope of license renewal and subject to an AMR: bolting,
fittings, piping, traps, and valves.
2.3.3.17.2 Staff Evaluation
The staff reviewed LRA Section 2.3.3.17 and UFSAR Section 5.3.3 using the evaluation
methodology described in SER Section 2.3. The staff conducted its review in accordance with
the guidance described in SRP-LR Section 2.3.
In conducting its review, the staff evaluated the system functions described in the LRA and
UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had
not omitted from the scope of license renewal any components with intended functions
delineated under 10 CFR 54.4(a). The staff then reviewed those components that the applicant
had identified as being within the scope of license renewal to verify that the applicant had not
omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21(a)(1).
2.3.3.17.3 Conclusion
The staff reviewed the LRA to determine whether any SSCs that should be within the scope of
license renewal had not been identified by the applicant. No omissions were identified. In
addition, the staff performed a review to determine whether any components that should be
subject to an AMR had not been identified by the applicant. No omissions were identified. On
the basis of its review, the staff concluded that there is reasonable assurance that the applicant
had adequately identified the demineralizer backwash air system components that are within
the scope of license renewal, as required by 10 CFR 54.4(a), and the demineralizer backwash
air system components that are subject to an AMR, as required by 10 CFR 54.21 (a)(1).
2.3.3.18 Standby Liquid Control System
2.3.3.18.1 Summary of Technical Information in the Application
In LRA Section 2.3.3.18, the applicant described the SLC system. The SLC system provides a
backup method, independent of the control rods, to make the reactor subcritical over the full
range of operating conditions. The SLC system can be manually initiated from the main control
room to pump a boron neutron absorber solution into the reactor. This function is initiated if the
operator determines that the reactor cannot be shut down or kept shut down with the control
rods alone. During normal operation, the SLC system is in standby and must be manually
initiated, if required.
The SLC system contains SR components that are relied upon to remain functional during, and
following, DBEs. The failure of NSR SSCs in the SLC system could prevent the satisfactory
accomplishment of an SR function. In addition, the SLC system performs functions that support
ATWS.

2-94

The intended functions within the scope of license renewal include the following:
*
*
*
*
*

provides
provides
provides
provides
provides

RCPB
a primary containment boundary
mechanical closure
pressure boundary
structural support

In LRA Table 2.3.3.18, the applicant identified the following SLC component types that are
within the scope of license renewal and subject to an AMR: bolting, fittings, RCPB fittings,
piping, RCPB piping, pumps, tanks, tubing, valves, and RCPB valves.
2.3.3.18.2 Staff Evaluation
The staff reviewed LRA Section 2.3.3.18 and UFSAR Sections 3.8, 5.2.3, and 7.19 using the
evaluation methodology described in SER Section 2.3. The staff conducted its review in
accordance with the guidance described in SRP-LR Section 2.3.
In conducting its review, the staff evaluated the system functions described in the LRA and
UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had
not omitted from the scope of license renewal any components with intended functions
delineated under 10 CFR 54.4(a). The staff then reviewed those components that the applicant
had identified as being within the scope of license renewal to verify that the applicant had not
omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21(a)(1).
In reviewing LRA Section 2.3.3.18, the staff identified an area in which additional information
was necessary to complete the evaluation of the applicant's scoping and screening results.
Therefore, by letter to the applicant dated August 31, 2004, the staff issued an RAI concerning
the specific issue to determine whether the applicant had properly applied the scoping criteria of
10 CFR 54.4(a) and the screening criteria of 10 CFR 54.21(a)(1). The following paragraphs
describE the staffs RAI and the applicant's response.
In RAI 2.3.3.18-1, the staff stated that component electric heaters, located inside the SLC tank,
are shown on license renewal drawings 1-47E854-1-LR, 2-47E854-1-LR, and 3-47E854-1-LR
as subject to an AMR. However, LRA Section 2.3.5 lists the component UNID of the heater in
three different component types (fittings, heaters, or tanks). Therefore, the staff requested that
the applicant identify which component type in LRA Table 2.3.3.18 includes the electric heater.
Furthermore, during a telephone conference on October 7, 2004, the staff requested that the
applicant justify the exclusion of a strainer, addressed in UFSAR Section 3.8.3 but not depicted
on the license renewal drawings or included in LRA Table 2.3.3.18, from the scope of license
renewal and from being subject to an AMR.
In its response, by letter dated October 19, 2004, the applicant stated that this heater is
included in the component type "fittings" in LRA Table 2.3.3.18. The staff requested the
applicant to verify that the heaters are, in fact, included in the component type 'fittings." In a
supplemental response, dated June 9, 2005, the applicant confirmed that the heaters are
included in component type "fittings" in LRA Table 2.3.3.18 and are so documented in the
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Standby Liquid Control System Report. The applicant also provided information that the
strainers have been included in LRA Table 2.3.3.18 for being subject to an AMR.
Based on its review, the staff found the applicant's response to RAI 2.3.3.18-1 acceptable. It
clarifies that the heater is included in the component type "fittings" in the LRA table, and it
includes the strainer within the scope of license renewal and subject to an AMR. Therefore, the
staffs concerns described in RAI 2.3.3.18-1 and the October 7, 2004, telephone discussion are
resolved.
In order to resolve the seismic Class I/Il interface issues discussed in RAI 2.1-2A(3) of SER
Section 2.1, the applicant expanded the system boundaries for the standby liquid control
system. By letters dated January 31, 2005, and February 28, 2005, the applicant submitted its
review result of the documentation of the seismic Class I qualification to identify the NSR piping,
supports/equivalent anchors, or other components that are within the scope of license renewal
in accordance with the requirements of 10 CFR 54.4(a)(2) for the cases where NSR piping or
components are directly connected to safety-related piping or components. In its February 28,
2005 letter, enclosure 2, 'Mechanical Systems," the applicant stated that additional piping and
components had been added to the scope of the standby liquid control system. However, the
component types do not differ from those listed LRA Table 2.3.3.18; therefore, no changes to
the standby liquid control system portion in the LRA are required.
The staff reviewed the NSR piping up to first equivalent anchor point of seismic Class I piping
boundaries and found the expanded scope of components to be acceptable on the basis that
the applicant had adequately identified all SLC NSR components that meet the scoping criterion
of 10 CFR 54.4(a)(2) for the cases where NSR piping or components are directly connected to
SR piping or components.
2.3.3.18.3 Conclusion
The staff reviewed the LRA, the accompanying scoping boundary drawings, and RAI responses
described above to determine whether any SSCs that should be within the scope of license
renewal had not been identified by the applicant. No omissions were identified. In addition, the
staff performed a review to determine whether any components that should be subject to an
AMR had not been identified by the applicant. No omissions were identified. On the basis of its
review, the staff concluded that there is reasonable assurance that the applicant had
adequately identified the SLC system components that are within the scope of license renewal,
as required by 10 CFR 54.4(a), and the SLC system components that are subject to an AMR,
as required by 10 CFR 54.21(a)(1).
2.3.3.19 Off-Gas System
2.3.3.19.1 Summary of Technical Information in the Application
In LRA Section 2.3.3.19, the applicant described the off-gas system. Each unit has a separate
off-gas system, which includes subsystems that process and dispose of the gases produced
during normal operation from the main condenser steam jet air ejectors, the startup condenser
vacuum pumps, the condensate drain tank vent, and the steam packing exhauster. The gases
are processed to minimize any release of harmful radioactivity and are then diverted to the plant
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stack for dilution and release to the atmosphere at elevation. Backdraft dampers limit the
amount of radioactive release at ground level during accidents that require operation of the
SGT system.
The off-gas system contains SR components that are relied upon to remain functional during,
and following, DBEs.
The intended functions within the scope of license renewal include the following:
*

provides flow path integrity for the release of the filtered SGT system gases to the
stacks

*

provides automatic closure of back-draft prevention dampers to prevent back-flow and
potential ground-level release of radiation

*

provides mechanical closure

*

provides pressure boundary

*

provides structural support

In LRA Trable 2.3.3.19, the applicant identified the following off-gas system component types
that are within the scope of license renewal and subject to an AMR: bolting, ductwork, fittings,
and piping.
2.3.3.19.2 Staff Evaluation
The staff reviewed LRA Section 2.3.3.19 and UFSAR Sections 1.6.1.1.10, 1.6.1.4.4, 5.3.3,
7.12.2, 7.12.3, 9.5, 11.4, 14.6.3.6, and F.7.14 using the evaluation methodology described in
SER Section 2.3. The staff conducted its review in accordance with the guidance described in
SRP-LR Section 2.3.
In conducting its review, the staff evaluated the system functions described in the LRA and
UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had
not omit:ed from the scope of license renewal any components with intended functions
delineated under 10 CFR 54.4(a). The staff then reviewed those components that the applicant
had identified as being within the scope of license renewal to verify that the applicant had not
omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21(a)(1).
In order to resolve the seismic Class I/Il interface issues discussed in RAI 2.1-2A(3) of SER
Section :2.1, the applicant expanded the system boundaries for the off-gas system. By letters
dated January 31, 2005, and February 28, 2005, the applicant submitted the results of its
review of the seismic Class I qualification documentation to identify the NSR piping,
supportE/equivalent anchors, or other components that are within the scope of license renewal
in accordance with the requirements of 10 CFR 54.4(a)(2) for the cases where NSR piping or
components are directly connected to SR piping or components. In the February 28, 2005
letter, enclosure 2, 'Mechanical Systems," the applicant stated that additional components,
valves, had been added to the scope of the off-gas system. The component type valve was
added tc LRA Table 2.3.3.19.
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The staff reviewed the NSR piping up to first equivalent anchor point of seismic Class I piping
boundaries and found the expanded scope of components to be acceptable on the basis that
the applicant had adequately identified all SLC NSR components that meet the scoping criterion
of 10 CFR 54.4(a)(2) for the cases where NSR piping or components are directly connected to
SR piping or components.
2.3.3.19.3 Conclusion
The staff reviewed the LRA and RAI response to determine whether any SSCs that should be
within the scope of license renewal had not been identified by the applicant. No omissions were
identified. In addition, the staff performed a review to determine whether any components that
should be subject to an AMR had not been identified by the applicant. No omissions were
identified. On the basis of its review, the staff concluded that there is reasonable assurance that
the applicant had adequately identified the off-gas system components that are within the
scope of license renewal, as required by 10 CFR 54.4(a), and the off-gas system components
that are subject to an AMR, as required by 10 CFR 54.21(a)(1).
2.3.3.20 Emergency Equipment Cooling Water System
2.3.3.20.1 Summary of Technical Information in the Application
In LRA Section 2.3.3.20, the applicant described the EECW system. The EECW system is a
plant-shared system, which has two headers that use dedicated RHRSW pumps to supply
water from the Wheeler Reservoir into heat exchangers. The heat exchangers cool equipment
including the DG engine coolers, CS pump room coolers, RHR pump seal coolers and room
coolers, control bay chillers, hydrogen and oxygen containment gas analyzers, and electric
board room chillers. The EECW system provides cooling water to equipment that is essential
for safe shutdown and a backup cooling water supply to the reactor building closed cooling
water heat exchangers.
The EECW system contains SR components that are relied upon to remain functional during,
and following, DBEs. The failure of NSR SSCs in the EECW system could prevent the
satisfactory accomplishment of an SR function. In addition, the EECW system performs
functions that support fire protection, EQ, and SBO.
The intended functions within the scope of license renewal include the following:
*

provides cooling water to the HVAC system chillers, RHR system pump seal coolers,
containment inerting system hydrogen and oxygen gas analyzers, DG, RHR and CS
equipment room coolers, and FPC system

*

provides an EECW valve position interlock signal for automatic start of the RHRSW
pumps

*

provides a secondary containment boundary

*

prevents debris from entering a system or component

*

provides for flow distribution

*

provides for heat transfer
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*

provides mechanical closure

*

provides pressure boundary

*

provides structural support

In LRA Table 2.3.3.20, the applicant identified the following EECW system component types
that are within the scope of license renewal and subject to an AMR: bolting, fittings, flexible
connectors, heat exchangers, piping, restricting orifice, strainers, tubing, and valves.
2.3.3.20.2 Staff Evaluation
The staff reviewed LRA Section 2.3.3.20 and UFSAR Sections 5.3, 7.18, 10.10, and F.7.17
using the evaluation methodology described in SER Section 2.3. The staff conducted its review
in accordance with the guidance described in SRP-LR Section 2.3.
In conducting its review, the staff evaluated the system functions described in the LRA and
UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant ha l
not omitted from the scope of license renewal any components with intended functions
delineated under 10 CFR 54.4(a). The staff then reviewed those components that the applicant
had identified as being within the scope of license renewal to verify that the applicant had not
omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21(a)(1).
In reviewing LRA Section 2.3.3.20, the staff identified an area in which additional information
was necessary to complete the evaluation of the applicant's scoping and screening results.
Therefore, by letter to the applicant dated August 31, 2004, the staff issued an RAI concerning
the specific issue to determine whether the applicant had properly applied the scoping criteria of
10 CFR 54.4(a) and the screening criteria of 10 CFR 54.21 (a)(1). The following paragraphs
describe the staff's RAI and the applicant's response.
In RAI 2.3.3.20-1, the staff stated that License renewal drawings 1-47E859-1-LR,
2-47E859-1-LR, and 3-47E859-1-LR depict the EECW system. The cooling water return piping
from the SR components terminates at locations designated as "yard drainage." LRA
Table 3.:3.2.20 indicates that buried carbon and low-alloy steel piping has been evaluated for

aging management. However, neither the LRA nor the associated drawings adequately identify
the extent of the buried piping subject to an AMR. Therefore, the staff requested that the
applicant identify the extent of the buried piping and provide an appropriately marked license
renewal drawing, or identify a specific structure where the piping subject to an AMR terminates.
The staff also requested that the applicant justify the exclusion of any buried piping or
structures between the emergency equipment cooling water system and the final discharge
structure from the scope of license renewal and from being subject to an AMR.
In its response, by letter dated October 19, 2004, the applicant stated that a note had been
added tc license renewal drawings 1-47E859-1-LR, 2-47E859-1-LR, and 3-47E859-1-LR to
state that the EECW buried piping is within the scope of license renewal up to the catch basins
shown oi isometric drawing 0-17W300-9.
Based on its review, the staff found the applicant's response to RAI 2.3.3.20-1 acceptable. It
adequately identifies the extent of the buried emergency equipment cooling water piping that is
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within the scope of license renewal and subject to an AMR. Therefore, the staffs concern
described in RAI 2.3.3.20-1 is resolved.
2.3.3.20.3 Conclusion
The staff reviewed the LRA, the accompanying scoping boundary drawings, and RAI response
described above to determine whether any SSCs that should be within the scope of license
renewal had not been identified by the applicant. No omissions were identified. In addition, the
staff performed a review to determine whether any components that should be subject to an
AMR had not been identified by the applicant. No omissions were identified. On the basis of its
review, the staff concluded that there is reasonable assurance that the applicant had
adequately identified the EECW system components that are within the scope of license
renewal, as required by 10 CFR 54.4(a), and the EECW system components that are subject to
an AMR, as required by 10 CFR 54.21 (a)(1).
2.3.3.21 Reactor Water Cleanup System
2.3.3.21.1 Summary of Technical Information in the Application
In LRA Section 2.3.3.21, the applicant described the RWCU system. A separate RWCU system
is provided for each unit. The major equipment for the RWCU system is located in the reactor
building and consists of two pumps, regenerative and non-regenerative heat exchangers, and
two filter/demineralizers with supporting equipment. Suction for the system is taken from the
reactor vessel bottom drain and from the RHR system shutdown cooling suction line, which is
supplied by the reactor coolant recirculation system. The system automatically isolates upon
accident initiation and upon SLC system actuation. The RWCU system functions to maintain a
high reactor-water purity to limit corrosion, chemical interactions, fouling, and deposits on
reactor heat transfer surfaces. The system also removes corrosion products to limit impurities
available for activation by neutron flux and the resultant radiation from deposits of corrosion
products. In addition, the system provides a means for removal of water from the reactor vessel
during normal operations.
The RWCU system contains SR components that are relied upon to remain functional during,
and following, DBEs. The failure of NSR SSCs in the RWCU system could prevent the
satisfactory accomplishment of an SR function. In addition, the RWCU system performs
functions that support fire protection, EQ, and SBO.
The intended functions within the scope of license renewal include the following:
*

provides primary and secondary containment boundaries

*

provides RCPB

*

provides system pressure boundary support (check valve) to HPCI to prevent diversion
of HPCI system core cooling water from the reactor vessel (Unit 3 only)

*

provides mechanical closure

*

provides pressure boundary

*

provides structural support
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In LRA Table 2.3.3.21, the applicant identified the following RWCU system component types
that are within the scope of license renewal and subject to an AMR: bolting, fittings, RCPB
fittings, heat exchangers, piping, RCPB piping, pumps, restricting orifice, strainers, tanks, traps,
tubing, valves, and RCPB valves.
2.3.3.21.2 Staff Evaluation
The stalf reviewed LRA Section 2.3.3.21 and UFSAR Sections 3.8, 4.1, 4.9, 5.2.3, 5.3, and 7.3
using the evaluation methodology described in SER Section 2.3. The staff conducted its review
in accordance with the guidance described in SRP-LR Section 2.3.
In conducting its review, the staff evaluated the system functions described in the LRA and
UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had
not omitted from the scope of license renewal any components with intended functions
delineated under 10 CFR 54.4(a). The staff then reviewed those components that the applicant
had identified as being within the scope of license renewal to verify that the applicant had not
omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21 (a)(1).
In reviewing LRA Section 2.3.3.21, the staff identified areas in which additional information was
necessary to complete the evaluation of the applicant's scoping and screening results.
Therefore, by letter to the applicant dated April 8, 2005, the staff issued RAls concerning the
specific issues to determine whether the applicant had properly applied the scoping criteria of
10 CFR 54.4(a) and the screening criteria of 10 CFR 54.21 (a)(1). The following paragraphs
describe the staffs RAls and the applicant's related responses.
In RAI 2:.3.3.21-1, the staff identified thermal tees that are within the scope of license renewal
and subject to an AMR. However, 'thermal tees" is not a component type listed in LRA
Table 2.3.3.21-1 as being subject to an AMR, nor it is included in LRA Section 2.3.5 as a
component type. Therefore, the staff requested that the applicant indicate if thermal tees are
already included in LRA Table 2.3.3.21 as a component type subject to an AMR, or justify the
exclusion of the components from being subject to an AMR in accordance with the
requirements of 10 CFR 54.21 (a)(1).
In its response, by letter dated April 28, 2005, the applicant stated that thermal tees are
included in LRA Table 2.3.3.21 as component type "fittings." Thermal tees were not listed in
LRA Se-tion 2.3.5, because these components are not assigned UNID's on drawings. LRA
Section 2.3.5 was generated to show where UNID's appearing on the license renewal drawings
were grouped in a component type.
Based on its review, the staff found the applicant's response to RAI 2.3.3.21-1 acceptable.
because thermal tees are included as a component type that is subject to an AMR. Therefore,
the staffs concern described in RAI 2.3.3.21-1 is resolved.
In RAI 2.3.3.21-2, the staff identified fusible plugs (FUPG) to be within the scope of license
renewal and subject to an AMR. The drawing note associated with FUPGs states that the
FUPG is a threaded pipe plug with a low temperature eutectic alloy that is attached to the
RWCU pipe upstream of valve FCV-69-94. Eutectic material melts on high temperature, venting
the control air line, which closes isolation valve FCV-69-94. Also, another drawing note states
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that the system shall be qualified for an elevated temperature excursion up to 562 OF during an
Appendix R event from the non-generative heat exchanger outlet to valve FCV-69-94.
a.

The FUPGs are neither listed in LRA Table 2.3.3.21 as a component type subject to an
AMR, nor as a subcomponent of the component types listed in LRA Section 2.3.5.
Therefore, the staff requested that the applicant indicate if FUPGs are already included
in LRA Table 2.3.3.21 as a component type subject to an AMR, or justify the exclusion
of these components from being subject to an AMR in accordance with the requirements
of 10 CFR 54.21(a)(1).

b.

Based on the above mentioned drawing notes, it appears that valve FCV-69-94 satisfies
criterion 10 CFR 54.4(a)(3) for an EQ and fire protection regulated event. However, the
piping and components associated with this valve, including the above-mentioned
FUPG, are shown as within the scope of license renewal in accordance with the
10 CFR 54.4(a)(2) criterion. The staff requested that the applicant explain how valve
FCV-69-94 functions differently from its associated pipeline.

In its response, by letter dated April 28, 2005, the applicant stated that the FUPGs were
inadvertently colored in blue on the drawing but should have been black since they are active
components and are not within the scope of license renewal. The applicant also stated that the
fusible plugs do not form a pressure boundary function for the RWCU system. The license
renewal drawings have been revised to show FUPG-32-5105 black instead of blue, since it is
not subject to an AMR.
Based on its review, the staff found the applicant's response to RAI 2.3.3.21-2a acceptable.
FUPGs meet the definition for an active component and, therefore, are not subject to an AMR.
Therefore, the staffs concern described in RAI 2.3.3.21-2a is resolved.
With regard to RAI 2.3.3.21-2b, the applicant stated that the piping and equipment downstream
of FCV-69-2 up to and including valve FCV-69-94 will be corrected on the drawings to show the
components in scope per the criteria 10 CFR 54.4a(3) and subject to an AMR, since these
components form the reactor coolant pressure boundary during an Appendix R event. The tube
side of the heat exchanger is considered part of the reactor coolant pressure boundary while
the shell side provides the structural support for the tubes. Shell side piping connections will
remain in scope. Also, System 43 in drawing 0-105E3156-1-LR will be corrected to show its
components required for pressure boundary integrity in red instead of blue on the drawing, that
are within the scope of license renewal and subject to an AMR, due to its interface with RWCU
drawings 2-47E81 0-1 -LR and 3-47E81 0-1 -LR.
Based on its review, the staff found the applicant's response to RAI 2.3.3.21-2b acceptable.
The applicant clarified the function of the piping and valve in question and corrected the
corresponding drawings to reflect the appropriate intended function of the components.
Therefore, the staffs concern described in RAI 2.3.3.21-2b is resolved.
In RAI 2.3.3.21-3, the staff stated that UFSAR (Revision 20), Section 4.9 states that:
Reactor coolant is continuously removed from the reactor coolant recirculation
system, cooled in the regenerative and non-regenerative heat exchangers,
filtered and demineralized, and returned to the feedwater system through the
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shell side of the regenerative heat exchanger. The Unit 3 RWCU system has the
capability to return process fluid to the feedwater system through both reactor
feedwater lines A and B. The Unit 2 RWCU system only has one return line
through reactor feedwater line B.
Only, the RWCU system return line to the reactor feedwater line B is depicted on license
renewal drawing 3-47E810-1-LR. Therefore, the staff requested that the applicant indicate
whether feedwater line A is within the scope of license renewal and subject to an AMR, or
provide an explanation for its exclusion. The staff also asked the applicant to provide an
alternative drawing that shows the RWCU system return to feedwater line A for Unit 3.
In its response, by letter dated April 28, 2005, the applicant stated that the Unit 3 RWCU
system return to feedwater line A is shown on license renewal drawing 3-47E81 0-1 -LR (at
location G6). The applicant further noted that the return is through a HPCI line shown on
3-47E812-1-LR (location E6) which connects to feedwater line A shown on 3-47E803-1-LR
(location G6). The HPCI and feedwater portions of this return path are within the scope of
license renewal.
Based ol its review, the staff found the applicant's response to RAI 2.3.3.21-3 acceptable. The
applicant identified the return to feedwater line A and stated that it is within the scope of license
renewal as indicated on the provided license renewal drawings. Therefore, the staffs concern
described in RAI 2.3.3.21-3 is resolved.
In RAI 2.3.3.21-4, the staff identified flow indicators FI-85-75 and FI-85-77, and flow element
FE-69-1:3 as excluded from the scope of license renewal. The flow indicators and flow element
serve an intended function of pressure boundary and are passive and long-lived components. It
is noted that similar flow indicators and flow elements on drawings 2-47E810-1-LR and
3-47E810-1-LR are shown to be within the scope of license renewal and subject to an AMR.
However, 'flow indicators" is not listed in LRA Table 2.3.3.21 as a component type subject to an
AMR, nor as a subcomponent of the component types listed in LRA Section 2.3.5. Therefore,
the staff requested that the applicant:
a.

Justify the exclusion of the aforementioned flow indicators and flow element in Unit 1
from the scope of license renewal and from being subject to an AMR in accordance with
the requirements of 10 CFR 54.4(a) and 10 CFR 54.21(a)(1), respectively.

b.

Clarify whether flow indicators are included in other component types already listed in
LRA Table 2.3.3.21, or justify their exclusion from an AMR in accordance with the
requirements of 10 CFR 54.21 (a)(1).

In its response, by letter dated April 28, 2005, the applicant stated that NEI 95-10, Appendix 13
indicates that flow indicators are active components. Fl 85-75 and Fl 85-77 were colored blue in
error on license renewal drawings 2-47E810-1-LR and 3-47E810-1-LR, but have been
corrected to show these components black on the drawings; that is, not subject to an AMR. The
flow element on license renewal drawing 1-47E810-1-LR was included as a fitting in the
evaluation but was inadvertently not colored blue on the drawing. License renewal drawing
1-47E810-1-LR has also been revised to show that FE 69-13 is within the scope of license
renewal and subject to AMR.
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With regard to RAI 2.3.3.21-4b, the applicant stated that "flow indicators" is not a component
type listed in LRA Table 2.3.3.21. Flow indicators were excluded from an AMR based on
guidance provided in NEI 95-10 Appendix B.
On the basis of this review, the staff was unable to find the applicant's response to
RAI 2.3.3.21-4 acceptable. The applicant follows the guidance in NEI 95-10, which lists flow
indicators as active components. However, the flow indicators in question are in-line indicators.
The indicator portion of the component is an active component, but the piping portion of the
indicator through which reactor water flows provides a pressure boundary function. Therefore,
this portion of the component should be within the scope of license renewal and subject to an
AMR. In a follow-up question, the staff asked the applicant to justify the exclusion of the piping
portion of the flow indicators.
In a follow-up response, by letter dated May 24, 2005, the applicant stated that the pressure
boundary portion of the flow indicators are in scope and are evaluated as fittings in the CRD
system (system 85). License renewal drawings 1-47E810-1-LR, 2-47E810-1-LR, and
3-47E810-1-LR were revised to show that FI-75 and FI-77 are in scope and subject to an AMR
for meeting thel 0 CFR 54.4(A)(2) criterion. The pressure retaining portion of the flow indicators
are stainless steel with internal environment of treated water, with external environment of
inside air, and are already contained in LRA Table 3.3.2.29. The applicant further stated that all
license renewal drawings were reviewed for in-line flow indicators that provide a pressure
boundary function. This review identified the drawings for systems 43, 68, 69, and 74 that
contain flow indicators with pressure boundary functions. The applicant stated that no changes
to LRA tables are required since fittings contain the material and environment combinations for
the in-line flow indicators, flow indicating controllers, and flow indicating switches that provide a
pressure boundary function.
Based on its review, the staff found the applicant's response to RAI 2.3.3.21-4 acceptable. The
applicant included the flow indicators within the scope of license renewal and subject to an
AMR. The applicant also performed a review for all other mechanical systems and identified the
systems with flow indicators that form a pressure boundary. The applicant revised the system
drawings accordingly by adding these flow indicators in scope. Therefore, the staff's concern
described in RAI 2.3.3.21-4 is resolved
In RAI 2.3.3.21-5, the staff identified a 4-inch pipeline to the waste collector and surge tank
inside the pipe tunnel to radwaste (location B4) excluded from the scope of license renewal.
However, the same pipeline on the license renewal drawing is shown as being within the scope
of license renewal in accordance with the requirements of 10 CFR 54.4(a)(2). Therefore, the
staff requested that the applicant clarify this apparent discrepancy.
In its response, by letter dated April 28, 2005, the applicant stated that the line was
inadvertently colored in blue but should have been in black. The drawing was corrected to show
the line in black, that is, not within the scope of license renewal.
Based on its review, the staff found the applicant's response to RAI 2.3.3.21-5 acceptable. The
applicant clarified that the piping in question is not within the scope of license renewal and
corrected the corresponding drawing. Therefore, the staff's concern described in RAI 2.3.3.21-5
is resolved.
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2.3.3.21.3 Conclusion
The staff reviewed the LRA, the accompanying scoping boundary drawings, and RAI responses
described above to determine whether any SSCs that should be within the scope of license
renewal had not been identified by the applicant. No omissions were identified. In addition, the
staff performed a review to determine whether any components that should be subject to an
AMR had not been identified by the applicant. No omissions were identified. On the basis of its
review, the staff concluded that there is reasonable assurance that the applicant had
adequately identified the RWCU system components that are within the scope of license
renewal, as required by 10 CFR 54.4(a), and the RWCU system components that are subject to
an AMR.. as required by 10 CFR 54.21(a)(1).
2.3.3.22 Reactor Building Closed Cooling Water System
2.3.3.22.1 Summary of Technical Information in the Application
In LRA Section 2.3.3.22, the applicant described the reactor building closed cooling water
system. The reactor building closed cooling water system provides a continuous supply of
cooling water during normal operation to designated plant equipment located in the primary and
secondary containments. Water cooled in the heat exchangers provides cooling water for
components such as the reactor recirculation system pumps and motor, the RWCU system
pumps and non-regenerative heat exchanger, the fuel pool cooling and cleanup system heat
exchanger, the drywell atmosphere cooling coils, the reactor building equipment drain sump
heat exchanger, the drywell equipment drain sump heat exchanger, the drywell air compressors
and aftercoolers, and the sample coolers in the sampling and water quality system. The system
is normally operational and will automatically trip if an accident initiates it.
The reactor building closed cooling water system contains SR components that are relied upcn
to remain functional during, and following, DBEs. The failure of NSR SSCs in the reactor
building closed cooling water system could prevent the satisfactory accomplishment of an SR
function. In addition, the reactor building closed cooling water system performs functions that
support fire protection, EQ, and SBO.
The intended functions within the scope of license renewal include the following:
*

provides primary and secondary containment boundaries

*

provides for a pressure boundary of the reactor building closed cooling water system
components connected to the control air system that must maintain the boundary in
support of supplying CAD to the MSRVs

*

provides mechanical closure

*

provides pressure boundary

*

provides structural support

In LRA Table 2.3.3.22, the applicant identified the following reactor building closed cooling
water system component types that are within the scope of license renewal and subject to an
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AMR: bolting, fittings, flexible connectors, heat exchangers, piping, pumps, strainers, tanks,
tubing, and valves.
As a result of the review of seismic Class I piping boundaries to identify supports and equivalent
anchors in response to RAI 2.1-2A(3) (discussed in SER Section 2.1), the applicant expanded
the system boundaries for the reactor building closed cooling water system. By letters dated
January 31, 2005, and February 28, 2005, the applicant submitted the results of its review of
the seismic Class I qualification documentation to identify the NSR piping, supports and
equivalent anchors, or other components that are within the scope of license renewal in
accordance with the requirements of 10 CFR 54.4(a)(2) for the cases where NSR piping or
components are directly connected to SR piping or components. In its February 28, 2005, letter,
enclosure 2, "Mechanical Systems," the applicant stated that additional piping and components
had been added to the scope of the reactor building closed cooling water system. However, the
component types do not differ from those listed in LRA Table 2.3.3.22 and no changes to the
reactor building closed cooling water system portion of the LRA are required.
2.3.3.22.2 Staff Evaluation
The staff reviewed LRA Section 2.3.3.22 and UFSAR Sections 5.2, 5.3, 10.6, and F.6.19 using
the evaluation methodology described in SER Section 2.3. The staff conducted its review in
accordance with the guidance described in SRP-LR Section 2.3.
In conducting its review, the staff evaluated the system functions described in the LRA and
UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had
not omitted from the scope of license renewal any components with intended functions
delineated under 10 CFR 54.4(a). The staff then reviewed those components that the applicant
had identified as being within the scope of license renewal to verify that the applicant had not
omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21(a)(1).
In reviewing LRA Section 2.3.3.22, the staff identified areas in which additional information was
necessary to complete the evaluation of the applicant's scoping and screening results.
Therefore, by letter to the applicant dated August 31, 2004, the staff issued RAls concerning
the specific issues to determine whether the applicant had properly applied the scoping criteria
of 10 CFR 54.4(a) and the screening criteria of 10 CFR 54.21(a)(1). The following paragraphs
describe the staffs RAls and the applicant's related responses.
In RAI 2.3.3.22-1, the staff stated that license renewal drawings 2-47E610-70-1-LR and
3-47E610-70-1 -LR show that the flow control valves and the combination of air filter/pressure
regulators for the drywell atmospheric cooling units (A5 and B5) are within the scope of license
renewal and subject to an AMR. However, the flow control valves and combination of the air
filter/pressure regulators for the drywell atmospheric cooling units A4 and B4, A3 and B3, A2
and B2, and Al and Bi are not identified as being within the scope of license renewal.
Therefore, the staff requested that the applicant justify the exclusion of the flow control valves
and combination air filter/pressure regulators for the drywell atmospheric cooling units A4 and
B4, A3 and B3, A2 and B2, Al and BI components from the scope of license renewal and from
being subject to an AMR.
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In its response, by letter dated October 19, 2004, the applicant stated that the air filter/pressure
regulators for drywell atmospheric cooling units Al and BI, A2 and B2, A3 and B3, and A4 and
B4 are not within the scope of license renewal, because they do not form a pressure boundary
with the control air system (system 32).
Based on its review, the staff was unable to find the applicant's response to RAI 2.3.3.22-1
acceptable, because a drawing note (Note 6 at location F2 on license renewal drawings
2-47E6 10-70-1-LR and 3-47E610-70-1-LR) states:
The cooling water enters the drywell, supplying two drywell atmospheric cooling
units (A and B). Each Cooling Unit has five cooling coils, four operating and one
spare. Control is from the main control room by a hand switch (HS-70-16A, etc)
which operates dampers and diaphragm-operated gate valves (FCV-70-16, etc).
Each drywell cooling unit has five fans, any four of them may be used at one
time and the fifth reserved as a spare.
Any codling unit can be used as a spare unit, and the configuration shown on the license
renewal drawings for cooling units A5 and B5 can be applied to all other cooling units. Hence,
cooling units Al through A4 and Bi through B4 also form a pressure boundary with the control
air system when they are used as a spare unit. Therefore, the air filter/pressure regulators for
cooling units Al through A4 and B1 through B4 should be within the scope of license renewal
and subject to an AMR. Considering the above-mentioned drawing note, the staff asked in a
supplemental RAI that the applicant justify the exclusion of cooling units Al through A4, and B1
through B4 from the scope of license renewal and from being subject to an AMR.
In a supplemental response dated June 9, 2005, the applicant stated that, based upon further
review, the filter/pressure regulators for cooling units Al through A4, and B1 through B4 will be
included within the scope of license renewal, and that the license renewal drawings will be
revised accordingly.
Based on its review, the staff found the applicant's response to RAI 2.3.3.22-1 acceptable. The
applicant added the filter/pressure regulators for cooling units Al through A4, and B1 through
B4 to the scope of license renewal and will correct the corresponding drawings. Therefore, the
staffs concern described in RAI 2.3.3.22-1 is resolved.
In RAI 2.3.3.22-2, the staff stated that the operators of the two valves FCV 70-24 and FCV
70-34 are shown on license renewal drawings 2-47E610-70-1 and 3-47E822-1 as being within
the scope of license renewal and subject to an AMR. However, license renewal drawings
3-47E610-70-1, 1-47E822-1 -LR, and 2-47E822-1 -LR show the operators for the same valves
as not within the scope of license renewal and not subject to an AMR. T, the staff requested
that the applicant clarify the inconsistency and justify the exclusion of operators for FCV 70-24
and FCV 70-34 from the scope of license renewal and from being subject to an AMR.
In its response, by letter October 19, 2004, the applicant stated that the operators shown on
drawings 3-47E610-70-1 -LR and 2-47E822-1-LR should have been highlighted, (i.e., that they
are in scope and subject to an AMR). The applicant further stated that the modification
identified in Appendix F.2 had not been implemented in Unit 1; therefore, these components are
not within the scope of license renewal for Unit 1. Drawings 3-47E610-70-1-LR and
2-47E822-1-LR have been revised and will be sent to the staff as part of the annual update.
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Based on its review, the staff found the applicant's response to RAI 2.3.3.22-2 acceptable. It
concurs that the operators addressed in the RAI should be within the scope of license renewal.
Therefore, the staffs concern described in RAI 2.3.3.22-2 is resolved.
In RAI 2.3.3.22-3, the staff noted that LRA Section 2.3.3.22 states that the operators for the
dampers are within the scope of license renewal as a pressure boundary for the control air.
With regard to this statement, the staff requested the following information:
a.

The UNIDs assigned to various components, in particular, the dampers and the
operators for the dampers, are for the reactor building closed cooling water system.
Therefore, the staff requested that the applicant clarify whether or not the operators for
the dampers are evaluated in the control air system.

b.

The staff also asked the applicant whether the operators shown on license renewal
drawings 2-47E610-70-1-LR and 3-47E610-70-1-LR are subject to an AMR and, if so,
under what component type.

In its response, by letter dated October 19, 2004, the applicant stated the following:
a.

The damper operators are part of the reactor building closed cooling water system, and
are evaluated as valves in the reactor building closed cycle cooling water system. As
depicted on license renewal drawings 2-47E610-70-1-LR and 3-47E610-70-1-LR, the

damper operators support the control air system (system 32) pressure boundary. Since
these damper operators are connected to the control air system, they must maintain a
pressure boundary in order for the control air system to maintain its system boundary
(i.e., form a pressure boundary). Therefore, any damper operators that are required to
form a pressure boundary with the control air system are within the scope of license
renewal for the control air system.
Based on its review, the staff found the applicant's response to RAI 2.3.3.22-3a acceptable. It
clarifies that the damper operators have a pressure boundary intended function and are within
the scope of license renewal and subject to an AMR. Therefore, the staffs concern described in
RAI 2.3.3.22-3a is resolved.
In its response, by letter dated October 19, 2004, the applicant further stated the following:
b.

The damper operators are subject to an AMR and are included as part of the component
type "valves" in LRA Table 2.3.3.22.

Based on its review, the staff found the applicant's response to RAI 2.3.3.22-3b acceptable. It
confirms that the damper operators are subject to an AMR and are included in LRA
Table 2.3.3.22. Therefore, the staffs concern described in RAI 2.3.3.22-3b is resolved.
The staff also reviewed the results of the applicant's review of seismic Class I piping boundaries
provided in the applicant's letter, dated February 28, 2005, enclosure 2, to identify supports and
equivalent anchor points in response to RAI 2.1-2A(3). The staff found the expanded scope of
components to be acceptable on the basis that the applicant had adequately identified all
reactor building closed cooling water system NSR components that meet the scoping criterion
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of 10 CFR 54.4(a)(2) for the cases where NSR piping or components are directly connected to
SR piping or components.
2.3.3.22.3 Conclusion
The staff reviewed the LRA, the accompanying scoping boundary drawings, and RAI responses
described above to determine whether any SSCs that should be within the scope of license
renewal had not been identified by the applicant. No omissions were identified. In addition, the
staff pe formed a review to determine whether any components that should be subject to an
AMR had not been identified by the applicant. No omissions were identified. On the basis of its
review, the staff concluded that there is reasonable assurance that the applicant had
adequately identified the reactor building closed cooling water system components that are
within the scope of license renewal, as required by 10 CFR 54.4(a), and the reactor building
closed cooling water system components that are subject to an AMR, as required by
10 CFR 54.21 (a)(1).
2.3.3.2X' Reactor Core Isolation Cooling System
2.3.3.23.1 Summary of Technical Information in the Application
In LRA Section 2.3.3.23, the applicant described the RCIC system. The RCIC system provides
makeup water to the reactor vessel during shutdown and also provides isolation from the main
heat sink to supplement or replace the normal makeup water sources. The system also
includes, associated valves and piping capable of delivering makeup water to the reactor vessel.
During normal operation, the system is in standby and initiates, automatically, when required.
The RCIC system has automatic isolation provisions to ensure the integrity of the primary
containment.
The RCIC system contains SR components that are relied upon to remain functional during,
and following, DBEs. In addition, the RCIC system performs functions that support fire
protection, EQ, ATWS, and SBO.
The intended functions within the scope of license renewal include the following:
*

provides RCPB

*

provides primary and secondary containment boundaries

*

provides for a system pressure boundary in support of the residual heat removal system
containment (torus) cooling function

*

establishes MSIV leakage pathway to the condenser

*

provides sufficient reactor coolant makeup to maintain the reactor in a safe condition

*

provides debris protection

*

restricts flow

*

provides for heat transfer

*

provides mechanical closure

i
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*

provides pressure boundary

*

provides structural support

In LRA Table 2.3.3.23, the applicant identified the following RCIC system component types that
are within the scope of license renewal and subject to an AMR: bolting, condenser, expansion
joint, fittings, RCPB fittings, flexible connector, heat exchangers, piping, RCPB piping, pumps,
restricting orifice, RCPB restricting orifice, strainers, tanks, traps, tubing, turbines, valves, and
RCPB valves.
2.3.3.23.2 Staff Evaluation
The staff reviewed LRA Section 2.3.3.23 and the UFSAR Sections 4.1, 4.7, 5.2.3, 5.3, 7.3, and
7.18 using the evaluation methodology described in SER Section 2.3. The staff conducted its
review in accordance with the guidance described in SRP-LR Section 2.3.
In conducting its review, the staff evaluated the system functions described in the LRA and UFSAR in
accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had not omitted
from the scope of license renewal any components with intended functions delineated under
10 CFR 54.4(a). The staff then reviewed those components that the applicant had identified as
being within the scope of license renewal to verify that the applicant had not omitted any
passive and long-lived components that should be subject to an AMR in accordance with the
requirements of 10 CFR 54.21 (a)(1).
In reviewing LRA Section 2.3.3.23, the staff identified an area in which additional information
was necessary to complete the evaluation of the applicant's scoping and screening results.
Therefore, by letter to the applicant dated October 8, 2004, the staff issued an RAI concerning
the specific issues to determine whether the applicant had properly applied the scoping criteria
of 10 CFR 54.4 (a) and the screening criteria of 10 CFR 54.21 (a)(1). The following paragraphs
describe the staff's RAls and the applicant's related responses.
In RAI 2.3.3.23-1, the staff stated that UFSAR Section 4.7.5, states that the RCIC makeup
water is delivered into the reactor vessel through a connection to the feedwater line and is
distributed within the reactor vessel through the feedwater sparger. The connection to the
feedwater line is provided with a thermal sleeve. It is further stated that the thermal sleeve
(liner) in the feedwater line is designed as a nonpressure-containing liner and is provided to
protect the pressure-containing piping tee from excessive thermal stress. In LRA
Table 2.3.3.23, thermal sleeve (liner) was not identified as a component type within the scope
of license renewal. Therefore, the staff requested the applicant to include this component type
within the scope of license renewal and AMR.
In its response, by letter dated November 3, 2004, the applicant stated that the material for this
component was identified as pipe and pipe fitting in the feedwater system and will be inspected
as part of the One-Time Inspection Program.
Based on its review, the staff found the applicant's response to RAI 2.3.3.23-1 acceptable. The
applicant included the subject component and its intended functions within the scope requiring
an AMR. Therefore, the staff's concern described in RAI 2.3.3.23-1 is resolved.
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2.3.3.23.3 Conclusion
The staf reviewed the LRA and RAI response described above to determine whether any SS;Cs
that shculd be within the scope of license renewal had not been identified by the applicant. No
omissions were identified. In addition, the staff performed a review to determine whether any
components that should be subject to an AMR had not been identified by the applicant. No
omissions were identified. On the basis of its review, the staff concluded that there is
reasonable assurance that the applicant had adequately identified the RCIC system
components that are within the scope of license renewal, as required by 10 CFR 54.4(a), and
the RCI C system components that are subject to an AMR, as required by 10 CFR 54.21 (a)(1).

2.3.3.24' AuxiliaryDecay Heat Removal System
2.3.3.24.1 Summary of Technical Information in the Application
In LRA Section 2.3.3.24, the applicant described the auxiliary decay heat removal (ADHR)
system. The ADHR system can be used to remove residual heat from the spent fuel pool and
reactor cavity during outages. The ADHR system supplements the fuel pool cooling and
cleanup system and consists of two cooling water loops. The primary cooling loop circulates
water from the spent fuel pool entirely ihside the reactor building and rejects heat from the
spent fuel pool to a secondary loop via a heat exchanger. The secondary loop transfers heat to
the atmosphere outside of the reactor building by the means of evaporative cooling towers.
The ADHR system contains SR components that are relied upon to remain functional during,
and following, DBEs. The failure of NSR SSCs in the ADHR system could prevent the
satisfactory accomplishment of an SR function.
The intended functions within the scope of license renewal include the following:
*
*
*
*

provides
provides
provides
provides

a secondary containment boundary
mechanical closure
pressure boundary
structural support

In LRA Table 2.3.3.24, the applicant identified the following ADHR system component types
that are within the scope of license renewal and subject to an AMR: bolting, fittings, heat
exchangers, piping, pumps, strainers, tubing, and valves.
2.3.3.24.2 Staff Evaluation
The stafi reviewed LRA Section 2.3.3.24 and UFSAR Sections 5.3, 10.5, and 10.22 using the
evaluation methodology described in SER Section 2.3. The staff conducted its review in
accordance with the guidance described in SRP-LR Section 2.3.
In conducting its review, the staff evaluated the system functions described in the LRA and
UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant hai
not omitted from the scope of license renewal any components with intended functions
delineated under 10 CFR 54.4(a). The staff then reviewed those components that the applicant
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had identified as being within the scope of license renewal to verify that the applicant had not
omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21 (a)(1).
In order to resolve the seismic Class Jill interface issues discussed in RAI 2.1-2A(3) of SER
Section 2.1, the applicant expanded the system boundaries for the ADHR system. By letters
dated January 31, 2005, and February 28, 2005, the applicant submitted the results of its
review of the seismic Class I qualification documentation to identify the NSR piping, supports
and equivalent anchors, or other components that are within the scope of license renewal in
accordance with the requirements of 10 CFR 54.4(a)(2) for the 10 CFR 54.4(a)(2) cases where
NSR piping or components are directly connected to SR piping or components. In its
February 28, 2005, letter, enclosure 2, "Mechanical Systems," the applicant stated that
additional piping and components had been added to the scope of the ADHR system; however,
the component types do not differ from those listed in LRA Table 2.3.3.24 and no changes to
the ADHD system portion of the LRA are required.
The staff reviewed the NSR piping up to first equivalent anchor point of seismic Class I piping
boundaries and found the expanded scope of components to be acceptable on the basis that
the applicant had adequately identified all SLC NSR components that meet the scoping criterion
of 10 CFR 54.4(a)(2) for the cases where NSR piping or components are directly connected to
SR piping or components.
2.3.3.24.3 Conclusion
The staff reviewed the LRA and RAI response to determine whether any SSCs that should be
within the scope of license renewal had not been identified by the applicant. No omissions were
identified. In addition, the staff performed a review to determine whether any components that
should be subject to an AMR had not been identified by the applicant. No omissions were
identified. On the basis of its review, the staff concluded that there is reasonable assurance that
the applicant had adequately identified the ADHR system components that are within the scope
of license renewal, as required by 10 CFR 54.4(a), and the ADHR system components that are
subject to an AMR, as required by 10 CFR 54.21 (a)(1).
2.3.3.25 Radioactive Waste Treatment System
2.3.3.25.1 Summary of Technical Information in the Application
In LRA Section 2.3.3.25, the applicant described the radioactive waste treatment system. The
radioactive waste treatment system is comprised of subsystems that process solid and liquid
radwaste that is generated during normal plant operation. The subsystems are plant-shared
systems.
The radioactive waste treatment system contains SR components that are relied upon to
remain functional during, and following, DBEs. The failure of NSR SSCs in the radioactive
waste treatment system could prevent the satisfactory accomplishment of an SR function. In
addition, the radioactive waste treatment system performs functions that support fire protection,
EQ, and SBO.
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The intended functions within the scope of license renewal include the following:
*

provides primary and secondary containment boundaries

*

provides piping interface integrity with the SGT system and the off-gas system in
support of the release of filtered SGT gases through the stack

*

provides a pressure boundary of the radioactive waste treatment system components
connected to the control air system that must maintain a pressure boundary in support
of supplying CAD to the MSRVs

*

provides mechanical closure

*

provides pressure boundary

*

provides structural support

In LRA Table 2.3.3.25, the applicant identified the following radioactive waste treatment system
component types that are within the scope of license renewal and subject to an AMR: bolting,
fittings, heat exchangers, piping, pumps, restricting orifices, tanks, strainers, tubing, and valves.
2.3.3.25.2 Staff Evaluation
The staff reviewed LRA Section 2.3.3.25 and UFSAR Sections 4.10, 5.2, 5.3, 9.1, 9.2, 9.3, 9.5,
10.16, F.6.7, F.6.8, F.6.20, and F.7.14 using the evaluation methodology described in SER
Section 2.3. The staff conducted its review in accordance with the guidance described in
SRP-LR Section 2.3.
In conducting its review, the staff evaluated the system functions described in the LRA and
UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had
not omitted from the scope of license renewal any components with intended functions
delineated under 10 CFR 54.4(a). The staff then reviewed those components that the applicant
had identified as being within the scope of license renewal to verify that the applicant had not
omitted any passive and long-lived components that should be subject to an AMR in
accorda ,ce with the requirements of 10 CFR 54.21 (a)(1).
In order to resolve the 10 CFR 54.4(a)(2) issues regarding NSR piping segments that support
secondary containment discussed in RAI 2.1-2A(1) and (2) of SER Section 2.1, the applicant
expanded the system boundaries for the radioactive waste treatment system. By letter dated
May 31, 2005, the applicant submitted the NSR piping, supports, and other components outside
secondary containment required to maintain the structural integrity of secondary containment
that are within the scope of license renewal in accordance with the requirements of
10 CFR 54.4(a)(2) for secondary containment qualification. In the enclosure to its letter dated
May 31, 2005, the applicant stated that additional piping had been added to scope. However,
the compDonent type does not differ from those listed in LRA Table 2.3.3.25; therefore, no
changes to the radioactive waste treatment system portion of the LRA are required.
The applicant also expanded the system boundaries for the radioactive waste treatment system
to resolve seismic Class I/Il interface issues discussed in RAI 2.1-2A(3) of SER Section 2.1.13y
letters dated January 31, 2005, and February 28, 2005, the applicant submitted the results of its
review of the seismic Class I qualification documentation to identify the NSR piping,
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supports/equivalent anchors, or other components that are within the scope of license renewal
in accordance with the requirements of 10 CFR 54.4(a)(2) for the (a)(2) cases where NSR
piping or components are directly connected to SR piping or components. In its February 28,
2005 letter, enclosure 2, "Mechanical Systems," the applicant stated that additional piping and
components were added to the scope in the cleanup decant pump room in the radwaste
building. The component types do not differ from those listed in LRA Table 2.3.3.25; therefore,
no changes to the radioactive waste treatment system portion of the LRA are required. In its
response, the applicant explained that notes had been added to the radioactive waste treatment
drawing to clarify that embedded piping is in scope for anchorage when attached to
non-embedded in-scope piping and all the piping between the embedded piping and in-scope
non-embedded piping is within the scope of license renewal.
The staff reviewed the results of the applicant's evaluation of NSR piping segments that support
secondary containment in response to RAI 2.1-2A(1) and (2), and the results of the applicant's
evaluation of seismic Class I piping boundaries in its response to RAI 2.1-2A(3). The staff found
the expanded scope of components to be acceptable, because the applicant had adequately
included NSR components with the configurations that meet the scoping criterion of
10 CFR 54.4(a)(2) for the cases where NSR piping or components are directly connected to SR
piping or components.
2.3.3.25.3 Conclusion
The staff reviewed the LRA and RAI response to determine whether any SSCs that should be
within the scope of license renewal had not been identified by the applicant. No omissions were
identified. In addition, the staff performed a review to determine whether any components that
should be subject to an AMR had not been identified by the applicant. No omissions were
identified. On the basis of its review, the staff concluded that there is reasonable assurance that
the applicant had adequately identified the radioactive waste treatment system components that
are within the scope of license renewal, as required by 10 CFR 54.4(a), and the radioactive
waste treatment system components that are subject to an AMR, as required by
10 CFR 54.21 (a)(1).
2.3.3.26 Fuel Pool Cooling and Cleanup System
2.3.3.26.1 Summary of Technical Information in the Application
In LRA Section 2.3.3.26, the applicant described the FPC system. The FPC system removes
residual heat from the fuel assemblies and maintains the fuel pool water within the specified
temperature limits. The system minimizes corrosion product buildup and controls water clarity in
the fuel pool so that the fuel assemblies can be efficiently handled underwater. In addition, the
FPC system minimizes fission product concentration in the fuel pool water. The system is in
normal operation and additional provisions can be made to prevent siphoning of the fuel pool. A
cross-connection exists with the RHR system; the RHR system can provide supplemental
cooling, if needed.
The FPC system contains SR components that are relied upon to remain functional during, and
following, DBEs. The failure of NSR SSCs in the FPC system could prevent the satisfactory
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accomplishment of an SR function. In addition, the FPC system performs functions that support
fire protection.
The intended functions within the scope of license renewal include the following:
*
*
*
*
*
*

provides a secondary containment boundary
provides for pressure boundary integrity at the RHR/FPC interface
prevents inadvertent siphoning of the spent fuel pool
provides mechanical closure
provides pressure boundary
provides structural support

In LRA Table 2.3.3.26, the applicant identified the following FPC system component types that
are within the scope of license renewal and subject to an AMR: bolting, expansion joint, fittings,
heat exchangers, piping, pumps, restricting orifice, tanks, tubing, and valves.
2.3.3.26.2 Staff Evaluation
The staff reviewed LRA Section 2.3.3.26 and UFSAR Sections 4.8, 5.3, 10.5, 10.17, and 10.22
using the evaluation methodology described in SER Section 2.3. The staff conducted its review
in accordance with the guidance described in SRP-LR Section 2.3.
In conducting its review, the staff evaluated the system functions described in the LRA and
UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had
not omiti:ed from the scope of license renewal any components with intended functions
delineated under 10 CFR 54.4(a). The staff then reviewed those components that the applicant
had identified as being within the scope of license renewal to verify that the applicant had not
omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21(a)(1).
In order to resolve the 10 CFR 54.4(a)(2) issues discussed in RAI 2.1-2A(1) and (2) of SER
Section :2.1 related to NSR piping segments that support secondary containment, the applicant
expanded the system boundaries for the fuel pool cooling and cleanup system. By letter dated
May 31, 2005, the applicant submitted the results of its review of piping, supports, and other
components outside secondary containment required to maintain the structural integrity of
secondary containment that are within the scope of license renewal in accordance with the
requirements of 10 CFR 54.4(a)(2) for secondary containment qualification. In the enclosure 1:o
its letter dated May 31, 2005, the applicant stated that additional piping had been added to
scope. However, the component type does not differ from those listed in LRA Table 2.3.3.26;
therefore, no changes to the fuel pool cooling and cleanup system portion of the LRA are
required.
The applicant also expanded the system boundaries for the FPC system to resolve the seismic
Class I/Il interface issues discussed in RAI 2.1-2A(3) of SER Section 2.1. By letters dated
January 31, 2005, and February 28, 2005, the applicant submitted the results of its review of
the seismic Class I qualification documentation to identify the NSR piping, supports/equivalent
anchors, or other qualification documentation to identify the NSR piping, supports/equivalent
anchors, or other components that are within the scope of license renewal in accordance with
the requirements of 10 CFR 54.4(a)(2) for the (a)(2) cases in which NSR piping or components
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are directly connected to SR piping or components. In the February 28, 2005 letter, enclosure
2, "Mechanical Systems," the applicant stated that additional piping and components had been
added to the scope of the FPC system. However, the component types do not differ from those
listed in LRA Table 2.3.3.26; therefore, no changes to the FPC system portion of the LRA are
required.
The staff reviewed the results of the applicant's evaluation of NSR piping segments that support
secondary containment in response to RAI 2.1-2A(1) and (2), and the results of the applicant's
evaluation of seismic Class I piping boundaries in its response to RAI 2.1-2A(3). The staff found
the expanded scope of components to be acceptable, because the applicant had adequately
included NSR components with the configurations that meet the scoping criterion of
10 CFR 54.4(a)(2) for the cases where NSR piping or components are directly connected to SR
piping or components.
2.3.3.26.3 Conclusion
The staff reviewed the LRA and RAI response to determine whether any SSCs that should be
within the scope of license renewal had not been identified by the applicant. No omissions were
identified. In addition, the staff performed a review to determine whether any components that
should be subject to an AMR had not been identified by the applicant. No omissions were
identified. On the basis of its review, the staff concluded that there is reasonable assurance that
the applicant had adequately identified the FPC system components that are within the scope
of license renewal, as required by 10 CFR 54.4(a), and the FPC system components that are
subject to an AMR, as required by 10 CFR 54.21 (a)(1).
2.3.3.27 Fuel Handling and Storage System
2.3.3.27.1 Summary of Technical Information in the Application
In LRA Section 2.3.3.27, the applicant described the fuel handling and storage system. Each
unit is provided with a dry, new fuel storage vault. The new fuel storage racks provide a location
in the vaults where new fuel can be stored. The racks are designed to preclude criticality even if
the new fuel storage vault is flooded. Each reactor also has a spent fuel storage pool. A transfer
canal is provided to join the pools for Units 1 and 2. The spent fuel storage racks provide a
location where spent fuel, received from the reactor vessel, can be stored at the bottom of each
fuel pool. The racks are full length, top entry, and are designed to maintain the spent fuel in a
spatial geometry that precludes the possibility of criticality. The racks are comprised of
staggered, stainless-steel container tubes. Each tube wall has a core of Boral sandwiched
within stainless steel. Servicing equipment is provided to facilitate refueling, fuel inspection, and
fuel maintenance.
The fuel handling and storage system contains SR components that are relied upon to remain
functional during, and following, DBEs. The failure of NSR SSCs in the fuel handling and
storage system could prevent the satisfactory accomplishment of an SR function.
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The intended functions within the scope of license renewal include the following:
*
*

provides NSR components that ensure the satisfactory performance of SR components
provides structural support

In LRA Table 2.3.3.27, the applicant identified the following fuel handling and storage system
component types that are within the scope of license renewal and subject to an AMR: bolting
and fasteners, fuel preparation machines, and the refueling platform (including the assembly,
rails, and main fuel grapple).
2.3.3.27.2 Staff Evaluation
The staff reviewed LRA Section 2.3.3.27 and UFSAR Sections 10.2, 10.3, 10.4, and 10.5 using
the evaluation methodology described in SER Section 2.3. The staff conducted its review in
accordance with the guidance described in SRP-LR Section 2.3.
In conducting its review, the staff evaluated the system functions described in the LRA and
UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had
not omitted from the scope of license renewal any components with intended functions
delineated under 10 CFR 54.4(a). The staff then reviewed those components that the applicant
had identified as being within the scope of license renewal to verify that the applicant had not
omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21(a)(1).
In reviewing LRA Section 2.3.3.27, the staff identified an area in which additional information
was necessary to complete the evaluation of the applicant's scoping and screening results.
Therefore, by letter to the applicant dated August 31, 2004, the staff issued an RAI concerning
the specific issue to determine whether the applicant had properly applied the scoping criteria of
10 CFR 54.4(a) and the screening criteria of 10 CFR 54.21(a)(1). The following paragraphs
describe the staff's RAI and the applicant's related response.
In RAI 2.3.3.27-1, the staff stated that LRA Section 2.3.3.27 states that the portions of the fuel
handling and storage system that contain components subject to an AMR are the fuel
preparation machines, refueling platform (assembly, rails, and the main fuel grapple), and the.
bolting and fasteners associated with the refueling platform and fuel preparation machines. LRA
Table 2.3.3.27 lists components associated with the fuel handling and storage systems that are
subject to an AMR. UFSAR Section 10.4 (in Table 10.4-1, "Tools and Servicing Equipment")
lists fuel servicing equipment, including general purpose grapple, channel transfer grapple, fuel
inspection fixture, and new fuel inspection stand, but none of these are referenced in LRA
Section 2.3.3.27. In reviewing LRA Section 2.3.3.27, the staff also found that no drawings are
provided for this system. There is insufficient information for the staff to determine whether
these components are within the scope of license renewal and subject to an AMR. Therefore,
the staff requested that the applicant identify which of these components are within the scope of
license renewal and subject to an AMR.
In its response, by letter dated October 19, 2004, the applicant stated the general purpose
grapple, channel transfer grapple, and fuel inspection fixture are within the scope of license
renewal; however, an AMR is not required for these components since they are active (i.e., they
change configuration). The applicant also stated that the new fuel inspection stand is not SR
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and does not meet the criterion in 10 CFR 54.4(a)(1). The new fuel inspection stand is also not
required for any of the 10 CFR 54.4(a)(3) regulated events. The applicant further stated that the
new fuel inspection stand failure would not prevent the accomplishment of an SR intended
function of an SR component and does not meet the requirements of 10 CFR 54.4(a)(2).
Based on its review, the staff found the applicant's response to RAI 2.3.3.27-1 acceptable. The
applicant had adequately clarifies that the components in question are either active or do not
meet any of the requirements of 10 CFR 54.4(a). Therefore, the staff's concern described in
RAI 2.3.3.27-1 is resolved.
2.3.3.27.3 Conclusion
The staff reviewed the LRA and RAI response described above to determine whether any SSCs
that should be within the scope of license renewal had not been identified by the applicant. No
omissions were identified. In addition, the staff performed a review to determine whether any
components that should be subject to an AMR had not been identified by the applicant. No
omissions were identified. On the basis of its review, the staff concluded that there is
reasonable assurance that the applicant had adequately identified the fuel handling and storage
system components that are within the scope of license renewal, as required by
10 CFR 54.4(a), and the fuel handling and storage system components that are subject to an
AMR, as required by 10 CFR 54.21 (a)(1).
2.3.3.28 Diesel GeneratorSystem
2.3.3.28.1 Summary of Technical Information in the Application
In LRA Section 2.3.3.28, the applicant described the diesel generator (DG) system. The DG
system is a plant-shared system that consists of four independent DG units, coupled as an
alternate independent source of power to four 4160 V shared shutdown boards for
Units 1 and 2. There are four additional DG units that provide an alternate independent source
of power to four Unit 3 4160 V shutdown boards. The DG system provides an alternate source
of power for the ECCS and the safe shutdown systems when the normal power supplies are
unavailable. The DGs are normally in standby and can start automatically, when required.
The DG system contains SR components that are relied upon to remain functional during, and
following, DBEs. The failure of NSR SSCs in the DG system could prevent the satisfactory
accomplishment of an SR function. In addition, the DG system performs functions that support
fire protection, EQ, and SBO.
The intended functions within the scope of license renewal include the following:
*
*
*
*
*

starts standby AC power source for the 4kV system
provides power to the 4kV system upon DG availability and loss of offsite power
provides DG power to diesel fuel transfer pumps
provides debris protection
provides for heat transfer
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*
*
*

provides mechanical closure
provides pressure boundary
provides structural support

In LRA Table 2.3.3.28, the applicant identified the following DG system component types that
are within the scope of license renewal and subject to an AMR: bolting, ductwork, fan housings,
fittings, flexible connectors, heat exchangers, heaters, piping, pumps, silencer, strainers, tanks,
tubing, valves, and RCPB valves.
2.3.3.28.2 Staff Evaluation
The staff reviewed LRA Section 2.3.3.28 and UFSAR, Sections 7.4, 7.18, 8.4, 8.5, 8.10, and
F.7.9 using the evaluation methodology described in SER Section 2.3. The staff conducted its
review in accordance with the guidance described in SRP-LR Section 2.3.
In conducting its review, the staff evaluated the system functions described in the LRA and
UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had
not omitted from the scope of license renewal any components with intended functions
delineated under 10 CFR 54.4(a). The staff then reviewed those components that the applicant
had identified as being within the scope of license renewal to verify that the applicant had not
omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21 (a)(1).
In reviewing LRA Section 2.3.3.28, the staff identified an area in which additional information
was necessary to complete the evaluation of the applicant's scoping and screening results.
Therefore, by letter to the applicant dated August 31, 2004, the staff issued an RAI concerning
the specific issue to determine whether the applicant had properly applied the scoping criteria of
10 CFR 54.4(a) and the screening criteria of 10 CFR 54.21(a)(1). The following paragraphs
describe the staff's RAI and the applicant's response.
I

In RAI 2.3.3.28-1, the staff identified two components (governor and drain pan) in the DG lute
oil subsystem that are not subject to an AMR; however, the piping into and out of these
components is subject to an AMR. Therefore, the staff requested that the applicant justify the
exclusion of the subject components from within the scope of license renewal and an AMR.
In its response, by letter dated October 19, 2004, the applicant stated that the governor is a
controller that is an active component based on components listed in Appendix B of NEI 95-10,
Revision 3, and does not require an AMR. With regard to the drain pan, the applicant stated
that the drain pan is not within the scope of license renewal since it does not perform a
10 CFR 54.4(a)(1) or 10 CFR 54.4(a)(3) function. The drain pan would also not be in scope for
10 CFR 54.4(a)(2) since it is not normally fluid-filled and does not present a spray hazard.
During a teleconference on May 11, 2005, the applicant clarified that the drain pan is attached
to the DG7 frame and is not in any way attached to or functionally associated with the lube oil
system. Its only purpose is to collect any spillage during maintenance when replacing the oil
filter. Additionally, the piping, valves, and fittings attached to the drain pan, as shown in the
license renewal drawings 0-47E861-5-LR through 0-47E861-8-LR and 3-47E861-5-LR through
3-47E861-8-LR, were inadvertently colored as being within the scope of license renewal and
subject to an AMR. These drawings have been revised to reflect that these valves, piping, and
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fittings are not within the scope of license renewal and not subject to an AMR. The changes will
be incorporated in the next annual update.
Based on its review, the staff found the applicant's response to RAI 2.3.3.28-1 acceptable. It
justified the exclusion of the governor from an AMR. The applicant also clarifies that the piping,
valves, and fittings attached to the drain pan had been colored inadvertently and that the drain
pan does not perform a license renewal intended function per 10 CFR 54.4. Therefore, the
staff's concern described in RAI 2.3.3.28-1 is resolved.
2.3.3.28.3 Conclusion
The staff reviewed the LRA, the accompanying scoping boundary drawings, and RAI response
described above to determine whether any SSCs that should be within the scope of license
renewal had not been identified by the applicant. No omissions were identified. In addition, the
staff performed a review to determine whether any components that should be subject to an
AMR had not been identified by the applicant. No omissions were identified. On the basis of its
review, the staff concluded that there is reasonable assurance that the applicant had
adequately identified the DG system components that are within the scope of license renewal,
as required by 10 CFR 54.4(a), and the DG system components that are subject to an AMR, as
required by 10 CFR 54.21(a)(1).
2.3.3.29 Control Rod Drive System
2.3.3.29.1 Summary of Technical Information in the Application
In LRA Section 2.3.3.29, the applicant described the CRD system. The CRD system provides
reactivity control by allowing positioning of the control rods at a controlled rate during normal
operation; providing scram and diverse scram functions to ensure rapid shutdown, when
required; limiting the rod drop rate to minimize the consequences of a rod drop accident; and
limiting a rod ejection accident.
From the hydraulic control units, the portions of the system that are subject to an AMR extend
to, and from, each control rod housing. From the hydraulic control units, the portions of the
system that are subject to an AMR extend to, and then include, the scram discharge volume
and associated components. From the hydraulic control units, portions of the system subject to
an AMR extend to an interconnection with the RWCU system. The CRDs themselves are
short-lived components and, hence, are not subject to an AMR; however, the CRD housing
support is subject to an AMR and is included in the component supports commodity group,
which is discussed in another section of this SER.
The CRD system contains SR components that are relied upon to remain functional during, and
following, DBEs. The failure of NSR SSCs in the CRD system could prevent the satisfactory
accomplishment of an SR function. In addition, the CRD system performs functions that support
fire protection, EQ, ATWS, and SBO.
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The intended functions within the scope of license renewal include the following:
*
*
*
*
*
*
*

provides primary and secondary containment boundaries
provides RCPB
provides housing support to keep the rods in place
limits the rod drop rate to less than 3.11 feet per second
provides mechanical closure
provides pressure boundary
provides structural support

In LRA Table 2.3.3.29, the applicant identified the following CRD system component types that
are within the scope of license renewal and subject to an AMR: bolting, fittings, RCPB fittings,
heat exchangers, piping, RCPB piping, pumps, restricting orifice, rupture disk, strainers, RCPB
strainers, tanks, tubing, valves, and RCPB valves.
2.3.3.29.2 Staff Evaluation
The staff reviewed LRA Section 2.3.3.29 and UFSAR Sections 3.4, 3.5, 3.7, 5.2.3, 5.3, 7.7,
7.19, and F.7.12 using the evaluation methodology described in SER Section 2.3. The staff
conducted its review in accordance with the guidance described in SRP-LR Section 2.3.
In conducting its review, the staff evaluated the system functions described in the LRA and
UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had
not omilted from the scope of license renewal any components with intended functions
delineated under 10 CFR 54.4(a). The staff then reviewed those components that the applicant
had identified as being within the scope of license renewal to verify that the applicant had not
omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21 (a)(1).
2.3.3.29.3 Conclusion
The staff reviewed the LRA to determine whether any SSCs that should be within the scope of
license renewal had not been identified by the applicant. No omissions were identified. In
addition, the staff performed a review to determine whether any components that should be
subject to an AMR had not been identified by the applicant. No omissions were identified. On
the basis of its review, the staff concluded that there is reasonable assurance that the applicant
had adequately identified the CRD system components that are within the scope of license
renewal, as required by 10 CFR 54.4(a), and the CRD system components that are subject to
an AMR, as required by 10 CFR 54.21(a)(1).
2.3.3.30 Diesel Generator Starting Air System
2.3.3.30.1 Summary of Technical Information in the Application
In LRA Section 2.3.3.30, the applicant described the DG starting air system. The DG starting air
system starts the DGs when required. Each DG has an independent starting air system. Each
system has two independent subsystems that are both capable of starting their respective DG.
Each subsystem consists of an air compressor with associated filters and coolers, and a bank
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of air receivers. The air compressors operate automatically to maintain the receivers in a
pressurized state. The DG starting air system is located in the DG buildings.
The DG starting air system contains SR components that are relied upon to remain functional
during, and following, DBEs. In addition, the DG starting air system performs functions that
support fire protection and SBO.
The intended functions within the scope of license renewal include the following:
*
*
*
*
*

provides diesel starting air to the DG system
provides debris protection
provides mechanical closure
provides pressure boundary
provides structural support

In LRA Table 2.3.3.30, the applicant identified the following DG starting air system component
types that are within the scope of license renewal and subject to an AMR: bolting, diesel air
start motor, fittings, flexible connectors, piping, strainers, tanks, tubing, and valves.
2.3.3.30.2 Staff Evaluation
The staff reviewed LRA Section 2.3.3.30 and UFSAR Section 8.5.3.3 using the evaluation
methodology described in SER Section 2.3. The staff conducted its review in accordance with
the guidance described in SRP-LR Section 2.3.
In conducting its review, the staff evaluated the system functions described in the LRA and
UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had
not omitted from the scope of license renewal any components with intended functions
delineated under 10 CFR 54.4(a). The staff then reviewed those components that the applicant
had identified as being within the scope of license renewal to verify that the applicant had not
omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21(a)(1).
In order to resolve the seismic Class I/Il interface issues discussed in RAI 2.1-2A(3) of SER
Section 2.1, the applicant expanded the system boundaries for the diesel generator starting air
system. By letters dated January 31, 2005, and February 28, 2005, the applicant submitted the
results of its review of the seismic Class I qualification documentation to identify the NSR
piping, supports/equivalent anchors, or other components that are within the scope of license
renewal in accordance with the requirements of 10 CFR 54.4(a)(2) for the cases where NSR
piping or components are directly connected to SR piping or components. In the February 28,
2005 letter, enclosure 2, "Mechanical Systems," the applicant stated that additional piping and
components had been added to scope in association with the outlet filter of the air dryer skid,
which is credited as an anchor in the seismic analysis. However, the component types do not
differ from those listed in LRA Table 2.3.3.30; therefore, no changes to the diesel generator
starting air system portion of the LRA are required. The staff reviewed applicant's submittals
and found the expanded scope of components to be acceptable, because the applicant had
adequately included NSR components with the configurations that meet the scoping criterion of
10 CFR 54.4(a)(2) for the cases where NSR piping or components are directly connected to SR
piping or components.
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2.3.3.30.3 Conclusion
The staff reviewed the LRA and RAI response to determine whether any SSCs that should be
within the scope of license renewal had not been identified by the applicant. No omissions were
identified. In addition, the staff performed a review to determine whether any components tha:
should be subject to an AMR had not been identified by the applicant. No omissions were
identified. On the basis of its review, the staff concluded that there is reasonable assurance that
the applicant had adequately identified the DG starting air system components that are within
the scope of license renewal, as required by 10 CFR 54.4(a), and the DG starting air system
components that are subject to an AMR, as required by 10 CFR 54.21 (a)(1).

2.3.3.31 Radiation MonitoringSystem
2.3.3.31.1 Summary of Technical Information in the Application
In LRA Section 2.3.3.31, the applicant described the radiation monitoring system. The radiation
monitoring system consists of a number of radiation monitors and monitoring systems that are
provided on process liquid and gas lines that may serve as discharge routes for radioactive
materials.
The radiation monitoring system contains SR components that are relied upon to remain
functional during, and following, DBEs. The failure of NSR SSCs in the radiation monitoring
system could prevent the satisfactory accomplishment of an SR function. In addition, the
radiation monitoring system performs functions that support EQ.
The intended functions within the scope of license renewal include the following:
*

provides primary and secondary containment boundaries

*

provides system pressure boundary integrity (with all mechanical joints and components
associated with the offline liquid monitors) to RHRSW system cooling water for RHR
system heat exchangers

*
*

provides mechanical closure
provides pressure boundary

*

provides structural support

In LRA Table 2.3.3.31, the applicant identified the following radiation monitoring system
component types that are within the scope of license renewal and subject to an AMR: bolting,
fittings, flex hose, piping, pumps, strainers, traps, tubing, and valves.
2.3.3.31.2 Staff Evaluation
The staff reviewed LRA Section 2.3.3.31 and UFSAR Sections 5.2.3, 7.12, 7.13,
7.14, 7.15, and F.7.5 using the evaluation methodology described in SER Section 2.3. The staff
conducted its review in accordance with the guidance described in SRP-LR Section 2.3.
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In conducting its review, the staff evaluated the system functions described in the LRA and
UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had
not omitted from the scope of license renewal any components with intended functions
delineated under 10 CFR 54.4(a). The staff then reviewed those components that the applicant
had identified as being within the scope of license renewal to verify that the applicant had not
omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21 (a)(1).
In reviewing LRA Section 2.3.3.31, the staff identified an area in which additional information
was necessary to complete the evaluation of the applicant's scoping and screening results.
Therefore, by letter to the applicant dated August 31, 2004, the staff issued an RAI concerning
the specific issue to determine whether the applicant had properly applied the scoping criteria of
10 CFR 54.4(a) and the screening criteria of 10 CFR 54.21(a)(1). The following paragraphs
describe the staff's RAI and the applicant's response.
In RAI 2.3.3.31-1, the staff identified the following monitors as being subject to an AMR:
*
*
*
*
*

gas monitors
RHR heat exchanger A & C service water discharge radiation monitor
RHR heat exchanger B & D service water discharge radiation monitor
raw cooling water radiation monitor
reactor building closed cooling water radiation monitor

The monitor housing performs a pressure boundary intended function; however, the housing is
not listed in LRA Table 2.3.3.31 as a component type subject to an AMR. LRA Section 2.3.5
does not include housing as a part of any component group. Therefore, the staff requested that
the applicant clarify whether housings are considered to be part of a component group already
listed in LRA Table 2.3.3.31.
In its response, by letter dated October 19, 2004, the applicant stated that the radiation monitor
sample chambers (housings) are included as part of the component type "fittings" in LRA
Table 2.3.3.31.
Based on its review, the staff found the applicant's response to RAI 2.3.3.31-1 acceptable. It
clarifies that the monitor housings are already included in LRA Table 2.3.3.31 in the component
type "fittings" as being subject to an AMR. Therefore, the staff's concern described in
RAI 2.3.3.31-1 is resolved.
In order to resolve the 10 CFR 54.4(a)(2) issues discussed in RAI 2.1-2A(1) and (2) of SER
Section 2.1 related to NSR piping segments that support secondary containment, the applicant
expanded the system boundaries for the radiation monitoring system. By letter dated May 31,
2005, the applicant submitted the results of its review of piping, supports, and other
components outside secondary containment required to maintain the structural integrity of
secondary containment that are within the scope of license renewal in accordance with the
requirements of 10 CFR 54.4(a)(2) for secondary containment qualification. In the enclosure to
its letter dated May 31, 2005, the applicant stated that additional components associated with
radiation monitor RM 90-250 had been added to scope. However, the component types do not
differ from those listed in LRA Table 2.3.3.31; therefore, no changes to the radiation monitoring
system portion of the LRA are required. The staff reviewed applicant's submittal and found the
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expanded scope of components to be acceptable, because the applicant had adequately
included NSR components with the configurations that meet the scoping criterion of
10 CFR 54.4(a)(2) for the cases where NSR piping or components are directly connected to SOR
piping or components.
2.3.3.31.3 Conclusion
The staff reviewed the LRA and RAI responses described above to determine whether any
SSCs that should be within the scope of license renewal had not been identified by the
applicant. No omissions were identified. In addition, the staff performed a review to determine
whether any components that should be subject to an AMR had not been identified by the
applicant. No omissions were identified. On the basis of its review, the staff concluded that
there is reasonable assurance that the applicant had adequately identified the radiation
monitoring system components that are within the scope of license renewal, as required by
10 CFR 54.4(a), and the radiation monitoring system components that are subject to an AMR,
as requ red by 10 CFR 54.21(a)(1).
2.3.3.3,! Neutron Monitoring System
2.3.3.32.1 Summary of Technical Information in the Application
In LRA Section 2.3.3.32, the applicant described the neutron monitoring system. The neutron
monitoring system detects conditions in the core that threaten the overall integrity of the fuel
barrier clue to excessive power generation. The system also provides signals to the reactor
protection system so that the release of radioactive material from the fuel barrier is limited. In
addition, the neutron monitoring system provides information for the efficient, expeditious
operation and control of the reactor. Conditions that could lead to local fuel damage are
detected by the system and used to prevent such damage.
The neutron monitoring system contains SR components that are relied upon to remain
functional during, and following, DBEs.
The intended functions within the scope of license renewal include the following:
*
*
*
*

provides
provides
provides
provides

RCPB
mechanical closure
pressure boundary
structural support

In LRA Table 2.3.3.32, the applicant identified the following neutron monitoring system
component types that are within the scope of license renewal and subject to an AMR: bolting
and RCPB fittings.
2.3.3.32.2 Staff Evaluation
The staff reviewed LRA Section 2.3.3.32 and the UFSAR Sections 3.7 and 7.5 using the
evaluation methodology described in SER Section 2.3. The staff conducted its review
in accordance with the guidance described in the NRC's SRP-LR Section 2.3.
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In conducting its review, the staff evaluated the system functions described in the LRA and UFSAR in
accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had not omitted
from the scope of license renewal any components with intended functions delineated under
10 CFR 54.4(a). The staff then reviewed those components that the applicant had identified as
being within the scope of license renewal to verify that the applicant had not omitted any
passive and long-lived components that should be subject to an AMR in accordance with the
requirements of 10 CFR 54.21(a)(1).
In reviewing LRA Section 2.3.3.32, the staff identified an area in which additional information
was necessary to complete the evaluation of the applicant's scoping and screening results.
Therefore, by letter to the applicant dated October 8, 2004, the staff issued an RAI concerning
the specific issues to determine whether the applicant had properly applied the scoping criteria
of 10 CFR 54.4 (a) and the screening criteria of 10 CFR 54.21 (a)(1). The following paragraphs
describe the staffs RAls and the applicant's related responses.
In RAI 2.3.3.32-1, the staff stated that LRA Section 2.3.3.32 states that the average power
range monitor subsystem averages the local power range monitor subsystem signals to provide
an overall indication of reactor power for control and trip functions. A subsystem of the average
power range monitor subsystem, the oscillation power range monitor (OPRM) ensures reactor
operation in a stable thermal-hydraulic region. The rod block monitor (RBM) receives input from
local power range monitors close to a control rod to prevent fuel damage in the event of a rod
withdrawal error. Furthermore, it was stated in the LRA that the portions of the neutron
monitoring system that contain components subject to an AMR are only those that form part of
the reactor coolant pressure boundary. The staff believes that in addition to the portions that
are pressure boundary, OPRM and its functions, as described above, are passive and SR; and
hence meet the criteria delineated in 10 CFR 54.4(a)(1) and 10 CFR 54.21 (a)(1). Therefore,
unless the OPRM is subject to replacement based on a "qualified life" or "specified time period,"
or degradation of its ability to perform its intended functions due to aging is readily monitorable,
the component should be within the scope requiring aging management. Therefore, the staff
requested the applicant to provide a justification for why these components are not within the
scope of license renewal.
The staff also requested the applicant to provide the basis for excluding other neutron
monitoring subsystems in BFN (except portions that perform pressure boundary function) from
within the scope of license renewal.
In its response, by letter dated November 3, 2004, the applicant stated that LRA Section 2.3
lists the mechanical scoping and screening results. The only mechanical SR passive intended
function of the neutron monitoring system is reactor coolant pressure boundary. The scoping
and screening results for the electrical components of the neutron monitoring system are
addressed in LRA Section 2.5. The applicant further stated that the "spaces approach" was
utilized for scoping of electrical components, which does not exclude any electrical components
from the scope of license renewal. The applicant included the subject components and its
intended functions within the scope requiring an AMR.
Based on its review, the staff found the applicant's response to RAI 2.3.3.32-1 acceptable. The
applicant included the subject components and their intended functions within the scope
requiring an AMR. Therefore, the staffs concern described in RAI 2.3.3.32-1 is resolved.
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2.3.3.32.3 Conclusion
The staff reviewed the LRA and RAI response described above to determine whether any SS;Cs
that should be within the scope of license renewal had not been identified by the applicant. No
omissions were identified. In addition, the staff performed a review to determine whether any
components that should be subject to an AMR had not been identified by the applicant. No
omissions were identified. On the basis of its review, the staff concluded that there is
reasonable assurance that the applicant had adequately identified the neutron monitoring
system components that are within the scope of license renewal, as required by
10 CFR 54.4(a), and the neutron monitoring system components that are subject to an AMR, as
required by 10 CFR 54.21(a)(1).
2.3.3.33 Traversing In-Core Probe System
2.3.3.33.1 Summary of Technical Information in the Application
In LRA Section 2.3.3.33, the applicant described the traversing in-core probe (TIP) system. The
TIP system provides a signal proportional to the axial flux distribution at selected core
locations where the local power range monitor detector assemblies are located. This signal
allows reliable calibration of the power range monitor amplifiers. The TIP drive mechanism uses
a detector that is attached to a flexible drive cable, which is driven from outside the primary
containment by a gear box assembly. The flexible cable is contained by guide tubes that
penetrate the reactor vessel and continue into the reactor core through a dry tube in a local
power range monitor assembly. Provisions are made for automatic retraction of the detection
and isolation of the primary containment penetration, when required.
The TIF system contains SR components that are relied upon to remain functional during, arid
following, DBEs.
The intended functions within the scope of license renewal include the following:
*
*

provides primary containment boundary isolation and integrity (active isolation function
is not required)
provides pressure boundary

In LRA Table 2.3.3.33, the applicant identified the following TIP system component types that
are within the scope of license renewal and subject to an AMR: fittings, tubing, and valves.
2.3.3.33.2 Staff Evaluation
The staff reviewed LRA Section 2.3.3.33 and the UFSAR 5.2.3, 7.3, and 7.5 using the
evaluation methodology described in SER Section 2.3. The staff conducted its review
in accordance with the guidance described in SRP-LR Section 2.3.
Inconducting its review, the staff evaluated the system functions described in the LRA and UFSAR in
accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had not omitted
from the scope of license renewal any components with intended functions delineated under
10 CFR 54.4(a). The staff then reviewed those components that the applicant had identified as
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being within the scope of license renewal to verify that the applicant had not omitted any
passive and long-lived components that should be subject to an AMR in accordance with the
requirements of 10 CFR 54.21(a)(1).
2.3.3.33.3 Conclusion
The staff reviewed the LRA to determine whether any SSCs that should be within the scope of
license renewal had not been identified by the applicant. No omissions were identified. In
addition, the staff performed a review to determine whether any components that should be
subject to an AMR had not been identified by the applicant. No omissions were identified. On
the basis of its review, the staff concluded that there is reasonable assurance that the applicant
had adequately identified the TIP system components that are within the scope of license
renewal, as required by 10 CFR 54.4(a), and the TIP system components that are subject to an
AMR, as required by 10 CFR 54.21(a)(1).
2.3.3.34 Cranes System
2.3.3.34.1 Summary of Technical Information in the Application
In LRA Section 2.3.3.34, the applicant described the cranes system. The cranes system
includes numerous plant load-handling devices that are used for maintenance of selected plant
components.
The portions of the cranes system containing components subject to an AMR include the
structural portions of the cranes in structures with SR components.
The failure of SR SSCs in the cranes system could prevent the satisfactory accomplishment of
an SR function.
The intended functions within the scope of license renewal include the following:
*
*

provides NSR components that ensure the satisfactory performance of SR components
provides structural support

In LRA Table 2.3.3.34, the applicant identified the following cranes system component types
that are within the scope of license renewal and subject to an AMR: bolting and fasteners,
monorails, rail, rail clips, and structural girders.
2.3.3.34.2 Staff Evaluation
The staff reviewed LRA Section 2.3.3.34 and UFSAR Section 12.2 using the evaluation
methodology described in SER Section 2.3. The staff conducted its review in accordance with
the guidance described in SRP-LR Section 2.3.
In conducting its review, the staff evaluated the system functions described in the LRA and
UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had
not omitted from the scope of license renewal any components with intended functions
delineated under 10 CFR 54.4(a). The staff then reviewed those components that the applicant
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had identified as being within the scope of license renewal to verify that the applicant had not
omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21(a)(1).
In reviewing LRA Section 2.3.3.34, the staff identified an area in which additional information
was necessary to complete the evaluation of the applicant's scoping and screening results.
Therefore, by letter to the applicant dated August 31, 2004, the staff issued an RAI concerning
the specific issue to determine whether the applicant had properly applied the scoping criteria of
10 CFR 54.4(a) and the screening criteria of 10 CFR 54.21 (a)(1). The following paragraphs
describe the staff's RAI and the applicant's related response.
In RAI 2.3.3.34-1, the staff stated that in reviewing the cranes system described in LRA
Section 2.3.3.34, the staff found that no drawings had been provided for this system. There is
insufficient information for the staff to determine which cranes are within the scope of license
renewal in accordance with 10 CFR 54.4(a)(2). In addition, mobile A-frames mentioned in LRA
Section 2.1.2.2 are not mentioned in LRA Section 2.3.3.34 or in the UFSAR. Therefore, the
staff requested that the applicant identify which cranes are within the scope of license renewal
and subject to an AMR, and whether the mobile A-frames are within the scope of license
renewal.
In its response, by letter dated October 19, 2004, the applicant stated that the buildings that
contain NSR cranes and monorails that could prevent SR SSCs from performing their intended
function (s) are the reactor building, primary containment, DG building, intake pumping station,
and the reinforced concrete chimney. All cranes and monorails in these buildings are within the
scope o0license renewal. The applicant further stated that the mobile A-frames are cranes on
wheels. These A-frames are within the scope of license renewal since they could be used in an
SR building, they are also subject to an AMR.
Based on its review, the staff found the applicant's response to RAI 2.3.3.34-1 acceptable. It
identifies the buildings containing the cranes that are within the scope of license renewal to
meet the 10 CFR 54.4(a)(2) requirements, and it confirms that the mobile A-frames are within
the scope of license renewal and subject to an AMR. Therefore, the staff's concern described in
RAI 2.3.3.34-1 is resolved.
2.3.3.34.3 Conclusion
The staff reviewed the LRA and RAI response described above to determine whether any SSCs
that should be within the scope of license renewal had not been identified by the applicant. No
omissions were identified. In addition, the staff performed a review to determine whether any
components that should be subject to an AMR had not been identified by the applicant. No
omissions were identified. On the basis of its review, the staff concluded that there is
reasonable assurance that the applicant had adequately identified the cranes system
components that are within the scope of license renewal, as required by 10 CFR 54.4(a), and
the cranes system components that are subject to an AMR, as required by 10 CFR 54.21(a)(1).
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2.3.4 Steam and Power Conversion Systems
In LRA Section 2.3.4, the applicant identified the structures and components of the steam and
power conversion systems that are subject to an AMR for license renewal.
The applicant described the supporting structures and components of the steam and power
conversion systems in the following sections of the LRA:

*
*
*
*
*
*
*

2.3.4.1
2.3.4.2
2.3.4.3
2.3.4.4
2.3.4.5
2.3.4.6
2.3.4.7

main steam system
condensate and demineralized water system
feedwater system
heater drains and vents system
turbine drains and miscellaneous piping system
condenser circulating water system
gland seal water system

The corresponding sections of this SER (2.3.4.1 - 2.3.4.7) present the staff's review findings
with respect to the steam and power conversion systems for BFN.
2.3.4.1 Main Steam System
2.3.4.1.1 Summary of Technical Information in the Application
In LRA Section 2.3.4.1, the applicant described the MS system. Each unit has its own MS
system that consists of four MS lines that transfer steam from the reactor vessel to the various
steam loads in the turbine building during normal plant operation. Two MSIVs are provided in
each steam line to isolate the RCPB and the primary containment. A flow restrictor allows for
the measurement of steam flow and also limits the steam flow rate in the event of a
downstream steam line break. MSRVs are provided for overpressure protection and for
depressurization following small-break LOCAs. Main steam components downstream of the
MSIVs are credited in analyses for MSIV alternate leakage treatment.
The MS system contains SR components that are relied upon to remain functional during, and
following, DBEs. The failure of NSR SSCs in the MS system could prevent the satisfactory
accomplishment of an SR function. In addition, the MS system performs functions that support
fire protection, EQ, and SBO.
The intended functions within the scope of license renewal include the following:
*

provides for opening of safety relief valves (SRVs) during high reactor pressure to
provide reactor pressure vessel relief

*

provides MS line flow restrictors to passively limit the mass flow rate of the coolant being
ejected following a steam-line break until MSIV closure occurs

*

provides RCPB

*

provides primary and secondary containment boundaries

*

provides steam for the HPCI turbine

2-130

*

establishes an MSIV leakage pathway to the condenser

*

provides steam for the RCIC turbine

*

restricts flow

*

provides mechanical closure

*

provides pressure boundary

*

provides structural support

In LRA Table 2.3.4.1, the applicant identified the following MS system component types that are
within the scope of license renewal and subject to an AMR: bolting, fittings, RCPB fittings,
piping, RCPB piping, restricting orifice, RCPB restricting orifice, strainers, tubing, valves, and
RCPB valves.
2.3.4.1.2 Staff Evaluation
The staff reviewed LRA Section 2.3.4.1 and UFSAR Sections 3.7, 4.1, 4.4, 4.5,4.6, 4.11, 5.2.3,
5.3, 6.4.2, 7.2, 7.3, 7.4, 7.10, 7.11, 7.12, 7.18, 11.2, and 11.5 using the evaluation methodology
described in SER Section 2.3. The staff conducted its review in accordance with the guidance.
described in SRP-LR Section 2.3.
In conducting its review, the staff evaluated the system functions described in the LRA and
UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had
not omitted from the scope of license renewal any components with intended functions
delineated under 10 CFR 54.4(a). The staff then reviewed those components that the applicant
had identified as being within the scope of license renewal to verify that the applicant had not
omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21 (a)(1).
In reviewing LRA Section 2.3.4.1, the staff identified areas in which additional information was
necessary to complete the evaluation of the applicant's scoping and screening results.
Therefore, by letter to the applicant dated October 8, 2004, the staff issued RAls concerning
the specific issues to determine whether the applicant had properly applied the scoping criteria
of 10 CF:R 54.4(a) and the screening criteria of 10 CFR 54.21(a)(1). The following paragraphs
describe the staffs RAls and the applicant's related responses.
In RAI F 2.3.4.1-1, the staff stated that Oroviding a leakage pathway from the MSIVs to the
main condenser is one of the intended functions of the main steam system. Regarding Unit 1,
LRA Appendix F states that the segment of the main steam piping from the outermost isolation
valve up to the turbine stop valve, the bypass/drain piping to the main condenser and the main
condenser itself is being evaluated and modified as required to ensure that structural integrity
during and after a safe shutdown earthquake (SSE) is maintained. The staff identified that
portions of the main steam system (from the turbine building on) are not shown on license
renewal drawing 1-47E801-1-LR as being subject to an AMR. However, similar segments of
piping are shown as being subject to an AMR on license renewal drawings 2-47E801-1-LR arid
3-47E801-1-LR. It is not clear to the staff, on the basis of a review of the drawings and the
information provided in LRA Sections 2.1 and F.1 of Appendix F, why the sections of piping on
license renewal drawing 1-47E801-1-LR are not subject to an AMR. Therefore, the staff
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requested that the applicant justify the exclusion of the piping sections in question from being
within the scope of license renewal and from being subject to an AMR.
In its response, by letter dated October 25, 2004, the applicant stated that license renewal
drawings depict components subject to an AMR based on the units' CLB. As documented in
Appendix F.1 of the LRA, the Unit 1 CLB for MSIV leakage does not incorporate an alternate
leakage treatment pathway utilizing main steam piping and the main condenser because
currently this modification is not physically implemented for Unit I to match Units 2 and 3 in
their configuration.
The LRA was structured to reflect the configuration and CLB of all three units. Scoping and
screening was done based on the CLB and configuration of all three units. The differences
between the units that are relevant to the application and will be resolved prior to Unit 1 restart
are listed in LRA Appendix F.
In addition, by letter dated January 31, 2005, the applicant provided additional/supplementary
information, stating that as each activity identified in Appendix F is completed, the
corresponding bold-bordered text in the LRA will apply to Unit 1. The applicant stated in its
response that the only change to the application will be to remove the bolded border. No
changes are required for scoping and screening, or AMR results, or TLAAs. However, in some
cases, boundary drawings would change to reflect the bold-bordered text. The applicant
committed to perform a secondary application review after the modification is implemented in
the plant for Unit 1, and license renewal drawing 1-47E801-1-LR will be revised and submitted
during the annual update. This will assure that the design changes that implement this
modification do not modify or change the basis of how these components were initially scoped
and screened.
Based on its review, the staff found the applicant's response to RAI F 2.3.4.1-1 acceptable. The
Unit 1 CLB for MSIV leakage does not incorporate an alternate leakage treatment pathway
utilizing the main steam piping and main condenser and, therefore, this portion of piping is not
subject to an AMR at this time. Upon completion of the modifications discussed in LRA
Appendix F and the January 31, 2005, letter, the CLB for Unit 1 will be the same as Units 2 and
3. The review of LRA Appendix F regarding Unit 1 restart will be addressed in SER
Section 2.6.1.1. Therefore, the staff's concern described in RAI F 2.3.4.1-1 is resolved.
In RAI F 2.3.4.1-2, the staff stated that license renewal drawings 2-47E801-2, 2-47E807-2,
3-47E801-2, and 3-47E807-2 highlight certain main steam system components for Units 2 and
3 associated with the reactor feed pump turbine drivers, the steam air ejector subsystem, and
the steam seal regulator subsystem as being within the scope of license renewal and subject to
an AMR. The corresponding components for Unit 1 should likewise be subject to an AMR.
However, the drawings that show these components, such as license renewal drawings
1-47E801-2 (shown as a continuation line on drawing 1-47E801-1) and 2-47E807-2 and
3-47E807-2 (the corresponding drawings for Unit 1) are not provided. As a result, the staff was
unable to determine if all of the aforementioned Unit 1 components, that are within the scope of
license renewal and subject to an AMR for Units 2 and 3 were identified. Therefore, the staff
requested that the applicant provide license renewal drawing 1-47E801-2 and the Unit I
drawing that corresponds to drawings 2-47E807-2 and 3-47E807-2.
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In its response, by letter dated October 25, 2004, the applicant stated that the license renewal
drawings depict components subject to an AMR based on the units' CLB. As documented in
LRA Appendix F.1, the Unit 1 CLB for MSIV leakage does not incorporate an alternate leakage
treatment pathway utilizing the main steam piping and main condenser. Appendix F.1 identifies
the activities required to be completed in order to make the subject licensing basis applicable to
Unit 1. Since activities required by LRA Appendix F.1 are not complete, the piping/componenis
of the subject system are not subject to an AMR at this time.
The applicant further stated that at this time the modification to implement this change into the
plant for Unit 1 has not been implemented. Therefore, the piping for Unit 1 does not perform the
alternate leakage pathway function. The applicant further stated that once the modification has
been im:lemented in the plant, Unit 1 license renewal drawings addressed in the RAI will be
added to the application and submitted during the annual update with the same components on
Unit 1 requiring an AMR as those shown on the Unit 2 and Unit 3 license renewal drawings.
Based on its review, the staff found the applicant's response to RAI 2.3.4.1-2 acceptable. It
clarifies that the Unit 1 CLB for MSIV leakage does not incorporate an alternate leakage
treatment pathway utilizing main steam piping and the main condenser since the activities
(identified in LRA Appendix F.1) required to make the Unit 1 CLB for MSIV leakage the same
as that for Units 2 and 3 is not subject to an AMR at this time. The applicant also clarifies that
once the modification is implemented, Unit I license renewal drawings will be submitted with
the same components on Unit 1 that require an AMR as those shown on the Unit 2 and Unit 3
license renewal drawings. The review of LRA Appendix F regarding Unit 1 restart will be
addressed in SER Section 2.6.1.1. Therefore, the staffs concern described in RAI 2.3.4.1-2 is
resolved.
In order to resolve the 10 CFR 54.4(a)(2) issues discussed in RAI 2.1-2A(1) and (2) of SER
Section 2.1 related to NSR piping segments which support secondary containment, the
applicant expanded the system boundaries for the main steam system. By letter dated May 31,
2005, the applicant submitted the results of its review of piping, supports, and other
components outside secondary containment required to maintain the structural integrity of
secondary containment that are within the scope of license renewal in accordance with the
requirements of 10 CFR 54.4(a)(2) for secondary containment qualification. In the enclosure to
its letter dated May 31, 2005, the applicant stated that additional piping, fittings, and valves had
been added to scope. However, the component types do not differ from those listed in LRA
Table 2.3.4.1; therefore, no changes to the main steam system portion of the LRA are required.
The staff reviewed the NSR piping segments and found the expanded scope of components to
be acceptable, because the applicant had adequately included NSR components with the
configurations that meet the scoping criterion of 10 CFR 54.4(a)(2) for the cases where NSR
piping or components are directly connected to SR piping or components
2.3.4.1.3 Conclusion
The staff reviewed the LRA, the accompanying scoping boundary drawing, and RAI responses
described above to determine whether any SSCs that should be within the scope of license
renewal had not been identified by the applicant. No omissions were identified. In addition, the
staff performed a review to determine whether any components that should be subject to an
AMR had not been identified by the applicant. No omissions were identified. On the basis of its
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review, the staff concluded that there is reasonable assurance that the applicant had
adequately identified the MS system components that are within the scope of license renewal,
as required by 10 CFR 54.4(a), and the MS system components that are subject to an AMR, as
required by 10 CFR 54.21(a)(1).
2.3.4.2 Condensate and Demineralized Water System
2.3.4.2.1 Summary of Technical Information in the Application
In LRA Section 2.3.4.2, the applicant described the condensate and demineralized water
system. The main system is the condensate system which provides treated water at required
flow rates for the FW system during normal plant operation. The system is unique to each unit
and the individual systems do not share components with one another. The turbine-generator
condenser provides a heat sink for the closed-loop steam cycle and removes non-condensable
gases. In addition, impurities are removed by a full-flow demineralizer system. The system also
cools the steam jet air ejector intercondenser, the off-gas condenser, and the steam packing
exhauster condenser. The condenser is credited in analyses for MSIV alternate leakage
treatment.
Subsystems of the condensate system are the condensate storage and transfer system, for
radioactive high purity water, and the demineralized water system, for non-radioactive high
purity water. The tanks also provide a surge volume for flow testing of HPCI, RCIC, and CS
systems. The condensate water storage tanks and the demineralized water storage tank
provide high purity water for miscellaneous makeup uses throughout the plant, which includes
the reactor building.
The condensate and demineralized water system contains SR components that are relied upon
to remain functional during, and following, DBEs. The failure of NSR SSCs in the condensate
and demineralized water system could prevent the satisfactory accomplishment of an SR
function. In addition, the condensate and demineralized water system performs functions that
support fire protection, and SBO.
The intended functions within the scope of license renewal include the following:
*

provides a normally open water supply to the RHR system piping flow path, which
continues to the HPCI system piping that is located up-stream of the HPCI system pump

*

provides primary and secondary containment boundaries

*

provides a water supply for both HPCI and RCIC systems during an SBO

*

retains fission products by plateout on a surface

*

provides mechanical closure

*

provides pressure boundary

*

provides structural support
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In LRA Table 2.3.4.2, the applicant identified the following condensate and demineralized water
system component types that are within the scope of license renewal and subject to an AMR:
bolting, condenser, expansion joint, fittings, piping, pumps, restricting orifice, tanks, tubing, aid
valves.
2.3.4.2.2 Staff Evaluation
The staif reviewed LRA Section 2.3.4.2 and UFSAR Sections 10.13, 11.8, 11.9, F.6.10, and
F.6.1 8 using the evaluation methodology described in SER Section 2.3. The staff conducted its
review in accordance with the guidance described in SRP-LR Section 2.3.
In conducting its review, the staff evaluated the system functions described in the LRA and
UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had
not omitted from the scope of license renewal any components with intended functions
delineated under 10 CFR 54.4(a). The staff then reviewed those components that the applicant
had identified as being within the scope of license renewal to verify that the applicant had not
omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21(a)(1).
In order to resolve the 10 CFR 54.4(a)(2) issues discussed in RAI 2.1-2A(1) and (2) of SER
Section 2.1 related to NSR piping segments that support secondary containment, the applicant
expanded the system boundaries for the condensate and demineralized water system. By lett.er
dated May 31, 2005, the applicant submitted the results of its review of piping, supports, and
other components outside secondary containment required to maintain the structural integrity of
secondary containment that are within the scope of license renewal in accordance with the
requirements of 10 CFR 54.4(a)(2) for secondary containment qualification. In the enclosure to
the May 31, 2005 letter, the applicant stated that additional piping, fittings, valves, and the
demineralized water tank have been added to scope. However, the component types do not
differ from those listed in LRA Table 2.3.4.2; therefore, no changes to the condensate and
demineralized water system portion of the LRA are required. The staff reviewed applicant's
submittals and found the expanded scope of components to be acceptable, because the
applicant had adequately included NSR components with the configurations that meet the
scoping criterion of 10 CFR 54.4(a)(2) for the cases where NSR piping or components are
directly connected to SR piping or components.
2.3.4.2.3 Conclusion
The stafl reviewed the LRA and RAI response to determine whether any SSCs that should be
within the scope of license renewal had not been identified by the applicant. No omissions were
identified. In addition, the staff performed a review to determine whether any components that
should be subject to an AMR had not been identified by the applicant. No omissions were
identified. On the basis of its review, the staff concluded that there is reasonable assurance that
the applicant had adequately identified the condensate and demineralized water system
components that are within the scope of license renewal, as required by 10 CFR 54.4(a), and
the condensate and demineralized water system components that are subject to an AMR, as
required by 10 CFR 54.21 (a)(1).
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2.3.4.3 FeedwaterSystem
2.3.4.3.1 Summary of Technical Information in the Application
In LRA Section 2.3.4.3, the applicant described the FW system. The FW system provides
demineralized water at an elevated temperature to the reactor vessel during normal plant
operations. FW is fed to the reactor vessel through six feedwater inlet nozzles. Suction for the
system is drawn from the condensate system and FW is delivered to the reactor vessel at a
controlled rate in order to maintain a stable reactor vessel water level. The system provides a
flow path to the reactor vessel for the HPCI, RCIC, and RWCU systems.
The FW system contains SR components that are relied upon to remain functional during, and
following, DBEs. The failure of NSR SSCs in the FW system could prevent the satisfactory
accomplishment of an SR function. In addition, the FW system performs functions that support
fire protection, EQ, ATWS, and SBO.
The intended functions within the scope of license renewal include the following:
*

provides RCPB

*
*

provides primary and secondary containment boundaries
provides a path for HPCI system flow to the reactor pressure vessel through the
feedwater spargers

*

provides an injection path for the RCIC system

*

provides a pressure boundary of the FW system components connected to the control
air system that must maintain a pressure boundary in support of supplying containment
atmosphere dilution to the MSRVs

*

restricts flow

*

provides mechanical closure

*

provides pressure boundary

*

provides structural support

In LRA Table 2.3.4.3, the applicant identified the following FW component types that are within
the scope of license renewal and subject to an AMR: bolting, fittings, RCPB fittings, piping,
RCPB piping, RCPB restricting orifice, tubing, valves, and RCPB valves.
2.3.4.3.2 Staff Evaluation
The staff reviewed LRA Section 2.3.4.3 and UFSAR Sections 3.7, 4.2, 4.7.5, 4.9, 4.11, 5.2.3,
5.3, 6.4.1, 7.2, 7.3, 7.4, 7.8, 7.10, 10.17, and 11.8 using the evaluation methodology described
in SER Section 2.3. The staff conducted its review in accordance with the guidance described
in SRP-LR Section 2.3.
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In conducting its review, the staff evaluated the system functions described in the LRA and
UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant did
omit from the scope of license renewal any components with intended functions delineated
under 1)CFR 54.4(a). The staff then reviewed those components that the applicant had
identified as being within the scope of license renewal to verify that the applicant had not
omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21 (a)(1).
In order to resolve the 10 CFR 54.4(a)(2) issues discussed in RAI 2.1-2A(1) and (2) of SER
Section 2.1 related to NSR piping segments that support secondary containment, the applicant
expanded the system boundaries for the feedwater system. By letter dated May 31, 2005, the
applicant submitted the results of its review of piping, supports, and other components outside
secondary containment required to maintain the structural integrity of secondary containment
that are within the scope of license renewal in accordance with the requirements of
10 CFR 54.4(a)(2) for secondary containment qualification. In the enclosure to its letter dated
May 31, 2005, the applicant stated that additional piping, valves, and heaters were added to
scope. The component type, "heaters," was added to LRA Table 2.3.4.3.
The staff reviewed the NSR piping segments and found the expanded scope of components to
be acceptable, because the applicant had adequately included NSR components with the
configurations that meet the scoping criterion of 10 CFR 54.4(a)(2) for the cases where NSR
piping or components are directly connected to SR piping or components.
2.3.4.3.3 Conclusion
The staff reviewed the LRA and RAI response to determine whether any SSCs that should be
within the scope of license renewal had not been identified by the applicant. No omissions were
identified. In addition, the staff performed a review to determine whether any components that
should be subject to an AMR had not been identified by the applicant. No omissions were
identified. On the basis of its review, the staff concluded that there is reasonable assurance that
the appl cant had adequately identified the FW system components that are within the scope of
license renewal, as required by 10 CFR 54.4(a), and the FW system components that are
subject lo an AMR, as required by 10 CFR 54.21 (a)(1).
2.3.4.4 Heater Drains and Vents System
2.3.4.4.1 Summary of Technical Information in the Application
In LRA section 2.3.4.4, the applicant described the heater drains and vents system. The healer
drains and vents system controls and contains the drains and vent paths from the various
heaters associated with the main turbine cycle.
The heater drains and vents system contains SR components that are relied upon to remain
functional during, and following, DBEs.
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The intended functions within the scope of license renewal include the following:
*
*
*
*

establishes an MSIV leakage pathway to the condenser
provides mechanical closure
provides pressure boundary
provides structural support

In LRA Table 2.3.4.4, the applicant identified the following heater drains and vents system
component types that are within the scope of license renewal and subject to an AMR: bolting,
fittings, piping, traps, valves.
2.3.4.4.2 Staff Evaluation
The staff reviewed LRA Section 2.3.4.4 and UFSAR Section 11.8 using the evaluation
methodology described in SER Section 2.3. The staff conducted its review in accordance with
the guidance described in SRP-LR Section 2.3.
In conducting its review, the staff evaluated the system functions described in the LRA and
UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had
not omitted from the scope of license renewal any components with intended functions
delineated under 10 CFR 54.4(a). The staff then reviewed those components that the applicant
had identified as being within the scope of license renewal to verify that the applicant had not
omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21 (a)(1).
In reviewing LRA Section 2.3.4.4, the staff identified areas in which additional information was
necessary to complete the evaluation of the applicant's scoping and screening results.
Therefore, by letter to the applicant dated August 31, 2004, the staff issued RAls concerning
the specific issues to determine whether the applicant had properly applied the scoping criteria
of 10 CFR 54.4(a) and the screening criteria of 10 CFR 54.21(a)(1). The following paragraphs
describe the staff's RAls and the applicant's related responses.
In RAI 2.3.4.4-1, the staff stated that pressure reducing valves PCV-1-151, -153, -166, and -167
are highlighted on license renewal drawing 2-47E801-2-LR as being within the scope of license
renewal and subject to an AMR. However, the piping downstream of these pressure reducing
valves is not within the scope of license renewal. Likewise, the similar arrangement for Unit 3 is
shown on license renewal drawing 3-47E801-2-LR. Pressure reducing valves typically do not
provide isolation capability if the downstream piping fails. Failure of the downsteam piping could
effect the intended function of the heater drains and vents system that is required to establish
MSIV leakage pathway to the condenser per LRA Section 2.3.4.4. Therefore, the staff
requested that the applicant provide a basis for excluding the piping downstream of valves
PCV-1 -151, -153, -166, and -167 from the scope of license renewal and from being subject to
an AMR.
In its response, by letter dated October 19, 2004, the applicant stated that a calculation issued
in support of the MSIV leakage path listed these valves as a boundary. These pressure
reducing valves close on loss of power, loss of air, and low steam line pressure. The applicant
stated that TVA will review the qualification of the MSIV leakage path to identify the piping,
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supports and other components past the isolation valve required to maintain the structural
integrity of the MSIV leakage pathway.
In a supplemental response dated May 31, 2005, the applicant provided the results of its review
of the seismic qualification of the MSIV leakage path. As a result of the review, the following
mechanical systems had systems boundary changes:
*
*

main steam system
auxiliary boiler system

However, the component types do not differ from those listed in the corresponding LRA tables;
therefore, no changes to these systems' portion of the LRA are required.
The following mechanical systems had systems boundary changes; however, new component
types were added that affected the scoping/screening results in the LRA.
*
*

heaters drains and vents system
off-gas system

The effect of these changes is evaluated and discussed in the corresponding sections of the
SER. The remainder of the mechanical systems were not affected by this review.
Based on its review, the staff found the expanded scope of components to be acceptable,
because the applicant had adequately included NSR components with the configurations that:
meet the scoping criterion of 10 CFR 54.4(a)(2) for the cases where NSR piping or components
are directly connected to SR piping or components. Therefore, the staff's concern described in
RAI 2.3.4.4-1 is resolved.
In RAI 2.3.4.4-2, the staff stated that check valves 742 and 744 are highlighted on license
renewal drawing 2-47E801-2-LR as being within the scope of license renewal and subject to an
AMR. However, the piping downstream of these check valves is not within the scope of license
renewal. Likewise, the similar arrangement for Unit 3 is shown on license renewal drawing
3-47E801-2-R. Failure of the downstream piping would affect the intended function of the
heater drains and vent system that is required to establish an MSIV leakage pathway to the
condenser per LRA Section 2.3.4.4 and, therefore, should be within scope of license renewal as
per 10 C:FR 54.4(a)(2). Furthermore, the check valve orientation as shown on these drawings
will not prevent flow to the downstream piping in the event of a failure. Therefore, the staff
requested that the applicant provide a basis for excluding the piping downstream of check
valves 742 and 744 from being subject to an AMR.
In its response, by letter dated October 19, 2004, the applicant stated that a calculation issued
in support of the MSIV leakage path has these valves listed as a boundary. The applicant
committed to review the qualification of the MSIV leakage path and identify the piping, supports
and other components past the isolation valve required to maintain the structural integrity of the
MSIV leakage pathway.
In a supplemental response dated May 31, 2005, the applicant stated that check valves 742
and 744 on boundary drawings 2-47E801-2-LR and 3-47E801-2-LR are spring-loaded and
close on low pressure upon MSIV closure to prevent backflow through these valves.
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Based on its review, the staff found the applicant's response to RAI 2.3.4.4-2 acceptable,
because it adequately addressed the intended function of check valves 742 and 744. Failure of
the downstream piping during low-pressure events will not impede the intended function of
these check valves. Therefore, the staffs concern described in RAI 2.3.4.4-2 is resolved.
In order to resolve the 10 CFR 54.4(a)(2) issues discussed in RAI 2.1-2A(1) and (2) of SER
Section 2.1 related to NSR piping segments that support the MSIV leakage path, the applicant
expanded the system boundaries for the heaters drains and vents system. By letter dated
May 31, 2005, the applicant submitted the results of its review of piping, supports, and other
components required to maintain the structural integrity of the MSIV leakage path that are
within the scope of license renewal in accordance with the requirements of 10 CFR 54.4(a)(2).
In the enclosure to the May 31, 2005 letter, the applicant stated that additional piping had been
added to scope. However, the component type does not differ from those listed in LRA
Table 2.3.4.4; therefore, no changes to the heater drains and vents system portion of the LRA
are required. The staff reviewed the NSR piping segments and found the expanded scope of
components to be acceptable because the applicant had adequately included NSR components
with the configuration that meets the scoping criterion of 10 CFR 54.4(a)(2) for the case where
NSR piping or components are directly connected to SR piping segments.
2.3.4.4.3 Conclusion
During its review of the information provided in the LRA, license renewal drawings, RAI
responses, and licensing-basis information, the staff did not identify any omissions or
discrepancies in the applicant's scoping and screening results for the components of the heater
drains and vents system. Therefore, the staff concludes the heater drains and vent system
components that are within the scope of license renewal, as required by 10 CFR 54.4(a), and
that the applicant had adequately identified the heater drains and vents system components
that are subject to an AMR, as required by 10 CFR 54.21 (a)(1).
2.3.4.5 Turbine Drains and Miscellaneous Piping System
2.3.4.5.1 Summary of Technical Information in the Application
In LRA Section 2.3.4.5, the applicant described the turbine drains and miscellaneous piping
system. The turbine drains and miscellaneous piping system directs controlled leakage from
various MS system components into the condenser.
The turbine drains and miscellaneous piping system contains SR components that are relied
upon to remain functional during, and following, DBEs.
The intended functions within the scope of license renewal include the following:
*
*
*
*

establishes an MSIV leakage pathway to the condenser
provides mechanical closure
provides pressure boundary
provides structural support
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In LRA Table 2.3.4.5, the applicant identified the following turbine drains and miscellaneous
piping system component types that are within the scope of license renewal and subject to an
AMR: bolting and valves.
2.3.4.5.2 Staff Evaluation
The staff reviewed LRA Section 2.3.4.5 using the evaluation methodology described in SER
Section 2.3. The staff conducted its review in accordance with the guidance described in
SRP-LR Section 2.3.
In conducting its review, the staff evaluated the system functions described in the LRA and
UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had
not omitted from the scope of license renewal any components with intended functions
delineated under 10 CFR 54.4(a). The staff then reviewed those components that the applicant
had identified as being within the scope of license renewal to verify that the applicant had not
omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21(a)(1).
In reviewing LRA Section 2.3.4.5, the staff identified an area in which additional information was
necessary to complete the evaluation of the applicant's scoping and screening results.
Therefore, by letter to the applicant dated October 8, 2004, the staff issued an RAI concerning
the specific issues to determine whether the applicant had properly applied the scoping criteria
of 10 CFR 54.4(a) and the screening criteria of 10 CFR 54.21(a)(1). The following paragraphs
describe the staff's RAI and the applicant's response.
In RAI F 2.3.4.5-1, the staff stated that LRA Section 2.3.4.5 states that the intended function of
the turbine drains and miscellaneous piping system is to establish MSIV leakage pathway to the
condenser. The entire LRA section is enclosed in a bold text box. LRA Appendix F, Section Fl1,
"Main Steam Isolation Valve Alternate Leakage Treatment," states that the Unit 1 main steam
piping from the outermost isolation valve up to the turbine stop valve, the bypass/drain piping to
the main condenser, and the main condenser is being evaluated and modified as required to
ensure that the structural integrity is retained during, and following, an SSE. However, it is not
clear where the alternate leakage treatment flow path to the condenser exists on license
renewal drawings 2-47E807-2-LR and 3-47E807-2-LR. Therefore, the staff requested that the
applicant identify which portions of these drawings show components that are part of the
leakage pathway to the condenser.
In its response, by letter dated October 25, 2004, the applicant stated that the alternate leakage
path ensures that process lines containing steam have a boundary that contains an isolation
point to lorm a preferred leakage path to the condenser. The boundary was established at the
first closed valve or fails-closed valve on the red lines continuing from LR drawings
2-47E801-2-LR, 2-47E807-1-LR, 347E801-2-LR, and 3-47E807-1-LR.
Based on its review, the staff found the applicant's response to RAI F 2.3.4.5-1 acceptable. It
adequately identifies the portions of the license renewal drawings showing components that are
part of the leakage pathway to the condenser. Therefore, the staffs concern described in RAI F
2.3.4.5-1 is resolved.
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2.3.4.5.3 Conclusion
The staff reviewed the LRA, the accompanying scoping boundary drawings, and RAI response
described above to determine whether any SSCs that should be within the scope of license
renewal had not been identified by the applicant. No omissions were identified. In addition, the
staff performed a review to determine whether any components that should be subject to an
AMR had not been identified by the applicant. No omissions were identified. On the basis of its
review, the staff concluded that there is reasonable assurance that the applicant had
adequately identified the turbine drains and miscellaneous piping system components that are
within the scope of license renewal, as required by 10 CFR 54.4(a), and the turbine drains and
miscellaneous piping system components that are subject to an AMR, as required by
10 CFR 54.21(a)(1).
2.3.4.6 Condenser Circulating Water System
2.3.4.6.1 Summary of Technical Information in the Application
In LRA Section 2.3.4.6, the applicant described the condenser circulating water system. Each
unit contains a condenser circulating water system that does not share any components with
the other units' systems. Each unit has three circulation water pumps that take water from a
common intake channel in Wheeler Reservoir. After passing through the condensers, the
heated water is cooled by the cooling towers or discharged directly back to Wheeler Reservoir.
Provisions, including a loop in the discharge conduit with a vacuum breaker, are made for the
prevention of the backflow of heated water into the intake channel, which serves as the ultimate
heat sink, if normal offsite power is lost. One condenser circulating water pump has more than
enough capacity to dissipate the shutdown heat for all three of the units.
The condenser circulating water system contains SR components that are relied upon to remain
functional during, and following, DBEs. The failure of NSR SSCs in the condenser circulating
water system could prevent the satisfactory accomplishment of an SR function.
The intended functions within the scope of license renewal include the following:
*

provides a manual vacuum breaking capability to prevent backflow from cooling tower
warm channel into the forebay upon trip of the condenser circulating water pumps

*

provides mechanical closure

*

provides structural support

In LRA Table 2.3.4.6, the applicant identified the following condenser circulating water system
component types that are within the scope of license renewal and subject to an AMR: bolting,
fittings, piping, strainers, tubing, and valves.
2.3.4.6.2 Staff Evaluation
The staff reviewed LRA Section 2.3.4.6 and UFSAR Sections 2.4.2.2.2, 11.6, 12.2.7, and F.6.4
using the evaluation methodology described in SER Section 2.3. The staff conducted its review
in accordance with the guidance described in SRP-LR Section 2.3.
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In conducting its review, the staff evaluated the system functions described in the LRA and
UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had
not omitted from the scope of license renewal any components with intended functions
delineated under 10 CFR 54.4(a). The staff then reviewed the components that the applicant
had identified as being within the scope of license renewal to verify that the applicant had not
omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21(a)(1).
In reviewing LRA Section 2.3.4.6, the staff identified areas in which additional information was
necessary to complete the evaluation of the applicant's scoping and screening results.
Therefore, by letter to the applicant dated August 31, 2004, the staff issued RAls concerning
the specific issues to determine whether the applicant had properly applied the scoping criteria
of 10 CFR 54.4(a) and the screening criteria of 10 CFR 54.21(a)(1). The following paragraphs
describe the staffs RAls and the applicant's related responses.
In RAI 2.3.4.6-1, the staff stated that LRA Section 2.3.4.6 indicates that a vacuum-breaker
valve, Iccated in a piping loop in the discharge conduit of the condenser circulating water
(CCW) system, is provided to prevent the backflow of heated cooling tower effluent from the
warm water channel into the intake channel which serves as an ultimate heat sink. Backflow
can occur upon loss of offsite power with attendant trip of the CCW pumps if the level in the
warm water channel exceeds that in the intake channel. As indicated in the LRA, the
components comprising this vacuum breaking subsystem require an AMR.
On the license renewal boundary drawings for Unit 1, all components comprising this
subsystem are shown within the scope of license renewal in accordance with
10 CFR 54.4(a)(1). However, the drawings for Units 2 and 3 show only the vacuum-breaker
valves themselves in scope under 10 CFR 54.4(a)(1), while the associated loop piping and
fittings are shown either within scope under 10 CFR 54.4(a)(2) or else outside of scope.
Therefore, the staff requested that the applicant justify why the components comprising this
subsystem had been classified differently for Units 2 and 3 than for Unit 1.
In its response, by letter dated October 19, 2004, the applicant stated that DCN 51360A was
issued to reclassify the loop piping and fittings of the above-mentioned subsystem from SR to
NSR, for all three units. However, at the time of the LRA submittal, implementation of this DCN
had been completed for Units 2 and 3 but not for Unit 1. This resulted in the differences in
classification noted above. Additionally, the applicant stated that the above referenced loop
components for Units 2 and 3, which are classified as outside the scope of license renewal,
should have been classified as within scope under 10 CFR 54.4(a)(2). This error will be
corrected on the drawings for Units 2 and 3. It was further noted that, since DCN 51360A has
now been completed for Unit 1, the drawings for this unit have been revised to be consistent
with those for Units 2 and 3 and will be resubmitted as part of the annual update.
Based on its review, the staff found the applicant's response to RAI 2.3.4.6-1 acceptable. The
differences in component classification noted above have been satisfactorily explained and the
corresponding drawings have been appropriately corrected. Therefore, the staffs concern
described in RAI 2.3.4.6-1 is resolved.
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In RAI 2.3.4.6-2, the staff stated that components of the CCW system that are subject to an
AMR are shown in LRA Table 2.3.4.6. These components described in RAI 2.3.4.6-1 comprise
the vacuum breaking subsystem. For the components listed, the table shows that structural
support is the sole intended function for each (except bolting which has the additional intended
function of mechanical closure). However, it would appear that the pressure boundary of the
components comprising this subsystem must remain intact to effect a break in vacuum.
Accordingly, each of these components should have the additional intended function of
pressure boundary. Therefore, the staff requested that the applicant justify why the intended
function pressure boundary is not included in LRA Table 2.3.4.6 for each of the components
listed.
In its response, by letter dated October 19, 2004, the applicant stated that maintaining an intact
pressure boundary for the components listed in LRA Table 2.3.4.6 is not required, because the
vacuum-breaking valve in this subsystem could perform its intended function, even if leakage
were to occur in the associated piping or fittings.
Based on its review, the staff found the applicant's response to RAI 2.3.4.6-2 acceptable. It
adequately explains why the intended function of pressure boundary is not required for the
components in question. Therefore, the staffs concern described in RAI 2.3.4.6-2 is resolved.
2.3.4.6.3 Conclusion
The staff reviewed the LRA, the accompanying scoping boundary drawings, and RAI responses
described above to determine whether any SSCs that should be within the scope of license
renewal had not been identified by the applicant. No omissions were identified. In addition, the
staff performed a review to determine whether any components that should be subject to an
AMR had not been identified by the applicant. No omissions were identified. On the basis of its
review, the staff concluded that there is reasonable assurance that the applicant had
adequately identified the condenser circulating water system components that are within the
scope of license renewal, as required by 10 CFR 54.4(a), and the condenser circulating water
system components that are subject to an AMR, as required by 10 CFR 54.21 (a)(1).
2.3.4.7 Gland Seal Water System
2.3.4.7.1 Summary of Technical Information in the Application
In LRA Section 2.3.4.7, the applicant described the gland seal water system. The gland seal
water system provides pressurized sealing water to the condenser and condensate system
components that are under a vacuum in order to prevent air leakage into the condenser. Each
individual system has an elevated gland seal tank that is located in the reactor building and also
contains the associated piping that maintains a static pressure on seals (e.g., packing) of
components of the main condenser and condensate systems that are under a vacuum during
normal plant operations.
The gland seal water system contains SR components that are relied upon to remain functional
during, and following, DBEs. The failure of NSR SSCs in the gland seal water system could
prevent the satisfactory accomplishment of an SR function.
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The intended functions within the scope of license renewal include the following:
*
*
*
*

provides
provides
provides
provides

a secondary containment boundary
mechanical closure
pressure boundary
structural support

In LRA Table 2.3.4.7, the applicant identified the following gland seal water system component
types that are within the scope of license renewal and subject to an AMR: bolting, fittings,
piping, tanks, tubing, and valves.
2.3.4.7.2 Staff Evaluation
The staff reviewed LRA Section 2.3.4.7 using the evaluation methodology described in SER
Section 2.3. The staff conducted its review in accordance with the guidance described in
SRP-LR Section 2.3.
In conducting its review, the staff evaluated the system functions described in the LRA and
UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had
not omitted from the scope of license renewal any components with intended functions
delineated under 10 CFR 54.4(a). The staff then reviewed those components that the applicant
had identified as being within the scope of license renewal to verify that the applicant had not
omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21(a)(1).
2.3.4.7.3 Conclusion
The staff reviewed the LRA to determine whether any SSCs that should be within the scope Df
license renewal had not been identified by the applicant. No omissions were identified. In
addition, the staff performed a review to determine whether any components that should be
subject to an AMR had not been identified by the applicant. No omissions were identified. On
the basis of its review, the staff concluded that there is reasonable assurance that the applicant
had adequately identified the gland seal water system components that are within the scope of
license renewal, as required by 10 CFR 54.4(a), and the gland seal water system components
that are subject to an AMR, as required by 10 CFR 54.21 (a)(1).
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2.4 Scoping and Screening Results: Structures
This section documents the staff's review of the applicant's scoping and screening results for
structures. Specifically, this section discusses the following structures:
*
*
*
*
*
*
*
*

boiling water reactor containment structures
Class I Group 2 structures
Class I Group 3 structures
Class I Group 6 structures
Class I Group 8 structures
Class I Group 9 structures
non-Class I structures
structures and component supports commodities

In accordance with the requirements of 10 CFR 54.21 (a)(1), the applicant must identify and list
passive, long-lived structural SSCs that are within the scope of license renewal and subject to
an AMR. To verify that the applicant properly implemented its methodology, the staff focused its
review on the implementation results. This approach allowed the staff to confirm that there were
no omissions of structures and components that meet the scoping criteria and are subject to an
AMR.
Staff Evaluation Methodology. The staffs evaluation of the information provided in the LRA was
performed in the same manner for all structures. The objective of the review was to determine if
the components and supporting structures for a specific structure that appeared to meet the
scoping criteria specified in the Rule had been identified by the applicant as within the scope of
license renewal, in accordance with 10 CFR 54.4. Similarly, the staff evaluated the applicant's
screening results to verify that all long-lived, passive components were subject to an AMR in
accordance with 10 CFR 54.21(a)(1).
Scoping. To perform its evaluation, the staff reviewed the applicable LRA section and
associated component drawings, focusing its review on components that had not been
identified as within the scope of license renewal. The staff reviewed relevant licensing basis
documents, including the UFSAR, for each structure and component to determine if the
applicant had omitted components with intended functions delineated under 10 CFR 54.4(a)
from the scope of license renewal. The staff also reviewed the licensing basis documents to
determine if all intended functions delineated under 10 CFR 54.4(a) were specified in the LRA.
If omissions were identified, the staff requested additional information to resolve the
discrepancies.
Screening. Once the staff completed its review of the scoping results, the staff evaluated the
applicant's screening results. For those structures and components with intended functions, the
staff sought to determine if the functions are performed with moving parts or a change in
configuration or properties, or if they are subject to replacement based on a qualified life or
specified time period, as described in 10 CFR 54.21 (a)(1). For those that did not meet either of
these criteria, the staff sought to confirm that these structures and components were subject to
an AMR as required by 10 CFR 54.21 (a)(1). If discrepancies were identified, the staff requested
additional information to resolve them.
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2.4.1 BDiling Water Reactor Containment Structures
2.4.1.1 Primary Containment Structure
2.4.1.1.1 Summary of Technical Information in the Application
In LRA section 2.4.1.1, the applicant described the primary containment structure. The primary
containment structure is a General Electric Mark I containment design. Each unit has a primary
containment structure that is completely enclosed within the unit's reactor building. The main
function of the primary containment structure is to limit the release of fission products to the
environment in the event of a design-basis LOCA.
The primary containment consists of a drywell, pressure suppression chamber, and a
connecting vent system. The drywell is a steel pressure vessel enclosed in reinforced concrete.
The drywvell contains the reactor vessel, reactor recirculation system, and portions of other
systems that form the reactor coolant pressure boundary. Also included within the drywell are
structural steel framing, electrical and mechanical equipment and system supports, a concrete
shield wall around the reactor vessel, a removable steel head, a personnel airlock with two
mechanc ally interlocked doors, two equipment hatches, and miscellaneous electrical and
mechanical penetrations. The pressure suppression chamber is a steel, toroidal-shaped
pressure vessel. The pressure suppression chamber is commonly referred to as the T orus."
The torus includes internal steel framing, vent header, supports, access hatches, and
penetrations. The torus is mounted on support structures that transmit loads to the concrete
foundation of the reactor building. The drywell is connected to the pressure suppression
chamber with eight equally spaced vent lines. These vent lines are connected to a header,
which is contained within the air space of the pressure suppression chamber. The pressure
suppression chamber contains a large pool of water that condenses the steam from a failure of
the reactor coolant pressure boundary piping in the drywell. The pool also condenses steam
from the main steam relief valve discharge, high pressure coolant injection, and reactor core
isolation cooling turbine discharge.
The primary containment structure contains SR SSCs that are relied upon to remain functional
during, and following, DBEs to ensure the integrity of the reactor coolant pressure boundary,
shut down the reactor and maintain it in a safe shutdown condition, and prevent or mitigate the
consequences of accidents that could result in potential offsite exposure. The failure of NSR
SSCs in the primary containment structure could prevent the satisfactory accomplishment of an
SR function. In addition, the primary containment structure performs functions that support fire
protection, EQ, ATWS, and SBO.
The intended functions within the scope of license renewal include the following:
*

provides structural support and shelter/protection for components relied upon to
demonstrate compliance with fire protection, EQ, and ATWS regulated events

*

provides structural support and shelter/protection for SR components, NSR
components, and components relied upon to demonstrate compliance with the SBO
regulated event
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*

limits and controls the release of fission products to the secondary containment during
DBAs

*

provides sufficient air and water volumes to absorb the energy released to the
containment during DBAs

*

provides a source of water to the emergency core cooling systems

*

provides protection to personnel and components from radiation

*

provides a pressure boundary

*

shelters and protects a component from the effects of weather or localized
environmental conditions

*

reduces a radiation dose

*

provides structural and functional support for structures and components that are within
the scope of license renewal

In LRA Table 2.4.1.1, the applicant identified the following primary containment structure
component types that are within the scope of license renewal and subject to an AMR:
*
*
*
*
*
*
*
*
*
*
*

caulking and sealants
compressible joints and seals
controlled leakage doors
hatches/plugs
high density shielding concrete
electrical and l&C penetrations
mechanical penetrations
reinforced concrete beams, columns, walls, and slabs
steel containment elements
structural bellows
structural steel beams, columns, plates, and trusses

2.4.1.1.2 Staff Evaluation
The staff reviewed LRA Section 2.4.1.1 and UFSAR Sections 5.2, 12.2.2 and C.5 using the
evaluation methodology described in SER Section 2.4. The staff conducted its review
in accordance with the guidance described in SRP-LR Section 2.4.
In conducting its review, the staff evaluated the structural component functions described in the
LRA and UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the
applicant had not omitted from the scope of license renewal any components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant had identified as being within the scope of license renewal to verify that the applicant
had not omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21 (a)(1).
The staff's review of LRA Section 2.4.1.1 identified areas in which additional information was
necessary to complete the review of the applicant's scoping and screening results. The
applicant responded to the staff's RAls as discussed below.
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In RAI 2.4-2, dated December 20, 2004, the staff stated that in reviewing LRA Section 2.4.1. ii, it
noted that this section of the LRA should address not only the primary containment (drywell,
pressure suppression chamber, and the vent system connecting the two structures), but also all
the structures inside the primary containment, all attachments to the containment, and the
containment supports. The staff also noted that LRA Table 2.4.1.1 identified the primary
containment component types requiring AMR and the associated component intended
function(s). Since LRA Table 2.4.1.1 combined many components under a single component
type, the staff requested that the applicant identify which component type had been intended to
cover the specific components listed in (a) through (k) below, or to identify the location in the
LRA where these specific components had been addressed. If these specific components had
not been considered to be within the scope of license renewal, the applicant was requested to
provide the technical bases for their exclusion.
a.

reactor vessel to biological shield stabilizers

b.

biological shield to containment stabilizer

c.

reactor pressure vessel (RPV) male stabilizer attached to outside of drywell shell

d.

RPV female stabilizer and anchor rods (also referred to as gib) embedded in reactor
building concrete wall

e.

biological shield wall and anchor bolts

f.

reactor vessel support skirt and anchor bolts

g.

reactor vessel support ring girder and anchor bolts

h.

reactor vessel support pedestal

i.

cirywell internal steel shear ring

j.

cdrywell steel support skirt and anchor bolts

k.

cdrywell head closure bolts and double gasket, tongue-and-groove seal arrangement

By letter dated January 24, 2005, the applicant provided the following response:
The Primary Containment Structure scoping and screening results are presented in LRA
Section 2.4.1.1, the Reactor Vessel scoping and screening results are presented in LRA
Section 2.3.1.1, and the Structures and Component Supports Commodity Group
scoping and screening results are presented in LRA Section 2.4.8.1. The following list of
components roll-up to the listed component groups:
(a)

Reactor Vessel to Biological Shield Stabilizers:
*
*
*
*
*
*

Table 2.4.8.1, ASME Equivalent Supports and Components;
Table 3.5.2.26, ASME Equivalent Supports and Components;
Table 2.3.1.1, Stabilizer Bracket;
Table 3.1.2.1, Stabilizer Bracket; and
LRA Section 3.1.2.2.16.1 BWRVIP-74-A Table 4-1 Items.
NOTE: This biological shield wall is internal to the drywell.
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(b)

Biological Shield to Containment Stabilizer:
*
*
*

(c)

RPV Male Stabilizer Bracket Attached to Outside of Drywell Shell:
*

(d)

(f)

There is no RPV male stabilizer bracket attached to the outside of the
Drywell shell at BFN. There is a stabilizer from the internal biological
shield wall to the inside containment shell that is a subset of biological
shield to containment stabilizer noted in (b) above.

RPV Female Stabilizer and Anchor Rods (also referred to as Gib) embedded in
Reactor Building concrete wall:
*

(e)

Table 2.4.1.1, Steel Containment Elements; and
Table 3.5.2.1, Steel Containment Element.
NOTE: This biological shield wall is internal to the drywell.

There is no RPV female stabilizer and anchor rods (also referred to as
Gib) embedded in Reactor Building concrete wall at BFN. There is a
female stabilizer and anchor rods assembly embedded in Reactor
Building concrete wall (also a biological shield wall external to Drywell)
and is a subset of biological shield to containment stabilizer noted in (b)
above.

Biological Shield Wall and Anchor Bolts:
*

Table 2.4.1.1, High Density Shielding Concrete;

*

Table 3.5.2.1, High Density Shielding Concrete (Un-reinforced shielding
concrete is encased between steel plates and is inaccessible. The steel
plates are included with structural steel internal to drywell);

*

Table 2.4.1.1, Structural Steel Beams, Columns, Plates, Trusses; and

*

Table 3.5.2.1, Structural Steel Beams, Columns, Plates, Trusses.

*

NOTE: This biological shield wall is internal to the drywell.

Reactor Vessel Support Skirt and Anchor Bolts:
*

Table 2.3.1.1, Support Skirt and Attachment Welds;

*

Table 3.1.2.1, Reactor Vessel Support Skirt and Attachment Welds;

*

LRA Section 3.1.2.2.16.1 BWRVIP-74-A Table 4-1 Items;

*

Table 2.4.8.1, ASME Equivalent Supports and Components; and

*

Table 3.5.2.26, ASME Equivalent Supports and Components (includes
anchor bolts).
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,'g)

(h)

{i)

Reactor Vessel Support Ring Girder and Anchor Bolts:
*

Table 2.4.8.1, ASME Equivalent Supports and Components; and

*

Table 3.5.2.26, ASME Equivalent Supports and Components (includes
anchor bolts).

Reactor Vessel Support Pedestal:
*

Table 2.4.1.1, Reinforced Concrete Beams, Columns, Walls, and Slabs;
and

*

Table 3.5.2.1, Reinforced Concrete Beams, Columns, Walls, and Slabs.

Drywell Intemal Steel Shear Ring:
*

(j)

(k)

BFN does not have a "Drywell Internal Steel Shear Ring"

Drywell Steel Support Skirt and Anchor Bolts:
*

Table 2.4.1.1, Steel Containment Elements; and

*

Table 3.5.2.1, Steel Containment Elements (Drywell steel support skirt is
part of the Class MC drywell support and the skirt and anchor bolts are
encased in concrete; therefore, they are inaccessible.)

The Drywell Head Closure Bolts and Double Gasket, Tongue and Groove Seal
Arrangement:
*

Table 2.4.1.1, Steel Containment Elements;

*

Table 3.5.2.1, Steel Containment Elements (Includes drywell head
closure bolts);

*
*

Table 2.4.1.1, Compressible Joints & Seals; and
Table 3.5.2.1, Compressible Joints & Seals.

Based on the response to RAI 2.4-2 by letter dated January 24, 2005, the staff found that the
components identified in the RAI are covered under the scope of LRA Section 2.4.1, except
item (f), which is covered under the scope of LRA Section 2.3. However, 10 CFR 54.4(a) and
(b) require identification of all in-scope structures and components and their intended functions.
The staff reviewer assumed that the drywell and suppression chamber supports (items 0) and
(k)) are within the scope of license renewal; however, an absence of all structural components
internal lo drywells and suppression chambers (Items (a) to (e), and items (g) and (h)) from
LRA Table 2.4.1.1 implies that they are not within the scope of license renewal. The applicant
was requested to explicitly incorporate the components internal to drywells and suppression
chambers within the scope of license renewal, through cross referencing, if necessary.
In a follow-up response to RAI 2.4-2, by letter dated May 24, 2005, the applicant stated that the
methodc'logy used to determine the components within the scope of license renewal is
described in LRA Section 2.1.4.3.3, 'Structural Component Scoping," and reads as follows:
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For structures determined to be within the scope of 10 CFR 54, detailed structural
drawings were reviewed to identify structural components (such as structural steel,
foundations, floors, walls, ceilings, penetrations or stairways). For in-scope structures,
all structural components that are required to support the intended functions of the
structure were identified as in-scope of 10 CFR 54. These structural components were
generally evaluated as generic structural commodities, not as individual components.
LRA Section 2.4.1.1 addresses the primary containment structure and includes all component
types, as noted in LRA Table 2.4.1.1. The component type "Reinforced Concrete Beams,
Columns, Walls, and Slabs" includes the concrete of the reactor vessel support pedestal and
other structural concrete located within the primary containment structure. The component type
"High Density Shielding Concrete" includes the concrete of the biological shield wall. The
component type "Structural Steel Beams, Columns, Plates, Trusses" includes the plates that
form the cylindrical shell of the biological shield wall and other structural steel components such
as the steel platforms located within the primary containment structure. The component type
"Steel Containment Elements" includes the stabilizers between the biological shield wall and
containment shell, RPV male stabilizer bracket and RPV female stabilizer and anchor bolts,
drywell, drywell steel support skirt and anchor bolts, drywell head and closure bolts, torus and
torus ring girder, embedded steel, and other components that comprise the primary
containment boundary of the primary containment structure. The component type
'Compressible Joints and Seals" includes the gasket material used in the drywell head seal,
drywell and torus access hatch seals, and personnel access doors and penetration seals
located in the primary containment structure. Components identified as supports that are
located within the primary containment structure were addressed in Section 2.4.8.1, Structures
and Component Supports Commodity Group. The component type "ASME Equivalent Supports
and Components" includes the anchor bolts of the RPV support skirt, RPV ring girder and
anchor bolts and other supports for ASME Code Class 1 and Class 2 piping within the primary
containment structure.
Based on this detailed description of the commodity groups that are included within the scope
of license renewal, the staff found that all structural as well as non-structural (e.g., seals and
gaskets) components within the primary containment structures have been included within the
scope of license renewal. Therefore, the staff found the applicant's scoping of the components
within the primary containment acceptable, and the staff's concern described in RAI 2.4-2 is
resolved.
In RAI 2.4-3, dated December 20, 2004, the staff explained its concern that leakage through
the refueling seals located at the top of the drywell potentially exposes the carbon steel drywell
shell inner and outer surfaces to loss of material due to corrosion. This is a particular concern
for the embedded portion of the drywell shell. Corrosion detected on the outer shell surface in
the sand pocket region in a number of Mark I steel containments has been attributed to leakage
past the drywell-to-reactor building refueling seal, coupled with clogging of the sand pocket
drains. Leakage into the drywell past the reactor vessel-to-drywell refueling seal creates the
potential for corrosion of the inaccessible portion of the inner surface of the drywell shell
embedded in the concrete floor.
From the information contained in the LRA, the staff stated that it was not clear (1) whether the
refueling seals had been included within the scope of license renewal, and (2) if included, how
aging management of the seals was addressed. Therefore, the staff requested the applicant to
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verify that the BFN plants' refueling seals were included in a component type that required an
AMR, or a detailed explanation for their exclusion. The staff also requested the applicant to
provide a detailed description of the plant-specific operating experience for the refueling seals
in all three 3 units, including incidences of degradation, method of detection, root cause,
corrective actions, and current inspection procedures.
In its response, by letter dated January 24, 2005, the applicant stated that BFN it had not
included the refueling seals at the top of the drywell within the scope of license renewal, and
explained its logic as follows:
rhe performance of the drywell-to-reactor building refueling seal is not considered a
s;afety-related function. The drywell to reactor building refueling seal and the reactor
pressure vessel (RPV)-to-drywell refueling seal, in conjunction with the refueling
bulkhead, provides a watertight barrier to permit flooding above the RPV flange while
preventing water from entering the drywell. Providing a watertight barrier to permit
flooding above the RPV flange in support of refueling operations is not a safety-related
function.
Moreover, the applicant stated that the performance of the drywell-to-reactor building refueling
seal is not considered a II over I issue by quoting 10 CFR 54.4(a)(2): "All non safety-related
systems, structures, and components whose failure could prevent satisfactory accomplishment
of any or the functions identified in paragraphs (a)(1 )(i), (ii), or (iii) of this section," and provided
the following explanation:
A postulated failure of the drywell-to-reactor building refueling seal can result in water
intrusion into the annulus space around the drywell. This leakage can occur only during
refueling outages when the reactor cavity is flooded to allow movement of fuel between
the reactor and the fuel pool. However, water intrusion does not cause failure of the
cirywell's intended function. Any water leakage resulting from a postulated failure of the
crywell-to-reactor building refueling seal could not remain suspended in the annulus
region for an indefinite period of time and would eventually be routed to the sand-pocket
area drains or would evaporate due to the heat generated in the drywell during
operation.
The staff disagreed with the applicant's rationale for not including the reactor building-to-drywell
refueling seals within the scope.
In 01 2.4-3, the staff explained that Supplement 1 of IE IN 86-99 indicates that if leakage from
the flooded reactor cavity is not monitored and managed, there is a potential for corrosion of the
cylindrical portion of the drywell shell. As this corrosion would initiate in the non-inspectible
areas of the drywell, it cannot be monitored by IWE inspections. Moreover, this degradation of
the drywell shell can occur even if there is very little water found in the sand pocket area of the
drywell. Thus, the reactor building-to-drywell refueling seal becomes a nonsafety item, that can
affect the integrity of the drywell shell (which is a pressure boundary component) during the
period o1 extended operation, and falls under the requirement of 10 CFR 54.4(a)(2).
Furthermore, the staff offered an alternative by citing two BWR plants where the staff had
accepted in the past an alternative to managing the aging of the seal. The alternative is to
periodically perform ultrasonic testing (UT) of the cylindrical portion of the drywell shell with an
acceptable sampling program, as part of the containment ISI program. After reviewing the
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response to RAI 3.5-4 (in the applicant's letter dated January 31, 2005) related to the operating
experience of drywell shell corrosion at all three units of BFN, the staff came to the conclusion
that the applicant should manage the aging (leakage) of refueling seals. The applicant was
requested to include the refueling seals within the scope of license renewal.
In its response, by letter dated May 31, 2005, the applicant emphasized that BFN does not
include the refueling seals at the top of the drywell in the scope of license renewal and provided
the following technical basis for that conclusion:
The drywell-to-reactor building refueling seal and the reactor pressure vessel
(RPV)-to-drywell refueling seal, in conjunction with the refueling bulkhead, provide a
watertight barrier to permit flooding above the RPV flange while preventing water from
entering the drywell. Providing a watertight barrier to permit flooding above the RPV
flange in support of refueling operations is not a safety-related function. 10 CFR 54.4(a)
sets forth the criteria that determine whether plant systems, structures, and components
are within the scope of license renewal. The refueling seals do not satisfy any of the
requirements set forth in 10 CFR 54.4(a)(1). The refueling seals are not safety related
and they are not relied upon to remain functional during design basis events to ensure
10 CFR 54.4(a)(1)(i) the integrity of the reactor coolant pressure boundary,
10 CFR 54.4(a)(1)(ii) the capability to shut down the reactor and maintain it in a safe
shutdown condition, or 10 CFR 54.4(a)(1)(iii) the capability to prevent or mitigate
potential offsite exposures comparable to those referred to in 10 CFR 50.34(a)(1),
50.67(b)(2), or 100.11. Thus, the refueling seals are not brought into scope of license
renewal by 10 CFR 54.4(a)(1).
Additionally, the applicant stated that the performance of the drywell-to-reactor building
refueling seal and the RPV-to-drywell refueling seal, in conjunction with the refueling bulkhead
is not considered a 11over I issue. 10 CFR 54.4(a)(2) states, "All non-safety-related systems,
structures, and components whose failure could prevent satisfactory accomplishment of any of
the functions identified in paragraphs (a)(1)(i), (ii), or (iii) of this section." A postulated failure of
the drywell-to-reactor building refueling seal can result in water intrusion into the annulus space
around the drywell. This leakage can occur only during refueling outages when the reactor
cavity is flooded to allow movement of fuel between the reactor and the fuel pool. However,
water intrusion does not cause failure of the drywell's intended function. Any water leakage
resulting from a postulated failure of the drywell-to-reactor building refueling seal could not
remain suspended in the annulus region for an indefinite period of time and would eventually be
routed to the sand pocket area drains or would evaporate due to the heat generated in the
drywell during operation. The refueling seals are not relied upon in safety analyses or plant
evaluations to perform a function that demonstrates compliance with the NRC regulations for
fire protection, EQ, PRS (N/A for BWRs), ATWS, or SBO. The applicant discussed in detail the
differences between condition of the BFN units and that of Dresden 3, and emphasized that the
BFN refueling seals are not within the scope of license renewal and do not require aging
management review. The applicant also pointed out that Hatch Units 1 and 2 (NUREG-1803),
Peach Bottom Units 2 and 3 (NUREG-1769) and Dresden Units 2 and 3 and Quad Cities 1 and
2 (NUREG-1796) did not identify refueling seals to be within the scope of license renewal.
Thereafter, the applicant provided a detailed description of the BFN steel shell inspections in
the sand pocket areas (these are discussed in the staff's evaluation of RAI 3.5-4), and
concluded: "Based on Browns Ferry scoping results, Browns Ferry operating experience, and
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prior industry precedents, Browns Ferry refueling seals are not in the scope of license renewal,
nor are additional drywell inspections warranted at Browns Ferry."
Follow-up 01 RAI 2.4-3 - In a detailed response to the staff's follow-up item 3.5-4 related to the
seal area near the drywell flange, by letter dated May 31, 2005, the applicant stated:
This area is exposed to standing water and repeated wetting and drying during refueling
operations. The area is not accessible for detailed visual examination from the outside
surface. There are no documented UT thickness measurements of this area. No
previous problems have been documented relative to degradation of this area. Standing
water was observed in this area during the April, 1998 Unit 3 mid-cycle outage, during a
walkdown performed immediately following drywell head removal and prior to floodup.
Since the true surface condition can not be determined by visual examination or review
of existing data, this area appears to warrant additional investigation to determine
whether it should be included for augmented examination.
In its response, the applicant also provided a description of the limited number of UT
measurements taken. The staff expressed its belief that 10 CFR 54.4(a)(2) applies to the
uninspe-table side of the drywell shell, as significant corrosion of the drywell shell would
jeopardize capability of the primary containment to prevent or mitigate the consequences of
accidents as per 10 CFR 54.4(a)(1)(iii). Based on the applicant's responses to RAI 2.4-3, and
the follow-up RAI 3.5-4, the staff did not insist on having the drywell-to-reactor building seal
within the scope of license renewal. However, the staff indicated that it needed assurance that
the potential degradation of the uninspectable side of the drywell will be monitored and
managed during the period of extended operation. This remained as 01 2.4-3.
In its letler dated November 16, 2005, the applicant explained that to provide the staff with the
necessary assurance that the potential degradation of the uninspectable side of the drywell is
being monitored and managed, the applicant will perform one-time confirmatory ultrasonic
thickness measurements on a portion of the cylindrical section of the drywell in a region where
the liner plate is 0.75 inches thick. These ultrasonic thickness measurements will be obtained at
four locations, approximately 90° apart, in an area at least three feet by three feet with
measurements taken at intersection points of approximately one-foot grids. This will provide a
bounding condition since the nominal thickness of the wall in this region has the least margin.

These ultrasonic thickness measurements will be obtained on Unit 2 and Unit 3 prior to the
period of extended operation to provide added assurance that the integrity of the drywell shell is
not being compromised by wastage before entering into the renewed licensing period.
For Unit 1, the applicant explained that it will perform one-time confirmatory ultrasonic thickness
measurements on the vertical cylindrical area immediately below the drywell flange. This area is
exposed to standing water and repeated wetting and drying during refueling operations. These
ultrasonic thickness measurements will be obtained on the entire vertical portion of the liner
accessible from inside drywell above elevation 637.0' (Az 00 - Az 3600) with measurements
taken at intersection points of approximately one-foot grids. These ultrasonic thickness
measurements will be obtained prior to Unit 1 restart. Similar inspections have been performed
on Units 2 and 3 in this area as documented in BFN plant procedure 0-TI-376, Appendix 9.7. A
discussion of the inspection for Units 2 and 3 is contained in the applicant's response to
follow-up RAI 3.5-4, page E-1 3 in the letter from TVA to the NRC dated May 31, 2005.
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The applicant, further asserted that data from the ultrasonic thickness measurements described
above will be reviewed by its engineering division. If any areas of concern or non-conforming
conditions are identified, a PER will be initiated in accordance with the site Corrective Action
Program, SPP-3.1. A corrective action plan will be developed in accordance with SPP-3.1 and
an extent of condition and applicability to the other BFN units would be considered in the
disposition of the PER.
As part of its response, the applicant emphasized that the BFN configuration of the refueling
cavity-to-drywell seal is different from that of a number of other Mark I containments. There is
no gasket at the drain, and the applicant claimed that it is able to monitor the leakage from the
refueling seal, if it occurs. However, the applicant could not satisfactorily explain the root cause
of water in the sand pocket areas. Therefore, the applicant chose to monitor the cylindrical
inaccessible areas of the three BFN units. For Units 2 and 3, the applicant will perform an
augmented inspection of these areas one time prior to the periods of extended operation; and,
for Unit 1, it will perform the inspection of these areas prior to Unit 1 restart. As part of these
inspections, if the applicant discovers non-conforming conditions, it will take appropriate
corrective actions. After careful review of the applicant's commitments, the staff considered the
approach proposed by the applicant acceptable; therefore, 01 2.4-3 is closed.'
2.4.1.1.3 Conclusion
The staff reviewed the LRA, related structural components, and RAI responses described
above to determine whether any SSCs that should be within the scope of license renewal had
not been identified by the applicant. No omissions were identified. In addition, the staff
performed a review to determine whether any components that should be subject to an AMR
had not been identified by the applicant. No omissions were identified. On the basis of its
review, the staff concluded that there is reasonable assurance that the applicant had
adequately identified the primary containment structure components that are within the scope of
license renewal, as required by 10 CFR 54.4(a), and the primary containment structure
components that are subject to an AMR, as required by 10 CFR 54.21 (a)(1).
2.4.2 Class I Group 2 Structures
In LRA Section 2.4.2, the applicant identified the structures and components of the Class 1
Group 2 structures that are subject to an AMR for license renewal.
The applicant described the supporting structures and components of the Class 1 Group 2
structures in the following sections of the LRA:
*
*

2.4.2.1
2.4.2.2

reactor buildings
equipment access lock

The corresponding subsections of the SER, 2.4.2.1 - 2.4.2.2, present the staff's review findings
with respect to the Class 1 Group 2 structures for BFN.

1 The 01-2.3-3 was discussed in the ACRS 530Qh full committee meeting on March 9,
2006. Additional discussion on this 01 is provided in SER supplement NUREG-xxxx.
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2.4.2.1 Reactor Buildings
2.4.2.1.1 Summary of Technical Information in the Application
In LRA Section 2.4.2.1, the applicant described the reactor buildings. Each unit has its own
reactor building that completely encloses the reactors, the primary containment structures, and
the auxiliary and emergency systems of the nuclear steam supply system (NSSS). A major
substructure of the reactor building is the reinforced concrete biological shield that surrounds
the drywell portion of the primary containment. The reactor buildings house features such as
the spent fuel pool, steam dryer/moisture separator storage pool, reactor cavity, reactor
auxiliary equipment, refueling equipment, reactor servicing equipment, and the control bay. The
control bay houses the main control room that is required for plant operation and the operation
of other important auxiliary systems. The reactor building consists of monolithic, reinforced
concrete floors and walls from the foundation to the refueling floor. The refueling floor is
common for all three units and is enclosed by the steel superstructure with metal siding and E
built-up roof. Blowout or pressure relief panels are installed as part of the reactor building
superstructure to relieve pressure during a DBA or DBE.
The reactor buildings contain SR components that are relied upon to remain functional during
and following DBEs. The failure of NSR SSCs in the reactor buildings could prevent the
satisfactory accomplishment of an SR function. In addition, the reactor buildings perform
functions that support fire protection, EQ, ATWS, and SBO.
The intended functions within the scope of license renewal include the following:
*

provides controls for the potential release of fission products to the external environment

*

provides a secondary containment function when the primary containment is required to
tie in service

*

provides a primary containment function during reactor refueling and maintenance
operations when the primary containment systems are open

*
*

provides radiation shielding protection for personnel, equipment, and components
provides structural support and shelter/protection for components relied upon to
demonstrate compliance with the fire protection, EQ, and ATWS regulated events

*

provides structural support and shelter/protection for SR components, NSR
components, and components relied upon to demonstrate compliance with the SBO
regulated event

*

provides protection for the safe storage of new and spent fuel

*

prevents criticality of new and spent fuel

*

allows for expansion of a component

*

provides a rated fire barrier to confine or retard a fire from spreading to or from adjacent
areas of the plant

*

provides flood protection barrier for internal and external flooding events
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*

provides protection against the effects of a high-energy or low-energy (moderate) line
break

*

provides a barrier for protection against internally or externally generated missiles

*

provides a pressure boundary

*

shelters and protects a component from the effects of weather or localized
environmental conditions

*

reduces a radiation dose

*

provides structural and functional support for structures and components within the
scope of license renewal

*

provides structural and functional support, for in-scope structures and components, by
an NSR component

In LRA Table 2.4.2.1, the applicant identified the following reactor buildings component types
that are within the scope of license renewal and subject to an AMR:
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

bolting and fasteners
caulking and sealants
compressible joints and seals
controlled leakage doors
expansion joints
fire barriers
hatches and plugs
masonry block
metal roofing
metal siding
electrical and l&C penetrations
mechanical penetrations
reinforced concrete beams, columns, walls, and slabs
roof membrane
spent fuel pool liners
spent fuel storage racks (includes new fuel storage racks)
structural steel, beams, plates, and trusses

2.4.2.1.2 Staff Evaluation
The staff reviewed LRA Section 2.4.2.1 and UFSAR Sections 5.3 and 12.2.2 using the
evaluation methodology described in SER Section 2.4. The staff conducted its review
in accordance with the guidance described in SRP-LR Section 2.4.
In conducting its review, the staff evaluated the structural component functions described in the
LRA and UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the
applicant had not omitted from the scope of license renewal any components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant had identified as being within the scope of license renewal to verify that the applicant
had not omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21 (a)(1).
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The staff's review of LRA Section 2.4.2.1 identified areas in which additional information was
necessary to complete the review of the applicant's scoping and screening results. The
applicant responded to the staffs RAls as discussed below.
The staff noted that LRA drawing 0-10E201-01-LR, "License Renewal Screening for Informalion
Only Location of Structures," identifies structures that are not within scope of license renewal.
These structures include east access facility, isolation valve pits, radwaste building, south
access retaining walls, water and oil storage building, part of gate structure No.2 adjacent to
diesel high-pressure fire pump house, raw water treatment facility, structural elements within
the transformer yard, and other miscellaneous buildings. It was not clear to the staff that all of
the above listed structures serve no intended function as defined in 10 CFR 54.4(a)(1).
In RAI 2.4-1, dated December 20, 2004, the staff asked the applicant to provide additional
descriptive information for the above-listed structures, define their function, and describe the
technical bases for exclusion from the license renewal scope. The applicant was also requested
to verify that none of these structures serve a seismic 11/I intended function as defined in
10 CFR 54.4(a)(2).
In its response, by letter dated January 24, 2005, the applicant stated the following:
*rhese five (5) structures; East Access Facility, Radwaste Building, Water and Oil
Storage Building, part of Gate Structure No.2 adjacent to Diesel High Pressure Fire
P'ump House, and Raw Water Treatment Facility are groups of Class II (NSR) structures
and major civil features that do not satisfy the requirements of 10 CFR 54.4(a). These
five structures provide structural support and anchorage for NSR equipment and
equipment that is not required to support regulated events (ATWS, fire protection, EQ,
and SBO). None of the five structures and major components in these structural groups
serves a seismic 11/I intended function. This was the technical basis for exclusion from
the license renewal scope. A more detailed description and functions is provided below
for each of the five structures. A more detailed description of the South Access
Retaining Walls, the Isolation Valve Pits, and the structural elements within the
Transformer Yard and other miscellaneous buildings is also provided below.
East Access Facility
This facility is a set of two temporary Class II (non-safetyrelated) buildings built originally
to support the recovery of BFN unit 3. One building provides office space and shop area
for site maintenance personnel. The other building provides access for site personnel,
plant material and plant equipment into the powerhouse (through the unit 3 Turbine
Building) and a radiation control point for same entering or exiting the unit 3 Turbine
Building.
Isolation Valve Pits
These Class II (non-safety-related) structures are manholes that provide structural
support and shelter protection for the hardened wetwell vent piping and components.
Upon further review, it has been noted that the hardened wetwell vent is in scope for
license renewal per section 2.3.2.1, Containment System (064). The hardened wetwell
vent was a commitment to GL 89-16. These isolation valve pits are Class II (NSR)
structures and since they provide an intended function for an in-scope mechanical
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system (54.4(a)(2)), they should be included within the scope of the LRA. Refer to
Attachment 1 for the affected sections of the application with the required scoping,
screening and aging management review results for these structures (manholes).
Radwaste Building
The Radwaste Building is a Class II (non-safety-related) structure per UFSAR section
12.2.5. The Radwaste Building is a cellular box-type concrete structure extending
approximately 20 feet below grade and 30 feet above grade and is supported by steel
H-piles driven to bedrock. This building houses common services to all three units. The
concrete structure provides shelter/protection and non-safety related structural support
for equipment and components that support the processing of radwaste generated as a
result of plant operation.
South Access Retaining Walls
These retaining walls are safety-related structural features that maintain the stability of
the safety-related Earth Berm. The retaining walls provide retention of the Earth Berm
and allows for removal of a portion of the earth berm to construct a temporary personnel
access building. This temporary personnel access building provides access for site
personnel into the unit 1 Reactor Building and a radiation control point for same entering
or exiting the unit I Reactor Building during unit 1 recovery. These retaining walls are
safety-related structural features and should be included in the LRA. Refer to
Attachment 2 for the affected sections of the application with the required scoping,
screening and aging management review results for this structural feature.
Water and Oil Storage Building
The Water and Oil Storage Building is a Class II (non-safety related) of light commercial
construction, housing non-safety related electrical components and equipment for the
non-safety related water and oil storage tanks located east of this building.
Part of Gate Structure No. 2 adjacent to Diesel HPFP House
Gate Structure No. 2 is part of the Auxiliary Condenser Cooling Water System as shown
on UFSAR Figure 12.2-72a (TVA drawing 0-31 E400-1). The system consists of
waterways, control structures (i.e., Discharge Control Structure and Gate Structure No.
2) and cooling towers to permit helper system operation. They are seismically
unclassified and were designed for normal applicable dead, live, and surcharge loads
with appropriate load factors. The Diesel HPFP House is also a Class II structure and
was determined to be in-scope for LR because it houses mechanical and electrical
components that support the regulated event 50.48. Consequently seismic events do
not have to be considered to occur with the regulated event 50.48.
Raw Water Treatment Facility
The Raw Water Treatment Facility is a Class II (non-safetyrelated) prefabricated facility
housing non-safety-related equipment and tanks for chemical injection into the raw
cooling and service water systems. The function of the facility is to provide
shelter/protection and non-safety-related structural support for the equipment and
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components in this facility. A small office space for transit personnel is provided in onB
of the buildings.
'Structural Elements within the Transformer Yard and other miscellaneous buildings
The Transformer Yard is in the scope of license renewal based on the criteria of
!54.4(a)(3) for Station Blackout. See LRA section 2.4.7.4 for Transformer Yard scoping
and screening results. Note that the 161 kV Switchyard (LRA section 2.4.7.5) and the
500 kV Switchyard (LRA section 2.4.7.6) are also in the scope of license renewal based
on the criteria of 54.4(a)(3) for Station Blackout. There are no permanent buildings
within the license renewal boundary diagram for Transformer Yard or 161 kV Switchyard
or 500 kV Switchyard.
The staff reviewed the above response including the Attachments 1 and 2 of the applicant's
letter dated January 24, 2005. The applicant committed to include the structural components
discussed in these attachments. The staff provided its evaluation of the structures for isolation
valve pits and south access retaining walls discussed in SER Sections 2.4.7.7 and 2.4.3.9,
respectively. The staff found that the response is adequate and acceptable. Therefore, the
staffs concern described in RAI 2.4-1 is resolved.
In RAI 2.4-4, dated December 20, 2004, the staff stated that LRA Table 2.4.2.1 presents a list
of component types that are part of the reactor building, the auxiliary and emergency systems
of the NSSS, the biological shield, the spent fuel pool, the steam dryer/moisture separator
storage pool, the reactor cavity reactor auxiliary equipment, the steel superstructure with metal
siding and the built-up roof. Therefore, the staff requested the applicant to provide a description
of the "Neutron-Absorbing Sheets" used for the spent fuel storage racks and confirm that they
are part of the spent fuel storage racks listed in LRA Table 2.4.2.1.
In its response, by letter dated January 24, 2005, the applicant stated:
14UREG 1801, Section VII.A2.1-b, identifies "Spent Fuel Storage Racks - neutron
absorbing sheets" as a component type. In BFN LRA Section 2.3.3.27 'Fuel Handling
and Storage System (079)," it states that the spent fuel pool components are evaluated
as structural components in Section 2.4.2.1 "Reactor Building Structure". BFN LRA
Table 2.4.2.1 "Reactor Building Structure" identifies "Spent Fuel Storage Racks
(includes new fuel storage racks)" as a component requiring aging management. The
"Neutron Absorbing Sheet" is a component of the BFN spent fuel storage rack container
tube wall and is comprised of Boral sandwiched within the stainless steel wall of each
container tube.
The staff found the above response acceptable. Therefore, the staff's concern described in
RAI 2.4-4 is resolved.
In RAI 2.4-5, dated December 20, 2004, referring to LRA Section 2.4.2.1, the staff requested
the applicant to clarify if the reactor buildings are designed to maintain an internal negative
pressure under neutral wind conditions in order to serve as the secondary containment whose
primary purpose is to minimize the ground level release of airborne radioactive materials and to
provide for a controlled, elevated release of the building atmosphere under accident conditions.
If this assumption was correct, the staff wanted to know if reactor building pipe penetrations
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were provided with some type of silicone rubber seals that allow pipe movement and provide a
seal between the pipe and the reactor buildings and maintain the negative internal pressure.
The staff wanted the applicant to confirm that these penetration seals are included within the
scope of licence renewal and are included in LRA Table 2.4.2.1.
In its response, by letter dated January 24, 2005, the applicant stated:
With the exception of the Control Room, the Reactor Building is designed to maintain an
internal negative pressure under neutral wind conditions in order to serve as the
secondary containment whose primary purpose is to minimize the ground level release
of airborne radioactive materials and to provide for a controlled, elevated release of the
building atmosphere under accident conditions. The Control Room and portions of the
Control Bay that are contained within the Reactor Building are maintained at a positive
pressure to prevent the introduction of fission products during design basis events.
Piping that is not anchored within a reinforced concrete wall is sealed with caulking or
sealants. The reinforced concrete wall, and caulking and sealants are identified as
component type "Reinforced Concrete Beams, Columns, Walls, and Slabs" and
"Caulking & Sealants" respectively in Table 2.4.2.1 as requiring aging management
review with a pressure boundary (PB) intended function.
The staff found the above response adequate and acceptable. Therefore, the staffs concern
described in RAI 2.4-5 is resolved.
In RAI 2.4-12, dated December 20, 2004, the staff stated that based on information provided in
LRA Sections 2.4.2.1, 2.4.2.2, 2.4.3.1, 2.4.4.1, and 2.4.7.1, it was unclear which cranes and
hoists were determined to be within the scope of license renewal and which subset of the
in-scope items have been screened in as items requiring an AMR. Therefore, the staff
requested the applicant to clarify the treatment of cranes and hoists in the scoping and
screening, and in the AMR. The applicant was requested to submit the following information:
*

A list of all cranes, hoists, rails, and associated components in the scope of license
renewal.

*

Additional information to identify the location within the LRA where cranes, hoists, rails,
and associated components are addressed. If these specific components are not
considered to be within the scope of license renewal, provide the technical bases for
their exclusion.

*

A list of all cranes, hoists, rails, and associated components requiring an AMR (i.e.,
passive, long-lived components).

*

A list of all cranes, hoists, rails, and associated components requiring aging
management and/or TLAA.

In its response, by letter dated January 24, 2005, the applicant stated that the cranes and
hoists are addressed in LRA Section 2.3.3.34 and the AMR results are contained in
Table 3.3.2.34. This same question was asked in RAI 2.3.3.34-1, dated August 31, 2004. In its
response to RAI 2.3.3.34-1 dated October 19, 2004, the applicant stated:

2-162

The following buildings that contain NSR cranes and monorails which could potentially
prevent safety related SSCs from performing their intended function(s) are: Reactor
Building, Primary Containment, Diesel Generator Buildings, Intake Pumping Station, and
Reinforced Concrete Chimney. All cranes and monorails in these buildings are in scope.
The Mobile A-frames is a crane on wheels. The A-frame cranes are in scope since they
could be used in a safety related building. This crane is subject to an AMR.
The staff found that the applicant had adequately responded to RAI 2.4-12 related to scoping
and screening of cranes, hoists, rails, and associated components. Therefore, the staffs
concern described in RAI 2.4-12 is resolved.
2.4.2.1.$. Conclusion
The staff reviewed the LRA, related structural components, and RAI responses described
above to determine whether any SSCs that should be within the scope of license renewal had
not been; identified by the applicant. No omissions were identified. In addition, the staff
performed a review to determine whether any components that should be subject to an AMR
had not been identified by the applicant. No omissions were identified. On the basis of its
review, the staff concluded that there is reasonable assurance that the applicant had
adequately identified the reactor buildings components that are within the scope of license
renewal, as required by 10 CFR 54.4(a), and the reactor buildings components that are subject
to an AMVIR, as required by 10 CFR 54.21 (a)(1).
2.4.2.2 Equipment Access Lock
2.4.2.2.1 Summary of Technical Information in the Application
In LRA Section 2.4.2.2, the applicant described the equipment access lock. The equipment
access lock is a shared feature for all three reactor buildings. The equipment access lock is a
reinforced concrete structure, supported on piles, located on the south end of the Unit 1 reactor
building. The structure is sized to allow for the passage of a railcar or a tractor trailer within the
structure. This allows for the transit of large equipment into, or out of, the reactor buildings,
while maintaining the secondary containment. The equipment access lock is an airlock with
large equipment doors that open to the outside environment on the south end, and allow access
to the Unit 1 reactor building on the north end.
The equipment access lock contains SR components that are relied upon to remain functional
during arid following DBEs. The failure of NSR SSCs in the equipment access lock could
prevent the satisfactory accomplishment of an SR function.
The intended functions within the scope of license renewal include the following:
*

provides controls for the potential release of fission products to the external environment

*

provides a secondary containment envelope between the reactor building and the
o'itside entrance

*

provides structural support and shelter/protection for SR and NSR components

*

provides flood protection barrier for internal and external flooding events
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*

provides a barrier for protection against internally or externally generated missiles

*

provides a pressure boundary

*

shelters and protects a component from the effects of weather or localized
environmental conditions

*

provides structural and functional support for structures and components within the
scope of license renewal

*

provides structural and functional support, for in-scope structures and components, by
an NSR component

In LRA Table 2.4.2.2, the applicant identified the following equipment access lock component
types that are within the scope of license renewal and subject to an AMR:
*
*
*
*
*
*
*
*

caulking and sealants
compressible joints and seals
controlled leakage doors
electrical and l&C penetrations
mechanical penetrations
piles
reinforced concrete beams, columns, walls, and slabs
structural steel beams, columns, plates, and trusses

2.4.2.2.2 Staff Evaluation
The staff reviewed LRA Section 2.4.2.2 and UFSAR Sections 5.3.3.5 and 12.2.9 using the
evaluation methodology described in SER Section 2.4. The staff conducted its review
in accordance with the guidance described in SRP-LR Section 2.4.
In conducting its review, the staff evaluated the structural component functions described in the
LRA and UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the
applicant had not omitted from the scope of license renewal any components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant had identified as being within the scope of license renewal to verify that the applicant
had not omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21(a)(1).
2.4.2.2.3 Conclusion
The staff reviewed the LRA and related structural components to determine whether any SSCs
that should be within the scope of license renewal had not been identified by the applicant. No
omissions were identified. In addition, the staff performed a review to determine whether any
components that should be subject to an AMR had not been identified by the applicant. No
omissions were identified. On the basis of its review, the staff concluded that there is
reasonable assurance that the applicant had adequately identified the equipment access lock
components that are within the scope of license renewal, as required by 10 CFR 54.4(a), and
the equipment access lock components that are subject to an AMR, as required by
10 CFR 54.21 (a)(1).
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2.4.3 Class I Group 3 Structures
In LRA section 2.4.3, the applicant identified the structures and components of the Class 1
Group 3 structures that are subject to an AMR for license renewal.
The applicant described the supporting structures and components of the Class 1 Group 3
structures in the following sections of the LRA:
*
*
*
*
*
*

24.4.3.1
2.4.3.2
2.4.3.3
2.4.3.4
4.4.3.5
2:.4.3.6

*
*
*

2.4.3.7
2.4.3.8
2.4.3.9

Diesel Generator Buildings
Standby Gas Treatment Building
Off-gas Treatment Building
Vacuum Pipe Building
Residual Heat Removal Service Water Tunnels
Electrical Cable Tunnel from the Intake Pumping Station to the
Powerhouse
Underground Concrete Encased Structures
Earth Berm
South Access Retaining Walls (added LRA Section)

The corresponding subsections of the SER (2.4.3.1 - 2.4.3.9) present the staffs review findings
with respect to the Class 1 Group 3 structures for BFN.

2.4.3.1 Diesel Generator Buildings
2.4.3.1.1 Summary of Technical Information in the Application
In LRA Section 2.4.3.1, the applicant described the diesel generator buildings. The diesel
generator buildings provide structural support and shelter/protection for the diesel generators
(DGs) and other components within the scope of license renewal that are essential for the sale
shutdown of the plant when there is a sustained loss of off-site power. The Unit 1 and 2 diesel
generator building houses four DGs that provide power to the four shared Unit 1 and 2
shutdown boards that are located in the reactor buildings. The Unit 3 DG building houses four

DGs that provide power to the four separate unit shutdown boards that are located in the Unit 3
DG building.
The diesel generator buildings contain SR components that are relied upon to remain functional
during and following DBEs. The failure of NSR SSCs in the diesel generator buildings could
prevent the satisfactory accomplishment of an SR function. In addition, the DG buildings
perform functions that support fire protection and SBO.
The intended functions within the scope of license renewal include the following:
*

provides structural support and shelter/protection for SR and NSR components, and
components that are relied upon to demonstrate compliance with the fire protection arid
SBO regulated events
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*

provides a rated fire barrier to confine or retard a fire from spreading to or from adjacent
areas of the plant

*

provides flood protection barrier for internal and external flooding events

*

provides a barrier for protection against internally or externally generated missiles

*

provides a pressure boundary

*

shelters and protects a component from the effects of weather or localized
environmental conditions
provides structural and functional support for structures and components within the
scope of license renewal

*

provides structural and functional support, for in-scope structures and components, by
an NSR component

In LRA Table 2.4.3.1, the applicant identified the following diesel generator building component
types that are within the scope of license renewal and subject to an AMR:
v
v

*
*
*
*
*
*

*
*
*

caulking and sealants
compressible joints and seals
controlled leakage doors
fire barriers
hatches/plugs
masonry block
metal siding
electrical and l&C penetrations
mechanical penetrations
reinforced concrete beams, columns, walls, and slabs
structural steel beams, columns, plates, and trusses

2.4.3.1.2 Staff Evaluation
The staff reviewed LRA Section 2.4.3.1 and UFSAR Sections 8.5, 12.2.8 and 12.2.13 using the
evaluation methodology described in SER Section 2.4. The staff conducted its review
in accordance with the guidance described in SRP-LR Section 2.4.
In conducting its review, the staff evaluated the structural component functions described in the
LRA and UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the
applicant had not omitted from the scope of license renewal any components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant had identified as being within the scope of license renewal to verify that the applicant
had not omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21 (a)(1).
The staffs review of LRA Section 2.4.3.1 identified an area in which additional information was
required to complete the review of the applicant's scoping and screening results. The applicant
responded to the staff's RAI as discussed below.
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In RAI 2.4-8, dated December 20, 2004, the staff stated that LRA Section 2.4.3.1 refers to
Units 1 and 2 DG building and Unit 3 DG building. The license renewal drawing
0-10E201-01-LR shows a diesel generator building at the west side of the reactor building and
another DG building at the east side, without indicating which DG building is designated for
Units 1 and 2 shutdown function. The other building is intended for shutdown of the Unit 3
reactor. Therefore, the staff requested the applicant to clarify this ambiguity and explain why the
four separate Unit 3 shutdown boards are located in Unit 3 DG building, whereas the other four
shared UJnits 1 and 2 shutdown boards are located in the reactor buildings. Also regarding LRA
Table 2.4.3.1, the applicant was asked to identify other items such as structural steel
embedments, carbon steel boltings, reinforced concrete foundation footings, grouted concrete,
and water proofing membrane materials that require an AMR.
In its response, by letter dated January 24, 2005, the applicant stated:
'rhe original layout for Browns Ferry was a two unit site with a common Diesel Generator
Building (DGB). Unit 3 was added after the initial design and provided with its own
Diesel Generator Building and shutdown board rooms within the DGB. The following
components are also located in the Units 1 and 2 Diesel Generator Building and Unit 3
Diesel Generator Building and are evaluated as Structures and Component Supports
commodities in LRA Section 2.4.8:
*
*
*
*
*
*
*
*
*
*
*

ASME Equivalent Supports and Components
Cable Trays and Supports
Conduit and Supports
Electrical Panels, Racks, Cabinets, and Other Enclosures
Equipment Supports and Foundations
HVAC Duct Supports
Instrument Line Supports
Instrument Racks, Frames, Panels, & Enclosures
Non-ASME Equivalent Supports and Components
Stairs, Platforms, Grating Supports
Tube Track

The applicant noted that in-scope components evaluated in LRA Section 2.4.8 also include
support structural members, welds, bolting, anchorage and building concrete at anchorage
(including baseplate and grout) to the structure. Waterproofing membranes are not relied on to
support the intended functions of the structural components of the BFN structures.
The staff found the above response provided sufficient information to clarify the ambiguity noted
in RAI 2.4-8. Therefore, the staff's concern described in RAI 2.4-8 is resolved.
2.4.3.1.3 Conclusion
The staff reviewed the LRA, related structural components, and RAI response described above
to detennine whether any SSCs that should be within the scope of license renewal had not
been identified by the applicant. No omissions were identified. In addition, the staff performed a
review to determine whether any components that should be subject to an AMR had not been
identified by the applicant. No omissions were identified. On the basis of its review, the staff
concluded that there is reasonable assurance that the applicant had adequately identified the
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DG buildings components that are within the scope of license renewal, as required by
10 CFR 54.4(a), and the diesel generator buildings components that are subject to an AMR, as
required by 10 CFR 54.21(a)(1).
2.4.3.2 Standby Gas Treatment Building
2.4.3.2.1 Summary of Technical Information in the Application
In LRA Section 2.4.3.2, the applicant described the SGT building. The SGT building houses
shared components for all three units and provides a protected environment for the SGT
system. The building consists of two double-barreled, reinforced concrete, box-frame structures
with closed ends. The two structures are located side-by-side and adjacent to the southwest
corner of the Unit 1 reactor building. The two structures also lie within the earth berm. One
structure houses two SGT trains, and the other structure houses the remaining SGT train.
The SGT building contains SR components that are relied upon to remain functional during and
following DBEs. The failure of NSR SSCs in the SGT building could prevent the satisfactory
accomplishment of an SR function.
The intended functions within the scope of license renewal include the following:
*

provides structural support and shelter/protection for SR and NSR components

*

shelters and protects a component from the effects of weather or localized
environmental conditions

*

provides structural and functional support for structures and components within the
scope of license renewal

*

provides structural and functional support, for in-scope structures and components, by
an NSR component

In LRA Table 2.4.3.2, the applicant identified the following SGT building component types that
are within the scope of license renewal and subject to an AMR:
*
*
*

electrical and l&C penetrations
mechanical penetrations
reinforced concrete beams, columns, walls, and slabs

2.4.3.2.2 Staff Evaluation
The staff reviewed LRA Section 2.4.3.2 and UFSAR Sections 5.3 and 12.2.10 using the
evaluation methodology described in SER Section 2.4. The staff conducted its review
in accordance with the guidance described in SRP-LR Section 2.4.
In conducting its review, the staff evaluated the structural component functions described in the
LRA and UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the
applicant had not omitted from the scope of license renewal any components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant had identified as being within the scope of license renewal to verify that the applicant
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had not omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21(a)(1).
2.4.3.2.3 Conclusion
The staff reviewed the LRA and related structural components to determine whether any SS(s
that should be within the scope of license renewal had not been identified by the applicant. No
omissions were identified. In addition, the staff performed a review to determine whether any
components that should be subject to an AMR had not been identified by the applicant. No
omissions were identified. On the basis of its review, the staff concluded that there is
reasonable assurance that the applicant had adequately identified the SGT building
components that are within the scope of license renewal, as required by 10 CFR 54.4(a), anc
the SGT building components that are subject to an AMR, as required by 10 CFR 54.21 (a)(1 l.
2.4.3.3 Off-Gas Treatment Building
2.4.3.3.1 Summary of Technical Information in the Application
In LRA section 2.4.3.3, the applicant described the off-gas treatment building. The off-gas
treatment building is an underground structure that houses the off-gas system charcoal
adsorbers and the supporting equipment for BFN. The exterior walls and bottom slab are
designed and constructed to maintain their structural integrity if a partial collapse of the
reinforced concrete chimney were to occur during an external event (i.e., seismic, tornadic,
etc.). The maintained structural integrity would not permit water leakage into, or out of, the
building below an elevation of 566.25 feet.
The portions of the off-gas treatment building containing components subject to an AMR
include the exterior walls and bottom slab.
The off-gas treatment building contains SR components that are relied upon to remain
functional during and following DBEs.
The intended functions within the scope of license renewal include the following:
*

prevents the release of radiation into the surrounding groundwater from the failure or
collapse of the activated charcoal beds

*

provides a pressure boundary

In LRA Table 2.4.3.3, the applicant identified the following off-gas treatment building component
types that are within the scope of license renewal and subject to an AMR:
*
*
*

caulking and sealants
mechanical penetrations
reinforced concrete beams, columns, walls, and slabs
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2.4.3.3.2 Staff Evaluation
The staff reviewed LRA Section 2.4.3.3 and UFSAR Section 12.2.14 using the evaluation
methodology described in SER Section 2.4. The staff conducted its review in accordance with
the guidance described in SRP-LR Section 2.4.
In conducting its review, the staff evaluated the structural component functions described in the
LRA and UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the
applicant had not omitted from the scope of license renewal any components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant had identified as being within the scope of license renewal to verify that the applicant
had not omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21 (a)(1).
The staffs review of LRA Section 2.4.3.3 identified an area in which additional information was
necessary to complete the review of the applicant's scoping and screening results. The
applicant responded to the staffs RAI as discussed below.
In RAI 2.4-9(a), dated December 20, 2004, the staff stated that LRA Section 2.4.3 lists several
structures, that are not shown in drawing 0-10E201-01-LR. In LRA Section 2.4.3.3, the off-gas
treatment building is described to have only exterior walls and bottom slab, implying that there
is no top slab for the building. Therefore, the staff requested the applicant to confirm that the
building has no top slab and no component types (e.g., electrical and l&C penetrations,
structural steel embedments, carbon steel boltings, reinforced concrete foundation footings,
grouted concrete, and water proofing membrane materials, etc.), other than those listed in LRA
Table 2.4.3.3, that require an AMR.
In its response, by letter dated January 24, 2005, the applicant stated:
Section 2.4.3.3 of the LRA identifies the Off-Gas Treatment Building as an underground
structure. The Off-Gas Treatment Building is an underground structure with exterior
walls, interior walls and slabs, bottom or foundation slab and a top slab. The exterior
walls and bottom slab are designed and constructed to maintain their structural integrity
during a partial collapse of the Reinforced Concrete Chimney during a design basis
event (tornado) so that they will not permit water leakage into or out of the building
below elevation 566.25 feet (Reference UFSAR 12.2.14). The top slab is not required
for the intended function of preventing release of radiation from the failure/collapse of
the activated charcoal beds into the surrounding groundwater. Other than the 'Caulking
and Sealants," "Penetrations, Mechanical," and the "Reinforced Concrete Beams,
Columns, Walls and Slabs" components noted on LRA Table 2.4.3.3, there are no other
components that require an aging management review.
The staff found that the applicant had adequately responded to the part of RAI 2.4-9(a) related
to the off-gas treatment building structure. Therefore the staffs concern described in
RAI 2.4-9(a) is resolved.
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2.4.3.3.3 Conclusion
The staff reviewed the LRA, related structural components, and RAI response described above
to determine whether any SSCs that should be within the scope of license renewal had not
been identified by the applicant. No omissions were identified. In addition, the staff performed a
review to determine whether any components that should be subject to an AMR had not been
identified by the applicant. No omissions were identified. On the basis of its review, the staff
concluded that there is reasonable assurance that the applicant had adequately identified the
off-gas treatment building components that are within the scope of license renewal, as required
by 10 CFR 54.4(a), and the off-gas treatment building components that are subject to an AMR,
as required by 10 CFR 54.21(a)(1).
2.4.3.4 Vacuum Pipe Building
2.4.3.4.1 Summary of Technical Information in the Application
In LRA Section 2.4.3.4, the applicant described the vacuum pipe building. The vacuum pipe
building is a structure shared by all of the units. It is located underground and provides
structural support and shelter/protection for the condenser circulating water system vacuum
breaker components. These components prevent backflow from the warm water channel into
the intake channel. This ensures that the maximum temperature analysis assumptions, for
accident cooling systems, are maintained during accidents and events.
The vacuum pipe building contains SR components that are relied upon to remain functional
during and following DBEs. The failure of NSR SSCs in the vacuum pipe building could prevent
the satisfactory accomplishment of an SR function.
The intended functions within the scope of license renewal include the following:
*

provides structural support and shelter/protection for SR and NSR components

*

shelters and protects a component from the effects of weather or localized
environmental conditions
provides structural and functional support for structures and components within the
scope of license renewal

*
*

provides structural and functional support, for in-scope structures and components, by
an NSR component

In LRA Table 2.4.3.4, the applicant identified the following vacuum pipe building component
types that are within the scope of license renewal and subject to an AMR:
*
*
*
*

hatches and plugs
electrical and l&C penetrations
mechanical penetrations
reinforced concrete beams, columns, walls, and slabs
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2.4.3.4.2 Staff Evaluation
The staff reviewed LRA Section 2.4.3.4 and UFSAR Section 12.2.7.8.3 using the evaluation
methodology described in SER Section 2.4. The staff conducted its review in accordance with
the guidance described in SRP-LR Section 2.4.
In conducting its review, the staff evaluated the structural component functions described in the
LRA and UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the
applicant had not omitted from the scope of license renewal any components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant had identified as being within the scope of license renewal to verify that the applicant
had not omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21(a)(1).
The staffs review of LRA Section 2.4.3.4 identified an area in which additional information was
necessary to complete the review of the applicant's scoping and screening results. The
applicant responded to the staffs RAI as discussed below.
In RAI 2.4-9(b), dated December 20, 2004, the staff stated that LRA Section 2.4.3 lists several
structures that are not shown in drawing 0-10E201-01-LR. Therefore, the staff requested the
applicant to describe the specific location of the vacuum pipe building and confirm that there
are no items such as structural steel embedments, carbon steel boltings, reinforced concrete
foundation footings, grouted concrete, compressible joints and seals, waterproofing membrane
and caulking materials that require an AMR.
In its response, by letter dated January 24, 2005, the applicant stated:
The vacuum pipe building is an underground structure accessed through a manhole and
contains the condenser circulating water system vacuum breaker components that
prevent back flow from the warm water channel to the intake channel (Reference
UFSAR 12.2.7.8.3). The vacuum pipe building is an underground structure located
south-east of the plant administration building as depicted on TVA drawing 0-10E201-01
and LR drawing 0-10E201-01-LR. The following components are also located in the
vacuum pipe building and are evaluated as structures and component supports
commodities in LRA Section 2.4.8:
*
*
*

Conduit and Supports
Electrical Panels, Racks, Cabinets, and Other Enclosures
Non-ASME Equivalent Supports and Components

The applicant noted that for in-scope components evaluated in LRA Section 2.4.8, the
components also include support structural members, welds, bolting, anchorage and building
concrete at anchorage (including base plate and grout) to the structure. Waterproofing
membranes are not relied upon to support the intended functions of the structural components
of BFN structures.
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The staif found that the applicant had adequately responded to RAI 2.4-9(b) concerning the
vacuum pipe building structure. Therefore, the staff's concern described in RAI 2.4-9(b) is
resolved.
2.4.3.4.:3 Conclusion
The stai reviewed the LRA, related structural components, and RAI response described above
to determine whether any SSCs that should be within the scope of license renewal had not
been identified by the applicant. No omissions were identified. In addition, the staff performed a
review tD determine whether any components that should be subject to an AMR had not beef
identified by the applicant. No omissions were identified. On the basis of its review, the staff
concluded that there is reasonable assurance that the applicant had adequately identified the
vacuum pipe building components that are within the scope of license renewal, as required by
10 CFR 54.4(a), and the vacuum pipe building components that are subject to an AMR, as
required by 10 CFR 54.21 (a)(1).
2.4.3.5 Residual Heat Removal Service Water Tunnels
2.4.3.5.1 Summary of Technical Information in the Application
In LRA Section 2.4.3.5, the applicant described the RHRSW tunnels. The RHRSW tunnels are
underground, multi-plate, arch tunnels that protect SR piping systems. This includes the
RHRSVW and EECW supply and discharge piping that penetrates the south wall of the reactor
building and is buried, below grade, near the south end of the tunnel.
The failure of an NSR SSC in the RHRSW tunnel could prevent the satisfactory
accomplishment of an SR function. The RHRSW tunnel also performs functions that support
fire protection.
The intended functions within the scope of license renewal include the following:
*

provides structural support and shelter/protection for SR and NSR components, and
components that are relied upon to demonstrate compliance with the fire protection
regulated event

*

prevents debris from entering a system or component

*

shelters and protects a component from the effects of weather or localized
environmental conditions

*

provides structural and functional support, for in-scope structures and components, by
an NSR component

In LRA Table 2.4.3.5, the applicant identified the following RHRSW tunnel component types
that are within the scope of license renewal and subject to an AMR:
*
*

compressible joints and seals
electrical and l&C penetrations

*
*

riles
tunnels
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2.4.3.5.2 Staff Evaluation
The staff reviewed LRA Section 2.4.3.5 using the evaluation methodology described in SER
Section 2.4. The staff conducted its review in accordance with the guidance described in
SRP-LR Section 2.4.
In conducting its review, the staff evaluated the structural component functions described in the
LRA in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had not
omitted from the scope of license renewal any components with intended functions delineated
under 10 CFR 54.4(a). The staff then reviewed those components that the applicant had
identified as being within the scope of license renewal to verify that the applicant had not
omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21(a)(1).
The staffs review of LRA Section 2.4.3.5 identified an area in which additional information was
necessary to complete the review of the applicant's scoping and screening results. The
applicant responded to the staffs RAI as discussed below.
In RAI 2.4-9(c), dated December 20, 2004, the staff stated that LRA Section 2.4.3, Class 1
Group 3 Structures, lists several BFN structures that are not shown in drawing
0-10E201-01-LR. Therefore, the staff requested the applicant to describe the specific location
of the RHRSW tunnels including their embedded boundaries in drawing 0-1 OE201-01-LR. The
staff also requested the applicant to identify, as appropriate, items requiring an AMR that are
part of the service water tunnels, such as structural steel embedments, carbon steel boltings,
reinforced concrete beams, walls, slabs and foundation footings, grouted concrete, mechanical
penetrations, waterproofing membrane and caulking materials.
In its response, by letter dated January 24, 2005, the applicant stated:
The RHRSW tunnels are underground multi-plate arch tunnels that are buried in the
earth berm. The north end of the tunnel terminates at the south wall of the reactor
building. The south end of the tunnel is open to the outside on the south end of the earth
berm. There are two tunnels for each reactor building. The following components are
also located in the RHRSW tunnels and are evaluated as structures and component
supports commodities in LRA Section 2.4.8:
*
*
*
*

ASME Equivalent Supports and Components
Conduit and Supports
Electrical Panels, Racks, Cabinets, and Other Enclosures
Non-ASME Equivalent Supports and Components

The applicant noted that for in-scope components evaluated in LRA Section 2.4.8, the
components also include support structural members, welds, bolting, anchorage and building
concrete at anchorage (including base plate and grout) to the structure. Waterproofing
membranes are not relied upon to support the intended functions of the structural components
of BFN structures.
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The staff found that the applicant had adequately responded to RAI 2.4-9(c) related to the
RHRSW structure. Therefore, the staff's concern described in RAI 2.4-9(c) is resolved.
2.4.3.5.3 Conclusion
The staff reviewed the LRA, related structural components, and RAI response described abcve
to determine whether any SSCs that should be within the scope of license renewal had not
been identified by the applicant. No omissions were identified. In addition, the staff performed a
review to determine whether any components that should be subject to an AMR had not been
identified by the applicant. No omissions were identified. On the basis of its review, the staff
concluded that there is reasonable assurance that the applicant had adequately identified the
RHRSW tunnels components that are within the scope of license renewal, as required by
10 CFR 54.4(a), and the RHRSW tunnels components that are subject to an AMR, as required
by 10 CFR 54.21(a)(1).
2.4.3.6 Electrical Cable Tunnel from the Intake Pumping Station to the Powerhouse
2.4.3.6.1 Summary of Technical Information in the Application
In LRA Section 2.4.3.6, the applicant described the electrical cable tunnel from the intake
pumping station to the powerhouse, which is a Class I structure. The structure is an
undergnrund, concrete-encased tunnel that provides structural support and shelter/protection
for power cables. These power cables are intended for components in the intake pumping
station and include the RHRSW system, EECW system, and electric fire pumps. The tunnel
runs east-west under the southern portion of the turbine buildings.
The electrical cable tunnel from the intake pumping station to the powerhouse structure
contains SR components that are relied upon to remain functional during and following DBEs.
The failure of NSR SSCs in the electrical cable tunnel from the intake pumping station to the
powerhouse structure could prevent the satisfactory accomplishment of an SR function. In
addition, the electrical cable tunnel from the intake pumping station to the powerhouse structure
performs functions that support fire protection.
The intended functions within the scope of license renewal include the following:
*

provides structural support and shelter/protection for SR and NSR components, and
components that are relied upon to demonstrate compliance with the fire protection
regulated event

*

provides a rated fire barrier to confine or retard a fire from spreading to or from adjacent
areas of the plant

*

shelters and protects a component from the effects of weather or localized
environmental conditions

*

provides structural and functional support for structures and components within the
scope of license renewal

In LRA Table 2.4.3.6, the applicant identified the following electrical cable tunnel component
types that are within the scope of license renewal and subject to an AMR:
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*
*
*

fire barrier
electrical and l&C penetrations
tunnels

The electrical cable tunnel from the intake pumping station to the powerhouse is an
underground concrete-encased tunnel that provides structural support and shelter/protection
for the power cables for components (including the RHRSW System, EECW System, and
the electric fire pumps) in the intake pumping station. The tunnel also runs east-west under
the southern portion of the turbine buildings.
2.4.3.6.2 Staff Evaluation
The staff reviewed LRA Section 2.4.3.6 using the evaluation methodology described in SER
Section 2.4. The staff conducted its review in accordance with the guidance described in
SRP-LR Section 2.4.
In conducting its review, the staff evaluated the structural component functions described in the
LRA in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had not
omitted from the scope of license renewal any components with intended functions delineated
under 10 CFR 54.4(a). The staff then reviewed those components that the applicant had
identified as being within the scope of license renewal to verify that the applicant had not
omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21 (a)(1).
The staff's review of LRA Section 2.4.3.6 identified an area in which additional information was
necessary to complete the review of the applicant's scoping and screening results. The
applicant responded to the staff's RAI as discussed below.
In RAI 2.4-9(d), dated December 20, 2004, the staff stated that LRA Section 2.4.3, Class 1
Group 3 Structures, lists several structures that are not shown in drawing 0-10E201-01-LR.
Therefore, the staff requested the applicant to describe the specific locations of the electrical
cable tunnel from the intake pumping station to the powerhouse, including the portion running
east-west under the southern portion of the turbine buildings. The staff also requested the
applicant to identify items such as structural steel embedments, carbon steel boltings,
reinforced concrete beams, walls, slabs, and foundation footings, grouted concrete, mechanical
penetrations, and waterproofing membrane and caulking materials that require an AMR.
In its response, by letter dated January 24, 2005, the applicant stated:
The Electrical Cable Tunnel is an underground concrete encased tunnel that runs from
the northwest corner of the Intake Pumping Station (IPS) to the southeast corner of the
unit 3 Turbine Building and then east-west along the southern portion of the BFN
Turbine Building. The following components are also located in the Electrical Cable
Tunnel and are evaluated as Structures and Component Supports commodities in LRA
Section 2.4.8:
*
*
*

Cable Trays and Supports
Conduit and Supports
Electrical Panels, Racks, Cabinets, and Other Enclosures
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The applicant noted that for in-scope components evaluated in LRA Section 2.4.8, the
components also include support structural members, welds, bolting, anchorage and building
concrete! at anchorage (including base plate and grout) to the structure. Waterproofing
membranes are not relied upon to support the intended functions of the structural components
of BFN structures.
The staff found that the applicant had adequately responded to RAI 2.4-9(d) related to the
electrical cable tunnel structure. Therefore, the staff's concern described in RAI 2.4-9(d) is
resolved.
2.4.3.6.3; Conclusion
The staff reviewed the LRA, related structural components, and RAI response described above
to determine whether any SSCs that should be within the scope of license renewal had not
been identified by the applicant. No omissions were identified. In addition, the staff performed a
review to determine whether any components that should be subject to an AMR had not been
identified by the applicant. No omissions were identified. On the basis of its review, the staff
concluded that there is reasonable assurance that the applicant had adequately identified the
electrical cable tunnel components that are within the scope of license renewal, as required by
10 CFR 54.4(a), and the electrical cable tunnel components that are subject to an AMR, as
required by 10 CFR 54.21(a)(1).
2.4.3.7 Underground Concrete Encased Structures
2.4.3.7.1 Summary of Technical Information in the Application
In LRA Section 2.4.3.7, the applicant described the underground concrete encased structures.
The underground concrete encased structures include SR manholes, handholes and duct
banks that span between the SR structures, manholes, and handholes. This group of structures
also includes those manholes, handholes, and duct banks that are required to support the SBO
regulated event.
The underground concrete encased structures contain SR components that are relied upon to

remain functional during and following DBEs. The failure of NSR SSCs in the underground
concrete encased structures could prevent the satisfactory accomplishment of an SR function.
In addition, the underground concrete encased structures performs functions that support fire
protection and SBO.
The intended functions within the scope of license renewal include the following:
*

provides structural support and shelter/protection for SR and NSR components, and
components that are relied upon to demonstrate compliance with the fire protection and
SBO regulated events

*

provides flood protection barrier for internal and external flooding events
shelters and protects a component from the effects of weather or localized
environmental conditions

*
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*

provides structural and functional support for structures and components within the
scope of license renewal

*

provides structural and functional support, for in-scope structures and components, by
an NSR component

In LRA Table 2.4.3.7, the applicant identified the following underground concrete encased
structures component types that are within the scope of license renewal and subject to an AMR:
*
*
*
*

caulking and sealants
duct banks, manholes
electrical and l&C penetrations
penetrations, mechanical

2.4.3.7.2 Staff Evaluation
The staff reviewed LRA Section 2.4.3.7 using the evaluation methodology described in SER
Section 2.4. The staff conducted its review in accordance with the guidance described in
SRP-LR Section 2.4.
In conducting its review, the staff evaluated the structural component functions described in the
LRA in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had not
omitted from the scope of license renewal any components with intended functions delineated
under 10 CFR 54.4(a). The staff then reviewed those components that the applicant had
identified as being within the scope of license renewal to verify that the applicant had not
omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21 (a)(1).
The staffs review of LRA Section 2.4.3.7 identified an area in which additional information was
necessary to complete the review of the applicant's scoping and screening results. The
applicant responded to the staffs RAI as discussed below
In RAI 2.4-9(e), dated December 20, 2004, the staff stated that LRA Section 2.4.3, Class 1
Group 3 structures lists several BFN structures on page 2.4-12 that are not shown in drawing
0-1 OE201-01-LR. Therefore, the staff requested the applicant to list the in-scope structures that
have one or more of the underground concrete encased structures described in LRA
Section 2.4.3.7. The staff also requested the applicant to identify items such as structural steel
embedments, carbon steel boltings, reinforced concrete walls, slabs and foundation footings,
grouted concrete, and waterproofing membrane that require an AMR.
In its response, by letter dated January 24, 2005, the applicant stated:
The in-scope structures described in LRA Section 2.4.3.7 include the following:
*

Safety-related handhole (HH) No. 16, located in the yard area north-west of the
Intake Pumping Structure (IPS) and safety-related handhole (HH) No. 26,
located in the yard area north-east of the Unit 3 Diesel Generator Building (DGB)
and south of Condensate Storage Tanks Nos. 1, 2, and 3.
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*

Safety-related concrete duct bank (inaccessible) that spans from the Unit 1 & :2
Diesel Generator Building to the Standby Gas Treatment Building, safety-related
concrete duct bank (inaccessible) that spans from the IPS to HH No. 16 to HH
No. 26 and to the Electrical Cable Tunnel from the IPS to the Powerhouse, SR.
concrete duct bank (inaccessible) that spans from the unit 3 Diesel Generator
Building to the Electrical Cable Tunnel from the IPS to the Powerhouse, and the
safety-related concrete duct bank (inaccessible) that spans from the
Containment Atmosphere Dilution Storage Tank's A and B foundations to the
Reactor Building.

*

Manholes A and B which provide access to the concrete tunnel located in the
161 kV and 500 kV Switchyards that support the 10 CFR 54.4(a)(3) SBO
regulated event. NOTE: The concrete tunnel located in the 161 kV and 500 kV
switchyards is within the scope of license renewal and identified in LRA
ections 2.4.7.5 and 2.4.7.6, respectively, as component type tunnels.

*

Handholes 1 - 13 and associated duct banks (inaccessible) located in the
transformer yard on the north side of the Turbine Building that support the
10 CFR 54.4(a)(3) SBO regulated event.

*

The following components are also located in the Underground Concrete
Encased Structures and are evaluated as Structures and Component Supports
commodities in LRA Section 2.4.8:
-

Cable Trays and Supports
Conduit and Supports
Electrical Panels, Racks, Cabinets, and Other Enclosures
Non-ASME Equivalent Supports and Components

The applicant also noted that for in-scope components evaluated in LRA Section 2.4.8, the
components also include support structural members, welds, bolting, anchorage and building
concrete at anchorage (including base plate and grout) to the structure. Waterproofing
membranes are not relied upon to support the intended functions of the structural components
of BFN structures.
The staff found that the applicant had adequately responded to RAI 2.4-9(e) related to
underground concrete encased structures. Therefore, the staffs concern described in
RAI 2.4-9(e) is resolved.
2.4.3.7.3 Conclusion
The staff reviewed the LRA, related structural components, and RAI response described above
to determine whether any SSCs that should be within the scope of license renewal had not
been identified by the applicant. No omissions were identified. In addition, the staff performed a
review to determine whether any components that should be subject to an AMR had not been
identified by the applicant. No omissions were identified. On the basis of its review, the staff
concluded that there is reasonable assurance that the applicant had adequately identified the
underground concrete encased structures components that are within the scope of license
renewal, as required by 10 CFR 54.4(a), and the underground concrete encased structures
components that are subject to an AMR, as required by 10 CFR 54.21 (a)(1).
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2.4.3.8 Earth Berm
2.4.3.8.1 Summary of Technical Information in the Application
In LRA Section 2.4.3.8, the applicant described the earth berm. The earth berm is classified as
an SR earthen embankment and is common to BFN. The earth berm extends along the west,
south, and east walls of the reactor building from the Unit 1 DG building to the Unit 3 DG
building. The equipment access lock, the RHRSW tunnels, the vent vaults, and the SGT
building are all located within the earth berm.
The earth berm contains SR components that are relied upon to remain functional during and
following DBEs.
The intended function, within the scope of license renewal, is to provide structural and
functional support for in-scope structures and features.
In LRA Table 2.4.3.8, the applicant identified the following earth berm component type that is
within the scope of license renewal and subject to an AMR:
intake canals, dikes, embankments
2.4.3.8.2 Staff Evaluation
The staff reviewed LRA Section 2.4.3.8 and UFSAR Sections 12.2.9 and 12.2.10 using the
evaluation methodology described in SER Section 2.4. The staff conducted its review
in accordance with the guidance described in SRP-LR Section 2.4.
In conducting its review, the staff evaluated the structural component functions described in the
LRA and UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the
applicant had not omitted from the scope of license renewal any components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant had identified as being within the scope of license renewal to verify that the applicant
had not omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21 (a)(1).
2.4.3.8.3 Conclusion
The staff reviewed the LRA and related structural components to determine whether any SSCs
that should be within the scope of license renewal had not been identified by the applicant. No
omissions were identified. In addition, the staff performed a review to determine whether any
components that should be subject to an AMR had not been identified by the applicant. No
omissions were identified. On the basis of its review, the staff concluded that there is
reasonable assurance that the applicant had adequately identified the earth berm components
that are within the scope of license renewal, as required by 10 CFR 54.4(a), and the earth berm
components that are subject to an AMR, as required by 10 CFR 54.21 (a)(1).
Section 2.4.3.9. In earlier RAI 2.4-1 response, dated January 24, 2005, the applicant stated
that the south access retaining walls were inadvertently omitted. The retaining walls are SR
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structural features that maintain the stability of the earth berm, therefore are included in the
scope cf license renewal. In Attachment 2 to its letter, the applicant added LRA Section 2.4.3.9,
as discussed below.
2.4.3.9 South Access Retaining Walls
In addei LRA Section 2.4.3.9, the applicant described the south access retaining walls. The
south access retaining walls are required to support the existing earth berm for the construction
of a new temporary access building. This access building will allow Unit I recovery personnel
entry into the Unit I reactor building during the recovery of Unit 1. These retaining walls have
been classified as SR to match the safety function of the earth berm. These retaining walls are
located east of the equipment access lock.
The south access retaining walls contain SR components that are relied upon to remain
functional during and following DBEs.
The intended function, within the scope of license renewal, is to provide structural and
functional support, for in-scope structures and components, by an SR component.
In added LRA Table 2.4.3.9, the applicant identified the reinforced concrete beams, columns,
walls, and slabs component type that is within the scope of license renewal and subject to an
AMR.
2.4.3.9.2 Staff Evaluation
The stalf reviewed added LRA Section 2.4.3.9 using the evaluation methodology described in
SER Section 2.4. The staff conducted its review in accordance with the guidance described in
SRP-LR. Section 2.4.
In conducting its review, the staff evaluated the structural component functions described in the
added section of the LRA in accordance with the requirements of 10 CFR 54.4(a) to verify that
the applicant had not omitted from the scope of license renewal any components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant had identified as being within the scope of license renewal to verify that the applicant
had not omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21(a)(1).
2.4.3.9.3 Conclusion
The staff reviewed the added LRA Section 2.4.3.9 and related structural/component information
to detennine whether any SSCs that should be within the scope of license renewal were not
identified by the applicant. No omissions were identified. In addition, the staff performed a
review to determine whether any components that should be subject to an AMR were not
identified by the applicant. No omissions were identified. On the basis of its review, the staff
concluded that there is reasonable assurance that the applicant had adequately identified the
south access retaining walls components that are within the scope of license renewal, as
required by 10 CFR 54.4(a), and that the applicant had adequately identified the south access
retaining walls components that are subject to an AMR, as required by 10 CFR 54.21 (a)(1).
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2.4.4 Class I Group 6 Structures
In LRA Section 2.4.4, the applicant identified the structures and components of the Class 1
Group 6 structures that are subject to an AMR for license renewal.
The applicant described the supporting structures and components of the Class 1 Group 6
structures in the following sections of the LRA:

*
*
*
*
*

2.4.4.1
2.4.4.2
2.4.4.3
2.4.4.4
2.4.4.5

intake pumping station
gate structure No. 3
intake channel
north bank of cool water channel east of gate structure No. 2
south dike of cool water channel between gate structure Nos. 2 and 3

The corresponding subsections of the SER, 2.4.4.1 - 2.4.4.5, present the staff's review findings
with respect to the Class I Group 6 structures.
2.4.4.1 Intake Pumping Station
2.4.4.1.1 Summary of Technical Information in the Application
In LRA Section 2.4.4.1, the applicant described the intake pumping station, which is a Class 1
structure constructed of reinforced concrete. The intake pumping station houses components
for BFN and provides structural support and shelter/protection for the condenser circulating
water pumps, the electric fire pumps, and the pumps that supply the RHRSW and the EECW
systems. The station also protects SR equipment and components, such as the pumps
supplying the RHRSW and EECW systems, from design-basis events such as earthquakes,
floods, and tomadoes.
The intake pumping station contains SR components that are relied upon to remain functional
during and following DBEs. The failure of NSR SSCs in the intake pumping station could
prevent the satisfactory accomplishment of an SR function. In addition, the intake pumping
station performs functions that support fire protection and SBO.
The intended functions within the scope of license renewal include the following:
*

provides structural support and shelter/protection for SR and NSR components, and
components relied upon to demonstrate compliance with the fire protection and SBO
regulated events

*

provides a rated fire barrier to confine or retard a fire from spreading to or from adjacent
areas of the plant

*

provides a flood protection barrier for internal and external flooding events

*

shelters and protects a component from the effects of weather or localized
environmental conditions

*

provides structural and functional support for structures and components within the
scope of license renewal
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*

Drovides structural and functional support, for in-scope structures and components, by
an NSR component

In LRA Table 2.4.4.1, the applicant identified the following intake pumping station component:
types that are within the scope of license renewal and subject to an AMR:
*
*
*
*
*
*
*
*
*

,caulking and sealants
compressible joints and seals
controlled leakage doors
fire barriers
masonry block
electrical and l&C penetrations
mechanical penetrations
reinforced concrete beams, columns, walls, and slabs
structural steel beams, columns, plates, and trusses

2.4.4.1.2 Staff Evaluation
The starf reviewed LRA Section 2.4.4.1 and UFSAR Sections 12.2.7 and 12.2.16 using the
evaluation methodology described in SER Section 2.4. The staff conducted its review
in accordance with the guidance described in SRP-LR Section 2.4.
In conducting its review, the staff evaluated the structural component functions described in the
LRA and UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the
applicant had not omitted from the scope of license renewal any components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that tVe
applicant had identified as being within the scope of license renewal to verify that the applicant
had not omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21(a)(1).
The staff's review of LRA Section 2.4.4.1 identified an area in which additional information was
necessary to complete the review of the applicant's scoping and screening results. The
applicant responded to the staff's RAI as discussed below.
In RAI 2.4-1 O(a), dated December 20, 2004, the staff requested the applicant to provide
additional information regarding the intake pumping station structure. Specifically, the RAI
requested the applicant to identify, as applicable, items such as hatches and plugs, structural
steel embedments, carbon steel boltings, reinforced concrete foundation footings, grouted
concrete, and waterproofing membrane materials that require an AMR.
In its response, by letter dated January 24, 2005, the applicant stated:
The following components are also located in the intake pumping station and are
evaluated as structures and component supports commodities in LRA Section 2.4.8:
*
*
*

ASME Equivalent Supports and Components
Cable Trays and Supports
Conduit and Supports
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*
*
*
*
*
*

Electrical Panels, Racks, Cabinets, and Other Enclosures
Equipment Supports and Foundations
Instrument Line Supports
Non-ASME Equivalent Supports and Components
Stairs, Platforms, Grating Supports
Tube Track

The applicant noted that for in-scope components evaluated in LRA Section 2.4.8, the
components also include support structural members, welds, bolting, anchorage and building
concrete at anchorage (including base plate and grout) to the structure. Waterproofing
membranes are not relied upon to support the intended functions of the structural components
of BFN structures.
The staff found that the applicant had adequately responded to RAI 2.4-10(a) related to the
intake pumping station structure. Therefore, the staff's concern described in RAI 2.4-10(a) is
resolved.
2.4.4.1.3 Conclusion
The staff reviewed the LRA, related structural components, and RAI response described above
to determine whether any SSCs that should be within the scope of license renewal had not
been identified by the applicant. No omissions were identified. In addition, the staff performed a
review to determine whether any components that should be subject to an AMR had not been
identified by the applicant. No omissions were identified. On the basis of its review, the staff
concluded that there is reasonable assurance that the applicant had adequately identified the
intake pumping station components that are within the scope of license renewal, as required by
10 CFR 54.4(a), and the intake pumping station components that are subject to an AMR, as
required by 10 CFR 54.21(a)(1).
2.4.4.2 Gate Structure No. 3
2.4.4.2.1 Summary of Technical Information in the Application
In LPRA Section 2.4.4.2, the applicant described the gate structure No. 3, which is a Class 1
structure common to all three of the units. The structure acts as a skimmer wall for water drawn
from Wheeler Reservoir and used in the plant for cooling. Gate structure No 3 is designed so
that a sufficient flow of water from Wheeler Reservoir is provided to the intake channel, in order
to supply the RHRSW and the EECW systems. Gate structure No. 3 is located at the southeast
end of the plant, below the intake pumping station and the intake channel.
Gate structure No. 3 contains SR components that are relied upon to remain functional during
and following DBEs. In addition, gate structure No. 3 performs functions that support fire
protection and SBO.
The intended functions within the scope of license renewal include the following:
*

ensures a source of cooling water to SR components
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*

ensures a source of cooling water to components relied upon to demonstrate
compliance with the fire protection and SBO events

*
*

provides for flow distribution
provides structural and functional support for structures and components within the
scope of license renewal

In LRA Table 2.4.4.2, the applicant identified the following gate structure No. 3 component
types that are within the scope of license renewal and subject to an AMR:
*

piles

*
*

reinforced concrete beams, columns, walls, and slabs
structural steel beams, columns, plates, and trusses

2.4.4.2.2 Staff Evaluation
The staff reviewed LRA Section 2.4.4.2 and UFSAR Sections 11.6 and 12.2.7 using the
evaluation methodology described in SER Section 2.4. The staff conducted its review
in accordance with the guidance described in SRP-LR Section 2.4.
In conducting its review, the staff evaluated the structural component functions described in the
LRA and UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the
applicant had not omitted from the scope of license renewal any components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant had identified as being within the scope of license renewal to verify that the applicant
had not omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21 (a)(1).
2.4.4.2.3 Conclusion
The staff reviewed the LRA and related structural components to determine whether any SSC:s
that should be within the scope of license renewal had not been identified by the applicant. No
omissions were identified. In addition, the staff performed a review to determine whether any
components that should be subject to an AMR had not been identified by the applicant. No

omissions were identified. On the basis of its review, the staff concluded that there is
reasonable assurance that the applicant had adequately identified the gate structure No. 3
components that are within the scope of license renewal, as required by 10 CFR 54.4(a), and
the gate structure No. 3 components that are subject to an AMR, as required by
10 CFR 54.21 (a)(1).
2.4.4.3 rntake Channel
2.4.4.3.1 Summary of Technical Information in the Application
In LRA Section 2.4.4.3, the applicant described the intake channel, which is common to all
three units and provides an excavated channel that extends from the intake pumping station lo
the river channel that would exist if the Wheeler Dam failed. The channel provides a source of
water to the condenser circulating water system and the other plant cooling systems during
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normal operation. The channel also provides a source of cooling water, post-transient and
post-accident, for decay heat removal, containment cooling, spent fuel cooling, control bay
cooling, essential equipment cooling, and fire protection. In addition, the channel can provide
sufficient flow and heat sink capacity to maintain a safe shutdown following a failure of the
downstream Wheeler Dam.
The intake channel contains SR components that are relied upon to remain functional during
and following DBEs. In addition, the intake channel performs functions that support fire
protection and SBO.
The intended functions within the scope of license renewal include the following:
*

ensures a source of cooling water to SR components

*

ensures a source of cooling water to components relied upon to demonstrate
compliance with the fire protection and SBO events

*

provides a source of cooling water

*

provides structural and functional support for structures and components within the
scope of license renewal

In LRA Table 2.4.4.3, the applicant identified the following intake channel component type that
is within the scope of license renewal and subject to an AMR:
*

intake canals, dikes, embankments

2.4.4.3.2 Staff Evaluation
The staff reviewed LRA Section 2.4.4.3 and UFSAR Sections 2.4.2 and 12.2.7 using the
evaluation methodology described in SER Section 2.4. The staff conducted its review
in accordance with the guidance described in SRP-LR Section 2.4.
In conducting its review, the staff evaluated the structural component functions described in the
LRA and UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the
applicant had not omitted from the scope of license renewal any components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant had identified as being within the scope of license renewal to verify that the applicant
had not omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21 (a)(1).
2.4.4.3.3 Conclusion
The staff reviewed the LRA and related structural components to determine whether any SSCs
that should be within the scope of license renewal had not been identified by the applicant. No
omissions were identified. In addition, the staff performed a review to determine whether any
components that should be subject to an AMR had not been identified by the applicant. No
omissions were identified. On the basis of its review, the staff concluded that there is
reasonable assurance that the applicant had adequately identified the intake channel
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components that are within the scope of license renewal, as required by 10 CFR 54.4(a), and
the intake channel components that are subject to an AMR, as required by 10 CFR 54.21 (a)(1).
2.4.4.4 North Bank of the Cool Water Channel East of Gate Structure No. 2
2.4.4.4.1 Summary of Technical Information in the Application
In LRA Section 2.4.4.4, the applicant described the north bank of the cool water channel east of
gate structure No. 2. The structure is an earthen embankment that is located on the north side
of the cool water channel and south of the reactor buildings. The structure is SR, with a sloped
portion protected by vegetation and rock rip-rap. The bank is designed to protect the buried
RHRSW~f system discharge piping that is located within the bank that discharges into the
Wheeler Reservoir.
The north bank of the cool water channel east of gate structure No. 2 contains SR components
that are relied upon to remain functional during and following DBEs. In addition, the structure
performs functions that support fire protection and SBO.
The intended functions within the scope of license renewal include the following:
*

provides for structural support of the buried SR components, namely piping, and
components relied upon to demonstrate compliance with the fire protection and SBO
regulated events

*

provides structural and functional support for structures and components within the
scope of license renewal

In LRA T-able 2.4.4.4, the applicant identified the following component type in the north bank of
the cool water chanel east of gate structure No. 2 that is within the scope of license renewal
and subject to an AMR:
*

intake canals, dikes, embankments

2.4.4.4.2 Staff Evaluation
The staff reviewed LRA Section 2.4.4.4 and UFSAR Section 12.2.7 using the evaluation
methodology described in SER Section 2.4. The staff conducted its review in accordance with
the guidance described in SRP-LR Section 2.4.
In conducting its review, the staff evaluated the structural component functions described in the
LRA and UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the
applicant: had not omitted from the scope of license renewal any components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant had identified as being within the scope of license renewal to verify that the applicant
had not omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21(a)(1).

2-187

2.4.4.4.3 Conclusion
The staff reviewed the LRA and related structural components to determine whether any SSCs
that should be within the scope of license renewal had not been identified by the applicant. No
omissions were identified. In addition, the staff performed a review to determine whether any
components that should be subject to an AMR had not been identified by the applicant. No
omissions were identified. On the basis of its review, the staff concluded that there is
reasonable assurance that the applicant had adequately identified the components of the north
bank of the cool water channel east of gate structure No. 2 that are within the scope of license
renewal, as required by 10 CFR 54.4(a), and the components of the north bank of the cool
water channel east of gate structure No. 2 that are subject to an AMR, as required by
10 CFR 54.21 (a)(1).
2.4.4.5 South Dike of Cool Water Channel between Gate Structure Nos. 2 and 3
2.4.4.5.1 Summary of Technical Information in the Application
In LRA Section 2.4.4.5, the applicant described the south dike of the cool water channel
between gate structure Nos. 2 and 3. The structure is an earthen dike that is located on the
south side of the cool water channel and forms a boundary with the Wheeler Reservoir on the
north side. The dike is an SR earthen structure that has a sloped portion that is protected with
vegetation and rock rip-rap. The dike is designed to protect the buried RHRSW system
discharge piping that is located within the dike and that discharges into Wheeler Reservoir.
The portions of the south dike of cool water channel between gate structure Nos. 2 and 3
structure containing components subject to an AMR are those portions located above the
RHRSW system discharge piping.
The south dike of the cool water channel between gate structure Nos. 2 and 3 contains SR
components that are relied upon to remain functional during and following DBEs. In addition,
the dike performs functions that support fire protection and SBO.
The intended functions within the scope of license renewal include the following:
*

provides structural support of buried SR components, namely piping, and components
relied upon to demonstrate compliance with the fire protection and SBO regulated
events

*

provides structural and functional support for structures and components within the
scope of license renewal

In LRA Table 2.4.4.5, the applicant identified the following component types in the south dike of
cool water channel between gate structure Nos. 2 and 3 that are within the scope of license
renewal and subject to an AMR:
*

intake canals, dikes, embankments
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2.4.4.5.2 Staff Evaluation
The staff reviewed LRA Section 2.4.4.5 and UFSAR Section 12,2.7 using the evaluation
methodology described in SER Section 2.4. The staff conducted its review in accordance with
the guidance described in SRP-LR Section 2.4.
In conducting its review, the staff evaluated the structural component functions described in the
LRA and UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the
applicant had not omitted from the scope of license renewal any components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant had identified as being within the scope of license renewal to verify that the applicant
had not omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21 (a)(1).
The staffs review of LRA Section 2.4.4.5 identified an area in which additional information was
necessary to complete the review of the applicant's scoping and screening results. The
applicant responded to the staff's RAI as discussed below.
In RAI 2.4-6, dated December 20, 2004, the staff stated that the LRA Section 2.4.4.5 states that
the portion of the structure that contains components requiring an AMR is the portion above the
RHRSV/ system discharge piping. Therefore, the staff requested applicant to clarify if the entire
south dike of cooling water channel between gate structure Nos. 2 and 3, or only the portion
indicated, is designated to be within the scope requiring an AMR. The staff also stated that, if'
the applicant scoped only a portion of the south dike structure as requiring an AMR, the staff
wanted the applicant to discuss the basis for narrowing the scope. The staff required the
applicant to clearly define the boundary within the AMR scope.
In its response, by letter dated January 24, 2005, the applicant stated:
Only the portion of the south dike of the cool water channel between gate structure Nos.
2 and 3 above the RHRSW discharge piping system plus approximately 30 feet on
either side of the piping is within the scope of License Renewal and requires an AMR.
rhe earthen dike provides a structural support intended function as noted in LRA
i:able 2.4.4.5 for the RHRSW discharge piping system and that portion of the dike ha;
been qualified for a seismic event.
The staff found the above clarification provided by the applicant adequate and acceptable. The
staffs concern described in RAI 2.4-6 is resolved.
2.4.4.5.3 Conclusion
The staff reviewed the LRA, related structural components, and RAI response described above
to determine whether any SSCs that should be within the scope of license renewal had not
been identified by the applicant. No omissions were identified. In addition, the staff performed a
review to determine whether any components that should be subject to an AMR had not been
identified by the applicant. No omissions were identified. On the basis of its review, the staff
concluded that there is reasonable assurance that the applicant had adequately identified the
components in the south dike of the cool water channel between gate structure Nos. 2 and 3
that are within the scope of license renewal, as required by 10 CFR 54.4(a), and the
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-

components in the south dike of the cool water channel between gate structure Nos. 2 and 3
that are subject to an AMR, as required by 10 CFR 54.21 (a)(1).
2.4.5 Class 1 Group 8 Structures
In LRA Section 2.4.5, the applicant identified the structures and components of the Class 1
Group 8 structures that are subject to an AMR for license renewal.
The applicant described the supporting structures and components of the Class 1 Group 8
structures in the following sections of the LRA:
*
*

2.4.5.1
2.4.5.2

condensate water storage tanks' foundations and trenches
containment atmosphere dilution storage tanks' foundations

The corresponding subsections of the SER 2.4.5.1 - 2.4.5.2, present the staff's review findings
with respect to the Class 1 Group 8 structures for BFN.
2.4.5.1 Condensate Water Storage Tanks' Foundations and Trenches
2.4.5.1.1 Summary of Technical Information in the Application
In LRA Section 2.4.5.1, the applicant described the condensate water storage tanks'
foundations and trenches. The condensate water storage tanks' foundations and trenches are a
shared feature for BFN. Five 500,000-gallon capacity tanks are supported on reinforced
concrete ring foundations or on reinforced concrete slabs, on grade, with a sand bed. Only
condensate water storage tank Nos. 1, 2, and 3 are within the scope of license renewal.
Therefore, the foundations, trenches, and components for these tanks are also within the scope
of license renewal.
The condensate water storage tanks' foundations and trenches are concrete structures that
provide structural support to ensure that the condensate water storage tanks can provide: (1) a
source of water makeup to the condenser hotwells and the CRD hydraulic system, during
normal operations; (2) high purity water for miscellaneous makeup uses throughout the plant
(e.g., demineralizer backwash and spent fuel pool makeup); and (3) a source of clean water to
the HPCI and RCIC systems, when required for test; for reactor vessel makeup during
accidents and regulated events; and to the core spray systems, when required for test.
The foundations and trenches for the three condensate water storage tanks that provide the
normal water supply to the units, contain components requiring an AMR.
The condensate water storage tanks' foundations and trenches contain SR components that
are relied upon to remain functional during and following DBEs. In addition, the condensate
water storage tanks' foundations and trenches perform functions that support fire protection
and SBO.
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The intended functions within the scope of license renewal include the following:
*

provides physical support and shelter/protection for components that are relied upon 0:o
demonstrate compliance with the fire protection and SBO regulated events

*

shelters and protects a component from the effects of weather or localized
environmental conditions

*

provides structural and functional support for structures and components within the

*

scope of license renewal
provides structural and functional support, for in-scope structures and components, by
an NSR component

In LRA Table 2.4.5.1, the applicant identified the following condensate water storage tanks'
foundat ons and trenches component types that are within the scope of license renewal and
subject to an AMR:
*
*
*
*
*

equipment supports and foundations
electrical and l&C penetrations
mechanical penetrations
structural steel beams, columns, plates, and trusses
trenches

2.4.5.1.2 Staff Evaluation
The staff reviewed LRA Section 2.4.5.1 and UFSAR Section 11.9 using the evaluation
methodology described in SER Section 2.4. The staff conducted its review in accordance wit,
the guidance described in SRP-LR Section 2.4.
In conducting its review, the staff evaluated the structural component functions described in the
LRA and UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the
applicant had not omitted from the scope of license renewal any components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant had identified as being within the scope of license renewal to verify that the applicant
had not omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21(a)(1).
The staffs review of LRA Section 2.4.5.1 identified an area in which additional information was
necessary to complete the review of the applicant's scoping and screening results. The
applicant responded to the staff's RAI as discussed below.
In RAI 2.4-1 O(b), dated December 20, 2004, the applicant was asked to provide additional
information regarding the condensate water storage tank's foundation and trenches. The staff
also requested the applicant to confirm that the equipment supports and foundations as well as
the trenches listed in LRA Table 2.4.5.1 consist of reinforced concrete components and to
identify items such as structural steel embedments, carbon steel boltings, grouted concrete,
and waterproofing membrane materials that require an AMR.

2-191

In its response, by letter dated January 24, 2005, the applicant stated:
Regarding the Condensate Water Storage Tank's Foundation and Trenches,
'Equipment Supports and Foundations" as well as "Trenches" components listed in
Table 2.4.5.1 consist of reinforced concrete and this is confirmed in Table 3.5.2.17 of
the LRA. Note that the Condensate Storage Tanks are supported on a reinforced
concrete ring foundation and the earthen fill material (rock and sand) inside the ring is
identified as Item 1 of Table 3.5.2.17. The following components are also located on the
Condensate Water Storage Tanks Foundations and Trenches and are evaluated as
Structures and Component Supports commodities in LRA Section 2.4.8:
*
*
*
*

Conduit and Supports
Electrical Panels, Racks, Cabinets, and Other Enclosures
Instrument Racks, Frames, Panels, & Enclosures
Non-ASME Equivalent Supports and Components

The applicant noted that for in-scope components evaluated in LRA Section 2.4.8, the
components also include support structural members, welds, bolting, anchorage and building
concrete at anchorage (including base plate and grout) to the structure. Waterproofing
membranes are not relied upon to support the intended functions of the structural components
of BFN structures.
The staff found that the applicant had adequately responded to RAI 2.4-10(b) related to the
condensate water storage tanks' foundations and trenches structures. Therefore, the staffs
concern described in RAI 2.4-10(b) is resolved.
2.4.5.1.3 Conclusion
The staff reviewed the LRA, related structural components, and RAI response described above
to determine whether any SSCs that should be within the scope of license renewal had not
been identified by the applicant. No omissions were identified. In addition, the staff performed a
review to determine whether any components that should be subject to an AMR had not been
identified by the applicant. No omissions were identified. On the basis of its review, the staff
concluded that there is reasonable assurance that the applicant had adequately identified the
condensate water storage tanks' foundations and trenches components that are within the
scope of license renewal, as required by 10 CFR 54.4(a), and the condensate water storage
tanks' foundations and trenches components that are subject to an AMR, as required by
10 CFR 54.21 (a)(1).

2.4.5.2 Containment Atmosphere Dilution Storage Tanks' Foundations
2.4.5.2.1 Summary of Technical Information in the Application
In LRA Section 2.4.5.2, the applicant described the CAD storage tanks' foundations. The tanks'
foundations are reinforced concrete slabs on grade, or foundations, that provide structural
support for the tanks. These tanks are used by the CAD system to control the concentration of'
combustible gases in the primary containment after an accident, and to provide a backup
pneumatic supply to selected components when the control air system is unavailable.
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The CAD system storage tanks' foundations contain SR components that are relied upon to
remain lunctional during and following DBEs. In addition, the CAD storage tanks' foundations
perform functions that support fire protection and SBO.
The intended functions within the scope of license renewal include the following:
*

provides structural support for SR components and components relied upon to
demonstrate compliance with the fire protection and SBO regulated events

*

provides structural and functional support for structures and components within the
scope of license renewal

In LRA Table 2.4.5.2, the applicant identified the following CAD storage tanks' foundations
component types that are within the scope of license renewal and subject to an AMR:
*

equipment supports and foundations.

2.4.5.2.2 Staff Evaluation
The staif reviewed LRA Section 2.4.5.2 and UFSAR Section 5.2.6 using the evaluation
methodology described in SER Section 2.4. The staff conducted its review in accordance with
the guidance described in SRP-LR Section 2.4.
In conducting its review, the staff evaluated the structural component functions described in the
LRA and UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the
applicant had not omitted from the scope of license renewal any components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant had identified as being within the scope of license renewal to verify that the applicant
had not omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21(a)(1).
The staff's review of LRA Section 2.4.5.2 identified an area in which additional information was
necessary to complete the review of the applicant's scoping and screening results. The
applicant responded to the staffs RAI as discussed below.
In RAI 2.4-7, dated December 20, 2004, the staff stated that in LRA Section 2.4.5.2, the
applicant discussed the screening results of the CAD storage tank's foundations. Therefore, for
items included in LRA Table 2.4.5.2, the staff requested the applicant to identify other items that
require an AMR, such as structural steel embedments, carbon steel boltings, reinforced
concrete slabs and foundation footings, and grouted concrete.
In its response, by letter dated January 24, 2005, the applicant stated:
The reinforced concrete foundation slab for the Containment Atmosphere Dilution (CAD)
storage Tank's Foundation is included as part of the "Equipment Supports and
Foundation" component type in Table 2.4.5.2. CAD Storage Tank's Foundation is a
reinforced concrete foundation slab on grade that provides structural support for the
tank of the CAD system.
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The following components are also located on the CAD storage tank foundation and are
evaluated as part of the structures and component supports commodity group in LRA
Section 2.4.8:
*
*
*
*

Electrical Panels, Racks, Cabinets, and Other Enclosures
Conduits and Supports
Non-ASME Equivalent Supports and Components
Instrument Racks, Frames, Panels, & Enclosures

The applicant noted that for in-scope components evaluated in LRA Section 2.4.8, the
components also include support structural members, welds, bolting, anchorage and building
concrete at anchorage (including base plate and grout) to the structure.
The staff found that the response adequately clarified LRA Section 2.4.5.2. Therefore, the
staff's concern described in RAI 2.4-7 is resolved.
2.4.5.2.3 Conclusion
The staff reviewed the LRA, related structural components, and RAI response described above
to determine whether any SSCs that should be within the scope of license renewal had not
been identified by the applicant. No omissions were identified. In addition, the staff performed a
review to determine whether any components that should be subject to an AMR had not been
identified by the applicant. No omissions were identified. On the basis of its review, the staff
concluded that there is reasonable assurance that the applicant had adequately identified the
CAD storage tanks' foundations components that are within the scope of license renewal, as
required by 10 CFR 54.4(a), and the CAD storage tanks' foundations components that are
subject to an AMR, as required by 10 CFR 54.21 (a)(1).
2.4.6 Class I Group 9 Structures
2.4.6.1 Reinforced Concrete Chimney
2.4.6.1.1 Summary of Technical Information in the Application
In LRA Section 2.4.6.1, the applicant described the reinforced concrete chimney structure,
which is a Class 1 structure that serves all three units. The chimney is 600 feet in elevation and
provides an elevated release point for radioactive gases. These radioactive gases are released
from the gaseous radwaste processing systems during normal plant operations. They are also
released from the SGT system during secondary containment isolation and during primary
containment venting. The hardened wetwell vent systems also release gaseous radwaste,
following design-basis accidents. The system is designed so that Class 1 structures (with the
exception of the off-gas treatment building) will not be damaged during DBEs.
The reinforced concrete chimney contains SR components that are relied upon to remain
functional during and following DBEs. The failure of NSR SSCs in the reinforced concrete
chimney could prevent the satisfactory accomplishment of an SR function.
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The intended functions within the scope of license renewal include the following:
*

provides structural support and shelter/protection for SR and NSR components

*

shelters and protects a component from the effects of weather or localized
environmental conditions

*

provides structural and functional support for structures and components within the
scope of license renewal

*

provides structural and functional support, for in-scope structures and components, by
an NSR component

In LRA Table 2.4.6.1, the applicant identified the following reinforced concrete chimney
component types that are within the scope of license renewal and subject to an AMR:
*
*
*
*
*
*
*

hatches and plugs
metal roofing
electrical and l&C penetrations
mechanical penetrations
reinforced concrete beams, columns, walls, and slabs
roofing membrane
structural steel beams, columns, plates, and trusses

2.4.6.1.2 Staff Evaluation
The staff reviewed LRA Section 2.4.6.1 and UFSAR Section 12.2.4 using the evaluation
methodology described in SER Section 2.4. The staff conducted its review in accordance with
the guidance described in SRP-LR Section 2.4.
In conducting its review, the staff evaluated the structural component functions described in the
LRA and UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the
applicant had not omitted from the scope of license renewal any components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant had identified as being within the scope of license renewal to verify that the applicant
had not omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21 (a)(1).
2.4.6.1.; Conclusion
The staff reviewed the LRA and related structural components to determine whether any SSC s
that should be within the scope of license renewal had not been identified by the applicant. No
omissions were identified. In addition, the staff performed a review to determine whether any
components that should be subject to an AMR had not been identified by the applicant. No
omissions were identified. On the basis of its review, the staff concluded that there is
reasonable assurance that the applicant had adequately identified the reinforced concrete
chimney components that are within the scope of license renewal, as required by
10 CFR 54.4(a), and the reinforced concrete chimney components that are subject to an AMR,
as required by 10 CFR 54.21(a)(1).
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2.4.7 Non-Class 1 Structures
In LRA Section 2.4.7, the applicant identified the structures and components of the non-Class I
structures that are subject to an AMR for license renewal.
The applicant described the supporting structures and components of the non-Class 1
structures in the following sections of the LRA:
*
*
*
*
*
*
*
*
*

2.4.7.1
2.4.7.2
2.4.7.3
2.4.7.4
2.4.7.5
2.4.7.6
2.4.7.7
2.4.7.8
2.4.7.9

Turbine Buildings
Diesel High Pressure Fire Pump House
Vent Vault
Transformer Yard
161 kV Switchyard
500 kV Switchyard
Isolation Valve Pits (added LRA Section)
Radwaste Building (added LRA Section)
Service Building (added LRA Section)

The corresponding subsections of the SER, 2.4.7.1 - 2.4.7.6, present the staff's review findings
with respect to the non-Class 1 structures for BFN.
2.4.7.1 Turbine Buildings
2.4.7.1.1 Summary of Technical Information in the Application
In LRA Section 2.4.7.1, the applicant described the turbine buildings. The turbine buildings are
a common Class II structure that consist of a reinforced concrete structure with a steel
superstructure. The buildings are compartmentalized; the primary consideration for the design
of the walls within the buildings is for radiation shielding. The turbine buildings provide structural
support and shelter/protection for components required for safe shutdown following the SBO
and fire protection regulated events. The buildings also provide support and shelter/protection
for the outboard main steam isolation valves leakage pathway to condenser.
The failure of NSR SSCs in the turbine buildings could prevent the satisfactory accomplishment
of an SR function. The turbine buildings also perform functions that support fire protection and
SBO.
The intended functions within the scope of license renewal include the following:
*

provides structural support and shelter/protection for the outboard main steam isolation
valves leakage pathway to condenser

*

not adversely impact other Class I structures as a result of a DBE

*

provides structural support and shelter/protection for components relied upon to
demonstrate compliance with the SBO and fire protection regulated events

*

shelters and protects a component from the effects of weather or localized
environmental conditions
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*

provides structural and functional support, for in-scope structures and components, by
an NSR component

In LRA Table 2.4.7.1, the applicant identified the following turbine buildings component types
that are within the scope of license renewal and subject to an AMR:
*
*
*
*
*
*
*
*
*

hatches/plugs
metal roofing
masonry block (within scope for Unit 2 only)
electrical and l&C penetrations
mechanical penetrations
piles
reinforced concrete beams, columns, walls, and slabs
roof membrane
structural steel beams, columns, plates and trusses

2.4.7.1.2 Staff Evaluation
The staff reviewed LRA Section 2.4.7.1 and UFSAR Section 12.2.3 using the evaluation
methodology described in SER Section 2.4. The staff conducted its review in accordance with
the guidance described in SRP-LR Section 2.4.
In conducting its review, the staff evaluated the structural component functions described in the
LRA and UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the
applicant had not omitted from the scope of license renewal any components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant had identified as being within the scope of license renewal to verify that the applicant
had not omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21(a)(1).
The stalfs review of LRA Section 2.4.7.1 identified an area in which additional information was
necessary to complete the review of the applicant's scoping and screening results. The
applicant responded to the staff's RAI as discussed below.
In RAI 2.4 -11 (a), the applicant was requested to provide additional information regarding the
turbine buildings. The staff also requested the applicant to explain the basis for stating that
masonry block utilized for Units 1 and 3 is not in scope for the period of extended operation.
The staff further requested the applicant to identify items that require an AMR, such as
structural steel embedments, carbon steel boltings, grouted concrete, metal sidings, and
waterproofing membrane materials.
In a letter dated January 24, 2005, the applicant responded as follows:
The masonry wall in the unit 2 Turbine Building provides a structural NSR support
intended function for cable tray supports for cables required to support the off-site AC
recovery for SBO requirements. The SBO cables are routed through the unit 2 Turbine
Building in a cable gallery with walls constructed of masonry block, to the north end o
tie unit 2 Turbine Building, and then to a concrete tunnel buried in the yard north of the
Turbine Building. The concrete tunnel provides access to the 161 kV and 500kV
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Switchyards. Only the unit 2 Turbine Building masonry walls are in scope due to the
unique cable gallery to tunnel routing of the cables required to support the off-site AC
recovery for SBO requirements for all units. This unique cable gallery does not exist in
the unit 1 or 3 Turbine Buildings.
The following components are also located in the BFN Turbine Buildings and are
evaluated as Structures and Component Supports commodities in LRA section 2.4.8:
*
*
*
*
*
*
*
*

ASME Equivalent Supports and Components
Cable Trays and Supports
Conduit and Supports
Electrical Panels, Racks, Cabinets, and Other Enclosures
Equipment Supports and Foundations
Instrument Racks, Frames, Panels, & Enclosures
Non-ASME Equivalent Supports and Components
Stairs, Platforms, Grating Supports

The applicant noted that for in-scope components evaluated in LRA Section 2.4.8, the
components also include support structural members, welds, bolting, anchorage and building
concrete at anchorage (including base plate and grout) to the structure. Waterproofing
membranes are not relied upon to support the intended functions of the structural components
of BFN structures.
The staff found that the applicant had adequately responded to RAI 2.4 -11 (a) related to the
turbine buildings structures. Therefore, the concern described in RAI 2.4-11(a) is resolved.
2.4.7.1.3 Conclusion
The staff reviewed the LRA, related structural components, and RAI response described above
to determine whether any SSCs that should be within the scope of license renewal had not
been identified by the applicant. No omissions were identified. In addition, the staff performed a
review to determine whether any components that should be subject to an AMR had not been
identified by the applicant. No omissions were identified. On the basis of its review, the staff
concluded that there is reasonable assurance that the applicant had adequately identified the
turbine buildings components that are within the scope of license renewal, as required by
10 CFR 54.4(a), and the turbine buildings components that are subject to an AMR, as required
by 10 CFR 54.21(a)(1).

2.4.7.2 Diesel High Pressure Fire Pump House
2.4.7.2.1 Summary of Technical Information in the Application
In LRA Section 2.4.7.2, the applicant described the diesel high pressure fire pump house. The
diesel high pressure fire pump house is a shared structure for BFN. The pump house provides
structural support and shelter/protection for the diesel high pressure fire pump.

2-198

The entire diesel high pressure fire pump house contains components that are subject to an
AMR. The diesel high pressure fire pump house performs functions that support fire protection.
The intended functions within the scope of license renewal include the following:
*

provides structural support and shelter/protection for components relied upon to
demonstrate compliance with the fire protection regulated event

*

prevents debris from entering a system or component

*

shelters and protects a component from the effects of weather or localized
environmental conditions

*

provides structural and functional support, for in-scope structures and components, by
an NSR component

In LRA Table 2.4.7.2, the applicant identified the following diesel high pressure fire pump house
component types that are within the scope of license renewal and subject to an AMR:
*
*
*
*
*
*
*
*

metal roofing
metal siding
electrical and l&C penetrations
mechanical penetrations
piles
reinforced concrete beams, columns, walls, and slabs
roof membrane
structural steel beams, columns, plates, and trusses

2.4.7.2.2 Staff Evaluation
The staff reviewed LRA Section 2.4.7.2 using the evaluation methodology described in SER
Section :2.4. The staff conducted its review in accordance with the guidance described in
SRP-LR Section 2.4.
In conducting its review, the staff evaluated the structural component functions described in the
LRA in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had not
omitted from the scope of license renewal any components with intended functions delineated
under 1C0 CFR 54.4(a). The staff then reviewed those components that the applicant had
identified as being within the scope of license renewal to verify that the applicant had not
omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21(a)(1).
The staffs review of LRA Section 2.4.7.2 identified area in which additional information was
necessary to complete the review of the applicant's scoping and screening results. The
applicant responded to the staffs RAI as discussed below.
In RAI 2.4 -11 (b), dated December 20, 2004, the staff requested the applicant to identify item;
that require an AMR, such as structural steel embedments, carbon steel boltings, grouted
concrete, and waterproofing membrane materials.
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In its response, by letter dated January 24, 2005, the applicant stated:
The following components are also located in the diesel high pressure fire pump house
and are evaluated as structures and component supports commodities in LRA section
2.4.8:
*
*
*
*

Conduit and Supports
Electrical Panels, Racks, Cabinets, and Other Enclosures
Equipment Supports and Foundations
Non-ASME Equivalent Supports and Components

The applicant noted that for in-scope components evaluated in LRA Section 2.4.8, the
components also include support structural members, welds, bolting, anchorage and building
concrete at anchorage (including base plate and grout) to the structure. Waterproofing
membranes are not relied upon to support the intended functions of the structural components
of BFN structures.
The staff found that the applicant had adequately responded to RAI 2.4 -11 (b) related to the
diesel high pressure fire pressure fire pump house structure. Therefore, the staff's concern
described in RAI 2.4-11 (b) is resolved.
2.4.7.2.3 Conclusion
The staff reviewed the LRA, related structural components, and RAI response described above
to determine whether any SSCs that should be within the scope of license renewal had not
been identified by the applicant. No omissions were identified. In addition, the staff performed a
review to determine whether any components that should be subject to an AMR had not been
identified by the applicant. No omissions were identified. On the basis of its review, the staff
concluded that there is reasonable assurance that the applicant had adequately identified the
diesel high pressure fire pump house components that are within the scope of license renewal,
as required by 10 CFR 54.4(a), and the diesel high pressure fire pump house components that
are subject to an AMR, as required by 10 CFR 54.21 (a)(1).
2.4.7.3 Vent Vaults
2.4.7.3.1 Summary of Technical Information in the Application
In LRA Section 2.4.7.3, the applicant described the vent vaults. A vent vault is provided for each
unit. Each vent vault is a concrete structure with an open top. The base foundation for each
vent vault is founded on compacted backfill that is located within the earth berm and adjacent to
the respective reactor building. The vent vaults contain components required for the reactor
building ventilation system supply, including the secondary containment isolation dampers.
The portions of the vent vaults containing components subject to an AMR include the east and
west walls and the floor slab. The failure of NSR systems, SSCs in the vent vaults could
prevent the satisfactory accomplishment of an SR function.
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The intended function within the scope of license renewal is to provide structural and functional
support for in-scope structures and components by an NSR component.
In LRA Table 2.4.7.3, the applicant identified the following vent vaults component types that are
within the scope of license renewal and subject to an AMR:
reinforced concrete beams, columns, walls, and slabs
2.4.7.3.2 Staff Evaluation
The staff reviewed LRA Section 2.4.7.3 using the evaluation methodology described in SER
Section 2.4. The staff conducted its review in accordance with the guidance described in
SRP-LR Section 2.4.
In conducting its review, the staff evaluated the structural component functions described in the
LRA in accordance with the requirements of 10 CFR 54.4(a) to verify that the applicant had not
omitted from the scope of license renewal any components with intended functions delineated
under 11) CFR 54.4(a). The staff then reviewed those components that the applicant had
identified as being within the scope of license renewal to verify that the applicant had not
omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21(a)(1).
The staff's review of LRA Section 2.4.7.3 identified area in which additional information was
necessary to complete the review of the applicant's scoping and screening results. The
applicant responded to the staff's RAI as discussed below.
In RAI 2.4-9(a), dated December 20, 2004, the staff stated that LRA Section 2.4.3 lists several
structures that are not shown in drawing 0-10E201-01-LR. Therefore, the staff requested the
applicant to clarify the reason why the three vent vaults shown in drawing 0-10E201-01-LR do
not indicate the specific systems or components contained or sheltered within them.
Additionally, the applicant was requested to identify items that require an AMR, such as
structural steel embedments, carbon steel boltings, grouted concrete, and waterproofing
membrane materials.
In its response, by letter dated January 24, 2005, the applicant stated:
The three vent vaults are open-top concrete structures located within the earth berm
adjacent to their associated reactor building. The vent vaults contain components
required for the reactor building ventilation system supply, including the secondary
containment isolation dampers. Other than the "Reinforced Concrete Beams, Columns,
Walls and Slabs" noted on LRA Table 2.4.7.3, they contain no components that require
an aging management review.
The staff found that the applicant had adequately responded to RAI 2.4-9(a) on the vent vaults
structure. Therefore, the staffs concern described in RAI 2.4-9(a) is resolved.
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2.4.7.3.3 Conclusion
The staff reviewed the LRA, related structural components, and RAI response described above
to determine whether any SSCs that should be within the scope of license renewal had not
been identified by the applicant. No omissions were identified. In addition, the staff performed a
review to determine whether any components that should be subject to an AMR had not been
identified by the applicant. No omissions were identified. On the basis of its review, the staff
concluded that there is reasonable assurance that the applicant had adequately identified the
vent vaults components that are within the scope of license renewal, as required by
10 CFR 54.4(a), and the vent vaults components that are subject to an AMR, as required by
10 CFR 54.21 (a)(1).
2.4.7.4 Transformer Yard
2.4.7.4.1 Summary of Technical Information in the Application
In LRA Section 2.4.7.4, the applicant described the transformer yard. The transformer yard is a
shared feature for all three units. The transformer yard supports components required for power
restoration following the SBO regulated event.
The transformer yard performs functions that support SBO.
The intended functions within the scope of license renewal include the following:
*

provides structural support for components relied upon to demonstrate compliance with
the SBO regulated event

*

provides structural and functional support, for in-scope structures and components, by
an NSR component

In LRA Table 2.4.7.4, the applicant identified the following transformer yard component types
that are within the scope of license renewal and subject to an AMR:
*
*
*
*
*

piles
structural
structural
structural
structural

steel beams
columns
plates
trusses

2.4.7.4.2 Staff Evaluation
The staff reviewed LRA Section 2.4.7.4 and UFSAR Sections 8.2, 8.4 and 8.10 using the
evaluation methodology described in SER Section 2.4. The staff conducted its review
in accordance with the guidance described in SRP-LR Section 2.4.
In conducting its review, the staff evaluated the structural component functions described in the
LRA and UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the
applicant had not omitted from the scope of license renewal any components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
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applicant had identified as being within the scope of license renewal to verify that the applicant
had not omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21(a)(1).
The stalfs review of LRA Section 2.4.7.4 identified an area in which additional information was
necessary to complete the review of the applicant's scoping and screening results. The
applicant responded to the staff's RAI, as discussed below.
In RAI 2.4 -11 (d), dated December 20, 2004, the staff requested the applicant, with respect tD
the transformer yard, to identify, items such as structural steel embedments, carbon steel plates
and boltings, reinforced concrete pads and footings, grouted concrete, and waterproofing
membrane materials that require an AMR.
In its response by letter, dated January 24, 2005, the applicant stated:
The following components are also located in the BFN Transformer Yard, and are
evaluated as Structures and Component Supports commodities in LRA section 2.4.8:
*

Equipment Supports and Foundations

The applicant noted that for in-scope components evaluated in LRA Section 2.4.8, the
components also include support structural members, welds, bolting, anchorage and building
concrete at anchorage (including base plate and grout) to the structure. Waterproofing
membranes are not relied upon to support the intended functions of the structural components
of BFN structures.
The staff found that the applicant had adequately responded to RAI 2.4-11 (d) related to the
transformer yard structure. Therefore, the staff's concern described in RAI 2.4-11 (d) is
resolved.
2.4.7.4.3 Conclusion
The staff reviewed the LRA, related structural components, and RAI response described above
to determine whether any SSCs that should be within the scope of license renewal had not
been identified by the applicant. No omissions were identified. In addition, the staff performed a
review to determine whether any components that should be subject to an AMR had not been
identified by the applicant. No omissions were identified. On the basis of its review, the staff
concluded that there is reasonable assurance that the applicant had adequately identified the
transformer yard components that are within the scope of license renewal, as required by
10 CFR 54.4(a), and the transformer yard components that are subject to an AMR, as required
by 10 Cl:R 54.21(a)(1).
2.4.7.5 161 kVSwitchyard
2.4.7.5.1 Summary of Technical Information in the Application
In LRA section 2.4.7.5, the applicant described the 161 kV switchyard, which is a shared
feature for all three units. The switchyard routes power from offsite transmission lines into BFN
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for onsite use. The 161 kV switchyard supports components required for power restoration
following the SBO regulated event.
The 161 kV switchyard performs functions that support SBO.
The intended functions within the scope of license renewal include the following:
*

provides structural support and shelter/protection for components that are relied upon to
demonstrate compliance with the SBO regulated event

*

shelters and protects a component from the effects of weather or localized
environmental conditions

*

provides structural and functional support, for in-scope structures and components, by
an NSR component

In LRA Table 2.4.7.5, the applicant identified the following 161 kV switchyard component types
that are within the scope of license renewal and subject to an AMR:
*
*
*
*
*

structural
structural
structural
structural
tunnels

steel beams
columns
plates
trusses

2.4.7.5.2 Staff Evaluation
The staff reviewed LRA Section 2.4.7.5 and UFSAR Sections 1.5,1.6, 8.1, 8.3, 8.4, and 8.10
using the evaluation methodology described in SER Section 2.4. The staff conducted its review
in accordance with the guidance described in SRP-LR Section 2.4.
In conducting its review, the staff evaluated the structural component functions described in the
LRA and UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the
applicant had not omitted from the scope of license renewal any components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant had identified as being within the scope of license renewal to verify that the applicant
had not omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21(a)(1).
The staffs review of LRA Section 2.4.7.5 identified an area in which additional information was
necessary to complete the review of the applicant's scoping and screening results. The
applicant responded to the staffs RAI as discussed below.
In RAI 2.4 -11 (d)(2), dated December 20, 2004, the staff requested the applicant to identify
items that require an AMR, such as structural steel embedments, carbon steel plates and
boltings, reinforced concrete pads and footings, grouted concrete, and waterproofing
membrane materials.
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In its response, by letter January 24, 2005, the applicant stated:
The following components are also located in the BFN 161 kV Switchyard and are
evaluated as Structures and Component Supports commodities in LRA section 2.4.8:
*
*
*
*

Equipment Supports and Foundations
Cable Trays and Supports
Conduit and Supports
Electrical Panels, Racks, Cabinets, and Other Enclosures

The applicant noted that for in-scope components evaluated in LRA Section 2.4.8, the
components also include support structural members, welds, bolting, anchorage and building
concrete at anchorage (including base plate and grout) to the structure. Waterproofing
membranes are not relied upon to support the intended functions of the structural components
of BFN structures.
The staff found that the applicant had adequately responded to RAI 2.4-11 (d) related to the 161
kV switchyard structure. Therefore, the staffs concern described in RAI 2.4-11 (d) is resolved..
2.4.7.5.3 Conclusion
The staff reviewed the LRA, related structural components, and RAI response described above
to determine whether any SSCs that should be within the scope of license renewal had not
been identified by the applicant. No omissions were identified. In addition, the staff performed a
review to determine whether any components that should be subject to an AMR had not been
identified by the applicant. No omissions were identified. On the basis of its review, the staff
concluded that there is reasonable assurance that the applicant had adequately identified the
161 kV switchyard components that are within the scope of license renewal, as required by
10 CFR 54.4(a), and the 161 kV switchyard components that are subject to an AMR, as
required by 10 CFR 54.21 (a)(1).
2.4.7.6 500 kVSwitchyard
2.4.7.6.1 Summary of Technical Information in the Application
In LRA Section 2.4.7.6, the applicant described the 500 kV switchyard. The 500 kV switchyard
is a shared feature for all three units. The switchyard routes power to offsite transmission lines
and can be used to route power into BFN for onsite use. The 500 kV switchyard supports
components required for power restoration following an SBO regulated event.
The 500 kV switchyard performs functions that support SBO.
The intended functions within the scope of license renewal include the following:
*

provides structural support and shelter/protection for components that are relied upon to
demonstrate compliance with the SBO regulated event

*

shelters and protects a component from the effects of weather or localized
environmental conditions
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*

provides structural and functional support, for in-scope structures and components, by
an NSR component

In LRA Table 2.4.7.6, the applicant identified the following 500 kV switchyard component types
that are within the scope of license renewal and subject to an AMR:
*
*
*
*
*

structural
structural
structural
structural
tunnels

steel beams
columns
plates
trusses

2.4.7.6.2 Staff Evaluation
The staff reviewed LRA Section 2.4.7.6 and UFSAR Sections 1.5, 1.6, 8.1, 8.3, 8.4, and 8.10
using the evaluation methodology described in SER Section 2.4. The staff conducted its review
in accordance with the guidance described in SRP-LR Section 2.4.
In conducting its review, the staff evaluated the structural component functions described in the
LRA and UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the
applicant had not omitted from the scope of license renewal any components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant had identified as being within the scope of license renewal to verify that the applicant
had not omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21 (a)(1).
The staffs review of LRA Section 2.7.4.6 identified an area in which additional information was
necessary to complete the review of the applicant's scoping and screening results. The
applicant responded to the staffs RAI as discussed below.
In RAI 2.4-11 (d)(3), dated December 20, 2004, the staff requested the applicant to identify
items that require an AMR, such as structural steel embedments, carbon steel plates and
boltings, reinforced concrete pads and footings, grouted concrete, and waterproofing
membrane materials.
In its response, by letter, dated January 24, 2005, the applicant stated:
The following components are also located in the BFN 500 kV Switchyard and are
evaluated as Structures and Component Supports commodities in LRA section 2.4.8:
*
*
*
*

Equipment Supports and Foundations
Cable Trays and Supports
Conduit and Supports
Electrical Panels, Racks, Cabinets, and Other Enclosures

The applicant noted that for in-scope components evaluated in LRA Section 2.4.8, the
components also include support structural members, welds, bolting, anchorage and building
concrete at anchorage (including base plate and grout) to the structure. Waterproofing
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membranes are not relied upon to support the intended functions of the structural components
of BFN structures.
The staff found that the applicant had adequately responded to RAI 2.4-11 (d) related to the 51)0
kV switchyard structure. Therefore, the staffs concern described in RAI 2.4-11 (d) is resolved.
2.4.7.6.3 Conclusion
The staff reviewed the LRA, related structural components, and RAI response described above
to determine whether any SSCs that should be within the scope of license renewal had not
been identified by the applicant. No omissions were identified. In addition, the staff performed a
review to determine whether any components that should be subject to an AMR had not been
identified by the applicant. No omissions were identified. On the basis of its review, the staff
concluded that there is reasonable assurance that the applicant had adequately identified the
500 kV switchyard components that are within the scope of license renewal, as required by
10 CFR 54.4(a), and the 500 kV switchyard components that are subject to an AMR, as
required by 10 CFR 54.21(a)(1).
Section 2.4.7.7. In earlier RAI 2.4-1 response, dated January 24, 2005, the applicant stated
that isolation valve pits are Class II NSR structures that provide structural support and shelter
protection for the hardened wetwell vent piping and components. Since these isolation valve
pits provide an intended function for an in scope mechanical system, therefore, are included
within the scope of license renewal. In Attachment 1 to its letter, the applicant added LRA
Section :2.4.7.7, as discussed below.
2.4.7.7 Isolation Valve Pits
2.4.7.7.1 Summary of Technical Information in the Application
In added LRA Section 2.4.7.7, the applicant described the isolation valve pits, stating that there
is an isolation valve pit for each unit.
The failure of NSR SSCs in the isolation valve pits could potentially prevent the satisfactory
accomplishment of an SR function.
The intended functions within the scope of license renewal include the following:
*

shelters and protects a component from the effects of weather or localized
environmental conditions

*

provides structural and functional support, for in-scope structures and components, by
an NSR component

In added LRA Table 2.4.7.7, the applicant identified the following isolation valve pits component
types that are within the scope of license renewal and subject to an AMR:
*
*
*

caulking & sealants
penetrations electrical and I&C
penetrations mechanical
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*
*

reinforced concrete beams, columns, walls, and slabs
structural steel beams, columns, plates, and trusses

2.4.7.7.2 Staff Evaluation
The staff reviewed added LRA Section 2.4.7.7 using the evaluation methodology described in
SER Section 2.4. The staff conducted its review in accordance with the guidance described in
SRP-LR Section 2.4.
In conducting its review, the staff evaluated the structural component functions described in the
added section of the LRA in accordance with the requirements of 10 CFR 54.4(a) to verify that
the applicant had not omitted from the scope of license renewal any components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant had identified as being within the scope of license renewal to verify that the applicant
had not omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21 (a)(1).
2.4.7.7.3 Conclusion
The staff reviewed the added LRA Section 2.4.7.7 and related structural/component information
to determine whether any SSCs that should be within the scope of license renewal were not
identified by the applicant. No omissions were identified. In addition, the staff performed a
review to determine whether any components that should be subject to an AMR were not
identified by the applicant. No omissions were identified. On the basis of its review, the staff
concluded that there is reasonable assurance that the applicant had adequately identified the
isolation valve pits components that are within the scope of license renewal, as required by
10 CFR 54.4(a), and that the applicant had adequately identified the isolation valve pits
components that are subject to an AMR, as required by 10 CFR 54.21 (a)(1).
Sections 2.4.7.8 and 2.4.7.9. The staff, in an earlier RAI 2.1-2A(3) dated September 3, 2004,
requested additional information related to seismic Class I piping boundaries for identifying
additional piping segments and supports/equivalent anchors that need to be placed in the
scope of license renewal to satisfy the 10 CFR 54.4(a)(2) criterion. The staff had asked whether
if this review brought into scope any new buildings not in the original application. By response
dated February 28, 2005, the applicant identified two additional buildings brought into the LRA
scope and the added LRA sections are as follows.
2.4.7.8 Radwaste Building
2.4.7.8.1 Summary of Technical Information in the Application
In LRA Section 2.4.7.8, the applicant identified the structures and components of the radwaste
building that are subject to an AMR for license renewal.
The radwaste building is a cellular box-type concrete structure extending approximately 20 feet
below grade and 30 feet above grade and supported by steel H-piles driven to bedrock. This
building houses services common to all three units. The radwaste building is comprised
predominantly of thick walls and slabs, the dimensions of which are determined by shielding
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requirements. In a few instances, walls and slabs are determined by structural requirements
The roof system is a steel-framed structure with either bracket supports on concrete walls or
steel columns supported by the concrete floor at an elevation of 580.0 feet.
In LRA Table 2.4.7.8, the applicant identified the following radwaste building component types
that are within the scope of license renewal and subject to an AMR:
*
*

masonry block
metal roofing

*

piles

*
*
*

reinforced concrete beams, columns, walls, and slabs
roof membrane
;structural steel beams, columns, plates, and trusses

2.4.7.8.2 Staff Evaluation
The staff reviewed LRA Section 2.4.7.8 and UFSAR Section 12.2.5 using the evaluation
methodology described in SER Section 2.4. The staff conducted its review in accordance with
the guidance described in SRP-LR Section 2.4.
In conducting its review, the staff evaluated the structural component functions described in the
LRA and UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the
applicant had not omitted from the scope of license renewal any components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant had identified as being within the scope of license renewal to verify that the applicant
had not omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21(a)(1).
The staffs review of LRA Section 2.4.7.8 identified an area in which additional information was
necessary to complete the review of the applicant's scoping and screening results. The
applicant responded to the staffs RAI as discussed below.
In RAI 2.4-15, dated March 25, 2005, the staff stated that LRA Section 2.4.7.8 states that "The
portions of the radwaste building that contain components requiring an AMR include the entire
structure and the component supports discussed above." Therefore, the staff requested the
applicant to confirm that all structural elements of the radwaste building are scoped and
screened in Table 2.4.7.8. If not, the applicant was requested to list those elements of the
radwaste building that are excluded from the table and discuss the basis for their exclusion
including BFN's assessment of the 11/I implication of the excluded elements upon their adjacent
in-scope elements pursuant to 10 CFR 54.4 (a)(2).
In its response, by letter dated April 14, 2005, the applicant stated that all structural elements of
the radwaste building are scoped and screened in LRA Table 2.4.7.8.
The staff found the above response to RAI 2.4-15 acceptable. Therefore, the staff's concern
described in RAI 2.4-15 is resolved.
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2.4.7.8.3 Conclusion
The staff reviewed the LRA, related structural components, and RAI response described above
to determine whether any SSCs that should be within the scope of license renewal had not
been identified by the applicant. No omissions were identified. In addition, the staff performed a
review to determine whether any components that should be subject to an AMR had not been
identified by the applicant. No omissions were identified. On the basis of its review, the staff
concluded that there is reasonable assurance that the applicant had adequately identified the
radwaste building components that are within the scope of license renewal, as required by
10 CFR 54.4(a), and the radwaste building components that are subject to an AMR, as required
by 10 CFR 54.21 (a)(1).
2.4.7.9 Service Building
2.4.7.9.1 Summary of Technical Information in the Application
In LRA Section 2.4.7.9, the applicant identified the structures and components of the service
building that are subject to an AMR for license renewal.
This structure consists of exterior concrete walls and footings with an interior structural steel
frame supported by concrete footings and floor slabs. The building provides office and shop
areas for various onsite organizations.
In LRA Table 2.4.7.9, the applicant identified the following service building component types
that are within the scope of license renewal and subject to an AMR:
*
*
*
*
*

masonry block
metal roofing
reinforced concrete beams, columns, walls, and slabs
roof membrane
structural steel beams, columns, plates, and trusses

2.4.7.9.2 Staff Evaluation
The staff reviewed LRA Section 2.4.7.9 and UFSAR Section 12.2.6.2 using the evaluation
methodology described in SER Section 2.4. The staff conducted its review in accordance with
the guidance described in SRP-LR Section 2.4.
In conducting its review, the staff evaluated the structural component functions described in the
LRA and UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the
applicant had not omitted from the scope of license renewal any components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant had identified as being within the scope of license renewal to verify that the applicant
had not omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21 (a)(1).

2-210

The stalf's review of LRA Section 2.4.7.9 identified an area in which additional information was
necessary to complete the review of the applicant's scoping and screening results. The
applicant responded to the staff's RAI as discussed below.
In RAI 2.4-16, dated March 25, 2005, the staff stated that LRA Section 2.4.7.9 seems to
indicate that only a portion of the service building is scoped and screened in LRA Table 2.4.7.9.
Since the LRA provides only a general description of the boundaries between the in-scope arid
out-of-scope structural elements of the service building, the staff requested the applicant to list
those elements of the service building that are excluded from the table and discuss the basis
for their exclusion including BFN's assessment of the 11/I implication of the excluded elements
upon their adjacent in-scope elements pursuant to 10 CFR 54.4 (a)(2).
In its response, by letter dated April 14, 2005, the applicant stated:
During the scoping and screening of the Service Building for the newly identified
miechanical systems discussed in the response to RAI 2.1-2A(3), only a limited area of
the Service Building contained the new in-scope mechanical piping. Based on that fact,
ii was determined that the entire structure did not need to be within the scope of license
renewal for the period of extended operation and this is described in the second
paragraph of the response as noted on page E3-9 and reads as following; 'The Servic:e
Building contains CO2 piping and a liquid (water) filled piping for the fire protection
system that are required to support fire protection requirements (10 CFR 50.48) based
on the criterion of 10 CFR 54.4 (a)(3). Only those rooms of the Service Building that
contain the fire protection piping are required to provide structural support and
shelter/protection to support the intended function of the fire protection piping."
In order to maintain the structural integrity of the structure within the scope of license
renewal and provide reasonable assurance that these piping systems will be able to
perform their intended functions, a portion of the structure was required to be in-scope
such that the structure will perform its intended functions of "shelter/protection" and
"structural support" of 10 CFR 54.4(a)(3) components. The in-scope boundary of the
Service Building is described in the second paragraph on page E3-10 and reads as
following; "in order to maintain the structural integrity of the Service Building to provide!
its intended functions for the in-scope components, the building area considered
in-scope for the structure will be extended two column line bays in the west direction to
column line S4 and will include the entire structure in the north-south direction between
the personnel corridors on elevations 565.0' and 580.0' and roof at elevation 595.0'
south of column line Sa to the north exterior wall of the Service Building. It should be
noted that column line S7 is the east exterior wall of the Service Building and is located
adjacent and parallel to the west exterior wall of the Unit 1 turbine building. Additionally,
from the foundation slab at El 565.0' (top of floor slab EL 565.0') to the general roof
deck of the structure at EL 595.0' and to EL 605.0' above the mechanical equipment
rorom located between column lines S5 and S6 (west to east) and the Pull-Out Space &
Shop Storage between column lines S6 and S7 (west to east) and between column lines
Sb to approximately 6 ft north of column line Sh (south to north) defines the in-scope
height of the structure." The basis for concluding that the structural integrity boundary of
the in-scope structure will be maintained is based on a review of the design of the
Service Building.
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The structural elements of the Service Building that are listed in Table 2.4.7.9
encompass all the structural elements of the Service Building and none were excluded.
The staff found the above response to RAI 2.4-16 acceptable. Therefore, the staffs concern
described in RAI 2.4-16 is resolved.
2.4.7.9.3 Conclusion
The staff reviewed the LRA, related structural components, and RAI response described above
to determine whether any SSCs that should be within the scope of license renewal had not
been identified by the applicant. No omissions were identified. In addition, the staff performed a
review to determine whether any components that should be subject to an AMR had not been
identified by the applicant. No omissions were identified. On the basis of its review, the staff
concluded that there is reasonable assurance that the applicant had adequately identified the
service building components that are within the scope of license renewal, as required by
10 CFR 54.4(a), and the service building components that are subject to an AMR, as required
by 10 CFR 54.21 (a)(1).
2.4.8 Structures and Component Supports Commodities
2.4.8.1 Structures and Component Supports Commodity Group
2.4.8.1.1 Summary of Technical Information in the Application
In LRA Section 2.4.8.1, the applicant described the structures and component supports
commodity group. This group includes specific types of structures and component support
elements located in structures that are within the scope of license renewal. Physical interfaces
exist with the structure, system or component being supported and with the building structural
element to which the support is anchored. The supports located within a structure that are
included within the scope of license renewal are identified under the individual structure's
description. The in-scope items include support members, welds, bolted connections,
anchorage (including base plate and grout) to the building structure, spring hangers, guides,
and building concrete at bolt locations.
The component supports commodity group includes the following sub-groups: (1) supports for
ASME piping and components (GALL Report Items lll.B1); (2) supports for cable trays, conduit,
HVAC ducts, tube track, instrument tubing and non-ASME piping and components (GALL
Report Items lll.B2); (3) anchorage of racks, panels, cabinets, and enclosures for electrical
equipment and instrumentation (GALL Report Items lll.B3); (4) supports for emergency diesel
generator (EDG), HVAC system components, and miscellaneous mechanical equipment (GALL
Report Items lll.B4); and (5) supports for platforms, pipe whip restraints, jet impingement
shields, masonry walls, and other miscellaneous structures (GALL Report Items lll.B5). The
first sub-group includes the supports and support anchorage for ASME-equivalent code class
piping and components, or for the components that comprise the interface between the
structure and the mechanical component. The second sub-group includes the supports and
support anchorage for cable trays, conduits, HVAC ducts, tube track, instrument tubing, and
non-ASME piping and components that comprise the interface between the structure and the
mechanical, electrical, or instrument component. The third sub-group includes the supports and
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support anchorage for enclosures of various types that contain and support electrical
equipment. Components evaluated in this group comprise the interface between the structure
and the electrical or instrument component. The fourth sub-group includes the supports and
support anchorage for equipment not addressed in the previous groups that comprise the
boundary between the structure and the component. Finally, the fifth sub-group includes
structures and anchorage for miscellaneous structures as described above that indirectly
support operation. These components comprise the evaluated structure and its anchorage.
A primary function of a support is to provide anchorage for the supported element for DBEs so
that the supported element can perform its intended function or functions.
In LRA Table 2.4.8.1, the applicant identified the following structures and component supports
commodity group items that are within the scope of license renewal and subject to an AMR:
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

ASME-equivalent supports and components
bolting and fasteners
cable trays and supports
conduit and supports
duct banks and manholes
electrical panels, racks, cabinets, and other enclosures
equipment supports and foundations
HVAC duct supports
instrument line supports
instrument racks, frames, panels, and enclosures
non-ASME equivalent supports and components
pipe whip restraints and jet impingement shields
reinforced concrete beams, columns, walls, and slabs
stairs, platforms, and grating supports
trenches
tube rack
tunnels

2.4.8.1.2 Staff Evaluation
The staff reviewed LRA Section 2.4.8.1, UFSAR Section 5.2 and Appendix C using the
evaluation methodology described in SER Section 2.4. The staff conducted its review
in accordance with the guidance described in SRP-LR Section 2.4.
In conducting its review, the staff evaluated the structural component functions described in the
LRA and UFSAR in accordance with the requirements of 10 CFR 54.4(a) to verify that the
applicant: had not omitted from the scope of license renewal any components with intended
functions delineated under 10 CFR 54.4(a). The staff then reviewed those components that the
applicant: had identified as being within the scope of license renewal to verify that the applicant
had not omitted any passive and long-lived components that should be subject to an AMR in
accordance with the requirements of 10 CFR 54.21(a)(1).
The staffs review of LRA Section 2.4.8.1 identified areas in which additional information was
necessary to complete the review of the applicant's scoping and screening results. The
applicant: responded to the staff's RAI as discussed below.
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In RAI 2.4-13, dated December 20, 2004, the staff stated that the information provided in LRA
Section 2.4.8.1 did not make it clear to the staff that all component supports within the scope of
license renewal are included in the component supports commodity group. Therefore, the staff
requested clarification for several components listed in LRA Table 2.4.8.1. The staff requested
the applicant to provide the following:
a.

Clarify whether the ASME equivalent supports and components listed in Table 2.4.8.1
include the reactor vessel support skirt/support ring and reactor vessel upper lateral
stabilizer support. If not, the applicant was requested (1) to explain where these
supports were addressed in the LRA, and (2) to submit the technical basis for crediting
an alternate AMP for these supports, if they are not managed by ASME Section Xl,
Subsection IWF.

b.

Clarify whether the ASME Equivalent Supports and Components of LRA Table 2.4.8.1
include the drywell lower ring support and the drywell upper lateral support. If the drywell
supports are not managed by ASME Section Xl, Subsection IWF, the applicant was
requested to submit the AMR for them, including the technical basis for this exception.

c.

Since LRA Section 2.4.8.1 is not referenced anywhere in LRA Sections 2.3 or 2.4, the
applicant was requested to verify that all supports associated with components listed in
LRA Sections 2.3 and 2.4.1 through 2.4.7 are included in the component types listed in
LRA Table 2.4.8.1. If not, the applicant was requested to identify the supports not
included and submit the AMR, including credited AMPs.

d.

Confirm that the "Bolting and Fasteners" listed in LRA Table 2.4.8.1 includes anchors
directly installed into concrete.

In its response, by letter dated January 24, 2005, the applicant stated:
a.

The reactor vessel support skirt, reactor vessel support ring girder and reactor
vessel upper lateral stabilizer are included with UASME Equivalent Supports and
Components" component group as listed in LRA Table 2.4.8.1. See response to
RAI 2.4-2 (f, RAI 2.4-2 (g) and 2.4-2 (a) for AMR results for these components
respectfully.

b.

The ASME Equivalent Supports and Components of Table 2.4.8.1 do not include
the drywell lower ring support and the drywell upper lateral support. Steel
Containment Elements in Table 2.4.1.1 include the drywell lower ring support
(drywell support skirt) and the drywell upper lateral supports. These components
are classified as part of Class MC and BFN is not required to inspect MC
supports in accordance with ASME Section Xl. Refer to NRC RAls B.2.1.33-1
and B.2.1.33-2 and TVA's responses to those RAls for justification of why they
are not inspected to ASME Section Xl, Subsection IWF. The drywell lower ring
support is inaccessible (embedded in the Reactor Building concrete).

c.

LRA Section 2.4.8, "Structures and Component Supports Commodities," includes
all supports associated with the components listed in LRA Sections 2.3 and 2.4.1
through 2.4.7, with one exception:
(1)

LRA Table 2.3.1.2 of Section 2.3.1.2 identifies various components
internal to the reactor vessel that provide support for other internal
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components. Aging management of reactor vessel internals components
is presented in LRA Table 3.1.2.2.
d.

In LRA Table 2.4.8.1, the component group "Bolting and Fasteners" was
included in error and should be deleted from the table. LRA Table 2.4.8.1 should
read as shown below:

LRA Table 2.4.8.1 - Structures and Component Supports

13ornonent Tvo~e

Intended Functions

ASME Equivalent Supports and Components
Cable Trays and Supports
Conduit and Supports
Duct Banks, Manholes
Electrical Panels, Racks, Cabinets, and Other Enclosures
Equipment Supports and Foundations
HVAC Duct Supports
Instrument Line Supports
Instrument Racks, Frames, Panels & Enclosures
Non-ASME Equivalent Supports and Components
Pipe Whip Restraints and Jet Impingement Shields
Reinforced Concrete Beams, Columns, Walls, and Slabs
Stairs, Platforms, Grating Supports
Trenches
Tube Track
Tunnels

SS
SS, and/or SS(NSR)
SP, SS, and/or SS(NSR)
SS
SP, SS, and/or SS(NSR)
SS, and/or SS(NSR)
SS, and/or SS(NSR)
SS, and/or SS(NSR)
SP, SS, and/or SS(NSR)
SS, and/or SS(NSR)
PW and/or HE/ME
SS, and/or SS(NSR)
SS, and/or SS(NSR)
SS(NSR)
SS, and/or SS(NSR)
SS, and/or SS(NSR)

Each of the component support commodity groups identified in LRA section 2.4.8.1
includes bolting and anchors, including anchors installed into concrete. This information
has been provided in the discussion for the five Structures and Component Supports
Commodity Groups in LRA Section 2.4.8, pages 2.4-55 and 2.4-56.
Item (b) of the above response refers to the applicant's response to RAls B.2.1.33-1 and
B.2.1.33-2, and the applicant's justification for why the drywell lower ring support and the
drywell upper lateral support are not inspected to ASME Section Xl, Subsection IWF. The staff
evaluation covering the applicant's response to RAls B.2.1.33-1 and B.2.1.33-2 is provided in
SER Section 3.0.3.2.21.
The staff found that the applicant response, above, fully addressed the concerns identified in
RAI 2.4-13; therefore, the staffs concern described in RAI 2.4-13 is resolved.
In RAI 2.4-14, dated December 20, 2004, the staff stated that based on information provided in
LRA Section 2.4, the staff could not identify the insulation and insulation jacketing included
within the scope of license renewal nor the specific subsets of insulation and insulation
jacketing that are included in LRA Section 2.4 tables. It was also unclear whether insulation and
jacketing on the reactor coolant system had been included; therefore, the staff requested the
following of the applicant:
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*

Identify the structures and structural components designated as within the license
renewal scope that have insulation and/or insulation jacketing, and identify their location
in the plant.

*

List all insulation and insulation jacketing materials associated with the item (a) above
that require an AMR and the results of the AMR for each.

*

For insulation and insulation jacketing materials associated with the item (a) above that
do not require aging management, submit the technical basis for this conclusion,
including plant-specific operating experience.

*

For insulation and insulation jacketing materials associated with the item (a) above that
require aging management, identify the AMP(s) credited to manage aging.

In its response, by letter dated January 24, 2005, the applicant stated:
As stated in Section 2.1.7.2 of the Application, Insulation at BFN does not have an
intended function within the scope of 10 CFR 54.4(a)(3).
In its response, by letter May 18, 2005, the applicant provided follow-up information to address
the staffs concern that insulation was not in scope and subject to an AMR, as stated below:
Thermal insulation is in scope and meets the criteria of 10 CFR 54.4(a)(2) and
10 CFR 54.4(a)(3).
The AMR results for insulation/insulation jacketing are provided in the new
Section 3.0.2, shown in Attachment 2 to this response.
The staff found the above response to RAI 2.4-14 acceptable. Therefore, the staffs concern
described above is resolved.
2.4.8.1.3 Conclusion
The staff reviewed the LRA, related structural components, and RAI responses described
above to determine whether any SSCs that should be within the scope of license renewal had
not been identified by the applicant. No omissions were identified. In addition, the staff
performed a review to determine whether any components that should be subject to an AMR
had not been identified by the applicant. No omissions were identified. On the basis of its
review, the staff concluded that there is reasonable assurance that the applicant had
adequately identified the structures and component supports commodity group components
that are within the scope of license renewal, as required by 10 CFR 54.4(a), and the structures
and component supports commodity group components that are subject to an AMR, as
required by 10 CFR 54.21(a)(1).
2.4.9 Conclusion
On the basis of its review, the staff concluded that the applicant had adequately identified the
structures and components that are within the scope of license renewal, as required by
10 CFR 54.4(a), and the BFN structures and components that are subject to an AMR, as
required by 10 CFR 54.21 (a)(1).
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2.5 Scoping and Screening Results: Electrical and Instrumentation and Controls
Systems
This section documents the staff's review of the applicant's scoping and screening results for
electrical and l&C systems.
In accordance with the requirements of 10 CFR 54.21(a)(1), the applicant must identify and list
passive, long-lived electrical and l&C SSCs that are within the scope of license renewal and
subject I:o an AMR. To verify that the applicant properly implemented its methodology, the staff
focused its review on the implementation results. This approach allowed the staff to confirm that
there were no omissions of electrical and l&C system components that meet the scoping criteria
and are subject to an AMR.
Staff Evaluation Methodolog . The staff's evaluation of the information provided in the LRA was
performed in the same manner for all electrical and l&C systems. The objective of the review
was to determine if the components and supporting structures for a specific electrical and l&C,
system that appeared to meet the scoping criteria specified in the Rule had been identified by
the applicant as within the scope of license renewal, in accordance with 10 CFR 54.4. Similarly,
the staff evaluated the applicant's screening results to verify that all long-lived, passive
components were subject to an AMR in accordance with 10 CFR 54.21 (a)(1).
Scoping. To perform its evaluation, the staff reviewed the applicable LRA section and
associated component drawings, focusing its review on components that had not been
identified as within the scope of license renewal. The staff reviewed relevant licensing basis
documents, including the UFSAR, for each electrical and l&C system component to determine if
the applicant had omitted components with intended functions delineated under 10 CFR 54.4(a)
from the scope of license renewal. The staff also reviewed the licensing basis documents to
determine if all intended functions delineated under 10 CFR 54.4(a) had been specified in the
LRA. If omissions were identified, the staff requested additional information to resolve the
discrepancies.
Screening. Once the staff completed its review of the scoping results, it evaluated the
applicant's screening results. For those systems and components with intended functions, the
staff sought to determine (1) if the functions are performed with moving parts or a change in
configuration or properties, or (2) if they are subject to replacement based on a qualified life or
specified time period, as described in 10 CFR 54.21 (a)(1). For those that did not meet either of
these criteria, the staff sought to confirm that these electrical and l&C systems and components
were subject to an AMR as required by 10 CFR 54.21 (a)(1). If discrepancies were identified, *:he
staff requested additional information to resolve them.
2.5.1 Electrical and Instrumentation and Control Commodities

2.5.1.1 Summary of Technical Information in the Application
In LRA Section 2.5.1, the applicant described the electrical and l&C commodities. The electrical
and l&C commodities have intended functions to power and control components that meet the
requirements of 10 CFR 54.4. For this section, the applicant performed component-level
scoping, evaluating by commodities rather than by system components.
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The electrical and l&C commodities contain SR components that are relied on to remain
functional during, and following, design-basis events. The failure of NSR SSCs in the electrical
and l&C commodities could prevent the satisfactory accomplishment of an SR function. In
addition, the electrical and l&C commodities perform functions that support fire protection, EQ,
ATWS, and SBO.
The intended functions within the scope of license renewal include the following:
*
*
*

conducts electrical current
provides electrical insulation
provides structural support

In LRA Table 2.5.1, the applicant identified the following electrical and l&C commodities
component types that are within the scope of license renewal and subject to an AMR:
*

bus (with enclosures), transmission conductors, and high-voltage insulators (metallic
portions)

*

bus and high-voltage insulators (non-metallic portions)

*

electrical cables and connections not subject to 10 CFR 50.49 EQ requirements
(connections include connectors, splices, terminal blocks, fuse blocks/clips, and
electrical/l&C penetration assembly pigtails and connectors)

*

various electrical equipment subject to 10 CFR 50.49 EQ requirements

2.5.1.2 Staff Evaluation
The staff reviewed LRA Section 2.5.1 using the evaluation methodology described in SER
Section 2.5. The scoping and screening of electrical and l&C components were performed
using the spaces approach described in LRA Section 2.1. The staff conducted its review in
accordance with the guidance described in SRP-LR Section 2.5, "Scoping and Screening
Results - Electrical and Instrumentation and Controls Systems."
In the performance of the review, the staff reviewed the UFSAR for any functions delineated
under 10 CFR 54.4(a) that had not been identified as intended functions in the LRA, to verify
that the SSCs with such functions will be adequately managed to maintain the functions
consistent with the CLB for the extended period of operation. The staff then reviewed the LRA
to verify that passive or long-lived components were subject to an AMR in accordance with
10 CFR 54.21(a)(1).
In LRA Section 2.5.1, the applicant said that the electrical commodities meet the requirements
of 10 CFR 54.4(a)(1), 10 CFR 54.4(a)(2), and 10 CFR 54.4(a)(3) and the related requirements
for fire protection, EQ, ATWS, and SBO. During its review, the staff identified AMRs for
components that are not explicitly addressed for Unit 1. These AMR items are those identified
in the scoping and screening evaluation corresponding to LRA Appendices F3, F4, and F7,
items shown with a bold-bordered enclosures in LRA Appendix F (see SER Sections 2.6.1.3,
2.6.1.4, and 2.6.1.7). In a letter dated October 8, 2004, the staff requested additional
information required for the AMR with respect to these Unit 1 items.
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In response to a generic RAI dated January 31, 2005, the applicant provided additional
information concerning integration of Unit 1 Restart and License Renewal Activities, which
states
The license renewal application was structured to reflect the configuration and current
licensing basis of all three units. Scoping and screening as well as aging management
reviews were done based on the current licensing bases and configuration of all three
units. The differences between the units that are relevant to the application and will be
resolved prior to Unit 1 restart, are listed in Appendix F. As each activity identified in
Appendix F is completed, the corresponding highlighted (bolded bordered) text in the
license renewal application will apply to Unit 1. The only change to the application will be
to remove the bolded border. No changes are required to scoping and screening results,
aging management review results, or TLAAs. In some cases, boundary drawings would
change to reflect the bolded bordered text.
The staff reviewed the applicant's response for these items and accepts the methodology as
proposed by the applicant for these bold-bordered items throughout the LRA. These
modifications are currently not physically implemented for Unit 1 to match Units 2 and 3 CLB.
However, the applicant stated in its response that the scoping and screening as well as the
AMRs are done forward-looking for these bold-bordered enclosure items, based on the CLB for
Units 2 and 3, which will also apply to Unit 1 when the modifications are completed. As each
activity ifentified in Appendix F is completed, the corresponding bold-bordered text in the LRIk
will apply to Unit 1. The applicant commits to update the status of this implementation in a
future submittal and through the annual LRA update to the CLB, the next one in January 200(6.
This commitment will be tracked through a temporary instruction (Tl)-2509-01 as a part of the
license application verification that this commitment will be completed prior to Unit 1 restart. The
applicant also committed to inform the staff as these activities are completed and to reflect the
status in annual and other periodic updates. Based on the above, the staff finds this issue for
the electrical and l&C resolved.
In reviewing LRA Section 2.5, the staff identified areas in which additional information was
necessary to complete the evaluation of the applicant's scoping and screening results.
Therefore, the staff issued RAls concerning the specific issues to determine whether the
applicant had properly applied the scoping criteria of 10 CFR 54.4(a) and the screening criteria
of 10 CFR 54.21 (a)(1). The following discussion describes the staff's RAls and the applicant's
related responses.
In RAI 2.5-1, dated November 1, 2004, the staff stated that in LRA Section 2.5-1, the applicant
stated that scoping and screening of electrical and I&C components was performed using the
spaces approach described in LRA Section 2.1. Therefore, the staff requested the applicant to
specify if all plant spaces had been evaluated using this methodology. If any spaces had been
excluded from this evaluation, the staff asked the applicant to identify the excluded spaces and
to explain why the spaces were excluded.
In its response, by letter December 1, 2004, the applicant stated:
The 'spaces" approach was used for scoping and screening of all plant spaces. The
only time the "spaces" approach was not utilized was scoping and screening of the SEO
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recovery path. The "intended function" approach was utilized to identify which specific
components were required for SBO recovery.
The staff found this response acceptable; therefore, the staffs concern described in RAI 2.5-1
is resolved.
In RAI 2.5-2, dated November 1, 2004, the staff noted that in LRA Section 2.1.5.2 the applicant
had stated that if a component in a commodity group existed in an area where the area
conditions exceeded the commodity group's limiting environmental parameters, a further
evaluation could be performed to determine if the component was required for an intended
function of a system within the scope of license renewal. Therefore, the staff requested the
applicant to identify all the components that were excluded from the scope of license renewal
as a result of these further evaluations and to provide the basis used for excluding each
component.
By letter of December 1, 2004, the applicant responded as follows:
The following cables or cable types were scoped in by the "spaces" approach but
screened out of the scope of license renewal using further evaluations:
Cable Type THHN is PVC [polyvinyl chloride] insulated lighting wire - THHN
lighting wire was used in one circuit in the Drywell for normal lighting. This circuit
is not required for Appendix R or SBO lighting and was screened out of the
scope of license renewal.
Cable Type TW is a PVC insulated ground wire - BFN uses an ungrounded
electrical system thus equipment grounds are for personnel protection only and
degradation of the PVC insulation would not adversely affect equipment
operation.
The Safe Shutdown Analysis does not list any safety-related intended functions
for Source Range Monitors (SRMs) and Intermediate Range Monitors (IRMs)
Nuclear Instrumentation. Therefore, the Source Range and the Intermediate
Range Nuclear Instrumentation circuitry are screened out and are not subject to
an AMR.
The Safe Shutdown Analysis does not list any safety-related functions
associated with the Rod Block Monitors (RBMs). Therefore, the RBM circuitry is
screened out and is not subject to an AMR.
The only safety-related functions listed in the Safe Shutdown Analysis for the
Traversing Incore Probe system (TIP) is provide a reactor coolant pressure
boundary. Therefore, TIP circuitry is screened out and is not subject to an AMR.
The following inaccessible medium-voltage cables located in underground
conduit duct banks were screened out and not subject to an AMR since they do
not perform an intended function for license renewal as specified by
10 CFR 54.4.
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*

Cables routed to Off-gas Treatment Building Transformers A & B

*

Cables routed from the Condensate Circulating Water Pumps to the
Condensate Circulating Water Pump (CCWP) capacitor banks

*

Cables routed to Cooling Tower equipment

The staff found the exclusions and the reasons for the exclusions from the scope of license
renewal acceptable for all the components except the source range monitor (SRM) and
intermediate range monitor (IRM) cables, and the cables routed to off-gas treatment building
transformers A and B. In an email dated December 15, 2004, the staff asked the applicant for a
further response to RAI 2.5-2, clarifying why these components had been excluded from the
scope of license renewal.
The staff contended that nuclear instrumentation circuits cannot be screened out since these
circuits perform a safety function and provide trip signals to prevent any fuel damage during low
power operations. The staff, in support of this item, cited the applicant's statement in LRA
Section .2.3.3.32: "The Neutron Monitoring System detects conditions that could lead to local
fuel damage and provides signals that can be used to prevent such damage."
With regard to the SRM circuit cables, the staff concurred with the applicant that, because the
SRM cinuit cables are not designated as SR and they are not in the technical specification fcr
BFN, they do not require an AMR.
With regard to the IRM nuclear instrumentation circuitry, the applicant agreed with the staff that
IRM instrumentation circuit cables should be within the scope of license renewal because they
are part of the BFN technical specification. Because of this inclusion, the applicant confirmed
that their aging effects should be managed by the Electrical Cables Not Subject to
10 CFR 50.49 Environmental Qualification Requirements Used in Instrumentation Circuits
Program. All other accessible neutron monitoring subsystem cables and connections will be
managed by the Accessible Non-Environmental Qualification Cables and Connections
Inspection Program. This inclusion impacts the scope of the AMP's elements "Program
Description" and "NUREG-1801 Consistency." These changes have been added to the SER
Appendix A commitment table, and the applicant will modify the UFSAR supplement to reflec:
these changes.
With regard to the exclusion of cables routed to off-gas treatment building transformers A and B
because they did not serve any intended function, the staff identified technical information in
LRA Section 2.3.3.19 that stated that the off-gas system is within the scope of license renewal
in accordance with 10 CFR 54.4(a). The SR functions of the off-gas system are to provide flow
path integrity for the release of the filtered standby gas treatment system gases to the stack,
and to provide automatic closure of back-draft prevention dampers to prevent back flow and
potential ground-level release of radiation. Therefore, the staff contended that cables routed to
off-gas treatment building transformers A & B cannot be screened out.
In its response dated January 18, 2005, the applicant stated that in performing SR functions the
off-gas system relies solely on mechanical components that do not require electrical power.
Therefore, the applicant stated that medium-voltage cables routed to off-gas treatment building
transformers A and B are screened out and not subject to an AMR.
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The staff concurred with the applicant's response dated January 18, 2005, that the intended
functions of the off-gas system addressed in LRA Section 2.3.3.19 are accomplished through
mechanical means without electrical power. However, the fans of the standby gas treatment
system listed in LRA Section 2.3.2.2 are within the scope of license renewal and are powered
by these transformers. Therefore, the cables listed in LRA Section 2.3.2.2 as being in the
standby gas treatment system should be within the scope of license renewal.
Based on the above, the staff identified additional follow-up to RAI 2.5-2. In an informal request
on January 31, 2005, the staff requested clarifications on why these medium-voltage cables to
off-gas treatment building transformers A and B had been screened out.
In its response to clarifications to follow up to RAI 2.5-2, by letter dated March 2, 2005, the
applicant stated that standby gas treatment blowers, which are within the scope for license
renewal, are not powered from off-gas treatment building transformer A and B. The applicant
stated that the standby gas treatment system and the off-gas treatment system are completely
different systems, independent of each other and located in different buildings that do not share
power distribution systems or equipment. Standby gas treatment blowers, which are in scope
for license renewal, are not powered from off-gas treatment building transformers A and B. In
its response dated March 2, 2005, the applicant also provided details of the electrical circuits
that support its contention that these blowers are not powered from the above transformers.
The staff was satisfied with the explanation and considers this issue resolved.
On the basis of its review, the staff found that the applicant had adequately addressed all of the
staffs concerns raised in RAI 2.5-2. Therefore, the staffs concerns described in RAI 2.5-2 are
resolved.
In RAI 2.5-3, dated November 1, 2004, the staff requested additional information regarding the
three license renewal drawings identified in LRA Section 2.5.1 that depict the recovery path for
SBO and identify the location of each commodity group component in the recovery path circuit.
In its response, by letter December 1, 2004, the applicant properly identified the location of
each commodity group component in the SBO recovery path. The response includes details
from the 500 kV switchyard to the 4kV shutdown boards for all three units, transmission
conductor runs between breakers, and isolated phase bus runs between the main transformers
and the unit station service transformers. The applicant also stated that the SBO recovery path
circuits include control circuit wiring. The low-voltage power and control circuit wiring associated
with the power circuit breakers and disconnects are included within the scope of license
renewal, and there are no 500kV, 161 kV, or 4kV underground power circuits used in SBO
recovery paths. These details are documented in its response.
The staff found these details were in order and on the basis of its review, the staff found the
applicant's response acceptable. Therefore, the staffs concern described in RAI 2.5-3 is
resolved.
In RAI 2.5-4, dated November 1, 2004, the staff stated that during a teleconference held on
July 28, 2004, in response to a request for additional information, RAI 3.6-3, the applicant
stated that in 1997 a cross-linked polyethylene (XLPE)-insulated CCWP capacitor bank cable
failed in-service at BFN. Therefore, the staff requested that the applicant explain why these
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cables were not included within the scope of license renewal and identified as a component that
requires an AMR.
In its response to RAI 2.5-4, the applicant stated that the condensate circulating water (CCW)
system (system 027) is within the scope of license renewal because it provides manual vacuum
breaking capability to prevent backflow from the cooling tower warm channel into the forebay
upon trip of the CCW pumps. The capacitor bank provides additional starting power for the
condenser circulating water pumps to minimize loading on the electrical distribution system.
But, as previously stated in the response to RAI 2.5-2, above, the CCWP capacitor bank cables
are medium-voltage cables that do not perform an intended function for license renewal as
specified in 10 CFR 54.4. The staff had previously accepted the applicant's position that these
cables are screened out and not subject to an AMR.
On the basis of its review, the staff found that the applicant had adequately addressed the
staff's concern. Therefore, the staff's concern described in RAI 2.5-4 is resolved.
2.5.1.3 Conclusion
During its review of the information provided in the LRA, RAI responses, and the UFSAR, the
staff did not identify any omissions or discrepancies in the applicant's scoping and screening
results for electrical and l&C commodities. In addition, the staff performed a review to
determine whether any components that should be subject to an AMR had not been identified
by the applicant. No omissions were identified. On the basis of its review, the staff concluded
that the applicant had adequately identified the electrical and l&C commodities components that
are within the scope of license renewal, as required by 10 CFR 54.4(a), and the electrical and
l&C commodities components that are subject to an AMR, as required by 10 CFR 54.21 (a)(1 ,.
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2.6 Integration of Browns Ferry Nuclear. Unit 1. Restart Activities and License Renewal
Activities
BFN was designed and constructed by the applicant and licensed in 1973, 1974, and 1976
respectively. The three units are identical GE BWR/4 reactors with Mark I containments. The
units operated from original licensing until 1985 when they were voluntarily shut down by the
applicant to address management and technical issues. The applicant then implemented a
comprehensive nuclear performance plan to correct the deficiencies that led to the shutdown.
This plan included changes in management, programs, processes, and procedures, as well as
extensive equipment refurbishment, replacement, and modifications. Unit 2 was subsequently
restarted in 1991, and Unit 3 followed in 1995. In the early 1990s, the applicant decided to defer
restart of Unit 1. On May 16, 2002, the applicant announced the Unit 1 restart project. The
applicant had previously notified the staff of its intent to submit an LRA for Units 2 and 3 by
December 31, 2003. The applicant met with the staff on July 24, 2002, to discuss its proposal to
submit the LRA for all three units. Subsequent meetings were held with the staff on October 31,
2002, April 23, 2003, and September 29, 2003. Meeting summaries are documented by letters
dated November 25, 2002, June 2, 2003, and October 30, 2003, respectively, regarding the
license renewal application. In those meetings, agreement was reached with the staff on the
content and format of the application to ensure that it met all regulatory requirements and
supported staff review.
License Renewal Application Content. In the meetings referenced above, the applicant
explained that, although it was engaging in numerous plant modifications and restart activities,
the CLB for Unit 1 was well-known, defined, and documented, and the LRA would be prepared
based on the CLB. The unique element with Unit 1 is that restart activities include modifying the
Unit 1 licensing basis to make it consistent with the CLB of Units 2 and 3. During the meetings
with the staff, it was agreed the applicant would identify in the LRA the Unit 1 differences that
will be eliminated when restart activities are completed. To highlight these differences,
information not yet applicable to Unit 1 was marked with a bolded border. This annotation
methodology is consistent with previous multi-plant LRAs submitted to the staff. LRA
Appendix F describes each of these differences, its effect on the application, and the schedule
for resolution. It also provides references to application sections affected. This enabled the
applicant to submit an LRA based on the CLB for all three units, as well as to identify Unit 1
restart activities relevant to the LRA. As previously stated, the BFN units are essentially
identical, and the application is not unit-specific with regard to AMPs. The changes being
implemented as part of Unit 1 restart activities are consistent with the changes made previously
to Units 2 and 3. The AMPs are common for all three units because at restart the Unit 1
licensing basis will be the same as the licensing basis for Units 2 and 3.
2.6.1 Regulatory Framework for Review of BFN LRA and Integration Unit 1 Restart
Activities
By letter dated December 31, 2003, the applicant submitted an application pursuant to
10 CFR 54 to renew the operating licenses for the BFN Units 1, 2, and 3. The applicant is
submitting additional information concerning the status of Unit 1 restart activities and the impact
of those activities on the LRA. LRA Appendix F states that the Unit 1 restart program will result
in three operationally identical BFN units, providing assurance that the Unit 1 CLB changes
implemented prior to restart will result in the same CLB as that of Units 2 and 3 and that,
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therefore, the AMPs for each unit are the same. The Unit 1 CLB differences described in LRA
Append'x F will be resolved prior to Unit 1 restart.
BFN has a single UFSAR common to all three units. Unit 1 has been maintained in essentially
the same physical configuration as it was when it was shut down in 1985 (except for systems
required to keep Unit 1 in the shutdown condition or to support Units 2 and 3 operation). As
required by 10 CFR 50.71, the UFSAR was updated for all three units when amendments were
issued common to all the units. In 1998, the Unit 1 Technical Specifications were converted to
Improved Technical Specifications, as they were for Units 2 and 3. The license renewal UFSAR
supplement Appendix A identifies and describes the AMPs that are required for all three units.
No AMPs unique to Unit 1 are required during the period of extended operation. However, for
portions of Unit 1 systems that have not been replaced, the staff concluded that there was
insufficient operating history or data to conclude that one-time inspections are appropriate
substitutes for periodic inspections. Based on the advice from the interim review by the ACRE;
in its 5213th subcommittee meeting and in resolving the staff concerns in this matter, AMP
B.2.1.42:, uUnit 1 Periodic Inspection Program," was added to supplement one-time inspections.
The committee also felt that periodic inspections are the most significant compensating actions
for the lack of plant-specific operating experience of BFN Unit 1. This new AMP is only
applicable to Unit 1 and was added as a result of the staff reaching an agreement with the
applicant for managing piping and components left in place, specifically, the ones subjected tD
the layup program.
The LRA was structured to reflect the configuration and CLB of all three units. Scoping and
screening as well as AMRs were done based on the configuration and CLB of all three units.
The differences between the units that are relevant to the application, and which will be
resolved prior to Unit 1 restart, are listed in LRA Appendix F.
As each activity identified in LRA Appendix F is completed, the corresponding highlighted
(bold-bordered) text in the LRA will apply to Unit 1. The only change to the application will be to
remove the bolded border. No changes are required to scoping and screening results, AMR
results, or TLAAs. In some cases, boundary drawings would change to reflect the
bold-bordered text. Accordingly, the staff reviewed all the bold-bordered items in the LRA as
they will exist when Unit 1 restarts. The staff review of Unit 1 items focused on the material,
aging effect, and AMPs as they exist in Units 2 and 3. There was no unique impact of these

evaluations on Unit I items, because the applicant stated that there were no unique AMPs for
Unit 1. The BFN procedures for AMPs apply site-wide and BFN procedures for new AMPs and
AMP enhancements will be issued for all three units.
LRA Appendix F provides the applicant's plans and the schedules for Unit 1 restart activities
affecting the LRA. Whenever text shown with a bold-bordered box appears in the LRA,
indicating a licensing or design basis that only applies to Units 2 and 3, a link is provided to the
appropriate LRA Appendix F section.
LRA Appendix F summarizes the resolution of the differences between Unit I and Units 2 and
3. For each difference, the following information is presented:
Description - Describes the difference.
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Difference Resolution - Explains the methodologies and activities that the applicant plans to
use to disposition each licensing or design-basis difference.
LRA Impact - Summarizes changes that would be expected to the LRA, if the condition were
resolved prior to issuance of the renewed licenses.
Schedule for Completion - Relates to milestones rather than specific dates. The schedules
reflect the current schedules in the Unit 1 restart plan and are subject to change as the plan is
implemented. The following milestones have been defined:
*

Prior to renewed license issuance - The applicant expects the resolution activities to be
complete prior to the expected issuance date of the renewed licenses.

*

Prior to restart - The applicant will complete the resolution activities prior to Unit 1
restart.

*

Permanent - The difference is acceptable as-is for license renewal. No changes related
to license renewal are necessary or planned for the condition.

*

If a submittal is required, the submittal milestone is stated.

*

Systems/structures/components impacted - The impacted systems, structures, or
components are identified with links to the appropriate sections in LRA Chapter 2
sections and the appropriate LRA Chapter 3 sections.

*

AMPs/TLAAs Impacted - The impacted AMPs and TLAAs are identified with links to the
appropriate section in LRA Chapter 4 and Appendix B.

Staff Evaluation Methodolocv. In reviewing the technical information provided in LRA
Appendix F, and January 31, 2005, letter, the staff review was limited to verifying (1) the
sufficiency of information provided by the applicant for the 13 items that impacted the LRA
review, (2) the applicability of the 13 items to Unit 1, (3) the systems these 13 items impacted,
and (4) the plan to resolve differences between the CLB for Unit 1 and the CLB for Units 2 and
3, so that upon restart all units will have the same CLB. It should be noted that in the LRA the
restart activities listed in LRA Appendix F are generally referred to as differences in the design
basis or licensing basis. Based on the definition of CLB in 10 CFR 54.3, these activities are
more precisely described as implementation activities of the design and licensing basis. The
applicant, by submittal dated March 2, 2006, provided details of previous safety evaluations
completed under 10 CFR 50.59, under plant changes that do not require staff approval and
agreed to make these evaluations available for an audit if necessary. Even though each of the
13 activities listed in LRA Appendix F is committed to and planned for completion prior to Unit 1
restart, any unimplemented commitments would remain valid, part of the CLB, carry over into
the renewed license period, and be controlled by the NRC regulatory and oversight process.
The staffs evaluation of the information provided in the LRA was performed in the same
manner for all mechanical, civil, electrical systems as it relates to the particular item in question.
The objective of the review was to determine if the components and supporting structures for a
specific mechanical system that appeared to meet the scoping criteria specified in the Rule had
been identified by the applicant as being within the scope of license renewal. Similarly, the staff
evaluated the applicant's screening results to verify that all long-lived, passive components are
subject to an AMR in accordance with 10 CFR 54.21 (a)(1).
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Specific planned Unit 1 restart activities that impact license renewal are provided below.

2.6.1.1 Main Steam Isolation Valve Alternate Leakage Treatment
Descrimlion. In LRA Section F.1 the applicant described the proposed modification. The Unit I
CLB for MSIV leakage does not incorporate an alternate leakage treatment pathway utilizing
main steam system piping and main condenser. The Unit 1 main steam piping from the
outermost isolation valve up to the turbine stop valve, the bypass/drain piping to the main
condenser, and the main condenser is being evaluated and will be modified as required to
ensure structural integrity is retained during and following an SSE. This will allow use of
methodology that assumes plateout and holdup in the piping and condenser (in LOCA offsite
and control room dose calculations) for radioactive leakage past the MSIVs. In the LRA, the
applicant stated that this methodology was included in the Units 2 and 3 CLB and will be
incorporated prior to Unit 1 restart.
Difference Resolution. The differences between the CLB for Unit 1 and the CLB for Units 2 and
3 will be resolved prior to Unit 1 restart by approval of a technical specification change dated
July 9, 2004, and implementation of the actions committed to in the proposed change prior tc
Unit 1 restart. The applicant committed to revise plant operating procedures to provide
procedural requirements to establish the alternate leakage treatment path to the condenser and
to resolve the outliers identified in the supporting analysis.
LRA Imp)act. The Unit 1 systems and structures impacted by this modification and their LRA
sections and tables:
*
*
*
*
*
*
*
*
*

high pressure coolant injection (Section 2.3.2.3)
auxiliary boiler (Section 2.3.3.1)
sampling and water quality (Section 2.3.3.14)
reactor core isolation cooling (Section 2.3.3.23)
main steam (Section 2.3.4.1 and Table 3.4.2.1)
condensate and demineralized water (Section 2.3.4.2 and Table 3.4.2.2)
heater drains and vents (Sections 2.3.4.4 and 3.4.2.1.4 and Table 3.4.2.4)
turbine drains and miscellaneous piping (Sections 2.3.4.5 and 3.4.2.1.5 and
Table 3.4.2.5)
turbine buildings (Section 2.4.7.1)

Following resolution of this item, the license renewal results shown with a bold-bordered box in
the sections identified above will be applicable to Unit 1.
Schedule for Completion. The Unit 1 modification is scheduled for completion prior to restart
and cun-ently forecasted to be completed by August 2006. Should the applicant not receive
approval of technical specification (TS)-436, the effect on the license renewal is that the Unit 1
components credited in the MSIV alternate leakage pathway will not be within the scope of
license renewal as currently planned. The Unit 1 boundary drawings will remain accurate and
the increased scope identified by the bold-bordered boxes in the application will not be
applicable. Staff reviews of the application would not change.
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Staff Evaluation. The applicant evaluated the impacts to the scoping and screening of the
affected SSCs because of this Unit 1 restart modification. The applicant stated that after
approval of the proposed change (TS-436) and implementation of the actions committed to in
the proposed change prior to Unit 1 restart, there will be no functional differences in the
alternate leakage treatment pathways between Units 1, 2, and 3. The Unit 1 components that
comprise the alternate leakage treatment pathway will be incorporated into the appropriate
AMPs specified in the LRA, and there will be no unit-specific differences. The staff also
concurred with the applicant's evaluation that there are no changes to the previously evaluated
intended function of respective systems and components screened and scoped previously.
In addition, Unit 1 modifications impact LRA Section 2.1 "Scoping and Screening Methodology,"
which relates to the leakage pathway MSIV's structural integrity. In its response dated May 31,
2005, the applicant provided information related to RAI 2.1-2A(1) and (2) concerning NSR
components that affect SR piping regarding the secondary containment integrity and also
related to RAls 2.3.4.4-1 and 2.3.4.4-2. The staff found the applicant's response to
RAI 2.1-2A(1) and (2) acceptable; therefore, RAls 2.3.4.4-1 and 2.3.4.4-2 are closed.
In its submittal dated January 31, 2005, the applicant forecasted that this modification will be
completed by August 2006. This commitment will be tracked through a temporary instruction
Tl-2509-01 as a part of the license application verification that this commitment be will
completed prior to Unit 1 restart. Other license conditions will not permit the applicant to enter
the period of extended operation without implementing this modification.
Conclusion. During its review of the information provided in the LRA, license renewal drawings,
RAI responses, and licensing-basis information, the staff did not identify any omissions or
discrepancies in the applicant's scoping and screening results for the structures and
components because of the MSIV alternate leakage treatment modification. The scoping and
screening reviews were done based on the CLB. The differences between the units' CLBs that
are relevant to the application will be resolved prior to Unit 1 restart. The Unit 1 systems and
structures impacted by this modification, and their LRA sections and tables as indicated in the
list above, were evaluated in SER Section 2.1.3.1.2, and the staff requested additional
information. RAIs 2.1-2A(1) and (2) are related to seismic qualification of secondary
containment penetration seals. The MSIV alternate treatment modification potential involves
one such penetration. The staff in reviewing the structures and components impacted by these
modifications concluded that the applicant had adequately identified Unit 1 SSCs within the
scope of license renewal, as required by 10 CFR 54.4 (a), and the SSCs that are subject to an
AMR, as required by 10 CFR 54.21 (a)(1).
2.6.1.2 Containment Atmosphere Dilution System
Description. The CAD system consists of six pneumatic valves per unit, each with its own
accumulator and check valve. The CAD system was originally designated for short-term use
after DBEs. Long-term use (up to 100 days) was not considered in the original design. A
request to consider the long-term use of the CAD system was included in NUREG 0737 (TMI
action Plan), Item II.K.3.28 (Qualification of CAD Accumulators). The safety evaluation that
documents the acceptability of the applicant's plan to satisfy Item II.K.3.28 for all three units
was provided previously by letter dated July 24, 1985.
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The CAD system must have the capability to supply pressurized nitrogen to operate the main
steam relief valves when control air is not available to ensure the safe shutdown requirement;
of 10 CFR Part 50, Appendix R following fires, and 10 CFR 50.63 during an SBO. That
capability has been installed on Units 2 and 3 and will be installed on Unit 1.
Difference Resolution. The differences between Unit 1 versus Units 2 and 3 will be resolved
prior to IJnit 1 restart by upgrading the Unit 1 CAD accumulator system and implementing its
CLB, letter to NRC dated July 12, 1984. The capability to supply pressurized nitrogen to
operate the main steam relief valves for the long-term when control air is not available will be
provided by splitting the ring header into two sections and providing an alternate nitrogen supply
to the dtywell control air system.
LRA Impact. The Unit I systems and structures impacted by this modification and their LRA
sections:

*

containment (2.3.2.1)

*
*
*
*
*
*

containment atmosphere dilution (2.3.2.7)
control air (2.3.3.10)
sampling and water quality (2.3.3.14)
reactor building closed cooling water (2.3.3.22)
radioactive waste treatment (2.3.3.25)
feedwater (2.3.4.3)

Following resolution of this item, the license renewal results shown with a bold-bordered box in
the sect ons identified above will be applicable to Unit 1.
Schedule for Completion. The Unit 1 modification is scheduled for completion prior to restart
and currently forecasted to be completed by July 2006. Should the applicant not make the
modifications discussed above, the associated additional components planned to be installed
would not be installed and, therefore, the additional components would not be within the scope
of license renewal as currently planned. The Unit 1 boundary drawings would remain accurate
and the increased scope identified by the bold-bordered boxes in the application would not be
applicable. Staff reviews of the application would not change.
Staff Evaluation. Once the Unit I modifications are completed there will be no functional
differences in the containment atmosphere dilution nitrogen supply between Units 1, 2, and 3.
The Unil I components that comprise the containment atmosphere dilution nitrogen supply will
be incorporated into the appropriate AMPs specified in the LRA, and there will be no
unit-specific differences. As stated above, this modification is forecasted to be completed by
July 2006, and it will be duly tracked by a separate LRA Appendix A commitment and LRA
inspection prior to Unit 1 restart to confirm implementation.
In its submittal dated January 31, 2005, the applicant forecasted that this modification will be
completed by August 2006. This commitment will be tracked through a temporary instruction
TI-2509-01 as a part of the license application verification that this commitment will be
completed prior to Unit 1 restart. Other license conditions will not permit the applicant to enter
the period of extended operation without implementing this modification.
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Conclusion. During its review of the information provided in the LRA, license renewal drawings,
and licensing-basis information, the staff did not identify any omissions or discrepancies in the
applicant's scoping and screening results for the structures and components because of the
containment atmosphere dilution system modification. The scoping and screening reviews were
done based on the CLB. The differences between the units' CLBs that are relevant to the
application will be resolved prior to Unit 1 restart. The Unit 1 systems and structures impacted
by this modification, and their LRA sections and tables as indicated in the list above, were
evaluated elsewhere in the SER, and the staff did not identify any omissions or discrepancies.
Therefore, the staff concluded that the applicant had adequately identified the Unit 1 SSCs
within the scope of license renewal, as required by 10 CFR 54.4 (a), and'the SSCs that are
subject to an AMR, as required by 10 CFR 54.21 (a)(1).

2.6.1.3 FireProtection
Description. The applicant is required by 10 CFR Part 50, Appendix R to have the capability to
maintain safe shutdown during and after a fire at BFN station. The staff issued an SER, dated
December 8,1988, for the 10 CFR Part 50, Appendix R-Fire Protection Program, "Browns
Ferry Nuclear Plant, Units 1, 2, and 3 - Appendix R Safe Shutdown System Analysis," and
supplemental safety evaluation, dated November 3, 1989, on the subject. In addition, by letter
dated March 6, 1991, the staff issued an associated license amendment. The SER for the fire
protection plan and fire hazards analysis was provided by staff letter to TVA, "Fire Protection
Program - Browns Ferry Nuclear Plant Units 1, 2, and 3," dated March 31, 1993. The
applicant's Fire Protection Report, Volume 1 (UFSAR Chapter 10.11), states that the 10 CFR
Part 50, Appendix R requirements for operating units have been established and implemented
for Units 2 and 3. The staff has also issued a license amendment for the 10 CFR Part 50,
Appendix R post-fire safe shutdown program, dated November 2, 1995.
Difference Resolution. The differences between the current fire protection licensing basis for
Unit 1 and the CLB for Units 2 and 3 will be resolved prior to Unit 1 restart by implementation of
the Fire Protection Program on Unit 1.
LRA Impact. The Unit 1 systems, structures, and AMPs impacted by this modification and their
LRA sections:
*
*
*
*
*
*
*
*
*
*
*
*
*
*

reactor recirculation (2.3.1.4)
containment (2.3.2.1)
high pressure coolant injection (2.3.2.3)
residual heat removal (2.3.2.4)
containment atmosphere dilution (2.3.2.7)
residual heat removal service water (2.3.3.3)
high pressure fire protection (2.3.3.6)
control air (2.3.3.10)
sampling and water quality (2.3.3.14)
emergency equipment cooling water (2.3.3.20)
reactor water cleanup (2.3.3.21)
reactor building closed cooling water (2.3.3.22)
reactor core isolation cooling (2.3.3.23)
radioactive waste treatment (2.3.3.25)
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*
*
*
*
*
*
*
*
*
*
*

fuel pool cooling and cleanup (2.3.3.26)
control rod drive (2.3.3.29)
main steam (2.3.4.1)
condensate and demineralized water (2.3.4.2)
feedwater (2.3.4.3)
primary containment structure (2.4.1.1)
reactor buildings (2.4.2.1)
turbine buildings (2.4.7.1)
electrical and instrumentation and control commodities (2.5.1)
F:ire Protection Program (B.2.1.23)
F:ire Water System Program (B.2.1.24)

Following resolution of this item, the license renewal results shown with a bold-bordered box in
the sections identified above will be applicable to Unit 1.
It is reasonable to assume that the Fire Protection Program will be implemented prior to Unit 1
restart.
Schedule for Completion. The Unit 1 analyses and modifications are scheduled for completion
prior to restart and currently forecasted to be completed by August 2006.
Staff Evaluation. Once the Unit 1 Fire Protection Program modifications are completed there will
be no functional differences between Units 1, 2, and 3. The Unit 1 components that comprise
the high pressure fire protection system will be incorporated into the appropriate AMPs
specified in the LRA and there will be no unit-specific differences. The staff review of Unit 1
items focused on the material, aging effects, and AMPs as they exist in Units 2 and 3, and there
were no impacts of the evaluations on Unit 1 items, because the applicant stated that there was
no unique AMP for Unit 1. The staff found the explanation acceptable.
In its submittal dated January 31, 2005, the applicant forcasted that this modification will be
completed by August 2006. This commitment will be tracked through a temporary instruction
TI-2509- 01 as a part of the license application verification that this commitment will be
completed prior to Unit 1 restart. Other license conditions will not permit the applicant to enter
the period of extended operation without implementing this modification.
Conclusion. During its review of the information provided in the LRA, license renewal drawings,
and licensing-basis information, the staff did not identify any omissions or discrepancies in the
applicant's scoping and screening results for the structures and components because of the fire
protection modification. The scoping and screening reviews were done based on the CLB. The
differences between the units' CLBs that are relevant to the application will be resolved prior to
Unit 1 restart. The Unit 1 systems and structures impacted by this modification, and their LR/A
sections and tables as indicated in the list above, were evaluated elsewhere in the SER, and
the staff did not identify any omissions or discrepancies. Therefore, the staff concluded that the
applicant had adequately identified the Unit 1 SSCs within the scope of license renewal, as
required by 10 CFR 54.4 (a), and the SSCs that are subject to an AMR, as required by
10 CFR 54.21 (a)(1).
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2.6.1.4 Environmental Qualification
Description. A site-wide EQ Program required by 10 CFR 50.49 has been developed for BFN,
and implemented on Units 2 and 3, and it is expected to be implemented on Unit 1 to ensure
compliance with 10 CFR 50.49.
As part of the recovery program for Browns Ferry, by October 24, 1988 letter, the applicant
committed to implement its EQ Program so that electrical equipment located in a harsh
environment would meet 10 CFR 50.49 requirements prior to the restart of each unit. The
safety evaluation for the program was issued by the staff on January 23, 1991. The site-wide
EQ Program required by 10 CFR 50.49 was developed for BFN, implemented on Units 2 and 3,
and is being implemented on Unit 1. This program defines responsibilities and specifies
requirements to establish and maintain auditable documentation demonstrating the
environmental qualification of equipment. This program is described in LRA Section 4.4.
The EQ Program:
*

Identifies the applicable DBAs and determines the environmental parameters for those
accidents. The environmental parameters are necessary for procurement, design, and
qualification of equipment in accordance with 10 CFR 50.49.

*

Identifies the equipment and cables in the harsh zones within the scope of
10 CFR 50.49 and determines their required operating times.

*

Is established or procured and documented for each piece of equipment in the
10 CFR 50.49 list. Environmental Qualification Data Packages provide documented
evidence that demonstrates the qualification of each piece of equipment for its specific
application and environment. Components subject to 10 CFR 50.49 requirements that
are not qualified for the license term must be refurbished, replaced, or have their
qualification extended prior to reaching the aging limits established in their evaluation.

*

Actions are identified, proceduralized, and initiated to maintain the qualification of
installed equipment and cables. This includes periodic, preventive, or corrective
maintenance; procurement controls; and storage requirements. The safety evaluation
for the program was issued by the staff on January 23, 1991.

Difference Resolution. The differences between the CLB for Unit 1 and the CLB for Units 2 and
3 will be resolved prior to Unit 1 restart by implementation of the EQ Program on Unit 1, as
stated in the LRA Sections 4.4 and B.3.1.
UFSAR ImDact. The Unit 1 systems, structures, commodities, AMPs, and TLAAs impacted by
this modification and its LRA sections and tables:
*
*
*
*
*

reactor recirculation (Section 2.3.1.4)
containment (Section 2.3.2.1)
high pressure coolant injection (Section 2.3.2.3)
residual heat removal (Section 2.3.2.4)
core spray (Section 2.3.2.5)
containment inerting (Section 2.3.2.6)
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*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

containment atmosphere dilution (Section 2.3.2.7)
control air (Section 2.3.3.10)
sampling and water quality (Section 2.3.3.14)
emergency equipment cooling water (Section 2.3.3.20)
reactor water cleanup (Section 2.3.3.21)
reactor building closed cooling water (Section 2.3.3.22)
reactor core isolation cooling (Section 2.3.3.23)
radioactive waste treatment (Section 2.3.3.25)
control rod drive (Section 2.3.3.29)
radiation monitoring (Section 2.3.3.31)
main steam (Section 2.3.4.1)
feedwater (Section 2.3.4.3)
primary containment structure (Section 2.4.1.1)
reactor buildings (Section 2.4.2.1)
electrical and l&C commodities (Section 2.5.1 and Tables 3.6.1 and 3.6.2.1)
EQ TLAA (Section 4.4)
EQ Program (Section B.3.1)

Following resolution of this item, the license renewal results shown with a bold-bordered box in
the sections identified above will be applicable to Unit 1.
Schedule for Completion. The Unit 1 analyses and modification is scheduled for completion
prior to restart and currently forcasted to be completed by July 2006.
Staff Evaluation. The differences between the CLB for Unit I and the CLB for Units 2 and 3 will
be resolved prior to Unit I restart by implementation of the EQ Program. Once the Unit 1
portion of the EQ Program is completed, the BFN site-wide EQ Program will ensure that the
components subject to 10 CFR 50.49 requirements are maintained within the bounds of their
qualification bases for the period of extended operation.
In its submittal dated January 31, 2005, the applicant forcasted that this modification will be
completed by August 2006. This commitment will be tracked through a temporary instruction
Tl-2509-01 as a part of the license application verification that this commitment will be
completed prior to Unit 1 restart. Other license conditions will not permit the applicant to enter
the period of extended operation without implementing this modification.
Conclusion. During its review of the information provided in the LRA, license renewal drawings,
and licensing-basis information, the staff did not identify any omissions or discrepancies in the
applicant's scoping and screening results for the structures and components because of the EQ
modification. The scoping and screening reviews were done based on the CLB. The differences
between the units' CLBs that are relevant to the application will be resolved prior to Unit 1
restart. The Unit 1 systems and structures impacted by this modification, and their LRA sections
and tables as indicated in the list above, were evaluated elsewhere in the SER, and the staff did
not identify any omissions or discrepancies. Therefore, the staff concluded that the applicant
had adequately identified the Unit 1 SSCs within the scope of license renewal, as required by
10 CFR 54.4 (a), and the SSCs that are subject to an AMR, as required by 10 CFR 54.21(a)(1).
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2.6.1.5 Intergranular Stress Corrosion Cracking
The applicant submitted and implemented plans for addressing intergranular stainless steel
stress corrosion cracking in accordance with generic letter (GL) 88-01 and Supplement 1 for
Units 2 and 3. In accordance with the Unit 1 restart plan, GL 88-01 will be addressed for Unit 1.
Descrintion. The BWR Stress Corrosion Cracking Program manages IGSCC in reactor coolant
pressure boundary components made of stainless steel.
The applicant's program to address GL 88-01, the staff position on IGSCC in BWR austenitic
stainless steel piping, for Unit 3 was provided by letter dated December 28, 1992. The
applicant, by its letter dated August 1, 1988, previously committed to submit a report containing
the details of the repair or replacement work. The safety evaluation documenting the
acceptability of the program was provided and supplemental information regarding Unit 1 was
submitted by letter dated December 3, 1993. The following wrought austenitic stainless steel
piping systems and components on Unit 1 are considered susceptible to IGSCC according to
the guidelines given in GL 88-01:
*

reactor recirculation from the recirculation inlet and outlet nozzles to the connections
with RHR

*

RHR from the recirculation system to the first isolation valve outside of the drywell

penetration
*

reactor water cleanup (RWCU) from its connection to the RHR system to first isolation
valve outside of the drywell penetration

*

core spray from the core spray inlet nozzles to the drywell penetration, including the
core spray inlet safe ends

*

jet pump instrument safe ends

In its letter, dated July 21, 2004, the applicant informed the staff that the IGSCC-susceptible
piping on Unit 1 is being replaced using materials that are resistant to IGSCC. To address the
requirements for inspection schedules and expansion plans, the susceptible weldments have
been categorized according to NUREG 0313, Revision 2, Section 5, Table 1. The in-service
inspections are required by BFN Technical Requirements Manual, Section 3.4.3.
Difference Resolution. The differences between the CLB for Unit 1 and the CLB for Units 2 and
3 will be resolved Unit 1 prior to restart by the replacement of the IGSCC-susceptible piping,
and by providing IGSCC protection or mitigation.
UFSAR Impact. The Unit 1 systems and AMPs impacted by this modification and their LRA
sections and table:
*
*
*
*
*

reactor vessel (Section 2.3.1.1)
reactor recirculation (Section 2.3.1.4)
residual heat removal (Section 2.3.2.4)
core spray (Section 2.3.2.5 and Table 3.2.2.5)
reactor water cleanup (Section 2.3.3.21)
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*
*

~Boiling Water Reactor Stress Corrosion Cracking Program (B.2.1.10)
BEWR Reactor Water Cleanup System Program (B.2.1.22)

It is reasonable to assume that replacement of the IGSCC-susceptible piping will be performed.
The applicant has already removed the original piping and must replace it to operate the unit.
Following resolution of this item, the license renewal results shown with a bold-bordered box in
the sections identified above will be applicable to Unit 1.
Schedule for Comrletion. Submittal of the Unit 1 IGSCC plan and implementation report, as
well as tie physical modification, are scheduled for completion prior to restart and currently
forcasted to be completed by March 2006. This commitment will be tracked through a
temporary instruction TI-2509-01 as a part of the license application verification that this
commitment will be completed prior to Unit 1 restart. Other license conditions will not allow the
applicant to enter the period of extended operation without implementing this modification.
Staff Evaluation. Once the piping replacement modifications are completed on Unit 1 there will
be no functional differences in the IGSCC mitigation or protection between Units 1, 2, and 3.
The Unit I components that mitigate IGSCC will be incorporated into the appropriate AMPs and
there will be no unit-specific differences.
In its submittal dated January 31, 2005, the applicant forcasted that this modification will be
completed by August 2006. Other license conditions will not permit the applicant to enter the
period of extended operation without implementing this modification.
Conclusion. During its review of the information provided in the LRA, license renewal drawings,
and licensing-basis information, the staff did not identify any omissions or discrepancies in the
applicant's scoping and screening results for the structures and components because of the
IGSCC modification. The scoping and screening reviews were done based on the CLB. The
differences between the units' CLBs that are relevant to the application will be resolved prior lo
Unit 1 restart. The Unit 1 systems and structures impacted by this modification, and their LRA
sections and tables as indicated in the list above, were evaluated elsewhere in the SER, and
the staff has not identified any omissions or discrepancies. Therefore, the staff concluded that
the applicant had adequately identified the Unit 1 SSCs within the scope of license renewal, as
required by 10 CFR 54.4 (a), and the SSCs that are subject to an AMR, as required by
10 CFR 54.21 (a)(1).
2.6.1.6 Boiling Water Reactor Vessel and Internals Project Inspection and Flaw
Evaluation Guidelines Implementation
Summary of Technical Information. During Unit 1's extended outage, the BWRVIP was initiated
to develop inspection and flaw evaluation guidelines. The following guidelines will be
implemented on Unit 1 during its restart.
BWRVIF'-03 Reactor Pressure Vessel and Internals Examination Guidelines
BWRVIF'-05 BWR Reactor Pressure Vessel Shell Weld Inspection Recommendations
BWRVIP-06-A Safety Assessment of BWR Reactor Internals
BWRVIF-15 Configurations of Safety-Related BWR Reactor Internals
BWRVIF-18 BWR Core Spray Internals Inspection and Flaw Evaluation Guidelines
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BWRVIP-25 BWR Core Plate Inspection and Flaw Evaluation Guidelines
BWRVIP-26 BWR Top Guide Inspection and Flaw Evaluation Guidelines
BWRVIP-27-A BWR Standby Liquid Control System/Core Plate Inspection and Flaw Evaluation
Guidelines
BWRVIP-38 BWR Shroud Support Inspection and Flaw Evaluation Guidelines
BWRVIP-41 BWR Jet Pump Assembly Inspection and Flaw Evaluation Guidelines
BWRVIP-47 BWR Lower Plenum Inspection and Flaw Evaluation Guidelines
BWRVIP-48 Vessel ID Attachment Weld Inspection and Flaw Evaluation
BWRVIP-49-A Instrument Penetration Inspection and Flaw Evaluation Guidelines
BWRVIP-74-A BWR Reactor Pressure Vessel Inspection and Flaw Evaluation Guidelines
BWRVIP-75 Technical Basis for Revisions to Generic Letter 88-01 Inspection Schedules
BWRVIP-76 BWR Core Shroud Inspection and Flaw Evaluation Guidelines
BWRVIP-94 Program Implementation Guide
BWRVIP-104 Evaluation and Recommendations to Address Shroud Support Cracking in BWRs
Difference Resolution. The differences between the CLB for Unit 1 and the CLB for Units 2 and
3 with regard to the reactor vessel and internal inspection criteria will be resolved prior to Unit 1
restart by the implementation of the BWRVIP guidelines on Unit 1.
UFSAR Impact. The Unit 1 systems and AMPs impacted by this modification and their LRA
sections:
*
*
*
*
*

reactor vessel (3.1.2.2.16)
reactor vessel internals (3.1.2.2.16)
Boiling Water Reactor Vessel Inside Diameter Attachment Welds Program (B.2.1.7)
Boiling Water Reactor Penetrations Program (B.2.1.11)
Boiling Water Reactor Vessel Internals Program (B.2.1.12)

It is reasonable to assume that the applicant will implement the BWRVIP guidelines. Without
continued commitment to the BWRVIP, the applicant would have to independently develop and
obtain staff approval of alternate methodologies for Unit 1, which is not economically feasible.
Following resolution of this item, the license renewal results shown with a bold-bordered box in
the sections identified above will be applicable to Unit 1.
Schedule for Completion. The Unit 1 modification is scheduled for completion prior to restart
and currently forcasted to be completed by November 2005.
Staff Evaluation. Prior to restart of Unit 1, the BWRVIP information included in the application
will be implemented on Unit 1.
In its submittal dated January 31, 2005, the applicant forcasted that this modification will be
completed by November 2006. This commitment will be tracked through a temporary instruction
TI-2509-01 as a part of the license application verification that this commitment will be
completed prior to Unit I restart. Other license conditions will not permit the applicant to enter
the period of extended operation without implementing this modification.
Conclusion. During its review of the information provided in the LRA, license renewal drawings,
and licensing-basis information, the staff did not identify any omissions or discrepancies in the
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applicant's scoping and screening results for the structures and components because of the
BWRVIFP and flaw evaluation guidelines implementation modification. The scoping and
screening reviews were done based on the CLB. The differences between the units' CLBs that
are relevant to the application will be resolved prior to Unit 1 restart. The Unit 1 systems and
structures impacted by this modification, and their LRA sections and tables as indicated in the
list above, were evaluated elsewhere in the SER, and the staff has not identified any omissions
or discrepancies. Therefore, the staff concluded that the applicant had adequately identified the
Unit 1 S.SCs within the scope of license renewal, as required by 10 CFR 54.4 (a), and the SSCs
that are subject to an AMR, as required by 10 CFR 54.21(a)(1).
2.6.1.7 Anticipated Transients Without Scram
Description. Section 50.62 of 10 CFR requires applicants to reduce the risk from ATWS events.
The applicant adopted the BWR Owners' Group recommendation for implementation of the
ATWS nile by letter dated March 1, 1988. The staff approval of the applicant's approach for
satisfying 10 CFR 50.62 was provided on January 22, 1989, and the associated TS changes
were approved on January 26, 1989. TS 3.3.4.2 for the BFN units provides the requirements for
the ATWS recirculation pump trip (ATWS-RPT) instrumentation. TS 3.1.7, SLC system, for the
BFN units provides requirements for ATWS that satisfy 10 CFR 50.62. In its letter dated
November 29, 1990, the applicant confirmed its commitment to install the required ATWS
modifications prior to Unit 1 restart. Design features described in UFSAR Chapter 7.19 will be
installed on Unit 1.
Difference Resolution. The differences between the CLB for Unit 1 and the CLB for Units 2 and
3 will be resolved prior to Unit 1 restart by implementation of the ATWS modifications on Unit 1.
The CRC) system will have a diverse scram (i.e. alternate rod injection) in accordance with LRA
Section :2.3.3.29.
UFSAR Impact. The Unit 1 systems, structures, and commodities impacted by this modification
and their LRA sections:
*
*
*
*
*

reactor core isolation cooling (2.3.3.23)
control rod drive (2.3.3.29)
feedwater (2.3.4.3)
primary containment structure (2.4.1.1)
reactor buildings (2.4.2.1)
electrical and instrumentation and control commodities (2.5.1)

Following resolution of this item, it is expected that the license renewal results shown with a
bold-bordered box in the sections identified above will be applicable to Unit 1.
Schedule for Completion. The Unit 1 analyses and modifications are scheduled for completion
prior to restart. If for any reason, the applicant changes its planned actions to address
10 CFR 50.62, it will need to submit a revised TS change for staff approval and address the
aging management aspects of the changes as necessary.
Staff Evaluation. After the implementation of the ATWS modifications on Unit 1 there will be no
functional differences in the ATWS system between Units 1, 2, and 3. The Unit 1 components
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that perform the ATWS function will be incorporated into the appropriate AMPs specified in the
LRA and there will be no unit-specific differences.
In its submittal dated January 31, 2005, the applicant forcasted that this modification will be
completed by May 2006. This commitment will be tracked through a temporary instruction
TI-2509-01 as a part of the license application verification that this commitment will be
completed prior to Unit 1 restart. Other license conditions will not permit the applicant to enter
the period of extended operation without implementing this modification.
Conclusion. During its review of the information provided in the LRA, license renewal drawings,
and licensing-basis information, the staff did not identify any omissions or discrepancies in the
applicant's scoping and screening results for the structures and components because of the
ATWS modification. The scoping and screening reviews were done based on the CLB. The
differences between the units' CLBs that are relevant to the application will be resolved prior to
Unit 1 restart. The Unit 1 systems and structures impacted by this modification, and their LRA
sections and tables as indicated in the list above, were evaluated elsewhere in the SER, and
the staff did not identify any omissions or discrepancies. Therefore, the staff concluded that the
applicant had adequately identified the Unit 1 SSCs within the scope of license renewal, as
required by 10 CFR 54.4 (a), and the SSCs that are subject to an AMR, as required by
10 CFR 54.21 (a)(1).
2.6.1.8 Reactor Vessel Head Spray
DescriDtion. The reactor vessel head spray piping is susceptible to IGSCC and was included in
GL 88-01. The applicant responded to GL 88-01 for all three units by letter dated August 1,
1988. In that letter, the applicant notified the staff that it had previously removed the head spray
piping from Units 2 and 3, and planned to remove the head spray piping from Unit 1 prior to
startup. The staffs approval was provided on December 3, 1993. The applicant reconfirmed, in
its July 21, 2004, supplemental response to GL 88-01 for Unit 1, that it planned to remove the
reactor vessel head spray piping prior to Unit 1 restart.
On Units 2 and 3, the reactor vessel head spray piping within the drywell has been removed
and the reactor vessel head penetration has a flanged cap installed. The primary containment
isolation valves have been removed and the primary containment penetration has been sealed.
Head spray piping has also been removed and a permanent welded cap has been installed at
the RHR system interface with its head spray header.
Difference Resolution. The differences between the CLB for Unit 1 and the CLB for Units 2 and
3 will be resolved prior to Unit 1 restart by performing these head spray modifications on Unit 1.
Once the head spray modifications are completed on Unit 1 prior to restart, the physical and
operational differences between Unit 1 and Units 2 and 3 will be resolved
UFSAR Impact. The Unit I systems impacted by this modification and their LRA sections:
Reactor Vessel Internals (2.3.1.2)
Residual Heat Removal (2.3.2.4)
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Following resolution of this item, the license renewal results shown with a bold-bordered box in
the LRA sections identified above will be applicable to Unit 1.
Schedule for Completion. The Unit 1 modification is scheduled for completion prior to restart
and currently forcasted to be completed by June 2006.
Staff Evaluation. After the implementation of the reactor vessel head spray modifications on
Unit 1 there will be no functional differences in the reactor vessel head spray system between1
Units 1, 2, and 3. The Unit I components that perform the reactor vessel head spray function
will be incorporated into the appropriate AMPs specified in the LRA, and there will be no
unit-specific differences.
In its submittal dated January 31, 2005, the applicant forcasted that this modification will be
completed by June 2006. This commitment will be tracked through a temporary instruction
TI-2509-01 as a part of the license application verification that this commitment will be
completed prior to Unit 1 restart. Other license conditions will not permit the applicant to enter
the period of extended operation without implementing this modification.
Conclusion. During its review of the information provided in the LRA, license renewal drawings,
and licensing-basis information, the staff did not identify any omissions or discrepancies in the
applicant's scoping and screening results for the structures and components because of the
reactor vessel head spray modification. The scoping and screening reviews were done based
on the CLB. The differences between the units' CLBs that are relevant to the application will be
resolved prior to Unit I restart. The Unit I systems and structures impacted by this modification,
and their LRA sections and tables as indicated in the list above, were evaluated elsewhere in
the SER, and the staff did not identify any omissions or discrepancies. Therefore, the staff
concluded that the applicant had adequately identified the Unit 1 SSCs within the scope of
license renewal, as required by 10 CFR 54.4 (a), and the SSCs that are subject to an AMR, as
required by 10 CFR 54.21 (a)(1).
2.6.1.9 Hardened Wetwell Vent
Descriplion. In GL 89-16, dated September 1, 1989, the staff requested applicants with Mark I
containrnents to voluntarily install a hardened wetwell vent. In response, the applicant
committed, by letter dated October 30, 1989, to install a hardened wetwell vent prior to restart
of each unit. The hardened wetwell vent has been installed on Units 2 and 3, but has not yet
been implemented on Unit 1.
Difference Resolution. The differences between the CLB for Unit 1 and the CLB for Units 2 and
3 will be resolved prior to Unit 1 restart by the installation of the hardened wetwell vent on
Unit 1. Once the modifications are completed, the physical and operational differences between
Unit 1 and Units 2 and 3 will be resolved.
UFSAR Impact. The Unit 1 system and structure impacted by this modification and their LRA
sections:
*
*

containment (2.3.2.1)
reinforced concrete chimney (2.4.6.1)
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Following resolution of this item, the license renewal results shown with a bold-bordered box in
the sections identified above are applicable to Unit 1.
Schedule for Completion. The Unit 1 modification is scheduled for completion prior to restart
and this modification is currently forcasted to be completed by May 2006. If for any reason, the
applicant decided it would implement an alternate solution to GL 89-19, the applicant would be
required to notify the staff, and include any alternate modifications within the appropriate AMPs.
Staff Evaluation. After the Unit 1 hardened wetwell vent modifications are completed, there will
be no functional differences in the associated systems for Units 1, 2, and 3. The Unit 1
components that comprise the hardened wetwell vent will be incorporated into the appropriate
AMPs specified in the LRA, and there will be no unit-specific differences.
In its submittal dated January 31, 2005, the applicant forcasted that this modification will be
completed by May 2006. This commitment will be tracked through a temporary instruction
TI-2509-01 as a part of the license application verification that this commitment will be
completed prior to Unit 1 restart. Other license conditions will not permit the applicant to enter
the period of extended operation without implementing this modification.
Conclusion. During its review of the information provided in the LRA, license renewal drawings,
and licensing-basis information, the staff did not identify any omissions or discrepancies in the
applicant's scoping and screening results for the structures and components because of the
hardened wetwell vent modification. The scoping and screening reviews were done based on
the CLB. The differences between the units' CLBs that are relevant to the application will be
resolved prior to Unit 1 restart. The Unit 1 systems and structures impacted by this modification,
and their LRA sections and tables as indicated in the list above, were evaluated elsewhere in
the SER, and the staff did not identify any omissions or discrepancies. Therefore, the staff
concluded that the applicant had adequately identified the Unit 1 SSCs within the scope of
license renewal, as required by 10 CFR 54.4 (a), and the SSCs subject to an AMR, as required
by 10 CFR 54.21 (a)(1).
2.6.1.10 Service Air and Demineralized Water Primary Containment Penetrations
Description. The staff requested, by letter dated May 5, 1992, information regarding Unit 1
compliance with NUREG-0737, Item II.E.4.2; and 10 CFR Part 50, Appendix J. The staff
compared the Unit 1 containment isolation scheme to the Unit 2 design and concluded, in the
January 6, 1995, safety evaluation, that the isolation design was acceptable. Currently, the
configuration of the Unit 1 primary containment penetrations numbers, X-20 and X-21, are
different from the corresponding configuration on Units 2 and 3. On Unit 1 the penetrations are
piped to the service air and demineralized water systems with primary containment isolation
valves. On Units 2 and 3, they are capped and not assigned to a service system. These
penetrations on Unit 1 will be capped and made identical to those of Units 2 and 3.
Difference Resolution. The differences between the CLB for Unit 1 and the CLB for Units 2 and
3 will be resolved prior to Unit 1 restart by making the Unit 1 configuration the same as the
current Units 2 and 3 configuration. Once the service air and demineralized
water systems modifications are completed on Unit 1, the physical and operational differences
between Unit 1 versus Units 2 and 3 will be resolved.
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If for any reason, the applicant decided it would not implement the committed modifications, the
applicant would be required to notify the staff so that the following action to bring the item into
the scope of managed piping would apply. The Unit 1 associated piping and components that
are to be removed are shown on the Unit 1 boundary drawings and if the piping were not
removed, the AMPs specified in the LRA would apply. Thus, there would be no change in the
application if the committed modifications were not completed.
UFSAR Impact. The Unit I systems impacted by this modification and their LRA sections:
*
*

service air (2.3.3.11)
condensate and demineralized water (2.3.4.2)

Following resolution of this item, the license renewal results shown with a bold-bordered box in
the LRA sections identified above will be applicable to Unit 1.
Schedule for Completion. The Unit I modification is scheduled for completion prior to restart
and is currently forecasted to be completed by May 2006.
Staff Evaluation. After the modifications to the Unit 1 service air and condensate and
demineralized systems piping are completed there will be no functional differences in the
associated primary containment configurations for Units 1, 2, and 3.
In its submittal dated January 31, 2005, the applicant forcasted that this modification will be
completed by May 2006. This commitment will be tracked through a temporary instruction
TI-2509-01 as a part of the license application verification that this commitment will be
completed prior to Unit 1 restart. Other license conditions will not permit the applicant to enter
the pericid of extended operation without implementing this modification.
Conclusion. During its review of the information provided in the LRA, license renewal drawings,
and licensing-basis information, the staff did not identify any omissions or discrepancies in the
applicant's scoping and screening results for the structures and components because of the
service air and demineralized water primary containment penetrations modification. The
scoping and screening reviews were done based on the CLB. The differences between the
units' CLBs that are relevant to the application will be resolved prior to Unit I restart. The Unil 1
systems and structures impacted by this modification, and their LRA sections and tables as
indicated in the list above, were evaluated elsewhere in the SER, and the staff did not identify
any omissions or discrepancies. Therefore, the staff concluded that the applicant had
adequately identified the Unit 1 SSCs within the scope of license renewal, as required by
10 CFR 54.4 (a), and the SSCs that are subject to an AMR, as required by 10 CFR 54.21(a)(1).
2.6.1.11 Auxiliary Decay Heat Removal System
Description. As described in UFSAR 10.22, the ADHR system only serves Units 2 and 3. The
only intended function for license renewal is to provide secondary containment integrity for the
ADHR system's piping that transfers the fuel pool heat.
The ADFIR system provides an NSR means to remove decay heat and residual heat from the
spent fuel pool and reactor cavity, and currently serves only Units 2 and 3. The ADHR allows
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The ADHR system provides an NSR means to remove decay heat and residual heat from the
spent fuel pool and reactor cavity, and currently serves only Units 2 and 3. The ADHR allows
servicing of the RHR system components earlier in an outage, thus, potentially reducing the
outage duration. The only intended function for license renewal is to provide secondary
containment integrity for the ADHR system's piping that transfers the fuel pool heat to the heat
sink outside containment. There is currently only a single piping loop serving both Units 2 and 3
that penetrates the secondary containment.
The configuration of the ADHR system will be modified to service Unit 1 as well as Units 2 and
3. When modified, there will continue to be only a single piping loop that penetrates the
secondary containment. That loop and its secondary containment penetrations will serve all
three units.
Difference Resolution. The differences between the CLB for Unit 1 and the CLB for Units 2 and
3 will be resolved prior to Unit 1 restart by modifying the ADHR system to service Unit 1 as well
as Units 2 and 3. When modified, there will continue to be only a single piping loop that
penetrates the secondary containment. That loop and its secondary containment penetrations
will serve all three units. Once the ADHR modifications are completed on Unit 1 prior to restart,
the physical and operational differences between Unit 1 and Units 2 and 3 will be resolved.
UFSAR ImDact. The Unit 1 system impacted by this modification and its LRA sections and table
is the auxiliary decay heat removal system (2.3.3.24 and 3.3.2.1.24 and Table 3.3.2.24).
Following resolution of this item, the license renewal results shown with a bold-bordered box in
the LRA sections and table identified above will be applicable to Unit 1. Should the applicant not
make the modifications discussed above, the applicant would be required to notify the staff.
Since these associated additional components planned to be installed would not be installed,
the boundary drawings for Unit 1 would not change, and the additional components would not
be included within the appropriate AMPs as currently planned.
Schedule for ComDletion. The Unit 1 modification is scheduled for completion prior to Unit 1
restart and is currently projected to be complete by May 2005.
Staff Evaluation. After the modifications to the ADHR system are completed there will be no
functional differences in the system for Units 1, 2, and 3.
In its submittal dated January 31, 2005, the applicant forcasted that this modification will be
completed by May 2006. This commitment will be tracked through a temporary instruction
TI-2509-01 as a part of the license application verification that this commitment will be
completed prior to Unit 1 restart. Other license conditions will not permit the applicant to enter
the period of extended operation without implementing this modification.
Conclusion. During its review of the information provided in the LRA, license renewal drawings,
and licensing-basis information, the staff did not identify any omissions or discrepancies in the
applicant's scoping and screening results for the structures and components because of the
ADHR system modification. The scoping and screening reviews were done based on the CLB.
The differences between the units' CLBs that are relevant to the application will be resolved
prior to Unit 1 restart. The Unit 1 systems and structures impacted by this modification, and
their LRA sections and tables as indicated in the list above, were evaluated elsewhere in the
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SER, arid the staff did not identify any omissions or discrepancies. Therefore, the staff
concluded that the applicant had adequately identified the Unit 1 SSCs within the scope of
license renewal, as required by 10 CFR 54.4 (a), and the SSCs that are subject to an AMR, as
required by 10 CFR 54.21(a)(1).
2.6.1.12 Maintenance Rule
DescripiJon. By letter dated August 9, 1999, the staff issued a partial temporary exemption.
This exempts the applicant from the specific scoping requirements of 10 CFR 50.65(b) and
allows it to maintain the defueled and long-term layup status of Unit 1. The exemption does nDt
impact Maintenance Rule scoping for equipment required to be functional to support Unit I in
its defueled status or equipment required to support operation of Units 2 and 3.
The scoping results for the affected SSCs will not be changed. No changes are expected for
AMR results or TLAAs.
The temporary exemption expires upon restart of Unit 1.
Difference Resolution. The differences between the CLB for Unit 1 and the CLB for Units 2 arid
3 will be resolved upon the restart of Unit 1, when the temporary exemption ceases to be
effective. Specifically, with respect to the CLB differences identified in the application, the
differences in the Maintenance Rule implementation will be resolved.
UFSAR impact. There are no Unit 1 systems impacted by this modification because Unit 1
SSCs not required to be functional during the current shutdown and defueled status are not
included within the scope of the Maintenance Rule.
Schedule for Completion. The committed completion date is at Unit 1 restart because the
temporary exemption will expire upon Unit I restart and the full scope of the Maintenance Rule
will apply to Unit 1.
Staff Evaluation, After the Maintenance Rule modifications are completed upon Unit 1 restart,
there wilt be no functional differences in the system for Units 1, 2, and 3.
As stated above, this modification is forcasted to be completed upon Unit 1 restart, and it will be
duly tracked by a separate LRA Appendix A commitment and LRA inspection prior to restart to
confirm implementation.
In its submittal dated January 31, 2005, the applicant forcasted that this modification will be
completed by Unit I restart. This commitment will be tracked through a temporary instruction
TI-2509-01 as a part of the license application verification that this commitment will be
completed prior to Unit 1 restart. Other license conditions will not permit the applicant to enter
the period of extended operation without implementing this modification.
Conclusion. During its review of the information provided in the LRA, license renewal drawings,
and licensing-basis information, the staff did not identify any omissions or discrepancies in the
applicant's scoping and screening results for the structures and components because of the
Maintenance Rule modification. The scoping and screening reviews were done based on the
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CLB. The differences between the units' CLBs that are relevant to the application will be
resolved prior to Unit 1 restart. The Unit 1 systems and structures impacted by this modification,
and their LRA sections and tables as indicated in the list above, were evaluated elsewhere in
the SER, and the staff did not identify any omissions or discrepancies. Therefore, the staff
concluded that the applicant had adequately identified the Unit 1 SSCs within the scope of
license renewal, as required by 10 CFR 54.4 (a), and the SSCs that are subject to an AMR, as
required by 10 CFR 54.21(a)(1).
2.6.1.13 Reactor Water Cleanup System
Description. BFN has selected an option in the RWCU System Program that allows the
applicant not to test system piping outboard of the outboard primary containment isolation valve
provided that the following actions are completed:
*

The RWCU piping outside the outboard primary containment isolation valves will be
replaced with IGSCC-resistant piping

*

The actions requested in GL 89-10 SR Motor-Operated Valve Testing and Surveillance,
will be satisfactorily completed for the RWCU system; and, in addition, the RWCU
system will be reconfigured so that the pumps are no longer exposed to a high
temperature environment, consistent with Units 2 and 3.

The applicant committed to replace the 4-inch and larger, stainless steel, RWCU piping located
outside the drywell prior to the restart of Unit 1. The applicant also committed to develop and
implement a comprehensive Motor-operated Valve Testing and Surveillance Program for Unit 1,
satisfying the intent of GL 89-10. At the time of its restart, the Unit 1 RWCU system will have
been reconfigured so that the pumps are no longer exposed to a high-temperature
environment.
Difference Resolution. The differences between the CLB for Unit 1 and the CLB for Units 2 and
3 will be resolved prior to Unit I restart by performing the actions described above. Once these
actions have been implemented, there will be no operational differences between the Unit 1
RWCU system and the Units 2 and 3 systems.
UFSAR Impact. The Unit 1 system and AMP impacted by this modification and their LRA
sections:
*
*

reactor water cleanup (2.3.3.21)
Reactor Water Cleanup System Program (B.2.1.22)

Following resolution of this item, the license renewal results shown with a bold-bordered box in
the LRA sections identified above will be applicable to Unit 1.
Schedule for Completion. The Unit 1 modification is scheduled for completion prior to restart
and is currently projected to be complete by July 2006.
The applicant will have completed the above commitments prior to Unit 1 restart since the
piping has been removed and the system is being reconfigured as described above. Other
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license conditions will not allow the applicant to enter the period of extended operation without
implementing this modification
Staff Evaluation. Prior to the restart of Unit 1, the applicant will have completed replacement of
the RWCU system piping outside the outboard primary containment isolation valves, and
completed implementation of its GL 89-10 program, such that the Unit 1 differences identified in
the application in this regard are no longer applicable.
In its submittal dated January 31, 2005, the applicant forcasted that this modification will be
completed by July 2006. This commitment will be tracked through a temporary instruction
TI-2509-.01 as a part of the license application verification that this commitment will be
completed prior to Unit 1 restart. Other license conditions will not permit the applicant to enter
the period of extended operation without implementing this modification.
Conclusion. During its review of the information provided in the LRA, license renewal drawings,
and licensing-basis information, the staff did not identify any omissions or discrepancies in the
applicant's scoping and screening results for the structures and components because of the
reactor water cleanup system modification. The scoping and screening reviews were done
based oil the CLB. The differences between the units' CLBs that are relevant to the application
will be resolved prior to Unit 1 restart. The Unit 1 systems and structures impacted by this
modification, and their LRA sections and tables as indicated in the list above, were evaluated
elsewhere in the SER, and the staff did not identify any omissions or discrepancies. Therefore,
the staff concluded that the applicant had adequately identified the Unit 1 SSCs within the
scope of license renewal, as required by 10 CFR 54.4 (a), and the SSCs that are subject to an
AMR, as required by 10 CFR 54.21 (a)(1).
2.6.2 Staff Evaluation
The staff evaluation of LRA Appendix F items used the methodology described in SER
Section 2.6.1 to determine whether these items had been adequately scoped and screened.
The staff did not perform any safety review of any of these modifications, but performed a
limited d sposition of the resolution activities for each of the LRA Appendix F items that will be
completed prior to Unit 1 restart. As stipulated and agreed upon with the staff in its
pre-application meetings, the applicant provided in its submittal dated January 31, 2005,

"Additional Information Concerning the Integration of Unit 1 Restart and License Renewal
Activities," a status update on completion of the restart activities that impact the CLB of Unit 1.
The SER with 01 presents the latest information on these modifications. Accordingly, the staff
found that the disposition and validation of the modifications were consistent with the
commitments. The staff will track modifications and implementation details of these items via
separate LRA inspections prior to Unit 1 restart to confirm implementation.
In reviewing the technical information provided in LRA Appendix F, the staff review was limited
to verifying:
(i)
(ii)

The sufficiency of information provided by the applicant for the 13 items that
impacted the LRA review.
The applicability of the 13 items to Unit 1.
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(iii)

The systems these 13 items impact.

(iv)

The plan to resolve differences between the CLB for Unit I and the CLB for
Units 2 and 3, so that upon restart all units will have the same CLB.

It should be noted that in the LRA the restart activities listed in LRA Appendix F were generally
referred to as differences in the design basis or licensing basis. Based on the definition of CLB
in 10 CFR 54.3, these activities are more precisely described as implementation activities of the
design and licensing basis. Even though each of the 13 activities listed in LRA Appendix F is
committed to and planned for completion prior to Unit 1 restart, any unimplemented
commitments would remain valid, part of the CLB, carry over into the renewed license period,
and be controlled by the NRC regulatory and oversight process.
The staff's evaluation of the information provided in the LRA was performed in the same
manner for all mechanical, civil, and electrical systems as it relates to the particular item in
question. The objective of the review was to determine if the components and supporting
structures for a specific mechanical system that appeared to meet the scoping criteria specified
in the Rule were identified by the applicant as being within the scope of license renewal.
Similarly, the staff evaluated the applicant's screening results to verify that all long-lived,
passive components were subject to an AMR in accordance with 10 CFR 54.21 (a)(1).
2.6.3

Conclusion

The restart plan ensures compliance with the applicant's commitments made during the
shutdown and with regulatory requirements that changed during the extended shutdown. In
addition, a license condition will be imposed as part of LRA review that will require the Unit 1
restart activities, described in LRA Appendix F, to be completed prior to Unit 1 restart.
Therefore, while implementation of the 13 items identified in LRA Appendix F is not yet
complete, the staff found that this will not be a barrier to staff approval of license renewal for
Unit 1. This type of approval has not been made for commitments in prior LRAs approved by
the staff. Therefore, there are no staff evaluations or staff findings performed for these 13 LRA
Appendix F items, except for restating the technical information provided in the LRA and the
January 31, 2005, letter, in the format described below and a status update on the physical
implementation of these Unit 1 restart activities.
During its review of the information provided in LRA Appendix F, the staff did not identify any
omissions or discrepancies in the applicant's integration of Unit 1 restart activities with license
renewal activities. Therefore, the staff concluded that, pending satisfactory implementation of
the activities identified in LRA Appendix F prior to Unit 1 restart, the applicant had adequately
identified the Unit 1 systems, structures, and components that will be within the scope of license
renewal, as required by 10 CFR 54.4(a), and the Unit 1 structures and components that will be
subject to an AMR, as required by 10 CFR 54.21 (a)(1). Satisfactory completion of these actions
prior to Unit 1 restart will be a condition of the renewed license.

2-246

2.7 Conclusion for Scopina and Screening
The staff reviewed the information in LRA Section 2, "Scoping and Screening Methodology for
Identifying Structures and Components Subject to Aging Management Review and
Implementation and Results." The staff determined that the applicant's scoping and screening
methodology, including its supplement 10 CFR 54.4(a)(2) review which brought additional NSR
piping segments and associated components into the scope of license renewal, was consistent
with the requirements of 10 CFR 54.21 (a)(1) and the staff's position on the treatment of SR and
NSR SSCs within the scope of license renewal and the structures and components requiring an
AMR is consistent with the requirements of 10 CFR 54.4 and 10 CFR 54.21 (a)(1).
On the basis of its review, the staff concluded that the applicant had adequately identified those
systems and components that are within the scope of license renewal, as required by
10 CFR 54.4(a), and those systems and components that are subject to an AMR, as required
by 10 C1-R 54.21(a)(1).
With regard to these matters, the staff concluded that there is reasonable assurance that the
activities authorized by the renewed license can continue to be conducted in accordance with
the CLB, and any changes made to the BFN CLB, in order to comply with 10 CFR 54.29(a), Eire
in accord with the Act and the Commission's regulations.
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SECTION 3
AGING MANAGEMENT REVIEW RESULTS
This section of the safety evaluation report (SER) contains the staffs evaluation of the
applicant's AMPs (AMPs) and aging management reviews (AMRs). In License Renewal
Application (LRA) Appendix B, the applicant described the 39 AMPs that it relies on to manace
or monitor the aging of long-lived, passive components and structures.
In LRA Section 3, the applicant provided the results of the AMRs for those structures and
components that were identified in LRA Section 2 as being within the scope of license renewal
and subject to an AMR.
3.0 Apj)licant's Use of the Generic Aging Lessons Learned Report
In preparing its LRA, Tennessee Valley Authority (TVA, the applicant) credited U.S. Nuclear
Regulatory Commission Regulatory Guide (NUREG)-1 801, "Generic Aging Lessons Learned
[GALL] Report," dated July 2001. The GALL Report contains the Nuclear Regulatory
Commission's (NRC or the staffs) generic evaluation of the existing plant programs, and it
documents the technical basis for determining where existing programs are adequate without.
modification and where existing programs should be augmented for the period of extended
operation. The evaluation results documented in the GALL Report indicate that many of the
existing programs are adequate to manage the aging effects for particular structures or
components for license renewal without change. The GALL Report also contains
recommendations on specific areas for which existing programs should be augmented for
license renewal. An applicant may reference the GALL Report in a license renewal application
to demonstrate that the programs at its facility correspond to those reviewed and approved in
the GALL Report.
The purpose of the GALL Report is to provide the staff with a summary of staff-approved AM,'s
to manage or monitor the aging of structures and components that are subject to an AMR. If an
applicant commits to implementing these staff-approved AMPs, the time, effort, and resources
used to review an applicant's LRA will be greatly reduced, thereby improving the efficiency arid
effectiveness of the license renewal review process. The GALL Report also serves as a
reference for applicants and staff reviewers to quickly identify those AMPs and activities that the
staff determined will adequately manage or monitor aging during the period of extended
operation.
The GALL Report identifies (1) systems, structures, and components (SSCs), (2) structure and
component (SC) materials, (3) the environments to which the SCs are exposed, (4) the aging
effects associated with the materials and environments, (5) the AMPs that are credited with
managing or monitoring the aging effects, and (6) recommendations for further applicant
evaluations of aging management for certain component types.
To determine whether using the GALL Report would improve the efficiency of the license
renewal review, the staff conducted a demonstration project to exercise the GALL process and
to determine the format and content of a safety evaluation based on this process. The results of
the demonstration project confirmed that the GALL process will improve the efficiency and
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effectiveness of the LRA review, while maintaining the staffs focus on public health and safety.
NUREG-1 800, 'Standard Review Plan for the Review of License Renewal Applications,"
(SRP-LR), dated April 2001, was prepared based on both the GALL Report model and lessons
learned from the demonstration project.
The staff performed its review in accordance with the requirements of Title 10, Part 54, of the
Code of Federal Regulations (10 CFR Part 54), "Requirements for Renewal of Operating
Licenses for Nuclear Power Plants," and the guidance provided in the SRP-LR and the GALL
Report.
The staff performed onsite audits at the applicant's offices in Chattanooga, TN, during the
weeks of June 25 and July 19, 2004, and additional technical reviews of the applicant's AMPs
and AMRs. The objective of the audits and reviews was to verify that the effects of aging on
structures and components will be adequately managed so that their intended functions will be
maintained consistent with the plant's current licensing basis (CLB) for the period of extended
operation, as required by 10 CFR 54, "Requirements for Renewal of Operating Licenses for
Nuclear Power Plants." Detailed results of the staffs onsite audits are documented in "Audit
Report for Plant AMPs and Aging Management Reviews - Browns Ferry Nuclear Plant Units 1,
2, and 3," dated April 26, 2005.
3.0.1 Format of the License Renewal Application
TVA submitted an application that followed the standard LRA format, as agreed to between the
NRC staff and the Nuclear Energy Institute (NEI) (see letter dated April 7, 2003,
ML030990052). This revised LRA format incorporates lessons learned from the staffs reviews
of the previous five LRAs. These previous LRAs used a format developed from information
gained during an NRC staff and NEI demonstration project that was conducted to evaluate the
use of the GALL Report in the staffs review process.
The organization of LRA Section 3 parallels Chapter 3 of the SRP-LR. The AMR results
information in LRA Section 3 is presented in the following two table types:
*

Table 1: Table 3.x.1 -where "3" indicates the LRA section number, "x" indicates the
subsection number from the GALL Report, and "1" indicates that this is the first table
type in LRA Section 3.

*

Table 2: Table 3.x.2-y - where "3" indicates the LRA section number, Yx" indicates the
subsection number from the GALL Report, "2" indicates that this is the second table type
in LRA Section 3, and "y"indicates the system table number.

The content of the previous applications and the Browns Ferry Nuclear Plant (BFN) application
is essentially the same. The intent of the revised format used for the BFN application was to
modify the tables in Chapter 3 to provide additional information that would assist the staff in its
review. In Table 1, TVA summarized the portions of the application that it considered to be
consistent with the GALL Report. In Table 2, TVA identified the linkage between the scoping
and screening results in Chapter 2 and the AMRs in Chapter 3.
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3.0.1.1 Overview of Table 1
Table 3.x.1 (Table 1) provides a summary comparison of how the facility aligns with the
corresponding tables of the GALL Report, Volume 1. The table is essentially the same as
Tables 1 through 6 provided in the GALL Report, Volume 1, except that the "Type" column has
been replaced by an "Item Number" column and the "Item Number in GALL" column has been
replaced by a "Discussion" column. The "Item Number" column provides the reviewer with a
means to cross-reference from Table 2 to Table 1. The 'Discussion" column is used by the
applicant to provide clarifying and amplifying information. The following are examples of
information that might be contained within this column:
*

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

*

the name of a plant-specific program being used

*

exceptions to the GALL Report assumptions

*

3adiscussion

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

*

;a discussion of how the item is different than the corresponding line item in the GALL
Report (e.g., when there is exception taken to an AMP that is listed in the GALL Report)

The format of Table 1 allows the staff to align a specific Table 1 row with the corresponding
GALL Report, Volume 1, table row so that the consistency can be easily checked.
3.0.1.2 Overview of Table 2
Table 3.x.2-y (Table 2) provides the detailed results of the AMRs for those components
identified in LRA Section 2 as being subject to an AMR. The LRA contains a Table 2 for each of
the components or systems within a system grouping (e.g., reactor coolant systems,
engineered safety features, auxiliary systems, etc.). For example, the engineered safety
features group contains tables specific to the containment spray system, containment isolation
system, and emergency core cooling system, Table 2 consists of the following nine columns:
1.

Component Type - The first column identifies all of the component types from Section 2
of the LRA that are subject to AMR. They are listed in alphabetical order.

2.

Intended Function - The second column contains the license renewal intended functions
(using abbreviations where necessary) for the listed component types. Definitions and
abbreviations of passive component type intended functions are presented in
Table 2.0.1, Intended Function Abbreviations and Definitions.

3.

Material - The third column lists the particular materials of construction for the
component type.

4.

Environment - The fourth column lists the environment to which the component types
are exposed. Internal and external service environments are indicated, as appropriate.
Descriptions of the internal and external service environments that were used in the
AMR to determine aging effects requiring management are included in Table 3.0.1,
Internal Service Environments, and Table 3.0.2, External Service Environments.
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5.

Aging Effect Requiring Management (AERM) - As part of the AMR process, the
applicant determines any aging effects requiring management for the material and
environment combination in order to maintain the intended function of the component
type. These aging effects requiring management are listed in column five.

6.

AMPs - The AMPs used to manage the aging effects requiring management are listed in
column six of Table 2.

7.

GALL Volume 2 Item - Each combination of component type, material, environment,
AERM, and AMP that is listed in Table 2 is compared to the GALL Report, Volume 2
with consideration given to the standard notes, to identify consistencies. When they are
identified, they are documented by noting the appropriate GALL Report, Volume 2 item
number in column seven of Table 2. If there is no corresponding item number in the
GALL Report, Volume 2, this row in column seven has "None." That way, a reviewer can
readily identify where there is correspondence between the plant-specific tables and the
GALL Report, Volume 2 tables.

8.

Table 1 Item - Each combination of component, material, environment, AERM, and AMP
that has an identified NUREG-1801 Volume 2 item number must also have a Table 3.x.1
line item reference number. The corresponding line item from Table I is listed in column
eight of Table 2. If there is no corresponding item in the GALL Report, Volume 1, this
row in column eight has "None." That way, the information from the two tables can be
correlated.

9.

Notes - In order to realize the full benefit of the GALL Report, BFN has aligned the
information in the Tables 3.x.2.y with the information in NUREG-1801 Volume 2 using a
series of notes. Notes that utilize letter designations are industry-standard notes taken
from the Proposed Standard License Renewal Application Format Package (Letter from
Alexander Marion (NEI) to Dr. P. T. Kuo (NRC), Project Number: 690, dated August 20,
2003). Notes that use numeric designations are BFN plant-specific notes.

3.0.2 Staff's Review Process
The staff conducted the following three types of evaluations of the AMRs and associated AMPs:
1.

For items the applicant states are consistent with the GALL Report, the staff conducted
an audit.

2.

For items the applicant states are consistent with the GALL Report with exceptions, the
staff conducted an audit of the item and of the applicant's technical justification for the
exceptions.

3.

For items that are not consistent with the GALL Report, the staff conducted a technical
review.

3.0.2.1 Review of AMPs
For those AMPs for which the applicant claimed consistency with the GALL AMPs, the staff
conducted either an audit or a technical review to verify that the applicant's AMPs were
consistent with the AMPs in the GALL Report. For each AMP that had one or more deviations,
the staff evaluated each deviation to determine: (1) whether the deviation was acceptable; and
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(2) whether the AMP, as modified, would adequately manage the aging effect(s) for which it
was credited. For AMPs that were not evaluated in the GALL Report, the staff performed a full
review tD determine the adequacy of the AMPs. The staff evaluated the AMPs against the
following 10 program elements defined in SRP-LR Appendix A.
1.

Scope of Program - Scope of the program should include the specific structures and
components subject to an AMR for license renewal.

2.

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

3.

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

4.

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

5.

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

6.

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

7.

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

8.

Confirmation Process - Confirmation process should ensure that preventive actions a 'e
adequate and that appropriate corrective actions have been completed and are
effective.

9.

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

10.

Operating Experience - Operating experience of the AMP, including past corrective
actions resulting in program enhancements or additional programs, should provide
objective evidence to support the conclusion that the effects of aging will be managed
adequately so that the structure and component intended function(s) will be maintained
during the period of extended operation.

Details of the staff's audit evaluation of program elements (1) through (6) are documented in
the BFN audit and review report and are summarized in SER Section 3.0.3.
The staff reviewed the applicant's Corrective Action Program and documented its evaluations in
SER Section 3.0.4. The staff's evaluation of the Corrective Action Program included
assessment of the following program elements: (7) corrective actions, (8) confirmation process,
and (9) administrative controls.
The staff reviewed the information concerning the (10) operating experience program elements
and documented its evaluation in the BFN audit and review report. The staff also included a
summary of the program in SER Section 3.0.3.
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The staff reviewed the updated final safety analysis report (UFSAR) supplement for each AMP
to determine if it provided an adequate description of the program or activity, as required by
10 CFR 54.21(d).
3.0.2.2 Review of AMR Results
Table 2 of the LRA contains information concerning whether or not the AMRs align with the
AMRs identified in the GALL Report. For a given AMR in Table 2, the NRC staff reviewed the
combination of intended function, material, environment, AERM, and AMP for a particular
component type within a system. The Table 2 AMRs that correlate with an AMR in the GALL
Report are identified by a reference item number in column seven, "GALL, Volume 2 Item." The
eighth column, "Table 1 Item," provides a reference number that indicates the corresponding
row in Table 1.
The staff conducted an audit to verify the appropriateness of the applicant's AMR correlations
to the GALL Report. A blank column seven indicates that the applicant was unable to locate an
appropriate corresponding AMR in the GALL Report. The staff conducted a technical review of
those Table 2 AMRs that are not consistent with the GALL Report.
3.0.2.3 UFSAR Supplement
Consistent with the SRP-LR, for the AMRs and associated AMPs that it reviewed, the staff also
reviewed the UFSAR supplement that summarizes the applicant's programs and activities for
managing the effects of aging for the period of extended operation, as required by
10 CFR 54.21(d).
3.0.2.4 Documentation and Documents Reviewed
In performing its review, the staff relied heavily on the LRA, the LRA supplements, the SRP-LR,
and the GALL Report.
Also, during the onsite audit, the staff examined the applicant's justification, as documented in
the staff's BFN audit and review report, to verify that the applicant's activities and programs will
adequately manage the effects of aging on SCs. The staff also conducted detailed discussions
and interviews with the applicant's license renewal project personnel and others with technical
expertise relevant to aging management.
3.0.3 Aging Management Programs
Table 3.0.3-1 presents the AMPs credited by the applicant and described in LRA Appendix B.
The table also indicates the GALL Report with which the applicant claimed its AMP was
consistent (if applicable) and the SSCs that credit the AMP for managing or monitoring aging.
The section of the SER, in which the staff's evaluation of the program is documented, is also
provided.
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Table 3.0.3-1 BFN's Aging Management Programs
BF Ns AMP
(LRASection)

-

GALL

GALL -

Comparison

AMP(s)

LR Systems r ructures |
Staff's
That Credit theAMP
SER Section

Existing AMPs

Electrical Cables Not
Subject t
10 CFR 50.49
Environmental
Qualificaton
Requirements Used in
Instrume tation
Circuits Program
(B.2.1.2)

Not consistent exceptions taken

XL.E2

Electrical and
instrumentation and controls

3.0.3.2.1

ASME Code Section Xl
Subsections IWB,
IWC, and IWD
Inservice Inspection
Program
(B.2.1.4)

Consistent

XI.M1

Reactor vessel, internals,
and reactor coolant system;
containments, structures,
and component supports;
engineered safety features
systems; auxiliary systems;
steam and power conversion
systems

3.0.3.1.3

Chemistry Control
Program
(B.2.1.5)

Not consistent exceptions and
enhancements
taken

XI.M2

Reactor vessel, internals,
and reactor coolant system;
engineered safety features
systems; auxiliary systems;
steam and power conversion
systems; containments,
structures, and component
supports

3.0.3.2.2

._
Reactor Head Closure
Studs Program
(B.2.1.6)

Consistent

XI.M3

Reactor vessel, internals,
and reactor coolant system

3.0.3.1.4

Boiling Water Reactor
Vessel Inside Diameter
Attachment Welds
Program
(8.2.1.7)

Consistent with
enhancements

XI.M4

Reactor vessel, internals,
and reactor coolant systems

3.0.3.2.3

Boiling Water Reactor
Feedwater Nozzle
Program
(8.2.1.8)

Consistent with
enhancements

XI.M5

Reactor vessel, internals,
and reactor coolant systems

3.0.3.2.4

Boiling Water Reactor
Control Rod Drive
Return Line Nozzle
Program
(6.2.1.9)

Consistent

_

XI.M6

Reactor vessel, internals,
and reactor coolant systems

3.0.3.1.5

_
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;FN'sAMP
(LRA Section)

Boiling Water Reactor
Stress Corrosion
Cracking Program
(B.2.1.10)

GAGALGALL

,Corparison i
Consistent with
enhancements

LRA Systems orStructures-

AMP(':
XI.M7

That Credit the AMP ;
Reactor vessel, intemals,
and reactor coolant systems;
engineered safety features;
auxiliary systems; steam and

Staffs
-SER Section
3.0.3.2.5

power conversion system

Boiling Water Reactor
Penetrations Program

Consistent with
enhancements

Xl.M8

Reactor vessel, intemals,
and reactor coolant systems

3.0.3.2.6

Boiling Water Reactor
Vessel Intemals
Program

Consistent with
enhancements

XI.M9

Reactor vessel, intemals,
and rector coolant systems

3.0.3.2.7

N/A

XI.M13

N/A

3.0.3.2.8

Flow-Accelerated
Corrosion Program
(B.2.1.15)

Consistent with
enhancements

XI.M17

Steam and power conversion
systems; engineered safety
features systems

3.0.3.2.9

Bolting Integrity
Program
(B.2.1.16)

Not consistent exceptions taken

XI.M18

Reactor vessel, intemals,
and reactor coolant systems;
engineered safety features
systems; auxiliary systems;
steam and power conversion

3.0.3.2.10

(B.2.1.11)

(B.2.1.12)

Thermal Aging and
Neutron Irradiation
Embrittlement of Cast
Austenitic Stainless
Steel Program
(B.2.1.14)

systems

Open-Cycle Cooling
Water Program

Consistent with
enhancements

XI.M20

Auxiliary systems

3.0.3.2.11

Consistent with
enhancements

XI.M21

Auxiliary systems

3.0.3.2.12

Not consistent exceptions taken

XI.M23

Auxiliary systems

3.0.3.2.13

Consistent with
enhancements

Xl.M24

Auxiliary systems; steam and
power conversion systems

3.0.3.2.14

Auxiliary systems

3.0.3.2.15

(B.2.1.17)

Closed-Cycle Cooling
Water System Program
(B.2.1.18)

Inspection of Overhead
Heavy Load and Light
Load Handling
Systems Program
(B.2.1.20)

Compressed Air
Monitoring Program
(B.2.1.21)

BWR Reactor Water
Cleanup System
Program

_

Consistent with
enhancements

XI.M25

(B.2.1.22)
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BI-N's AMP'.:^'i
(LRA Section)

GALL'

`b
GALL'

Comparison'

AMP(s)

Fire Protection
Program

Not consistent exceptions and

(B.2.1.23)

enhancements

LRASystems or Structures

Staffs',

That Credit the AMP

SER Sectioin

'.

XL.M26

.'-

Auxiliary systems;
containments, structures,

3.0.3.2.16

and component supports

taken
Fire Water System
Program
(B.2.1.24)

Not consistent exceptions and
enhancements
taken

XL.M27

Auxiliary systems

3.0.3.2.17

Aboveground Carbon
Steel Tanks Program
(B.2.1.26)

Consistent

XL.M29

Steam and power conversion
systems

3.0.3.1.6

Fuel Oil Chemistry
Program
(B.2.1.27)

Not consistent exceptions and
enhancements
taken

XL.M30

Auxiliary systems

3.0.3.2.18

Reactor Vessel
Surveillance Program

Consistent with
enhancements

XL.M31

Reactor vessel, intemals,
and reactor coolant system

3.0.3.2.19

_

(B.2.1.2B)

Buried Piping and
Tanks Inspection
Program

_

Engineered safety feature
systems; auxiliary systems

XL.M34

Consistent

3.0.3.1.9

(B.2.1.31)

_

ASME C'ode Section Xl
Subsection IWE
Program

Not consistent exceptions and
enhancement

(B.2.1.32)

taken

ASME Code Section Xl
Subsection IWF
Program

Consistent (letter
dated January 18
and 24, 2005)

XL.SI

Containments, structures,
and component supports

3.0.3.2.20

XL.S3

Containments, structures,
and component supports

3.0.3.2.21

(B.2.1.33)

10 CFR 50 Appendix J
Program

_

Containments, structures,
and component supports

XL.S4

Consistent

(8.2.1.34)

3.0.3.1.10

_

Masonry Wall Program
(B.2.1.3 5)

Consistent with
enhancements

Xl.S5

Containments, structures,
and component supports

3.0.3.2.22

Structures Monitoring
Program

Consistent with
enhancements

Xl.S6

Containments, structures,
and component supports

3.0.3.2.23

(8.2.1.316)

Inspection of
Water-Control
Structures Program
(B.2.1.3'1)

_

_

_

_

_

_

Containments, structures,
and component supports

Xl.S7

Consistent with
enhancements
_

_

_

_

_

_

_
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__

_

.___

_

_

_

_

_

_

_

_

_

_

3.0.3.2.24

_

_

_

____

_

.,BFN's

AMP

;(LRA Section);

GALL

ComparIson.

.

GALL

-

; ? AMP(si)

-

LRA Systems or Structures-

Staffs

That Credit the AMP

SER Section

Systems Monitoring
Program
(B.2.1.39)

Plant-specific

N/A

Reactor coolant systems;
engineered safety features
systems; auxiliary systems;
steam and power conversion
systems

3.0.3.3.1

Diesel Starting Air
Program
(B.2.1.41)

Plant-specific

N/A

Auxiliary systems

3.0.3.3.3

Environmental
Qualification Program
(B.3.1)

Consistent with
enhancements

X.E1

Electrical and
instrumentation and controls

3.0.3.2.25

Fatigue Monitoring
Program
(B.3.2)

Consistent with
enhancements

X.MI

Reactor vessel, intemals,
and reactor coolant systems;
containment, structures, and
component supports

3.0.3.2.26

Accessible
Non-Environmental
Qualification Cables
and Connections
Inspection Program
(8.2.1.1)

Consistent

XL.EI

Electrical and
instrumentation and controls

3.0.3.1.1

Inaccessible Medium
Voltage Cables Not
Subject to
10 CFR 50.49
Environmental
Qualification
Requirements Program
(8.2.1.3)

Consistent

XL.E3

Electrical and
instrumentation and controls

3.0.3.1.2

Thermal Aging
Embrittlement of Cast
Austenitic Stainless
Steel Program
(B.2.1.13)

N/A

Main steam line
flow-restricting venturis

3.0.3.3.4

One-Time Inspection
Program
(B.2.1.29)

Consistent

XL.M32

Reactor vessel, intemals,
and reactor coolant systems;
engineered safety feature
systems; auxiliary systems;
steam and power conversion
systems; containment,
structures and component
supports

3.0.3.1.7

Selective Leaching of
Materials Program
(B.2.1.30)

Consistent

XL.M33

Engineered safety feature
systems; auxiliary systems;
steam and power conversion
systems

3.0.3.1.8

New AMPs

l

___
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.(LR

BFNsAPGGAL
Section)
;-Comparison

L

AL.
LRA'Systemns or Structures
AMP(s):
E
That Credit the AMP.:

Bus Inspection
Program
(B.2.1.40))

Plant-specific

N/A

Unit 1 Periodic
Inspection Program
(B.2.1.42)

Plant-specific

N/A

Stfs
SER Section
3.0.3.3.2

Un-replaced, un-refurbished
piping and components for
Unit 1 only

3.0.3.3.5

3.0.3.1 AMPs That Are Consistent with the GALL Report, for Which Further Evaluation is
Not Recommended
In LRA Appendix B, the applicant identified that the following AMPs were consistent with the
GALL Report:
*

Accessible Non-Environmental Qualification Cables and Connections Inspection
Program (B.2.1.1)

*

Inaccessible Medium Voltage Cables Not Subject to 10 CFR 50.49 Environmental
Qualification Requirements Program (B.2.1.3)

*

ASME Code Section Xl Subsections
(B.2.1 .4)

*

Reactor Head Closure Studs Program (B.2.1.6)

*

Eoiling Water Reactor Control Rod Drive Return Line Nozzle Program (B.2.1.9)

*

Aboveground Carbon Steel Tanks Program (B.2.1.26)

*

C)ne-Time Inspection Program (B.2.1.29)

*

Selective Leaching of Materials Program (B.2.1.30)

*

Buried Piping and Tanks Inspection Program (B.2.1.31)

*

10 CFR 50 Appendix J Program (B.2.1.34)

IWB, IWC, and IWD Inservice Inspection Program

During its audit and review, conducted June 21 to 25, 2004, the staff confirmed the applicant's
claim of consistency with the GALL Report. As a result of this review, the staff identified issues
for several of the AMPs that were resolved with a docketed response from the applicant. Those
issues aid resolutions are discussed in Sections 3.0.3.1.1 to 3.0.3.1.10, below.
3.0.3.1.1 Accessible Non-Environmental Qualification Cables and Connections Inspection
Program
Summary of Technical Information in the Application. The applicant's Accessible
Non-Environmental Qualification (Non-EQ) Cables and Connections Inspection Program is
described in LRA Section 1.2.1.1, 'Accessible Non-Environmental Qualification Cables and
Connections Inspection Program." In the LRA, the applicant stated that this is a new program
that will be initiated prior to the period of extended operation. This commitment is identified on
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the applicant's license renewal commitment list as Item No. 1. This program is consistent with
GALL AMP XL.E1, "Electrical Cables and Connections Not Subject to 10 CFR 50.49
Environmental Qualification Requirements."
Staff Evaluation. During its audit and review, the staff confirmed the applicant's claim of
consistency with the GALL Report. Details of the staff's evaluation of this AMP are documented
in the BFN audit and review report. The staff determined that this AMP is consistent with the
AMP described in the GALL Report, including the associated operating experience attribute.
As a result of this review, the staff identified two issues discussed below that were resolved with
a docketed response from the applicant.
1.

GALL AMP XL.E1 recommends that the program be written specifically to address
cables and connections at plants whose configuration is such that most (if not all) cables
and connections installed in adverse localized environments are accessible. However,
the applicant's description of the Accessible Non-EQ Cables and Connections
Inspection Program does not address the percentage of cables in adverse localized
environments at BFN that are accessible.
The applicant stated, as documented in the staff's audit and review report that, based
upon a search of as designed data in the current cable routing database, greater than
50 percent of cables are located in accessible cable trays.
The staff found the applicant's response acceptable since more than 50 percent of the
cables will be accessible for inspection, which is consistent with the recommendations
for GALL AMP XL.E1.

2.

The description of GALL AMP XL.E1 states that the technical basis for the sample of
cables and connections selected for inspection is to be provided. However, the staff
noted that the description of the Accessible Non-EQ Cables and Connections Inspection
Program in the LRA does not address the rationale for selecting the sample of cables
and connections to be inspected.
In its response to the request for additional information (RAI) 3.6-6, dated December 9,
2004, the applicant stated that the scope of the program will include a representative
sample of accessible, insulated cables and connections within the scope of license
renewal will be visually inspected in adverse localized environments as identified by a
review of operating experience. The sample will include cables in raceways located in
the drywell that are qualified to the IEEE 383-1974 flame test and not coated with
Flamemastic. Selected cables and connections from accessible areas (the inspection
sample) will represent, with reasonable assurance, all cables and connections in
adverse localized environments.

Operating ExDerience: The applicant stated in the LRA that the Accessible Non-EQ Cables and
Connections Inspection Program is a new program for which there is no operating experience.
The operating experience data associated with implementing this program will be addressed in
the applicant's Corrective Action Program. In evaluating the element, the applicant stated that
the implementation of the Accessible Non-EQ Cables and Connections Inspection Program will
provide reasonable assurance that the applicable aging effects will be effectively managed so
that the structures and components within the scope of this program will continue to perform
their intended functions consistent with the CLB for the period of extended operation.
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UFSAR Supplement. In LRA Section A.1.1, the applicant provided the UFSAR supplement fo'
the Accessible Non-EQ Cables and Connections Inspection Program. The staff reviewed this
section and determined that the information in the UFSAR supplement provides an adequate
summary description of the program. The staff found this section of the UFSAR supplement
sufficient, as required by 10 CFR 54.21 (d).
Conclusion. On the basis of its review and audit of the applicant's program, the staff determined
that those program elements for which the applicant claimed consistency with the GALL Report
are consistent with the GALL Report. The staff concluded that the applicant had demonstrated
that the effects of aging will be adequately managed so that the intended functions will be
maintained consistent with the CLB for the period of extended operation, as required by
10 CFR 54.21 (a)(3). The staff also reviewed the UFSAR supplement for this AMP and
concluded that it provides an adequate summary description of the program, as required by
10 CFR 54.21(d).
3.0.3.1.2 Inaccessible Medium Voltage Cables Not Subject to 10 CFR 50.49 Environmental
Qualification Requirements Program
Summary of Technical Information in the Apglication. The applicant's Inaccessible Medium
Voltage Cables Not Subject to 10 CFR 50.49 EQ Requirements Program is described in LRA
Section B.2.1.3, "Inaccessible Medium Voltage Cables Not Subject to 10 CFR 50.49
Environmental Qualification Requirements Program." In the LRA, the applicant stated that this
is a new program that will be initiated prior to the period of extended operation. This program is
consistent with GALL AMP XI.E3, 'Inaccessible Medium Voltage Cables Not Subject to
10 CFR 50.49 Environmental Qualification Requirements."
The applicant stated that the Inaccessible Medium Voltage Cables Not Subject to 10 CFR 50.49
EQ Requirements Program will manage the aging effects of inaccessible medium-voltage
cables that are not subject to the EQ requirements of 10 CFR 50.49 and are exposed to
adverse localized environments caused by moisture while energized. The applicant also stated
that the specific type of test performed will be determined prior to the initial test and will be a
proven test for detecting deterioration of the insulation system due to wetting. The test will be
as described in Electric Power Research Institute (EPRI) TR-103834-Pl-2 or will be a test that
is state-of-the-art at the time of program implementation.
The Inaccessible Medium Voltage Cables Not Subject to 10 CFR 50.49 Environmental
Qualification Requirements Program is a condition monitoring program in which medium
voltage cables that are installed in underground conduit duct banks and that perform an
intended function within the scope of license renewal (such as the medium voltage cables to the
residual heat removal service water (RHRSW) pumps) will be tested to provide an indication of
the condition of the conductor insulation. The specific type of test performed will be determined
prior to the initial test and will be a proven test for detecting deterioration of the
insulation system due to wetting.
Staff Evaluation. In accordance with 10 CFR 54.21 (a)(3), the staff reviewed the information
included in LRA Section B.2.1.3, regarding the applicant's demonstration of the Inaccessible
Medium Voltage Cables Not Subject to 10 CFR 50.49 EQ Requirements Program to ensure
that the effects of aging, as discussed above, will be adequately managed so that the intended
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functions will be maintained consistent with the CLB throughout the period of extended
operation.
The staffs review of LRA Section B.2.1.3 identified an area in which additional information was
necessary to complete the review of the applicant's program elements. The applicant
responded to the staffs RAI as discussed below.
In RAI 3.6-3, dated November 4, 2004, the staff stated it reviewed the Inaccessible Medium
Voltage Cables Not Subject to 10 CFR 50.49 EQ Requirements Program credited for managing
the effects for non-EQ inaccessible medium voltage cables. Therefore, staff requested the
applicant to provide (1) a list of cables that are covered under this program, (2) any plant and/or
industry operating experience regarding the water-treeing phenomenon or any anticipated
decrease in the dielectric strength of the conductor insulation, and (3) a description of the 10
elements of the proposed AMP.
The staffs evaluation of the quality assurance program is discussed in SER Section 3.0.4. The
remaining seven elements are discussed below:
1.

Scope of Program - In its response to the staff RAI 3.6-3 as above and by letter dated
December 9, 2004, the applicant stated that medium voltage cables that are installed in
underground conduit duct banks and that perform an in-scope intended function (such
as the medium voltage cables to RHRSW pumps) will also be included in this program.
The staff finds the above response to be acceptable since the Non-EQ Inaccessible
Medium voltage Cable Program will require testing of all in-scope cables included in the
program.

2.

Preventive Actions - Periodic actions, such as inspecting for water collection in cable
manholes and conduit, and draining water, as needed, will be taken to prevent cables
from being exposed to significant moisture. These actions will be performed as part of
the testing described in Parameters Monitored or Inspected. The staff finds that the
inspection of water collection in cable manholes and conduit at a ten year frequency is
not adequate. The staff indicated that the frequency of inspection for water collection in
cable manholes and conduit should be yearly. The staff asked the applicant to explain
why every ten years inspection is sufficient. On January 18, 2005, the applicant stated
that inspection for water collection for in-scope cable manholes and conduits will be
adjusted to be performed annually. Based on the above, the staffs concern is resolved.

3.

Parameters Monitored or Inspected - This program will test those inaccessible medium
voltage cables identified as in scope to determine the condition of the conductor
insulation by testing the cables. The specific type of test performed will be determined
prior to the initial test, and is to be a proven test for detecting deterioration of the
insulation system, such as power factor, partial discharge, or polarization index, as
described in EPRI TR-103834-P1 -2, or other testing that is state-of-art at the time. The
staff finds this to be acceptable since this is consistent with the GALL XL.E3 program.

4.

Detection of Aging Effects - Affected cables will be tested before the current 40-year
licensing term has concluded for each unit and at least once every 10 years thereafter.
The staff finds this to be acceptable since this is consistent with the GALL XI.E3
program.
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5.

Monitoring and Trending - Trending actions are not included as part of this program
because the ability to trend test results is dependent on the specific type of test chosen.
Test results that are trendable may be trended to provide additional information on the
rate of degradation. The staff finds this to be acceptable since this is consistent with
GALL XI.E3 program.

6.

Acceptance Criteria - During testing, cables shall meet the acceptance criteria of the
test being performed. The staff finds this to be acceptable since this is consistent with
the GALL XI.E3 program.

7.

Operating Experience - Industry operating experience was incorporated into the license
renewal process through a review of industry documents to identify aging effects and
mechanisms that could challenge the intended function of components within the scope
of this program. Review of plant-specific operating experience was also performed to
identify aging effects experienced. This review involved electronic database searches of
plant information including problem evaluation reports (PERs), staff communications,
RAls, and work orders (WOs). As a result of the search, the following documents were
reviewed with no new aging effects identified: Information Notice (IN) 86-49, RIS
2000-25, and RAls 1554 through 1558 (Peach Bottom Units 1 and 2).

On the basis of its review of the above operating experience, the staff concluded that the
applicant's program for Inaccessible Medium Voltage Cables Not Subject to 10 CFR 50.49 EQ
Requirements Program adequately manages the aging effects that have been observed at the
applicant's plant. Therefore, the staff's concern described in RAI 3.6-3 is resolved.
UFSAR SuDplement. In LRA Section A.1.3, and subsequent LRA supplements, the applicant
provided the UFSAR supplement for the applicant's program for Inaccessible Medium Voltage
Cables Not Subject to 10 CFR 50.49 EQ Requirements Program. The staff reviewed this
section and determined that the information in the UFSAR supplement provides an adequate
summary description of the program. The staff found that this section of the UFSAR
supplement met the requirements of 10 CFR 54.21(d).
Conclusion. On the basis of its review and audit of the applicant's program and RAI response,
the staff determined that those program elements for which the applicant claimed consistency
with the GALL Report are consistent with the GALL Report. The staff concluded that the
applicant had demonstrated that the effects of aging will be adequately managed so that the
intended functions will be maintained consistent with the CLB for the period of extended
operation, as required by 10 CFR 54.21 (a)(3). The staff also reviewed the UFSAR supplement
for this AMP and concluded that it provides an adequate summary description of the program,
as requi'ed by 10 CFR 54.21 (d).
3.0.3.1.3 ASME Section XI Subsections IWB, IWC, and IWD Inservice Inspection Program
Summa y of Technical Information in the Application. The applicant's American Society of
Mechanical Engineers (ASME) Code Section Xl Subsections IWB, IWC, and IWD Inservice
Inspection Program is described in LRA Section B.2.1.4, 'ASME Section XI Subsections IWE;,
IWC, and IWD Inservice Inspection Program." In the LRA, the applicant stated that this is an
3-15

existing program. This program is consistent with GALL AMP XI.M1, 'ASME Section Xl
Inservice Inspection, Subsections IWB, IWC, and IWD."
In the LRA, the applicant stated that the ASME Code Section Xl Subsections IWB, IWC, and
IWD Inservice Inspection Program includes periodic visual, surface, and/or volumetric
examination of Class 1, 2, and 3 pressure-retaining components and their integral attachments.
Requirements for ASME Code Section Xl Subsections IWB, IWC, and IWD Inservice Inspection
Program are mandated by the BFN Technical Requirements Manual 3.4.3, "Structural Integrity."
Section 50.55a of 10 CFR imposes the inservice inspection requirements of the ASME Code
Section Xl for Class 1, 2, and 3 pressure-retaining components and their integral attachments
in light-water-cooled power plants.
Staff Evaluation. During its audit and review, the staff confirmed the applicant's claim of
consistency with the GALL Report. Details of the staff's evaluation of this AMP are documented
in the BFN audit and review report. The staff determined that this AMP is consistent with the
AMP described in the GALL Report, including the associated operating experience attribute.
Based on its review, the staff concluded that the applicant's ASME Code Section Xl
Subsections IWB, IWC, and IWD Inservice Inspection Program provides reasonable assurance
of aging management. As a result of this review, the staff identified two issues discussed below
that were resolved with a docketed response from the applicant.
1.

The staff noted that ASME Code Section Xl Subsections IWB, IWC, and IWD Inservice
Inspection Program did not indicate what the IWB, IWC, and IWD commitment will be
for Unit 1 restart baseline inspections, after restart, and during the extended period of
operation.
The applicant stated, as documented in the staffs audit and review report, that the
re-baseline inspection scope includes all inspections required during a typical 10-year
inspection interval for Class 1, 2, and 3 components that have not been repaired or
replaced. The code of record for Unit 1 recovery is the 1995 Edition with Addenda
through 1996 of ASME Code Section Xl. Following restart, the current (suspended)
inservice inspection (ISI) interval will be completed. The next inspection interval will
meet the requirements of 10 CFR 50.55(a) at that time. For the period of extended
operation, the Code edition will be consistent with 10 CFR 50.55(a) requirements for all
three units.
The staff found the applicant's response acceptable on the basis that all three units will
be consistent with the GALL Report during the extended period of operation and the
Unit 1 re-baseline program will provide reasonable assurance that the condition of Unit 1
piping and components is comparable to that of Units 2 and 3.

2.

In LRA Section B.2.1.4, the applicant stated that currently approved relief requests and
approved code cases are used. The staff noted that these are not applicable to the
period of extended operation and asked the applicant to confirm that the commitment to
implement the requirements of 10 CFR 50.55(a) for license renewal is not modified by
the current relief requests or implementation of currently approved code cases.
The applicant stated, as documented in the staffs audit and review report, that the
commitment to implement the requirements of 10 CFR 50.55(a) for license renewal is
not modified by the current relief requests or implementation of currently approved Code
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cases; that there are currently no relief requests that extend past the 40-year period;
and, that relief requests that extend into the period of license renewal will be in
accordance with 10 CFR 50.55(a).
The staff found the applicant's response acceptable on the basis that current approved
relief requests and code cases will not in any way modify the applicant's commitment lo
implement 10 CFR 50.55a during the period of extended operation.
Operatinq Experience. The ASME Code Section Xl Subsections IWB, IWC, and IWD Inservice
Inspection Program in accordance with Subsections IWB, IWC, or IWD has been shown to be
generally effective in managing aging effects in Class 1, 2, or 3 components and their integral
attachments.
The applicant successfully identified indications of age-related degradation prior to the loss of
the functions of the components, and has taken appropriate corrective actions through
evaluation, repair, or replacement of the components in accordance with ASME Section Xl and
station implementing procedures.
UFSAR Sugplement. In LRA Section A.1.4, the applicant provided the UFSAR supplement for
the ASME Code Section Xl Subsections IWB, IWC, and IWD Inservice Inspection Program.
The staff reviewed this section and determined that the information in the UFSAR supplement
provides an adequate summary description of the program. The staff found that this section cf
the UFSAR supplement met the requirements of 10 CFR 54.21 (d).
Conclusion. On the basis of its review and audit of the applicant's program, the staff determined
that those program elements for which the applicant claimed consistency with the GALL Report
are consistent with the GALL Report. The staff concluded that the applicant had demonstrated
that the effects of aging will be adequately managed so that the intended functions will be
maintained consistent with the CLB for the period of extended operation, as required by
10 CFR 54.21 (a)(3). The staff also reviewed the UFSAR supplement for this AMP and
concluded that it provides an adequate summary description of the program, as required by
10 CFR 54.21(d).
3.0.3.1.4 Reactor Head Closure Studs Program
Summary of Technical Information in the Application. The applicant's Reactor Head Closure
Studs Program is described in LRA Section B.2.1.6, 'Reactor Head Closure Studs Program." In
the LRA, the applicant stated that this is an existing program. This program is consistent with
GALL AMP XI.M3, "Reactor Head Closure Studs Program."
In the LFA, the applicant stated that the Reactor Head Closure Studs Program includes (1)
inservice inspection in conformance with the requirements of the ASME Code Section Xl
Subsection IWB, Table IWB 2500-1 (B.2.1.4), and (2) preventive measures to mitigate
cracking. The applicant stated that (1) the preventive measures of regulatory guide (RG) 1.65,
"Materials and Inspections for Reactor Vessel Closure Studs," have been implemented, and (2)
approved lubricants minimize the potential for cracking of the non-metal-plated reactor head
closure studs.
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Staff Evaluation. During its audit and review, the staff confirmed the applicant's claim of
consistency with the GALL Report. Details of the staff's evaluation of this AMP are documented
in the BFN audit and review report. The staff determined that this AMP is consistent with the
AMP described in the GALL Report, including the associated operating experience attribute.
Operating Experience. In LRA Section B.2.1.6, the applicant evaluated the program element
operating experience and stated that stress corrosion cracking (SCC) has occurred in boiling
water reactor (BWR) reactor head closure studs, particularly metal-plated studs. The approved
lubricants used have proven to be effective in preventing seized studs or nuts. The reactor head
closure studs are not metal plated. With the lack of metal plating and preventive use of
approved lubricants, the Reactor Head Closure Studs Program has been effective in reducing
the probability of SCC of the reactor head closure studs.
UFSAR Supplement. In LRA Section A.1.6, the applicant provided the UFSAR supplement for
the Reactor Head Closure Studs Program. The staff reviewed this section and determined that
the information in the UFSAR supplement provides an adequate summary description of the
program. The staff found that this section of the UFSAR supplement met the requirements of
10 CFR 54.21(d).
Conclusion. On the basis of its review and audit of the applicant's program, the staff determined
that those program elements for which the applicant claimed consistency with the GALL Report
are consistent with the GALL Report. The staff concluded that the applicant had demonstrated
that the effects of aging will be adequately managed so that the intended functions will be
maintained consistent with the CLB for the period of extended operation, as required by
10 CFR 54.21 (a)(3). The staff also reviewed the UFSAR supplement for this AMP and
concluded that it provides an adequate summary description of the program, as required by
10 CFR 54.21 (d).
3.0.3.1.5 Boiling Water Reactor Control Rod Drive Return Line Nozzle Program
Summary of Technical Information in the Application. The applicant's BWR Control Rod Drive
Return Line Nozzle Program is described in LRA Section B.2.1.9, "Boiling Water Reactor
Control Rod Drive Return Line Nozzle Program." In the LRA, the applicant stated that this is an
existing program. This program is consistent with GALL AMP XI.M6, "BWR Control Rod Drive
Return Line Nozzle."
In the LRA, the applicant stated that the BWR Control Rod Drive Return Line Nozzle Program
includes (1) an inservice inspection in accordance with the ASME Code Section Xl
Subsection IWB. This inspection requirement is implemented by the ASME Code Section Xl
Subsections IWB, IWC, and IWD Inservice Inspection Program, and (2) system modifications to
mitigate cracking. The CRD return lines have been modified to meet the recommendations of
NUREG-0619, "BWR Feedwater Nozzle and Control Rod Drive Return Line Nozzle Cracking."
The applicant stated that the CRD return lines now return to the reactor water cleanup system
piping, the CRD return line reactor vessel nozzle piping has been removed, and the reactor
vessel nozzles have been capped.
Staff Evaluation. During its audit and review, the staff confirmed the applicant's claim of
consistency with the GALL Report. Details of the staff's evaluation of this AMP are documented
in the BFN audit and review report. The staff determined that this AMP is consistent with the
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AMP described in the GALL Report, except for the staff issue described below that was
resolved with a docketed response from the applicant.
The staff questioned why Units 2 and 3 perform an enhanced visual test (EVT)-1 of the inner
radius instead of the Code-specified volumetric exam. The applicant stated, as documented in
the staffs audit and review report, that the nozzle-to-vessel weld and inner radius are inspected
in accordance with ASME Code Section Xl, ISI Program, Subsection IWB, Category B-D
requirements. Units 2 and 3 perform an EVT-1 of the inner radius instead of the Code-specified
volumetric exam, as approved by Requests for Relief 2-ISI-16 and 3-ISI-14. The applicant
indicated that an ultrasonic (UT) exam of both the nozzle-to-vessel weld and the inner radius is
currently performed for Unit 1. Relief requests will not extend into the period of extended
operation. The staff found the applicant's response regarding the current inspections performed
for all three BFN units acceptable.
In the LRA, the applicant stated that system modifications to mitigate cracking are in progress.
The CRD return lines have been modified to meet the recommendations of NUREG-0619,
'BWR Feedwater Nozzle and Control Rod Drive (CRD) Return Line Nozzle Cracking." The CRD
return lines now return to the reactor water cleanup system piping. The CRD return line reactor
vessel nozzle piping has been removed, and the reactor vessel nozzles have been capped. The
staff noted that the capped CRD return line nozzles are not subject to cyclic loads from thermal
stratification and striping. Therefore, they are not susceptible to cracking due to cyclic loading
and do not impact AMR review. The staff found the evaluation acceptable.
Based on its review, the staff concluded that the applicant's Boiling Water Reactor Control Rcd
Drive Retum Line Nozzle Program provides reasonable assurance of management of inservice
inspection and implementation of preventive measures to mitigate cracking. The staff found this
AMP acceptable. It conforms to the recommended program description, program elements, and
acceptance criteria for the Boraflex monitoring program, as discussed in GALL AMP XI.M6,
"BWR Control Rod Drive Return Line Nozzle Program."
Operating Experience. After implementation of the recommendations of NUREG-0619, BFN
has operated for over twenty years with no significant CRD return line reactor vessel nozzle
issues. The plant-specific operating experience and staff evaluation are shown in SER
Section 3.1.2.3.10.
UFSAR Supplement. In LRA Section A.1.9, the applicant provided the UFSAR supplement for
the BWR. Control Rod Drive Retum Line Nozzle Program. The staff reviewed this section and
determined that the information in the UFSAR supplement provides an adequate summary
description of the program. The staff found that this section of the UFSAR supplement met the
requirements of 10 CFR 54.21(d).
Conclusion. On the basis of its review and audit of the applicant's program, the staff determined
that those program elements for which the applicant claimed consistency with the GALL Report
are consistent with the GALL Report. The staff concluded that the applicant had demonstrated
that the effects of aging will be adequately managed so that the intended functions will be
maintained consistent with the CLB for the period of extended operation, as required by
10 CFR 54.21 (a)(3). The staff also reviewed the UFSAR supplement for this AMP and
concluded that it provides an adequate summary description of the program, as required by
10 CFR 54.21 (d).
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3.0.3.1.6 Aboveground Carbon Steel Tanks Program
Summary of Technical Information in the Application. The applicant's Aboveground Carbon
Steel Tanks Program is described in LRA Section B.2.1.26, uAboveground Carbon Steel Tanks
Program." In the LRA, the applicant stated that this is an existing program. This program is
consistent with GALL AMP XI.M29, uAboveground Carbon Steel Tanks Program."
In the LRA, the applicant stated that the program includes preventive measures to mitigate
corrosion by protecting the external surface of carbon steel tanks with paint or coatings in
accordance with standard industry practice. The flat-bottomed condensate storage tanks sit on
beds of compacted sulfur-free oiled sand. The applicant also stated that it condition monitors for
degradation by performing periodic inspections in accordance with the 10 CFR 50.65
Maintenance Rule Program. The applicant stated that activities to ensure that significant
degradation in inaccessible tank bottoms is not occurring by performing a one-time inspection.
A one-time inspection, in accordance with the One-Time Inspection Program (B.2.1.29), will be
performed prior to entering the period of extended operation and will consist of thickness
measurements of flat-bottomed tanks' bottom surface.
Staff Evaluation. During its audit and review, the staff confirmed the applicant's claim of
consistency with the GALL Report. Details of the staffs evaluation of this AMP are documented
in the BFN audit and review report. The staff determined that this AMP is consistent with the
AMP described in the GALL Report, except for the staff issue described below in subsection
'UFSAR Supplement" that was resolved with a docketed response from the applicant.
Operating Experience. Some external corrosion problems have been reported on carbon steel
tanks. Corrective actions have been implemented prior to loss of intended function.
UFSAR Supplement. In LRA Section A.1.23, the applicant provided the UFSAR supplement for
the Aboveground Carbon Steel Tanks Program. The staff reviewed this section and determined
that the information in the UFSAR supplement does not identify a one-time inspection in
accordance with the One-Time Inspection Program to take thickness measurements of
flat-bottomed tanks' bottom surface prior to entering the period of extended operation. This is
identified as an element of the program in LRA Section B.2.1.26. Therefore, the staff could not
confirm that the UFSAR supplement provides an adequate summary description of the
program, as identified in the SRP-LR UFSAR supplement table, and as required by
10 CFR 54.21 (d). The staff requested that the applicant provide additional information to
resolve this issue. The staff followed this request for additional information in a follow up call
with the applicant on April 7, 2005.
In its response, by letter May 25, 2005, the applicant confirmed the following, which resolves
the staff issue:
The One-Time Inspection Program (B.2.1.29) has been revised to specifically identify
ultrasonic thickness measurements of the fuel oil storage tank bottom surfaces to
ensure that significant degradation is not occurring. To implement this change, the
"Program Description" section of LRA Appendix B.2.1.29, One-Time Inspection
Program, has been revised to include the following item: "thickness measurements of
tank bottoms to ensure that significant degradation is not occurring for those tanks
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specified in the Fuel Oil Chemistry Program (B.2.1.27) and the Aboveground Carbon
Steel Tanks Program (B.2.1.26)." The staff considers the issue resolved.
Conclu;ion. On the basis of its review and audit of the applicant's program, and the RAI
response that those program elements for which the applicant claimed consistency with the
GALL Report are consistent with the GALL Report, the staff concluded that the applicant
demonstrated that the effects of aging will be adequately managed so that the intended
functions will be maintained consistent with the CLB for the period of extended operation, as
required by 10 CFR 54.21 (a)(3). The staff also reviewed the UFSAR supplement for this AMI?
and concluded that it provides an adequate summary description of the program, as required by
10 CFR 54.21(d).
3.0.3.1.7 One-Time Inspection Program
Summary of Technical Information in the ADplication. The applicant's One-Time'Inspection
Program is described in LRA Section B.2.1.29, "One-Time Inspection Program." In the LRA, the
applicant stated that this is a new program. This program is consistent with GALL AMP XI.M32,
"One-Time Inspection."
In the LRA, the applicant stated that the One-Time Inspection Program will include measures to
verify that unacceptable degradation of any reactor system component is not occurring; thereby
validating the effectiveness of existing AMPs or confirming that there is no need to manage
aging-related degradation for the period of extended operation.
LRA Section B.2.1.29 states that the elements of the One-Time Inspection Program will include:
*

Determination of the sample size based on an assessment of materials of fabrication,
environment, plausible aging effects, and operating experience.

*

Identification of the inspection locations in the SSCs based on the aging effect.

*

Determination of the examination technique, including acceptance criteria that would be
effective in managing the aging effect for which the component is examined.
Nondestructive techniques will generally be used; however, in some circumstances
(e.g.,small bore RCPB), destructive testing will be utilized if samples become available.

*

Evaluation of the need for follow-up examinations to monitor the progression of any
aging degradation. When one-time inspections fail to meet the established acceptance
criteria, the Corrective Action Program will be used to schedule, track, and trend
appropriate corrective actions and follow-up inspections.

LRA Section B.2.1.29 states that the One-Time Inspection Program will include the one-time
inspections of SSCs that are identified generally in LRA Chapter 3.0 and in an AMR, such as:
*

reactor coolant pressure boundary piping, valves, tubing, restricting orifices, and fittings
less than 4-inch nominal pipe size (NPS 4) exposed to reactor coolant for loss of
material and cracking

*

ventilation duct work for loss of material and elastomer degradation/deterioration
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*

flexible connections for loss of material, cracking, and elastomer
degradation/deterioration

*

heat exchangers for loss of material, cracking, and biofouling

*

various fittings, piping, valves, pumps, strainers, tanks, traps, tubing, expansion joints,
fan housings, fire dampers, and heaters for loss of material cracking, and biofouling.

The One-Time Inspection Program will be completed before the end of the current operating
license term. The schedule of the inspection will be completed in a way that minimizes its
impact on plant operations; however, the inspection will not be scheduled so early in the current
operating license term that will preclude questions on potential aging effects that may surface at
the end of the current licensing period.
The applicant, in evaluating the AMP, stated that implementation of the One-Time Inspection
Program will provide reasonable assurance that the aging effects will be managed so that the
systems and components within the scope of this program will continue to perform their
intended functions consistent with the CLB for the period of extended operation.
Staff Evaluation. During its audit and review, the staff confirmed the applicant's claim of
consistency with the GALL Report. Details of the staffs evaluation of this AMP are documented
in the BFN audit and review report. The staff determined that this AMP is consistent with the
AMP described in the GALL Report, including the associated operating experience attribute.
Ogerating Exgerience. The One-Time Inspection Program is new. Therefore, no programmatic
operating experience is available.
UFSAR SuDplement. In LRA Section A.1.26, the applicant provided the UFSAR supplement for
the One-Time Inspection Program. The staff reviewed this section and determined that the
information in the UFSAR supplement provides an adequate summary description of the
program. The staff found that this section of the UFSAR supplement met the requirements of
10 CFR 54.21 (d).
Conclusion. On the basis of its review and audit of the applicant's program, the staff determined
that those program elements for which the applicant claimed consistency with the GALL Report
are consistent with the GALL Report. The staff concluded that the applicant had demonstrated
that the effects of aging will be adequately managed so that the intended functions will be
maintained consistent with the CLB for the period of extended operation, as required by
10 CFR 54.21 (a)(3). The staff also reviewed the UFSAR supplement for this AMP and
concluded that it provides an adequate summary description of the program, as required by
10 CFR 54.21(d).
3.0.3.1.8 Selective Leaching of Materials Program
Summary of Technical Information in the Application. The applicant's Selective Leaching of
Materials Program is described in LRA Section B.2.1.30, "Selective Leaching of Materials
Program." In the LRA, the applicant stated that this is a new program. This program is
consistent with GALL AMP XI.M33, 'Selective Leaching of Materials."
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The Selective Leaching of Materials Program consists of visual inspections and hardness
measurements on selected components susceptible to selective leaching. The materials of
construction for these components may include cast iron, brass, bronze, or aluminum bronze.
These components may be exposed to a raw water, treated water, or ground water
environment. The Selective Leaching of Materials Program will perform one-time visual
inspections and hardness measurements of representative components from those
components identified in this LRA's AMR results. The Selective Leaching of Materials Program
will be completed prior to entering the period of extended operation. The selection, inspection,
and measurement techniques will be consistent with industry practice at the time of
implementation.
Staff Evaluation. During its audit and review, the staff confirmed the applicant's claim of
consistency with the GALL Report. Details of the staff's evaluation of this AMP are documented
in the BFN audit and review report. The staff determined that this AMP is consistent with the
AMP described in the GALL Report, including the associated operating experience attribute.
Operati g Experience. In the LRA Section B.2.1.30 the applicant evaluated the program
element operating experience and stated that the Selective Leaching of Materials Program is a
new program. No operating experience is available.
UFSAR Supplement. In LRA Section A.1.27, the applicant provided the UFSAR supplement for
the Selective Leaching of Materials Program. The staff reviewed this section and determined
that the information in the UFSAR supplement provides an adequate summary description of
the program. The staff found this section of the UFSAR supplement met the requirements of
10 CFR 54.21(d).
Conclusion. On the basis of its review and audit of the applicant's program, the staff determined
that those program elements for which the applicant claimed consistency with the GALL Report
are consistent with the GALL Report. The staff concluded that the applicant had demonstrated
that the effects of aging will be adequately managed so that the intended functions will be
maintained consistent with the CLB for the period of extended operation, as required by
10 CFR !-54.21 (a)(3). The staff also reviewed the UFSAR supplement for this AMP and
concluded that it provides an adequate summary description of the program, as required by
10 CFR 54.21 (d).
3.0.3.1.9 Buried Piping and Tanks Inspection Program
Summary of Technical Information in the Application. The applicant's Buried Piping and Tanks
Inspection Program is described in LRA Section B.2.1.31, 'Buried Piping and Tanks Inspection
Program." In the LRA, the applicant stated that this is an existing program. This program is
consistent with GALL AMP XI.M34, "Buried Pipes and Tanks Inspection."
There are no buried tanks identified within the scope of license renewal. The Buried Piping and
Tanks Inspection Program includes (1) preventive measures to mitigate corrosion by applying
external coatings and wrappings in accordance with standard industry practices, and (2)
condition monitoring to manage the effects of corrosion. The applicant stated that buried piping
is inspected when excavated for any reason, typically for maintenance. The inspections are
performed as part of the 10 CFR 50.65 Maintenance Rule Program. The inspections provide fDr
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determination of degradation due to the loss of, or damage to, the protective coatings and
wraps used for corrosion control on buried pipe external surfaces. The inspections also include
connections and joints for signs of separation, signs of environmental degradation, signs of
leakage, and appreciable settlement between piping segments.
Staff Evaluation. During its audit and review, the staff confirmed the applicant's claim of
consistency with the GALL Report. Details of the staffs evaluation of this AMP are documented
in the BFN audit and review report. The staff determined that this AMP is consistent with the
AMP described in the GALL Report, except for the staff issue, described below, that concerned
inspection of buried piping and that was resolved with a docketed response from the applicant.
The staff noted that the applicant relied solely on opportunistic inspections to check buried
piping. If there were not any opportunistic inspections, the buried pipe would not be inspected.
Therefore, the staff requested that the applicant agree to inspect the buried piping within 10
years after entering the period of extended operation, unless conclusive opportunistic
inspections that provide a representative sample have occurred within this 10-year period.
Before the tenth year, BFN should perform an engineering evaluation to determine if sufficient
inspections have been conducted to draw a conclusion regarding the ability of the underground
coatings to protect the underground piping systems from degradation. If it is found that
sufficient inspections have not occurred to draw a conclusion regarding the underground
coatings, BFN should conduct a focused inspection to allow that conclusion to be reached. The
staff followed this request for additional information in a follow up call with the applicant on
April 7, 2005.
In its response dated May 25, 2005, the applicant clarified the staff issue as follows:
Buried piping within the scope of the Buried Piping and Tanks Program will be inspected
when they are excavated for maintenance or when those components are exposed for
any reason. BFN will perform an inspection of buried piping within ten years after
entering the period of extended operation, unless an opportunistic inspection has
occurred within this ten-year period. Before the tenth year, BFN will perform an
engineering evaluation to determine if sufficient inspections have been conducted to
draw a conclusion regarding the ability of the underground coatings to protect the
underground piping from degradation. If not, BFN will conduct a focused inspection to
allow that conclusion to be reached. Sections A.1.28 and B.2.1.31 are modified as
described below to implement this change: Paragraph (b) of LRA Appendix A.1.28,
Buried Piping and Tanks Inspection Program, and paragraph (b) of the "Program
Description" section of Appendix B.2.1.31, Buried Piping and Tanks Inspection Program
have been revised to include the following statement: "Before the tenth year of extended
operation, BFN will perform an engineering evaluation to determine if sufficient
inspections have been conducted to draw a conclusion regarding the ability of the
underground coatings to protect the underground piping from degradation. If not, BFN
will conduct a focused inspection to allow that conclusion to be reached.
Operating Experience. Review of the operating experience identified no concerns relating to the
corrosion of external surfaces of buried piping or components. Several instances of buried
piping replacement were identified resulting from internal corrosion or microbiological fouling or
degradation. There are no buried tanks that are within the scope of license renewal.
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UFSAR Supplement. In LRA Section A.1.28, the applicant provided the UFSAR supplement for
the Buried Piping and Tanks Inspection Program. The staff reviewed this section and
determined that the information in the UFSAR supplement provides an adequate summary
description of the program. The staff found this section of the UFSAR supplement net the
requirements of 10 CFR 54.21(d).
Conclusion. On the basis of its review and audit of the applicant's program, the staff determined
that those program elements for which the applicant claimed consistency with the GALL Report
are consistent with the GALL Report. The staff concluded that the applicant had demonstrated
that the effects of aging will be adequately managed so that the intended functions will be
maintained consistent with the CLB for the period of extended operation, as required by
10 CFR 54.21 (a)(3). The staff also reviewed the UFSAR supplement for this AMP and
concluded that it provides an adequate summary description of the program, as required by
10 CFR 64.21(d).
3.0.3.1.10 10 CFR 50 AppendixJ Program
Summary of Technical Information in the Application. The applicant's 10 CFR 50 Appendix J
Program is described in LRA Section B.2.1.34, "10 CFR 50 Appendix J Program." In the LRA,
the applicant stated that this is an existing program. This program is consistent with GALL AMP
XI.S4, "10 CFR Part 50, Appendix J."
The 10 C:FR 50 Appendix J Program monitors leakage rates through the containment pressure
boundary (including the drywell and torus, penetrations, fittings, and other access openings) in
order to detect degradation of the primary containment pressure boundary. Seals, gaskets, and
bolted connections are also monitored. Type A and Type B containment leak-rate tests are
performed in accordance with the regulations in 10 CFR 50 Appendix J Option B; and the
guidance provided in RG 1.163, 'Performance-Based Containment Leak-Testing Program";
NEI 94-01, 'Industry Guideline for Implementing Performance-Based Option of 10 CFR Part 50
Appendix J." The 10 CFR 50 Appendix J Program requirements are mandated by Technical
Specification (TS) 5.5.12, Primary Containment Leakage Rate Testing Program. Additional
requirements for testing the containment are mandated by the following TS surveillance
requirements: SR 3.6.1.1.1, SR 3.6.1.2.1, SR 3.6.1.3.10, and SR 3.6.1.3.11.
Staff Evaluation. During its audit and review, the staff confirmed the applicant's claim of
consistency with the GALL Report. Details of the staffs evaluation of this AMP are documented
in the BFN audit and review report. The staff determined that this AMP is consistent with the
AMP described in the GALL Report, including the associated operating experience attribute.
Operatinq ExDerience. In LRA Section B.2.1.34, the applicant evaluated the program element
operating experience and stated that testing in accordance with 10 CFR 50 Appendix J has
been effective in monitoring the pressure integrity of the primary containment boundaries
industry-wide and at BFN. The staff concurred with the applicant's evaluation.
UFSAR 'Supplement.In LRA Section A.1.31, the applicant provided the UFSAR supplement for
the 10 CFR 50 Appendix J Program. The staff reviewed this section and determined that the
information in the UFSAR supplement provides an adequate summary description of the
program. The staff found this section of the UFSAR supplement met the requirements of
10 CFR 54.21 (d).
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Conclusion. On the basis of its review and audit of the applicant's program, the staff determined
that those program elements for which the applicant claimed consistency with the GALL Report
are consistent with the GALL Report. The staff concluded that the applicant had demonstrated
that the effects of aging will be adequately managed so that the intended functions will be
maintained consistent with the CLB for the period of extended operation, as required by
10 CFR 54.21 (a)(3). The staff also reviewed the UFSAR supplement for this AMP and
concluded that it provides an adequate summary description of the program, as required by
10 CFR 54.21 (d).
3.0.3.2 AMPs That Are Consistent with the GALL Report with Exceptions or
Enhancements
In LRA Appendix B, the applicant identified that the following AMPs were, or will be, consistent
with the GALL Report, with exceptions or enhancements:
*

Electrical Cables Not Subject to 10 CFR 50.49 Environmental Qualification
Requirements Used in Instrumentation Circuits Program (B.2.1.2)

*

Chemistry Control Program (B.2.1.5)

*
*

Boiling Water Reactor Vessel Inside Diameter Attachment Welds Program (B.2.1.7)
Boiling Water Reactor Feedwater Nozzle Program (B.2.1.8)

*

Boiling Water Reactor Stress Corrosion Cracking Program (B.2.1.10)

*

Boiling Water Reactor Penetrations Program (B.2.1.11)

*

Boiling Water Reactor Vessel Internals Program (B.2.1.12)

*

Thermal Aging and Neutron Irradiation Embrittlement of Cast Austenitic Stainless Steel
Program (B.2.1.14)

*

Flow-accelerated Corrosion Program (B.2.1.15)

*

Bolting Integrity Program (B.2.1.16)

*

Open-cycle Cooling Water System Program (B.2.1.17)

*

Closed-cycle Cooling Water System Program (B.2.1.18)

*

Inspection of Overhead Heavy Load and Light Load Handling Systems Program
(B.2.1.20)

*

Compressed Air Monitoring Program (B.2.1.21)

*

BWR Reactor Water Cleanup System Program (B.2.1.22)

*

Fire Protection Program (B.2.1.23)

*

Fire Water System Program (B.2.1.24)

*

Fuel Oil Chemistry Program (B.2.1.27)

*

Reactor Vessel Surveillance Program (B.2.1.28)

*

ASME Section XI Subsection IWE Program (B.2.1.32)
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*

ASME Section Xi Subsection IWF Program (B.2.1.33)

*

Masonry Wall Program (B.2.1.35)

*

Structures Monitoring Program (B.2.1.36)

*

Inspection of Water-control Structures Program (B.2.1.37)

*

Environmental Qualification Program (B.3.1)

*

Fatigue Monitoring Program (B.3.2)

For AMPs that the applicant claimed are consistent with the GALL Report, with exceptions or
enhancements, the staff performed an audit to confirm that those programs were indeed
consistent. The staff also reviewed the exceptions and enhancements to the GALL Report to
determine whether they were acceptable and adequate. The results of the staff's audit and
reviews are documented in the following sections.
3.0.3.2.1 Electrical Cables Not Subject to 10 CFR 50.49 Environmental Qualification
Requirements Used in Instrumentation Circuits Program
Summary of Technical Information in the Application. The applicant's Electrical Cables Not
Subject to 10 CFR 50.49 EQ Requirements Used in Instrumentation Circuits Program is
described in LRA Section B.2.1.2, "Electrical Cables Not Subject to 10 CFR 50.49
Environmental Qualification Requirements Used in Instrumentation Circuits Program." In the
LRA, the applicant stated that this is an existing program. This program is consistent, with
exception, with GALL AMP XL.E2, "Electrical Cables Not Subject to 10 CFR 50.49
Environmental Qualification Requirements Used in Instrumentation Circuits."
In the LRA, the applicant stated that the Electrical Cables Not Subject to 10 CFR 50.49 EQ
Requirements Used in Instrumentation Circuits Program will provide reasonable assurance that
the intended functions of the neutron monitoring local power range monitor (LPRM) circuits
exposed to adverse, localized environments caused by heat, radiation, and moisture can be
maintained consistent with the CLB through the period of extended operation.
Staff Evaluation. During its audit and review, the staff confirmed the applicant's claim of
consistency with the GALL Report. Details of the staffs audit evaluation are documented in the
BFN audit and review report. Furthermore, the staff reviewed the exceptions and their
justifications to determine whether the AMP, with exceptions, remains adequate to manage the
aging effects for which it is credited.
The staff reviewed the program elements (see SER Section 3.0.2.1) contained in the AMP
bases documents against GALL AMP XL.E2 for consistency.
The staff noted that the LRA credits the EQ Program for managing aging effects for radiation
monitoring system cables within the scope of license renewal. The EQ Program covers certain
electrical components that are important to safety and could be exposed to harsh environment
accident conditions. Since portions of the radiation monitoring cables are not exposed to a
harsh ervironment, the staff inquired in RAI 2.5-2, below, whether all radiation monitoring
cables within the scope of license renewal, located both inside and outside the containment, are
covered by the EQ Program. The applicant stated, as documented in the staffs audit and
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review report, that all high-range radiation monitoring cables are included in the EQ Program,
regardless of their location, in mild or harsh areas of the plant. The staff found the applicant's
response acceptable on the basis that all of the high-range radiation monitoring cables are
included in the EQ Program.
The staffs review of LRA Section B.2.1.2 identified an area in which additional information was
necessary to complete the review of the applicant's program elements. The applicant
responded to the staff's RAI as discussed below.
During the audit, the staff also noted that the applicant's AMP is limited to managing the
neutron monitoring local power range monitoring circuits. Not included in the scope of Electrical
Cables Not Subject to 10 CFR 50.49 EQ Requirements Used in Instrumentation Circuits
Program are nuclear instrumentation cables used in circuits for the SRM, intermediate range
monitor (IRM), average power range monitor (APRM), rod block monitor (RBM), and traversing
in-core probe (TIP). The staff considers the IRM system to be safety-related (SR) at all BWRs
and the IRM is part of the plant's TSs. The staff pursued this issue with the applicant and
requested additional clarifications in RAI 2.5-2, see SER Section 2.5.1.2
Based on its response and additional discussions with the staff, the applicant concurred that the
IRM instrumentation circuit cables should be within the scope of license renewal because they
are part of the TS. Because of this inclusion, the applicant confirmed that their aging effects
should be managed by the Electrical Cables Not Subject to 10 CFR 50.49 EQ Requirements
Used in Instrumentation Circuits Program. The applicant also agreed that other accessible
neutron monitoring subsystem cables and connections will be managed by the Accessible
Non-EQ Cables and Connections Inspection Program. This inclusion impacts the scope of the
two AMP elements "Program Description" and "NUREG-1801 Consistency." These changes
have been added to the SER Appendix A commitment table, and the applicant will modify the
UFSAR supplement to reflect these changes. The details of the staff evaluation on RAI 2.5-2
are shown in SER Section 2.5.1.2.
In LRA Section B.2.1.2, the applicant stated an exception to GALL AMP XL.E2. The staff
evaluation of the affected GALL elements (Parameters Monitored/inspected and Detection of
Aging Effects) for the acceptability of the exception is as follows:
ExceRtion - In LRA Section B.2.1.2, the applicant takes an exception to GALL AMP XI.E2 and
states that it performs a calibration procedure that implements TS requirements. The procedure
is not a normal loop calibration. The procedure utilizes actual detector signals during normal
operation for calibration inputs. This exception impacts the following program elements, which
are evaluated as follows.
Parameters Monitored/Inspected (Element 3) - The parameters monitored are determined from
the plant TSs and are specific to the instrumentation loop being calibrated, as documented in
the surveillance test procedure. The applicant in evaluating the element stated that this program
will monitor parameters that are required by TSs and are specific to the LPRM cable system
being calibrated.
This program will monitor parameters that are required by TSs and are specific to the LPRM
cable system being calibrated. In evaluating the exception regarding Parameters
Monitored/Inspected, the applicant stated, as documented in the staffs audit and review report,
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that the applicant performs a specific calibration procedure as determined from plant TSs on
LPRM circuits. The applicant stated that cables are part of the calibration procedure since the
detector is in service when the calibration is performed. In this program, review of routine
calibration results by appropriate personnel provide sufficient indication of the need for
corrective actions by monitoring key parameters related to LPRM cable system performance.
The normal calibration frequency specified in BFN TSs provides reasonable assurance that
severe aging degradation will be detected prior to loss of the cable intended function.
The staff found that this exception acceptable in that it will not adversely impact the ability of the
AMP to manage the affects of aging since the only difference between the applicant's program
and GALL AMP XL.E2 is that the applicant utilizes actual detector signals during operation to
calibrate the LPRM. The parameters monitored in the applicant's program are determined from
the plant TSs and, therefore, the staff found this exception to be acceptable for the program
element.
Detection of Aging Effects (Element 4) - Calibration provides sufficient indication of the need for
corrective actions by monitoring key parameters and providing trending data based on
acceptance criteria related to instrumentation-loop performance. The normal calibration
frequency specified in the plant TSs provides reasonable assurance that severe aging
degradation will be detected prior to loss of the cable intended function. The first tests for
license renewal are to be completed before the period of extended operation.
In evaluating the exception regarding Detection of Aging Effects, the applicant stated that
routine calibration results will provide adequate and timely indication of the need for corrective
actions by monitoring key parameters related to LPRM cable system performance. The normal
calibration frequency specified in TSs provides reasonable assurance that severe aging
degradation will be detected prior to loss of the cable intended function. Calibrations will
continue through the period of extended operation at the required frequency as specified in the
TSs.
As discussed above, in response to the staffs inquiry regarding the difference between the
applicant's calibration procedure and that specified in GALL AMP XL.E2, the applicant stated
that it performs a specific calibration procedure as determined from plant TSs on LPRM circuits.
The nonnal calibration frequency specified in BFN TSs provides reasonable assurance that
severe aging degradation will be detected prior to loss of the cable intended function.
The staff found that this exception will not adversely impact the ability of this AMP .to manage
the effects of aging since the only difference between the applicant's program and GALL
AMP XI.E2 is that the applicant utilizes actual detector signals during operation to calibrate the
LPRM and does not perform a loop calibration. The normal calibration frequency specified in
the plani TSs provides reasonable assurance that severe aging degradation will be detected
prior to loss of the cable intended function, and the first tests for license renewal will be
completed before the period of extended operation. Therefore, the staff found this exception to
be acceptable.
Oeratinq ExDerience. In LRA Section B.2.1.2, the applicant stated that industry operating
experience was incorporated into the license renewal process through a review of industry
documents to identify aging effects and mechanisms that could challenge the intended function
of components, systems and structures within the scope of this program. Review of
plant-specific operating experience was also performed to identify aging effects experienced.
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This review involved electronic database searches of plant information including problem
evaluation reports, staff communications, RAls, and WOs. As a result, no new aging effects
were identified.
During the concurred audit, the staff noted that the applicant incorporates internal and external
plant operating experience issues into the plant Corrective Action Program on a continuing
basis. The staff concluded there is reasonable assurance that operating experience will
continue to be reviewed in the future to ensure that the effects of aging will be adequately
managed.
UFSAR Supplement. In LRA Section A.1.2, the applicant provided the UFSAR supplement for
the Electrical Cables Not Subject to 10 CFR 50.49 EQ Requirements Used in Instrumentation
Circuits Program. The staff reviewed this section and determined that the information in the
UFSAR supplement provides an adequate summary description of the program. The staff found
this section of the UFSAR supplement met the requirements of 10 CFR 54.21(d).
Conclusion. On the basis of its review and audit of the applicant's program, the staff determined
that those program elements for which the applicant claimed consistency with the GALL Report
are consistent with the GALL Report. In addition, the staff reviewed the exception and the
associated justifications and determined that the AMP, with the exception, is adequate to
manage the aging effects for which it is credited. The staff concluded that the applicant had
demonstrated that the effects of aging will be adequately managed so that the intended
functions will be maintained consistent with the CLB for the period of extended operation, as
required by 10 CFR 54.21 (a)(3). The staff also reviewed the UFSAR supplement for this AMP
and concluded that it provides an adequate summary description of the program, as required by
10 CFR 54.21 (d).
3.0.3.2.2 Chemistry Control Program
Summary of Technical Information in the Application. The applicant's Chemistry Control
Program is described in LRA Section B.2.1.5, "Chemistry Control Program." In the LRA, the
applicant stated that this is an existing program. This program is consistent, with exceptions
and an enhancement, with GALL AMP XI.M2, "Water Chemistry."
The purpose of the Chemistry Control Program is to minimize loss of material due to general,
crevice, and pitting corrosion and crack initiation and growth caused by SCC. This objective is
achieved by periodic monitoring, control and mitigation of known detrimental contaminants in
order to ensure that their concentrations remain below the levels known to result in corrosion
and stress corrosion crack initiation and growth. The monitoring is consistent with the EPRI
guidelines for BWR reactor water chemistry, condensate and feedwater, cooling water for
CRDs, and other systems such as spent fuel pool water. In addition, the applicant has
established an AMP consistent with GALL AMP XL.M2 "Water Chemistry."
Staff Evaluation. During its audit and review, the staff confirmed the applicant's claim of
consistency with the GALL Report. The staff reviewed the two exceptions and one
enhancement and the applicant's justifications to determine whether the AMP, with the
exceptions and enhancement, remains adequate to manage the aging effects for which it is
credited as follows.
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Exception 1. In LRA Appendix B, the applicant stated that the GALL Report recommends that
water chemistry be controlled in accordance with Boiling Water Reactor Vessel Internals Project
(BWRVIP)-29. BWRVIP-29 references the 1993 revision of EPRI Report TR-103515, "BWR
Water Chemistry Guidelines." The Chemistry Control Program is based on BWRVIP-79 EPRI
Report T-R-103515-R2, which is the 2000 Revision of "BWR Water Chemistry Guidelines."
This exception affects the program element, "Scope of Program," (Element 1) which is
described as follows:
The program includes periodic monitoring and control of known detrimental
contaminants such as chlorides, fluorides (Pressurized Water Reactors (PWRs) only),
dissolved oxygen, and sulfate concentrations below the levels known to result in loss of
material or crack initiation and growth. Water chemistry control is in accordance with the
guidelines in BWRVIP-29 (EPRI TR-1 03515) for water chemistry in BWRs; EPRI
TR-1 05714, Rev. 3, for primary water chemistry in pressurized water reactors (PWRs);
E:PRI TR-102134, Rev. 3, for secondary water chemistry in PWRs; or later revisions or
updates of these reports as approved by the staff.
The applicant evaluated the exception applicable to the program element. The applicant stated
that EPRFI periodically updates the water chemistry guidelines, as new information becomes
available. EPRI TR-103515-R2 incorporates new information to develop proactive plant-specific
water chemistry programs to minimize intergranular stress corrosion cracking (IGSCC). In the
"License Renewal Safety Evaluation Report for the Peach Bottom Atomic Power Station,
Units 2 end 3" (ML030370189), the staff found EPRI TR-1 03515-R2 acceptable because the
program is based on updated industry experience and plant-specific and industry-wide
operating experience confirms the effectiveness of the reactor coolant system (RCS) chemisty
program. The BFN units are similar to the Peach Bottom units. Therefore the staff conclusion
reached for Peach Bottom is applicable to BFN.
In evaluating the exception, the staff stated that the difference between the two revisions is dUe
to the 2000 revision representing a more up-to-date program. It incorporates new information,
which forms the basis of the proactive, plant-specific water chemistry procedures, which will
minimize IGSCC and will provide information on water chemistry that was not available when
the 1993 revision was developed. In the description of the scope of the program, the GALL
Report states that revisions or updates of the currently existing reports are acceptable as
approved by the staff. This applies to the 2000 revision, which was approved previously by the
staff for one of the license renewal plants; therefore, the staff finds that using the 2000 revision
of the EF'RI BWR Water Chemistry Guidelines instead of the earlier 1993 revision will not
negatively impact the 10 elements of the applicant's Chemistry Control Program described in
the LRA.
Exception 2. In LRA Appendix B, the applicant stated that the GALL Report indicates that
hydrogen peroxide is monitored to mitigate degradation of structural materials. The applicant
takes an exception that the Chemistry Control Program does not monitor for hydrogen peroxide
because the rapid decomposition of hydrogen peroxide makes reliable data exceptionally
difficult to obtain and EPRI TR-103515-R2 Section 4.3.3, "Water Chemistry Guidelines for
Power Operation," does not address monitoring for hydrogen peroxide.
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This exception affects the program elements, "Parameters Monitored or Inspected" (Element 3)
and "Confirmation Process," (Element 8), which are described as follows:
Parameters Monitored - The concentration of corrosive impurities listed in the EPRI
guidelines discussed above, which include chlorides, fluorides (PWRs only), sulfates,
dissolved oxygen, and hydrogen peroxide, are monitored to mitigate degradation of
structural materials. Water quality (pH and conductivity) is also maintained in
accordance with the guidance. Chemical species and water quality are monitored by in
process methods or through sampling. The chemistry integrity of the samples is
maintained and verified to ensure that the method of sampling and storage will not
cause a change in the concentration of the chemical species in the samples. The
guidelines in BWRVIP-29 (EPRI TR-1 03515) for BWR reactor water recommend that
the concentration of chlorides, sulfates, and dissolved oxygen are monitored and kept
below the recommended levels to mitigate corrosion. The two impurities, chlorides and
sulfates, determine the coolant conductivity; dissolved oxygen, hydrogen peroxide, and
hydrogen determine electrochemical potential (ECP). The EPRI guidelines recommend
that the coolant conductivity and ECP are also monitored and kept below the
recommended levels to mitigate SCC and corrosion in BWR plants. The EPRI
guidelines in BWRVIP-29 (TR-103515) for BWR feedwater, condensate, and control rod
drive water recommends that conductivity, dissolved oxygen level, and concentrations of
iron and copper (feedwater only) are monitored and kept below the recommended levels
to mitigate SCC. The EPRI guidelines in BWRVIP-29 (TR-103515) also include
recommendations for controlling water chemistry in auxiliary systems: torus/pressure
suppression chamber, condensate storage tank, and spent fuel pool.
Confirmation Process - Following corrective actions, additional samples are taken and
analyzed to verify that the corrective actions were effective in returning the
concentrations of contaminants such as chlorides, fluorides, sulfates, dissolved oxygen,
and hydrogen peroxide to within the acceptable ranges. As discussed in the appendix to
this report, the staff finds it acceptable to use the requirements of 10 CFR Part 50,
Appendix B, in addressing the confirmation process.
The staff in evaluating the exceptions stated that monitoring of hydrogen peroxide is not
required by any version of the EPRI BWR chemistry guidelines. Although there is a chemical
method for measuring hydrogen peroxide, chemical reactions occurring in sample lines result in
peroxide destruction before it reaches the sampling point. Obtaining meaningful results is,
therefore, very difficult and not a very practical proposition. The procedure becomes even less
accurate with noble metals application, which is being currently practiced at the plant, due to
their catalytic effect on the hydrogen-oxygen reaction. However, the applicant stated that, if
necessary, the concentration of hydrogen peroxide can be estimated at various locations by
predictive radiolysis modeling. This method is acceptable to the staff, because it could provide
needed information.
The description of the confirmation process in the GALL Report includes a requirement for
monitoring hydrogen peroxide as one of the parameters for confirming corrective actions. For
the same reasons as in scope of the program element, the staff finds it justifiable not to monitor
hydrogen peroxide for confirmation purposes. The staff found the exceptions acceptable.
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Enhancement 1. The Chemistry Control Program procedure is written to address all three units;
however, Unit I must implement the latest revision to EPRI TR-103515-R2 guidelines prior to
the period of extended operation. This affects the program element, "Scope of Program,"
(Element 1), as described below.
The program includes periodic monitoring and control of known detrimental
contaminants such as chlorides, fluorides (PWRs only), dissolved oxygen, and sulfate
concentrations below the levels known to result in loss of material or crack initiation and
growth. Water chemistry control is in accordance with the guidelines in BWRVIP-29
(EPRI TR-1 03515) for water chemistry in BWRs; EPRI TR-1 05714, Rev. 3, for primaly
water chemistry in PWRs; EPRI TR-102134, Rev. 3, for secondary water chemistry in
.PWRs; or later revisions or updates of these reports as approved by the staff.
In evaluating the element, the applicant stated that, with the implementation of this
enhanoment and with the exceptions noted above, the Chemistry Control Program will be
consistent with the affected program element for all three units.
In evaluating the element, the enhancement stated that in order to make the Chemistry Control
Program applicable to all three units in the Browns Ferry plant, the Revision 2000 of the EPRI
BWR Chemistry Guidelines has to be implemented in Unit 1. This will make the Chemistry
Control program identical for all three units. The staff finds this enhancement acceptable.
Operatinig Experience. In evaluating the BFN operating experience, the applicant stated that for
this program element the EPRI guideline documents have been developed based on plant
experience and have been shown to be effective over time with their widespread use in the
industry. The specific examples of BWR industry operating experience are as follows:
*

IGSCC has occurred in small and large-diameter BWR piping made of austenitic
stainless steels and nickel-based alloys.

*

significant cracking has occurred in recirculation, core spray, residual heat removal, and
reactor water cleanup systems' piping welds.

*

IGSCC has also occurred in a number of vessel internal components, including the core
shroud, access hole cover, top guide, and core spray spargers.

*

No occurrence of SCC in piping and other components in standby liquid control systems
exposed to sodium pentaborate solution has ever been reported.

As chemistry control guidelines were evolving in the industry, BFN experience with RCS
chemistiy was similar to that of the industry. Cracking due to IGSCC was found in reactor
recirculation, reactor water cleanup, and jet pump instrumentation system piping.
The Chemistry Control Program is based on EPRI TR-103515-R2 (BWRVIP-79), which is the
2000 Revision of "BWR Water Chemistry Guidelines." EPRI periodically updates the water
chemistiy guidelines, as new information becomes available. The Chemistry Control Program
has incorporated new EPRI information to develop a proactive water chemistry program to
minimize IGSCC.
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The applicant indicated that its operating experience with reactor chemistry was similar to that
of the industry. The aging effect of the components was mainly due to cracking caused by
IGSCC in reactor recirculation, reactor water cleanup, and jet pump instrumentation system
piping. The applicant has indicated that as new information becomes available the Chemistry
Control Program will be updated by developing proactive water chemistry procedures aiming at
minimizing IGSCC.
The staff asked the applicant to provide plant-specific operating experience in staff
RAI B.2.5.1-2 dated December 7, 2004, since the applicant stated in Appendix B that its
experience was similar to the industry experience described above; however, the applicant did
not provide plant-specific details to substantiate the similarity.
In its response, by letter January 6, 2005, the applicant stated that a review of BFN chemistry
records revealed that the EPRI Action 3 criteria were not exceeded at any time during the five
years considered. BFN short-term transients had no significant impact on reactor vessel and
RCS components. In addition, these transients had no impact on the acceptability of the
Chemistry Control Program as an effective aging management tool for the renewal term. Minor
water chemistry excursions were noted. For example, minor excursions above Action Level 1
occurred during unit startups. In addition, several instances of condensate demineralizer resin
leakage have occurred between 1999 and 2004 on Units 2 and 3 due to bleed-through of old
septa and deficiencies in design/installation of new septa. Once the intrusions were identified,
the source of resin was isolated and sulfates were returned to normal levels. Some instances of
RCS sulfate concentration in Units 2 and 3 RCS exceeding Action Level 1 were observed in
2003 and 2004. There were no instances where Action Level 2 limits were exceeded. The
majority of the elevated concentrations have been due to resin intrusions. The staff found the
operating experience was not abnormal and was within the bounds of the industry experience
and, therefore, acceptable.
UFSAR Supglement. In LRA Section A.1.5, the applicant provided the UFSAR supplement for
the Chemistry Control Program. The staff reviewed this section and determined that the
information in the UFSAR supplement provides an adequate summary description of the
program. The staff found this section of the UFSAR supplement met the requirements of
10 CFR 54.21(d).
Conclusion. On the basis of its review and audit of the applicant's program, the staff determined
that those program elements for which the applicant claimed consistency with the GALL Report
are consistent with the GALL Report. In addition, the staff reviewed the exceptions and the
associated justifications and determined that the AMP, with exceptions, is adequate to manage
the aging effects for which it is credited. Also, the staff reviewed the enhancement and
confirmed that the implementation of the enhancement prior to the period of extended operation
would result in the existing AMP being consistent with the GALL Report AMP to which it was
compared. The staff concluded that the applicant had demonstrated that the effects of aging
will be adequately managed so that the intended functions will be maintained consistent with
the CLB for the period of extended operation, as required by 10 CFR 54.21 (a)(3). The staff also
reviewed the UFSAR supplement for this AMP and concluded that it provides an adequate
summary description of the program, as required by 10 CFR 54.21(d).
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3.0.3.2.3 Boiling Water Reactor Vessel Inside Diameter Attachment Welds Program
Summary of Technical Information in the Application. The applicant's BWR Vessel Inside
Diameter (ID) Attachment Welds Program is described in LRA Section B.2.1.7 'Boiling Water
Reactor Vessel Inside Diameter Welds Program." In the LRA, the applicant stated that this is an
existing program. This program is consistent, with the enhancement, with GALL AMP Xl.M4,
'BWR Vessel ID Attachment Welds."
In the LRA, the applicant stated that the BWR Vessel ID Attachment Welds Program
implements the inspection and evaluation recommendations of staff-approved BWRVIP-48,
"Vessel ID Attachment Weld Inspection and Evaluation Guidelines," (EPRI Report TR-108724,
February 1998), and the primary water chemistry recommendations in accordance with
BWRVIP-79, "BWR Water Chemistry Guidelines - 2000 Revision," (EPRI Report
TR-1 0351 5-R2, February 2000) to ensure the long-term structural integrity of inside diameter
attachment welds of the vessel.
The purpose of the BWR Vessel ID Attachment Welds Program is to manage the effects of
crack initiation and growth due to SCC, including IGSCC, in the reactor vessel ID attachment
welds. The program identifies welds and their inspection frequency, flaw evaluation, and repair
or replacement requirements. The applicant stated that Section 7.11 of BFN Technical
Instruction 0-TI-365, "Reactor Pressure Vessel Intemals Inspection (RPVII) Units 1, 2, and 3,"
identifies vessel interior wall welds that are within the scope of this AMP. They include jet pump
riser brace welds, core spray piping welds, and steam dryer support and feedwater (FW)
bracket attachment welds that use furnace-sensitized stainless steel (E308/309 or 308U3091.)
or alloy 182. The baseline and EVT-1, as well as re-inspection schedule, scope, and frequency
for these welds are consistent with BWRVIP-48 recommendations. Other non-safety related
(NSR) attachment welds that are inspected in accordance with the ASME Code Section Xl,
Examination Category B-N-2, are steam dryer support/holddown, guide rod, FW sparger, and
surveillance sample holders. The applicant also stated that these examinations are coordinated
with the ASME Code Section Xl requirements in examination category B-N-2, which require
visual examination of reactor pressure vessel (RPV) internal integral attachments.
Staff Evaluation. During its audit and review, the staff confirmed the applicant's claim of
consistency with the GALL Report. Details of the staff's audit evaluation are documented in the

BFN audit and review report. Furthermore, the staff reviewed the enhancement and its
justifications to determine whether the AMP, with the enhancement, remains adequate to
manage the aging effects for which it is credited.
In the LRA, the applicant stated that the BWR Vessel ID Attachment Welds Program will be
consistent with GALL AMP Xl.M4 prior to the extended period of operation. The staff reviewed
the program elements (see SER Section 3.0.2.1) contained in the LRA and associated bases
documents, and compared them to the recommendations for GALL AMP XL.M4 for consistency.
The staff identified differences in the program elements, "Scope of Program" (Element 1),
"Preventive Action" (Element (2), and "Acceptance Criteria" (Element 6), as discussed below.
Scone of Proaram - In the description of AMP XI.M4, the GALL Report recommends
that BWR water chemistry control be performed in accordance with BWRVIP-29, which
references the 1993 revision of EPRI TR-1 03515, "BWR Water Chemistry Guidelines."
Hlowever, the BFN water chemistry program is based on BWRVIP-79, the 2000 revision
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of EPRI TR-103515-R2, which uses hydrogen water chemistry (HWC) with noble metal
chemical application (NMCA) to control both detrimental impurities and crack initiation
and growth. The staff found this difference acceptable, since BWRVIP-79 is the current
revision to industry practice.
Detection of Aging Effects - The staff identified a difference in the program element for
detection of aging effects. BWRVIP-48 guidelines recommend EVT-1 of all SR
attachments and those NSR attachments identified as being susceptible to IGSCC. The
recommendations in GALL AMP XL.M4 state that the EVT-1 should achieve at least 1
mil wire resolution. The applicant stated that BFN's EVT-1 technique is capable of
achieving 1/2 mil wire resolution. Since the applicant's technique is more sensitive than
the recommendation in the GALL Report, the staff found this difference acceptable.
Acceptance Criteria. The staff also noted that the applicant had not identified the use of
BWRVIP-14, BWRVIP-59, and BWRVIP-60 in the program element for acceptance
criteria to evaluate crack growth in stainless steel, nickel alloy, and low-alloy steel,
respectively. The applicant responded that nuclear document Nuclear Engineering
Design Procedure (NEDP)-23, Rev. 0, 'BWR Reactor Pressure Vessel Internals
Inspections (RPVII)," references BWRVIP-14, BWRVIP-59, and BWRVIP-60 for the
evaluation of crack growth in stainless steels, nickel alloys, and low-alloy steels,
respectively, as supporting documents. The staff found this acceptable.
Enhancement. In LRA Section B.2.1.7, the applicant identified one enhancement to make this
AMP consistent with GALL AMP XI.M4. The enhancement is that BWRVIP guidelines will be
implemented for Unit 1 prior to the period of extended operation. The staff found this
enhancement acceptable since it will make the applicant's program consistent for all three units.
Operating Experience. In LRA Section B.2.1.7, the applicant stated in its evaluation of the
program element, "Operating Experience," that the BWR Pressure Vessel ID Weld inspection
program incorporates all susceptible welds. The inspections are based on operating
experience, industry operating experience and various BWRVIP/EPRI Guidelines. The program
schedules inspections, evaluates any flaws detected, and provides for repair or replacement as
appropriate. The program, as implemented, has adequately managed the reactor vessel ID
attachment welds.
The staff asked the applicant to describe the plant-specific operating experience relevant to the
vessel ID attachment welds. The applicant provided, by its formal response dated October 8,
2004 and as documented in the staffs audit and review report, the following plant-specific
operating experience:
*

The jet pump riser brace to vessel pad welds are inspected by Technical Instruction
0-TI-365 ("Reactor Pressure Vessel Intemals Inspection (RPVII) - Units 1, 2, and 3") in
accordance with BWRVIP-41. The welds were baseline inspected during the 2001
refueling outage for Unit 2 and the 2002 and 2004 refueling outages for Unit 3. The
applicant did not find any reportable indications and these welds will be inspected on
Unit 1 prior to restart.

*

The core spray piping bracket welds are inspected by 0-TI-365 in accordance with
BWRVIP-18. The welds were baseline inspected during the 1999 refueling outage for
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Unit 2 and the 2000 refueling outage for Unit 3. No reportable indications were found.
These welds will be inspected on Unit I prior to restart.
*
1he
inspection and flaw evaluation were performed in accordance with the guidelines of
EIWRVIP-48. Since the implementation of these guidelines, for approximately 4 years,
r~o reportable indications were found in Units 2 and 3. The applicant stated that these
c uidelines will be implemented on Unit 1 prior to its restart.
In evaluating the element, staff concurred with the applicant that the continued implementatioi
of the BW1VR Vessel ID Attachment Welds Program provides reasonable assurance that crack
initiation and growth will be adequately managed and the intended functions of the vessel ID
attachment welds will be maintained consistent with the CLB for the period of extended
operation. The staff found that the applicant had adequately considered operating experience,
consistent with the guidance in the GALL Report. (See SER Section 3.1.2.3.7)
UFSAR SupDlement. In LRA Section A.1.7, the applicant provided the UFSAR supplement for
the Boiling Water Reactor Vessel ID Attachment Welds Program. The staff reviewed this
section and determined that the information in the UFSAR supplement provides an adequate
summary description of the program. The staff found this section of the UFSAR met the
requirements of 10 CFR 54.21(d).
Conclusion. On the basis of its review and audit of the applicant's program, the staff determined
that those program elements for which the applicant claimed consistency with the GALL Report
are consistent with the GALL Report. In addition, the staff reviewed the enhancement and
confirmed that the implementation of the enhancement prior to the period of extended operation
would result in the existing AMP being consistent with the GALL Report AMP to which it was
compared. The staff concluded that the applicant had demonstrated that the effects of aging
will be adequately managed so that the intended functions will be maintained consistent with
the CLB for the period of extended operation, as required by 10 CFR 54.21 (a)(3). The staff also
reviewed the UFSAR supplement for this AMP and concluded that it provides an adequate
summary description of the program, as required by 10 CFR 54.21(d).
3.0.3.2.4 Boiling Water Reactor Feedwater Nozzle Program
Summary of Technical Information in the Application.The applicant's BWR Feedwater Nozzle
Program is described in LRA Section B.2.1.8 "Boiling Water Reactor Feedwater Nozzle
Program." In the LRA, the applicant stated that this is an existing program. This program is
consistent, with the enhancement, with GALL AMP XL.M5, UBWR Feedwater Nozzle."
In the LRA, the applicant stated that the BWR Feedwater Nozzle Program enhances the ISIs
specified in ASME Code Section Xi with the recommendations of General Electric Corporation
(GE) report, NE-523-A71-0594, Rev.1,"Alternate BWR Feedwater Nozzle Inspection
Requirements," August 1999.
The BWR Feedwater Nozzle Program manages cracking in reactor feedwater nozzles due to
thermal fatigue. The program addresses BWR feedwater nozzle cracking by implementing the
recommendations of NUREG-0619, uBWR Feedwater Nozzle and Control Rod Drive Return
Line Nozzle Cracking," November 1980. LRA Section B.2.1.8 describes the details of hardware
modifications completed to mitigate cracking. The applicant also stated that changes to plant
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operating procedures for Units 2 and 3 have been implemented and include improved
feedwater control. For details of the modification implemented, refer to LRA Section B.2.1.8.
Staff Evaluation. During its audit and review, the staff confirmed the applicant's claim of
consistency with the GALL Report. Details of the staff's audit evaluation are documented in the
BFN audit and review report. Furthermore, the staff reviewed the enhancement and its
justifications to determine whether the AMP, with the enhancement, remains adequate to
manage the aging effects for which it is credited.
In the LRA, the applicant stated that the BWR Feedwater Nozzle Program will be consistent
with GALL AMP Xl.M5 with the enhancement described below. The staff reviewed the program
elements contained in the AMP and associated bases documents, and compared them to the
recommendations in GALL AMP XL.M5 for consistency.
The applicant credited GE report GE-NE-523-A71-0594, Revision 1, which has been approved
by the staff, and is consistent with the GALL Report for managing crack initiation and growth in
the feedwater nozzle.
Enhancement. In LRA Section B.2.1.8, the applicant identified one enhancement to make this
AMP consistent with GALL AMP XI.M5. The enhancement involves Unit 1 operating procedures
upgraded to decrease the magnitude and frequency of FW temperature fluctuations. This
enhancement affects the program element 'Preventive Action." In evaluating the element, the
applicant concluded that mitigation occurs by systems modifications, such as removal of
stainless steel cladding and installation of improved spargers. The applicant stated that it is also
accomplished by changes to plant operating procedures, such as improved feedwater control
and rerouting of the reactor water cleanup system, to decrease the magnitude and frequency of
temperature fluctuations.
The staff concurred with the applicant's evaluation and finds this enhancement acceptable. It
will make the applicant's program consistent for all three units.
Ogerating Experience. Regarding plant-specific operating experience with cracking of
feedwater nozzles, the applicant stated that cracking was discovered in the RPV feedwater
nozzle cladding in 1977. Cladding removal and feedwater sparger replacement were performed
for all three units (Unit 1 - 1977, Unit 2 - 1978, Unit 3 - 1979). Since this modification was made,
no cracking problems have been found.
The staff concluded that implementation of the applicant's program provides reasonable
assurance that cracking of feedwater nozzles is being adequately managed, such that there is
no loss of intended function. During the concurred audit, the staff noted that the applicant
incorporates internal and external plant operating experience issues into the plant Corrective
Action Program on a continuing basis. The staff concluded there is reasonable assurance that
operating experience will continue to be reviewed in the future to ensure that the effects of
aging will be adequately managed.
In the LRA, the applicant concluded that the BWR Feedwater Nozzle Program provides
reasonable assurance that cracking aging effects in the feedwater nozzles are adequately
managed so that their intended functions, consistent with the CLB, are maintained during the
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period cf extended operation. The staff found that the applicant had adequately considered the
operating experience consistent with the guidance in the GALL Report.
UFSAR. In LRA Section A.1.8, the applicant provided the UFSAR supplement for the BWR
Feedwater Nozzle Program. The staff reviewed this section and determined that the information
in the UFSAR supplement provides an adequate summary description of the program. The staff
found this section of the UFSAR met the requirements of 10 CFR 54.21(d).
Conclusion. On the basis of its review and audit of the applicant's program, the staff determined
that those program elements for which the applicant claimed consistency with the GALL Report
are consistent with the GALL Report. In addition, the staff reviewed the enhancement and
confirmed that implementation of the enhancement prior to the period of extended operation
would result in the existing AMP being consistent with the GALL Report AMP to which it was
compared. The staff concluded that the applicant had demonstrated that the effects of aging
will be adequately managed so that the intended functions will be maintained consistent with
the CLB for the period of extended operation, as required by 10 CFR 54.21 (a)(3). The staff also
reviewed the UFSAR supplement for this AMP and concluded that it provides an adequate
summary description of the program, as required by 10 CFR 54.21(d).
3.0.3.2.5 Boiling Water Reactor Stress Corrosion Cracking Program
Summaiv of Technical Information in the Aoplication. The applicant's BWR SCC Program is
described in LRA Section B.2.1.10, "Boiling Water Reactor Stress Corrosion Cracking
Program." In the LRA, the applicant stated that this is an existing program. This program is
consistent, with an enhancement, with GALL AMP XI.M7, UBWR Stress Corrosion Cracking."
In the LRA, the applicant stated that the BWR SCC Program enhances the inservice
inspections specified in ASME Code Section Xl with the recommendations of NUREG-0313,
Rev. 2, "Technical Report on Material Selection and Processing Guidelines for BWR Coolant
Pressure Boundary Piping," 1988; NRC GL 88-01, 'NRC Position on Intergranular Stress
Corrosion Cracking in BWR Austenitic Stainless Steel Piping," and its Supplement 1,
February 1992; and BWRVIP-75, 'Technical Basis for Revisions to Generic Letter 88-01
Inspection Schedules," September 2000.
The purpose of BWR SCC Program is to manage IGSCC in reactor coolant pressure boundary
components made of stainless steel. The comprehensive programs outlined in GL 88-01 and
NUREG-0313, and in the staff-approved BWRVIP-75, have been implemented and address the
mitigating measures for SCC and IGSCC in these components. Preventive methodologies
include piping replacement with IGSCC-resistant stainless steel. Preventive measures have
also included heat sink welding, induction heating, and mechanical stress improvement.
The ASME Code Section Xl inspection and flaw evaluation methodology, enhanced by the
recommendations of BWRVIP-75, is credited to detect and evaluate IGSCC. BWRVIP-75
allows for modification of the inspection scope identified in the GL 88-01 program. The ASME
Code Section Xl, Subsections IWB, IWC, and IWD Inservice Inspection Program detects
degradation, including IGSCC.
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Staff Evaluation. During its audit and review, the staff confirmed the applicant's claim of
consistency with the GALL Report. Details of the staffs audit evaluation are documented in the
BFN audit and review report. Furthermore, the staff reviewed the enhancement and its
justifications to determine whether the AMP, with the enhancement, remains adequate to
manage the aging effects for which it is credited.
In the LRA, the applicant stated that the BWR SCC Program is consistent with GALL
AMP XL.M7. The staff reviewed the program elements (see SER Section 3.0.2.1) contained in
the AMP and associated bases documents, and compared them to the recommendations in
GALL AMP XI.M7 for consistency. The staff identified a difference in the program description,
as well as in the program element for preventive action, as discussed below.
GALL AMP XI.M7 recommends that BWR water chemistry control be performed in accordance
with BWRVIP-29, which references the 1993 revision of EPRI TR-1 03515, UBWR Water
Chemistry Guidelines." The water chemistry programs are based on BWRVIP-79, which
references the 2000 revision of EPRI TR-103515-R2 and uses HWC with NMCA to control both
detrimental impurities and crack initiation and growth. The applicant stated in the LRA that BFN
has not applied for any relief for vessel internals component weld inspections in accordance
with BWRVIP-62, which allows relief for welds exposed to HWC. The staff found this difference
acceptable, since BWRVIP-79 is the current revision to industry practice.
Regarding the program element for preventive action, the applicant stated, as documented in
the staffs audit and review report, that induction heating stress improvement and mechanical
stress improvement program have been used on various welds on both Units 2 and 3 as a
remedy to IGSCC in austenitic stainless steel piping. However, the induction heating stress
improvement technique was performed many years prior to the issuance of BWRVIP-61, which
provides guidelines for induction heating stress improvement effectiveness. As part of the
applicant's response to IE Bulletin 88-01, mechanical stress improvement program will be
performed on applicable welds on Unit 1 prior to restart. The BWR SCC Program will continue
during the period of extended operation and will implement the replacement and preventive
measures as augmented by NUREG-0313, GL 88-01 and BWRVIP-75 guidelines, to mitigate
IGSCC.
Additionally, the applicant stated that the materials in the sections of pipe exposed to fluid
temperatures greater than 200'F are being replaced with 316 Stainless Steel NG grade
material, which is not susceptible to IGSCC. The criteria for the design, installation, and testing
associated with the replacement or removal of selected piping to limit the susceptibility to
IGSCC for all three BFN units is provided in general design criteria (GDC) BFN-50-779,
'Replacement of Selected Piping to Limit Susceptibility to IGSCC," and has been implemented
for Units 2 and 3 by various design changes. Unit 1 is in the process of implementing similar
design changes prior to its restart.
The applicant stated that detection of leaks due to IGSCC has been performed through
inspection (Section Xl and other augmented examinations, such as BWRVIP, NUREG-0619),
monitoring of drywell leakage, and the feedwater leakage detection system.
The staff noted that the applicant has not identified the use of BWRVIP-14, BWRVIP-59, and
BWRVIP-60 in the program element for acceptance criteria, to evaluate crack growth in
stainless steel, nickel alloy and low-alloy steel, respectively. The applicant responded that
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NEDP-23, Revision 0, "BWR Reactor Pressure Vessel Intemals Inspections (RPVII),"
references BWRVIP-14, BWRVIP-59, and BWRVIP-60, for evaluation of crack growth in
stainless steels, nickel alloys, and low-alloy steels, respectively, as supporting documents.
Since the applicant continues to use these measures in accordance with the staff-approved
methodology, the staff found this acceptable.
Enhancement. In the LRA Section B.2.1.10, the applicant identified one enhancement to make
this AM1P consistent with GALL AMP XI.M7. The BWR Stress Corrosion Cracking Program will
be implemented on Unit 1 prior to the period of extended operation. The staff found this
enhancement acceptable since it will make the applicant's program consistent for all three units.
Operating Experience. In the LRA, the applicant stated that, since the implementation of this
program, structural integrity has been maintained by ensuring that aging effects were
discovered and components repaired/replaced before the loss of their intended function. For
Units 2 and 3, mitigation measures to prevent cracking or dispositions of examinations that
have detected cracking include: targeted replacement of existing piping with piping fabricated
with IG.SCC-resistant material; utilizing a stress improvement process; increasing
nondestructive examination frequency; implementing a hydrogen water chemistry program;
and, application of weld overlay reinforcement. For Unit 1, BFN is replacing the majority of
Class 1 SS piping, including any weld overlay reinforcement. Pre-service examinations of the
replaced piping will be performed as required by ASME Code Section Xl. After restart,
applicable mitigation measures and nondestructive examinations will be performed in
accordance with NUREG 0313, Revision 2, and GL 88-01 or the referenced BWRVIP-75
guideline.
The applicant stated that the BWR SSC Program provides reasonable assurance that SCC in
stainless; steel piping is adequately managed so that its intended functions, consistent with the
CLB, is maintained during the period of extended operation. During the onsite audit, the staff
noted that the applicant incorporates internal and external plant operating experience issues
into the plant Corrective Action Program on a continuing basis. The staff concluded there is
reasonable assurance that the applicant will continue to review operating experience in the
future to ensure that the effects of aging are adequately managed, consistent with the guidance
in the GALL Report.
The staff reviewed and determined that the applicant should address the plant-specific
experience related to SCC in the reactor vessel (RV) and reactor vessel internals (RVIs) at the
BFN units. A detailed discussion of the staffs evaluation of Boiling Water Reactor Stress
Corrosion Cracking Program is shown SER Section 3.1.2.3.8.
In RAI B.2.1.10-1 (A), the staff requested that the applicant describe plant-specific experience!
related tD IGSCC cracking of the stainless steel and nickel alloy components in RV and RVIs.
In its response to RAI B.2.1.10-1 (A), by letter dated January 31, 2005, the applicant stated that
no IGSC:C had been identified in RV and its components at BFN, Units 2 and 3, with the
exception of guide tube/dry tube (replaced with IGSCC-resistant material as discussed in
Section 3.1.3.1.6.1 of the staffs SER on the AMR section). For BFN, Unit 1, the applicant
proposed to implement improved RCS water chemistry to mitigate IGSCC. The staff reviewed
the response and finds it acceptable, because implementation of the improved water chemistry
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(AMP B.2.1.5), and ISI programs (AMP B.2.1.4) would enable the applicant to manage the
aging effect due to IGSCC effectively during the extended period of operation.
In RAI B.2.1.10-1(B) the staff requested that the applicant submit information on the mitigation
actions taken at BFN with respect to selection of materials that are resistant to sensitization,
use of special processes that reduce residual tensile stress, and monitoring of water chemistry
such as discussed in GALL AMP XI.M7, "BWR Stress Corrosion Cracking."
In its response to RAI B.2.1.10-1 (B), by letter dated January 31, 2005, the applicant stated that
mitigation efforts include selection of IGSCC-resistant materials and monitoring/control of water
chemistry parameters. The criteria for the design, installation, and testing associated with the
replacement or removal of selected RCS piping to limit the susceptibility to IGSCC is provided
in GDC BFN-50-779, "Replacement of Selected Piping to Limit Susceptibility to IGSCC."
Monitoring and control of chemistry parameters is controlled by AMP B.2.1.5. The staff finds
AMP B.2.1.5 acceptable because the program is based on updated industry experience and
plant-specific and industry-wide operating experience confirms the effectiveness of the RCS
chemistry program. The staff found that the applicant's proposed mitigation strategy would
ensure that the aging effect due to IGSCC in the RV and its components can be managed
effectively during the extended period of operation.
In RAI B.2.1.10-1 (C), the staff requested that the applicant provide information concerning
whether any NMCA and HWC is applied at BFN. The staff requested that the applicant confirm
the method of controlling HWC and any NMCA in the RV. The staff requested the applicant to
provide details on the methods for determining the effectiveness of HWC and NMCA by using
the following parameters:
(1)
(2)
(3)
(4)

Electro Chemical Potential (ECP)
Feedwater hydrogen flow
Main steam oxygen content
Hydrogen/oxygen molar ratio.

In its response to RAI B.2.1.10-1(C), by letter dated January 31, 2005, the applicant stated that
BFN currently utilizes zinc addition, NMCA and HWC as part of the reactor water chemistry
control program. BFN does not utilize ECP probes and, therefore, alternate means are used to
monitor NMCANHWC control. The acceptable alternate means are described in Section 5.4 of
EPRI-103515-R2. These guidelines are implemented in BFN procedure CI-13.1, Chemistry
Program, which specifies that the reactor water HjO2 molar ratio must be greater than 4 during
power operation to effectively mitigate IGSCC.
The staff agreed that implementation of HWC/NMCA should effectively mitigate IGSCC
because these additions reduce the oxygen potential in RCS water. With reduced oxygen levels
in the RCS water the occurrence of IGSCC is minimized. The effectiveness of HWC/NMCA can
be maintained by using H2/02 molar ratio of greater than 4, which is acceptable to the staff
because this molar ratio provides adequate margin in maintaining hydrogen availability for the
RV and RVIs. AMP recommended by the GALL Report for managing IGSCC for the RVIs is
XI.M.7, "BWR Stress Corrosion Cracking."
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UFSAR Supplement. In LRA Section A.1.10, the applicant provided the UFSAR supplement for
the Boiling Water Reactor Stress Corrosion Cracking Program. The staff reviewed this section
and determined that the information in the UFSAR supplement provides an adequate summary
description of the program. The staff found this section of the UFSAR supplement met the
requirements of 10 CFR 54.21 (d).
ConclusiDn. On the basis of its review and audit of the applicant's program, the staff determined
that those program elements for which the applicant claimed consistency with the GALL Report
are consistent with the GALL Report. In addition, the staff reviewed the enhancement and
confirmed that the implementation of the enhancement prior to the period of extended operation
would result in the existing AMP being consistent with the GALL Report AMP to which it was
compared. The staff concluded that the applicant had demonstrated that the effects of aging
will be adequately managed so that the intended functions will be maintained consistent with
the CLB for the period of extended operation, as required by 10 CFR 54.21 (a)(3). The staff also
reviewed the UFSAR supplement for this AMP and concluded that it provides an adequate
summary description of the program, as required by 10 CFR 54.21 (d).
3.0.3.2.6 Boiling Water Reactor Penetrations Program
Summary of Technical Information in the Application. The applicant's BWR Penetrations
Program is described in LRA Section B.2.1.11, "Boiling Water Reactor Penetrations Program.'
In the LFA, the applicant stated that this is an existing program. This program is consistent,
with an enhancement, with GALL AMP XI.M8, "BWR Penetrations."
In the LEA, the applicant stated that the BWR Penetrations Program enhances the inservice
inspections specified in ASME Code Section Xl with the recommendations of BWRVIP-27,
"BWR Standby Liquid Control System/Core Plate P/SLC Inspection and Flaw Evaluation
Guidelines, (EPRI TR-107286, April 1997)" and BWRVIP-49, "Instrument Penetration
Inspection and Flaw Evaluation Guidelines, (EPRI TR-108695, March 1998)." Repair or
replacement recommendations of BWRVIP-53, 'Standby Liquid Control Line Repair Design
Criteria, (EPRI TR-1 08716, March 24, 2000)" and BWRVIP-57, "Instrument Penetration Repair
Design Criteria, (EPRI TR-108721, March 24, 2000)" are also implemented and are performed
in accordance with ASME Code Section XI repair and replacement requirements. The program
also incorporates the water chemistry recommendations of BWRVIP-79, 'BWR Water
Chemistry Guidelines, (EPRI TR-103515-R2, 2000)."
The purpose of the BWR Penetrations Program is to manage the effects of crack initiation and
growth due to SCC or IGSCC in instrument and standby liquid control nozzle penetrations of
the reactor vessel. The program contains preventive measures to mitigate SCC or IGSCC. The
ASME Code Section Xl inservice inspections implement guidelines of BWRVIP-49 and
BWRVIP-27 to monitor the effects of cracking on the intended function of these penetrations.
BWRVIP-57 for instrumentation penetrations and BWRVIP-53 for the standby liquid control line
provide guidelines for repair and/or replacement as needed to maintain the ability to perform the
intended function.
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Staff Evaluation. During its audit and review, the staff confirmed the applicant's claim of
consistency with the GALL Report. Details of the staff's audit evaluation are documented in the
BFN audit and review report. Furthermore, the staff reviewed the enhancement and its
justifications to determine whether the AMP, with the enhancement, remains adequate to
manage the aging effects for which it is credited.
In the LRA, the applicant stated that the BWR Penetrations Program is consistent with GALL
AMP XI.M8. The staff reviewed the program elements (SER Section 3.0.2.1) contained in the
AMP and associated bases documents, and compared them to those listed for GALL
AMP XL.M8 for consistency.
The staff identified a difference in the program description, as well as in the program element
for preventive action, as discussed below.
GALL AMP XL.M7 recommends that the BWR water chemistry control be performed in
accordance with BWRVIP-29, which references the 1993 revision of EPRI TR-103515, 'BWR
Water Chemistry Guidelines." However, the water chemistry programs are based on
BWRVIP-79, which references the 2000 revision of EPRI TR-1 03515-R2 and uses HWC with
NMCA to control both detrimental impurities and crack initiation and growth. In the LRA, the
applicant stated that BFN has not applied for any relief for vessel internals component weld
inspections in accordance with BWRVIP-62, which allows relief for welds exposed to hydrogen
water chemistry. The staff found this difference acceptable. BWRVIP-79 is the current revision
to industry practice.
The staff also noted that the applicant has not identified the use of BWRVIP-14, BWRVIP-59,
and BWRVIP-60 in the program element for acceptance criteria to evaluate crack growth in
stainless steel, nickel alloy and low-alloy steel, respectively. The applicant responded that
NEDP-23, Rev. 0, "BWR Reactor Pressure Vessel Intemals Inspections (RPVII)," references
BWRVIP-14, BWRVIP-59, and BWRVIP-60, for evaluation of crack growth in stainless steels,
nickel alloys, and low-alloy steels, respectively, as supporting documents. The staff found this
acceptable.
Enhancement. In LRA Section B.2.1.11, the applicant identified one enhancement to make this
AMP consistent with GALL AMP XI.M8. The BWRVIP guidelines will be implemented on Unit 1
prior to the period of extended operation. The staff found this enhancement acceptable since it
will make the applicant's program consistent for all three units.
Operating ExDerience. In the LRA, the applicant stated that the BWR penetration program
monitors the effects of SCC/IGSCC on the intended function of the component by detection and
sizing of cracks by the ISI program. The ISI program incorporates the inspection and evaluation
guidelines of BWRVIP-27 and BWRVIP-49. The BWRVIP-49 provides guidelines for instrument
penetrations, and BWRVIP-27 addresses the standby liquid control (SLC) system nozzle or
housing. Inspections are performed with BFN procedures that are part of the ISI program and
incorporate the requirements of ASME Code Section Xl, Table IWB-2500-1.
The applicant stated, as documented in the staffs audit and review report, that Units 2 and 3
have experienced no unacceptable conditions during the four years since implementation of the
BWRVIP-27 and BWRVIP-49 guidelines. These inspections will be implemented on Unit 1 prior
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to its restart. The staff concluded that the recent operating experience provides reasonable
assurance of the program's effectiveness.
During the onsite audit, the staff noted that the applicant incorporates internal and external
plant operating experience issues into the plant Corrective Action Program on a continuing
basis. The staff concluded there is reasonable assurance that the applicant will continue to
review operating experience in the future to ensure that the effects of aging are adequately
managed, consistent with the guidance in the GALL Report. (See SER Section 3.1.2.3.1 1)
UFSAR SuDplement. In LRA Section A.1.11, the applicant provided the UFSAR supplement for
the BWR Penetrations Program. The staff reviewed this section and determined that the
information in the UFSAR supplement provides an adequate summary description of the
program. The staff found this section of the UFSAR supplement met the requirements of
10 CFR 54.21(d).
Conclusion. On the basis of its review and audit of the applicant's program, the staff determined
that those program elements for which the applicant claimed consistency with the GALL RepDrt
are consistent with the GALL Report. In addition, the staff reviewed the enhancement and
confirmed that the implementation of the enhancement prior to the period of extended operation
would result in the existing AMP being consistent with the GALL Report AMP to which it was
compared. The staff concluded that the applicant had demonstrated that the effects of aging
will be adequately managed so that the intended functions will be maintained consistent with
the CLE, for the period of extended operation, as required by 10 CFR 54.21 (a)(3). The staff also
reviewed the UFSAR supplement for this AMP and concluded that it provides an adequate
summaiy description of the program, as required by 10 CFR 54.21 (d).
3.0.3.2.7 Boiling Water Reactor Vessel Internals Program
Summary of Technical Information in the ADDlication. The applicant's BWR Vessel Internals
Program is described in LRA Section B.2.1.12, "Boiling Water Reactor Vessel Internals
Program." In the LRA, the applicant stated that this is an existing program. This program is
consistent, with the enhancement, with GALL AMP XI.M9, "BWR Vessel Internals."
In the LRA, the applicant stated that the purpose of BWR Vessel Internals Program is to
manage the effects of crack initiation and growth due to SCC, IGSCC, or irradiation-assisted
stress corrosion cracking (IASCC) in vessel internals components. The program contains
preventive measures to mitigate SCC or IGSCC. The ASME boiler and pressure vessel (B&F'V),
Section XI, inservice inspection programs implement the BWRVIP guidelines associated with
BWR vessel internal components, to monitor the effects of cracking on their intended functions.
Staff Evaluation. During its audit and review, the staff confirmed the applicant's claim of
consistency with the GALL Report. Details of the staffs audit evaluation are documented in the
audit and review report. Furthermore, the staff reviewed the enhancements and their
justifications to determine whether the AMP, with enhancements, remains adequate to manage
the aging effects for which it is credited.
In the LRA, the applicant stated that BWR Vessel Internals Program is consistent with GALL
AMP XI.M9. The staff reviewed the program elements (see SER Section 3.0.2.1) contained i:1
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the AMP and associated bases documents, and compared them to those listed for GALL
AMP XL.M9 for consistency.
In accordance with NEDP-23, Revision 0, "BWR Reactor Pressure Vessel Internals Inspections
(RPVII)," the applicant stated that the staff-approved BWRVIP documents identified in the
GALL Report for this AMP are applicable to all units.
The staff identified a difference in the program description, as well as in the program element
for preventive action, as discussed below.
The GALL AMP XL.M8 recommends that BWR water chemistry control be performed in
accordance with BWRVIP-29, which references the 1993 revision of EPRI TR-1 03515, UBWR
Water Chemistry Guidelines." However, the BFN water chemistry programs are based on
BWRVIP-79, which references the 2000 revision of EPRI TR-103515-R2 and uses HWC with
NMCA to control both the detrimental impurities and crack initiation and growth. In the LRA, the
applicant stated that BFN has not applied for any relief for vessel internals component weld
inspections in accordance with BWRVIP-62, which allows relief for welds exposed to hydrogen
water chemistry. The staff found this difference acceptable, since BWRVIP-79 is the current
revision to industry practice.
The staff noted that the applicant will utilize BWRVIP-76 (which supersedes BWRVIP-07 and
BWRVIP-63) for core shroud inspection and flaw evaluation guidelines during the extended
period of operation.
The applicant stated, as documented in the staffs audit and review report, that BFN committed
to the use of BWRVIP documents (transmittal of revised BWRVIP commitment letter to the
staff, dated June 2, 1997, RIMS R12 970612 789) and that the commitment to use BWRVIP
documents includes evaluating the SER (for BWRVIP documents), and completing the
applicable SER action items. The staff found this acceptable since the applicant will use the
results of the staff review in implementing BWRVIP-76.
The staff requested a clarification pertaining to the utilization of BWRVIP-44 and BWRVIP-45
as part of the vessel internals AMP.
The applicant also stated that, as documented in the staffs audit and review report, even
though BWRVIP-44 and BWRVIP-45 are not specifically mentioned in BWRVIP-94 or NEDP-23
(which implements BWRVIP-94), the applicant previously committed to the use of BWRVIP
documents (in revised BWRVIP Commitment Letter to the staff, dated June 2, 1997, RIMS R12
970612 789). Should weld repair of nickel-based alloys be needed, the applicant would follow
the guidelines of BWRVIP-44 and BWRVIP-45 as stated in NEDP-23. The staff found this
acceptable since the applicant is committed to utilization of BWRVIP-44 and BWRVIP-45, if the
need arises. The staff found this acceptable, and the commitment is incorporated into SER
Appendix A.
The staff noted that the applicant is taking a deviation to BWRVIP-18 on two specific items: i)
pertaining to Unit 3 core spray repair design and, ii) BWRVIP- 41 on Unit 3 jet pump #5 repair
design. The applicant addressed this issue in its responses dated January 31, 2005, and
May 25, 2005, to the staff RAI B.2.1.12, and the details and staff disposition of the issue is
shown in SER Section 3.1.2.2.7. The staff, in a follow-up call on March 29, 2005, inquired
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whether the applicant planned to take any exceptions to the implementation of BWRVIP
inspection guidelines as a part of the AMP for the reactor vessel internals. If so, the applicant
must submit the exceptions (including the exceptions that were taken on BWRVIP-18 and
BWRVIFP-41) to the staff for review and approval no later than two years prior to the
commencement of the extended period of operation. The applicant in its response dated
May 25, 2005, confirmed that it currently has not identified any exception to the BWRVIP
guidelines. Hence the staff considered this RAI resolved.
Enhancement. In LRA Section B.2.1.12, the applicant identified one enhancement to make this
AMP consistent with GALL AMP XI.M9. The BWRVIP guidelines will be implemented on Unit 1
prior to the period of extended operation. The staff found this enhancement acceptable since it
will make the applicant's program consistent for all three units.
Operating Experience. In the LRA, the applicant stated that extensive cracking has been
observed in core shrouds at both horizontal and vertical welds (GL 94-03, NRC IN 97-17). It has
affected shrouds fabricated from Type 304 and Type 304L SS, which is generally considered to
be more resistant to SCC. Weld regions are most susceptible, although it is not clear whether
this is due to sensitization and/or impurities associated with the welds, or the high residual
stresses in the weld regions. This experience is reviewed in GL 94-03 and NUREG-1 544. Some
experiences with visual inspections are discussed in IN 94-42. Most of the BWR reactors,
includincl BFN, have experienced cracking of RPV internal components.
The stafi concluded that implementation of the applicable BWRVIP guidelines provides
reasonable assurance that cracking of BWR RPV internal components is being adequately
managed, such that there is no loss of intended function.
During the concurred audit, the staff noted that the applicant incorporates internal and external
plant operating experience issues into the plant Corrective Action Program on a continuing
basis. The staff concluded there is reasonable assurance that operating experience will
continue to be reviewed in the future to ensure that the effects of aging will be adequately
managed.
UFSAR Supplement. In LRA Section A.1.12, the applicant provided the UFSAR supplement for
the BWR Vessel Internals Program. The staff reviewed this section and determined that the
information in the UFSAR supplement provides an adequate summary description of the
program.. The staff found this section of the UFSAR supplement met the requirements of
10 CFR 54.21(d).
ConclusiDn. On the basis of its review and audit of the applicant's program, the staff determined
that those program elements for which the applicant claimed consistency with the GALL Report
are consistent with the GALL Report. In addition, the staff reviewed the enhancement and
confirmed that the implementation of the enhancement prior to the period of extended operation
would result in the existing AMP being consistent with the GALL Report AMP to which it was
compared. The staff concluded that the applicant had demonstrated that the effects of aging
will be adequately managed so that the intended functions will be maintained consistent with
the CLB for the period of extended operation, as required by 10 CFR 54.21 (a)(3). The staff also
reviewed the UFSAR supplement for this AMP and concluded that it provides an adequate
summary description of the program, as required by 10 CFR 54.21 (d).
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3.0.3.2.8 Thermal Aging and Neutron Irradiation Embrittlement of Cast Austenitic Stainless
Steel Program
Summary of Technical Information in the Application. The applicant's Thermal Aging and
Neutron Irradiation Embrittlement of Cast Austenitic Stainless Steel (CASS) Program is
described in LRA Section B.2.1.14, 'Thermal Aging and Neutron Irradiation Embrittlement of
Cast Austenitic Stainless Steel Program." In the LRA, the applicant stated that this is an existing
program. This program is consistent, with enhancement, with GALL AMP XI.M13, "Thermal
Aging and Neutron Irradiation Embrittlement of CASS."
The applicant stated that the Thermal Aging and Neutron Irradiation Embrittlement of CASS
Program monitors the effects of loss of fracture toughness on the intended function of the
component by performing supplemental examinations of CASS reactor vessel internals
components. The reactor vessel intemals receive a visual inspection in accordance with the
ASME Code Section Xl Subsection IWB, Category B-N-3 requirements.
Additional enhanced visual inspections that incorporate the requirements of the BWR Vessel
Intemals Program are performed to detect the effects of loss of fracture toughness due to
thermal aging and neutron irradiation embrittlement of CASS reactor vessel internals.
The enhanced visual inspections include the ability to achieve a 0.0005-inch resolution, with the
conditions (e.g., lighting and surface cleanliness) of the inservice examination bounded by
those used to demonstrate the resolution of the inspection technique.
Staff Evaluation. During its audit and review, the staff confirmed the applicant's claim of
consistency with the GALL Report. Details of the staff's audit evaluation are documented in the
BFN audit and review report. Furthermore, the staff reviewed the enhancement and its
justifications to determine whether the AMP, with enhancement, remains adequate to manage
the aging effects for which it is credited.
In the LRA, the applicant stated that the Thermal Aging and Neutron Irradiation Embrittlement
of CASS Program is consistent with the GALL AMP Xl.M13, "Thermal Aging and Neutron
Irradiation Embrittlement of Cast Austenitic Stainless Steel (CASS)." The staff reviewed the
program elements (see SER Section 3.0.2.1) contained in the AMP basis document and
compared them against GALL AMP XI.M13 for consistency. The staff noted a difference in the
program element for the scope of the program, as discussed below.
The GALL AMP Xl.M13 recommendations state that the scope of the program should specify
the guidelines for identification of susceptible components determined to be limiting from the
standpoint of thermal aging susceptibility (i.e., ferrite and molybdenum contents, casting
process, and operating temperature) and/or neutron irradiation embrittlement (neutron fluence).
Either a supplemental examination of the affected component based on the neutron fluence or
a component-specific evaluation to determine its susceptibility to loss of fracture toughness is to
be performed. The staff noted that the Thermal Aging and Neutron Irradiation Embrittlement of
CASS Program does not address this screening process. In response to a question from the
staff, the applicant stated that the scope of the Thermal Aging and Neutron Irradiation
Embrittlement of CASS Program includes supplemental examination of all CASS reactor vessel
internal components. Since screening is not used, there is no need to define a screening
process. The staff found this acceptable.
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The staff determined that all other program elements are consistent with GALL, with one
enhancement related to the program element "Scope of Program." The applicant stated in the
LRA Appendix B that the enhancement to the Thermal Aging and Neutron Irradiation
Embrittlement of CASS AMP will be implemented on Unit 1. The enhancement is scheduled for
implementation prior to the period of extended operation.
Staff Evaluation. In LRA Section B.2.1.14, the applicant identified one enhancement to make
this AMP consistent with GALL AMP XI.M13. This AMP will be implemented on Unit 1 prior to
the period of extended operation. The staff found that with the implementation of this
enhancement, BFN will be consistent with the affected program element for all three units.
Operatirlg ExDerience. In the LRA, the applicant stated that cracking had been detected in the
reactor vessel internals at several domestic and overseas boiling water reactors. In June 1994,
the BWRVIP was formed to address integrity issues arising from inservice degradation of
reactor vessel internals. Since that time, the BWRVIP has published several reports that
present guidelines for inspecting, evaluating, and repairing reactor vessel internals.
The staff concluded that implementation of the BWRVIP guidelines for inspecting, evaluating,
and repairing reactor vessel internals provides reasonable assurance that loss of fracture
toughness of CASS reactor pressure vessel internal components is being adequately managed,
such that there is no loss of intended function.
In GALL AMP XI.M13, void swelling is also identified as an aging mechanism leading to loss of
fracture toughness in CASS reactor vessel internals. The applicant evaluated this program
element "operating experience" in section LRA B.2.1.14 on page B-48 and concluded as
follows:
The continued implementation of the Thermal Aging and Neutron Irradiation
Embrittlement of CASS aging management program provides reasonable assurance
that the aging effects will be managed so that the systems and components within the
scope of this program will continue to perform their intended functions consistent with
the current licensing basis for the period of extended operation.
The BFN Reactor Vessel Internals Program is based on research data obtained from both
laboratoiy-aged and service-aged materials. EPRI TR-107521 addresses data gathered from
liquid-metal-cooled fast breeder reactors, and how it may possibly be related to a PWR
component (baffle-former bolt) that is in almost direct contact with the fuel in a PWR. Since a
BWR does not have components in a similar location and thus can reasonably be expected to
experience less fluence, the staff concludes that is not a concern with BFN. Past studies of void
swelling by ANL, ORNL, HEDL, and GE have shown that the threshold fluence for void swelling
is approximately 1O1 n/cm2 , which is well in excess of the fluence experienced by typical boiling
water reactor CASS components. Secondly, the EPRI report notes that field experience does
not suggest that void swelling is a significant issue. The lowest temperature for which this
phenomenon is conjectured to occur is 300 'C (572 0F), which is higher than the temperature
experienced by BWR reactor vessel internals. Hence the staff concluded that void swelling is
not an aging effect applicable to BFN.
During the onsite audit, the staff noted that the applicant incorporates internal and external
plant operating experience issues into the plant Corrective Action Program on a continuing
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basis. The staff concluded there is reasonable assurance that operating experience will
continue to be reviewed in the future to ensure that the effects of aging will be adequately
managed.
UFSAR Supplement. In LRA Section A.1.14, the applicant provided the UFSAR supplement for
the Thermal Aging and Neutron Irradiation Embrittlement of CASS Program. The staff reviewed
this section and determined that the information in the UFSAR supplement provides an
adequate summary description of the program. The staff found this section of the UFSAR
supplement met the requirements of 10 CFR 54.21 (d).
Conclusion. On the basis of its review and audit of the applicant's program, the staff determined
that those program elements for which the applicant claimed consistency with the GALL Report
are consistent with the GALL Report. In addition, the staff reviewed the enhancement and
confirmed that the implementation of the enhancement prior to the period of extended operation
would result in the existing AMP being consistent with the GALL Report AMP to which it was
compared. The staff concluded that the applicant had demonstrated that the effects of aging
will be adequately managed so that the intended functions will be maintained consistent with
the CLB for the period of extended operation, as required by 10 CFR 54.21 (a)(3). The staff also
reviewed the UFSAR supplement for this AMP and concluded that it provides an adequate
summary description of the program, as required by 10 CFR 54.21 (d).
3.0.3.2.9 Flow-Accelerated Corrosion Program
Summary of Technical Information in the Application. The applicant's Flow-Accelerated
Corrosion (FAC) Program is described in LRA Section B.2.1.15, 'Flow-Accelerated Corrosion
Program." In the LRA, the applicant stated that this is an existing program. This program is
consistent, with the enhancement, with GALL AMP XL.M17, "Flow-Accelerated Corrosion
Program."
In the LRA, the applicant stated that the FAC Program was developed in response to GL 89-08,
"Erosion/Corrosion-Induced Pipe Wall Thinning." The program is based on the guidelines of
EPRI NSAC-202L, "Recommendations for an Effective Flow Accelerated Corrosion Program,"
Revision 2. The FAC Program includes the use of an industry-accepted computer code to
predict FAC in carbon steel lines containing high-energy fluids (two-phase as well as
single-phase systems subject to FAC). The program includes analysis to determine critical
locations, baseline inspections to determine the extent of thinning at these locations, and
follow-up inspections to confirm the predictions. Repair, replacements, or re-evaluations are
performed as necessary.
Staff Evaluation. During its audit and review, the staff confirmed the applicant's claim of
consistency with the GALL Report. Details of the staffs audit evaluation are documented in the
BFN audit and review report. Furthermore, the staff reviewed the enhancement and its
justifications to determine whether the AMP, with enhancement, remains adequate to manage
the aging effects for which it is credited.
In the LRA, the applicant stated that the FAC Program will be consistent with GALL
AMP XI.M17, 'Flow-accelerated Corrosion." The staff reviewed the program elements (see SER
Section 3.0.2.1) contained in the AMP basis document and compared them to those listed for
GALL AMP XI.M17 for consistency. The staff also conducted a review of implementing
3-50

procedure 0-TI-140 "BFN Technical Instruction, Monitoring Program for Flow-Accelerated
Corrosion," Revision 0, 03/15/02.
Enhancement. In LRA Section B.2.1.15, the applicant identified one enhancement to make this
AMP consistent with GALL AMP XI.M17. The NSAC-202L-R2 recommendations will be
implemented on Unit 1 prior to the period of extended operation. The staff found this
enhancement acceptable since it will make the applicant's program consistent for all three units.
QOeratina Experience. In the LRA, the applicant stated that wall-thinning problems in
single-phase systems had occurred in feedwater and condensate systems (NRC IE Bulletin No.
87-01 and INs 81-28, 92-35, and 95-11), in two-phase piping in extraction steam lines (NRC INs
89-53 and 97-84), and in moisture separator and feedwater heater drains (INs 89-53, 91-18,
93-21, and 97-84) throughout the industry.
The applicant's experience with its FAC Program activities has shown that the program can
determine susceptible locations for FAC, predict component degradation, and detect
wall-thinning in components due to FAC, thus providing for timely evaluation, repair, or
replacement prior to loss of intended function. When FAC problems have been identified,
corrective actions have been taken to prevent recurrence. For example, extraction steam,
heater drain, and heater vent line piping have experienced wall-thinning due to FAC. This piping
is being replaced, primarily with FAC-resistant materials.
The staff reviewed several PERs that are included in the basis document, and concluded that
implementation of the applicant's program provides reasonable assurance that loss of material
due to FAC is being adequately managed, such that there is no loss of intended function.
During the onsite audit, the staff noted that the applicant incorporates internal and external
plant operating experience issues into the plant Corrective Action Program on a continuing
basis. The staff concluded there is reasonable assurance that operating experience will
continue to be reviewed in the future to ensure that the effects of aging will be adequately
managEd, consistent with the GALL Report.
UFSAR Supplement. In LRA Section A.1.14, the applicant provided the UFSAR supplement for
the FAC; Program. The staff reviewed this section and determined that the information in the
UFSAR supplement provides an adequate summary description of the program. The staff found
this section of the UFSAR met the requirements of 10 CFR 54.21 (d).
Conclusion. On the basis of its review and audit of the applicant's program, the staff determined
that those program elements for which the applicant claimed consistency with the GALL Report
are consistent with the GALL Report. In addition, the staff reviewed the enhancement and
confirmed that the implementation of the enhancement prior to the period of extended operal:ion
would result in the existing AMP being consistent with the GALL Report AMP to which it was
compared. The staff concluded that the applicant had demonstrated that the effects of aging
will be adequately managed so that the intended functions will be maintained consistent with
the CLB for the period of extended operation, as required by 10 CFR 54.21 (a)(3). The staff also
reviewed the UFSAR supplement for this AMP and concluded that it provides an adequate
summary description of the program, as required by 10 CFR 54.21(d).
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3.0.3.2.10 Bolting Integrity Program
Summary of Technical Information in the Application. The applicant's Bolting Integrity Program
is described in LRA Section B.2.1.16, "Bolting Integrity Program." In the LRA, the applicant
stated that this is an existing program. This program is consistent, with exceptions, with GALL
AMP XI.M18, 'Bolting Integrity."
The applicant stated that the Bolting Integrity Program provides for condition monitoring of
selected pressure-retaining bolted joints and external surfaces of piping and components within
the scope of license renewal. The applicant claimed that the Bolting Integrity Program is
consistent with the guidelines of EPRI NP-5769, 'Degradation and Failure of Bolting in Nuclear
Power Plants," and the additional recommendations of NUREG-1339, "Resolution of Generic
Safety Issue 29: Bolting Degradation or Failure in Nuclear Power Plants," to prevent or mitigate
degradation and failure of SR bolting. According to the applicant, the Bolting Integrity Program
includes the following AMPs:
*

ASME Code Section Xl, Subsections IWB, IWC, and IWD Inservice Inspection Program
for Class 1, 2, and 3 components. (B.2.1.4)

*

Systems Monitoring Program for bolts not included in ASME Code Section Xl, Inservice
Inspection Program. (B.2.1.39)

The applicant stated that the Bolting Integrity Program is consistent with GALL XI.M18 with the
following exceptions:
Exception 1. The GALL Report indicates that the program covers all bolting within the
scope of license renewal including structural bolting. The applicant stated that the
Structures Monitoring Program covers aging management of structural bolting.
Exception 2. The GALL Report indicates that the program covers all bolting within the
scope of license renewal including bolting for Class 1 nuclear steam supply system
(NSSS) component supports. The applicant stated that the ASME Code Section Xl,
Subsection IWF Program, covers aging management of Class 1 NSSS component
support bolts at the BFN Units.
These two exceptions affect the program elements "Scope of Program " and "Detection of
Aging Effects." The applicant evaluated the exceptions in LRA Appendix B and stated that
structural bolting is addressed by the Structures Monitoring Program and the ASME Section Xl,
Subsection IWF Program. These two AMPs are considered appropriate for managing the aging
of these types of bolting.
The applicant also stated that requirements that are specified in EPRI NP-5769, with the
exceptions noted in NUREG-1 339, will be applicable for all SR bolting at the BFN units. The
applicant indicated in the LRA that EPRI TR-104213, "Bolted Joint Maintenance and
Applications Guide," is used as a basis for evaluation of the structural integrity of NSR bolting.
The inspection requirements that are specified in ASME Code Section Xl, Subsections IWB,
IWC, IWD, and EPRI NP-5769 will be used in detecting the aging effects of all SR ASME
Class 1, 2, and 3 bolting, and NSSS component-support bolting. The applicant indicated that
these requirements are consistent with the GALL Report.
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In evaluating AMP B.2.1.16, the applicant stated that continued implementation of the Bolting
Integrity Program provides reasonable assurance that the aging effects will be managed so that
the systems and components within the scope of this program will continue to perform their
intended functions consistent with the CLB for the period of extended operation.
This AMVIP is credited for managing degradation of bolting in the RCS, engineered safety feature
(ESF), auxiliary, and steam and power conversion systems.
Staff Evaluation. During review, the staff confirmed the applicant's claim of consistency with the
GALL Report. Furthermore, the staff reviewed the exceptions and their justifications to
determine whether the AMP, with exceptions, remains adequate to manage the aging effects.
for which it is credited.
For SR bolting, the GALL Report relies on staff recommendations and guidelines for a
comprehensive Bolting Integrity Program delineated in NUREG-1339 "Resolution of Generic
Safety Issue 29: Bolting Degradation or Failure in Nuclear Power Plants," and industry's
technical basis for the program and guidelines in regard to material selection and testing,
bolting preload control, ISI, plant operation and maintenance, and evaluation of structural
integrity of bolted joints outlined in EPRI NP-5769, with the exceptions noted in NUREG-1339.
These requirements are consistent with NUREG 1801 Section XI.M18, and staff found them
acceptable. Since there are no high-strength low-alloy steel bolts (yield strength greater than
150 ksi) at the BFN units, aging effects due to SCC is not credible and can be excluded from
the AMP.
With regard to NSR bolting, the applicant stated that it will comply with the aging management
attributes delineated in EPRI TR-104213 including material procurement, use of approved
lubricants and sealants, proper torquing, and leakage evaluations. The staff found the
applicant's Bolting Integrity Program for NSR bolting consistent with the recommendations in
the GALL and the standards delineated in EPRI TR-104213.
The LRA states that the Bolting Integrity Program does not include bolting for Class 1 NSSS
component-support bolts. The applicant stated that there are no high-strength bolts (yield
strength greater than 150 ksi) in NSSS component supports. The staff evaluated this attribute
and found it acceptable.
The staff previously accepted the use of periodic ISI of closure bolting as an acceptable AMP
for loss of mechanical closure integrity, since failure of the mechanical joint, as evidenced by
leakage, can be attributed to loss of material, cracking of bolting materials, or loss of preload.
The staff determined that periodic ASME Code Section XI ISI and plant preventive maintenance
programs as described in NUREG-1339 and EPRI NP-5769 can be effectively relied upon to
identify loss of closure integrity for bolted assemblies. Therefore, the applicant's management
of loss of mechanical closure integrity is adequate for managing the aging effects of loss of
material,. cracking, and loss of preload. The staff determined that the applicant demonstrated its
compliance with all the attributes of GALL AMP XL.M18 for bolting in the RCS with exceptions.
The staff reviewed these exceptions, and concluded that they do not have any technical impact
on the effectiveness of managing the aforementioned aging effects of the bolts in the RCS.
Therefore, the staff concluded that by implementing the Bolting Integrity Program, which is
consistent with GALL, the aging effects of the bolting in the RCS will be effectively managed in
a timely manner for the period of extended operation.
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The staffs review of the applicant's program for managing the effects of aging on structural
bolting and bolting in Class 1 NSSS component supports is provided in the discussion in the
SER regarding ASME Code Section XI Subsection IWF Program and Structures Monitoring
Program respectively.
Operating Experience. In evaluating the program element, the applicant stated in LRA
Appendix B that the BWR fleet of plants, including BFN, has experienced bolting degradation
issues. The industry and BFN has implemented a Bolting Integrity Program, which adequately
detected bolting integrity issues (degradation of bolting material). The Bolting Integrity Program
has been effective at detecting degradation of bolting and corrective actions have been taken
prior to the loss of its intended function. BFN uses no high strength bolts (actual yield strength
>150 ksi).
UFSAR Supplement. In LRA Section A.1.15, the applicant provided the UFSAR supplement for
the Bolting Integrity Program. The staff reviewed this section and determined that the
information in the UFSAR supplement provides an adequate summary description of the
program. The staff found this section of the UFSAR supplement met the requirements of
10 CFR 54.21 (d).
Conclusion. On the basis of its review and audit of the applicant's program, the staff determined
that those program elements for which the applicant claimed consistency with the GALL Report
are consistent with the GALL Report. In addition, the staff reviewed the exceptions and the
associated justifications and determined that the AMP, with exceptions, is adequate to manage
the aging effects for which it is credited. The staff concluded that the applicant had
demonstrated that the effects of aging will be adequately managed so that the intended
functions will be maintained consistent with the CLB for the period of extended operation, as
required by 10 CFR 54.21 (a)(3). The staff also reviewed the UFSAR supplement for this AMP
and concluded that it provides an adequate summary description of the program, as required by
10 CFR 54.21 (d).
3.0.3.2.11 Open-Cycle Cooling Water System Program
Summary of Technical Information in the Application. The applicant's Open-Cycle Cooling
Water (OCCW) System Program is described in LRA Section B.2.1.17, "Open-Cycle Cooling
Water System Program." In the LRA, the applicant stated that this is an existing program. This
program is consistent, with enhancement, with GALL AMP XL.M20, "Open-Cycle Cooling Water
System."
The OCCW System Program relies on implementation of the recommendations of GL 89-13 to
ensure that the effects of aging on the OCCW system will be managed for the extended period
of operation. The program includes surveillance and control techniques to manage aging
effects caused by biofouling, corrosion, erosion, protective coating failures, and silting in the
OCCW system or structures and components serviced by the OCCW system.
Implementation of GL 89-13 activities provides for management of aging effects due to loss of
material, fouling due to micro- or macro-organisms, and heat transfer aging effects in raw water
cooling water systems. The applicant does not utilize protective coatings in any raw water
systems, as addressed in IN 85-24. Therefore, protective coating failures do not apply to BFN.
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Staff Evaluation. During its audit and review, the staff confirmed the applicant's claim of
consistency with the GALL Report. Details of the staffs audit evaluation are documented in the
BFN audit and review report. Furthermore, the staff reviewed the enhancement and its
justifications to determine whether the AMP, with the enhancement, remains adequate to
manage the aging effects for which it is credited.
The stalf reviewed the program elements (see SER Section 3.0.2.1) contained in the OCCW
System Program and associated bases documents, and compared them to those listed for
GALL AMP XL.M20 report for consistency. The staff also reviewed selected implementing
procedures, including Standard Program and Process (SPP)-9.7, 'Corrosion Control Program,"
Rev. 6, which establishes the engineering requirements, details, and strategies to control
corrosion of plant systems, components, equipment and structures, and the responsibilities and
methodologies utilized to identify, monitor, trend, and control corrosion.
Based on its review, the staff found that the program elements of the OCCW System Program
are consistent with GALL AMP XL.M20.
Enhancement. In LRA Section B.2.1.17, the applicant identified one enhancement to make this
AMP consistent with GALL AMP XL.M20. GL 89-13 will be implemented on Unit I prior to the
period of extended operation. The staff found this enhancement acceptable since it will make
the applicant's program consistent for all three units.
Operating Experience. In LRA Section B.2.1.17, the applicant stated that it has been
implementing the guidance of GL 89-13 for approximately 10 years, and found the guidance to
be effective in managing aging effects due to biofouling, corrosion, erosion, pitting, and silting in
structures and components serviced by OCCW systems.
The raw water fouling and corrosion control program inspection and testing activities have
detected and evaluated the presence of biofouling, corrosion, microbiologically influenced
corrosion (MIC), and silting. The system and component corrective actions were implemented
prior to loss of system function. The raw water fouling and corrosion control program activities
adequately manage the aging effects of loss of material, cracking, pitting, flow blockage, and
reduction of heat transfer in components exposed to raw cooling water.
The staff concluded that implementation of the applicant's program provides reasonable
assurance that aging effects due to biofouling, corrosion, erosion, pitting, and silting in
structures and components serviced by OCCW systems are being adequately managed, such
that there is no loss of intended function.
During the onsite audit, the staff noted that the applicant incorporates internal and external
plant operating experience issues into the plant Corrective Action Program on a continuing
basis. The staff concluded there is reasonable assurance that operating experience will
continue to be reviewed in the future to ensure that the effects of aging will be adequately
managed, consistent with the guidance in the GALL Report.
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UFSAR Supplement. In LRA Section A.1.16, the applicant provided the UFSAR supplement for
the OCCW System Program. The staff reviewed this section and determined that the
information in the UFSAR supplement provides an adequate summary description of the
program. The staff found this section of the UFSAR supplement met the requirements of
10 CFR 54.21(d).
Conclusion. On the basis of its review and audit of the applicant's program, the staff determined
that those program elements for which the applicant claimed consistency with the GALL Report
are consistent with the GALL Report. In addition, the staff reviewed the enhancement and
confirmed that the implementation of the enhancement prior to the period of extended operation
would result in the existing AMP being consistent with the GALL Report AMP to which it was
compared. The staff concluded that the applicant had demonstrated that the effects of aging
will be adequately managed so that the intended functions will be maintained consistent with
the CLB for the period of extended operation, as required by 10 CFR 54.21 (a)(3). The staff also
reviewed the UFSAR supplement for this AMP and concluded that it provides an adequate
summary description of the program, as required by 10 CFR 54.21(d).
3.0.3.2.12 Closed-Cycle Cooling Water System Program
Summary of Technical Information in the Application. The applicant's Closed-Cycle Cooling
Water (CCCW) System Program is described in LRA Section B.2.1.18, "Closed-Cycle Cooling
Water System Program." In the LRA, the applicant stated that this is an existing program. This
program is consistent, with an enhancement, with GALL AMP XI.M21, 'Closed-Cycle Cooling
Water System."
The CCCW System Program includes preventive measures to minimize corrosion and
surveillance testing and inspection to monitor the effects of corrosion on the intended function
of the component. The program relies on maintenance of system corrosion inhibitor
concentrations within specified limits of EPRI TR-1 07396, "Closed Cooling Water Chemistry
Guideline," to minimize corrosion. Surveillance testing and inspection in accordance with
standards in EPRI TR-107396 for CCCW systems is performed to evaluate system and
component performance. These measures will ensure that the CCCW system and components
serviced by the CCCW system are performing their functions acceptably.
CCCW System Program will be enhanced to implement EPRI TR-1 07396 for Unit 1 prior to the
period of extended operation.
Staff Evaluation. During its audit and review, the staff confirmed the applicant's claim of
consistency with the GALL Report. Details of the staff's audit evaluation are documented in the
BFN audit and review report. Furthermore, the staff reviewed the enhancement and its
justifications to determine whether the AMP, with the enhancement, remains adequate to
manage the aging effects for which it is credited.
The staff reviewed the program elements (see SER Section 3.0.2.1) contained in the CCCW
System Program and associated bases documents, and compared them to those listed for
GALL AMP XL.M21 for consistency.
The staff also reviewed the applicant's implementing procedures, including Browns Ferry
Chemical Instruction Cl-13.1, and "Browns Ferry Nuclear Plant Chemistry Program,"
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Revision 17, which incorporates EPRI TR-107396, "Closed Cooling Water Chemistry
Guidelines." Appendix A of that procedure provides water quality control specifications for the!
reactor building closed-cooling water system, drywell outage chiller (when inservice), off-gas
chiller systems, closed-building heating, generator stator cooling water, diesel generator cooling
water, and control bay chiller systems. The parameter monitored, monitoring frequency,
administrative goal, and action levels for corrective actions are identified for each system.
The staffs review determined that the applicant's CCCW systems program monitors the effects
of corrosion by system chemistry sampling, chemical treatment and water chemistry trending in
accordance with the Water Chemistry Program. The chemistry parameters are monitored and
maintained in accordance with the BFN chemistry specifications and recommendations of EPRI
TR-1 07396. The parameters monitored include nitrate, pH, conductivity, tolyltriazole, bacteria
(aerobic and SRBs ), sulfates, metals (iron, copper), ammonia, chloride, calcium, molybate, and
glycol (weight percent). If parameter limits are exceeded, the chemistry control procedures
require corrective action to be taken to restore parameters to within the acceptable range.
Maintenance of water chemistry and corrosion inhibitor levels within the chemistry parameters
mitigate loss of material, cracking, and reduction of heat transfer. In addition, regular scheduled
system flow balances, pump suction and discharge pressure, heat exchanger flows, and
temperatures and maintenance inspections are performed on system/components to detect,
monitor, control, and minimize corrosion aging effects. The system heat exchangers are also
cleaned and inspected to detect, monitor, control, and minimize corrosion aging effects that
could cause a reduction of heat transfer.
Based on its review, the staff found that the program elements of the CCCW System Program
are consistent with GALL AMP XI.M21.
Enhancement. In LRA Section B.2.1.18, the applicant identified one enhancement to make this
AMP consistent with GALL AMP XI.M21. EPRI TR-107396 will be implemented on Unit 1 prior
to the period of extended operation. The staff found this enhancement acceptable since it will
make the applicant's program consistent for all three units.
Operatinq ExDerience. In the LRA, the applicant stated that industry operating experience
demonstrates that the use of corrosion inhibitors in closed-cooling water systems that are
monitored and maintained by chemistry activities is effective in mitigating loss of material,
cracking, and reduction of heat transfer. The BFN CCCW systems have not experienced a loss
of intended function of components due to corrosion product buildup or through-wall cracking of
components. The CCCW systems inspection and testing have detected loss of material and
corrosion product buildup. These aging effects were identified and corrected prior to loss of
system functions.
The staff concluded that implementation of the applicant's program provides reasonable
assurance that loss of material, cracking, and reduction of heat transfer in CCCW systems are
being adequately managed such that there is no loss of intended function.
During the onsite audit, the staff noted that the applicant incorporates internal and external
plant operating experience issues into the plant Corrective Action Program on a continuing
basis. The staff concluded there is reasonable assurance that operating experience will
continue to be reviewed in the future to ensure that the effects of aging will be adequately
managed, consistent with the guidance in the GALL Report.
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UFSAR Supplement. In LRA Section A.1.17, the applicant provided the UFSAR supplement for
the CCCW System Program. The staff reviewed this section and determined that the
information in the UFSAR supplement provides an adequate summary description of the
program. The staff found this section of the UFSAR supplement met the requirements of
10 CFR 54.21 (d).
Conclusion. On the basis of its review and audit of the applicant's program, the staff determined
that those program elements for which the applicant claimed consistency with the GALL Report
are consistent with the GALL Report. In addition, the staff reviewed the enhancement and
confirmed that the implementation of the enhancement prior to the period of extended operation
would result in the existing AMP being consistent with the GALL Report AMP to which it was
compared. The staff concluded that the applicant had demonstrated that the effects of aging
will be adequately managed so that the intended functions will be maintained consistent with
the CLB for the period of extended operation, as required by 10 CFR 54.21 (a)(3). The staff also
reviewed the UFSAR supplement for this AMP and concluded that it provides an adequate
summary description of the program, as required by 10 CFR 54.21(d).
3.0.3.2.13 Inspection of Overhead Heavy Load and Light Load Handling Systems Program
Summary of Technical Information in the Application. The applicant's Inspection of the
Overhead Heavy Load and Light Load Handling Systems Program is described in LRA
Section B.2.1.20, Inspection of Overhead Heavy Load and Light Load Handling Systems
Program." In the LRA, the applicant stated that this is an existing program. This program is
consistent, with an exception, with GALL AMP XI.M23, 'Inspection of Overhead Heavy Load
(Related to Refueling) and Light Load Handling Systems."
In LRA Section B.2.1.20, the applicant stated that Inspection of the Overhead Heavy Load and
Light Load Handling Systems Program includes crane inspection activities to verify the
structural integrity of the crane components required to maintain the crane intended function.
Visual inspections assess conditions such as loss of material due to corrosion of structural
members, misalignment, flaking, side wear of rails, loose tie-down bolts, and excessive wear or
deformation of monorails. Crane functional tests are periodically performed to assure the
cranes capability. The effectiveness of the program is monitored in accordance with the
guidance of RG 1.160, "Monitoring the Effectiveness of Maintenance at Nuclear Power Plants."
Staff Evaluation. During its audit and review, the staff confirmed the applicant's claim of
consistency with the GALL Report. Details of the staff's audit evaluation are documented in the
BFN audit and review report. Furthermore, the staff reviewed the exception and its justifications
to determine whether the AMP, with the exception, remains adequate to manage the aging
effects for which it is credited.
The staff reviewed the program elements (see SER Section 3.0.2.1) contained in the Inspection
of the Overhead Heavy Load and Light Load Handling Systems Program and associated bases
documents, and compared them to those listed for GALL AMP XI.M23 for consistency.
In LRA Section B.2.1.20, the applicant identified an exception to GALL AMP XL.M23 that affects
GALL Report element Parameters Monitored/Inspected. Reactor building crane fatigue was
evaluated as a TLAA in LRA Section 4.7.1. The disposition of the TLAA is that the analyses are
valid through the period of extended operation because the 60-year 7,500-cycle estimate
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remains; a small fraction of the 100,000 cycle design. Therefore, the applicant stated that aging
management of crane fatigue is not required.
Exception. The staff evaluation of the affected GALL Report program element, 'Parameters
Monitored/Inspected" (Element 3), for the acceptability of the exception is as follows:
Parameters Monitored/Inspected. The program evaluates the effectiveness of the
maintenance monitoring program and the effects of past and future usage on the
structural reliability of cranes. The number and magnitude of lifts made by the crane are
also reviewed.
The staff found this exception acceptable on the basis that the crane is designed for 100,000
lift-cycles, compared to the applicant's 60-year estimate of 7,500 cycles (1.5 times 40-year
estimate of 5,000 cycles), as documented in LRA Section 4.7.1. The staff found that, with
evaluation of the exception discussed below, the program elements reviewed for the Inspection
of the Overhead Heavy Load and Light Load Handling Systems Program are consistent with
GALL AMP XL.M23.
Operating Experience. In the Inspection of the Overhead Heavy Load and Light Load Handling
Systems Program basis document, the applicant stated that no incidents of failure of passive
crane and hoist components due to aging have occurred at Browns Ferry. The requirements for
monitoring the effectiveness of maintenance at nuclear power plants provided in 10 CFR 50.615
have been incorporated into the Maintenance Rule Program procedures.
The staff concluded that the crane inspection program activities, implemented as part of the
Maintenance Rule Program, provide reasonable assurance that the intended functions of crane
and hoist passive components will be maintained during the period of extended operation.
During the onsite audit, the staff noted that the applicant incorporates internal and external
plant operating experience issues into the plant Corrective Action Program on a continuing
basis. The staff concluded there is reasonable assurance that operating experience will
continue to be reviewed in the future to ensure that the effects of aging will be adequately
managed, consistent with the guidance in the GALL Report.
UFSAR Supplement. In LRA Section A.1.18, the applicant provided the UFSAR supplement for
the Inspection of Overhead Heavy Load and Light Load Handling Systems Program. The staff
reviewed this section and determined that the information in the UFSAR supplement provides
an adequate summary description of the program. The staff found this section of the UFSAR
supplement met the requirements of 10 CFR 54.21(d).
Conclusion. On the basis of its review and audit of the applicant's program, the staff determined
that those program elements for which the applicant claimed consistency with the GALL Report
are consistent with the GALL Report. In addition, the staff reviewed the exception and the
associated justifications and determined that the AMP, with the exception, is adequate to
manage the aging effects for which it is credited. The staff concluded that the applicant had
demonstrated that the effects of aging will be adequately managed so that the intended
functions will be maintained consistent with the CLB for the period of extended operation, as
required by 10 CFR 54.21 (a)(3). The staff also reviewed the UFSAR supplement for this AMP
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and concluded that it provides an adequate summary description of the program, as required by
10 CFR 54.21 (d).
3.0.3.2.14 Compressed Air Monitoring Program
Summary of Technical Information in the Application. The applicant's Compressed Air
Monitoring Program is described in LRA Section B.2.1.21, "Compressed Air Monitoring
Program." In the LRA, the applicant stated that this is an existing program. This program is
consistent, with enhancements, with GALL AMP XL.M24, 'Compressed Air Monitoring."
The Compressed Air Monitoring Program will be enhanced prior to the period of extended
operation to include program and procedure upgrades that will be credited for license renewal,
to ensure that the applicable aging effects are discovered and evaluated. Also, the Unit I
control air system procedures will be updated to fully implement the compressed air monitoring
program on Unit 1, prior to Unit I re-start from its current extended outage.
The Compressed Air Monitoring Program consists of condition monitoring (inspection and
testing of the system) and preventive actions (air quality at various locations in the system is
monitored to ensure that oil, water, rust, dirt, and other contaminants are kept within specified
limits). The program includes inspection, monitoring, and testing of the entire system, including
frequent leak testing of valves, piping, and other system components, especially those made of
carbon steel, and preventive monitoring that checks air quality at various locations in the
system to ensure that oil, water, rust, dirt, and other contaminants are kept within the specified
limits.
The Compressed Air Monitoring Program is based on GL 88-14, "Instrument Air Supply System
Problems Affecting Safety-Related Equipment," and the Institute of Nuclear Power Operations
(INPO) Significant Operating Experience Report (SOER) 88-01, 'Instrument Air System
Failures." The AMP also incorporates provisions conforming to the guidance of the EPRI
NP-7079, issued in 1990 to assist utilities in identifying and correcting system problems in the
instrument air system and to enable them to maintain required industry safety standards.
Additionally, the Compressed Air Monitoring Program will be upgraded to implement these
guidelines of EPRI TR-108147, which addresses maintenance of the latest compressors and
other instrument air system equipment in use, and the ASME Code operations and
maintenance standards and guides (ASME Code OM-S/G-1998, Part 17), which provide
additional guidance for the maintenance of the instrument air system, including recommended
test methods, test intervals, parameters to be measured and evaluated, acceptance criteria,
corrective actions, and records requirements.
Staff Evaluation. During its audit and review, the staff confirmed the applicant's claim of
consistency with the GALL Report. Details of the staff's audit evaluation are documented in the
BFN audit and review report. Furthermore, the staff reviewed the enhancements and their
justifications to determine whether the AMP, with the enhancements, remains adequate to
manage the aging effects for which it is credited.
In LRA Section B.2.1.21, the applicant indicated that the Compressed Air Monitoring Program
requires implementation of two enhancements to achieve consistency with GALL AMP XL.M24
for all three units.
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Enhancement 1. The staff evaluation of the affected GALL Report program elements,
"Preventive Actions" (Element 2) and 'Detection of Aging Effects" (Element 3), for the
acceptability of the enhancement is as follows:
preventive Actions - The system air quality is monitored and maintained in accordance
with the plant owner's testing and inspection plans, which are designed to ensure that
the system and equipment meet specified operability requirements. These requirements
are prepared from consideration of manufacturer's recommendations for individual
components and guidelines based on ASME Code OM-S/G-1998, Part 17;
ISA-S7.0.01-1996; EPRI NP-7079; and EPRI TR-108147. The preventive maintenance
program addresses various aspects of the inoperability of air-operated components due
to corrosion and the presence of oil, water, rust, and other contaminants.
Detection of Aping Effects - Guidelines in EPRI NP-7079, EPRI TR-108147, and ASMIE
Code OM-S/G-1998, Part 17, ensure timely detection of degradation of the compressed
air system function. Degradation of the piping and any equipment would become evident
by observation of excessive corrosion, by the discovery of unacceptable leakage rates,
and by failure of the system or any item of equipment to meet specified performance
limits.
Enhancement 2. Unit 1 control air system procedures will be updated to fully implement the
Compressed Air Monitoring Program on Unit 1. This enhancement is scheduled for completion
prior to Unit I re-start from its current extended outage.
For all units, the Compressed Air Monitoring Program will be upgraded to implement the
following guidelines: ASME Code OM-S/G-2000, Part 17, "Performance Testing of Instrument
Air Systems in Light-Water Reactor Power Plants"; ANSI/ISA-S7.0.01 -1996, "Quality Standard
for Instrument Air"; and EPRI TR-108147, "Compressor and Instrument Air System
Maintenance Guide." This enhancement is scheduled for completion prior to the start of the
period of extended operation.
The staff concurred that with the implementation of these enhancements the Compressed Ai
Monitoring Program will be consistent with GALL AMP XL.M24 for all three units.
Operatina Experience. In LRA Section B.2.1.21, the applicant stated that, through air quality
testing and sampling of the compressed air systems, various contaminants such as moisture,
oil, and particulates, have been identified above acceptable levels, as documented in the staffs
BFN audit and review report. Appropriate corrective actions have been taken.
Potentially significant SR problems pertaining to air systems have been documented in IN
81-38, IN 87-28, IN 87-28 S1 and licensee event report (LER) 50-237/94-005-3. As a result of
GL 88-14 and consideration of INPO SOER 88-01, EPRI NP-7079, and EPRI TR-108147,
performance of air systems has improved significantly.
The applicant stated that GL 88-14, IN 81-38, IN 87-28, IN 87-28 S1, INPO SOER 88-01 and
EPRI NF'-7079 had been adequately addressed and that the control air system performance
has improved significantly as a result of GL 88-14, and consideration of INPO SOER 88-01 and
EPRI NF'-7079. In addition, the control air leak detection program has been effective in
detecting leaks and implementing repairs prior to loss of system function. The air quality
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sampling program effectively monitors the system for moisture, oil, and particulates. This
ensures timely repairs prior to degradation to the point of loss of intended function.
The applicant also identified that the drywell control air system has a trend of moisture
problems, which has required considerable attention. To address the current operating
deficiencies identified in the drywell control air system, the applicant plans to convert the drywell
control air to nitrogen supply on all three units. This conversion has already been initiated for
Unit 1. The staff noted that this plant modification addresses a current operating problem, and
is not related to any license renewal commitment.
The staff concluded that implementation of the applicant's program provides reasonable
assurance that age-related degradation of compressed air systems is being adequately
managed, such that there is no loss of intended function.
During the onsite audit, the staff noted that the applicant incorporates internal and external
plant operating experience issues into the plant Corrective Action Program on a continuing
basis. The staff concluded there is reasonable assurance that operating experience will
continue to be reviewed in the future to ensure that the effects of aging will be adequately
managed, consistent with the guidance in the GALL Report.
UFSAR Supplement. In LRA Section A.1.19, the applicant provided the UFSAR supplement for
the Compressed Air Monitoring Program. The staff reviewed this section and determined that
the information in the UFSAR supplement provides an adequate summary description of the
program. The staff found this section of the UFSAR supplement met the requirements of
10 CFR 54.21 (d).
Conclusion. On the basis of its review and audit of the applicant's program, the staff determined
that those program elements for which the applicant claimed consistency with the GALL Report
are consistent with the GALL Report. In addition, the staff reviewed the enhancement and
confirmed that the implementation of the enhancement prior to the period of extended operation
would result in the existing AMP being consistent with the GALL Report AMP to which it was
compared. The staff concluded that the applicant had demonstrated that the effects of aging
will be adequately managed so that the intended functions will be maintained consistent with
the CLB for the period of extended operation, as required by 10 CFR 54.21 (a)(3). The staff also
reviewed the UFSAR supplement for this AMP and concluded that it provides an adequate
summary description of the program, as required by 10 CFR 54.21(d).
3.0.3.2.15 BWR Reactor Water Cleanup System Program
Summary of Technical Information in the Application. The applicant's BWR Reactor Water
Cleanup System Program is described in LRA Section B.2.1.22, "BWR Reactor Water Cleanup
System Program." In the LRA, the applicant stated that this is an existing program. This
program is consistent, with an enhancement, with GALL AMP XL.M25, "BWR Reactor Water
Cleanup System Program." This program will be enhanced to implement the BWRVIP
guidelines, GL 88-01, and GL 89-10 for Unit 1 prior to the period of extended operation.
The BWR Reactor Water Cleanup System Program includes inservice inspection and
monitoring for reactor water cleanup (RWCU) system piping welds outboard of the second
isolation valve and monitors and controls reactor water chemistry based on industry-recognized
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guidelines of EPRI Report TR- 03515, "BWR Water Chemistry Guidelines (BWRVIP-79),"
prevents, minimizes, mitigates, and reduces the susceptibility of RWCU system piping to SCC
and IGSCC.
On Units 2 and 3, RWCU system piping has been replaced with piping that is resistant to
IGSCC in response to GL 88-01, "NRC Position on Intergranular Stress Corrosion Cracking
(IGSCC) in BWR Austenitic Stainless Steel Piping," concerns. In addition, all actions requested
in GL 89-10, "Safety-Related Motor-Operated Valve Testing and Surveillance," have been
completed.
Staff Evaluation. During its audit and review, the staff confirmed the applicant's claim of
consistency with the GALL Report. Details of the staffs audit evaluation are documented in tle
BFN audit and review report. Furthermore, the staff reviewed the enhancement and its
justifications to determine whether the AMP, with the enhancement, remains adequate to
manage the aging effects for which it is credited.
The staff reviewed the program elements (see SER Section 3.0.2.1) contained in the BWR
Reactor Water Cleanup System Program and associated bases documents, and compared
them to those listed for GALL AMP XI.M25 for consistency.
The staff also reviewed selected implementing procedures, including CI-13.1, 'Chemistry
Program." This instruction details specific requirements for the chemistry program. This
chemical instruction establishes how the chemistry program is implemented and provides
specifications to maximize long-term plant availability, minimize environmental impact, and
minimize worker radiation exposure. Controlling water quality through control of ingress and
cleanup system optimization limits corrosion, minimizes radioactive inventory, and minimizes
radioactive releases to the environment. The requirements of this instruction apply to all
aspects of the chemistry program associated with BFN and supporting facilities. This instruction
defines the minimum requirements for the site and corporate chemistry programs as they apply
to BFN. This includes incorporation of EPRI TR-103515, Revision 2 guidelines. In addition,
HWC must be installed for mitigation of IGSCC, which will include the RWCU system for Unit 1.
The staff found that the program elements reviewed for BWR Reactor Water Cleanup System
Program are consistent with GALL AMP XL.M25.
Enhancement. In LRA Section B.2.1.22, the applicant identified one enhancement to
make this AMP consistent with GALL AMP XI.M25. On Unit 1 the recommendations of
GL 88-01 and NUREG-0313 will be implemented and the actions requested in GL 89-10
will be satisfactorily completed. These enhancements are scheduled for completion piior
to the period of extended operation.
The staff found that with the implementation of this enhancement the BWR Reactor Water
Cleanup System Program will be consistent with GALL AMP XI.M25 for all three BFN units.
Operatina Experience. In LRA Section B.2.1.22, the applicant stated that IGSCC has occurred
in boiling water reactor piping made of austenitic stainless steel. The comprehensive program
outlined in GL 88-01 and NUREG-0313 addresses improvements in managing the elements
(susceptible material, significant tensile stress, and an aggressive environment) that cause
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SCC or IGSCC, and has been effective in managing IGSCC in austenitic stainless steel piping
in the RWCU system.
The applicant identified that the applicant experienced IGSCC in the past with piping made of
austenitic stainless steel. The following measures that have been implemented have proven
effective at managing IGSCC in austenitic stainless steel piping in the RWCU system: (1)
replacement of IGSCC-susceptible material with IGSCC-resistant material, (2) establishment of
a HWC program, and (3) water chemistry controls in accordance with EPRI guidelines.
The staff concluded that implementation of the recommendations of GL 88-01 and
NUREG-0313 and the actions requested in GL 89-10 provides reasonable assurance that
cracking of austenitic stainless steel piping in the RWCU system is being adequately managed,
such that there is no loss of intended function.
During the onsite audit, the staff noted that the applicant incorporates internal and external
plant operating experience issues into the plant Corrective Action Program on a continuing
basis. The staff concluded there is reasonable assurance that operating experience will
continue to be reviewed in the future to ensure that the effects of aging will be adequately
managed, consistent with the guidance in the GALL Report.
UFSAR SumDlement. In LRA Section A.1.20, the applicant provided the UFSAR supplement for
the BWR Reactor Water Cleanup System Program. The staff reviewed this section and
determined that the information in the UFSAR supplement provides an adequate summary
description of the program. The staff found this section of the UFSAR supplement met the
requirements of 10 CFR 54.21(d).
Conclusion. On the basis of its review and audit of the applicant's program, the staff determined
that those program elements for which the applicant claimed consistency with the GALL Report
are consistent with the GALL Report. In addition, the staff reviewed the enhancement and
confirmed that the implementation of the enhancement prior to the period of extended operation
would result in the existing AMP being consistent with the GALL Report AMP to which it was
compared. The staff concluded that the applicant had demonstrated that the effects of aging
will be adequately managed so that the intended functions will be maintained consistent with
the CLB for the period of extended operation, as required by 10 CFR 54.21 (a)(3). The staff also
reviewed the UFSAR supplement for this AMP and concluded that it provides an adequate
summary description of the program, as required by 10 CFR 54.21 (d).
3.0.3.2.16 Fire Protection Program
Summary of Technical Information in the Application. The applicant's Fire Protection Program is
described in LRA Section B.2.1.23, 'Fire Protection Program." In the LRA, the applicant stated
that this is an existing program. This program is consistent, with exceptions and enhancement,
with GALL AMP XL.M26, 'Fire Protection Program."
The applicant stated in the LRA that the Fire Protection Program manages the aging effects of
loss of material, cracking, and change of material properties for plant fire protection features
and components. The program manages these aging effects through the use of periodic
inspections and tests. The Fire Protection Program includes fire barrier inspections and
diesel-driven fire pump tests. Fire protection inspections and tests are mandated by the Fire
3-64

Protection Report (FPR) Volume 1, which is incorporated by reference into UFSAR 10.11. The
FPR requires periodic visual inspection of fire barrier penetration seals, fire barrier walls,
ceilings, and floors, and periodic visual inspection of fire-rated doors to ensure that their
operability is maintained. The FPR requires that the diesel-driven fire pump be periodically
tested to ensure that the fuel supply line can perform the intended function. The FPR also
includes periodic inspection and test of the carbon dioxide fire suppression system.
Staff Evaluation. During its audit and review, the staff confirmed the applicant's claim of
consistency with the GALL Report. Details of the staffs audit evaluation are documented in its
BFN audit and review report. Furthermore, the staff reviewed the exceptions and enhancement
and their justifications to determine whether the AMP, with the exceptions and enhancement,
remains adequate to manage the aging effects for which it is credited.
Exception 1. Personnel performing fire seal and fire door inspections are not qualified to VT-1
and VT-3 requirements.
The stafl's review of LRA Section B.2.1.23 identified an area in which additional information
was necessary to complete the review of the applicant's program elements. The applicant
responded to the staff's RAI as discussed below.
In RAI B 2.0.2, dated August 23, 2004, the staff questioned the exception to the GALL Reporl
regarding the qualifications of the personnel performing the inspections of fire barriers,
penetration seals, and fire doors who are not qualified to VT-1 and VT-3 requirements. In the
LRA the applicant had stated that the personnel performing these inspections are trained and
experienced in the fire protection requirements and that the quality of the inspections is
equivalent to VT-1 and VT-3 inspections. FPR Section 9.4.11.G discussed semi-annual
inspection of fire doors including a check of closers and latching mechanisms. The staff also
requested justifications for specific exceptions taken to the GALL Report AMP on fire doors.
The GALL Report recommends verification of door clearances to assure the door can perform
in a fire and remain latched. The staff further requested additional information concerning how
a visual inspection can verify proper closure of latching mechanism and asked the applicant to
confirm that the frequency of this surveillance is consistent with the FPR.
Fire Protection Report Volumel Fire Protection Systems Surveillance Requirement 9.4.11.D,
CO2 systems, mandates the CO2 systems' requirements for demonstrating operability. This test
stipulates that the system, including associated ventilation system fire dampers and fire door
release mechanisms, actuates manually and automatically upon receipt of a simulated
actuation signal, and verify flow from each nozzle through a puff test.
In its response, by letter September 30, 2004, the applicant stated:
Surveillance Instruction (SI) 0-SI-4.11.G.2, Semiannual Fire Door Inspection is
discussed in the AMP and is being credited as one of the BFN site specific procedures
credited for the Fire Protection Aging Management Program. A SI verifies the required
clearances are maintained and periodic functional tests of closing mechanisms are
performed. The only exception to the GALL in the AMP for fire doors is that inspectors
are not qualified to visual examination (VT-1 and VT-3) requirements.
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The frequency and inspection of the fire doors is defined in the FPR and the SIs written
to satisfy the requirement.
The staff reviewed the SI, acceptance criteria, including surveillance requirement 9.4.11.D,
above, and plant operating experience, and concurred the program is adequate for managing
the effect of aging in the fire doors. Therefore, the staff's concern discussed in RAI B.2.0.2 is
resolved.
Exception 2. The FPR requires testing and inspection of the CO2 system once every 18 months.
LRA Section B.2.1.23, Element 3 - "Parameters Monitored or Inspected" and Element 4 'Detection of Aging Effects," takes exceptions over the inspection interval to test for the
halon/carbon dioxide fire suppression system every 18 months, instead of biannually as
recommended by the GALL Report.
The applicant stated that the 18-month frequency is considered sufficient to ensure system
availability and operability based on the plant operating history, and that there has been no
aging-related event that has adversely affected system operation. The 18-month frequency is
included in the CLB.
The staff reviewed the applicant's FPR basis document, plant operating experience, and fire
surveillance procedures. Because these aging effects occur over a considerable period of time,
the staff concluded that the 18-month inspection interval will be sufficient to detect aging of
CO 2 .

Enhancement 1. The FPR and procedures will be updated to include Unit 1 as an operating
rather than a shutdown unit. The Fire Protection Program will be fully implemented on Unit 1.
The enhancement is scheduled for completion prior to the period of extended operation
In the LRA, the applicant stated that "with the implementation of this enhancement, BFN will be
consistent with the affected program element for all three units."
Operating Experience. The applicant reported that operating experience indicates a trend of
piping degradation, such as leaks, general corrosion, and biofouling. Piping is replaced as
required in response to findings of the inspection and testing activities which indicate the need
for corrective actions.
UFSAR Supplement. In LRA Section A.1.21, the applicant provided the UFSAR supplement for
the Fire Protection Inspection program. The staff reviewed this section and determined that the
information in the UFSAR supplement provides an adequate summary description of the
program. The staff found this section of the UFSAR supplement met the requirements of
10 CFR 54.21(d).
Conclusion. On the basis of its review, RAI response, and audit of the applicant's program, the
staff found that those program elements for which the applicant claimed consistency with the
GALL program are consistent with the GALL program. In addition, the staff reviewed the
exceptions and the associated justifications and determined that the AMP, with exceptions, is
adequate to manage the aging effects for which it is credited. Also, the staff has reviewed the
enhancement and confirmed that the implementation of the enhancement prior to the period of
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extended operation and restart of Unit 1 would result in the existing AMP being consistent wi:h
the GAL.L Report AMP to which it was compared. The staff found that the applicant had
demonstrated that the effects of aging will be adequately managed so that the intended
functions will be maintained consistent with the CLB for the period of extended operation, as
required by 10 CFR 54.21 (a)(3). The staff also reviewed the UFSAR supplement for this AMP
and finds that it provides an adequate summary description of the program, as required by
10 CFR 54.21(d).
3.0.3.2. 17 Fire Water System Program
Summary of Technical Information in the Application. The applicant's Fire Water System
Program is described in LRA Section B2.1.24, "Fire Water System Program." In the LRA, the
applicant stated that this is an existing program. This program is consistent, with the exception
and enhancements, with GALL AMP XL.M27, "Fire Water System," as modified by ISG-04.
The Fire Water System Program applies to water-based fire protection systems that consist of
sprinkle s, nozzles, fittings, valves, hydrants, hose stations, standpipes, water storage tanks,
and aboveground and underground piping and components that are tested in accordance with
the applicable National Fire Protection Association (NFPA) codes and standards. The testing
assures the minimum functionality of the systems. The fire water system tests are mandated by
the FPR Volume 1, which is incorporated by reference into UFSAR 10.11. The Fire Water
System Program is an existing program that takes exceptions to GALL AMP XL.M27 evaluation
elements, as modified by ISG-04, and requires enhancements to be consistent with other GALL
AMP XLM27 evaluation elements.
Staff Evaluation. During its audit and review, the staff confirmed the applicant's claim of
consistency with the GALL Report. Details of the staff's audit evaluation are documented in its
BFN audit and review report. Furthermore, the staff reviewed the exception and enhancements
and their justifications to determine whether the AMP, with the exception and enhancements,
remains adequate to manage the aging effects for which it is credited.
Exception. The applicant takes exception that water-based fire protection systems meet
the inspection, testing and maintenance requirements of current NFPA standards.
However, the Fire Water Program was developed using NFPA as well as other
applicable industry guides and standards and the design of the water-based system
generally meets the applicable NFPA standards. This exception affects the program
elements, "Parameters Monitored or Inspected" (Element 3), "Monitoring and Trending"
(Element 5), and "Operating Experience" (Element 10) which are discussed below.
Parameters Monitored or InsDected and Monitoring and Trending (As modified
by ISG-04) - The GALL Report for this program element specifies that loss of
material due to corrosion and biofouling could reduce wall thickness of the fire
protection piping system and result in system failure. Therefore, the parameters
monitored are the system's ability to maintain pressure and internal system
corrosion conditions. The GALL Report recommends that the applicant perform
periodic flow testing of the fire water system using the guidelines of NFPA 25,
'Standard for the Inspection, Testing, and Maintenance of Water-Based Fire
Protection System" Chapter 13, Annexes A & D at the maximum design flow or
perform wall-thickness evaluations to ensure that the system maintains its
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intended function. In evaluating the program elements, the applicant did not
confirm that periodic flow testing is performed using the guidelines of NFPA 25
as described in the parameters monitored or inspected program element, nor
monitor the results of system performance testing and trending, as specified by
the current NFPA codes and standards and described in the monitoring and
trending program element. However, the Fire Water System Program was
developed using NFPA as well as other applicable industry guides and
standards.
The applicant did not confirm that the water-based fire protection systems are inspected,
tested and maintained in accordance with current NFPA standards; Neither has the
applicant confirmed that the periodic water flow testing meets the requirements of NFPA
25. The staff reviewed SI 0-SI-4.1 1.B.1.g, "High Pressure Fire Protection System Flow
Test," Revision 20, and concluded that the extent of the testing, the acceptance criteria,
and the analysis of the test data outlined in the document is detailed and adequate to
assess the ability of the system to perform its intended function. The staff was satisfied
with the review; therefore, the staff found the exception acceptable.
Enhancement 1. In LRA Section B.2.1.24, the applicant proposed an enhancement that
the FPR and procedures will be updated to include Unit 1 as an operating rather than a
shutdown unit. The Fire Water System Program will be fully implemented on Unit 1. This
enhancement is scheduled for completion prior to the period of extended operation. This
enhancement affects the program element "Scope of Program."
In evaluating the enhancement, the staff concluded that this enhancement will bring the
AMP common to all units and will be updated to bring Unit 1 to an operating status,
rather than shut down. The enhancement is, hence, acceptable.
Enhancement 2. In LRA Section B.2.1.24, the applicant proposed an enhancement.
BFN will perform flow tests or non-intrusive examinations (e.g., volumetric tests for wall
thickness of fire protection system piping) to identify evidence of loss of material due to
corrosion. The applicant stated that these inspections will be performed before entering
the period of extended operation. This enhancement affects the program elements,
"Parameters Monitored or Inspected" (Element 3) and "Detection of Aging Effects"
(Element 4).
Parameters Monitored or Inspected - In its evaluation, the applicant stated that
the Fire Water System Program monitors parameters that indicate the systems'
ability to maintain pressure and allow detection of internal system corrosion
conditions. The Fire Water System Program requires system and component
testing and inspections as well as periodic flow testing. Wall thickness
evaluations are determined by the system engineer when systems are opened
for maintenance and by pressure tests/leak detection. The Fire Water System
Program includes flow testing and system evaluations to ensure that the system
maintains its intended function.
The staff evaluated the program element together with the ISG-04 revised
criteria for the GALL AMP XI.M27 for this program element. This revised
guidance no longer recommends the use of GL 89-13 in determining the
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system's ability to maintain pressure and internal system corrosion conditions.
Rather, ISG-04 recommends either periodic flow testing of the fire water system
using the guidelines of NFPA 25, at the maximum design-flow, or periodic
wall-thickness evaluations to ensure that the system maintains its intended
function. Based on the applicant's commitment to inspect fire water system
components, the staff determined that the program element is acceptable and
that it complies with ISG-04 recommendations.
Detection of Aging Effect - The applicant, in evaluating this element, stated that
the environmental and material conditions that exist on the interior surface of the
below grade fire water system piping are similar to the conditions that exist within
the above-grade fire water system piping. The results of the inspections of the
above grade fire water system piping will be extrapolated to evaluate the
condition of below-grade fire water system piping to ensure that the intended
function of below-grade fire water system piping will be maintained consistent
with the CLB for the period of extended operation. Repair and replacement
actions are initiated as necessary. The plant-specific inspection intervals are to
be determined by engineering evaluation of the fire protection piping to detect
degradation prior to the loss of intended function. The purpose is to ensure that
corrosion, MIC, or biofouling is managed such that the system function is
maintained. With the implementation of this enhancement, BFN will be
consistent with the affected program elements, except for the exception
previously described for the 'Parameters Monitored or Inspected" element.
Based on the above evaluation of the two program elements,. the staff found that
enhancement 2 is acceptable.
Enhancement 3. In LRA Section B.2.1.24, the applicant proposed an enhancement; that
BFN will perform sprinkler head inspections before the end of the 50-year sprinkler head
service life and at 10-year intervals thereafter during the period of extended operation to
ensure that signs of degradation, such as corrosion, are detected in a timely manner.
This enhancement is scheduled for completion prior to exceeding the 50-year service
life for any sprinkler. This enhancement affects the program element "Detection of Aging
Effects" (Element 4).
Detection of Aging Effects - GALL AMP XL.M27 contains the criteria for the
program element "Detection of Aging Effects." The applicant in evaluating this
element affected stated that a sample of sprinkler heads will be inspected using
the guidance of NFPA 25, 2002 Edition, Section 5.3.1.1.1. This NFPA section
states that "where sprinklers have been in place for 50 years, they shall be
replaced or representative samples from one or more sample areas shall be
submitted to a recognized testing laboratory for field service testing." It also
contains guidance to perform this sampling every 10 years after the initial field
service testing.
In evaluating this program element, the staff stated that ISG-04 revised criteria
for the GALL AMP XI.M27 "Detection of Aging Effects" program element
recommends sprinkler head inspections before the end of the 50-year sprinkler
head service life and at 10-year intervals thereafter during the period of extended
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operation to ensure that signs of degradation are detected in a timely manner.
Based on the revised GALL Report criteria in ISG-04, and the applicant's
commitment to rely upon applicable codes and standards to develop test
procedures, the staff determined enhancement 3 to be acceptable.
Operating Experience. In LRA Section B.2.1.24, the applicant stated that the fire water system
parameters are monitored and tested, and that piping and component evaluations are
performed to ensure that the system maintains its intended function. The BFN Fire Water
System operating experience indicates a trend of piping degradation, such as leaks, general
corrosion, and biofouling, etc. Piping is being replaced, as required, in accordance with
corrective actions of the inspection and testing activities. The applicant also stated that the
continued implementation of the Fire Water System Program provides reasonable assurance
that aging effects will be managed so that the systems and components within the scope of this
program will continue to perform their intended functions consistent with the CLB for the period
of extended operation.
UFSAR Supplement. In LRA Section A.1.22, the applicant provided the UFSAR supplement for
the Fire Water System Program. The staff reviewed this section and determined that the
information in the UFSAR supplement provides an adequate summary description of the
program. The staff found this section of the UFSAR supplement met the requirements of
10 CFR 54.21 (d).
Conclusion. On the basis of its review and audit of the applicant's program, the staff determined
that those program elements for which the applicant claimed consistency with the GALL Report
are consistent with the GALL Report. In addition, the staff reviewed the exception and the
associated justifications and determined that the AMP, with exceptions, is adequate to manage
the aging effects for which it is credited. Also, the staff reviewed the enhancements and
confirmed that the implementation of the enhancements prior to the period of extended
operation would result in the existing AMP being consistent with the GALL Report AMP to which
it was compared. The staff concluded that the applicant had demonstrated that the effects of
aging will be adequately managed so that the intended functions will be maintained consistent
with the CLB for the period of extended operation, as required by 10 CFR 54.21 (a)(3). The staff
also reviewed the UFSAR supplement for this AMP and concluded that it provides an adequate
summary description of the program, as required by 10 CFR 54.21(d).
3.0.3.2.18 Fuel Oil Chemistry Program
Summary of Technical Information in the Application. The applicant's Fuel Oil Chemistry
Program is described in LRA Section B.2.1.27, "Fuel Oil Chemistry Program." In the LRA, the
applicant stated that this is an existing program. This program is consistent, with two exceptions
(TVA submittal dated September 14, 2006), with GALL AMP XI.M30, "Fuel Oil Chemistry
Program."
In LRA Section B.2.1.27, the applicant stated that the Fuel Oil Chemistry Program consists of
surveillance and maintenance procedures to mitigate corrosion, and measures to verify the
effectiveness of the AMP and to confirm the absence of an aging effect. Fuel oil quality is
maintained by monitoring and controlling fuel oil contamination in accordance with the
guidelines of the American Society for Testing Materials (ASTM) Standards D 1796, D 2276,
and D 4057. Exposure to fuel oil contaminants, such as water and microbiological organisms, is
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minimized by periodic draining of water or cleaning of tanks and by verifying the quality of new
oil before its introduction into the storage tanks. Procedures require performance of fuel oil tank
bottom and multi-level sampling on a quarterly basis to detect and remove water and sediment
from each tank. In addition, each 7-day diesel oil supply tank is cleaned and inspected at
intervals of approximately 10 years. A one-time inspection in accordance with the One-Time
Inspection Program (B.2.1.29) will be performed prior to entering the period of extended
operaticn and will consist of thickness measurements of the 7-day diesel oil supply tanks and
diesel driven fire pump fuel oil tank bottom surface.
The applicant also stated that this program provides a general description of items to be
included within the scope of the program, but does not specifically identify the 7-day diesel oil
supply tank as an item to be inspected.
Portions of the Fuel Oil Chemistry Program are mandated by TS 5.5.9, "Diesel Fuel Oil Testing
Program," that requires a diesel fuel oil testing program to implement required testing of the fuel
oil in each 7-day fuel oil tank. The purpose of the program is to establish that the quality of the
fuel oil in each 7-day fuel oil tank is within the acceptable limits specified in Table 1 of ASTM
D-975-1989 when tested every 92 days; and total particulate concentration of the fuel oil in
each 7-clay fuel oil tank is less than 10 mg/I, when tested every 92 days in accordance with
ASTM C-2276, Method A-2 or A-3.
Staff Evaluation. During its audit and review, the staff confirmed the applicant's claim of
consistency with the GALL Report. Details of the staff's audit evaluation are documented in its
BFN audit and review report. Furthermore, the staff reviewed the exception and justification to
determine whether the AMP, with the exception, remains adequate to manage the aging effects
for which it is credited.
The staff reviewed the program elements (see SER Section 3.0.2.1) contained in the Fuel Oil
Chemistry Program and associated bases documents, and compared them to those listed for
AMP XI.M30 in the GALL Report for consistency.
In its response to RAI 7.1.19-1, by letter dated May 25, 2005, the applicant stated:
The One-Time Inspection Program (B.2.1.29) has been revised to specifically identify

ultrasonic thickness measurements of the fuel oil storage tank bottom surfaces to
ensure that significant degradation is not occurring.
To implement this change, the "Program Description" section of LRA Appendix B.2.1.29,
One-Time Inspection Program, has been revised to include the following item:
Ultrasonic thickness measurements of tank bottoms to ensure that significant
degradation is not occurring for those tanks specified in the Fuel Oil Chemistry
Program (B.2.1.27) and the Aboveground Carbon Steel Tanks Program
(B.2.1.26).
The staff also reviewed BFN Procedure Cl-130, "Diesel Fuel and Lube Oil Monitoring Program,"
and Procedure 0-SR-3.8.3.3 "Quarterly Fuel Oil Quality Determination of Unit 0 Diesel
Generator's 7-Day Storage Tank Supply."
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ExceDtion 1. In LRA Section B.2.1.27, the applicant identified an exception to GALL
AMP XL.M30 that affects three program elements. The applicant does not use ASTM
Standard D 2709 for guidance on the determination of water and sediment
contamination in diesel fuel, as specified in GALL AMP XL.M30. The applicant does
implement ASTM Standard D 1796 guidance on the determination of water and
sediment contamination, which is also specified in GALL AMP XI.M30.
The staff evaluation of the affected GALL Report program elements, "Scope of
Program" (Element 1), "Preventive Action" (Element 2), "Parameters Monitored or
Inspected" (Element 3), and "Acceptance Criteria" (Element 6), for the acceptability of
the exceptions is as follows:
Scope of Program - The program is focused on managing the conditions that
cause general pitting and MIC of the diesel fuel tank internal surfaces. The
program serves to reduce the potential of exposure of the tank internal surface
to fuel oil contaminated with water and microbiological organisms.
The staff evaluation of the affected GALL Report program elements for acceptability as
follows:
Preventive Action - On a quarterly basis, the diesel generator 7-day fuel oil tanks
and the diesel driven fire pump fuel oil tank are tested for water and sediments.
Water, if detected, is removed from these tanks. On a monthly basis, or when a
diesel generator is running for more than one hour, diesel generator fuel oil day
tanks are tested for water and drained as necessary if water is detected. Based
on a review of operating experience, these actions are effective in mitigating
corrosion inside of diesel generator 7-day fuel oil tanks, diesel generator fuel oil
day tanks, and the diesel driven fire pump fuel oil tank.
Parameters Monitored or InsDected - The Fuel Oil Chemistry Program monitors
fuel oil quality and the levels of water and microbiological organisms in the fuel
oil, which cause the loss of material of the tank internal surfaces. The ASTM
Standard D 4057 is used for guidance on oil sampling. The ASTM Standards D
1796 and D 2709 are used for determination of water and sediment
contamination in diesel fuel. For determination of particulates, modified ASTM D
2276, Method A, is used. The modification consists of using a filter with a pore
size of 3.0 microns, instead of 0.8 microns. These are the principal parameters
relevant to tank structural integrity.
Acceptance Criteria - The ASTM Standard D 4057 is used for guidance on oil
sampling. The ASTM Standards D 1796 and D 2709 are used for guidance on
the determination of water and sediment contamination in diesel fuel. Modified
ASTM D 2276, Method A is used for determination of particulates. The
modification consists of using a filter with a pore size of 3.0 microns, instead of
0.8 microns.
The applicant concluded that the ASTM D 1796 test method is an acceptable laboratory
test method per ASTM D 975-89, 'Standard Specification for Diesel Fuel Oils," for the
determination of water and sediment contamination in the Grade 2 fuel oil used at BFN.
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Based on discussions with the applicant and review of implementing procedures, the
staff determined that, for fuel oils with the viscosity used at BFN, only ASTM standard D
1796 is applicable. Therefore, the staff found this exception to be acceptable.
Excepticin 2. In its submittal dated September 14, 2005, the applicant identified an additional
exception to GALL AMP XI.M.30 that neither biocides, stabilizers, nor corrosion inhibitors are
added to diesel fuel oil at BFN. Water, when detected, is removed from the diesel generator
7-day fuel oil tanks, diesel generator fuel oil day tanks, and the diesel driven fire pump fuel oil
tank.
Staff Evaluation: Staff accepts this exception based on a review of plant specific and industry
operating experience, removal of water when detected has been effective in mitigating
corrosion inside of these tanks. Accordingly, the program description contained in LRA Secticon
A.1.24 was also revised to incorporate this exception.
LRA Section B.2.1.27 did not identify any enhancements; however, the staff noted that an
enhancement to achieve consistency with GALL AMP XI.M30, Element 4, Detection of Aging
Effects," is identified in the applicant's AMP evaluation basis document. Specifically, the existing
Fuel Oil Testing and Monitoring Program needs to be enhanced to include ultrasonic thickness
measurements of the tank bottom surfaces to ensure that significant degradation is not
occurring.
The program description in LRA Section B.2.1.27 also identifies that a one-time inspection, in
accordance with the One-Time Inspection Program, will be performed prior to entering the
period oF extended operation and will consist of thickness measurements of the 7-day diesel oil
supply tanks' bottom surface. The staff reviewed the One-Time Inspection Program and noted
that it provides a general description of items to be included within the scope of the program,
but does not specifically identify the 7-day diesel oil supply tank as an item to be inspected.
The staff identified this issue in RAI 7.1.19-1, as documented in the staff's BFN audit and
review report.
In response to this audit RAI and staff follow up on the subject, the applicant stated in a
docketed submittal dated May 25, 2005, as follows:
The One-Time Inspection Program (B.2.1.29) has been revised to specifically identify
ultrasonic thickness measurements of the fuel oil storage tank bottom surfaces to
ensure that significant degradation is not occurring. To implement this change, the
"Program Description" section of LRA Appendix B.2.1.29, One-Time Inspection
Program, has been revised to include the following item: " Ultrasonic thickness
measurements of tank bottoms to ensure that significant degradation is not occurring [or
those tanks specified in the Fuel Oil Chemistry Program (B.2.1.27) and the
Aboveground Carbon Steel Tanks Program (B.2.1.26)."
This program description change has been entered into a commitment item and will be suitably
incorporated into the Commitment Table in SER Appendix A. The staff considers the response
to be acceptable.
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Operating Experience. The Fuel Oil Chemistry Program includes identification of water and
particulate contamination in the diesel fuel oil system. Corrective actions were taken for the
water and particulate contamination removal and system/component inspections. However,
there have been no instances of fuel oil system component failures at BFN attributed to
contamination.
UFSAR Supplement. In LRA Section A.1.24, the applicant provided the UFSAR supplement for
the Fuel Oil Chemistry Program. The staff rev5iewed this section and determined that the
information in the UFSAR supplement, with revision, provides an adequate summary
description of the program. The staff found this section of the UFSAR supplement met the
requirements of 10 CFR 54.21(d).
Conclusion. On the basis of its review and audit of the applicant's program, the staff
determined, those program elements for which the applicant claimed consistency with the GALL
Report are consistent with the GALL Report. In addition, the staff reviewed the exception and
the associated justifications and determined that the AMP, with the exception, is adequate to
manage the aging effects for which it is credited. In its review, the staff identified an
enhancement and confirmed that the implementation of the enhancement prior to the period of
extended operation would result in the existing AMP being consistent with the GALL Report
AMP to which it was compared. The staff concluded that the applicant had demonstrated that
the effects of aging will be adequately managed so that the intended functions will be
maintained consistent with the CLB for the period of extended operation, as required by
10 CFR 54.21 (a)(3). The staff also reviewed the UFSAR supplement for this AMP and
concluded that, with revision, it provides an adequate summary description of the program, as
required by 10 CFR 54.21(d).
3.0.3.2.19 Reactor Vessel Surveillance Program
Summary of Technical Information in the Application. The applicant's Reactor Vessel
Surveillance Program is described in LRA Section B.2.1.28, 'Reactor Vessel Surveillance
Program." In the LRA, the applicant stated that this is an existing program. This program is
consistent, with enhancements, with GALL AMP XI.M31, 'Reactor Vessel Surveillance."
The program was implemented to conform to the requirements of 10 CFR Part 50, Appendix H,
"Reactor Vessel Material Surveillance Program Requirements." The Reactor Vessel
Surveillance Program is an integrated surveillance program in accordance with 10 CFR Part 50,
Appendix H paragraph III.C, that is based on requirements established by the BWRVIP.
Referencing of BWRVIP activities for license renewal was approved by the staff in its SER
regarding BWRVIP-74 of October 18, 2001.
The applicant stated that the Reactor Vessel Surveillance Program is described in UFSAR
Section 4.2.6 and is based on BWRVIP-78, "BWR Integrated Surveillance Program (ISP) Plan,"
and BWRVIP-86, "BWR Vessel And Internals Project, BWR Integrated Surveillance Program
Implementation." Use of the BWRVIP-78 and BWRVIP-86 was approved for referencing in the
staff's safety evaluation dated February 1, 2000. Use of the BWRVIP ISP at Units 2 and 3 was
approved by the staff in its safety evaluation dated January 28, 2003.
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Enhancement 1. The applicant will confirm that the BWRVIP ISP for the period of extended
operation, if approved by the staff for the BWR fleet, is applicable to each reactor vessel and
will request the approval from the NRC, if necessary, to use the program at applicable reactor
vessels for the period of extended operation. This enhancement is scheduled for completion
prior to the period of extended operation, and it affects the program element affected "Scope of
Program" (Element 1).
In the LRA, the applicant state that the BWRVIP ISP described in BWRVIP-78 and BWRVIP-86
is only applicable for current license term of 40 years. However, the BWRVIP-78 and
BWRVI1P-86 ISP provides for 13 capsules to be available for testing during the license renewal
period for the BWR fleet and establishes acceptable technical criteria for capsule withdrawal
and testing. The BWRVIP has submitted a report, BWRVIP-116, which provides the basis arid
plan for extending the BWR ISP to address potential extended periods of operation for each
unit in the existing U.S. BWR fleet. The staff's review of BWRVIP-1 16 is not complete. When
the staff review of BWRVIP-1 16 is complete, the applicant stated that it will evaluate the SER
and complete any SER Action Items.
The applicant committed to implement the requirements of BWRVIP-1 16, when approved, for
all three reactor vessels. Therefore, the applicant did not submit a plant-specific program in i :s
LRA.
Enhancement 2. The applicant indicated'in the LRA that for Unit 1 it would submit for staff
approval the BWRVIP ISP, or a plant-specific surveillance program, that meets the
requirements of 10 CFR Part 50, Appendix H for the period of extended operation. The
applicant proposed to implement the following actions:
*

Capsules will be removed periodically to determine the rate of embrittlement and at least
one capsule with neutron fluence of not less than once or greater than twice the peak
beltline neutron fluence will be removed before the expiration of the license renewal
period.

*

Capsules will contain material to monitor the impact of irradiation on the limiting beltline
materials and will contain dosimetry to monitor neutron fluence.

*

If capsules are not being removed during the license renewal period, operating
restrictions (i.e., inlet temperature, neutron spectrum, and flux) will be implemented with
NRC approval to ensure that the reactor vessel is operating within the environment of
the surveillance capsules, and ex-vessel dosimetry will be supplied for monitoring
neutron fluence. This enhancement is scheduled for completion prior to the period of
extended operation.

The applicant indicated that a plant-specific withdrawal schedule of the surveillance capsules
will be submitted to NRC for final approval in accordance with 10 CFR Part 50, Appendix H prior
to entering the period of extended operation.
The applicant concluded that with the implementation of these enhancements, the Reactor
Vessel Surveillance Program will be consistent with GALL with respect to the scope of program
element for all three units, and this program provides reasonable assurance that the aging
effects will be managed so that the systems and components within the scope of this program
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will continue to perform their intended functions, consistent with the CLB basis, for the period of
extended operation.
Staff Evaluation. During its audit and review, the staff confirmed the applicant's claim of
consistency with the GALL Report. Details of the staff's audit evaluation are documented in the
BFN audit and review report. Furthermore, the staff reviewed the enhancements and their
justifications to determine whether the AMP, with enhancements, remains adequate to manage
the aging effects for which it is credited.
In LRA Section B.2.1.28, the applicant described the Reactor Vessel Surveillance Program to
manage irradiation embrittlement of the RV through testing that monitors RV beltline materials.
The LRA states that the Reactor Vessel Surveillance Program will be enhanced by making it
consistent with the BWRVIP ISP for periods of extended operation prior to the BFN units
entering their period of extended operation. The LRA further states that the enhanced program
will be consistent with GALL AMP XI.M31, 'Reactor Vessel Surveillance," described in the
GALL Report. For this AMP, the GALL Report recommends further evaluation. The staff also
reviewed the UFSAR supplement to determine whether it provides an adequate description of
the program.
The applicant has implemented the BWRVIP ISP (as documented in BWRVIP-86-A) consistent
with the GALL AMP XI.M31, "Reactor Vessel Surveillance," described in the GALL Report for
the period of the current units' licenses. The staff concluded that the BWRVIP ISP in
BWRVIP-86-A is acceptable for BWR applicant implementation provided that all participating
applicants use one or more compatible neutron fluence methodologies acceptable to the staff
for determining surveillance capsule and RPV neutron fluences. Staff acceptance of the
BWRVIP ISP for the current term is documented in the SER dated February 1, 2002, from Bill
Bateman (NRC) to Carl Terry (BWRVIP Chairman). BWRVIP-1 16 provides guidelines for an
ISP to monitor neutron irradiation embrittlement of the reactor vessel beltline materials for all
U.S. BWR power plants for the period of license renewal.
The staff's review of LRA Section B.2.1.28 identified areas in which additional information was
necessary to complete the review of the applicant's program elements. The applicant
responded to the staff's RAI as discussed below.
In RAI B.2.1.28-1 (A), dated December 1, 2004, the staff requested the applicant to make a
commitment to implement BWRVIP-116 ISP, which is currently being reviewed by the staff, or
to submit a plant-specific surveillance program for each unit, two years prior to entering the
period of extended operation.
In its response, by letter dated January 31, 2005, the applicant indicated that it will implement
either BWRVIP-1 16, as approved by the staff or, if the ISP is not approved two years prior to
entering the BFN units' period of extended operation, submit to the staff a plant-specific
surveillance program for each unit. The applicant also stated that it will revise LRA
Section A.1.25 as shown in the subsection "UFSAR Supplement" of this section. This program
description change has been entered into a commitment item and will be suitably incorporated
into the Commitment Table in SER Appendix A.
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The stalf reviewed the applicant's response and determined that the applicant must make a
formal commitment indicating that it will incorporate BWRVIP-1 16 as approved by the staff or a
plant-specific RV surveillance program for each unit, that will satisfy the requirements of
10 CFR Part 50, Appendix H.
In RAI E1.2.1.28-1 (B), dated December 1, 2004, the staff requested that the applicant provide an
explanation for not including Unit 1 in the ISP. The staff also requested that the applicant
provide a plant-specific surveillance program for Unit 1, or discuss how Unit 1 will be
incorporated into BWRVIP-1 16, and provide an evaluation of the vessel-to-capsule material
compatibility for the limiting plate and weld, as was performed for the ISP program, similar to
the other plants specified in BWRVIP-86 and BWRVIP-1 16.
In its response, by letter dated January 31, 2005, the applicant indicated that LRA
Section B.2.1.28 discusses Unit 1 enhancements required to the Reactor Vessel Surveillance
Program. The applicant stated in LRA Section B.2.1.28 that, "Unit 1 will be included within the
BWRVII3 Integrated Surveillance Program, or a plant-specific surveillance program will be
submitted for NRC approval that meets the requirements of 10 CFR Part 50, Appendix H for the
period cf extended operation."
The applicant indicated that the BWRVIP evaluated the Unit 1 Vessel and Surveillance Program
for participation in the ISP. The BWRVIP proposed in its letter from William A. Eaton
(Chairman, BWRVIP) to the NRC Document Control Desk, "Project No. 704 - BWRVIP
Response to NRC RAls on BWRVIP-116," dated January 11, 2005, to include Unit 1 in the I';P.
The BW'RVIP indicated that Unit 1 is similar in design to the other BWRs in the ISP, and there
are no differences in irradiation conditions from the BWR fleet. The BWRVIP evaluated the
Unit 1 Reactor Vessel and Surveillance Program for participation in the ISP, consistent with the
methods and criteria previously established in BWRVIP-78 and BWRVIP-86 reports. The test
capsules representing limiting weld and plate materials are exposed to fluence values that
bound Unit 1 extended end of life (EOL) period fluences at the vessel 1/4t location. Based on
the information provided in the submittal, the staff concluded that the proposed representative
materials that are available for use in the ISP for Unit 1 could adequately provide information
related lo any changes in the fracture toughness properties due to irradiation for the limiting
beltline materials during the period of extended operation.
In RAI EL.2.1.28-1 (C), dated December 1, 2004, the staff requested that the applicant provide its
plan associated with testing of the capsules in accordance with the requirements of
BWRVII'-1 16 ISP. The plan should also identify capsules that need not be tested (standby
capsules). Tables 2-3 and 2-4 of BWRVIP-1 16 indicate that capsules from Unit 2 will be tested
and capsules from Unit 3 (standby capsules) will be not tested. These untested capsules were
originally part of the applicant's plant-specific surveillance program and have received
significant amounts of neutron radiation. The staff requested the applicant to provide its
intentions with regard to maintenance of the standby capsules for further use.
In its response, by letter January 31, 2005, the applicant stated:
Presently, there are no plans to withdraw surveillance capsules from the Unit 3 reactor
vessel since the BFN Unit 2 reactor vessel capsule provides the best representative
material for both units. As stated in NRC Safety Evaluation of the BWRVIP Integrated
Surveillance Program, dated February 1, 2002: "Although some surveillance capsules
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will be deferred and not tested as part of the ISP, all capsules that were previously
credited as part of plant-specific surveillance programs will continue to be irradiated in
their host reactors. Therefore, all irradiated material samples continue to remain
available to the ISP, if needed, and no overall reduction in the number of materials being
irradiated, number of specimen types, or number of specimens per reactor occurs as a
result of the ISP." Unit 3 surveillance capsules will remain in place and will continue to
be irradiated during plant operation, including the period of extended operation.
Therefore, the Unit 3 irradiated material samples continue to remain available to the
ISP, if needed.
In response the staff requested the following standard license condition required of all LRA
applicants to be included in the SER (see SER Section 1.7):
Any changes to the BWRVIP ISP capsule withdrawal schedule must be submitted for
staff review and approval. Any changes to the BWRVIP ISP capsule withdrawal
schedule which affects the time of withdrawal of any surveillance capsules must be
incorporated into the licensing basis. If any surveillance capsules are removed without
the intent to test them, these capsules must be stored in manner which maintains them
in a condition which would support reinsertion into the RV, if necessary.
On the basis of its review, the staff found the applicant had demonstrated that the effects of
aging due to loss of fracture toughness of the RV beltline region will be adequately managed
with the exceptions as stated above, so that the intended functions will be maintained
consistent with the CLB for the period of extended operation, as required by
10 CFR 54.21 (a)(3).
Operating Experience. The applicant successfully implemented its Reactor Vessel Surveillance
Program that is consistent with RG 1.99, Revision 2, 10 CFR Part 50, Appendix H, and ASTM E
185, "Conducting Surveillance Tests For Light Water Cooled Reactor Vessels, E-706,"
predictions.
UFSAR Supplement. In LRA Section A.1.25, the applicant provided the UFSAR supplement for
the Reactor Vessel Surveillance Program.
As noted above, in its response to RAI B.2.1.28-1 (A), by letter dated January 31, 2005, the
applicant stated that it will revise LRA Section A.1.25 as follows:
The BFN Reactor Vessel Surveillance Program is mandated by 10 CFR Part 50
Appendix H. The BFN Reactor Vessel Surveillance Program is an integrated
surveillance program in accordance with 10 CFR Part 50 Appendix H Paragraph III.C
that is based on requirements established by the BWR Vessel and Internals Project.
This program will be enhanced to implement either BWRVIP-1 16, as approved by the
staff, or, if the ISP is not approved two years prior to the commencement of the license
renewal period, a plant-specific surveillance program for each BFN unit will be submitted
that ensures the BFN Unit 1, Unit 2, and Unit 3 reactor vessels meet the requirements of
10 CFR Part 50 Appendix H.
The applicant described the Reactor Vessel Surveillance Program as an existing program in
LRA Section A.1.25. The program uses periodic testing of metallurgical surveillance samples to
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monitor the loss of fracture toughness of the RPV beltline region materials consistent with the
requirements of 10 CFR Part 50, Appendix H and ASTM E 185. In its response regarding the
standby capsules (stated above), the applicant indicated that it would use Unit 3 surveillance
capsules as standby capsules for the period of extended operation.
In a follow up on March 29, 2005, to RAI B.2.1.28-1 (A), the staff requested the applicant to
commit that any changes to the BWRVIP ISP capsule withdrawal schedule must be submitted
for staff review and approval. Any changes to the BWRVIP ISP capsule withdrawal schedule
that affects the time of withdrawal of any surveillance capsules must be incorporated into the
licensing basis. If any surveillance capsules are removed without the intent to test them, these
capsules must be stored in a manner that maintains them in a condition that would support
re-insertion into the RV, if necessary. Units 1 and 3 surveillance capsules (standby capsulesl
will remain in place and will continue to be irradiated during plant operation, including the period
of extended operation. Therefore, Units 1 and 3 irradiated material samples continue to remain
available to the ISP, if needed.
In its response dated May 25, 2005, the applicant agreed to comply with the staff request. This
satisfactorily resolves the staff RAI B.2.1.28-1(A). This program description change has been
entered into a commitment item and will be suitably incorporated into the Commitment Table in
SER Appendix A.
The staif reviewed the applicant's proposed revision to LRA Section A.1.25 and determined that
the applicant must implement the most recent staff-approved version of the BWRVIP ISP as the
method to demonstrate compliance with the requirements of 10 CFR Part 50, Appendix H.
The staff concluded that the information provided in the UFSAR supplement for the aging
management of systems and components discussed above is equivalent to the information in
the SRF-LR and, therefore, provides an adequate summary of program activities as required by
10 CFR 54.21(d).
Conclusion. On the basis of its review, RAI responses, and audit of the applicant's program, the
staff found that those program elements for which the applicant claimed consistency with the
GALL Report are consistent with the GALL Report. In addition, the staff reviewed the
enhancements and confirmed that the implementation of the enhancements prior to the period
of extended operation would result in the existing AMP being consistent with the GALL Report
AMP to which it was compared. The staff found that the applicant had demonstrated that the
effects cf aging will be adequately managed so that the intended functions will be maintained
consistent with the CLB for the period of extended operation, as required by
10 CFR 54.21 (a)(3). The staff also reviewed the UFSAR supplement for this AMP and
concluded that it provides an adequate summary description of the program, as required by
10 CFR 54.21(d).
3.0.3.2.20 ASME Section Xi Subsection IWE Program
Summary of Technical Information in the Application. The applicant's ASME Code Section Xl
Subsection IWE Program is described in LRA Section B.2.1.32, 'ASME Section Xi Subsection
IWE Program." In the LRA, the applicant stated that this is an existing program. This program is
consistent, with exceptions, with GALL AMP Xl.S1, "ASME Section Xl Subsection IWE."
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The ASME Section Xl Subsection IWE Inservice Inspection Program includes visual
examination and augmented inspection (visual and/or volumetric examinations) for steel
containments (Class MC). Inspections or testing are conducted on the steel containment shells
and their integral attachments; containment hatches and airlocks; seals, gaskets, and moisture
barriers; and pressure-retaining bolting. As required by 10 CFR 50.55a paragraph (g)(4)(ii), the
ASME Code Section XI Subsection IWE Inservice Inspection Program will incorporate the
requirements of the latest edition and addenda of the ASME Code by reference into
10 CFR 50.55a paragraph (b) 12 months prior to the start of each 120-month inspection
interval, subject to the limitations and modifications listed in 10 CFR 50.55a paragraph (b) and
with alternatives as authorized by the staff in accordance with 10 CFR 50.55a paragraphs (a)(3)
and (g)(6). Inspection of Class MC components, covered in the subsection IWE, is performed in
accordance with the 1992 edition through 1992 addenda for BFN current inspection intervals.
Based on the description of the program, the applicant, in its evaluation of the AMP, concluded
that the continued implementation of the ASME Code Section Xl Subsection IWE Inservice
Inspection Program provides reasonable assurance that the aging effects will be managed so
that the structures within the scope of this program will continue to perform their intended
functions consistent with the CLB for the period of extended operation.
Staff Evaluation. During its review, the staff confirmed the applicant's claim of consistency with
the GALL Report. Details of the staffs audit evaluation are documented in the BFN audit and
review report. Furthermore, the staff reviewed the exceptions and their justifications to
determine whether the AMP, with exceptions, remains adequate to manage the aging effects
for which it is credited.
The staff evaluation consists of identifying and accepting departures from the provisions of the
GALL Report. In the program description, the applicant takes three exceptions, which are
discussed as follows.
Exception 1. The ASME Code Section Xl, 1992 Edition, 1992 Addenda requires visual
examination VT-3 of containment seals and gaskets. In lieu of a visual examination, BFN takes
an exception to this requirement and requests exception that the test be performed in
accordance with the 10 CFR 50 Appendix J Program to determine degradation of seals and
gaskets. The applicant, in evaluating this exception, stated that examination of most seals and
gaskets require the joints to be disassembled. When the airlocks, hatches, electrical
penetrations, and flanged connections are tested in accordance with 10 CFR 50 Appendix J,
degradation of the seal or gasket material is revealed by an increase in the leakage rate.
Corrective measures can then be applied and the component re-tested. The applicant received
a relief from these requirements for Units 2 and 3 for the current interval.
Exception 2. The applicant seeks a second exception to the ASME Code of record for BFN,
which requires torque or tension testing on pressure-retaining bolted connections that have not
been disassembled and reassembled during the inspection interval. The applicant, however,
seeks to perform a test conforming to 10 CFR 50 Appendix J testing in lieu of a bolt torque or
tension test as required by the Code for these bolted connections. There is current relief that
authorizes this for Units 2 and 3 for the current interval.
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Exception 3. The applicant seeks a third exception to the ASME Code, which requires that,
when component examination results require evaluation of flaws, areas of degradation, or
repairs in accordance with article IWE-3000, and the component is found to be acceptable for
continued service, the areas containing such flaws, degradation, or repairs shall be reexamined
during the next inspection period listed in the schedule of the inspections program. When the
reexaminations reveal that the flaws, areas of degradation, or repairs remain essentially
unchanged for three consecutive inspection periods, the areas containing such flaws,
degradation, or repairs no longer require augmented examination in accordance with
Table IVWE-2500-1 Examination Category E-C. At BFN, if the repair has restored the component
to an acceptable condition, reexaminations during subsequent inspection periods are not
performed.
(1)

scope of Program - In the LRA, the scope of the program is as described in IWE-1000)
of Subsection IWE, of the ASME Code together with the exemptions as identified in
FNE-1220, and additional requirements for inaccessible areas as promulgated in
10 CFR 50.55a(b)(2)(ix). The staff found that the plant-specific program scope is in
conformance with Section XI.S1 of the GALL Report. Therefore, the staff found the
program element acceptable.

(2)

Preventive Action - The applicant does not take exception to the program element.

(3)

Parameters Monitored or Inspected - The staff evaluated this program element and
studied the impacts on Exceptions 1 and 2.
Staff evaluation: Exception 1 - ASME Code Examination Category E-D of
Table IWE-2500-1 requires visual examination of pressure boundary seals and gaskets.
The applicant stated in Exception 1 that it utilizes tests performed in accordance with
10 CFR 50 Appendix J, in lieu of a visual examination, to determine degradation of seals
and gaskets. In order to evaluate the exception, the staff needed additional information.
In RAI 3.5-2, dated December 10, 2004, the staff inquired about the aging management
of containment penetration seals and gaskets by pointing out that seals and gaskets
related to containment penetrations (in Item Number 3.5.1-6 of Table 3.5.1) are
proposed to be managed by the Containment Inservice Inspection Program and the
Containment Leak Rate Testing Program. As a result of Exception 1 to the ASME Code
Section Xi Subsection IWE Program, the staff questioned whether the AMP will be

applicable for aging management of containment seals and gaskets. The staff said that
for equipment hatches and air-locks at BFN, the approach is that the leak rate testing
program will monitor aging degradation of seals and gaskets, as they are leak rate
tested after every opening. The staff wanted the applicant to clarify whether the
assumptions are correct. The staff also requested information for mechanical and
electrical penetrations with seals and gaskets, if the Type B leak rate testing and
frequency was adequate to monitor aging degradation of seals and gaskets of
containment drywell. The staff also requested the status of inspection and conditions of
the seals and gaskets of these penetrations at Unit 1.
W/ith regard to Unit 1, the applicant stated that a Type B test will be performed as part of
the Unit 1 restart effort, and will continue to test at a frequency of 30 months until
sufficient test performance data are available to justify an extended test interval under
Option B.
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Details of RAI 3.5-2 are provided in SER Section 3.5.2.3.1. The staff, in evaluating the
applicant response, concluded that the applicant satisfactorily described the existing
process used in identifying degradation of the primary containment penetration seals
and gaskets. Also, since the applicant plans to continue with the testing and corrective
action process during the period of extended operation, the staff found the applicant's
process of managing the aging of the pressure-retaining seals and gaskets of primary
containments and the exception under this program element acceptable.
Staff evaluation of Exception 2 - ASME Code requires torque testing of
pressure-retaining bolts of Examination Category E-G, item E8.2 of Table IWE-2500-1.
The applicant in exception 2, takes exception from the ASME requirement and requests
to perform a test conforming to 10 CFR Part 50, Appendix J testing in lieu of a bolt
torque or tension test. The staff has provided relief to this IWE requirement to a number
of PWR licensees; however, in the case of BWR containments, the staff has a concern
about the adequacy of Type A, Appendix J, leak rate testing to monitor the aging
degradation of drywell head bolts, particularly as the Type A testing interval has been
extended to 10 and 15 years. During the AMR results review, staff developed RAI 3.5-3
for the applicant's response.
In RAI 3.5-3, dated December 10, 2004, the staff requested information about the
testing and inspection of drywell-head components by noting that the containment
drywell-head to drywell joint consists of a pressure unseating containment boundary with
pre-loaded bolts. Loosened bolts and deteriorated gasket and/or seal can breach
containment pressure boundary. The staff felt that Exceptions 1 and 2, taken in the
containment ISI program will preclude examinations of seals and bolts of this joint. The
staff contended that only Type A leak rate testing and associated visual examination
requirements of Appendix J Program can be relied upon to detect defects and
degradation of this joint, whose test interval can be 10 to 15 years. The applicant was
requested to provide information regarding the plans and programs that are used to
ensure the integrity of this joint for each containment. The staff also requested the
applicant to provide the status of the components (0-rings and bolts) at this joint for
Unit 1.
In its response to RAI 3.5-3, dated January 31, 2005, the applicant stated that these
containment pressure boundary components will continue to be inspected consistent
with the BFN CLB under 10 CFR Part 50, Appendix J Program requirements. On Units 2
and 3 the Type A test frequency is currently on a 10-year interval. There have been no
performance-based Type A test failures on Units 2 or 3. The applicant in its response
stated that a Type A Integrated Leak Rate Test will be performed on Unit 1
prior-to-restart. Type B testing is also performed on the drywell-head seal every
refueling outage for all three units. Therefore, with the combination of the Type A tests
and Type B tests, integrity for this joint for each containment is assured. Exception 2
pertains to bolt torque or tension testing. Pressure-retaining bolting associated with the
containment drywell-head to drywell joint is examined in accordance with ASME Code
Section Xl, Subsection IWE. The staff is satisfied that these two activities together with
periodic Type A testing will ensure the integrity of this joint.
Therefore, the staff found the applicant's practice of ensuring the integrity of this joint
acceptable and the exception 2 as proposed is acceptable.
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(4)

Detection of Aging Effects - The applicant does not take exception to the program
element.

(5)

Monitoring and Trending - The staff evaluated this program element and studied the
impacts of exception 3 on it. This exception concerns component examination results
that require evaluation of flaws, areas of degradation, or repairs in accordance with
Article IWE-3000, of ASME B&PV code (see above). The applicant in performing a
plant-specific evaluation of this element stated that the staff previously granted the
applicant a relief request (CISI-3) for Units 2 and 3 for its current inspection intervals
irom the requirement of Paragraphs IWE-2420(b) and IWE-2420(c) to perform
reexaminations during subsequent inspection periods of the repaired areas if the repair
has restored the component to an acceptable condition. In evaluating the exception, the
staff took the position that if flaws and degradations had been repaired and restored in
accordance with the requirements of IWA-4000, the staff provided relief to a number of
licensees (and applicants) from the requirements of IWE-2420(b) and (c). In granting
that relief, staff considered the requirements as an unnecessary burden without a
commensurate safety benefit. Therefore, the staff found the exception as it impacted
this program element acceptable.

(6) Acceptance Criteria - Acceptable, as no exception taken to GALL AMP X11.S.
(7)

corrective Actions - The applicant does not take exception to the program element.

(8)

confirmation Process - Acceptable, as no exception taken to GALL AMP X1.S1.

(9) Administrative Controls - Acceptable, as no exception taken to GALL AMP X13.S.
(10) Operating Experience - The applicant reviewed plant-specific ASME Section Xl,
Inservice Inspection Program performance results that have been generally effective in
managing aging effects in ASME components. In LRA Section B.2.1.32, the applicant
provided the following description of plant-specific operating experience.
The drywvell steel containment vessel is inaccessible (except for the drywell head) for visual
examination from the outside surface. There has been evidence of water leaking from the sand
bed drains on both Units 2 and 3. Since there is a horizontal weld connecting the first and
second course of drywell liner plates approximately 8 inches above the drywell concrete floor,
UT thickness measurements from the drywell floor up to this weld around the drywell
circumference would conservatively bound the sand pocket area. UT thickness measurements
of this area were obtained during the U2C1 0 and U3C8 refueling outages for Units 2 and 3,
respectively, and in 1999 and 2002 for Unit 1. The data indicated that the condition of the
drywell steel liner plate in this area is good, and that this area did not require augmented
examination.
The internal drywell steel containment vessel embedment zone is subject to corrosion if the
drywell floor-to-containment vessel moisture barrier fails, allowing moisture intrusion; or if the
concrete floor of the drywell cracks, allowing moisture seepage through to the steel liner. During
the Unit 2 U2C9 outage, a portion of the moisture barrier was replaced. Inspection of the
exposed drywell steel containment vessel area below the moisture seal indicated some minor
pitting and localized rust, but there was not a challenge to nominal wall thickness. No
propagation of iron oxide to the concrete surface was noted; its presence would have indicated
steel containment vessel corrosion below the concrete. The concrete floor above the embedded
steel containment vessel is examined as part of the Structures Monitoring Program (B.2.1.36).
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Based on existing inspection documentation and maintenance practices, this area has not
exhibited signs of accelerated degradation.
The penetration bellows at BFN have no documented failures as a result of routine testing by
the BFN Appendix J program or inspections conducted by the Containment Inservice Inspection
Program.
Inspections conducted under the Containment Inservice Inspection Program identified some
damaged areas of the moisture seal barrier (gaps, cracks, low areas/spots, or other surface
irregularities) in Units 2 and 3 that required repair.
Operating experience related to containment structure components: RAI 3.5-5, dated May 24,
2005, provides the details of the follow-up to RAI 3.5-4. The staff found that the applicant
comprehensively addressed all the issues. In closing out RAI 3.5-5, the staff concluded that the
applicant's program was adequate and acceptable. The disposition and resolution of RAI 3.5-5
can be found in SER Section 3.5.2.3.1.
Operating experience related to torus shells: NRC IN 88-82, "Torus Shells with Corrosion and
Degraded Coatings in BWR Containments," describes and discusses the problems associated
with corrosion of torus shells. In RAI B.2.1.32-1, dated December 10, 2004, the staff asked the
applicant to provide information regarding the status of torus shells. In applying NRC IN 88-82,
the staff requested the applicant to provide operating experience related to inspection of torus
shells at BFN. since the quality of torus water in Unit 1 torus may not have been monitored
during its long layup period, the staff requested additional discussion of the condition of the
torus for Unit 1.
In its response, by letter January 31, 2005, the applicant stated that the torus interior surfaces
at the waterline were subject to corrosion due to moisture and repeated wetting and drying in
the waterline region. Accessible portions of the torus inside surface were inspected each
refueling outage. UT thickness measurements taken in torus underwater areas of both Units 2
and 3 revealed no evidence of excessive degradation (all readings were within 10 percent of
nominal wall thickness). The applicant confirmed that previous inspections had documented
evidence of minor coating degradation at the waterline region. Based on the above, the
applicant concluded that the underwater region of the torus had not been subjected to
accelerated degradation.
The applicant, furthermore, stated that, since evidence of repeated loss of coatings had been
documented in the waterline region, augmented examination of this area was warranted as a
conservative measure on Units 2 and Unit 3.
Regarding Unit 1, the applicant stated that during its layup period, the water in the Unit 1 torus
(pressure suppression pool) was maintained by the "chemistry program." The torus was drained
in the summer of 2003 for coating repair, which will be completed as a part of the Unit 1
recovery effort. The applicant also stated that a VT-3 visual examination was performed on the
Unit 1 torus in August 2003. This examination included 100 percent of the Code Class MC
boundary inside the torus, which included shell and ring girders, and both sides of the vent
system to include main vent line, vent header, and downcomers. The visual examination found
light-to-medium rust or discoloration in several areas and heavy rust in smaller, less frequent
areas. There were also some instances of base metal encroachment, such as gouges,
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scratches, and tool marks. Engineering evaluation of the examination results determined that
the torus structural condition was acceptable as is, with no base metal repairs required.
Moreover, the applicant emphasized that the requirements of ASME Section Xl Inservice
Inspection Subsection IWE, 1992 Edition with the 1992 Addenda will be implemented on Unit 1.
Type A, B, and C leak rate testing required by 10 CFR 50, Appendix J will also be performed
prior to Unit 1 restart.
The applicant reviewed site-specific work history data to confirm that an adequate number of
inspection opportunities are afforded by the IWE program. The applicant also stated in the LRA
that the plant Corrective Action Program, which captures internal and external plant operating
experience issues, provides reasonable assurance that operating experience will be reviewed in
the future to provide objective evidence to support the conclusion that the effects of aging will
be managed adequately.
The staff found the applicant's process of monitoring the condition of the torus in Units 2 and 3
acceptable, as its continuation during the period of extended operation provides adequate
assurance regarding the ability of the torus to perform its intended function. The applicant
stated in its response letter dated January 31, 2005, that it monitored the quality of water and
condition of torus surfaces in the immediate past (since 2003), and plans to continue the ISI
activities in accordance with this AMP. Therefore, the staff found the applicant's procedures
acceptable, as they will ensure the ability of the torus to perform its pressure-retaining function
during the period of extended operation.
UFSAR SupDlement. In LRA Section A.1.29, the applicant provided the UFSAR supplement for
the ASME Code Section Xl Subsection IWE Program. The staff reviewed this section and
determined that the information in the UFSAR supplement provides an adequate summary
description of the program. The staff found this section of the UFSAR supplement met the
requirements of 10 CFR 54.21(d).
Conclusion. On the basis of its review, RAI responses, and audit of the applicant's program, the
staff determined that those program elements for which the applicant claimed consistency with
the GALL Report are consistent with the GALL Report. In addition, the staff reviewed the
exceptions and the associated justifications and determined that the AMP, with exceptions, is
adequate to manage the aging effects for which it is credited. The staff concluded that the
applicant had demonstrated that the effects of aging will be adequately managed so that the
intended functions will be maintained consistent with the CLB for the period of extended
operation, as required by 10 CFR 54.21(a)(3). The staff also reviewed the UFSAR supplement
for this AMP and concluded that it provides an adequate summary description of the program,
as required by 10 CFR 54.21(d).
3.0.3.2.21 ASME Section Xl Subsection IWF Program
Summary of Technical Information in the ADplication. The applicant's ASME Code Section Xl
Subsection IWF Program is described in LRA Section B.2.1.33, "ASME Section Xl Subsection
IWF Program." In the LRA, the applicant stated that this is an existing program. This program is
consistent with GALL AMP XI.S3, "ASME Section Xl Subsection IWF."
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The LRA states that 10 CFR 50.55a imposes the inservice inspection requirements of the
ASME B&PV Code Section Xl for Class 1, 2, and 3 piping and component supports. Inspection
of equivalent Class 1, 2, and 3 piping and component supports covered in subsection IWF is
performed in accordance with the 1995 edition through the 1996 addenda for the Units I and 2
current inspection interval. Inspection of equivalent Class 1, 2, and 3 piping and component
supports covered in subsection IWF is performed in accordance with the 1989 edition and Code
Case N491 "Alternative Rules for Examination of Class 1, 2, 3, and MC Component Supports
of Light-Water Power Plants, Section Xl Division 1," for the Unit 3 current inspection interval.
Staff Evaluation. During its audit and review, the staff confirmed the applicant's claim of
consistency with the GALL Report. Details of the staffs audit evaluation are documented in the
BFN audit and review report. Furthermore, the staff reviewed the exception and its justifications
to determine whether the AMP remains adequate to manage the aging effects for which it is
credited.
In RAI B.2.1.33-1, dated December 13, 2004, the staff requested the applicant to address how
the supports of MC piping and components are inspected during the current licensing term.
In its response, by letter dated January 18, 2005, the applicant stated:
The Class MC boundaries include the steel containment vessel (SCV), which is
comprised of the drywell, pressure suppression chamber or torus and associated vent
piping, including vertical and circumferential structural stiffeners; penetrations,
reinforcement structure, the portion of the SCV embedded in the drywell concrete floor
slab, and attachment welds between structural attachments and the SCV pressure
retaining boundary or reinforcing structure.
The applicant stated that there is no Class MC piping at BFN. Piping in the scope of license
renewal located in the containment that is not ASME equivalent Class 1, 2, or 3 is evaluated as
non-ASME piping, and covered in its AMR. The staff considered the above classification of the
MC component supports to be acceptable. Therefore, the staffs concern described in
RAI B.2.1.33-1 is resolved with regard to piping.
By letter dated January 24, 2005, the applicant responded that the ASME equivalent supports
and component listed in LRA Table 2.4.8.1 do not include the drywell lower ring support and
the drywell upper lateral support. The staff was not clear regarding the applicant's basis for
excluding the supports for Class MC components from the scope of ASME Section XI. The staff
requested that the applicant justify the above noted exclusion. In its response, by letter dated
May 31, 2005, the applicant stated that it will manage the Class MC supports per Section Xl,
Subsection IWF. LRA Table 3.5.2.26 has been revised to reflect this commitment. Therefore,
the staffs concern described in RAI B.2.1.33-1 is resolved with regard to support.
In RAI B.2.1.33-3, dated December 13, 2004, the staff requested the applicant to describe the
method by which the supports on Class MC components in inaccessible areas will be managed
during the period of extended operation because the applicant's discussion of the IWF Program
is focused on accessible supports on MC components. There is no discussion of components in
inaccessible areas. In its response, by letter dated January 18, 2005, the applicant stated that
none of the torus cradles, downcomer supports, or vent header supports located in containment
air or inside air environments are inaccessible. For the vent downcomer and vent header
3-86

supports that are submerged in a torus water environment, the applicant stated that the
Chemis,:ry Control Program and One-Time Inspection Program will be used to manage the
aging effects. The staff considered the applicant's response to have adequately addressed its
concern on the aging management of inaccessible supports of MC components. RAI B.2.1.33-3
is, therefore, closed.
Based con the information provided in the LRA and the applicant's responses to the RAls, the
staff found that the applicant's IWF Program is acceptable and no exceptions were taken. The
supports of MC components will be adequately managed during the period of extended
operation.
Operating Experience. The applicant did not indicate any adverse operating experience for this
program.
UFSAR Supplement. In LRA Section A.1.30, the applicant provided the UFSAR supplement for
the IWF Inspection Program The staff reviewed this section and determined that the information
in the ULSAR supplement provides an adequate summary description of the program. The slaff
found this section of the UFSAR supplement met the requirements of 10 CFR 54.21 (d).
Conclusion. On the basis of its review, the staff found that the applicant's IWF program is
consistent with Section XI.S3 of the GALL. Based on the information provided by the applicant,
the staff concluded that the accessible supports of the MC components will be adequately
inspected by the IWF Program during the period of extended operation. The staff concluded
that the effects of aging will be adequately managed so that the intended functions will be
maintained consistent with the CLB during the period of extended operation, as required by
10 CFR 54.21 (a)(3). The staff also reviewed the UFSAR Supplement program summary for the
IWF Program and concluded that, it provides an adequate summary description of the program,
as requi'ed by 10 CFR 54.21(d).
3.0.3.2.22 Masonry Wall Program
Summary of Technical Information in the Application. The applicant's Masonry Wall Program is
described in LRA Section B.2.1.35, uMasonry Wall Program." In the LRA, the applicant stated
that this is an existing program. This program is consistent, with an enhancement, with GALL
AMP XI.S5, 'Masonry Wall Program."
In LRA Section B.2.1.35, the applicant stated that the Masonry Wall Program provides for
condition monitoring of masonry walls. The program is included in the Structures Monitoring
Program that implements the structures monitoring requirements of 10 CFR 50.65 Maintenance
Rule. Masonry wall condition monitoring is based on guidance provided in NRC Bulletin 80-11
"Masonry Wall Design" and IN 87-67 "Lessons Learned from Regional Inspections of Licensee
Actions in Response to I.E. Bulletin 80-11." Visual inspections are performed consistent with
techniques identified in industry codes and standards such as American Concrete Institute
(ACI) 349.3 R-96, "Evaluation of Existing Nuclear Safety-Related Concrete Structures," and
ANSI/American Society of Civil Engineers (ASCE) 11-90, "Guideline for Structural Condition
Assessment of Existing Buildings."
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Staff Evaluation. During its audit and review, the staff confirmed the applicant's claim of
consistency with the GALL Report. Details of the staff's audit evaluation are documented in the
BFN audit and review report. Furthermore, the staff reviewed the enhancement and its
justifications to determine whether the AMP, with enhancement, remains adequate to manage
the aging effects for which it is credited.
The staff reviewed the program elements (see SER Section 3.0.2.1) for the Masonry Wall
Program and its associated bases documents, and compared them to those listed for
AMP XI.S5 in the GALL Report for consistency.
Enhancement. In the LRA Section B.2.1.35, the applicant identified an enhancement to make
this AMP consistent with GALL AMP XI.S5. Program procedures will be revised so that
structures with masonry walls within the scope of license renewal are clearly identified and the
qualification requirements for personnel who perform masonry wall walkdowns within the scope
of license renewal are clarified. This enhancement is scheduled to be completed prior to
entering the period of extended operation. The applicant concluded that, with the
implementation of this enhancement, BFN will ensure continued consistency with the affected
program elements.
The staff evaluation of the affected GALL Report program elements, "Scope of Program"
(Element 1), "Parameters Monitored or Inspected" (Element 3), and 'Detection of Aging Effects"
(Element 4), for the acceptability of the exception is as follows:
Scone of Program. The scope includes all masonry walls identified as performing
intended functions in accordance with 10 CFR 54.4
Parameters Monitored or Inspected. The primary parameter monitored is wall cracking
that could invalidate the evaluation basis.
Detection of Aping Effects. Visual examination of the masonry walls by qualified
inspection personnel is sufficient. The frequency of inspection is selected to ensure
there is no loss of intended function between inspections. The inspection frequency may
vary from wall to wall, depending on the significance of cracking in the evaluation basis.
Unreinforced masonry walls that have not been contained by bracing warrant the most
frequent inspection, because the development of cracks may invalidate the existing
evaluation basis.
GALL AMP XI.S5 states that the scope includes all masonry walls identified as performing
intended functions in accordance with 10 CFR 54.4. The AMP evaluation states that structures
with masonry walls within the scope of license renewal include the BFN reactor buildings, Unit 1
and 2 diesel generator building, Unit 3 diesel generator building, Unit 2 turbine building (station
blackout (SBO) function), and the intake pumping station. BFN Technical Instruction 0-TI-346
will be enhanced to identify that the Unit 1,2, and 3 reactor buildings, Unit 1 and 2 diesel
generator building, Unit 3 diesel generator building, Unit 2 turbine building (SBO function), and
the intake pumping station are within the scope of license renewal.
The staff requested that the applicant identify the walls that are within the scope of license
renewal. The applicant, as documented in the staff's audit and review report, stated that BFN
Technical Instruction 0-TI-346 identifies structures within the scope of license renewal for the
Maintenance Rule and will be enhanced to identify structures within the scope of license
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renewal that require aging management. LCEI-CI-C9 refers to BFN Technical Instruction
0-TI-346 for the detailed listing of structures in the scope of the Maintenance Rule and license
renewal. LCEI-CI-C9 requires inspection of masonry walls in structures identified in BFN
Technical Instruction O-TI-346. The staff concurred that, with the enhancement, all the masonry
walls that are within the scope of license renewal will be covered by the referenced procedures.
GALL AMVIP Xl.S5 also states that visual examination of the masonry walls by qualified
inspection personnel is sufficient. The BFN AMP evaluation states that the quality and value of
the results obtained from the walkdown assessment activity and the assessment evaluation are
dependent on the qualifications and capabilities of the inspection team, as discussed in Chapter
7 of ACI 349-3R-96. LCEI-CI-C9 will be enhanced as part of the Structures Monitoring Program
enhancements to clarify the qualification requirements for personnel who perform masonry wall
walkdowns and evaluations. The staff concurred that this enhancement is consistent with the
GALL Report. See the SER Section on Structures Monitoring Program below for information on
enhancements to the Structures Monitoring Program.
UFSAR Supplement. In LRA Section A.1.32, the applicant provided the UFSAR supplement for
the Masonry Wall Program. The staff reviewed this section and determined that the information
in the UI:SAR supplement provides an adequate summary description of the program. The slaff
found this section of the UFSAR supplement met the requirements of 10 CFR 54.21 (d).
Conclusion. On the basis of its review and audit of the applicant's program, the staff determined
that those program elements for which the applicant claimed consistency with the GALL Report
are consistent with the GALL Report. In addition, the staff reviewed the enhancement and
confirmed that the implementation of the enhancement prior to the period of extended operation
would result in the existing AMP being consistent with the GALL Report AMP to which it was
compared. The staff concluded that the applicant had demonstrated that the effects of aging
will be adequately managed so that the intended functions will be maintained consistent with
the CLB for the period of extended operation, as required by 10 CFR 54.21 (a)(3). The staff also
reviewed the UFSAR supplement for this AMP and concluded that it provides an adequate
summary description of the program, as required by 10 CFR 54.21 (d).
3.0.3.2.23 Structures Monitoring Program
Summary of Technical Information in the ADplication. The applicant's Structures Monitoring
Program is described in LRA Section B.2.1.36, "Structures Monitoring Program." In the LRA,
the applicant stated that this is an existing program. This program is consistent, with
enhancements, with GALL AMP XI.S6, "Structures Monitoring Program."'
In the LRA Section B.2.1.36, the applicant stated that the Structures Monitoring Program
includes periodic inspection and monitoring of the condition of accessible areas of structures.
The Structures Monitoring Program implements the requirements of 10 CFR 50.65,
"Maintenance Rule." The program incorporates the guidance of RG 1.160, Revision 2, and
Nuclear Management and Resources Council 93-01, Revision 2. The Structures Monitoring
Program provides inspection guidelines and walkdown checklists for concrete features, roofs,
structural steel, masonry walls, seismic gaps, tanks, earthen structures, buried piping, and
miscellaneous components such as doors.
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Staff Evaluation. During its audit and review, the staff confirmed the applicant's claim of
consistency with the GALL Report. Details of the staffs audit evaluation are documented in the
BFN audit and review report. Furthermore, the staff reviewed the enhancements and
justifications to determine whether the AMP, with enhancements, remains adequate to manage
the aging effects for which it is credited.
The staff reviewed the program elements (see SER Section 3.0.2.1) contained in the AMP and
associated bases documents, and compared them to those listed for AMP XL.S6 in the GALL
Report for consistency.
The staff noted that the basis document does not address protective coating monitoring and
maintenance; however, BFN Technical Instruction 0-TI-346 Section 3.3 includes
"damaged/degraded coatings" under concrete and structural steel. LCEI-CI-C9 does not
address protective coatings in the walkdown procedures. As documented in the staffs audit and
review report, the applicant confirmed that protective coatings are not credited to manage aging
effects for license renewal.
The staff noted that the program is being expanded to include the inspection of piles and asked
the applicant to clarify the types of inspections that will be performed for piles. The applicant
stated that piles associated with gate structure Number 3 and the diesel high pressure fire
protection (HPFP) house will be visually inspected by the Structures Monitoring Program. The
portion of the piles exposed to the submerged and outside air environments will be visually
inspected by the Structures Monitoring Program. The staff concluded that the AMP would not
require any further enhancements to perform the inspections of piles as described by the
applicant.
In LRA Section B.2.1.36, the applicant identified three enhancements to make this AMP
consistent with GALL AMP XI.S6.
Enhancement 1. The applicant will enhance procedures implementing the 10 CFR 50.65
Maintenance Rule Program to identify all structures and structural components within the scope
of license renewal and all aging effects and associated mechanisms for inspection. The staff
evaluation of the affected GALL program elements "Scope of Program" (Element 1) and
"Parameters Monitored or Inspected" (Element 3), for the acceptability of the first enhancement
is as follows:
Scone of Program. The applicant specifies the structure/aging effect combinations that
are managed by its Structures Monitoring Program.
Parameters Monitored or Inspected. For each structure/aging effect combination, the
specific parameters monitored or inspected are selected to ensure that aging
degradation leading to loss of intended functions will be detected and the extent of
degradation can be determined. Parameters monitored or inspected are to be
commensurate with industry codes, standards and guidelines, and are to also consider
industry and plant-specific operating experience. Although not required, ACI 349.3R-96
and American National Standards Institute (ANSI)/ASCE 11-90 provide an acceptable
basis for selection of parameters to be monitored or inspected for concrete and steel
structural elements and for steel liners, joints, coatings, and waterproofing membranes
(if applicable). If necessary for managing settlement and erosion of porous concrete
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subfoundations, the continued functionality of a site dewatering system is to be
monitored. The plant-specific Structures Monitoring Program is to contain sufficient
detail on parameters monitored or inspected to conclude that this program attribute is
satisfied.
The stalf asked the applicant how the structural components and supports that are identified as
an enhancement to the scope of the AMP are currently being managed and if a baseline
inspection of these structural components and supports will be performed prior to the period of
extended operation.
The apFlicant, as documented in the staff's audit and review report, stated that the identified
structural component supports that are to be added to the Structures Monitoring Program are
currently being managed by the plant work control procedures and the Corrective Action
Program. The applicant further stated that all Structures Monitoring Program enhancements
required to document structural components and structural support inspections will receive a
baseline inspection prior to the period of extended operation. Structures Monitoring Program
baseline inspections are currently required by Section 5.1 of LCEI-CI-C9.
The staff noted that the AMP evaluation states that procedures in BFN Technical Instruction
0-TI-34E; and LCEI-CI-C9 will be enhanced to identify all aging effects and associated aginrg
mechanisms to be inspected. Aging effects and mechanisms considered will be consistent with
the GALL Report and Section 4 of ACI 349.3R-96. BFN operating experience is considered for
selecting each structure/aging effect combination. The aging effects for structures monitored
and inspected that will be identified in 0-TI-346 and LCEI-CI-C9 enhancements are documented
in the staff's BFN audit and review report.
The staff concurred that this enhancement is consistent with the GALL Report.
Enhancement 2. The applicant will enhance LCEI-CI-C9 implementing the 10 CFR 50.65
Maintenance Rule Program sampling approach to include examinations of representative
samples of below-grade concrete when excavated for any reason. The staff evaluation of the
affected GALL program element uDetection of Aging Effects" (Element 4) for the acceptability of
the seccnd enhancement is as follows:
Detection of Aging Effects. For each structure/aging effect combination, the inspection
methods, inspection schedule, and inspector qualifications are selected to ensure that aging
degradation will be detected and quantified before there is loss of intended functions.
Inspection methods, inspection schedule, and inspector qualifications are to be commensura'le
with industry codes, standards and guidelines, and are to also consider industry and
plant-specific operating experience. Although not required, ACI 349.3R-96 and ANSI/ASCE
11-90 provide an acceptable basis for addressing detection of aging effects. The plant-specific
Structures Monitoring Program is to contain sufficient detail on detection to conclude that this
program attribute is satisfied.
The staff concurred that this enhancement is consistent with the GALL Report.
Enhancement 3. The staff evaluation of the affected GALL program element "Detection of
Aging Effects" (Element 4) for the acceptability of the third enhancement is as follows:
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Detection of Aging Effects. (See element description above)
The applicant will enhance LCEI-CI-C9 implementing 10 CFR 50.65, the Maintenance Rule
Program, to include the guidance provided in ACI 349.3R-96 Chapter 7 to clarify the "suitably
knowledgeable or trained" inspector qualifications to "training and proficiency demonstration of
inspectors for structural aging effects and long term performance issues." The procedures will
also be clarified to identify the "responsible engineer" as the "Structures Monitoring Program
engineer" to avoid confusion with industry guidance. LCEI-CI-C9 will also be clarified to identify
the "responsible engineer" as the "Structures Monitoring Program engineer" to avoid confusion
with industry guidance.
The staff had a follow up question in a May 4, 2005, teleconference regarding evaluation of
inspection personnel qualification based on industry guidance ACI 349.3R-96 as stated in the
Structures Monitoring Program. The staff stated that this industry guidance alone will not be
adequate to qualify the inspectors for the examination of steel supports for the Structures
Monitoring Program. The staff requested that the applicant reevaluate the program element
from previous staff positions and submit the description for staff review. The applicant
responded to the staff's question and committed to manage the aging effects of Class MC
supports under ASME Code Section Xl Subsection IWF. In its response to a follow up to
RAI B.2.1.33-1, the applicant also agreed to include the inspector's qualification in accordance
with the requirements of ASME Code Section Xl Subsection IWF and not per the BFN
Structures Monitoring Program. In its response to a follow up to RAI B.2.1.33-1,by letter dated
May 31, 2005, the applicant responded to the staff's question and committed to manage the
aging effects of Class MC supports under ASME Code Section Xl Subsection IWF. The
applicant also agreed to include the inspector's qualification in accordance with the
requirements of ASME Code Section Xl Subsection IWF and not per the BFN Structures
Monitoring Program.
Subject to the applicant's complying by submitting this resolution of this confirmatory item, the
staff concurred that this enhancement is consistent with the GALL Report.
Operating ExDerience. In LRA Section B.2.1.36, the applicant stated that plant-specific
performance results of the Structures Monitoring Program had been reviewed. The program
has been shown to be effective in managing aging effects of structural features and
components. Examples of the plant-specific operating experience issues are documented in the
staffs BFN audit and review report and were determined to be insignificant with respect to
maintaining structural adequacy. Defects were identified as PERs and dispositioned in
accordance with the Maintenance Rule Program by methods such as repair, cause
determination, cause mitigation, or monitoring to ensure the continued availability of the
function.
In addition to the operating experience discussed in the AMP, the AMP evaluation stated that a
baseline inspection for the Structures Monitoring Program was established in 1997 and is
documented in calculation CDQ-0303-970086. Defect evaluations performed since the baseline
inspection and inspection results from the 2002 Structures Monitoring Program are documented
in calculation CDQ-0303-2003-0260. Observed aging effects for structures within the scope of
license renewal were evaluated not to significantly challenge the ability of structures to meet
design requirements or perform their intended function.
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During the onsite audit, the staff noted that the applicant incorporates internal and external
plant operating experience issues into the plant Corrective Action Program on a continuing
basis. The staff concluded there is reasonable assurance that operating experience will
continue to be reviewed in the future to ensure that the effects of aging will be adequately
managed, consistent with the guidance in the GALL Report.
UFSAR Supplement. In LRA Section A.1.33, the applicant provided the UFSAR supplement far
the Struc tures Monitoring Program. The staff reviewed this section and determined that the
information in the UFSAR supplement provides an adequate summary description of the
program. The staff found this section of the UFSAR supplement met the requirements of
10 CFR 54.21 (d).
Conclusion. On the basis of its review and audit of the applicant's program, the staff determined
that those program elements for which the applicant claimed consistency with the GALL Report
are consistent with the GALL Report. In addition, the staff reviewed the enhancements and
confirmed that the implementation of the enhancements prior to the period of extended
operation would result in the existing AMP being consistent with the GALL Report AMP to which
it was compared. The staff concluded that the applicant had demonstrated that the effects of
aging will be adequately managed so that the intended functions will be maintained consistent
with the CLB for the period of extended operation, as required by 10 CFR 54.21 (a)(3). The staff
also reviewed the UFSAR supplement for this AMP and concluded that it provides an adequate
summary description of the program, as required by 10 CFR 54.21 (d).
3.0.3.2.24 Inspection of Water-Controlled Structures Program
Summary of Technical Information in the Agplication. The applicant's Inspection of
Water-Controlled Structures Program is described in LRA Section B.2.1.37, "Inspection of
Water-Controlled Structures Program." In the LRA, the applicant stated that this is an existing
program. This program is consistent, with enhancements, with GALL AMP XI.S7, URG 1.127,
Inspection of Water-Controlled Structures Associated with Nuclear Power Plants."
In LRA Section B.2.1.37, the applicant stated that the Inspection of Water-control Structures
Program manages age-related deterioration, degradation due to extreme environmental
conditions, and the effects of natural phenomena that may affect water-control structures. BFN
is not committed to RG 1.127, "Inspection of Water-Control Structures Associated with Nuclear
Power Plants," but has a program in place that is consistent with the elements of RG 1.127, as
evaluated in the GALL Report. The program is included in the Structures Monitoring Program
(B.2.1.36), which implements the structures monitoring requirements of 10 CFR 50.65
"Maintenance Rule." The Inspection of Water-control Structures Program includes in-service
inspection and surveillance activities for dams, slopes, canals, and other water-control
structures.
Staff Evaluation. During its audit and review, the staff confirmed the applicant's claim of
consistency with the GALL Report. Details of the staffs audit evaluation are documented in the
BFN audit and review report. Furthermore, the staff reviewed the enhancements and its
justifications to determine whether the AMP, with enhancements, remains adequate to manacle
the aging effects for which it is credited.
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The staff reviewed the program elements (see SER Section 3.0.2.1) contained in the AMP,
associated bases documents, and the implementing documents, and compared them to those
listed for AMP XI.S7 in the GALL Report for consistency. The staff did not request any
clarifications or additional information from the applicant for this AMP.
Enhancement 1. The applicant will enhance program documents to ensure that required
structures and structural components within the scope of license renewal are identified.
Although the LRA indicates that this enhancement affects GALL Report program element
"Parameters Monitored or Inspected' (Element 3), the staff noted that the description of the
enhancement in the LRA more appropriately pertains to GALL Report program element, "Scope
of Program" (Element 1). Therefore, the staff evaluated this enhancement against the GALL
Report element as follows.
ScoDe of Program - RG 1.127 applies to water-control structures associated with
emergency cooling water systems or flood protection of nuclear power plants. The
water-control structures included in the RG 1.127 program are concrete structures;
embankment structures; spillway structures and outlet works; reservoirs; cooling water
channels and canals, and intake and discharge structures; and safety and performance
instrumentation.
The applicant's AMP basis document (AMP evaluation) states that the scope of the Inspection
of Water-Controlled Structures Program includes the following list of structures identified in
BFN Technical Instruction O-TI-346, Attachment 38:
*
*
*
*
*

intake pumping station
gate structure No. 3
intake channel
north bank of cool water channel east of gate structure Number 2
south dike of cool water channel between gate structure Number 2 and 3 (only
that portion of the south dike over the RHRSW discharge piping)

Procedures, 0-TI-346 and LCEI-CI-C9, will be enhanced to identify all structures and structural
components within the scope of license renewal. Component enhancements will expand the
walkdown checklist of structural steel components to include items such as anchors, bolts,
fasteners, and other miscellaneous steel and non-ferrous materials. Component enhancements
will also require expanding the checklist for seismic gaps to include seals and caulking that are
used to prevent flooding. Component enhancements will be based on the list of structural
components within the scope of license renewal in the AMR.
BFN Technical Instruction 0-TI-246 augments LCEI-CI-C9 in that it provides the inspection
requirements for water holding or transporting earthen structures. The scope of 0-TI-246 is
identified in Appendix A and includes the intake channel, north bank of cool water channel east
of gate structure Number 2, and the south dike of cool water channel between gate structure
Numbers 2 and 3. Appendix A of BFN Technical Instruction 0-TI-246 will be enhanced to
indicate that the intake channel, north bank of cool water channel east of gate structure Number
2, and south dike of cool water channel between gate structure Numbers 2 and 3 (only that
portion of the south dike over the RHRSW discharge piping) are within the scope of license
renewal and require aging management. The staff concurred that this enhancement is
consistent with the GALL Report.
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parameters Monitored or Inspected. RG 1.127 identifies the parameters to be monitored
and inspected for water-control structures. The parameters vary depending on the
particular structure. Parameters to be monitored and inspected for concrete structures
include cracking, movements (e.g., settlement, heaving, deflection), conditions at
junctions with abutments and embankments, erosion, cavitation, seepage, and leakage.
Parameters to be monitored and inspected for earthen embankment structures include
settlement, depressions, sink holes, slope stability (e.g., irregularities in alignment and
variances from originally constructed slopes), seepage, proper functioning of drainage
systems, and degradation of slope protection features. Further details of parameters to
be monitored and inspected for these and other water-control structures are specifiec in
Section C.2 of RG 1.127.
The applicant's AMP basis document states that O-TI-346 and LCE-CI-C9 provide for
monitoring of concrete structures, structural steel, non-ferrous components, and earthen
structures. BFN Technical Instruction O-TI-246 augments LCEI-CI-C9 and provides the
inspecti on requirements for water holding or transporting earthen structures such as ponds,
channels, and associated dikes. BFN Technical Instruction O-TI-346 and LCEI-CI-C9 will be
enhanced to identify aging effects and associated aging mechanisms to be inspected,
consistent with GALL Chapter III for Group 6 structures, Section 4 of ACI 349-3R-96, and the
EPRI Structural Tools document. The aging effects identified in the O-TI-346 and LCEI-CI-CEl
enhancements are included as enhancements to the Structures Monitoring Program. The staff
concumred that these enhancements are consistent with the GALL Report.
Enhancement 2. The applicant's program will enhance the documents to include special
inspections following the occurrence of large floods, earthquakes, tornadoes, and intense
rainfall. The staff evaluation of the affected GALL Report program element "Detection of Aging
Effects" (Element 4) for the acceptability of the second enhancement is as follows:
Detection of Aging Effects. Visual inspections are primarily used to detect degradation
of water-control structures. In some cases, instruments have been installed to measure
the behavior of water-control structures. RG 1.127 indicates that the available records
and readings of installed instruments are to be reviewed to detect any unusual
performance or distress that may be indicative of degradation. RG 1.127 describes
Periodic inspections, to be performed at least once every five years. Similar intervals of
five years are specified in ACI 349.3R for inspection of structures continually exposed to
fluids or retaining fluids. Such intervals have been shown to be adequate to detect
degradation of water-control structures before they have a significant effect on plant
safety. RG 1.127 also describes special inspections immediately following the
occurrence of significant natural phenomena, such as large floods, earthquakes,
hurricanes, tornadoes, and intense local rainfalls.
The applicant's AMP basis document states that 0-TI-246 Section 7.2 specifies a special
inspection of water-holding or water-transporting earthen structures within 30 days following
extreme environment or natural phenomena. LCEI-CI-C9 will be enhanced to include a special
inspection for the intake pumping station and gate structure No. 3, following the occurrence of
large floods, earthquakes, tornadoes, and intense rainfall. The staff concurred that this
enhancement is consistent with the GALL Report.
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Operating Experience. In LRA Section B.2.1.37, the applicant stated that plant-specific
performance results of the inspection of the Water-Control Structures Program, as implemented
by the Structures Monitoring Program to meet the requirements of 10 CFR 50.65, were
reviewed. The program has been shown to be effective in managing aging effects of structural
features and components. The applicant identified two examples of plant-specific operating
experience.
*
*

Intake pumping station: very minor concrete surface cracks and platform grating clipped
Gate structure No. 3: very minor concrete surface cracks and spalling

Neither was considered significant enough to affect the function of a structure.
In addition to the operating experience discussed in the LRA, the AMP evaluation stated that a
review of the operating experience for water-control structures within the scope of license
renewal did not identify any PERs (SPP-3.1 Corrective Action Program) related to RG 1.127,
"Inspection of Water-Control Structures Associated with Nuclear Power Plants." A baseline
inspection for the Structures Monitoring Program was established in 1997 and is documented in
Calculation CDQ-0303-970086. Defect evaluations performed since the baseline inspection and
inspection results from the 2002 Structures Monitoring Program are documented in calculation
CDQ-0303-2003-0260. The Structures Monitoring Program inspections noted the above aging
effects and associated defect evaluations for water-control structures within the scope of
license renewal. Observed aging effects for water-control structures in the scope of license
renewal were evaluated not to significantly challenge the ability of water-control structures to
meet design requirements or perform their intended function.
During the onsite audit, the staff noted that the applicant incorporates internal and external
plant operating experience issues into the plant Corrective Action Program on a continuing
basis. The staff concluded there is reasonable assurance that operating experience will
continue to be reviewed in the future to ensure that the effects of aging will be adequately
managed.
The staff found that the applicant had adequately considered operating experience, consistent
with the guidance in the GALL Report.
UFSAR SupDlement. In LRA Section A.1.34, the applicant provided the UFSAR supplement for
the Inspection of Water-Controlled Structures Program. The staff reviewed this section and
determined that the information in the UFSAR supplement provides an adequate summary
description of the program. The staff found this section of the UFSAR supplement met the
requirements of 10 CFR 54.21(d).
Conclusion. On the basis of its review and audit of the applicant's program, the staff determined
that those program elements for which the applicant claimed consistency with the GALL Report
are consistent with the GALL Report. In addition, the staff reviewed the enhancements and
confirmed that the implementation of the enhancements prior to the period of extended
operation would result in the existing AMP being consistent with the GALL Report AMP to which
it was compared. The staff concluded that the applicant had demonstrated that the effects of
aging will be adequately managed so that the intended functions will be maintained consistent
with the CLB for the period of extended operation, as required by 10 CFR 54.21 (a)(3). The staff
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also reviewed the UFSAR supplement for this AMP and concluded that it provides an adequate
summary description of the program, as required by 10 CFR 54.21 (d).
3.0.3.2.:25 Environmental Qualification Program
Summary of Technical Information in the Aoplication. The applicant's EQ Program is described
in LRA section B.3.1, 'Environmental Qualification Program." In the LRA, the applicant stated
that this is an existing program. This program is consistent, with enhancement, with GALL
AMP X.E1, 'Environmental Qualification of Electric Components."
LRA Section 4.4 affirms the applicant's compliance with generic safety issue (GSI)-168,
"Environmental Qualification of Low-Voltage Instrumentation and Control Cables," and follow-up
NRC Regulatory Issue Summary 2003-9, "Environmental Qualification of Low-Voltage
Instrumentation and Control Cables," May 2, 2003, which the GALL Report cites as a currently
open generic issue with ongoing research.
The applicant follows nuclear station EQ requirements in 10 CFR 50.49. The requirements are
that each licensed facility establish an EQ Program to demonstrate that electrical components
located in harsh plant environments are qualified to perform their safety function in those harsh
environments while withstanding the effects of inservice aging. The effects of significant aging
mechanisms must be addressed as part of EQ.
In LRA Section B.3.1, the applicant stated that the EQ Program manages component thermal,
radiation, and cyclical aging effects through the use of aging evaluations based on
10 CFR 50.49(f) qualification methods. As required by 10 CFR 50.49, EQ components not
qualified for the current license term are to be refurbished, replaced, or have their qualification
extended prior to reaching the aging limits established in the evaluation. Aging evaluations for
EQ components are considered TLAAs for license renewal. The staff's evaluation is included in
SER Section 4 (see SER Section 4.4).
Staff Evaluation. During its audit and review, the staff confirmed the applicant's claim of
consistency with the GALL Report. Details of the staff's audit evaluation are documented in the
BFN audit and review report. Furthermore, the staff reviewed the enhancement and its
justificat ons to determine whether the AMP, with enhancement, remains adequate to manage
the aging effects for which it is credited.
In LRA Section B.3.1, the applicant stated that the EQ Program is consistent with GALL
AMP X.EE1. The staff reviewed the program elements (see SER Section 3.0.2.1) contained in
the AMP and associated bases documents, and compared them to those listed for GALL
AMP X.EE1 for consistency. The staff identified three differences in the EQ component
reanalysis attributes, as discussed below.
In the AMP basis document, the applicant stated that the analytical models used in the
re-analysis of an aging evaluation will, in most cases, be the same as those applied during the
initial qualification. However, the description of GALL AMP X.El states that the analytical
models used in the re-analysis of an aging evaluation should be the same as those previously
applied (luring the prior evaluation. The staff asked under what circumstances the analytical
models used in the re-analysis of an aging evaluation would not be the same as those applied
during the initial qualification.
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The applicant stated, as documented in the staff's BFN audit and review report, that BFN will
use the same analytical methods used in the original EQ evaluations. If a different method is
used, the basis for using the method will be documented in the EQ package. The staff found
this acceptable.
The staff noted that the LRA does not address the recommendation in GALL AMP X.El that a
representative number of temperature measurements be conservatively evaluated to establish
the temperatures used in an aging evaluation.
The applicant, as documented in the staff's audit and review report, stated that BFN currently
has no plans to monitor temperatures to extend the qualified life of EQ components. If the need
arises, a representative number of temperature measurements will be used to establish the
temperature used in the aging analysis. The collection methodology and the data collected will
be documented as part of the EQ package. The staff found this acceptable.
The staff also noted that the LRA does not address the recommendation in GALL AMP X.El
that any changes to material activation energy values as part of a re-analysis are to be justified
on a plant-specific basis.
The applicant stated, as documented in the staff's audit and review report, that BFN currently
has no plans to change activation energies as part of the evaluation to extend the life of EQ
components. If during the evaluation process an activation energy is changed, the basis for
changing the value will be documented in the EQ package. The staff found this acceptable.
Enhancement. In LRA Section B.3.1, the applicant identified one enhancement to make this
AMP consistent with AMP X.El in the GALL Report. The EQ Program will be implemented on
Unit 1. The enhancement is scheduled for completion prior to Unit 1 re-start from its current
extended outage. The staff found this enhancement acceptable since it will make the
applicant's program consistent for all three units.
Operating Experience. In LRA Section B.3.1, the applicant stated that operating experience is a
vital consideration in maintaining the current EQ Program and in modifying qualification bases
and conclusions, including qualified life. The engineering, technical, and programmatic
requirements and processes followed in establishing and maintaining the EQ Program include a
review of licensing, industry, and other generic documentation for EQ applications and
involvement in various utility groups.
Further, industry operating experience was incorporated into the license renewal process
through a review of industry documents to identify aging effects and mechanisms that could
challenge the intended function of SSCs within the scope of license renewal. A review of
plant-specific operating experience was also performed to identify plant-specific aging effects
and none were found.
During the onsite audit, the staff noted that the applicant incorporates internal and external
plant operating experience issues into the plant Corrective Action Program on a continuing
basis. The staff concluded there is reasonable assurance that operating experience will
continue to be reviewed in the future to ensure that the effects of aging will be adequately
managed.
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The staff found that the applicant had adequately considered operating experience, consistent
with the guidance in the GALL Report.
UFSAR Supplement. In LRA Section A.1.35, the applicant provided the UFSAR supplement for
the EQ Program. The staff reviewed this section and determined that the information in the
UFSAR supplement provides an adequate summary description of the program. The staff found
this section of the UFSAR supplement met the requirements of 10 CFR 54.21(d).
Conclusion. On the basis of its review and audit of the applicant's program, the staff determined
that those program elements for which the applicant claimed consistency with the GALL Report
are consistent with the GALL Report. In addition, the staff reviewed the enhancement and
confirmed that the implementation of the enhancement prior to the period of extended operation
would result in the existing AMP being consistent with the GALL Report AMP to which it was
compared. The staff concluded that the applicant had demonstrated that the effects of aging
will be adequately managed so that the intended functions will be maintained consistent with
the CLB for the period of extended operation, as required by 10 CFR 54.21 (a)(3). The staff also
reviewed the UFSAR supplement for this AMP and concluded that it provides an adequate
summary description of the program, as required by 10 CFR 54.21 (d).
3.0.3.2.26 Fatigue Monitoring Program
Summary of Technical Information in the Aoolication. The applicant's Fatigue Monitoring
Program is described in LRA Section B.3.2, 'Fatigue Monitoring Program." In the LRA, the
applicant stated that this is an existing program. This program is consistent, with
enhancements, with GALL AMP X.M1, "Metal Fatigue of Reactor Coolant Pressure Boundary."
In the LRA, the applicant stated that the Fatigue Monitoring Program is used for management
of metal fatigue of select components in the reactor coolant pressure boundary and primary
containment. The fatigue monitoring program provides for monitoring fatigue stress cycles to
ensure that the design fatigue usage factor limit is not exceeded.
Aging evaluations for fatigue monitored components are considered TLAAs for license renewal.
The staffs evaluation is included in SER Section 4 (see SER Section 4.3).
Staff Evaluation. During its audit and review, the staff confirmed the applicant's claim of
consistency with the GALL Report. Details of the staffs audit evaluation are documented in the
BFN audit and review report. Furthermore, the staff reviewed the enhancements and its
justifications to determine whether the AMP, with enhancements, remains adequate to manage
the aging effects for which it is credited.
The staff reviewed the program elements (see SER Section 3.0.2.1) contained in the AMP
basis document and compared them to those listed for AMP X.MI in the GALL Report for
consistency. The staff concluded that the elements of the Fatigue Monitoring Program are
consistent with the elements of the AMP in the GALL Report.
The staff during the GALL consistency audit questioned how the current (starting) fatigue
cumulative usage factor (CUF) will be calculated for locations to be added to the scope of thE
Fatigue Monitoring Program, as identified under program enhancements. This is needed as
initial input to either a manual or automated tracking system.
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The applicant described two alternate fatigue monitoring approaches, (1) stress-based fatigue
(SBF) and (2) cycle-based fatigue (CBF), each with a different procedure, used for calculating
the starting CUF. The staff reviewed the two procedures and concluded that the procedure to
be utilized with CBF, based on plant records of experienced transients, is reasonable and
conservative, while the procedure to be utilized with SBF, based on linear projection, is
potentially nonconservative. The staff asked the applicant to provide its technical basis for
concluding that the procedure to be utilized with SBF is reasonable and conservative, especially
in light of the industry operating experience cited by the applicant (i.e., "concerns that early-life
operating experience, at some units, had caused CUF values to increase at a faster rate than
anticipated in the original plant design").
The applicant, as documented in the staffs audit and review report, stated that the same
procedure, based on plant records of experienced transients, will be used to calculate the
starting CUF for both the SBF and CBF fatigue monitoring approaches. Detailed results of the
staff's onsite audits are documented in "Audit Report for Plant Aging Management Programs
and Aging Management Reviews - Browns Ferry Nuclear Plant Units 1, 2, and 3," dated
April 26, 2005. The staff found this acceptable.
Enhancement. In LRA Section B.3.2, the applicant identified an enhancement to make this AMP
consistent with AMP X.MI in the GALL Report. The staff evaluation of the affected GALL
program element, "Scope of Program" (Element 1), for the acceptability of the enhancement is
as follows:
Scope of Program. The program includes preventive measures to mitigate fatigue
cracking of metal components of the reactor coolant pressure boundary caused by
anticipated cyclic strains in the material.
The applicant will, prior to the period of extended operation, enhance the Fatigue Monitoring
Program by using the EPRI-licensed FatiguePro® cycle-counting and fatigue-usage tracking
computer program. This program calculates stress cycles and resulting CUF values from
operating cycles. These calculations will be automated and performed periodically based on
information downloads from the plant's instrumentation computers. The enhancements will
include expansion of the program coverage to include selected reactor vessel locations as
specified in LRA Table 4.3.1.1; the locations identified by NUREG/CR-6260 for environmental
fatigue evaluation, as discussed in LRA Section 4.3.4 and in accordance with the GALL Report
Section X.M1; and fatigue monitoring of the suppression chamber and suppression chamber
vents, including the vent headers and downcomers, as specified in LRA Section 4.6.1.
The staff found that the enhanced program will be consistent with GALL AMP X.M1.
Operating Experience. In the LRA, the applicant stated that since the original licensing of BFN,
the industry has sponsored the development of the EPRI-licensed FatiguePro®)computer
program. This action was taken in response to staff concerns that early-life operating
experience at some units had caused CUF values to increase at a faster rate than anticipated in
the original plant design. This program provides for the incorporation of operating experience,
and is designed to ensure that the CUF values do not exceed acceptable limits in the remainder
of a unit's operating life.
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The staff found there is reasonable assurance that the Fatigue Monitoring Program will be
effective in monitoring fatigue usage factors at critical locations, on the basis that the program
is consistent with GALL AMP X.M1.
During the onsite audit, the staff noted that the applicant incorporates internal and external
plant operating experience issues into the plant Corrective Action Program on a continuing
basis. The staff concluded there is reasonable assurance that operating experience will
continue to be reviewed in the future to ensure that the effects of aging will be adequately
managed.
UFSAR Sunplement. In LRA Section A.1.36, the applicant provided the UFSAR supplement for
the Fatigue Monitoring Program. The staff reviewed this section and determined that the
information in the UFSAR supplement provides an adequate summary description of the
program. The staff found this section of the UFSAR supplement met the requirements of
10 CFR 54.21(d).
Conclusion. On the basis of its review and audit of the applicant's program, the staff determined
that those program elements for which the applicant claimed consistency with the GALL Report
are consistent with the GALL Report. In addition, the staff reviewed the enhancement and
confirmed that the implementation of the enhancement prior to the period of extended operation
would result in the existing AMP being consistent with the GALL Report AMP to which it was
compared. The staff concluded that the applicant had demonstrated that the effects of aging
will be adequately managed so that the intended functions will be maintained consistent with
the CLB for the period of extended operation, as required by 10 CFR 54.21 (a)(3). The staff also
reviewed the UFSAR supplement for this AMP and concluded that it provides an adequate
summary description of the program, as required by 10 CFR 54.21 (d).
3.0.3.3 AMPs That Are Not Consistent with or Not Addressed in the GALL Report
In LRA Appendix B, the applicant identified the following plant-specific AMPs:
*
*
*

Systems Monitoring Program (B.2.1.39)
Bus Inspection Program (B.2.1.40)
Diesel Starting Air Program (B.2.1.41)
Thermal Aging Embrittlement of Cast Austenitic Stainless Steel Program (B.2.1.13)

For AMPs that are not consistent with or not addressed by the GALL Report, the staff
performed a complete review of the AMPs to determine if they were adequate to monitor or
manage aging. The staff's review of these plant-specific AMPs is documented in the following
sections of this SER.
3.0.3.3.1 Systems Monitoring Program
Summar' of Technical Information in the Application. The applicant's Systems Monitoring
Program is described in LRA Section B.2.1.39, "Systems Monitoring Program." In the LRA, the
applicant stated that this is an existing plant-specific program.
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Staff Evaluation. In accordance with 10 CFR 54.21 (a)(3), the staff reviewed the information
included in LRA Section B.2.1.39, regarding the applicant's demonstration of the Systems
Monitoring Program to ensure that the effects of aging, as discussed above, will be adequately
managed so that the intended functions will be maintained consistent with the CLB throughout
the period of extended operation.
The staff reviewed the Systems Monitoring Program against the AMP elements found in the
SRP-LR Section A.1.2.3 and SRP-LR Table A.1-1, and focused on how the program manages
aging effects through the effective incorporation of 10 elements (i.e., program scope, preventive
actions, parameters monitored or inspected, detection of aging effects, monitoring and trending,
acceptance criteria, corrective actions, confirmation process, administrative controls, and
operating experience).
The applicant indicated that the corrective actions, confirmation process, and administrative
controls are part of the site-controlled quality assurance program. The staffs evaluation of the
quality assurance program is discussed in SER Section 3.0.4. The remaining seven elements
are discussed below.
(1) Scope of Program - In LRA Section B.2.1.39, the applicant stated that the program
requirements are for visual inspections to identify material condition (i.e., loss of
material, corrosion etc) of surfaces and components within the scope of license renewal
as identified in the AMRs. The staff found the scope of the program to be
comprehensive and acceptable because it includes the components that credit this
program, as identified in the AMR tables.
The staff confirmed that the scope of the program element satisfies the criterion defined
in SRP-LR Section A.1.2.3.1. The staff concluded that this program attribute is
acceptable.
(2)

Preventive Actions - In LRA Section B.2.1.39, the applicant stated that the Systems
Monitoring Program is a condition monitoring program; thus, there are no preventive
actions. The staff concurred with this assessment and does not identify the need for any
preventive actions associated with this program.
The staff confirmed that the preventive actions program element satisfies the criterion
defined in SRP-LR Section A.1.2.3.2. The staff concluded that this program attribute is
acceptable.

(3)

Parameters Monitored or Inspected - The LRA states that the Systems Monitoring
Program includes visual inspections to identify material condition (i.e., loss of material,
corrosion, etc.) of surfaces of systems and components prior to the loss of their
intended function. The staff found that the parameters monitored or inspected will
provide symptomatic evidence of potential degradation and, therefore, are acceptable.
The staff confirmed that the parameters monitored or inspected program element
satisfies the criterion defined in SRP-LR Section A.1.2.3.3. The staff concluded that this
program attribute is acceptable.
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(4)

Detection of Aging Effects - In LRA Section B.2.1.39, the applicant stated that the
program includes visual inspections to identify material condition (i.e., loss of material,
corrosion, etc.) of surfaces of systems and components prior to the loss of their
intended function. The system visual inspections are performed on a periodic basis and
provide for data collection on systems and components for monitoring and trending to
ensure timely detection of aging effects. Visual inspection is a continuous process with
results periodically reported in system health reports.
The staff's review of LRA Section B.2.1.39 identified an area in which additional
information was necessary to complete the review of the applicant's program element.
The applicant responded to the staff's RAI as discussed below.
In RAI B.2.1.39-1, dated October 12, 2004, the staff asked the applicant if a sampling
approach is used and, if so, to justify that the sample size is adequate. The applicant
was also requested to clarify how external surfaces of systems that are covered by
insulation, or are located in normally inaccessible areas, are to be visually inspected.
Further, the applicant was requested to clarify how elastomer degradation would be
detected by visual inspection and to clarify how external surface inspections would
detect internal aging effects caused by exposure to treated water for the flexible
connectors in the diesel generator system.
iOn its response by letter dated November 3, 2004, the applicant clarified that visual
inspection is performed on accessible components during system walkdowns and that
visual inspections should encompass all or part of the total accessible system, such that
the entire system is covered over time. The applicant also clarified that the portions of
the system that are inaccessible during power operation should be walked down during
the refueling outages or forced outages. In regard to flexible connectors in the diesel
generator system, the applicant explained that the AMP identified by the LRA is
incorrect and that the internal aging effects are managed by the One-Time Inspection
Program and the external effects are managed by the Systems Monitoring Program.
The staff found the applicant's response acceptable on the basis that there is
reasonable assurance that visual inspections of accessible surfaces of systems and
components, combined with inspections during outages, are capable of detecting the
aging effects that are covered by this program. The use of visual inspections to detect
external degradation is consistent with industry practice.
The staff confirmed that the detection of aging effects program element satisfies the
criterion defined in SRP-LR Section A.1.2.3.4. The staff concluded that this program
attribute is acceptable.

(5)

Monitoring and Trending - In LRA Section B.2.1.39, the applicant stated that the
inspected systems and components are monitored, trended, and documented by the
use of System Health Reports, the Corrective Action Program, and the Corrective
Maintenance Program. The staff found that the overall monitoring and trending
proposed by the applicant are acceptable because there is reasonable assurance that
an effective walkdown program combined with the Corrective Action Program and the
Corrective Maintenance Program will effectively manage the applicable aging effects.
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The staff confirmed that the monitoring and trending program element satisfies the
criteria defined in SRP-LR Section A.1.2.3.5. The staff concluded that this program
attribute is acceptable.
(6)

Acceptance Criteria - In LRA Section B.2.1.39, the applicant stated that during a system
or component visual inspection, system engineers use their knowledge of the UFSAR,
TSs, design basis documents, operating experience, and the plant operating, technical,
and maintenance procedures to evaluate system physical attributes and operational
characteristics. In RAI B.2.1.39-1, the applicant was also requested to clarify the
acceptance criteria applied in the inspection or evaluation of degradation. In its
response, the applicant provided guidance to the system engineer, which is that there
should be no evidence of steam or water leakage and system wastage, and that surface
condition of welds appear satisfactory. The staff found that a detailed look at the
material condition and degraded components by a knowledgeable system engineer,
combined with effective corrective actions, are a reasonable approach to detect and
evaluate degradation in applying design basis acceptance criteria.
The staff confirmed that the acceptance criteria program element satisfies the criteria
defined in SRP-LR Section A.1.2.3.6. The staff concluded that this program attribute is
acceptable.

(10) Operating Experience - In LRA Section B.2.1.39, the applicant stated that the Systems
Monitoring Program produces system health reports, which provide a review of systems
and components' operating experience. The LRA also states that the effectiveness of
the corrective actions have been evaluated and documented in system health reports. In
RAI B.2.1.39-1, the staff further asked the applicant to identify specific operating
experience that provides objective evidence to support the conclusion that the Systems
Monitoring Program is effective in managing aging effects on the external surfaces of
systems and components within the scope of the program. In the response dated,
November 3, 2004, the applicant clarified that the Systems Monitoring Program, through
the use of PERs and WOs, tracks and trends corrective actions and provides objective
evidence to support a determination that the effects of aging will be adequately
managed so that the systems and components intended function will be maintained
during the period of extended operation. The staff found that there is reasonable
assurance that the applicant's use of system health reports combined with PERs and
WOs should provide objective evidence to support the conclusion that the program will
adequately manage the aging effects in the systems and components that credit this
program. Therefore, the staffs concerns described in RAI.2.1.39-1 are resolved.
The staff confirmed that the operating experience program element satisfies the criteria
defined in SRP-LR Section A.1.2.3.10. The staff concluded that this program attribute is
acceptable.
UFSAR Supplement. In LRA Section A.2.1, the applicant provided the UFSAR supplement for
the Systems Monitoring Program. The staff reviewed this section and determined that the
information in the UFSAR supplement provides an adequate summary description of the
program. The staff found this section of the UFSAR supplement met the requirements of
10 CFR 54.21 (d).
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Conclusion. On the basis of its review, RAI response, and audit of the applicant's program, the
staff concluded that the applicant had demonstrated that the effects of aging will be adequately
managed so that the intended functions will be maintained consistent with the CLB for the
period of extended operation, as required by 10 CFR 54.21 (a)(3). The staff also reviewed the!
UFSAR supplements for this AMP and found that they provide an adequate summary
descript on of the program, as required by 10 CFR 54.21 (d).
3.0.3.3.2 Bus Inspection Program
Summaiy of Technical Information in the Application. The applicant's Bus Inspection Program is
described in LRA Section B.2.1.40, "Bus Inspection Program." In the LRA, the applicant stated
that this is a new plant-specific program.
In the LIZA, the applicant stated that the Bus Inspection Program will be initiated prior to the
period of extended operation. This commitment is identified on the applicant's license renewal
commitment list as Item 38. The applicant stated that this is a non-GALL program and will
provide reasonable assurance that the bus ducts will continue to perform their intended funct on
consistent with the CLB through the period of extended operation.
The Bus Inspection Program will provide reasonable assurance that the intended functions of
isolated and nonsegregated phase bus will be maintained consistent with the CLB through the
period of extended operation. It will manage nonsegregated phase bus insulation exposed to
adverse localized environments caused by heat in the presence of oxygen and loosening the
fastening hardware associated with isolated and non-segregated phase bus due to cyclic
loading resulting in thermal expansion and contraction. The program will also include inspection
of the bus enclosure.
This program will manage all portions of isolated and non-segregated phase bus associated
with the unit station service transformers, main transformers, and common station service
transformers within the scope of license renewal.
The aging mechanisms managed by this program include degradation of the nonsegregated
phase bus insulation caused by heat in the presence of oxygen and cyclic loading of isolated
and non-segregated phase bus causing thermal expansion and contraction of the bus, which
could loosen the bus connection fastening hardware. Any one of these conditions could lead 1:o
a failure, preventing the phase bus from performing its intended function.
The program will be performed in conjunction with routine maintenance activities. The program
will include visual inspection and electrical testing of in-scope, non-segregated phase bus for
evidence! of loosened bolted bus connections and damage to bus insulation. The program will
also include visual inspection and electrical testing of in-scope isolated phase bus for evidence
of loosened bolted bus connections and visual inspection of the in-scope isolated and
non-segregated phase bus enclosure for excessive dust build up, evidence of water intrusion..
and debris.
Staff Evaluation. In accordance with 10 CFR 54.21 (a)(3), the staff reviewed the information
included in LRA Section B.2.1.40, regarding the applicant's demonstration of the Bus Inspection
Program to ensure that the effects of aging will be adequately managed so that the intended
3-105

functions will be maintained consistent with the CLB throughout the period of extended
operation.
The staff reviewed the Bus Inspection Program against the AMP elements found in SRP-LR
Section A.1.2.3 and SRP-LR Table A.1-1, and focused on how the program manages aging
effects through the effective incorporation of 10 elements (i.e., program scope, preventive
actions, parameters monitored or inspected, detection of aging effects, monitoring and trending,
acceptance criteria, corrective actions, confirmation process, administrative controls, and
operating experience).
The applicant indicated that the corrective actions, confirmation process, and administrative
controls are part of the site-controlled quality assurance program. The staffs evaluation of the
quality assurance program is discussed in SER Section 3.0.4. The remaining seven elements
are discussed below.
The staff's review of LRA Section B.2.1.40 identified an area in which additional information
was necessary to complete the review of the applicant's program elements. The applicant
responded to the staffs RAI, as discussed below.
In RAI 3.6-4, dated November 4, 2004, the staff requested the applicant to provide additional
information regarding details of the program elements of the AMP.
In its response, by letter December 9, 2004, the applicant provided the augmented details for
the seven program elements as follows.
(1) Scope of Program - This program applies to the isolated phase bus duct, as well as the
non-segregated bus ducts associated with the unit station service transformers, main
transformers, and common station service transformers within the scope of license
renewal.
The staff confirmed that the scope of the program element satisfies the criterion defined
in SRP-LR Section A.1.2.3.1. The staff concluded that this program attribute is
acceptable.
(2)

Preventive Actions - In LRA Section B.2.1.40, the applicant stated that the Bus
Inspection Program will be a condition monitoring program. No actions will be taken as
part of this program to prevent or mitigate aging degradation. This is acceptable
because the staff found no need for such actions.
The staff confirmed that the preventive actions program element satisfies the criterion
defined in SRP-LR Section A.1.2.3.2. The staff concluded that this program attribute is
acceptable.

(3)

Parameters Monitored or Inspected - In LRA Section B.2.1.40, the applicant stated that
the bus insulation will be visually inspected for embrittlement, cracking, melting,
discoloration, or other damage. In addition, the bus insulation will be tested using a
proven test for detecting deterioration of the insulation system, such as insulation
resistance, or other testing that is state-of-the-art at the time the test is performed. The
specific type of test performed will be determined prior to the initial test. Bolted bus
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connections will be visually inspected for evidence of burning or heat-up on tape
connections, loose connections or arcing on boot-type cover sleeves, and evidence of
tracking, corrosion, or ground faults on uninsulated connections. In addition, the bolted
bus connections will be tested using a proven test for detecting deterioration of the
bolted connection, such as micro-ohm resistance or other testing that is state-of-the-art
at the time the test is performed. The specific type of test performed will be determined
prior to the initial test.
The applicant stated that the bus enclosure internal will be visually inspected for foreign
debris, excessive dust build-up, and evidence of water intrusion. Additionally, the
initernal bus supports and insulators that are visible from the inspection hatches will be
inspected for structural integrity and signs of cracks.
The staff found that the visual inspection of bus ducts, bus bar, and internal bus
supports will provide an indication of aging effects. Additionally, testing of bolted
connections and insulation system will provide assurance that bus ducts are not
exposed to excessive ohmic or ambient heating.
The staff confirmed that the parameters monitored or inspected program element
satisfies the criterion defined in SRP-LR Section A.1.2.3.3. The staff concluded that this
program attribute is acceptable.
(4)

Detection of Aging Effects - In LRA Section B.2.1.40, the applicant stated that the
detection of aging effects will commence prior to the expiration of the current 40-year
license for each unit, and will be conducted at least once every 10 years thereafter
throughout the period of extended operation. The staff found that the 10-year inspection
fi equency is an adequate period to preclude failure of bus ducts because industry
experience has shown that the aging degradation is a slow process.
The staff confirmed that the detection of aging effects program element satisfies the
criterion defined in SRP-LR Section A.1.2.3.4. The staff concluded that this program
attribute is acceptable.

(5)

Monitoring and Trending - In LRA Section B.2.1.40, the applicant stated that trending is
not a required attribute of this program.
The staff confirmed that the monitoring and trending program element satisfies the
criteria defined in SRP-LR Section A.1.2.3.5. The staff concluded that this program
attribute is acceptable.

(6)

Acceptance Criteria - In LRA Section B.2.1.40, the applicant stated that phase bus
insulation must be free of embrittlement, cracking, melting, discoloration, or other
damage; and it must pass the acceptance criteria established for the test being
performed. The bus enclosure will be free of unacceptable indications of cracks,
corrosion, foreign debris, excessive dust build-up, and evidence of water intrusion.
Bolted bus connection splice shall not have any of the following signs:
*

For taped connections: tape burning/heating-up, tape cracking, corona effects,
or other damage
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*

For boot type cover splices: "as found" loose connections and arcing damage

*

For uninsulated connections: evidence of tracking, corrosion, or ground faults

It shall also pass the acceptance criteria established for the test being performed.
The staff found this to be acceptable since the acceptance criteria are based on the
inspections and test acceptance criteria.
The staff confirmed that the acceptance criteria program element satisfies the criteria
defined in SRP-LR Section A.1.2.3.6. The staff concluded that this program attribute is
acceptable.
(10) Operating Experience - In LRA Section B.2.1.40, the applicant stated that this is a new
AMP; therefore, no operating experience exists. In response to the staffs RAI 3.6-4, the
applicant stated that both industry and plant-specific experience was reviewed and
considered in the program. The staff found that the proposed program will provide
assurance that bus ducts are not exposed to excessive ohmic or ambient heating.
The staff confirmed that the operating experience program element satisfies the criteria
defined in SRP-LR Section A.1.2.3.10. The staff concluded that this program attribute is
acceptable.
In reviewing the program elements and based on implementation of the Bus Inspection
Program, the staff found that there is reasonable assurance that the aging effects of
non-segregated phase bus insulation and loosening of fastening hardware associated with
isolated and non-segregated phase bus will be adequately managed such that isolated and
non-segregated phase bus will continue to perform its intended functions for the period of
extended operation.
UFSAR SuDplement. In LRA Section A.2.2, the applicant provided the UFSAR supplement for
the Bus Inspection Program. The staff reviewed this section and determined that the
information in the UFSAR supplement provides an adequate summary description of the
program. The staff found this section of the UFSAR supplement met the requirements of
10 CFR 54.21 (d).
Conclusion. On the basis of its review, RAI response, and audit of the applicant's program, the
staff concluded that the applicant had demonstrated that the effects of aging will be adequately
managed so that the intended functions will be maintained consistent with the CLB for the
period of extended operation, as required by 10 CFR 54.21 (a)(3). The staff also reviewed the
UFSAR supplements for this AMP and found that they provide an adequate summary
description of the program, as required by 10 CFR 54.21 (d).
3.0.3.3.3 Diesel Starting Air Program
Summary of Technical Information in the Application. The applicant's Diesel Starting Air
Program is described in LRA Section B.2.1.41, "Diesel Starting Air Program." In the LRA, the
applicant stated that this is an existing plant-specific program.
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The Diesel Starting Air Program manages the emergency diesel generator (EDG) starting air
system. This program was originally developed in response to plant operating experience with
corrosion in the system, and will be enhanced with additional inspections for license renewal.
The program includes the preventive actions of replacing filters and desiccant, and inspections
of the system components to verify that unacceptable corrosion is not occurring. The Diesel
Generator Starting Air Program is credited for managing the loss of material due to general
corrosion of carbon, low-alloy, cast iron, and cast-iron alloy components in the diesel generator
starting air system (LRA Table 3.3.2.30).
Staff Evaluation. In accordance with 10 CFR 54.21 (a)(3), the staff reviewed the information
included in LRA Section B.2.1.41, regarding the applicant's demonstration of the Diesel Starting
Air Program to ensure that the effects of aging, as discussed above, will be adequately
manage-d so that the intended functions will be maintained consistent with the CLB throughout
the perod of extended operation.
The staff reviewed the Diesel Starting Air Program against the AMP elements found in the
SRP-LR Section A.1.2.3 and SRP-LR Table A.1-1, and focused on how the program manages
aging effects through the effective incorporation of 10 elements (i.e., program scope, preventive
actions, parameters monitored or inspected, detection of aging effects, monitoring and trending,
acceptance criteria, corrective actions, confirmation process, administrative controls, and
operating experience).
The applicant indicated that the corrective actions, confirmation process, and administrative
controls are part of the site-controlled quality assurance program. The staffs evaluation of the
quality assurance program is discussed in SER Section 3.0.4. The remaining seven elements
are discussed below.
(1)

Scope of Program - In LRA Section B.2.1.41, the applicant stated that the program
scope includes the starting air systems for the EDGs. LRA Table 3.3.2.30 shows that
the program is used to manage general corrosion of carbon and
low-alloy steel, as well as cast iron and cast-iron alloy components in an air/gas internal
environment. The components include air-start motors, fittings, piping, strainers, tanks,
tubing, and valves.
,The staff confirmed that the scope of the program element satisfies the criterion defined
in SRP-LR Section A.1.2.3.1. The staff concluded that this program attribute is
acceptable.

(2)

Preventive Actions - In LRA Section B.2.1.41, the applicant stated that the mitigative
actions include filter replacement and desiccant replacement. These actions maintain
the air quality and thereby reduce corrosion. The staff found that these are appropriate
preventive measures for reducing the effects of aging of the EDG air system.
The staff confirmed that the preventive actions program element satisfies the criterion
defined in SRP-LR Section A.1.2.3.2. The staff concluded that this program attribute is
acceptable.

(3)

Parameters Monitored or Inspected - In LRA Section B.2.1.41, the applicant stated that
the program provides for periodic inspection of moisture traps, pilot valves, and lift check
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valves for corrosion, erosion, pitting, and wear. These inspections are beyond the
identified aging effects of the long-lived passive components covered by the scope of
the Rule (and included in LRA Table 3.3.2.20), but are acceptable because they will
provide early indication of aging that would result from a reduction of air quality, and will
address the plant operating experience (see below). The LRA also states that the diesel
generator starting air piping and receivers will be inspected for loss of material using the
One-Time Inspection Program. The staff considers this an acceptable inspection for
confirming that any aging is not significant.
The staff confirmed that the parameters monitored or inspected program element
satisfies the criterion defined in SRP-LR Section A.1.2.3.3. The staff concluded that this
program attribute is acceptable.
(4)

Detection of Aging Effects - In LRA Section B.2.1.41, the applicant stated that the
detection of aging effects is through the periodic visual inspection of the moisture traps,
pilot valves, and lift check valves. The inspections are for corrosion, erosion, pitting, and
wear. In addition, the LRA states that the One-Time Inspection Program will be used to
inspect for loss of material in the emergency diesel starting air system piping and
receivers. The staffs review of the One-Time Inspection Program is in SER
Section 3.0.3.1.7. The staff found that these are appropriate inspections for the
identified aging effects.
The staff confirmed that the detection of aging effects program element satisfies the
criterion defined in SRP-LR Section A.1.2.3.4. The staff concluded that this program
attribute is acceptable.

(5)

Monitoring and Trending - In LRA Section B.2.1.41, the applicant stated that this
program is implemented through the Preventive Maintenance Program, which includes
provisions for monitoring and trending. In addition, failure to meet acceptance criteria
will result in corrective actions. The staff found that this is reasonable and acceptable
monitoring and trending.
The staff confirmed that the monitoring and trending program element satisfies the
criteria defined in SRP-LR Section A.1.2.3.5. The staff concluded that this program
attribute is acceptable.

(6)

Acceptance Criteria - In LRA Section B.2.1.41, the applicant stated that the acceptance
criteria are typically qualitative. An example would be "absence of corrosion." If these
criteria are not met, corrective actions result in an evaluation to ensure that the intended
functions are maintained. The staff found that performing an evaluation to ensure the
intended functions are maintained is an acceptable method of managing aging.
The staff confirmed that the acceptance criteria program element satisfies the criteria
defined in SRP-LR Section A.1.2.3.6. The staff concluded that this program attribute is
acceptable.

(10) Operating Experience - In LRA Section B.2.1.41, the applicant stated that during the
1980s, the diesel generator air-start system experienced failures of the air-start solenoid
valves during a start sequence. The air-start motor did not disengage due to corrosion
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debris, which pitted the air solenoid valve seats, preventing the air-start solenoid valves
from completely closing. In response, the applicant modified the system by installing air
dryers and moisture traps, implemented periodic maintenance including the replacement
of filters and desiccant, and verified the effectiveness of the modifications with
inspections.
The staff confirmed that the operating experience program element satisfies the criteria
defined in SRP-LR Section A.1.2.3.10. The staff concluded that this program attribute is
acceptable.
UFSAR SuDplement. In LRA Section A.2.3, the applicant provided the UFSAR supplement for
the Diesel Starting Air Program. The staff reviewed this section and determined that the
information in the UFSAR supplement provides an adequate summary description of the
program. The staff found this section of the UFSAR supplement met the requirements of
10 CFR 54.21 (d).
Conclusion. On the basis of its review of the applicant's program, the staff determined that the
applicant had demonstrated that it will adequately manage the effects of aging so that the
intended functions will be maintained consistent with the CLB for the period of extended
operation, as required by 10 CFR 54.21 (a)(3). The staff also reviewed the UFSAR supplement
for this AMP and concluded that it provides an adequate summary description of the program,
as required by 10 CFR 54.21(d).
3.0.3.3.4 Thermal Aging Embrittlement of Cast Austenitic Stainless Steel Program (B.2.1.13)
Summary of Technical Information in the Application. In its response to RAI 3.1.2.2-9 (see
Section :3.1.2.3.17), the applicant determined that this program should be deleted, however, the
staff decided to keep the evaluation as follows for the limited program scope.
The Thermal Aging Embrittlement of CASS Program is discussed in LRA Section B.2.1.13. The
applicant stated that the only CASS components within the scope of license renewal that were
determined to be susceptible to thermal aging embrittlement are the main steam line
flow-restricting venturis. The material of the venturis is low-molybdenum with a delta ferrite
content of 18.3 percent. The venturis are exposed to a reactor steam environment that is less
than 320 0C (610 IF). The applicant stated that, based on evaluation of material and
environmental characteristics in accordance with the guidelines of EPRI Technical Report
1000976, "Evaluation of Thermal Aging Embrittlement for Cast Austenitic Stainless Steel
Components - January 2001," a Thermal Aging Embrittlement of CASS Program is not
required.
Staff Evaluation. In accordance with 10 CFR 54.21 (a)(3), the staff reviewed the applicant's
Thermal Aging Embrittlement of Cast Austenitic Stainless Steel Program to determine the
validity of the applicant's conclusion that a Thermal Aging Embrittlement of CASS Program is
not required, and to ensure that the intended function(s) of the components will be maintained
consistent with the CLB for the period of extended operation.
CASS exposed to elevated temperatures is subject to thermal aging during service. The effects
of thermal aging include increases in tensile and a decrease in fracture toughness. The
decrease in fracture toughness is proportional to the level of ferrite in the material. Thermal
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aging of susceptible materials will continue until a saturation or fully aged point is reached. The
staff's position regarding thermal aging of CASS components is detailed in the letter from
Christopher Grimes (NRC) to Douglas Waters, (NEI), dated May 19, 2000. In order to
determine if the applicant evaluated the CASS components in accordance with the
aforementioned letter, the staff requested additional information from the applicant. The
applicant responded to the staff's RAI as discussed below.
In RAI B.2.1.13-1, the staff requested that the applicant provide the material specification
including material grade, chemical content, casting method, percent ferrite, and operating
temperature for the flow-restricting venturis. The staff also requested the applicant to confirm
that the flow-restricting venturis had been evaluated in accordance with the above referenced
staff letter dated May 19, 2000, and to state if the venturis were potentially susceptible to
thermal aging embrittlement when screened using the criteria outlined in the aforementioned
letter.
In its response, by letter dated December 9, 2004, the applicant stated that the main steam line
flow-restricting venturis are ASTM A 351 Grade CF8. The actual chemistry and casting method
are not known by the applicant. The operating temperature of the main steam line is 550'F,
and the applicant calculated the delta ferrite content to be 18.3 percent. Although the applicant
does not know the precise chemistry of the components, it used worst-case values for the
chemistry range of ASTM A 351 Grade CF8, as listed in the 1975 Annual Book of ASTM
Standards, to calculate the delta ferrite content using Hull's equivalent factors in
NUREG/CR-4513, 'Estimation of Fracture Toughness of Cast Stainless Steels During Thermal
Aging in LWR Systems."
Based on the screening criteria listed in Table 2 of the NRC letter dated May 19, 2000, neither
statically or centrifugally cast components with a low molybdenum content (0.5 percent max.)
and a delta ferrite level less than 20 percent are susceptible to thermal aging embrittlement.
The applicant stated in its response to RAI B.2.1.13-1 that the CASS flow-restricting venturis
have been evaluated for thermal aging in accordance with the guidance detailed in the May 19,
2000, NRC letter. Based on the applicant's evaluation of the flow-restricting venturis in
accordance with the NRC letter, the staff found acceptable the applicant's conclusion that a
CASS AMP is not required.
Conclusion. The staff reviewed the information provided in LRA Section B.2.1.13 as
supplemented by the applicant's response to the staffs RAI. On the basis of this review, the
staff concluded that the applicant had demonstrated that a thermal aging embrittlement of
CASS AMP is not required and hence no aging management for Thermal Aging Embrittlement
of Cast Austenitic Stainless Steel Program, as required by 10 CFR 54.21 (a)(3), is required for
the only CASS components within the scope of license renewal in the LRA application.
3.0.3.3.5 Unit I Periodic Inspection Program (B.2.1.42)
Summary of Technical Information in the Application. In the LRA, the applicant did not include a
description of the new, plant-specific AMP B.2.1.42, "Unit 1 Periodic Inspection Program.'
During the course of the staff's AMR of Unit 1 systems in layup for the extended outage, it was
realized that neither the GALL-recommended one-time inspection nor the Unit 1 restart
inspection would be sufficient in itself to monitor the effects of any new degradation that will
manifest during the period of extended operation. This plant-specific program is designed to
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monitor the condition of and perform periodic inspections of components that were in layup arid
have been requalified without replacement. A program description and a history of the program
development is described below (see Sections 3.7.1.2 and 3.7.1.3).
Staff Evaluation. In accordance with 10 CFR 54.21 (a)(3), the staff reviewed the information
included in AMP B.2.1.42 regarding the applicant's demonstration of the Unit 1 Periodic
Inspection Program to ensure that the effects of aging will be adequately managed so that the
intended functions will be maintained consistent with the CLB throughout the period of extended
operation.
The staff reviewed the Periodic Inspection Program against the AMP elements found in the
SRP-LR Section A.1.2.3 and Table A.1-1, and focused on how the program manages aging
effects through the effective incorporation of the 10 program elements (i.e., program scope,
preventive actions, parameters monitored or inspected, detection of aging effects, monitoring
and trending, acceptance criteria, corrective actions, confirmation process, administrative
controls, and operating experience).
The applicant indicated that the corrective actions, confirmation process, and administrative
controls are part of the site-controlled quality assurance program. The staff's evaluation of the
quality assurance program is discussed in SER Section 3.0.4. The remaining seven elements
are discussed below.
The program was initially submitted for review by TVA letter dated August 4, 2005. The staff
review determined that the required information submitted was not entirely complete or
consistent with the information identified in SRP-LR Section A.1.2.3. On September 2, 2005, in
an informal communication (8 staff questions) and in a formal meeting summary dated October
31, 2005, the staff requested additional information to support their review. The program was
revised and resubmitted by TVA letter dated November 16, 2005.
In NRC Question 1, the staff requested the applicant to review the entire SRP-LR Section
A.1.2.3 and to include additional applicable information. In NRC Question 2, the staff also
identified a general concern that, in the description of the program, the use of the term "failures"
is not appropriate for license renewal. In response, the applicant revised the term "failures" to
read, "acceptable degradation." The applicant also revised the UFSAR Section A.2.4 and the
description of each element to include the information identified in SRP-LR Section A.1.2.3, as
discussed below.
(1)

Scope of Program - In AMP Section B.2.1.42, the applicant stated that the program
provides periodic monitoring of the non-replaced piping/fittings that were not in service
supporting operation of Units 2 and 3. This piping is carbon/low-alloy or stainless steel
that was exposed to air, treated water, or raw water during the extended Unit 1
shutdown. The susceptible locations identified are those areas determined to have the
highest potential for service-induced wear or latent aging effects. The staff found, in
general, the scope of the program to be comprehensive and acceptable because it
includes components that were subject to lay-up at locations most susceptible to
degradation as a result of the extended outage. The applicant's response to Question 3,
letter dated November 16, 2005 revision, did not include a detailed AMR table (Table :3)
in a standard format. The format should include listing of system and components, and
specify reference to the new Inspection program, "B.2.1.42 Unit 1 Periodic Inspection
3-113

Program." as the AMP. This did not allow a staff review of specific combinations of
components, materials, environments and aging effects to be managed by the new Unit
1 Periodic Inspection Program. In addition, the applicant did not respond to NRC
Question 3(b) concerning the number of sample locations. Instead, the applicant stated
that its earlier response, dated May 18, 2005, in a table titled,"NDE Examinations
Performed for Original Non-replaced Piping, (3 sheets)," had identified specific
components, piping, and welds that will be included in the scope of this new program.
The applicant stated that the table included piping and welds in the RHRSW, Fire
protection, EECW, RCW, CRD, CS, FW, HPCI, MS, RCIC, RHR, and RBCCW systems.
The staff accepts this list to satisfy the requirement of the program element "scope" in
lieu of the detailed AMR table for purpose of this evaluation. However, in a
teleconference with the applicant on December 7, 2005, the applicant agreed (letter
dated December 20, 2005) to perform a revision of the LRA AMR Tables (Table 3) to
add the newly identified piping and components that will be included in the scope of the
program and identify these in appropriate systems tables in a future revision. Also, the
applicant agreed to review the adequacy of the number of sample locations on the basis
of a 95/95 confidence level.
The staff confirmed that the scope of the program element satisfies the criterion defined
in SRP-LR Section A.1.2.3.1. The staff concluded that the program attribute is
acceptable.
(2)

Preventive Actions - In the initial program Element 2, the applicant identified the Unit 1
Periodic Inspection Program as a detection program. Programs are normally identified
as condition monitoring, performance monitoring, or prevention and mitigation
programs. In NRC Question 5, the staff requested the applicant to clarify that the
program is a condition monitoring program. In the revised AMP Section B.2.1.42, the
applicant stated that the program is a condition monitoring program and, thus, there are
no preventive actions. The staff concurred with this assessment and does not identify
the need for any preventive actions associated with this program.
The staff confirmed that the preventive actions program element satisfies the criterion
defined in SRP-LR Section A.1.2.3.2. The staff concluded that the program attribute is
acceptable.

(3)

Parameters Monitored or Inspected - In AMP Section B.2.1.42, the applicant clarified
that the Unit 1 Periodic Inspection Program is a condition monitoring program and only
the first two items of the SRP-LR are applicable. The applicant identified that the
selected sample will be examined by the same or equivalent, methodology (UT
thickness for piping and UT shear wave and surface exam for weld), as performed to
determine acceptability of not replacing piping sections prior to restart. The applicant
stated that the susceptible locations were those areas determined to have the highest
potential for service-induced wear or latent aging effects, which includes all types of
corrosion. The applicant also identified that the inspection techniques utilized evaluate
internal conditions and are sensitive to the presence of unacceptable conditions,
including wear, erosion, corrosion (including crevice corrosion) if present. In addition,
the applicant initially identified that the sample selected for periodic inspection will be
based on a 90/90 confidence level consistent with the methodology identified in EPRI
107514. The staff was concerned that a 90/90 confidence level may not be appropriate
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and that EPRI 107514 had not been reviewed by the staff. In NRC Question 4, the staff
requested the applicant to clarify whether application of EPRI 107514 represented an
industry consensus for selecting a sample on the basis of 90/90 criteria. The applicant
was also requested to identify the sample size on the basis of 90/90 criteria versus
95/95 and to justify selecting a sample size on the basis of the 90/90 criteria versus the
more restrictive 95/95 criteria. In its response, dated November 16, 2005, the applicant
revised the sample size basis to reflect a confidence level of 95/95 and replaced the
EPRI reference with "Elementary Statistical Analysis." The staff's review of the
acceptability of the revised basis for the sample size is further discussed under
Element 4. The staff found that the parameters monitored or inspected will provide
symptomatic evidence of potential degradation and, therefore, are acceptable.
The staff confirmed that the parameters monitored or inspected program element
satisfies the criterion defined in SRP-LR Section A.1.2.3.3. The staff concluded that this
program attribute is acceptable.
(4)

Detection of Aging Effects - SRP Section A.1.2.3.4 states that the applicant is to provide
justification, including codes and standards referenced, that the inspection technique
and frequency are adequate to detect the aging effects before a loss of SC intended
function. In the initial submittal of AMP B.2.1.42, the applicant did not identify any codes
and standards. In NRC Question 6, the staff requested the applicant to include
additional information to demonstrate that the technique and frequency of future
inspections is justified. In revised AMP Section B.2.1.42, in its submittal dated
November 16, 2005, the applicant stated that the program is not covered by industry
codes or standards and the selected inspection methodologies are based on the
inspections performed to determine whether components require replacement prior to
restart. The applicant also stated that the examination techniques utilized for the
baseline inspection were ultrasonic thickness measurements for the piping and
ultrasonic shear wave for welds. The applicant identified that the restart inspections can
be used as a baseline and additional periodic inspections of sample locations will be
performed after Unit 1 is returned to service and again within the first ten years of the
period of extended operation. The use of ultrasonic thickness measurements and
ultrasonic shear wave techniques should be capable of detecting most forms of internal
degradation of the piping and welds caused by the extended outage. The staff was
concerned that inspections may not be performed to recognized codes and standards
and UT inspection may not be the best technique to detect certain types of corrosion.
The staff believes that codes and standards such as ASME Section V and ASTM, are
appropriate references. Based on industry standards such as ASTM G46-94 and
standard practices identified in EPRI documents and the GALL Report, visual
inspections may be a more appropriate technique to identify certain types of internal
degradation, such as pitting and MIC. Therefore, the applicant was requested to identify
specific codes and standards used for periodic inspections and evaluate the
acceptability of UT alone to detect all forms of corrosion. In a teleconference with the
applicant on December 7, 2005 (applicant submittal dated December 20, 2005) the
applicant indicated that internal visual inspections are performed as part of other aging
management programs when the system is open, but UT is preferred for periodic
inspection trending purposes, since opportunistic internal inspections are limited by
a ccessibility. The applicant stated that it will also perform suitable trending for
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degradations that could appear during the extended operation, and will apply BFN's
Corrective Action Program including appropriate mitigative action if any degradation
could lead to loss of intended function. The staff found that a combination of
opportunistic internal visual inspections combined with periodic UT inspections to be
acceptable techniques to detect latent aging effects.
In regard to the basis for the sample size addressed in the SRP-LR "Detection of Aging
Effects" element, the applicant described the sample size basis under Element 3,
"Parameters Monitored or Inspected."The applicant applied a statistical analysis to
establish a confidence level of 95/95 for selecting a sample size within a common
material and environment. In SER Section A.2.4, submitted by letter dated October 19,
2005, the applicant stated that if unacceptable degradation is identified, the sample size
will be appropriately expanded. Although the applicant did not respond to staff's request
in NRC Question 3(b) concerning the number of sample locations (scope) to be
inspected, the applicant did adequately identify the basis for the sample size.
The staff concurred that application of periodic internal visual and ultrasonic inspections
are acceptable to detect that aging effects may be occurred during the extended outage.
The staff found that the 95/95 confidence level is an acceptable basis for determining an
adequate sample size and that a provision to expand the sample size is consistent with
industry practice and SRP-LR Section A.1.2.3.4. The staff concluded that this program
attribute is acceptable.
(5)

Monitoring and Trending - In the initial submittal of AMP B.2.1.42, the applicant did not
identify if results will be monitored and trended. In NRC question 7, the staff requested
the applicant to clarify that results will be monitored and trended. In its response, the
applicant confirmed that the program has been revised to clarify the requirement to
monitor and trend the results of periodic inspections. In revised AMP Section B.2.1.42,
the applicant stated that the inspection frequency is re-evaluated each time the
inspection is performed and can be changed based on the trend of the results. SRP-LR
Section A.1.2.3.5 states that plant-specific and/or industry-wide operating experience
may be considered in evaluating the appropriateness of the technique and frequency.
The staff found that the overall monitoring and trending proposed by the applicant are
acceptable because there is reasonable assurance that effective periodic inspections
combined with the Corrective Action Program will effectively manage the applicable
aging effects.
The staff confirmed that the monitoring and trending program element satisfies the
criterion defined in SRP-LR Section A.1.2.3.5. The staff concluded that this program
attribute is acceptable.

(6)

Acceptance Criteria - In AMP Section B.2.1.42, the applicant stated that the acceptance
criteria is that the pipe wall will remain above minimum acceptable wall thickness until
the next periodic inspection, and that no unacceptable weld cracks exist. The staff found
that the application of minimum wall thickness and no unacceptable weld cracks based
on the Code of record to be reasonable and appropriate acceptance criteria to maintain
the intended functions of the components inspected.
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The staff confirmed that the acceptance criteria program element satisfies the criterion
defined in SRP-LR Section A.1.2.3.6. The staff concluded that this program attribute is
acceptable.
(10) Operating Experience - In NRC Question 8 of the informal staff request of September 2,
2005, the staff requested the applicant to identify a commitment to provide (or have
available for review) operating experience for this new program in the future to confirm
ils effectiveness. The applicant's response confirmed that the program has been revised
to clarify the requirement to evaluate the results of the periodic inspections to verify
program effectiveness. In the revised version of AMP Section B.2.1.42, the applicant
stated that the Unit 1 Periodic Inspection Program is a new program that will monitor the
operating conditions of Unit 1 components that were not replaced during the Unit 1
restart. The applicant credits the trending data developed in Element 5 to demonstrate!
the effectiveness of the Unit 1 Periodic Inspection Program. The staff found that there is
reasonable assurance that the use of trending data will provide objective evidence to
determine the effectiveness of the periodic inspection program.
The staff confirmed that the operating experience program element satisfies the criterion
defined in SRP-LR Section A.1.2.3.10. The staff concluded that this program attribute is
acceptable.
UFSAR SuDplement. By letter dated November 16, 2005, the applicant provided the following
UFSAR supplement for the Unit I Periodic Inspection Program:
The Unit 1 Periodic Inspection Program is a new program that performs periodic
inspections of the non-replaced piping/fittings that were not in service supporting
operation of Units 2 and 3 following the extended Unit 1 outage to verify that no latent
aging effects are occurring, and to correct degraded conditions prior to loss of function.
During the Unit I restart project, examinations were performed to verify acceptability of
the existing piping that was not replaced. The specific examinations are discussed in the
IVA Letter to the U.S. Nuclear Regulatory Commission, Document Control Desk,
C3rowns Ferry Nuclear Plant (BFN) - Units 1, 2, and 3 - License Renewal Application
(ILRA) - Response to NRC Request for Additional Information Concerning the Unit 1
Lay-up Program (TAC Nos. MC1704, MCI 705, and MC1706)" dated May 18, 2005. This
piping is carbon/low-alloy or stainless steel that was exposed to air, treated water, or
raw water during the extended Unit 1 shutdown. The Unit 1 Periodic Inspection Program
will examine a sample of those locations examined for plant restart as discussed in the
rmferenced letter to verify that no latent aging effects are occurring. The sample size will
be determined in accordance with the sampling methodology described in S. S. Wilks,
"Elementary Statistical Analysis," Princeton University Press, 1948. If unacceptable
degradation is identified, the sample size will be appropriately expanded. The initial
sample, once selected, will be utilized in subsequent inspections, if practical.
These periodic inspections are in addition to the restart inspections performed prior to
Ulnit 1 restart. The Unit 1 periodic inspections will be performed after Unit 1 is returned
to operation. The susceptible locations identified are those areas determined to have the
highest potential for service-induced wear or latent aging effects. The inspection
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techniques utilized evaluate internal conditions that are sensitive to the presence of
unacceptable conditions including wear, erosion, and corrosion (including crevice
corrosion) if present. For these locations, the restart inspections can be utilized as a
baseline for comparison.
The Unit 1 periodic inspections will be performed after Unit 1 is returned to operation
and prior to the end of the current operating period. The second periodic inspection of
all sample locations will be completed within the first ten E2-9 years of the period of
extended operation. The inspection frequency is re-evaluated each time the inspection
is performed and can be changed based on the trend of the results. The inspections will
continue until the trend of the results provides a basis to discontinue the inspections.
The staff reviewed the above UFSAR supplement and determined that it provides an adequate
summary description of the program. The staff found that this section of the UFSAR
supplement met the requirements of 10 CFR 54.21 (d).
Conclusion. On the basis of its review of the applicant's program, the staff found that the Unit 1
Periodic Inspection Program adequately addresses the 10 program elements identified in
Appendix A of the SRP-LR, and that the program will adequately manage the aging effects for
which it is credited. The staff also reviewed the UFSAR supplement for this aging management
program and found that it provides an adequate summary description of the program, as
required by 10 CFR 54.21(d).
3.0.4 Quality Assurance Program Attributes Integral to Aging Management Programs
Pursuant to 10 CFR 54.21 (a)(3), a license renewal applicant is required to demonstrate that the
effects of aging on SCs subject to an AMR will be adequately managed so that their intended
functions will be maintained consistent with the CLB for the period of extended operation.
SRP-LR, Branch Technical Position RLSB-1, "Aging Management Review - Generic," describes
ten attributes of an acceptable AMP. Three of these ten attributes are associated with the
quality assurance activities of corrective action, confirmation processes, and administrative
controls. Table A.1-1, "Elements of an Aging Management Program for License Renewal," of
Branch Technical Position RLSB-1 provides the following description of these quality attributes:
*

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

*

The confirmation process should ensure that preventive actions are adequate and that
appropriate corrective actions have been completed and are effective.

*

Administrative controls should provide a formal review and approval process.

SRP-LR, Branch Technical Position IQMB-1, "Quality Assurance For Aging Management
Programs," noted that those aspects of the AMP that affect quality of SR SSCs are subject to
the quality assurance (QA) requirements of 10 CFR Part 50, Appendix B. Additionally, for NSR
SCs subject to an AMR, the existing 10 CFR Part 50, Appendix B, QA program may be used by
the applicant to address the elements of corrective action, the confirmation process, and
administrative controls. Branch Technical Position IQMB-1 provides the following guidance with
regard to the QA attributes of AMPs:
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*

SOR structures and components are subject to 10 CFR Part 50, Appendix B,
requirements, which are adequate to address all quality-related aspects of an AMP
consistent with the CLB of the facility for the period of extended operation.

*

For NSR SCs that are subject to an AMR for license renewal, an applicant has an option
to expand the scope of its 10 CFR Part 50 Appendix B program to include these
structures and components to address corrective actions, the confirmation process, and
administrative controls for aging management during the period of extended operation.
In this case, the applicant should document such a commitment in the FSAR
supplement in accordance with 10 CFR 54.21 (d).

3.0.4.1 Summary of Technical Information in the Application
LRA Section 3.0, "Aging Management Review Results," provides an AMR summary for each
unique structure, component, or commodity group at Units 2 and 3, (Unit 1 is in an extended
outage) determined to require aging management during the period of extended operation. This
summary includes identification of aging effects requiring management and AMPs utilized to
manage these aging effects. LRA Appendix A, "UFSAR Supplement," and Appendix B, "Aging
Management Program Descriptions," demonstrate how the identified programs manage aging
effects using attributes consistent with the industry and staff guidance. In LRA Appendix A, the
applicant does not commit that the QA Program includes the elements of corrective action,
confirmation process, and administrative controls or that it is applicable to both SR and NSR
SSCs that are within the scope of license renewal. However, in LRA Section B.1.3, "Quality
Assurance and Administrative Controls," in "Aging Management Program Descriptions," the
applicant stated that the QA Program implements the requirements of 10 CFR Part 50,
Appendix B, and is consistent with the summary in SRP-LR Appendix A.2 (Reference B-1). The
QA Program includes the elements of corrective action, confirmation process, and
administrative control, and it is applicable to the SR and NSR SSCs that are subject to an AMIR.
In many cases, existing programs were found to be adequate for managing aging effects during
the period of extended operation. Generically, the three elements are applicable as follows:
Corrective Action. A single corrective action process is applied regardless of the safety
classification of the structure or component. Corrective actions are implemented through the
initiation of a Problem Evaluation Report (PER) in accordance with the applicant's nuclear
procedure established to implement the provisions of 10 CFR Part 50 Appendix B. Plant
procedures require the initiation of a PER to document actual or potential problems, including
unexpected plant equipment degradation, damage, failure, malfunction, or loss. Site procedures
that implement aging management activities for license renewal require that a PER be prepared
whenever non-conforming conditions are found (i.e., the acceptance criteria are not met).
Equipment deficiencies are corrected through the initiation of a work order in accordance with
plant procedures. Although equipment deficiencies may initially be documented by a work
order, the corrective action process specifies that a PER also be initiated if required.
Confirmation Process. The confirmation process ensures that follow-up actions are taken to
verify effective implementation of corrective actions. The measure of effectiveness is in terms of
correcting the adverse conditions and precluding their recurrence. Relevant applicant
procedures include provisions for timely evaluation of adverse conditions and implementation of
any corrective actions required, including root cause determinations and prevention of
recurrence where appropriate. The procedure requires determinations. The corrective action
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process also requires monitoring for potentially adverse trends. A PER is required if adverse
trends persist. Since the same 10 CFR 50, Appendix B, corrective action and confirmation
process is applied for nonconforming SR and NSR SCs subject to AMR for license renewal, the
Corrective Action Program is consistent with the GALL Report.
Administrative Controls. AMPs are administered through various plant implementation
documents, which are subject to administrative controls, including a formal review and approval
process in accordance with the requirements of 10 CFR Part 50, Appendix B, and, therefore
are consistent with SRP-LR.

3.0.4.2 Staff Evaluation
The staff reviewed the applicant's QA controls for AMPs as described in the LRA. The purpose
of this review was to assure that the aging management activities were consistent with the
staffs guidance described in SRP-LR, Section A.2, "Quality Assurance for AMPs (Branch
Technical Position IQMB-1)," regarding QA attributes of AMPs. Based on the staffs evaluation,
the descriptions and applicability of the plant-specific AMPs and their quality attributes provided
in LRA Appendix B.1.3 are consistent with the staffs position regarding QA for aging
management. In particular, the applicant noted that its QA Program provides elements of
corrective action, confirmation processes, and administrative controls for both SR and NSR
SSCs. However, the applicant did not describe the use of the QA Program and its associated
attributes in LRA Appendix A, "UFSAR" Appendix A. Specifically, consistent with Branch
Technical Position IQMB-1, the applicant should either document a commitment to expand the
scope of its 10 CFR Part 50 Appendix B program to include NSR SCs subject to an AMP to
address the AMP quality attributes during the period of extended operation, or propose an
alternate means to address this issue. In RAI 2.1-3. dated July 30, 2004, the staff requested the
applicant to clarify its position with regard to the quality attributes of AMPs in LRA Appendix A.
By letter dated September 3, 2004, the applicant responded as follows:
The following statement supplements LRA Appendix A.1, "Aging Management Programs:"
The integrated plant assessment for license renewal identified new programs,
enhancements to existing programs, and existing programs necessary to continue
operation of BFN Units 1, 2, and 3 during the additional twenty years beyond the initial
license term. This chapter describes those programs. The TVA Nuclear Quality
Assurance Program implements the requirements of 10 CFR 50, Appendix B. The TVA
Nuclear Quality Assurance Program includes elements of corrective action, confirmation
process, and administrative controls. These elements are applicable to all aging
management programs credited for license renewal. The Corrective Action Program
ensures corrective actions, including root cause determinations and prevention of
recurrence are timely. The Corrective Action Program also includes the confirmation
process that ensures preventive actions are adequate and that appropriate corrective
actions have been complete and are effective. Administrative controls provide for a
formal review and approval process of program implementing documents.
The staff reviewed the statement and requested that the applicant revise the statement made in
its September 24, 2004, response to explicitly state that the applicant's 10 CFR Part 50,
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Appendix B, Quality Assurance Program will apply to both SR and NSR SSCs within the scope
of license renewal and subject to one or more of the AMPs.
By letter dated October 18, 2004, the applicant provided a supplemental response, which
stated, in part, that the elements (corrective action, confirmation process, and administrative
controls) are applicable to all AMPs, SSCs, systems, and components. The staff reviewed thE.
revised response and finds that it adequately addresses the staffs concerns regarding
application of the AMPs to both SR and NSR SSCs within the scope of license renewal and
subject 1o one or more of the AMPs, and is, therefore, acceptable. The staff considered the
information provided by the applicant acceptable and the staffs concern described in RAI 2.1-3
is resolved.
3.0.4.3 Conclusion
The staff found that the QA attributes of the applicant's AMPs are consistent with
10 CFR 54.21 (a)(3). Specifically, the applicant described the quality attributes of the programs
and activities for managing the effects of aging for both SR and NSR SSCs within the scope of
license renewal and stated that 10 CFR Part 50 Appendix B provides corrective actions,
confirmation processes, and administrative controls. Therefore, the applicant's QA description
for its AMPs is acceptable.
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3.1 Aging Management Review of Reactor Vessel, Internals, and Reactor Coolant
System
This section of the SER documents the staffs review of the applicant's AMR results for the
reactor vessel, internals, and reactor coolant system components and component groups
associated with the following systems:
*
*
*
*

reactor vessel
reactor vessel internals
reactor vessel vents and drains
reactor recirculation

3.1.1 Summary of Technical Information in the Application
In LRA Section 3.1, the applicant provided AMR results for components. In LRA Table 3.1.1,
"Summary of Aging Management Review Evaluations for Reactor Coolant System Evaluated in
Chapter IV of NUREG-1801," the applicant provided a summary comparison of its AMRs with
the AMRs evaluated in the GALL Report for the reactor vessel, internals, and reactor coolant
system components and component groups.
The applicant's AMRs incorporated applicable operating experience in the determination of
AERMs. These reviews included evaluation of plant-specific and industry operating experience.
The plant-specific evaluation included reviews of condition reports and discussions with
appropriate site personnel to identify AERMs. The applicant's review of industry operating
experience included a review of the GALL Report and operating experience issues identified
since the issuance of the GALL Report.
3.1.2 Staff Evaluation
The staff reviewed LRA Section 3.1 to determine if the applicant had provided sufficient
information to demonstrate that the effects of aging for the reactor vessel, internals, and reactor
coolant system components that are within the scope of license renewal and subject to an AMR
will be adequately managed so that the intended functions will be maintained consistent with
the CLB for the period of extended operation, as required by 10 CFR 54.21 (a)(3).
The staff performed an onsite audit of AMRs during the weeks of June 21 and July 26, 2004, to
confirm the applicant's claim that certain identified AMRs were consistent with the GALL
Report. The staff did not repeat its review of the matters described in the GALL Report;
however, the staff did verify that the material presented in the LRA was applicable and that the
applicant had identified the appropriate GALL AMRs. The staffs evaluations of the AMPs are
documented in SER Section 3.0.3. Detail of the staffs audit evaluation are documented in the
BFN audit and review report and are summarized in SER Section 3.1.2.1.
In the onsite audit, the staff also selected AMRs that were consistent with the GALL Report and
for which further evaluation is recommended. The staff confirmed that the applicant's further
evaluations were consistent with the acceptance criteria in SRP-LR Section 3.1.2.2. The staffs
audit evaluations are documented in the BFN audit and review report and are summarized in
SER Section 3.1.2.2.
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In the onsite audit, the staff also conducted a technical review of the remaining AMRs that were
not consistent with, or not addressed in, the GALL Report. The audit and technical review
included evaluating whether all plausible aging effects were identified and evaluating whether
the aging effects listed were appropriate for the combination of materials and environments
specified. The staffs audit evaluations are documented in the BFN audit and review report and
are summarized in SER Section 3.1.2.3. The staffs evaluation of its technical review is also
documented in SER Section 3.1.2.3.
Finally, the staff reviewed the AMP summary descriptions in the UFSAR supplement to ensure
that they provided an adequate description of the programs credited with managing or
monitoring aging for the reactor vessel, internals, and reactor coolant system components.
Table 3.1-1 below provides a summary of the staffs evaluation of components, aging
effects/inechanisms, and AMPs listed in LRA Section 3.1, that are addressed in the GALL
Report.
Table 3.1-1 Staff Evaluation for Reactor Vessel, Internals, and Reactor Coolant System
Components in the GALL Report
Component Group

Aging Effect/

AMP in GALL

.

Mechanism

Report

Reactor coolant
pressure boundary
components
(Item Number

AMP In LRA
:

'Staff Evaluation-

._._;_.

Cumulative fatigue
damage

TLAA, evaluated in
accordance with
10 CFR 54.21(c)

TLAA

This TLAA is
evaluated in
Section 4.3, Metal
Fatigue

Loss of material
due to general,
pitting, and crevice
corrosion

Inservice Inspection
Program; Water
Chemistry Program

N/A

Not applicable
BFN does not have
isolation condenser
The isolation
condenser function
is performed by tl e

3.1.1.1)

Isolation condenser
(Item Number
3.1.1.3)
-

RCIC system

Pressure vessel
ferritic materials
that havey a neutron
fluence greater than
1017 n/cm 2
(E > 1 MeV)
(Item Number
3.1.1.4)

Loss of fracture
toughness due to
neutron irradiation
embrittlement

TLAA, evaluated in
accordance with
Appendix G of
10 CFR 50 and
RG 1.99

3-123

Reactor Vessel
Surveillance
Program

Consistent with
GALL which
recommends further
evaluation
(See Section
3.1.2.2.3)

TLAA

This TLAA is
evaluated in
Section 4.2,
Neutron
Embrittlement of
Reactor Vessel and
Intemals

Component Group
Reactor vessel
beltline shell and
welds
(Item Number
3.1.1.5)

|
Aging Effect'
IYMechanis mn
Loss of fracture
toughness due to
neutron irradiation
embrittlement

AMP inGALL iA
R p rt
Reactor Vessel
Surveillance
Program

P
:tLff
A
iA
_

_

_

_

Eva uation
_

_

_

Reactor Vessel
Surveillance
Program

_

_

_

_

_

_

_

Consistent with
GALL which
recommends further
evaluation
(See Section
3.1.2.2.3)

Small-bore reactor
coolant system and
connected systems
piping
(Item Number
3.1.1.7)

Crack initiation and
growth due to stress
corrosion cracking
(SCC), intergranular
stress corrosion
cracking (IGSCC),
and thermal and

Inservice Inspection
Program; Water
Chemistry Program;
One-Time
inspection Program

Inservice Inspection
Program; Chemistry
Control Program;
One-Time
inspection Program

Consistent with
GALL which
recommends further
evaluation
(See Section
3.1.2.2.4)

Plant-specific

Stress Corrosion
Cracking Program;
Inservice Inspection
Program; Chemistry

See Section
3.1.2.3.6

mechanical loading

Jet pump sensing
line and reactor
vessel flange leak
detection line

Crack initiation and
growth due to SCC,
IGSCC, or cyclic
loading

(Item Number

Control Program;

.

One-Time
Inspection Program

3.1.1.8)
Isolation condenser
(Item Number
3.1.1.9)

Crack initiation and
growth due to SCC
or cyclic loading

Inservice Inspection
Program; Water
Chemistry Program

N/A

Not applicable
BFN does not have
isolation condenser
The isolation
condenser function
is performed by the
RCIC system (See
Section 3.1.2.2.4)

Reactor vessel
closure studs and
stud assembly
(Item Number
3.1.1.22)

Crack initiation and
growth due to SCC
an/or IGSCC

Reactor Head
Closure Studs
Program

Reactor Head
Closure Studs
Program

Consistent with
GALL which
recommends no
further evaluation
(See Section
3.1.2.1.12)

CASS pump casing
and valve body
(Item Number
3.1.1.23)

Loss of fracture
toughness due to
thermal aging
embrittlement

Inservice Inspection
Program

Inservice Inspection
Program

Consistent with
GALL which
recommends no
further evaluation
(See Section
3.1.2.3.17)

CASS piping
(Item Number
3.1.1.24)

Loss of fracture
toughness due to
thermal aging
embrittlement

Thermal Aging
Embrittlement of
CASS Program

N/A

Not applicable
No RCPB CASS
piping and fittings
are used in BFN
(See Section

3.1.2.3.17)
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Aging Effecl

Cornporient Group
. . *. n-

¢,

BWR piping and
fittings; steam
generator
components
(Item Number

^

Mechanism.:N

Wall thinning due to
flow accelerated
corrosion

AMP in GALL:: . AMP in LRA*

Report

:

Flow Accelerated
Corrosion Program

Flow Accelerated
Corrosion Program

Consistent with
GALL which
recommends no
further evaluation
(See Section
3.1.2.2.12)

3.1.1.25)

Reactor coolant
pressure boundary
(RCPB) valve
closure totting,
manway and
holding tolting,
closure tolting in
high-pressure and
high-temperature
systems
(Item Number

Staf Evaluation

-__.__m___.-

Loss of material
due to wear; loss of
preload due to
stress relaxation;
and crack initiation
and growth due to
cyclic loading
and/or SCC

Bolting Integrity
Program

Bolting Integrity
Program

Consistent with
GALL which
recommends further
evaluation
(See Section
3.1.2.3.4)

Crack initiation and
growth due to cyclic
loading

Feedwater Nozzle
Program; CRD
Return Line Nozzle
Program

Feedwater Nozzle
Program; CRD
Return Line Nozzle
Program

Consistent with
GALL which
recommends no
further evaluation
(See Sections

3.1.1.26)

Feedwater and
control rod drive
(CRD) return line
nozzles
(Item Number

3.1.2.2.4, 3.1.2.3.9)

3.1.1.27)

Vessel shell
attachment welds
(Item Number
3.1.1.28)

Crack initiation and
growth due to SCC
and/or IGSCC

BWR Vessel ID
Attachment Welds
Program; Water
Chemistry Program

BWR Vessel ID
Attachment Welds
Program; Chemistry
Control Program

Consistent with
GALL with
exceptions
(See Section
3.1.2.3.7)

Nozzle safe ends,
recirculation pump
casing, connected
systems piping and
fittings, body and

Crack initiation and
growth due to SCC
and/or IGSCC

BWR Stress
Corrosion Cracking
Program; Water
Chemistry Program

BWR Stress
Corrosion Cracking
Program; Chemistry
Control Program

bonnet of valves

Consistent with
GALL which
recommends further
evaluation
(See Section
3.1.2.3.8)

(Item Number
3.1.1.29_

Penetrations
(Item Number
3.1.1.30)

__

Crack initiation and
growth due to SCC,
IGSCC, and/or
cyclic loading

BWR Bottom Head
Penetrations
Program; Water
Chemistry Program

BWR Bottom Head
Penetrations
Program; Chemistry
Control Program

Consistent with
GALL which
recommends further
evaluation
(See Section
3.1.2.3.11)
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Component Group'

Aging Effectl,
.:Mechanism

xAMPIn GALL'
Report,.;

API

R'

Staff Evaluation.,

Core shroud and
core plate, support
structure, top guide,
core spray lines and
spargers, jet pump
assemblies, control
rod drive housing,
nuclear instrument
guide tubes
(Item Number
3.1.1.31)

Crack initiation and
growth due to SCC,
IGSCC, and/or
irradiation assisted
stress corrosion
cracking ( IASCC)

BWR Vessel
Internals Program;
Water Chemistry
Program

BWR Vessel
Internals Program;
Chemistry Control
Program

Consistent with
GALL which
recommends further
evaluation
(See Section
3.1.2.3.16)

Core shroud and
core plate access
hole cover (welded
and mechanical
covres)
(Item Number
3.1.1.32)

Crack initiation and
growth due to SCC,
IGSCC, and/or
IASCC

ASME Section Xl
Inservice Inspection
Program; Water
Chemistry Program

ASME Section Xl
Inservice Inspection
Program; Chemistry
Control Program

Consistent with
GALL which
recommends further
evaluation
(See Section
3.1.2.3.2)

Jet pump assembly
castings and
orificed fuel support
(Item Number
3.1.1.33)

Loss of fracture
toughness due to
thermal aging and
neutron irradiation
embrittlement

Thermal Aging and
Neutron Irradiation
Embrittlement

N/A

Not required for
BFN
(See Section
3.1.2.3.17)

Unclad top head
and nozzles
(Item Number
3.1.1.34)

Loss of material
due to general,
pitting, and crevice
corrosion

Inservice Inspection
Program; Water
Chemistry Program

Inservice Inspection
Program; Chemistry
Control Program

Consistent with
GALL which
recommends further
evaluation
(See Section
3.1.2.3.18)

The staff's review of the BFN component groups followed one of several approaches. One
approach, documented in SER Section 3.1.2.1, involves the staffs review of the AMR results
for components in the reactor vessel, internals, and reactor coolant system that the applicant
indicated are consistent with the GALL Report and do not require further evaluation. Another
approach, documented in SER Section 3.1.2.2, involves the staffs review of the AMR results
for components in the reactor vessel, internals, and reactor coolant system that the applicant
indicated are consistent with the GALL Report and for which further evaluation is
recommended. A third approach, documented in SER Section 3.1.2.3, involves the staffs
review of the AMR results for components in the reactor vessel, internals, and reactor coolant
system that the applicant indicated are not consistent with, or not addressed in, the GALL
Report. The staffs review of AMPs that are credited to manage or monitor aging effects of the
reactor vessel, internals, and reactor coolant system components is documented in SER
Section 3.0.3.

3.1.2.1 AMR Results That Are Consistent with the GALL Report, for Which Further
Evaluation is Not Recommended
Summary of Technical Information in the Application. In LRA Section 3.1.2.1, the applicant
identified the materials, environments, and AERMs. The applicant identified the following
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programs that manage the aging effects related to the reactor vessel, internals, and reactor
coolant system components:
*

ASME Section XI Subsections IWB, IWC, and IWD Inservice Inspection Program

*

13WR Control Rod Drive Retum Line Nozzle Program

*

i3WR Feedwater Nozzle Program

*

13WR Penetrations Program

*

13WR Vessel ID Attachment Welds Program

*

13WR Stress Corrosion Cracking Program

*

Chemistry Control Program

*

One-time Inspection Program

*

Reactor Head Closure Studs Program

*

Reactor Vessel Surveillance Program

*

13WR Vessel Internals Program

*

Thermal Aging and Neutron Irradiation Embrittlement of Cast Austenitic Stainless Steel
(CASS) Program

*

B3olting Integrity Program

*

Flow-Accelerated Corrosion Program

*

systems Monitoring Program

*

Open-Cycle Cooling Water System Program

*

Selective Leaching of Materials Program

Staff Evaluation. In LRA Tables 3.1.2-1 through 3.1.2-4, the applicant provided a summary of
AMRs for the reactor vessel, internals, and reactor coolant system components, and identified
which AMRs it considered to be consistent with the GALL Report.
For component groups evaluated in the GALL Report for which the applicant claimed
consistency with the GALL Report, and for which the GALL Report does not recommend further
evaluation, the staff performed an audit and review to determine whether the plant-specific
components contained in these GALL Report component groups were bounded by the GALL.
Report evaluation.
The applicant provided a note for each AMR line item. The notes described how the information
in the tables aligns with the information in the GALL Report. The staff audited those AMRs with
Notes A through E, which indicated the AMR was consistent with the GALL Report.
Note A indicated that the AMR line item is consistent with the GALL Report for component,
material, environment, and aging effect. In addition, the AMP is consistent with the AMP
identified in the GALL Report. The staff audited these line items to verify consistency with the
GALL Report and the validity of the AMR for the site-specific conditions.
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Note B indicated that the AMR line item is consistent with the GALL Report for component,
material, environment, and aging effect. In addition, the AMP takes some exceptions to the
AMP identified in the GALL Report. The staff audited these line items to verify consistency with
the GALL Report. The staff verified that the identified exceptions to the GALL AMPs had been
reviewed and accepted by the staff. The staff also determined whether the AMP identified by
the applicant was consistent with the AMP identified in the GALL Report and whether the AMR
was valid for the site-specific conditions.
Note C indicated that the component for the AMR line item is different from, but consistent with
the GALL Report for material, environment, and aging effect. In addition, the AMP is consistent
with the AMP identified by the GALL Report. This note indicates that the applicant was unable
to find a listing of some system components in the GALL Report. However, the applicant
identified a different component in the GALL Report that had the same material, environment,
aging effect, and AMP as the component that was under review. The staff audited these line
items to verify consistency with the GALL Report. The staff also determined whether the AMR
line item of the different component was applicable to the component under review and whether
the AMR was valid for the site-specific conditions.
Note D indicated that the component for the AMR line item is different from, but consistent with,
the GALL Report for material, environment, and aging effect. In addition, the AMP takes some
exceptions to the AMP identified in the GALL Report. The staff audited these line items to verify
consistency with the GALL Report. The staff verified whether the AMR line item of the different
component was applicable to the component under review. The staff verified whether the
identified exceptions to the GALL AMPs had been reviewed and accepted by the staff. The staff
also determined whether the AMP identified by the applicant was consistent with the AMP
identified in the GALL Report and whether the AMR was valid for the site-specific conditions.
Note E indicated that the AMR line item is consistent with the GALL Report for material,
environment, and aging effect, but a different AMP is credited. The staff audited these line
items to verify consistency with the GALL Report. The staff also determined whether the
identified AMP would manage the aging effect consistent with the AMP identified by the GALL
Report and whether the AMR was valid for the site-specific conditions.
The staff conducted an audit and review of the information provided in the LRA, as documented
in its BFN audit and review report. The staff did not repeat its review of the matters described in
the GALL Report. However, the staff did verify that the material presented in the LRA was
applicable and that the applicant had identified the appropriate GALL Report AMRs. The staffs
evaluation is discussed below.
For aging management evaluations that the applicant stated are consistent with the GALL
Report and for which further evaluation is not recommended, the staff conducted its audit of the
LRA to determine if the applicant's reference to the GALL Report is acceptable.
The staff reviewed the LRA to confirm that the applicant: (1) provided a brief description of the
system, components, materials, and environment, (2) stated that the applicable aging effects
had been reviewed and are evaluated in the GALL Report, and (3) identified those aging effects
for the reactor vessel, internals, and RCS system components that are subject to an AMR.
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A review of the Table 2s identified the following issues:
The staff identified that LRA Table 3.1.2.2 presents the AMR for the reactor vessel internals
core shroud and core plate (row 1). The corresponding GALL Report Item IV.B1.1-d indicates
that the access hole cover (AHC) welds would require an augmented inspection (UT or other
demonstrated acceptable inspection) to manage crack initiation due to SCC in the crevice
regions of the access hole covers which are not amenable to visual inspections. This issue has
been addressed in GE Service Information Letter (SIL) 462 (1988) after circumferential SCC
was found in a creviced AHC fabricated from nickel alloy 600. BFN Technical Justification
Number TJ-2004-02, dated 3-02-2004, provides justification for variance from GE SIL 462,
revision 1, that provides guidance on inspection of core shroud AHCs. BFN has implemented
the GE {>IL requirements for Units 2 and 3, and they will be applicable to all three units upon
re-start of Unit 1. Details of AHC replacements are provided in RAI 3.1.2-6(A) response, by
letter dated January 31, 2005 and May 25, 2005, respectively. The staff found this acceptable.
The stalf identified that LRA Table 3.1.2.2, is not consistent with the GALL Report,
Item IVE31.4-d, and asked the applicant for an explanation. By letter dated October 8, 2004, tie
applicant submitted its formal response to the staff, stating that the GALL Report item should
have been IVB1.6-a instead of IVB1.4-d and the table will be corrected. The staff found this
acceptable because it is consistent with the GALL Report.
LRA Table 3.1.2.3, row 51, presents the AMR for the stainless steel valves in treated water
internal environment for the reactor vessel vents and drains systems. The staff identified a
difference in crediting AMPs for this commodity group. The table includes the Chemistry Control
Program, BWR Stress Corrosion Cracking Program, and One-Time Inspection Program to
manage crack initiation and growth due to SCC, and cross-references LRA Table 3.1.1,
Item 3.1.1.29. However, LRA Table 3.1.1, Item 3.1.1.29, does not specify the One-Time
Inspection Program. During the onsite audit, the staff asked the applicant to explain this
difference. By letter dated October 8, 2004, the applicant submitted its formal response to the
staff, stating that the One-Time Inspection Program will be removed from LRA Table 3.1.2.3,
row 51. The staff found this acceptable because it is consistent with the GALL Report.
LRA Table 3.1.2.4, row 48, presents the AMR for the stainless steel fittings, including flow
restrictors, in treated water internal environment for the reactor recirculation system. The stalf
identified a difference in crediting AMPs for this commodity group. The table does not identify
the Chemistry Control Program to manage crack initiation and growth due to SCC. However,
the referenced GALL Report Item IV.C1.1-I identified the Chemistry Control Program. During
the onsile audit, the staff asked the applicant to explain this difference. By letter dated
October 8, 2004, the applicant submitted its formal response to the staff, stating that the
Chemistry Control Program will be added to LRA Table 3.1.2.4, row 48. The staff found this
acceptable because it is consistent with the GALL Report.
On the basis of its audit, the staff determined that for AMRs not requiring further evaluation, as
identified in LRA Table 3.1.1 (Table 1), the applicant's references to the GALL Report are
acceptable and no further staff review is required.
Conclusion. The staff evaluated the applicant's claim of consistency with the GALL Report. The
staff also reviewed information pertaining to the applicant's consideration of recent operating
experience and proposals for managing associated aging effects. On the basis of its review, the
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staff concluded that the AMR results, which the applicant claimed to be consistent with the
GALL Report, are consistent with the AMRs in the GALL Report. Therefore, the staff concluded
that the applicant had demonstrated that the effects of aging for these components will be
adequately managed so that their intended function(s) will be maintained consistent with the
CLB for the period of extended operation, as required by 10 CFR 54.21 (a)(3).
3.1.2.2 AMR Results That Are Consistent with the GALL Report, for Which Further
Evaluation is Recommended
For some line items in LRA Tables 3.1.2.1 through 3.1.2.4 that are identified to be consistent
with the GALL Report, the applicant cross-referenced specific line items in LRA Tables 3.1.1
through 3.4.1, for which the GALL Report recommends further evaluation. Where the GALL
Report recommends further evaluation, the staff reviewed the applicable further evaluations
provided in LRA Sections 3.1.2.2, 3.2.2.2, 3.3.2.2, and 3.4.2.2 against the criteria provided in
SRP-LR Sections 3.1.2.2, 3.2.2.2, 3.3.2.2, and 3.4.2.2, respectively. The following provides the
staff's assessment of the applicant's further evaluations applicable to the reactor vessel,
intemals, and reactor coolant system.
Summary of Technical Information in the ADplication. In LRA Section 3.1.2.2, the applicant
provided further evaluation of aging management as recommended by the GALL Report for the
reactor vessel, internals, and reactor coolant system components. The applicant provided
information concerning how it will manage the following aging effects:
*

cumulative fatigue damage (3.1.2.2.1)

*

loss of material due to general corrosion (3.1.2.2.2)

*

loss of fracture toughness due to neutron irradiation embrittlement (3.1.2.2.3)

*

crack initiation and growth due to thermal and mechanical loading or stress corrosion
cracking (3.1.2.2.4)

*

crack growth due to cyclic loading (3.1.2.2.5, PWR only)

*

changes in dimension due to void swelling (3.1.2.2.6/PWR only)

*

crack initiation and growth due to stress corrosion cracking or primary water stress
corrosion cracking (PWSCC)(3.1.2.2.7/PWR only)

*

crack initiation and growth due to stress corrosion cracking or irradiation assisted stress
corrosion cracking(3.1.2.2.8/ PWR only)(3.1.2.2.8/PWR only)

*

loss of preload due to stress relaxation(3.1.2.2.9/PWR only)

*

loss of section thickness due to erosion (3.1.2.2.1O/PWR only)

*

crack initiation and growth due to PWSCC, outside-diameter stress corrosion cracking,
or intergranular attack or loss of material due to wastage and pitting corrosion or loss of
section thickness due to fretting and wear or denting due to corrosion of carbon steel
tube support plate (3.1.2.2.11/PWR)

*

loss of section thickness due to flow-accelerated corrosion (3.1.2.2.12/PWR)
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*

ligament cracking due to corrosion (3.1.2.2.13/PWR)

*

loss of material due to flow accelerated corrosion (3.1.2.2.14/PWR)

*

quality assurance for aging management of non-safety-related components

Staff Evaluation. For component groups evaluated in the GALL Report for which the applicant
has claimed consistency with the GALL Report, and for which the GALL Report recommends
further evaluation, the staff audited and reviewed the applicant's evaluation to determine
whether it adequately addressed the issues that were further evaluated. In addition, the staff
reviewed the applicant's further evaluations against the criteria contained in Section 3.1.2.2 of
the SRP-*LR. Details of the staff's audit are documented in the staffs BFN audit and review
report. The staffs evaluation of the aging effects is discussed in the following sections.
3.1.2.2.1 Cumulative Fatigue Damage
For LRA Table 3.1.1, item 3.1.1.1, the applicant references LRA Section 3.1.2.2.1. This is a
TLAA, arid is evaluated in SER Section 4.
3.1.2.2.2 Loss of Material due to General Corrosion
The staff reviewed LRA Section 3.1.2.2.2 against the criteria in SRP-LR Section 3.1.2.2.2.
The SRF'-LR identifies that the only BWR component covered by this further evaluation is the
isolation condenser. This is not applicable because BFN does not have an isolation condenser.
3.1.2.2.3 Loss of Fracture Toughness Due To Neutron Irradiation Embrittlement
The staff reviewed LRA Section 3.1.2.2.3 against the criteria in SRP-LR Section 3.1.2.2.3.
Consistent with the SRP-LR, the applicant references LRA Section 4.2. This is a TLAA, and is
evaluated in SER Section 4.
Also con sistent with the SRP-LR, the applicant references the Reactor Vessel Surveillance
Program, described in LRA Section B.2.1.28. This AMP is reviewed and evaluated in SER
Section 3.0.3.2.19.
The AMF' recommended by the GALL Report for managing loss of fracture toughness due to
neutron irradiation embrittlement of the RV is GALL AMP XI.M31, "RV Surveillance," which
complies with the requirements of 10 CFR Part 50, Appendices G and H. Loss of fracture
toughness due to neutron irradiation embrittlement could occur in the RV. An RV materials
surveillance program monitors neutron irradiation embrittlement of the RV. RV surveillance
programs may be plant-specific, depending on matters such as the composition of limiting
materials., availability of surveillance capsules, and projected fluence levels or may be an ISP
based on the criteria in 10 CFR Part 50, Appendix H. In accordance with
10 CFR Part 50, Appendix H, an applicant is required to submit its proposed withdrawal
schedule for approval prior to implementation.
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LRA Section 3.1.2.2.3 addresses (1) loss of fracture toughness due to neutron irradiation
embrittlement for ferritic materials that have a neutron fluence of greater than 1017 n/cm 2 at the
end of the license renewal term, and (2) loss of fracture toughness due to irradiation
embrittlement of the RV beltline material. Loss of fracture toughness due to neutron irradiation
embrittlement for ferritic materials that have a neutron fluence of greater than 1017 n/cm2 at the
end of the license renewal term is a TLAA, and the staffs review of the applicant's evaluation of
this TLAA is documented in LRA Section 4.2. In performing this review, the staff followed the
guidance in SRP-LR Section 4.2.
The RV Surveillance Program is mandated by 10 CFR Part 50, Appendix H. The RV
Surveillance Program is an ISP in accordance with 10 CFR Part 50, Appendix H Paragraph III.C
that is based on requirements established by the BWRVIP. Referencing of BWRVIP activities
for license renewal was approved by the staff in its SER regarding BWRVIP-74 of October 18,
2001. The demonstration of compliance with the required actions of the SE is summarized in
LRA Section 3.1.2.2.16. The applicant stated that the RV Surveillance Program, as supported
by associated TLAA evaluations (LRA Section 4.2), will manage loss of fracture toughness of
RV beltline components due to irradiation embrittlement by addressing the limiting RV beltline
shells and welds.
The applicant also stated that the RV Surveillance Program is described in UFSAR
Section 4.2.6 and is based on BWRVIP-78, "BWR Vessel Integrated Surveillance Program
Plan," and BWRVIP-86, BWR Vessel and Intemal Project Updated BWR Integrated
Surveillance Program (ISP) Implementation Plan." Use of the BWRVIP-78 and BWRVIP-86 to
address a 40-year license period was approved for referencing in the staff's SER dated
February 1, 2000. Use of the BWRVIP ISP for Units 2 and 3 was approved by the staff in its
SER dated January 28, 2003. The technical criteria specified in the BWRVIP-78 and
BWRVIP-86 were incorporated in the BWRVIP-116, "BWR Vessel and Internals
Project-Integrated Surveillance Program (ISP)-lmplementation for License Renewal."
BWRVIP-1 16 extends the ISP to cover the BWR fleet through an extended period of operation
for all units. The applicant committed to implement the requirements of BWRVIP-1 16, when
approved, for all three RVs. Therefore, the applicant did not submit a plant-specific program in
its LRA. The details of the staff's review of this aging effect are included in SER Section 3.0.3.2.
The applicant stated that it will implement the BWRVIP ISP for the period of extended
operation, if approved by the staff for the BWR fleet, as applicable to each RV and will request
the approval from the staff, if necessary, to use the program at applicable RVs for the period of
extended operation. This enhancement is scheduled for completion prior to the period of
extended operation.
The staff found that by implementing the ISP program as dictated by the RV Surveillance
Program, the applicant demonstrated that it complies with all the recommendations specified in
GALL AMP XI.M31. Therefore, the staff accepted the implementation of the RV Surveillance
Program for managing the aging effect due to loss of fracture toughness due to neutron
irradiation embrittlement of the RVs.
Conclusion. On the basis of its review, the staff found that the applicant appropriately evaluated
AMR results involving management of loss of fracture toughness due to neutron irradiation
embrittlement as recommended in the GALL Report. Since the applicant's AMR results are
otherwise consistent with the GALL Report, the staff found that the applicant had demonstrated
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that the effects of aging will be adequately managed so that the intended functions will be
maintained consistent with the CLB for the period of extended operation, as required by
10 CFR 54.21 (a)(3).
3.1.2.2.4 Crack Initiation and Growth due to Thermal and Mechanical Loading or Stress
Corrosion Cracking
The staff reviewed LRA Section 3.1.2.2.4 against the criteria in SRP-LR Section 3.1.2.2.4.
LRA Table 3.1.2.3 and Table 3.1.2.4 present the AMRs for small bore piping and fittings
(including flow restrictors) less than NPS 4 in treated-water environment for the RCS. These
AMRs reference LRA Table 1 Item 3.1.1.7, which references LRA Section 3.1.2.2.4 for the
further evaluation.
In the LRA Section 3.1.2.2.4, the applicant addressed the potential for crack initiation and
growth due to thermal and mechanical loading or SCC (including IGSCC) that could occur in
small-bore RCS and connected system piping less than NPS 4.
SRP-LR Section 3.1.2.2.4 applicable to BFN (BWRs) states the following:
1.

Crack initiation and growth due to thermal and mechanical loading or SCC (including
IGSCC) could occur in small-bore reactor coolant system and connected system piping
less than NPS 4. The existing program relies on ASME Section Xl ISI and on control of
water chemistry to mitigate SCC. The GALL Report recommends that a plant-specific
destructive examination or a nondestructive examination (NDE) that permits inspection
of the inside surfaces of the piping be conducted to ensure that cracking has not
occurred and the component intended function will be maintained during the extended
period. The AMPs should be augmented by verifying that service-induced weld cracking
is not occurring in the small-bore piping less than NPS 4, including pipe, fittings, and
branch connections. A one-time inspection of a sample of locations is an acceptable
method to ensure that the aging effect is not occurring and the component's intended
function will be maintained during the period of extended operation.

2.

Crack initiation and growth due to thermal and mechanical loading or SCC (including
IG7SCC) could occur in BWR reactor vessel flange leak detection line and BWR jet pump
sensing line. The GALL Report recommends that a plant-specific AMP be evaluated to
mitigate or detect crack initiation and growth due to SCC of vessel flange leak detection
line. Acceptance criteria are described in Branch Technical Position RLSB-1
(Appendix A.1 of this standard review plan).

The applicant should verify that service-induced weld cracking is not occurring in small-bore
piping less than NPS 4. A one-time inspection of a sample of locations is an acceptable method
to ensurel that the aging effect is not occurring and the component's intended function will be
maintained during the period of extended operation. Per ASME Code Section Xl, 1995 Edition,
Examination Category B-J or B-F, small bore piping (defined as piping less than NPS 4), does
not receive volumetric inspection.
The BFN-proposed One-Time Inspection Program includes volumetric examination of a sample
of susceptible locations in small bore piping and pipe fittings. During the onsite audit, which took
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place the weeks of June 21 and July 26, 2004, the staff asked the applicant to explain the
selection criteria for these sample locations. In its response, the applicant stated:
The one-time inspections utilized to verify the effectiveness of the Chemistry Control
Program for preventing loss of material will select the susceptible locations based on
plant operating experience, with an emphasis on locations that potentially have low or
stagnant flow conditions.
The staff expanded the question in a subsequent teleconference with the applicant. In
response, the applicant stated:
The BFN One-Time Inspection Program includes a sample inspection of Reactor
Coolant Pressure (RCPB) Boundary piping less than four inch NPS exposed to reactor
coolant for cracking.
The Browns Ferry One-Time Inspection Program provides the following description of
how cracking will be detected.
The inspection includes a representative sample of the system population, and,
where practical, focuses on the bounding or lead components most susceptible
to aging due to time in service, severity of operating conditions, and lowest
design margin. For small-bore piping, actual inspection locations are based on
physical accessibility, exposure levels, NDE techniques, and locations identified
in Nuclear Regulatory Commission (NRC) Information Notice (IN) 97-46.
Combinations of NDE, including visual, ultrasonic, and surface techniques, are
performed by qualified personnel following procedures consistent with the ASME
Code and 10 CFR 50, Appendix B. For small-bore piping less than NPS 4 in.,
including pipe, fittings, and branch connections, a plant-specific destructive
examination of replaced piping due to plant modifications or NDE that permits
inspection of the inside surfaces of the piping is to be conducted to ensure that
cracking has not occurred. Follow-up of unacceptable inspection findings
includes expansion of the inspection sample size and locations.
The inspection and test techniques prescribed by the program verify any aging
effects because these techniques, used by qualified personnel, have been
proven effective and consistent with staff expectations. With respect to
inspection timing, the one-time inspection is to be completed before the end of
the current operating license. The applicant may schedule the inspection in such
a way as to minimize the impact on plant operations. However, the inspection is
not to be scheduled too early in the current operating term, which could raise
questions regarding continued absence of aging effects prior to and near the
extended period of operation.
In its letter, dated October 8, 2004, in response to the staffs question, the applicant stated:
... Aging Management Program XL.M32, One-Time Inspection, Evaluation and Technical
Basis Section, Detection of Aging Effects, states:
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Combinations of NDE, including visual, ultrasonic, and surface techniques, are
performed by qualified personnel following procedures consistent with the ASMVIE
Code and 10 CFR 50, Appendix B. For small-bore piping less than NPS 4 in.,
including pipe, fittings, and branch connections, a plant-specific destructive
examination of replaced piping due to plant modifications or NDE that permits
inspection of the inside surfaces of the piping is to be conducted to ensure that
cracking has not occurred.
As noted from this paragraph, either destructive examination or NDE that is capable of
detecting inside surface cracking is required. Since there are UT-inspectable, full
penetration butt welds within scope of license renewal, BFN has chosen the second
method for our program and no destructive examination of socket welds will be
performed. Once this inspection methodology was selected, the possible sample
population is full penetration butt welds. BFN has no identified butt welds in ASME
Class 1 piping 1-inch NPS and less. Therefore, 1-inch NPS and less piping will not be
selected for small-bore piping NDE E-67 examination. This sample population provides
adequate indication of whether inside diameter cracking is occurring in small-bore
piping.
The staff disagreed with the applicant's response in that socket-welded piping, 1-inch NPS and
less, is adequately represented by the applicant's sample selection criteria for small bore piping
included in the scope of the One-Time Inspection Program. The staff disputed that, historically,
piping 1-inch NPS and less, is more susceptible to failure. The geometry of and joining methods
for socket welds make them more susceptible to cracking than full penetration butt welds. But,
the staff would be willing to accept NDE of full penetration butt welds in piping greater than
1-inch NPS as being representative of socket-welded piping, 1-inch NPS and less.
In RAI 3.1.2.4-7, dated March 11, 2005, the staff questioned why the applicant was not
complying with the GALL Report recommendation that a plant-specific destructive examination
or a nondestructive examination (NDE) that permits inspection of the inside surfaces of the
piping be conducted to ensure that cracking has not occurred and the component intended
function will be maintained during the extended period.
In its response, dated April 5, 2005, the applicant stated that:
The One-Time Inspection Program will evaluate a sample of welds in small-bore piping
lass than 4 inches NPS for internal surface cracking by NDE as specified by
NUREG-1800, Aging Management Program XL.M32, "One-Time Inspection." The BFN
One-Time Inspection Program sample will be selected from full penetration butt welds
where ultrasonic testing can be performed. The basis for this sample population is:
*

this sample will evaluate the welds with the most susceptibility to the aging
effects of stress corrosion cracking and thermal fatigue;

*

this sample will evaluate the welds with the most significant consequences and
risks; and

*

this sample will allow the welds to be identified, scheduled, and performed in E
systematic manner.
3-135

Socket weld cracking generally occurs due to weld defect propagation by vibrational
fatigue. Stress corrosion cracking and thermal fatigue rarely cause socket weld failures.
Vibration induced socket weld failures is a design issue that has been observed in the
nuclear power industry and can result in crack initiation and growth. Vibration induced
fatigue is fast acting and is typically detected early in a component's life. Corrective
measures typically include actions to preclude recurrence of the failure mechanism.
Corrective actions to preclude recurrence may involve modifications to the plant, such
as addition of supplemental restraints to a piping system, shortening the vent piping,
replacement of tubing with flexible hose, etc. Based upon these measures, cracking due
to vibration-induced fatigue is not considered an aging effect for the period of extended
operation.
Previously, plants have excluded piping based strictly on consequences of the potential
pipe failure. Although this was not done in the BFN Risk Informed ISI Program, a plant
specific calculation demonstrates that BFN can tolerate 2-inch NPS and smaller breaks
with normal makeup. At BFN, all Class 1 piping was included in the BFN Risk Informed
ISI Program. No welds less than 4 inches NPS were identified as high risk. The BFN
One-Time Inspection Program sample will select full penetration butt welds where
ultrasonic testing can be performed. The butt welds are more susceptible to stress
corrosion cracking and thermal fatigue, which are the primary crack initiation and growth
aging mechanisms. This sample also allows a selection of the most risk-significant
small-bore piping locations (i.e., locations with the highest susceptibility to cracking and
highest consequences of failure) to be identified, scheduled, and performed in a
systematic manner, rather than attempting to track modifications for 20 years while
awaiting the possible removal of a piece of small-bore piping containing a weld for
destructive testing.
The staff evaluated the applicant's response and concurred with the evaluation. Therefore, the
staffs concern described in RAI 3.1.2.4-7 is resolved.
The staff also asked the applicant where GALL Report Volume 1, Table 1, Item 3.1.1.8, jet
pump sensing line and reactor vessel flange detection line, as stated in LRA Section 3.1.2.2.4,
are addressed in the AMR. By letter dated October 8, 2004, the applicant submitted its formal
response to the staff. The applicant stated:
GALL Volume 1, Table 1, Item 3.1.1.8 states that the corresponding GALL Volume 2
line items are IV.A1.1-d and IV.B1.4-d.
GALL Volume 2, Line IV.A1.1-d:
The Browns Ferry top head enclosure - vessel flange leak detection line is not
consistent with GALL Volume 2, Line IV.A1 .1-d. The Browns Ferry components included
in this line item are carbon and low-alloy steel, whereas GALL Volume 2, Line IV.A1.1-d
refers to stainless steel. The components included in this line item are the penetration
through the carbon steel vessel flange and a short segment of carbon steel piping and
fittings external to the reactor vessel. Therefore this line was not shown as
corresponding to GALL Volume 1, Table 1, Item 3.1.1.8.
Currently, One-Time Inspection is listed as the aging management program for this line
item. The Browns Ferry reactor vessel flange leak detection line is ASME Class 2
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Equivalent and should have included the ASME Section Xl Subsections IWB, IWC and
IWD Inservice Inspection Program as an aging management program. ASME Section XI
Subsections IWB, IWC and IWD Inservice Inspection Program will be added to this line
item.
The remaining portion of the vessel flange leak detection line is stainless steel. This
stainless steel piping is in the Feedwater System (003) at Browns Ferry. Aging of this
piping is addressed in Table 3.4.2.3 and corresponds to GALL, Volume 2, Item C1.1-i,
piping and fittings - small bore piping less than NPS 4.
GALL Volume 2, Line IV.B11.4-d:
The Browns Ferry jet pump assemblies - jet pump sensing line is not consistent with
GALL Volume 2, Line IV.B1 .4-d. Section IV.B1 addresses BWR reactor vessel internals.
The jet pump sensing lines internal to the reactor vessel have been determined to not
be within the scope of license renewal for Browns Ferry. Therefore this line was not
shown as corresponding to GALL Volume 1, Table 1, Item 3.1.1.8.
The jet pump instrumentation penetration is stainless steel clad carbon steel and is
included with GALL Volume 2, Line IV.A1.5-a, Penetrations. External to the reactor
vessel, the stainless steel jet pump sensing lines are included in GALL, Volume 2, Item
C:1.1-i, piping and fittings - small bore piping less than NPS 4.
In a follow-up response to the staff's question, the applicant provided the following ARM
table information:

Jet Pump
*
Internal to RV - not in scope
*
*

Penetration - Table 3.1.2.1, Items 63, 64, and 65
External to RV - Table 3.4.2.3, Items 40 and 41

RV flange leak detection line
*
*

Penetration - Table 3.1.2.1, Item 9
External to RV - Table 3.1.2.4, Items 88, 89, and 90

The staff found the response acceptable on the basis that the applicant had adequately
described its AMR for the jet pump and RV flange leak detection line, and also identified an
appropriate correction to the AMR for the RV flange leak detection line.
During the onsite audit, the staff asked the applicant a question related to proposed AMPs for
cracking of small bore piping due to cyclic loading. GALL Report Volume 1, Table 1, Item
3.1.1.7 identifies the Chemistry Control, the One-Time Inspection, and the ASME ISI Programs
for managing this aging effect. However, the applicant has not included the Chemistry Control
Program as one of the proposed AMPs. By letter dated October 8, 2004, the applicant
submitted its formal response to the staff, stating:
GALL Volume 1, Table 1 specifies that consistency with GALL Volume 2, Line IV.C1.1 -i
establishes consistency with GALL Volume 1, Table 1, Item 3.1.1.7. Previous to the
Browns Ferry LRA, all license renewal applications have been written at the aging effect
level and did not address aging mechanisms. The primary difficulty in determining GAl.L
line item consistency is that the aging management programs should be consistent with
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the aging effects listed, not necessarily with the individual aging mechanisms listed.
Therefore when reviewing the aging mechanism "crack initiation/growth due to cyclic
loading" instead of the aging effect "crack initiation/growth," some interpretation of the
GALL line item was required.
GALL Report Item IV.C1.1-i addresses specific concerns with small bore piping and
fittings less than NPS 4. The GALL line item provides a comprehensive listing of
potential aging mechanisms and aging management programs for the crack initiation
and growth aging
effect. To address that all materials and aging management
programs are not applicable to each aging mechanism, this GALL line item was
interpreted follows for the various materials and aging mechanisms.
Stainless steel/Treated water (Note 1)
Aging Effect
*

Crack initiation and growth/ Stress corrosion cracking, inter-granular stress
corrosion cracking

Aging Management Programs
*

ASME Section Xl Subsections IWB, IWC and IWD Inservice Inspection Program
(B.2.1 .4)

*

Chemistry Control Program (B.2.1.5)

*

One-Time Inspection Program (B.2.1.29)

Stainless steel/Treated water (Note 2)
Aging Effect
*

Crack initiation and growth/ Thermal and mechanical loading

Aging Management Programs
*

ASME Section Xl Subsections IWB, IWC and IWD Inservice Inspection Program
(B.2.1 .4)

*

One-Time Inspection Program (B.2.1.29)

Carbon steel/Treated water (Note 3)
Aging Effect
*

Crack initiation and growth/ Stress corrosion cracking, inter-granular stress
corrosion cracking

Aging Management Programs
*

None

Carbon steel/Treated water (Note 4)
Aging Effect
*

Crack initiation and growth/ Thermal and mechanical loading
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Aging Management Programs
*

ASME Section Xl Subsections IWB, IWC and IWD Inservice Inspection Program
(B.2.1 .4)

*

One-Time Inspection Program (B.2.1.29)

NOTES:
1.

For crack initiation and growth due to stress corrosion cracking and
inter-granular stress corrosion cracking of stainless steel, the three aging
management programs included in GALL line item IV.C1.1-i are applicable and
are specified by the Browns Ferry LRA.

2.

For crack initiation and growth due to thermal and mechanical loading of
stainless steel, continued application of cyclic stresses can produce crack growth
once a crack or crack-like flaw has initiated. This is a purely mechanical function
and is not managed or mitigated by the Chemistry Control Program. The
purpose of these examinations is to identify flaws that may lead to unstable
crack growth in the pressure boundary during service. The welds in the piping
and fittings are basically the same material as one or both of the parts being
joined and are regarded as having higher potential for flaws than base material
to experience flaw growth during plant operation. Therefore, the ASME
Section Xl Subsections IWB, IWC and IWD Inservice Inspection Program
focuses on welds and a One-Time Inspection Program augments the ASME
Section Xl Subsections IWB, IWC and IWD Inservice Inspection Program for
verifying that service-induced cracking is not occurring in the small-bore piping
less than NPS 4.

3.

For crack initiation and growth due to stress corrosion cracking and
inter-granular stress corrosion cracking of carbon and low-alloy steels, no aging
management programs are applicable as carbon and low-alloy steels are not
susceptible to stress corrosion cracking in this application.

4.

For crack initiation and growth due to thermal and mechanical loading of carbon
and low-alloy steels, continued application of cyclic stresses can produce crack
growth once a crack or crack-like flaw has initiated. This is a purely mechanical
function and is not managed or mitigated by the Chemistry Control Program. The
purpose of these examinations is to identify flaws that may lead to unstable
crack growth in the pressure boundary during service. The welds in the piping
and fittings are basically the same material as one or both of the parts being
joined and are regarded as having higher potential for flaws than base material
to experience flaw growth during plant operation. Therefore, the ASME
Section Xl Subsections IWB, IWC and IWD Inservice Inspection Program
focuses on welds and a One-Time Inspection Program augments the ASME
Section Xl Subsections IWB, IWC and IWD Inservice Inspection Program for
verifying that service-induced cracking is not occurring in the small-bore piping
less than NPS 4.

The staff found the applicant's basis for not crediting the Chemistry Control Program to be
appropriate and acceptable. The GALL Report specifies AMP XLI.MI, "ASME Section Xl
Inservice Inspection, Subsections IWB, IWC, and IWD," to detect crack initiation and growth in
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components, and AMP Xl.M2, "Water Chemistry," to mitigate crack initiation and growth due to
SCC. The GALL Report further specifies AMP XI.M32, "One-Time Inspection," as an
acceptable method to verify that cracking is not occurring in small bore piping. Since cracking
due to cyclic loading is caused by mechanical or thermal loads, as opposed to an adverse
chemical environment, the staff accepted the applicant's basis for not crediting the Chemistry
Control Program as an AMP for managing cracking due to cyclic loading. The applicant
appropriately credited the Chemistry Control Program to mitigate crack initiation and growth due
to SCC.
On the basis of its review of the scope of Chemistry Control Program, One-Time Inspection
Program, and the ASME ISI Program, the staff found that the applicant appropriately evaluated
AMR results involving management of crack initiation and growth due to thermal and
mechanical loading and SCC, consistent with the recommendations in the GALL Report.
3.1.2.2.5 Crack Growth due to Cyclic Loading
Consistent with the SRP-LR, this further evaluation only applies to PWRs. Therefore, it is not
applicable to BFN.
3.1.2.2.6 Changes in Dimension due to Void Swelling
Consistent with the SRP-LR, this further evaluation only applies to PWRs. Therefore, it is not
applicable to BFN.
3.1.2.2.7 Crack Initiation and Growth due to Stress Corrosion Cracking or Primary Water
Stress Corrosion Cracking
Consistent with the SRP-LR, this further evaluation only applies to PWRs. Therefore, it is not
applicable to BFN.
3.1.2.2.8 Crack Initiation and Growth due to Stress Corrosion Cracking or Irradiation Assisted
Stress Corrosion Cracking
Consistent with the SRP-LR, this further evaluation only applies to PWRs. Therefore, it is not
applicable to BFN.
3.1.2.2.9 Loss of Preload due to Stress Relaxation
Consistent with the SRP-LR, this further evaluation only applies to PWRs. Therefore, it is not
applicable to BFN.
3.1.2.2.10 Loss of Section Thickness due to Erosion
Consistent with the SRP-LR, this further evaluation only applies to PWRs. Therefore, it is not
applicable to BFN.
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3.1.2.2.11 Crack Initiation and Growth due to Primary Water Stress Corrosion Cracking,
Outside-Diameter Stress Corrosion Cracking, or Intergranular Attack or Loss of Material due to
Wastage and Pitting Corrosion or Loss of Section Thickness due to Fretting and Wear or
Denting due to Corrosion of Carbon Steel Tube Support Plate
Consistent with the SRP-LR, this further evaluation only applies to PWRs. Therefore, it is not
applicable to BFN.
3.1.2.2.12 Loss of Section Thickness due to Flow Accelerated Corrosion
Consistent with the SRP-LR, this further evaluation only applies to PWRs. Therefore, it is not
applicable to BFN.
3.1.2.2.13 Ligament Cracking due to Corrosion
Consistent with the SRP-LR, this further evaluation only applies to PWRs. Therefore, it is not
applicable to BFN.
3.1.2.2.14 Loss of Material due to Flow Accelerated Corrosion
Consistent with the SRP-LR, this further evaluation only applies to PWRs. Therefore, it is not
applicable to BFN.
3.1.2.2.15 Quality Assurance for Aging Management of Non-Safety-Related Components
The applicant referenced LRA Section B.1.3. The staff's evaluation of LRA Section B.1.3 is
provided in SER Section 3.0.4.
Conclusion. On the basis of its review, for component groups evaluated in the GALL Report for
which the applicant claimed consistency with the GALL Report, and for which the GALL Report
recommends further evaluation, the staff determined that (1) those attributes or features for
which the applicant claimed consistency with the GALL Report were indeed consistent, and (2)
the applicant had adequately addressed the issues that were further evaluated. The staff found
that the applicant demonstrated that the effects of aging will be adequately managed so that
the intended functions will be maintained consistent with the CLB for the period of extended
operation, as required by 10 CFR 54.21(a)(3).
3.1.2.3 AMR Results That Are Not Consistent with or Not Addressed in the GALL Report
Summary of Technical Information in the ApDlication. In LRA Tables 3.1.2.1 through 3.1.2.4, the
staff reviewed additional details of the results of the AMRs for material, environment, aging
program (MEAP) combinations that are not consistent with the GALL Report, or that are not
addressed in the GALL Report.
In LRA Tables 3.1.2.1 through 3.1.2.4, the applicant indicated, via Notes F through J, that the
combination of component type, material, environment, and AERM does not correspond to a
line item in the GALL Report, and provided information concerning how the aging effect will be
managed. Specifically, Note F indicated that the material for the AMR line item component is
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not evaluated in the GALL Report. Note G indicated that the environment for the AMR line item
component and material is not evaluated in the GALL Report. Note H indicated that the aging
effect for the AMR line item component, material, and environment combination is not evaluated
in the GALL Report. Note I indicated that the aging effect identified in the GALL Report for the
line item component, material, and environment combination is not applicable. Note J indicated
that neither the component nor the material and environment combination for the line item is
evaluated in the GALL Report.
Staff Evaluation. For component type, material, and environment combinations that are not
evaluated in the GALL Report, the staff reviewed the applicant's evaluation to determine
whether the applicant had demonstrated that the effects of aging will be adequately managed
so that the intended function(s) will be maintained consistent with the CLB during the period of
extended operation. The staff's evaluation is discussed in the following sections.
During the onsite audit, the staff reviewed selected AMR results in LRA Tables 3.1.2.1 through
3.1.2.4, for MEAP combinations that are not consistent with the GALL Report.

3.1.2.3.1 Reactor Vessel - Summary of Aging Management Evaluation - Table 3.1.2.1
The staff reviewed LRA Table 3.1.2.1, which summarizes the results of AMR evaluations for the
component groups.
During the onsite audit, the reactor vessel components evaluated by the staff were the reactor
vessel attachment welds, the reactor vessel closure studs and nuts, the reactor vessel support
skirt and attachment welds, the refueling bellows support skirt, and the stabilizer bracket.
The staff reviewed LRA Table 3.1.2.1, which summarizes the results of the applicant's AMR
evaluations for the reactor vessel pressure boundary component groups.
The onsite audit scope for the reactor vessel components did not include any MEAP
combinations that are not consistent with the GALL Report.
For the carbon and low-alloy steel components (reactor vessel support skirt and attachment
welds, the refueling bellows support skirt, and the stabilizer bracket), exposed externally to
inside air of the containment, the applicant identified cracking due to fatigue as a TLAA. TLAAs
are evaluated in SER Section 4.
3.1.2.3.2 Reactor Vessel Internals - Summary of Aging Management Evaluation Table 3.1.2.2
The staff reviewed LRA Table 3.1.2.2, which summarizes the results of AMR evaluations for the
reactor vessel internals component groups.
In LRA Table 3.1.2.2, the applicant's AMR for almost all the RVI components is consistent with
the GALL Report. In addition, the applicant has identified several stainless steel and nickel-alloy
RVI components (i.e., core shroud and core plate, top guide, spray lines and spargers, fuel
support, CRD housing, and dry tubes and guide tubes), in a treated-water environment, as
being subject to loss of material due to crevice and pitting corrosion; this is not addressed in the
GALL Report. To manage this aging effect, the applicant credits the BWR Vessel Internals
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Program, and Chemistry Control Program. The staff accepted the Chemistry Control Program
to minimize the potential for loss of material in these components. The BWR Vessel Intemals
Program would detect any loss of material, if it is occurring. The BWR Vessel Internals Program
includes BWRVIP recommendations for an effective inservice inspection of reactor vessel
internal Components.
In LRA Table 3.1.2.2, the applicant credits the BWR Vessel Internals Program and Chemistry
Control Program to manage cracking in nickel-alloy components of the core spray lines and
sparger assembly, and the stainless steel fuel supports. The staff found that the applicant will
manage cracking in a manner consistent with the GALL Report.
In LRA Table 3.1.2.2, the applicant identified no aging effect for (1) stainless steel CRD housing
external surfaces exposed to containment air and (2) stainless steel dry tube/guide tube internal
surfaces, exposed to air/gas. Air is not identified in the GALL Report as an environment for
these components and materials. On the basis of current industry research and operating
experience, an intemal/external environment of gas (which is similar to dry air) on metal will not
result in aging that will be of concern during the period of extended operation. Therefore, the
staff concluded that there are no applicable aging effects for stainless steel in a gas
environment.
The staff found that the applicant had demonstrated that the effects of aging will be adequately
managed so that the intended functions will be maintained consistent with the CLB during the
period of extended operation, as required by 10 CFR 54.21 (a)(3).
3.1.2.3.13 Reactor Vessel Vents and Drains System - Summary of Aging Management
Evaluation - Table 3.1.2.3
The staff reviewed LRA Table 3.1.2.3, which summarizes the results of AMR evaluations for the
reactor vessel internals component groups.
In LRA Table 3.1.2.3, the applicant included pressure boundary components (i.e., piping, pipe
fittings, and valves) for vents and drains associated with the RCS. The GALL Report includes
some of these RCS components as part of the steam and power conversion systems in GALL.
Report Chapter VIII. Most of these components are made of either carbon/low-alloy steel or
stainless steel, and are exposed to air/gas, inside air, or treated-water environment.
The applicant identified no aging effects for stainless steel components exposed to an internal
environment of air/gas for piping and fittings, or for carbon/low-alloy steel components exposed
to inside air greater than 212 0F on external surfaces. Gas is not identified in the GALL Report
as an environment for these components and materials. On the basis of current industry
research and operating experience, the staff concluded that an internal environment of gas
(which is similar to dry air) on stainless steel components will not result in aging that will be of
concern during the period of extended operation, and found that the applicant's AMR is
acceptable for stainless steel exposed to a gas environment. For carbon/low-alloy steel
components exposed to inside air greater than 212 OF on external surfaces, the staff found that
the applicant's AMR is acceptable, because the high environmental temperature precludes the
presence of moisture on the external surfaces.
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The applicant proposes to manage loss of material of carbon steel piping and valve component
groups exposed to air/gas using the One-Time Inspection Program, which is a new
plant-specific program. Visual inspections of the internal surfaces of plant components and
plant commodities are performed during the performance of maintenance to determine loss of
material. The staff found that the One-Time Inspection Program is acceptable for managing
loss of material due to general corrosion since visual inspection will be performed on internal
surfaces of components to detect any sign of aging degradation.
In LRA Table 3.1.2.3, the applicant identified the Flow-Accelerated Corrosion Program, to
manage loss of material due to flow accelerated corrosion in piping and fittings made of
carbon/low-alloy steel. This program includes analysis to determine critical locations, baseline
inspections to determine the extent of thinning at these locations, and follow-up inspections to
confirm the predictions. Repair, replacements, or re-evaluations are performed as necessary.
The staff found that the applicant identified the appropriate AMP for this aging effect.
In LRA Table 3.1.2.3, the applicant identified that loss of material due to general, crevice, pitting
and galvanic corrosion in both carbon/low-alloy steel and stainless steel piping and fittings in
the reactor vessel vents and drains lines is managed by the Chemistry Control Program and
One-Time Inspection Program. The Chemistry Control Program relies on monitoring and control
of reactor water chemistry based on BWRVIP-79 to prevent loss of material from general,
pitting, crevice or galvanic corrosion. However, high concentrations of impurities at crevices and
locations of stagnant flow conditions could cause corrosion. Therefore, verification of the
effectiveness of the Chemistry Control Program needs to be performed to ensure that corrosion
is not occurring. The one-time inspection of selected components at susceptible locations is an
acceptable method for ensuring that corrosion is not occurring and that the component's
intended function will be maintained during the period of extended operation.
In RAI 3.1.2.3-1, dated December 1, 2004, the staff stated that, in LRA Table 3.1.2.3, the
applicant identified loss of bolting function (loss of material) as an applicable aging effect due to
wear. The bolting is exposed externally to the inside air environment and the applicant credited
its Bolting Integrity Program with management of this aging effect. Therefore, the staff
requested that the applicant provide information on the scope and techniques of past
inspections, the results obtained, applied mitigative methods, repairs, frequency of the
inspections, and any other relevant information.
In its response, by letter dated January 31, 2005, the applicant stated that bolting degradation
due to wear could occur at locations of repeated relative motion of mechanical component
bolted joints. Wear of bolted joint components is generally not a concern as demonstrated by
industry operation experience and is not an AERM for the period of extended operation. For
license renewal purposes only, wear is assumed as a potential mechanism for critical bolting
applications. Critical bolting applications constitute RCPB components where closure bolting
failure could result in loss of reactor coolant and jeopardize safe operation of the plant.
The staff concurred with the applicant's identification of loss of bolting function due to wear in
carbon and low-alloy steel and stainless steel bolting associated with GALL Report Items
IV.C1.3-e and IV.C1.2-d. For those components that fall under the GALL Report Item IV.C1.2-d,
the applicant indicated that the material listed in the GALL Report is different from the material
used at BFN (LRA Table 3.1.2.4, Footnote F). The applicant stated that the bolting used for
recirculation pump closure bolting is ASTM A540 Grade B23. Although the GALL Report lists
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high-strength low-alloy (HSLA) steel SA-193 Grade B7 for the applicable component, the staff
concludes that degradation due to wear of ASTM A540 Grade B23 bolting will be adequately
managed by the applicant's Bolting Integrity Program and is acceptable. Therefore, the staff's
concern described in RAI 3.1.2.3-1 is resolved.
The staff found that the applicant demonstrated that the effects of aging will be adequately
managed so that the intended functions will be maintained consistent with the CLB during the
period of extended operation, as required by 10 CFR 54.21 (a)(3).
3.1.2.3.4 Reactor Vessel Recirculation System - Summary of Aging Management Evaluation Table 3.1.2.4
The staff reviewed LRA Table 3.1.2.4 and Section 3.1.2.1.4. which summarize the results of
AMR evaluations for the reactor recirculation system component groups. The component
groups for this system include piping and fittings (including flexible connections, flow restricting
orifices and strainers), valves, pumps, tanks, and heat exchangers. The bolting group in this
system is not part of the onsite audit scope.
In LRA Table 3.1.2.4, the applicant identified no aging effects in reactor recirculation
component groups, for stainless steel and copper alloy carrying air/gas; for carbon/low-alloy
steel, glass (fittings), and stainless steel, with external surface exposed to inside air; and for
cast iron/cast-iron alloys, carbon/low-alloy steel, copper alloys, glass (fittings), and stainless
steel carrying lubricating oil. Air and lubricating oil are not identified in the GALL Report as
environments for these components and materials. Those components carrying lubricating oil
are not subject to wetting and their surfaces always remain oil-coated because they are
continuously in service.
During the onsite audit, the staff asked the applicant if there exists any contamination of water
in the components that carry lubricating oil. By letter dated October 8, 2004, the applicant
submitted its formal response to the staff, stating that:
Lubricating oil systems generally do not suffer appreciable degradation by cracking or
loss of material since the environment is not conducive to corrosion mechanisms. In
addressing the question, "Is there a potential for water contamination?" plant experience
(i.e., maintenance/ operating history) is utilized as a basis for conclusions reached. The
lubricating oil applications where there is no history of water contamination do not have
any potential aging mechanisms. Those applications where water contamination does
occur, such as the diesel generator combustion air intake filters, potential loss of
material due to general, pitting, and crevice corrosion was identified as requiring
management for the period of extended operation.
Based oni the applicant's response, the staff concluded that the applicant had appropriately
addressed the lubricating oil environment in its AMR. Those components that are susceptible to
such contamination are identified, and aging management for loss of material is specified.
On the basis of current industry research and operating experience, dry air on metal will not
result in aging that will be of concern during the period of extended operation. The external
environments being referred to are typical of ambient air (e.g., under a shelter, indoors, or
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air-conditioned enclosure or room). Significant corrosion of low-alloy steel requires an
electrolytic environment, and a simultaneous presence of oxygen and moisture. Without the
presence of an aggressive environment, these components will experience insignificant
amounts of corrosion, and no aging effects are applicable to this component/commodity group.
Wrought austenitic stainless steels are not susceptible to significant general corrosion that
would affect the intended function of components. Therefore, the staff concluded that there are
no applicable aging effects for these material and environment combinations.
In components made from cast iron, copper alloy, copper-zinc alloys, brass, ductile iron, and
bronze, selective leaching takes place when these components are exposed to raw water,
corrosion-inhibited treated water, oxygenated and de-oxygenated treated water, or are buried
underground. In LRA Table 3.1.2.4, the applicant identified the Selective Leaching of Materials
Program to manage loss of material due to selective leaching in copper-alloy components
associated with heat exchangers and tubing, valves, and pipe fittings exposed to raw water and
treated water. The applicant's selective leaching program relies on visual inspections and
hardness measurements of selected components susceptible to selective leaching. On the
basis of industry operating experience with this material and environment, the staff found this
acceptable.
Cast iron/cast-iron alloy fittings exposed to air/gas, carbon/low-alloy steel piping/fittings and
valves exposed to air/gas, and stainless steel components of heat exchangers exposed to raw
water (potable) or treated water are susceptible to loss of material due to pitting, crevice and
general corrosion, biofouling, and MIC. In LRA Table 3.1.2.4 (rows 60, 63, 65, and 66), the
applicant credited the One-Time Inspection Program to manage loss of material in these
components. This aging effect is not in the GALL Report for this component, material, and
environment combination. The one-time inspection provides the opportunity to visually inspect
the internal surfaces of components during preventive and corrective maintenance activities.
During the onsite audit, the staff noted corrosion, biofouling, and MIC in stainless steel and
copper components in heat exchangers exposed to raw water or treated water that are
managed by One-Time Inspection Program. The staff asked if there were any other AMPs that
periodically inspect heat exchangers subject to these aging mechanisms. By letter dated
October 8, 2004, the applicant submitted its formal response to the staff as follows:
For Table 3.1.2.4, Reactor Recirculation System, the raw water is supplied from the Raw
Cooling Water System and should specify the Open-Cycle Cooling Water Program as
the appropriate aging management program.
For Table 3.1.2.4, Reactor Recirculation System, the treated water refers to a
self-contained cooling water system supplied with the Variable Frequency Drives. The
Chemistry Control Program and the One-Time Inspection Program are the appropriate
aging management programs for this cooling water system.
The staff concurred that the Open-Cycle Cooling Water Program for heat exchangers exposed
to raw water and the Chemistry Control Program/One-Time Inspection Program for heat
exchangers exposed to treated water are the appropriate AMPs. These programs are able to
manage the aging effects due to corrosion, biofouling, and MIC in these components.
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Cast iron/cast iron-alloy component external surfaces exposed to inside air are managed by the
Systems Monitoring Program against any loss of material due to general corrosion. The system
walkdovn encompasses all or part of the total accessible system, such that the entire system is
covered over time. The walkdown is a detailed look at system parameters, material condition,
operation, configuration, degraded components, outstanding work activities, and design
changes. The material condition involves no missing, discolored-indicating-a-potential-leak, cr
damagEd insulation. The staff found that the Systems Monitoring Program would be able to
detect any corrosion on the external surfaces of these components.
In LRA Table 3.1.2.4, heat exchanger components made of carbon/low-alloy steel and exposed
to raw water are susceptible to loss of material due to biofouling, MIC, crevice, galvanic,
general, and pitting corrosion. The applicant credited the Open-Cycle Cooling Water System
Program to manage these aging effects. These AMP activities, in accordance with the
guidelines of GL 89-13, include managing aging effects by condition monitoring (system and
component testing, visual inspections, and NDE testing), and by preventive actions (biocide
treatment and filtering to prevent loss of material due to MIC, biofouling, flow blockage and
reduction of heat transfer due to biological and particulate fouling). The staff found this
acceptable.
In LRA Table 3.1.2.4, the applicant identified that the loss of material due to general, crevice..
pitting, and galvanic corrosion in both carbon/low-alloy steel and stainless steel piping and
fittings and crack initiation/growth due to SCC in stainless steel piping and fittings in treated
water are managed by the Chemistry Control Program and One-Time Inspection Program. The
Chemistry Control Program relies on monitoring and control of reactor water chemistry based
on BWFRVIP-79 to prevent loss of material from general, pitting, crevice or galvanic corrosion.
However, high concentrations of impurities at crevices and locations of stagnant flow conditions
could cause corrosion. Therefore, verification of the effectiveness of the Chemistry Control
Program needs to be performed to ensure that corrosion is not occurring. The one-time
inspection of selected components at susceptible locations is an acceptable method for
ensuring that corrosion is not occurring and that the component's intended function will be
maintained during the period of extended operation.
In LRA Table 3.1.2.4, the applicant identified loss of bolting function due to wear as an AERMI
for carbon, low-alloy, and stainless steel components that are exposed externally to the insidD
air environment. The applicant's AMR for these components has categorized them as one of
the following: 1) Material not in the GALL Report item for this component (i.e., LRA
Table 3.1.2.4, Footnote F), or 2) Consistent with the GALL Report item for component, material,
environment, and aging effect. The AMP takes some exception to GALL (i.e., LRA
Table 3.1.2.4, Footnote B). The applicable bolting is the RCPB valve closure bolting (GALL
Report Item IV.Cl.3-e) and reactor recirculation pump closure bolting (GALL Report Item
IV.Cl.2-d). The applicant credits the Bolting Integrity Program in LRA Section B.2.1.16 with the
management of loss of bolting function due to wear of the aforementioned carbon and low-alloy
steel and stainless steel bolts.
In RAI 3.1.2.3-1 (C), dated December 16, 2004, the staff stated that the LRA identified loss of
bolting fjnction (loss of material) as an applicable aging effect due to wear. The bolting is
exposed externally to the inside air environment and the applicant credited its Bolting Integrity
Program with management of this aging effect. Therefore, the staff requested that the applicant
provide information as to how the plant-specific experience related to this aging effect impacts
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the attributes specified in the Bolting Integrity Program. In response to RAI 3.1.2.3-1(C), by
letter dated January 31, 2005, the applicant provided the following summary of its aging effect
evaluation for wear.
Bolting degradation due to wear could potentially occur at locations of repeated relative
motion of mechanical component bolted joints. Wear of bolted joint components is
generally not a concem; however, for license renewal purposes, wear is being assumed
as a potential mechanism for 'critical bolting applications.' 'Critical bolting applications'
constitute reactor coolant pressure boundary components where closure bolting failure
could result in loss of reactor coolant and jeopardize safe operation of the plant. These
locations include bolted joints on the recirculation pumps and reactor coolant pressure
boundary valves. Therefore, wear of reactor coolant pressure boundary bolted joints
requires aging management for the period of extended operation.
The staff concurred with the applicant's identification of loss of bolting function due to wear, in
carbon and low-alloy steel and stainless steel bolting associated with GALL Report Items
IV.C1.3-e and IV.C1.2-d.
In LRA Table 3.1.2.4, for those components that fall under GALL Report Item IV.C1.2-d, the
applicant indicated that the material listed in the GALL Report is different from the material used
at BFN (LRA Table 3.1.2.4, Footnote F). The applicant stated that the bolting used for
recirculation pump closure bolting is ASTM A540 Grade B23. Although the GALL Report lists
HSLA steel SA-1 93 Grade B7 for the applicable component, the staff concludes that
degradation due to wear of ASTM A540 Grade B23 bolting will be adequately managed by the
applicant's Bolting Integrity Program and is, therefore, acceptable.
In LRA Table 3.1.2.4, for those components that fall under GALL Report Item IV.C1.3-e, RCPB
valve closure bolting, the applicant stated that the bolting is consistent with the GALL Report
item for component, material, environment, and aging effect in which the applicant's AMP takes
some exception to GALL Report Volume 2, (LRA Table 3.1.2.4, Footnote B). The staff found
acceptable the applicant's use of the Bolting Integrity Program, with exceptions, to manage
wear of GALL Report Item IV.C1.3-e components.
In LRA Table 3.1.2.4, the applicant identified loss of preload as an applicable aging effect due
to stress relaxation. The bolting is exposed externally to the inside air environment and the
applicant credited its Bolting Integrity Program with management of this aging effect. The staff
concurs with the applicant that carbon and low-alloy steel and stainless steel bolting identified
above are susceptible to loss of preload due to stress relaxation when exposed externally to the
inside air environment. For those components that the applicant lists as being fabricated from a
material not listed for corresponding GALL Report, Volume 2, Item IV.C1.2-e, the applicant
indicates that ASTM A 540 Grade B23 bolting is used in lieu of ASME SA 193 Grade B7, which
is listed in GALL Report Item IV.C1.2-e.
In RAI-3.1.2.4-1 (A), dated December 1, 2004, the staff requested the applicant to provide
additional information on the previous plant-specific experience of loss of bolting function due to
this aging effect. In addition, the applicant was asked to provide information on the scope and
the techniques of the past inspections, the results obtained, applied mitigative methods, repairs,
frequency of its inspections and any other relevant information related to the identification of
this aging effect of the reactor recirculation systems and to provide information as to how the
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plant-spacific experience related to this aging effect impacts the attributes specified in the
Bolting Integrity Program.
In its response, by letter dated January 31, 2005 the applicant stated:
stress relaxation was identified to be an aging effect that requires management for the
period of extended operation for the reactor water recirculation pump closure bolting in
L.RA Table 3.1.2.4, line item 2. The reactor water recirculation pump closure bolting is
inspected in accordance with the requirements of ASME Section Xl, Table IWB-2500-1,
Category B-G-1. Results of these inspections are provided below. [Table of Results is
listed in RAI response]
Based on this review, no repairs have been performed on the reactor recirculation pump
closure bolting. As discussed in LRA Section B.2.1.16, EPRI NP-5769, and the additional
recommendations of NUREG-1339 to prevent or mitigate degradation and failure of SR bolting
have been implemented. The plant-specific experience related to reactor recirculation pump
closure bolting has no impact on the attributes specified in the Bolting Integrity Program.
The staff found the applicant's response to RAI 3.1.2.4-1 (A) acceptable and concluded that the
applicant's use of the Bolting Integrity Program will adequately manage loss of preload due to
stress relaxation in recirculation pump closure bolting, GALL Report Item IV.C1.2-e. Therefore,
the staffs concern described in RAI 3.1.2.4-1 (A) is resolved.
In LRA Table 3.1.2.4, the applicant lists RCPB valve closure bolting, (GALL Report Item
IV.C1.3-f), as being susceptible to loss of bolting function due to stress relaxation. Revised LRA
Table 3.1.2.4 indicates that ASME SA 193 Grade B7 is used in some applications and the
Bolting lrItegrity Program is credited with managing this aging effect. The component, material,
environment, and aging effect are consistent with the GALL Report. The AMP takes some
exceptions to the GALL Report. The staff found this acceptable.
The applicant also lists ASTM A 540 Grade B23 as being used for RCPB valve closure bolting
(GALL Report Item IV.Cl.3-f). Although the material is different from that listed in the GALL
Report, it is very similar and would be susceptible to the same aging effects as ASME SA 193
Grade B7. It would also be adequately managed by the same AMP (Bolting Integrity Program).
Therefore, the staff finds the applicant's use of the Bolting Integrity Program as an acceptable
method lo manage loss of preload as a result of stress relaxation during the period of extended
operation.
In LRA Table 3.1.2.4, the applicant identified loss of bolting function (cumulative fatigue
damage) due to fatigue as an applicable aging effects for carbon and low-alloy steel bolting
used on the recirculation pump and RCPB valve closure bolting. The applicant indicated that
ASTM A 540 Grade B23 as well as ASME SA 193 Grade B-7 are used. ASME SA 193 Grade
B-7 is the material referenced in the GALL Report for these components. These two materials
are similar and would both be potentially susceptible to fatigue. Therefore, the staff concurred
with the applicant that the referenced components are subject to cumulative fatigue damage
when exposed to inside air (extemal) environments.
For the reactor recirculation pump closure bolting (GALL Report Item IV.C1.2-f), the applicant
listed fatigue as an applicable aging effect and indicated that fatigue is evaluated as a TLAA
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and referenced LRA Section 4.3. The applicant indicated that its TLAA is consistent with the
GALL Report. The staff found the applicant's use of the TLAA "Metal Fatigue" in LRA
Section 4.3, acceptable to manage loss of bolting function due to fatigue for the period of
extended operation.
The applicant lists ASTM A 540 Grade B23 and ASME SA 193 Grade B7 as bolts used in the
RCPB as valve closure bolting (GALL Report Item IV.C1.3-g). The material listed in the GALL
Report for this item number is SA 193 Grade B7. GALL requires a TLAA, meeting the
requirements of 10 CFR 54.21 (c), to be performed for the extended period of operation for
GALL Report Item IV.C1.3-g. ASTM A 540 Grade B23 is also potentially susceptible to fatigue
and the staff considers the GALL Report requirements for ASME SA 193 Grade B7 to also be
applicable to ASTM A540 Grade B23 bolting with regard to fatigue. The applicant indicated that
it has performed a TLAA that meets the requirements of 10 CFR 54.21 (c) for ASTM A 540
Grade B23 and ASME SA 193 Grade B7 bolting used for RCPB valve closure bolting identified
as GALL Report Item IV.C1.3-g. Therefore, the staff found the applicant's AMR for these items
acceptable.
In LRA Table 3.1.2.4, the applicant identified biofouling and loss of material due to MIC, and
crevice and pitting corrosion as AERMs in copper-alloy heat exchanger components that are
exposed to raw water environments internally. The AMR for these components has categorized
them as the following: neither the component nor the material and environment combination is
evaluated in the GALL Report (i.e., LRA Table 3.1.2.4, Footnote J). The applicant credits the
Open-Cycle Cooling Water System Program to manage aging effects caused by biofouling and
applicable forms of corrosion. The Open-Cycle Cooling Water System Program is evaluated in
LRA Section 3.0.3.1.
The applicant identified loss of material due to crevice and pitting corrosion in copper-alloy
piping in a treated water (internal) environment, GALL Report Item VII.C2.1-a. The applicant
indicated in the LRA that the One-Time Inspection Program is the credited AMP. The applicant
indicated that the material used is not consistent with the GALL Report and that the aging
effects identified for this material/environment combination are consistent with industry
guidance.
The staff concurred with the applicant's determination that copper-alloy heat exchanger
components that are subjected to a raw water environment internally are susceptible to
biofouling and loss of material due to MIC, crevice and pitting corrosion. The staff also
concurred with the applicant's identification of crevice and pitting corrosion in copper-alloy
piping in a treated-water environment.
In RAI 3.1.2.4-3, dated November 4, 2004, the staff requested the applicant to provide
information regarding the heat exchangers, their function, and the selection of the credited AMP
(One-Time Inspection Program). In its response, by letter dated December 9, 2004, the
applicant stated that the heat exchangers identified in LRA Table 3.1.2.4, Reactor Recirculation
System, are the reactor recirculation pump motor generator raw water/lubrication oil heat
exchangers for Unit 1 and the reactor recirculation pump, variable frequency drive, raw water
heat exchangers for Units 2 and 3. The Unit 1 reactor recirculation pump motor generators will
be replaced by variable frequency drives prior to Unit 1 restart. The applicant also stated that
the raw water environment for the heat exchangers is supplied from the raw water cooling
system and the appropriate AMP is the Open-Cycle Cooling Water Program. The Open-Cycle
3-150

Cooling Water System Program includes condition monitoring such as system and component
testing, visual inspection, and NDE testing. Preventive actions such as biocide treatment and
filtering are used to prevent loss of material due to MIC, biofouling, flow blockage, and
reduction of heat transfer due to biological and particle fouling. The applicant's Open-Cycle
Cooling Water System Program is evaluated in SER Section 3.0.3.1 and consistent with the
GALL Report after enhancements. The AMP credited by the applicant provides reasonable
assurance that the aging effects caused by biofouling, MIC, and crevice and pitting corrosion
will be adequately managed. The staff's concern described in RAI 3.1.2.4-3 is resolved.
For copper piping in a treated-water environment (internal), which the applicant identified as
being susceptible to loss of material due to crevice and pitting corrosion, the staff requested in
RAI 3.1.2.4-4, dated November 4, 2004, that the applicant provide more information regarding
the operating and inspection history of the components. In its response, by letter dated
December 9, 2004, the applicant stated that the copper-alloy piping is an integral part of the
reactor recirculation pump variable frequency drives, which are recent additions to Unit 2 in
2003 and Unit 3 in 2004. Reactor recirculation pump variable speed drives will be installed in
Unit 1 prior to start up. The vendor manual identifies the material as red brass. The applicant
stated that the appropriate AMP is the Chemistry Control Program and the One-Time Inspec:ion
Program. Red brass could suffer loss of material in a treated-water environment if the chemistry
is not controlled properly. Given that the applicant will perform a one-time inspection to ensure
that degradation has not occurred and control the chemistry of the treated water, the potential
degradation of this piping due to crevice and pitting corrosion will be adequately managed
during the extended period of operation.
The staff reviewed the applicant's AMR for evaluating biofouling and loss of material due to
MIC, crevice and pitting corrosion in heat exchanger copper-alloy components listed in LRA
Table 3.1.2.4 that are exposed to a raw water (internal) environment. The staff also reviewec
the applicant's AMR for evaluating loss of material due to crevice and pitting corrosion in
copper-alloy piping (GALL Report Item VII.C2.1-a) in a treated-water environment. On the basis
of its review, the staff found that the applicant had demonstrated that the effects of aging for
these components will be adequately managed so that their intended functions will be
maintained consistent with the CLB for the period of extended operation, as required by
10 CFR 54.21(a)(3).
3.1.2.3.5 Components with No Aging Effects in Inside Air Environment Externally and
Components with No Aging Effects in Treated Water Environment Internally
In LRA Table 3.1.2.4, the applicant identified several components where the materials used are
not susceptible to aging effects identified in the GALL Report. The AMRs for these components
have categorized them as the following: material is not in the GALL Report item for this
component (i.e., LRA Table 3.1.2.4, Footnote F) and aging effect in the GALL Report item for
this component, material/environment combination is not applicable (i.e., LRA Table 3.1.2.4,
Footnote I). In evaluating the aging effect, the applicant stated that for GALL Report Items
V.E.2-b and VII.1.2-b, carbon and low-alloy steel bolting are identified as being susceptible to
crack initiation and growth due to cyclic loading and SCC. GALL specifies the use of a Bolting
Integrity Program in accordance with GALL AMP XI.M1 8. Under plant-specific notes, LRA
Table 3.1.2.4, Footnote 3, the applicant indicated that high yield-strength, heat-treated bolting is
not used and SCC and cracking due to cyclic loading are not concerns for BFN license renewal.
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The applicant provided additional information along with its revised LRA Table 3.1.2.4 by letter
dated March 16, 2005. The applicant stated the following:
The aging management review determined that this bolting is not susceptible to SCC as
the yield strength of the ASME SA 193 Grade B7 bolting is less than 150 ksi. Crack
initiation and growth due to cyclic loading is not considered a license renewal concern
due to high cycle fatigue since it would be discovered during the current license period
and corrected. In addition, cyclic primary loads are evaluated against conservative
stress limits and are not a contributor to fatigue due to the few number of stress cycles
postulated (e.g., earthquake and fluid transient loads). The absence of crack growth due
to cyclic loading and stress corrosion cracking identified in current line items 6 and 8 is
now shown in line items 10 and 12.
Typically, ASME SA1 93 Grade B7 bolting less than 150 ksi yield strength is not susceptible to
SCC and would not require an AMP to manage cracking due to stress corrosion. With regard to
cracking due to cyclic loading, the staff concurred with the applicant that cracking due to cyclic
loading would not be applicable. The staff found the applicant's conclusion, that no AMP is
required for these item numbers, acceptable.
The applicant indicated, by letter dated March 16, 2005, that stainless steel non-RCPB bolting
in the reactor recirculation system boundary was evaluated for aging effects such as corrosion,
cracking due to cyclic loading, SCC, wear, stress relaxation, and fatigue. These
bolting/material/environment combinations are not addressed in the GALL Report. The
applicant stated that the bolting in question has a yield strength less than 150 ksi. The applicant
identified fatigue as being the only applicable aging effect for these bolts in an inside air
(external) environment. The applicant further stated that fatigue is addressed as a TLAA in LRA
Section 4.3. Based on a review of the applicant's March 16, 2005 letter, and considering the
environment, material and application, the staff concurred with the applicant's conclusion and
found its evaluation of the aforementioned bolts, in an inside air (external) environment,
acceptable.
In GALL Report Volume 2, Items V-E-2-b and VII.l.2-b list carbon or low-alloy steel bolting as
the applicable material and indicate that crack initiation and growth due to cyclic loading and
SCC are aging effects that require management during the extended period of operation.
Revised LRA Table 3.1.2.4 lists ASME SA 193 Grade B7, which is an HSLA material for these
GALL Report item numbers. The AMR categorizes these line items as aging effects in the
GALL Report item for this component/material/environment combination that are not applicable,
and high yield-strength, heat-treated bolting, greater thanl 50 ksi, is not used in non-RCPB
bolting applications at BFN (as evidenced in LRA Table 3.1.2.4, Footnote 1,3). The staff did not
consider ASME SA 193 Grade B7 bolting less than 150 KSI as being susceptible to SCC in an
inside air (external) environment as described in the applicant's LRA. Therefore, the staff
concurs with the applicant's conclusion that no AMP is required for these components due to
cracking as a result of cyclic or SCC in an inside air (external) environment.
GALL Report Items VII.l.1-b and V.E.1-b are listed as being carbon or low-alloy components
that are susceptible to loss of material due to general corrosion in an inside air (external)
environment. LRA Table 3.1.2.4 lists copper alloy as the material used and does not list any
aging effects for material/environment as being applicable. The AMR categorizes this line item
as "material is not in the GALL Report item for this component" (LRA Table 3.1.2.4,
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Footnote F). The staff does not consider copper-alloy components to be susceptible to any
aging effects in an inside air (external) environment. Therefore, the staff concurred with the
applicant's conclusion that no AMP is required for these components.
In RAI 3.1.2.4-5, dated November 4, 2004, the staff stated that the GALL Report Item V.C.1-b
is listed as stainless steel valves; the material that is the same as used at BFN. The aging
effects listed in the GALL Report as requiring management are loss of material due to pitting,
crevice corrosion, MIC, and biofouling. The components are in a treated water (internal)
environment, which is the same as listed in the GALL Report. Therefore, the staff requested
that the applicant discuss the age, operating history, and inspection history of the valves. The
staff also requested that the applicant provide a detailed explanation of the attributes of the
system design that make degradation due to MIC and biofouling not applicable.
In its response, by letter dated December 9, 2004, the applicant stated that the water in this
cooling water subsystem is demineralized water that has no history of microbiologically
influenced corrosion activity. The staff found this acceptable because stainless steel in a
demineralized water environment would not be considered susceptible to loss of material due to
pitting, crevice corrosion, MIC, and biofouling. Therefore, the staff's concern described in
RAI 3.1.2.4-5 is resolved.
In LRA Table 3.1.2.4, the applicant also identified several components in which the material
used is not susceptible to aging effects identified in the GALL Report. The AMR for these
components categorized them as the following: "material is not in GALL Report item for this
component" (LRA Table 3.1.2.4, Footnote F) and the aging effect in the GALL Report item for
this componentlmaterial/environmental combination is not applicable (i.e., LRA Table 3.1.2.4,
Footnote I).
GALL Report Items V.E.2-b and VII.I.2-b, carbon and low-alloy steel bolting, are identified as
being susceptible to crack initiation and growth due to cyclic loading and SCC. The GALL
Report specifies the use of a Bolting Integrity Program in accordance with GALL Report Volume
2, Chapter XI.M1 8. Under plant-specific notes, LRA Table 3.1.2.4, Footnote 3, the applicant
indicated that high yield-strength, heat-treated bolting is not used at BFN and SCC and
cracking due to cyclic loading are not concerns for license renewal. The staff followed up and
sought clarifications on the LRA Table 3.1.2.4 information.
The applicant provided additional information along with its revised LRA Table 3.1.2.4 by letter
dated March 16, 2005. The applicant stated the following:
The aging management review determined that this bolting is not susceptible to SCC as
the yield strength of the ASME SA 193 Grade B7 bolting is less than 150 ksi. Crack
initiation and growth due to cyclic loading is not considered a license renewal concern
clue to high cycle fatigue since it would be discovered during the current license period
and corrected. In addition, cyclic primary loads are evaluated against conservative
stress limits and are not a contributor to fatigue due to the few number of stress cycles
postulated (e.g., earthquake and fluid transient loads). The absence of crack growth clue
t'o cyclic loading and stress corrosion cracking identified in current line items 6 and 8 is
now shown in line items 10 and 12.
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Typically, ASME SA193 Grade B7 bolting, less than 150 ksi yield strength, is not susceptible to
stress corrosion cracking and would not require an AMP to manage cracking due to stress
corrosion. With regard to cracking due to cyclic loading, the staff concurs with the applicant that
cracking due to cyclic loading would not be applicable. The staff finds the applicant's
conclusion, that no AMP is required for these item numbers, acceptable.
The applicant indicated, by letter dated March 16, 2005, that stainless steel non-RCPB bolting
in the reactor recirculation system boundary was evaluated for aging effects such as corrosion,
cracking due to cyclic loading and SCC, wear, stress relaxation, and fatigue. These
bolting/material/environment combinations are not addressed in the GALL Report. The
applicant stated that the bolting in question has a yield strength less than 150 ksi. The applicant
identified fatigue as being the only applicable aging effect for these bolts in an inside air
(external) environment. The applicant further stated that fatigue is addressed as a TLAA in LRA
Section 4.3. Based on a review of the applicant's March 16, 2005 letter, and considering the
environment, material and application, the staff concurred with the applicant's conclusion and
finds its evaluation of the aforementioned bolts, in an inside air (external) environment,
acceptable.
In GALL Report Volume 2, Items V-E-2-b and VII.1.2-b list carbon or low-alloy steel bolting as
the applicable material and indicates that crack initiation and growth due to cyclic loading/SCC
are aging effects that require management during the extended period of operation. Revised
LRA Table 3.1.2.4 lists ASME SA 193 Grade B7, which is an HSLA material for these GALL
Report item numbers. The AMR categorizes these line items as: "Aging effect in NUREG-1 801
item for this component, material and environment combination is not applicable and high yield
strength heat-treated bolting, greater than 50 ksi, is not used in non-RCPB bolting applications
at BFN" (LRA Table 3.1.2.4, Footnote 1,3). The staff did not consider ASME SA 193 Grade B7
bolting less than 150 KSI as being susceptible to SCC in an inside air (external) environment as
described in the applicant's LRA. Therefore, the staff concurred with the applicant's conclusion
that no AMP is required for these components due to cracking as a result of cyclic or SCC in an
inside air (external) environment.
GALL Report, Items VII.l.1-b and V.E.1-b are listed as being carbon or low-alloy components
that are susceptible to loss of material due to general corrosion in an inside air (extemal)
environment. LRA Table 3.1.2.4 lists copper alloy as the material used and does not list any
aging effects for the material/environment as being applicable. The AMR categorizes this line
item as "material is not in the GALL Report item for this component," (LRA Table 3.1.2.4,
Footnote F). The staff does not consider copper-alloy components to be susceptible to any
aging effects in an inside air (external) environment. Therefore, the staff concurred with the
applicant's conclusion that no AMP is required for these components.
3.1.2.3.6 SCC in RV Flange Leak Detection Line and Jet Pump Sensing Line
SRP-LRA Section 3.1.3.2.4.2 states that the crack initiation and growth due to thermal and
mechanical loading or SCC, including IGSCC, could occur in the BWR RV flange detection line
and jet pump sensing line. The GALL Report recommends that a plant-specific AMP be
evaluated to mitigate or detect crack initiation and growth due to SCC of the vessel flange
detection line and jet pump sensing line.
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In LRA Section 3.1.2.2.4, the applicant addressed vessel flange leak detection lines that are
subjected to SCC. The applicant proposed to use the One-Time Inspection Program for
managing this aging effect.
In RAI 3.1.1-1, dated December 1, 2004, the staff requested that the applicant provide
information on the plant-specific experience related to cracking due to SCC in the vessel flange
leak detection lines at the BFN units, and its method of implementation of the One-Time
Inspection Program. The staff also requested the applicant to provide justification for using
one-time inspection in detecting the cracking due to SCC in a timely manner.
In its response, by letter dated January 31, 2005, the applicant indicated that, in addition to the
One-Time Inspection program, the ASME Code Section Xl Subsections IWB, IWC, and IWD
Inservice Inspection Program will be implemented for the RV flange leak detection lines. The
applicant stated that it will revise the first paragraph in LRA Section 3.1.2.2.4 to include the ISI
program as an additional AMP for the RV flange leak detection lines. The applicant stated that
the AMR shown in LRA Table 3.1.2.1 will be revised to include the aging effects (cracking
growth from cyclic loading, loss of material due to crevice, pitting, and general corrosion), and
their associated AMPs (One-Time Inspection Program and ISI Program) for the carbon steel
and low-alloy steel RV heads, flanges, and shells. The staff found this response acceptable.
The proposed AMPs will provide adequate measures in managing the aging effects of the RV
flange leak detection lines. Therefore, the staff's concern described in RAI 3.1.1-1 is resolved.
In LRA Section 3.1.2.2.4, the applicant addressed jet pump sensing lines that are subject to
SCC. The applicant proposed to use the Chemistry Control Program and One-Time Inspection
Program for managing this aging effect.
In RAI 3.1.1-2, dated December 1, 2004, the staff requested that the applicant provide
information on the plant-specific experience related to cracking due to SCC in jet pump sensing
lines, and its method of implementing the One-Time Inspection Program. The staff also
requested that the applicant provide justification for using the One-Time Inspection Program to
detect cracking due to SCC in a timely manner.
In its response to RAI 3.1.1-2, by letter dated January 31, 2005, the applicant stated that the jet
pump sensing lines have not previously experienced cracking due to SCC, IGSCC or cyclic
loading. The jet pump sensing lines inside the RV are not within the scope of the license
renewal process. According to Section 2.3.12.7 of the BWRVIP-41, MBWR Jet Pump Assembly
Inspection and Flaw Evaluation Guidelines," inspection of the jet pump sensing lines is
continuously occurring during the plant operation. Therefore, if this line fails, plant technical
specifications require either a plant shutdown or a safety assessment to justify continued
operation. Therefore, the failure of the sensing lines inside the RV has no adverse safety
consequences and does not need to be included within the scope of license renewal. However,
the applicant agreed to revise the AMR by adding the AMPs (shown below) for the jet pump
sensing line penetrations and external lines that are listed in LRA Tables 3.1.2.1 and 3.1.2.4.
The applicant included the BWR Reactor Penetration Program for managing the aging effect
related to cracking due to SCC in the jet pump sensing lines penetrations at BFN. The applicant
stated that this AMP is consistent with GALL AMP XI.M8, UBWR Penetrations," with no
exceptions. BWR Reactor Penetration Program includes the staff's approved versions of
BWRVIF-27, "BWR Standby Liquid Control System/Core Plate delta P Inspection and Flaw
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Evaluation Guidelines," and BWRVIP-49, "Instrumentation Penetration Inspection and Flaw
Evaluation Guidelines." SER Section 3.0.3.2.6 presents the staffs detailed review of this AMP.
The staff finds the applicant's response to RAI 3.1.1-2 acceptable, and the staffs concern
described in this RAI is resolved.
The applicant stated that the Chemistry Control Program will be used at BFN to manage SCC in
the jet pump sensing lines. The Chemistry Control Program is based on EPRI Report
TR-1 03515-R2, (the 2000 revision of "BWR Water Chemistry Guidelines"), which was approved
by the staff in February 2000. The staff found the EPRI TR-103515-R2 acceptable because the
program is based on updated industry experience and plant-specific and industry-wide
operating experience that confirms the effectiveness of the RCS chemistry program. The staff
found that implementation of the Chemistry Control Program would be consistent with the GALL
AMP Xl.M2; therefore, it is acceptable. In addition, the proposed inspection AMPs would ensure
the identification of cracking due to SCC, IGSCC, and cyclic loading in a timely manner so that
the intended function of the jet pump sensing lines is not sacrificed. Therefore, the staff
concluded that by the implementation of the additional AMPs, the aforementioned aging effects
of the jet pump sensing lines would be managed effectively during the extended period of
operation.
3.1.2.3.7 Stainless Steel Reactor Vessel Attachment Welds
The AMPs recommended by the GALL Report for managing the cracking due to SCC, IGSCC,
and cyclic loading for the RV attachment welds are XI.M4, "BWR Vessel Inner Diameter (ID)
Attachment Welds," and XI.M2, "Water Chemistry," which references EPRI Report TR-1 03515.
In LRA Table 3.1.2.1, the applicant identified IGSCC as an aging effect for the stainless steel
RV attachment welds. The applicant stated the Chemistry Control Program will be used at BFN
to manage this aging effect. The Chemistry Control Program is based on EPRI Report
TR-103515-R2, (the 2000 revision of "BWR Water Chemistry Guidelines"), which was approved
by the staff in February 2000. The staff found EPRI TR-1 0351 5-R2 acceptable because the
program is based on updated industry experience and plant-specific and industry-wide
operating experience that confirms the effectiveness of the RCS chemistry program. The
applicant indicated that the vessel attachment welds program is discussed in LRA
Section B.2.1.7, "BWR Vessel ID Attachment Welds." LRA Section B.2.1.7 references LRA
Section B.2.1.4, "ASME Section Xi Subsections IWB, IWC, and IWD Inservice Inspection
Program." The applicant's ISI Program is an established AMP. This program has appropriate
requirements for inspecting the vessel ID attachment welds. UBWR Vessel ID Attachment
Welds" also invokes the inspection and evaluation recommendations of BWRVIP-48, 'Vessel ID
Attachment Weld Inspection and Evaluation Guidelines." SER Section 3.0.3.2.3 presents the
staff's detailed review of this AMP.
In RAI 3.1.2.1-1, dated December 1, 2004, the staff requested that the applicant provide the
method of implementation of the type and frequency of inspections that are specified in
BWRVIP-48, "Vessel ID Attachment Welds Inspection and Flaw Evaluation Guidelines." These
requirements apply to jet pump raiser brace attachments, core spray piping bracket
attachments, steam dryer support and hold-down brackets, feedwater spargers, guide rods,
and surveillance sample holders. According to BWRVIP-48 Section 2.2.3, furnace-sensitized
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stainless steel vessel ID attachment welds are highly susceptible to IGSCC. The staff requested
the applicant to identify whether there are any furnace-sensitized stainless steel attachment
welds al: BFN, and to provide information regarding an augmented inspection program for any
existing fumace-sensitized stainless steel attachment welds.
In its response to RAI 3.1.2.1-1, by letter dated January 31, 2005, the applicant stated that all
the ID RV attachment welds had been inspected in accordance with BWRVIP-48 and ASME
Code Section Xl ISI requirements for type and frequency. The applicant indicated that all the ID
attachment welds are furnace-sensitized; therefore, an augmented inspection program in
accordance with the requirements of BWRVIP-48 will be implemented for all these welds. The
staff found that this type of inspection would ensure that the aforementioned aging effects are
properly managed for the extended period of operation. The staff found that the implementation
of the ASME Code Section Xi Subsections IWB, IWC, and IWD Inservice Inspection Program,
Chemistry Control Program, and BWR ID Attachment Welds Program would be consistent with
the GALL AMPs XL.M2 and XI.M4, and is acceptable. Therefore, the staffs concern described
in RAI 3.1.2.1-1 is resolved. SER Sections 3.0.3.2.2 and 3.0.3.1.3 respectively, present the
staff's detailed review of these AMPs. SER Sections 3.0.3.2.2 and 3.0.3.1.3, respectively,
present the staffs detailed reviews of these AMPs.
3.1.2.3.8 Reactor Vessel Nozzles and Safe Ends
The AMI's recommended by the GALL Report for managing the cracking due to SCC, IGSCC
and cyclic loading for the RV nozzles and safe ends are XI.M7, "BWR Stress Corrosion
Cracking," and XI.M2, "Water Chemistry," which references EPRI Report TR-1 03515.
In Table 3.1.2.1 of the LRA, the applicant indicated that stainless steel materials in the RV
nozzle and safe end components, when exposed to a treated-water environment, experience
cracking due to SCC. The applicant credited the BWR Stress Corrosion Cracking Program,
ASME Section XI Subsections IWB, IWC, and IWD Inservice Inspection Program, which is all
established AMP. In addition, the applicant indicated that AMP B.2.1.5, "Chemistry Control
Program," is based on EPRI Report TR-1 0351 5-R2, (the 2000 revision of "BWR Water
Chemistry Guidelines"), which was approved by the staff in February 2000.
In RAI 3.1.2.1-4(C), the staff requested that the applicant identify whether the dissimilar metal

welds of reactor vessel nozzles and safe end components have previously experienced
cracking due to SCC, IGSCC, or cyclic loading, and the extent of cracking. In its response to
RAI 3.1.2.1-4(C), by letter dated January 31, 2005, the applicant stated that, for the dissimila
metal welds in nozzles and safe end components and piping, the requirements of ASME Code
Section X1, Subsections IWB, IWC and IWD ISI Program inspections and frequencies in
accordance with ASME Code Section Xi, Table IWB-2500-1, examination category B-F would
be met. The applicant's BWR IGSCC program inspections and frequencies are in accordance
with the normal water chemistry guidelines contained in BWRVIP-75, "BWR Vessel and
Internals Project (BWRVIP), Technical Basis for Revisions to Generic Letter 88-01 Inspection
Schedule." The applicant implemented alternative examination requirements for IGSCC
Category A (as defined in BWRVIP-75) dissimilar metal welds under a risk-informed ISI
program (previously approved by the staff) for Units 2 and 3. The applicant stated that it
performed liquid penetrant testing (PT) and UT of the dissimilar welds in recirculation inlet and
outlet nozzle-to-safe ends, the core spray nozzle-to-safe end, pipe-to-safe ends, and the CRD
nozzle-to-cap welds for Units 2 and 3; and the examination results were acceptable. The
3-157

applicant stated that for Unit 1 it performed PT and UT examinations on CRD nozzle-to-cap
welds, and the examination results were acceptable. The applicant stated that for Unit 1 the
RCS water chemistry would be improved in accordance with the BWR SCC Program, and the
CRD nozzle-to-safe end welds would be replaced prior to the period of extended operation.
The applicant also stated that improvements in RCS water chemistry provide mitigative
measures to preclude IGSCC in the dissimilar welds in nozzle-to-safe end, pipe-to-safe end,
and nozzle-to-cap components. The staff accepts the proposed program for stainless steel safe
ends because it conforms to the recommendations in the BWRVIP-75; however, if the safe
ends contain nickel-alloy weld metals that are susceptible to SCC, BWRVIP-75 would require
more frequent examinations than those specified for BWRVIP-75 Category A welds. In order for
the staff to determine whether the applicant had adequately implemented BWRVIP-75, the staff
requested that the applicant identify (1) the weld metal that was used for the butter,
nozzle-to-safe end welds, pipe-to-safe end welds, and nozzle-to-cap welds; (2) the grade of
stainless steel that was used as a safe end; and (3) the examination requirements for butter,
nozzle-to-safe end welds, pipe-to-safe end welds, and nozzle-to-cap welds that are more
susceptible to SCC than the BWRVIP-75 Category A welds.
The applicant, in its response dated May 25, 2005, indicated that stainless steel weld metal was
used for the butter on the nozzle-to-safe end welds and that it would implement the inspection
guidelines that are specified in the BWRVIP-75 report for the subject welds. Since the stainless
steel weld metal is less susceptible to IGSCC than nickel-alloy weld metal, the staff concludes
that inspection requirements as specified in the BWRVIP-75 guidelines will adequately identify
aging degradation in a timely manner. The applicant further stated that it used nuclear grade
(low carbon) stainless steel for the safe end material in recirculation and core spray systems
with the exception of non-nuclear grade (i.e., standard carbon content) stainless steel safe ends
in the recirculation outlet welds in Units 2 and 3. The applicant proposed to implement the
BWRVIP-75 inspection guidelines, which are acceptable to the staff because they provide
adequate assurance in identifying cracking due to IGSCC in a timely manner for nozzle-to-safe
end welds. Since the stainless steel weld metal and nuclear grade stainless steel safe end
materials (with exception noted above) are less susceptible to IGSCC, the staff concluded that
the applicant's proposed inspection guidelines will adequately manage aging effects in the
recirculation and core spray systems. With respect to the non-nuclear grade recirculation outlet
nozzles and their welds in Units 2 and 3, the applicant stated that it will use a mechanical stress
improvement (MSIP) method to mitigate IGSCC and will use Category C inspection guidelines
to monitor the aging effects in these welds. The staff found the response acceptable because
the applicant's proposed mitigation and inspection methods for the recirculation outlet nozzle
welds will comply with the staff-approved BWRVIP-75 inspection criteria and will enable the
applicant to identify IGSCC in a timely manner. Therefore, the staffs concern described in
RAI 3.1.2.1-4(C) is resolved.
3.1.2.3.9 Feedwater Nozzle
GALL AMP XI.M5, "BWR Feedwater Nozzle," recommends that inspection requirements
specified in GE-NE-523-A71-0594, "Alternate BWR Feedwater Nozzle Inspection
Requirements," be implemented for the feedwater nozzles for managing cracking due to cyclic
loading for the feedwater nozzles.
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The applicant included the BWR Feedwater Nozzle Program for managing the aging effect
related to cracking due to cyclic loading in the feedwater nozzles at BFN. The applicant stated
that the program is consistent with GALL AMP XI.M5, with no exceptions. The applicant also
invoked the ASME Code Section Xl Subsections IWB, IWC, and IWD Inservice Inspection
Program, which is an established AMP. This program has appropriate requirements for
inspecting the feedwater nozzle components. The applicant also stated that the program
enhances the ISI specified in ASME Code Section XI with the recommendations of
GE-NE .523-A71-0594. The applicant stated that it implemented the recommendations of
NUREG-0619, MBWR Feedwater Nozzle and Control Rod Drive Return Line Nozzle Cracking,"
to mitigate feedwater nozzle cracking. The applicant also stated that the feedwater nozzles had
been modified to mitigate cracking by removing the stainless steel cladding and machining the
safe end, nozzle bore, and inner bend radius to accept improved double-piston-ring
interference-fit spargers with a forged tee design and orificed elbow discharges. The applicant
indicated in the LRA that the reactor water cleanup system return lines were routed to both
feedwaler headers (except Unit 2, which is only routed to one feedwater header). The applicant
stated that changes to plant operating procedures, such as improved feedwater control, to
decrease the magnitude and frequency of temperature fluctuations had been implemented at
Units 2 and 3. The applicant also indicated that similar improvements will be implemented at
Unit 1 prior to the period of extended operation. SER Section 3.0.3.2.4 presents the staffs
detailed review of the BWR Feedwater Nozzle Program.
In RAI 3.1.2.1-4(B), dated December 1, 2004, the staff requested that the applicant provide
information on the scope and the techniques of past inspections, the results obtained, applied
mitigative methods, repairs, frequency of the inspections, and any other relevant information
related to the identification of the aging effect in the feedwater nozzles at BFN. The staff further
requested that the applicant provide information as to how the plant-specific experience related
to this aging effect impacts the attributes specified in the BWR Feedwater Nozzle Program.
In its response, by letter dated January 31, 2005, the applicant stated that it complied with the
inspection requirements specified in the BWR Feedwater Nozzle Program. The applicant stated
that it had performed UT of the feedwater nozzles and the results were acceptable, and no
repairs were performed in this system. Therefore, the applicant concluded that the
plant-specific experience related to feedwater nozzles has no impact on the attributes specified
in the B'WVR Feedwater Nozzle Program. The staff reviewed the applicant's response and found
it acceptable. The applicant demonstrated that the actions taken thus far have mitigated
cracking in feedwater nozzles. Therefore, the staffs concern described in RAI 3.1.2.1-4(B) is
resolved.
In RAI E1.2.1.8-1, the staff stated that the BWR Feedwater Nozzle Program references GE
report GE-NE-523-A71-0594, which is not the staff-approved version of the report. The staff
requested that the applicant replace references to GE-NE-523-A71-0594 in LRA Sections A. 1.8
and B.2.1.8 with GE-NE-523-A71-0594-A, Revision 1 which is approved by the staff. In its
response to RAI B.2.1.8-1, by letter dated January 31, 2005, the applicant stated that it will
revise the LRA to indicate correct GE report. In its response, by letter May 25, 2005, the
applicant submitted a revised version of LRA Section A.1.8, and the BWR Feedwater Nozzle
Program, which includes GE-NE-523-A71-0594-A, Revision 1.
The staff found that the implementation of ASME Code Section XI Subsections IWB, IWC, and
IWD Inservice Inspection Program and the BWR Feedwater Nozzle Program would be
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consistent with GALL AMP XL.M5 and, therefore, is acceptable. The staff's concern described in
RAI B.2.1.8-1 is resolved.
3.1.2.3.10 Control Rod Drive (CRD) Return Line Nozzle
GALL AMP XL.M6, "BWR Control Rod Drive Return Line Nozzle," recommends that enhanced
inspection requirements specified in NUREG-0619, UBWR Feedwater Nozzle and Control Rod
Drive Return Line Nozzle Cracking," should be implemented for the CRD return line nozzles for
managing the cracking due to cyclic loading for the CRD return line nozzle.
In LRA Table 3.1.2.1, the applicant referenced BWR CRD Return Line Nozzle Program, for
managing the aging effect in the CRD return line. The applicant stated that the program is
consistent with GALL AMP XL.M6, with no exceptions. The applicant indicated that inspections
that are specified in NUREG-0619, and ASME Code Section Xl Subsections IWB, IWC, and
IWD Inservice Inspection Program, which is an established AMP. This program has appropriate
requirements for inspecting the CRD return line nozzle components.
In RAI B.2.1.9-1, dated December 1, 2004, the staff requested the. applicant to provide
information on the augmented inspection requirements that are specified in the NUREG-0619.
The CRD return line nozzle has been capped; therefore, augmented inspection of the nozzle is
not needed per NUREG-0619. The guidance in NUREG-0619 provide actions to be taken to
address cracking in these nozzles; however, the aging effects for the cap and applicable weld
are not covered in NUREG-0619. Therefore, the staff requested that the applicant address the
following issues concerning the cap and weld that provide a pressure boundary function:
In RAI B.2.1.9-1 (1) the applicant was requested to describe the configuration, location and
material of construction of the capped nozzle, including the existing base material for the
nozzle, piping (if piping remnants exist) and cap material, and any welds. In its response by
letter dated January 31, 2005, the applicant stated that the configuration consists of a stainless
steel cap welded to the original carbon steel nozzle with stainless steel weld material. The safe
end and corresponding piping had been removed from the nozzle.
In RAI B.2.1.9-1(2) the applicant was requested to describe the application of the BWRVIP-75
inspection guidelines for this weld and cap. In its response to RAI B.2.1.9-1(2), by letter dated
January 31, 2005, the applicant stated that the requirements of BWRVIP-75 are implemented
by the BWR Stress Corrosion Cracking Program. The CRD return line nozzle welds are
currently categorized (BWRVIP-75) as Category D for Unit 2 and Category C for Unit 3. The
CRD return line nozzle welds are examined by the UT technique at the frequency specified by
BWRVIP-75, Table 3-1 for normal water chemistry conditions. The applicant stated that it will
implement the BWR Stress Corrosion Cracking Program for Unit 1 prior to the period of
extended operation.
The staff reviewed the applicant's response and found it acceptable provided the applicant
includes information in the LRA regarding the category (per BWRVIP-75) of the subject weld in
Unit 1.
In RAI B.2.1.9-1(3) the applicant was requested to discuss the applicability of the event at
Pilgrim (leaking weld at a capped nozzle, September 30, 2003) to BFN. The staff issued
IN 2004-08, dated April 22, 2004, which states that the cracking occurred in an alloy 82/182
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weld that had previously been repaired at the Pilgrim unit. According to IN 2004-08, the Pilgrim
CRD return line nozzle is made of SA-508, Class 2 low-alloy steel, while the CRD return line
cap is made of Alloy 600. The subject weld is fabricated with Alloy 82/182 material, and the
nozzle side of the weld is buttered with Alloy 182 material. In addition, Pilgrim had initial weld
deficiencies (lack of fusion) that required weld repair. The staff also requested that the applicant
provide any plant experience with leakage at the capped nozzle, the past inspection techniques
used, results obtained, and mitigative strategies imposed. The staff requested that the applicant
provide information as to how the plant-specific experience related to this aging effect impacts
the attributes specified in the BWR CRD Return Line Nozzle Program.
In its response, by letter dated January 31, 2005, the applicant stated that the event at Pilgrim
was determined not to be applicable. The materials of construction of the nozzle-to-cap weld at
BFN is stainless steel. The welds were completed without recordable indications. Plant
experience for Units 2 and 3 indicates that there has been no leakage at the capped CRD
return line nozzles. Ultrasonic exams have been performed with no reportable indications. The
Unit 3 capped CRD return line nozzle weld had MSIP performed to mitigate IGSCC, which
changed the frequency of inspection. The examination information related to this item is
described in RAI B.2.1.9-1(2). The plant-specific experience related to the CRD return line
nozzle has no impact on the attributes specified in the BWR CRD Return Line Nozzle Program.
The staff reviewed the applicant's responses and found them acceptable, in part, because the
improved RCS water chemistry and MSIP (for Unit 3) should provide adequate mitigation to
preclude IGSCC. However, the staff found that, unlike weld metal Alloy 182, austenitic stainless
steel weld metal (with a minimum delta ferrite) is less susceptible to IGSCC. In addition, low
carbon austenitic stainless steel material (L grade) is less susceptible to IGSCC than non-L
grade austenitic stainless steel.
In order for the staff to determine whether the applicant had adequately implemented
BWRVIP-75 for the Category A CRD return line nozzle welds, the staff requested that the
applicant identify (1) the delta ferrite in the weld metal, (2) the grade of stainless steel that was
used for the CRD return line cap, (3) the examination requirements for CRD return line welds
that meet BWRVIP-75, and (4) plans to implement MSIP in Units I and 2.
In its response dated May 25, 2005, the applicant indicated that stainless steel weld metal with
a minimum of eight percent delta ferrite was used for the CRD return line nozzle-to-cap welds
and that it will implement inspection guidelines as specified in the BWRVIP-75 report for the
subject welds. The applicant proposed to implement BWRVIP-75 inspection guidelines, which
are acceptable to the staff because they provide adequate assurance in identifying cracking
due to IGSCC in a timely manner for nozzle-to-safe end welds. Since the stainless steel weld
metal with eight percent delta ferrite is less susceptible to IGSCC than nickel-alloy weld metal,
the staff concluded that inspection requirements as specified in the BWRVIP-75 guidelines will
adequately identify aging degradation in a timely manner.
The applicant further stated that it used low carbon grade stainless steel for the CRD return line
cap materials. Since the stainless weld metal and low carbon grade stainless steel CRD return
line cap materials are less susceptible to IGSCC, the staff concluded that the applicant's
proposed inspection guidelines will adequately manage the aging effect in the CRD return line
nozzle-to-cap welds. Regarding the application of MSIP as a mitigative technique to improve
resistance to IGSCC, the applicant stated that it will use the following plan to implement MSIF'
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for CRD return line nozzle-to-cap welds: (1) MSIP and BWRVIP-75 inspection guidelines will be
implemented for Unit I welds prior to restart; (2) no MSIP will be used for Unit 2 welds;
however, BWRVIP-75, Category D inspection guidelines will be implemented for these welds;
and, (3) MSIP was used in Unit 3 welds and the BWRVIP-75, Category C inspection guidelines
will be use for these welds. The staff found the response acceptable because the applicant's
proposed mitigation and inspection methods for the CRD return line nozzle-to-cap welds will
comply with the staff approved BWRVIP-75 inspection criteria, and will enable the applicant to
identify IGSCC cracking in a timely manner. Therefore, the staffs concern described in
RAI B.2.1.9-1 is resolved.
The staff found that the implementation of the BWR CRD Return Line Nozzle Program and
ASME Code Section Xl Subsections IWB, IWC, and IWD Inservice Inspection Program for the
CRD return lines would be consistent with the GALL AMP XI.M6, and is, therefore, acceptable.
SER Section 3.0.3.1.5 presents the staffs detailed review of this AMP.
3.1.2.3.11 Reactor Vessel Penetrations
AMPs recommended by the GALL Report for managing cracking due to IGSCC for the RV
penetrations are XI.M8, "BWR Penetration," and XI.M2, "Water Chemistry." The GALL AMPs
for the RV penetrations include implementation of guidelines specified in BWRVIP-49,
"Instrumentation Penetration Inspection and Flaw Evaluation Guidelines," and reactor coolant
water chemistry in accordance with the guidelines of BWRVIP-29, 'BWR Water Chemistry
Guidelines," (EPRI TR-103515). In addition to these requirements, the GALL program XI.M8,
"BWR Penetration," recommends that inspection and flaw evaluation guidelines specified in
BWRVIP-27, "BWR Standby Liquid Control System/Core Plate delta P Inspection and Flaw
Evaluation Guidelines," should be implemented for the RV penetrations.
In LRA Table 3.1.2.1, the applicant indicated that nickel-alloy and stainless steel materials in
the RV penetration components, when exposed to a treated-water environment, experience
cracking due to SCC. The applicant included the BWR Reactor Penetration Program for
managing the aging effect related to cracking due to SCC in the RV penetrations. The applicant
stated that this AMP is consistent with GALL AMP XI.M8 with no exceptions. The BWR Reactor
Penetration Program recommends the implementation of the staffs approved versions of
BWRVIP-27, BWRVIP-49, and ASME Section Xl Subsections IWB, IWC, and IWD Inservice
Inspection Program, which is an established AMP. This program has appropriate requirements
for inspecting the BWR RV penetrations (i.e., category B-E for pressure-retaining partial
penetration welds; category B-D for full penetration nozzle-to-vessel welds; category B-F for
pressure retaining dissimilar metal nozzle-to-safe end welds; and category B-J for similar metal
nozzle-to-safe end welds). The extent and schedule of inspection prescribed by the ASME
Code Section XI ISI Program is designed to maintain structural integrity and ensure that aging
effects will be discovered and repaired before the loss of intended function of the component.
These inspections can reveal crack initiation and growth and leakage of coolant due to SCC. In
addition, the applicant indicated that the Chemistry Control Program, which is based on EPRI
Report TR-103515-R2, (the 2000 revision of "BWR Water Chemistry Guidelines"), will be
applied. The staff found the EPRI TR-103515-R2 acceptable because the program is based on
updated industry experience, and plant-specific and industry-wide operating experience confirm
the effectiveness of the RCS chemistry program.
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In RAI 3.1.2.1-5(B), dated December 1, 2005, the staff requested that the applicant provide any
previous plant-specific experience regarding the cracking due to SCC and IGSCC in dissimilar
metal welds of RV penetrations, and the method and frequency of inspection for managing this
aging effect. In its response to RAI 3.1.2.1-5(B), by letter dated January 31, 2005, the applicant
stated that the following penetrations are inspected during the ASME Code Section Xl,
IWB-2500, Code Category B-P system leakage test during each refuel outage: (1) CRD stub
tubes; (2) instrumentation nozzle/nozzle safe ends; (3) standby liquid control nozzles; (4) jet
pump instrumentation nozzles; (5) drain line nozzles; and (6) in-core monitor housing
penetrations.
The applicant also stated that no cracking of the dissimilar metal penetration welds have been
identified thus far at BFN. In addition, the applicant stated that the improvements in the RCS
Chemistry Control Program would mitigate the IGSCC of the RV penetration welds. The
applicant stated that the plant-specific experience related to the RV penetrations has no impact
on the attributes of the BWR Penetrations Program.
The staff reviewed the response to the RAI 3.1.2.1-5(B) and found it acceptable.
Implementation of the improved water chemistry and [SI programs as specified in the BWR
Penetrations Program, would enable the applicant to manage the aging effect due to IGSCC
effectively during the extended period of operation, and would be consistent with GALL AMPs
XL.M8 and XI.M2. Therefore, the staffs concern in RAI 3.2.1.2-5(B) is resolved.
3.1.2.1.12 Reactor Head Closure Studs
GALL AIMP XI.M3, 'Reactor Head Closure Studs," recommends that preventive actions
specified in RG 1.65, 'Materials and Inspections for RV Closure Studs," should be implemented
for managing the cracking due to SCC for the reactor head closure studs. SER
Section 3.0.3.1.4 present the staffs detailed review of this AMP.
In LRA Table 3.1.2.1, the applicant indicates that the Reactor Head Closure Studs Program,
which is consistent with GALL AMP XI.M3, will be implemented to monitor the aging effect due
to SCC of the reactor head closure studs.
The applicant stated that the following requirements will be implemented for the Reactor Head
Closure Studs Program.
*

1:SI in conformance with the requirements of the ASME Code Section Xl, Subsection
IWB, Table IWB 2500-1.

*

Mitigation of cracking is achieved by complying with the requirements of Regulatory
Guide 1.65, "Materials and Inspections for RV Closure Studs." The applicant stated that
approved lubricants will be used to minimize the potential for cracking of the
non-metal-plated reactor head closure studs.

The applicant stated that industry experience indicated that SCC occurred in metal-plated BWR
reactor head closure studs. The applicant stated that there are no metal-plated reactor head
closure studs in use, and approved lubricants are used to prevent seized studs or nuts. The
applicant claimed that with the lack of metal plating and preventive use of approved lubricant;,
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Reactor Head Closure Studs Program has been effective in reducing the probability of SCC of
the reactor head closure studs.
The applicant concluded in its LRA that the Reactor Head Closure Studs Program provides
reasonable assurance that aging effects due to cracking in the reactor head closure studs is
adequately managed so that their intended functions, consistent with the CLB, are maintained
during the period of extended operation.
The staff concluded that the reactor head closure studs are less likely to experience aging
effects related to SCC, because these closure studs are not metal plated and approved
lubricants are used for their maintenance. The staff found the implementation of Reactor Head
Closure Studs Program is acceptable. Presence of aging effects can be identified by frequent
inspections dictated by the Reactor Head Closure Studs Program. In addition, compliance with
RG 1.65 requirements provides adequate assurance in maintaining the integrity of the RV
studs. The staff concluded that implementation of the aforementioned requirements provides
assurance that the aging effect associated with SCC is adequately managed by the applicant.
3.1.2.3.13 Bolting for Reactor Vessel Vents and Drains
In RAI 3.1.2.3-1 (A), dated December 1, 2004, the staff stated that GALL AMP XI.M1 8, "Bolting
Integrity Program,' is recommended for managing the aging effects for the bolting in the RV
vents and drains. In LRA Table 3.1.2.3, the applicant indicates that the Bolting Integrity
Program, which is consistent with GALL AMP XI.Ml 8, will be implemented to monitor the aging
effects of the bolting in RV vents and drains. LRA Table 3.1.2.3 and the Bolting Integrity
Program do not identify SCC as an aging effect for these bolts. Therefore, the staff requested
that the applicant address the aging effect due to SCC in the bolts of the RV vents and drains.
In its response, by letter January 31, 2005, the applicant stated that SCC can occur in high
yield strength (greater than 150 ksi) bolted closures in BWRs when they are exposed to a
corrosive environment, typically attributed to leakage of pressure boundary joints or exposure to
wetted ambient environments or due to the use of thread lubricant containing molybdenum
disulfide (MoS2). High yield strength, heat-treated alloy steel bolting materials are not specified
for flanged connections. High strength bolting in vendor-supplied equipment has not been
identified for mechanical components (such as pump casing studs or valve body/bonnet studs)
where the material specifications are available. The applicant stated that a review of the BFN
operating experience did not identify any instances where mechanical component failure was
attributable to SCC of high strength bolting. Therefore, loss of bolting function due to SCC of
bolted joints of mechanical equipment is not expected and no aging management is required for
the period of extended operation. Since there are no high-yield strength bolts in the RV vents
and drains at BFN, the staff concluded that no AMP is required to monitor the aging effect due
to SCC in bolting in reactor vents and drains. Therefore the staffs concern described in
RAI 3.1.2.3-1(A) is resolved.
3.1.2.3.14 Loss of Materials in Low Alloy Steel or Carbon Steel Reactor Vessel Components
that are exposed Externally to Inside (Atmospheric) Environments
The applicant identified in Table 3.1.2.1 of the LRA no aging effects, but included references
related to the GALL Report Volume 2, Table IV. Al for carbon and low-alloy steel materials of
the following RV components exposed externally to inside (atmospheric) environments.
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*
*
*
*
*
*
*

other external attachment welds to the reactor vessel
reactor vessel heads, flanges, and shell
reactor vessel nozzles
reactor vessel nozzles and safe ends
reactor vessel penetrations
reactor vessel internals CRD housing
bolting in reactor vessel vents, drains and the recirculation system

The staff reviewed the applicant's evaluation to determine whether it adequately addressed the
issue of uniform corrosion of the carbon and low-alloy steel RV components when they are
exposed externally to inside (atmospheric) environments. According to SRP-LR
Section 3.4.2.2.4, loss of material due to general corrosion can occur on the external surfaces
of carbon and low-alloy steel RV components exposed to operating temperature less than
212 'F. Since the operating temperature of the BWR vessel is greater than 212 OF, the loss of
material due to general corrosion is not likely to occur in carbon and low-alloy steel RV
components. In addition, the external surface of the carbon and low-alloy steel RV components
are exposed to inside (atmospheric) environment that does not contain any aggressive ions
resulting in loss of material due to corrosion.
In RAls 3.1.2-1, 3.1.2.1-4(A), and 3.1.2L1-5(A), dated December 1, 2004, the staff requested
that the applicant provide an explanation as to why the loss of material due to corrosion is not
considered as an aging effect for carbon and low-alloy steel vessel attachment welds; vessel
heads, flanges, and shells; vessel nozzles and safe ends; vessel penetrations; and bolting in
vessel vents, and drains for Unit 1.
In its response to RAls 3.1.2-1, 3.1.2.1-4(A), and 3.1.2.1-5(A), by letter dated January 31, 2005,
the applicant indicated that for Unit 1 degradation due to corrosion of all the aforementioned RV
components would be verified under the Unit 1 restart program. The applicant also stated that it
will perform further inspection of the subject RV components followed by replacement (if
required) of the degraded components that are identified by this inspection. The staff found that
the applicant's implementation of inspection and replacement programs (when necessary)
provides reasonable assurance that the aging effect due to corrosion of carbon and low-alloy
steel penetrations for Unit 1 will be adequately managed so that the intended function(s) will be
maintained with the CLB for the period of extended operation.
Therefore, the staff found that these components do not experience any of the aforementioned
aging effects when they are exposed externally to an inside (atmospheric) environment. The
staff concluded that the applicant's determination to exclude these aging effects in LRA
Table 3.1.2.1 for the aforementioned RV components is acceptable. Therefore the staff's
concern described in RAls 3.1.2-1, 3.1.2.1-4(A), and 3.1.2.1-5(A) is resolved.
3.1.2.3.115 Distortion/plastic deformation due to stress relaxation and loss of material due to
mechanical wear - Reactor head closure studs and nuts; bolting in RV vents, drains and the
recirculation system
In LRA Table 3.1.2.1, the applicant addressed distortion and plastic deformation due to stres:s
relaxation and loss of material due to mechanical wear as aging effects in reactor head closure
studs and nuts. The applicant proposed to use the Reactor Head Closure Stud Program, which,
in turn, invokes the requirements of GALL AMP XL.M3 to monitor this aging effect. The
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applicant reiterated that the aforementioned aging effect is adequately managed by the ASME
Code Section Xl Subsections IWB, IWC, and IWD Inservice Inspection Program.
In RAI 3.1.2.1-2, dated December 1, 2004, the staff requested that the applicant identify any
plant-specific aging effects due to distortion/plastic deformation resulting from stress relaxation
and loss of material due to mechanical wear for the reactor closure studs and nuts.
In its response to RAI 3.1.2.1-2, by letter dated January 31, 2005, the applicant stated that it
has not identified any RV closure stud or nut degradation resulting in distortion/plastic
deformation due to stress relaxation or loss of material due to mechanical wear. The applicant
also stated that no RV closure studs or nuts have been replaced for this reason. Two studs
were replaced in Unit 2 during the Unit 2 Cycle 4 refueling outage. These were replaced
because of physical thread damage. From discussions with plant personnel present at that
time, this damage was the result of impacts during handling and refueling operations, and not
the result of inservice stress or wear. Based on this, the applicant stated that there was no
impact on the attributes specified in the Reactor Head Closure Studs Program. The staff
concluded that the proposed ASME Code Section XI Subsections IWB, IWC, and IWD
Inservice Inspection Program and Reactor Head Closure Studs Program for the reactor closure
studs are consistent with GALL AMP XI.M3, and the subject aging effects are adequately
managed by the applicant for the period of extended operation. The staff finds this response
acceptable, and its concern related to RAI 3.1.2.1-2 is resolved.
In LRA Table 3.1.2.3, the applicant addressed loss of bolting function due to wear as an aging
effect in RV vents and drains and the recirculation system. The applicant proposed to use the
Bolting Integrity Program for monitoring this aging effect, which in tum, invokes the
requirements of GALL AMP XI.M18. GALL AMP XI.M18 requires application of ASME Code
Section Xl Subsection IWB, Table IWB 2500-1 for the bolts that are included in the ASME Code
Section XI Program to monitor this aging effect. In addition, the aging effects for the SR bolting
are mitigated by NUREG-1339, "Resolution of Generic Safety Issue 29: Bolting Degradation
Failure in Nuclear Power Plants." For bolts that are not included in the ASME Section Xl
program, the applicant proposed to use the Systems Monitoring Program. The staff concluded
that the implementation of the Bolting Integrity Program and Systems Monitoring Program, and
compliance with GALL AMP XI.1 8 will provide reasonable assurance that loss of bolting
function due to wear in RV vents and drains and the recirculation system is adequately
managed so that their intended functions, consistent with the CLB, are maintained during the
period of extended operation.
In RAI 3.1.2.3-1 (B), dated December 1, 2004, the staff requested that the applicant provide
information on the previous plant-specific experience of loss of bolting function due to wear in
the RV vents and drains system. The staff also requested that the applicant provide information
on the scope and the techniques of the past inspections, the results obtained, applied mitigative
methods, repairs, frequency of the inspections and any other relevant information related to the
identification of this aging effect of the bolts in RV vents and drains. In addition, the staff
requested that the applicant provide information as to how the plant-specific experience related
to this aging effect impacts the attributes specified in the Bolting Integrity Program.
In its response to RAI 3.1.2.3-1 (B), by letter dated January 31, 2005, the applicant stated that
aging effect due to wear was conservatively identified to be an aging effect that requires
management for the period of extended operation for pressure boundary bolting in RV vents
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and drains. The applicant also stated that these bolts are inspected in accordance with ASME
Code Section XI Subsections IWB, IWC, and IWD Inservice Inspection Program inspection
requirements, and the Systems Monitoring Program. The Systems Monitoring Program
performs an entire system inspection once per fuel cycle and includes visual inspections for
evidence of material condition and bolting torque relaxation. The Systems Monitoring Program
documents failures in either the maintenance work order or plant corrective action program, as
appropriate. The applicant indicated that so far, no instances of RV vents and drains bolting
failure clue to wear have been identified. The staff finds this response acceptable, and its
concern related to RAI 3.1.2.3-1(B) is resolved.
In RAI 3.1.2.4-1 (A), dated December 1, 2004, the staff requested that the applicant provide
information on the previous plant-specific experience of loss of bolting function due to stress
relaxation in the RV recirculation system. The staff also requested that the applicant provide
information on the scope and the techniques of the past inspections, the results obtained,
applied mitigative methods, repairs, frequency of the inspections, and any other relevant
information related to the identification of this aging effect of the RV recirculation system bolts.
In addition, the staff requested that the applicant provide information as to how the
plant-specific experience related to this aging effect impacts the attributes specified in the
Bolting Integrity Program.
In its response to RAI 3.1.2.4-1 (A), by letter dated January 31, 2005, the applicant stated thEt it
inspected the reactor water recirculation pump closure bolting in accordance with the
requirements of ASME Section Xl, Table IWB-2500-1, Category B-G-1. The inspection
methods included visual examination and UT, and the results were acceptable. Therefore, the
applicant did not perform any repair on the reactor recirculation pump closure bolting. The
applicant stated that implementation of AMP B.2.1.16, and compliance with the
recommendations of NUREG-1339 and EPRI NP-5769 provide adequate assurance that the
aging effect due to stress relaxation in the bolting of the RV recirculation system is effectively
managed for the extended period of operation.
The stalf reviewed the applicant's responses to the above RAls, and concluded that the
implementation of ASME Code Section Xl Subsections IWB, IWC, and IWD Inservice
Inspection Program, Bolting Integrity Program, and Systems Monitoring Program is consistent
with GALL AMP XI.M18 and the subject aging effects for bolting in RV vents, drains and the
recirculation system are adequately managed at BFN. Therefore, the staff's concerns described
in the above RAls are resolved.
3.1.2.3.16 Crack Initiation and Growth Due to Stress Corrosion Cracking, Fatigue and Cyclic
Loading
The staffs evaluation of the aging effect due to cyclic loading and fatigue is discussed in SER
Section 3.1.2.2.4.
AMPs recommended by the GALL Report for managing cracking due to IGSCC for the RV
internal components are XI.M1, "ASME Section Xl Inservice Inspection, Subsections IWB, IWC,
and IWD," XI.M2, "Water Chemistry," and XI.M9, "BWR Vessel Internals." AMP XL.M9 includes
implementation of guidelines specified in the staff-approved BWRVIP documents for a given
component.
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In LRA Table 3.1.2.2, the applicant identified SCC as an aging effect in (1) RVIs core shroud
and core plate, (2) RVIs core spray and feedwater spargers, (3) RVIs control rod housing and
dry tubes and guide tubes, (4) RVIs jet pump assemblies, and (5) RVIs top guide.
In LRA Table 3.1.2.2, the applicant stated that the aging effect due to SCC in the
aforementioned components is managed by (1) Boiling Water Reactor Vessel Internals
Program, (2) ASME Code Section Xl Subsections IWB, IWC, and IWD ISI Program, and (3) the
Chemistry Control Program. The applicant stated that continued implementation of these AMPs
provides reasonable assurance that the aging effects due to SCC, fatigue, and cyclic loading
will be managed so that the systems and components within the scope of this program will
continue to perform their intended functions consistent with the CLB for the period of extended
operation.
In RAI 3.1.2.1-6(A), dated December 1, 2004, the staff requested that the applicant provide
information on the scope and the techniques of the past inspections, the results obtained,
applied mitigative methods, repairs, and frequency of the inspections of the AHCs. In response
to RAI 3.1.2.1-6(A), by letter dated January 31, 2005, the applicant stated that the Unit 1 core
shroud AHCs currently have indications of cracking and will be replaced with a bolted design in
lieu of a welded design prior to Unit I restart. Units 2 and 3 AHCs have no reportable
indications. In addition, the applicant stated that the improvements in the RCS Chemistry
Control Program would enable the mitigation of IGSCC of the AHCs.
In RAI B.2.1.12-1(C), dated December 1, 2004, the staff requested the applicant to provide
information regarding any prior augmented UT for the AHCs as required by GALL Report
Section IV-B1I.1.4. In its response, by letter January 31, 2005, the applicant stated that the
AHCs are examined in accordance with GE SIL No. 462, Revision 1. The GE SIL allows for
inspection of the AHCs either by UT or top-surface visual (VT-1) inspection. The applicant has
always used the UT technique, as this methodology provides superior flaw detection and allows
for a longer reinspection interval. Due to tooling constraints, a top-surface enhanced VT-1
(EVT-1), which is superior to the visual examination guidelines of GE SIL No. 462, was
performed for Unit 3 AHCs. The applicant stated that prior to the period of extended operation,
it will implement visual inspection of the AHCs and inspection of the AHC welds by UT, unless
tooling constraints prohibit performance of a UT. In the event tooling constraints prohibit
inspection by UT, the inspection will be performed by EVT-1. The applicant proposed to inspect
the AHCs utilizing the BWR Vessel Internals Program rather than the ASME Code Section Xl
ISI Program currently specified in the GALL Report. SER Section 3.0.3.2.7 presents the staffs
detailed review of this AMP.
Since the GALL Report Section IV-B13.1.4 requires UT of AHC welds, the staff requested that
the applicant revise BWR Vessel Internals Program and LRA Section A.1.12 to include UT for
Units 2 and 3 AHC welds to the maximum extent possible. The staff requested that the
applicant identify its previous experience on the extent to which UT was performed on the AHC
welds.
The applicant, in its response dated May 25, 2005, stated that Unit 1 welded AHCs will be
replaced by a bolted design thereby eliminating the need for UT. However, Units 2 and 3 will
still have welded AHCs and they require UT examination. The applicant stated that UT
examinations had been performed on the AHC welds in Units 2 and 3, and thus far no
indications had been identified. The applicant stated that it will perform UT on AHC welds at
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Units 2 and 3 unless tooling constrains prohibit inspections by UT, in which case it will perform
EVT-1 examinations. The applicant stated that it will obtain prior approval from the staff if
EVT-1 is substituted for UT examination of the welded AHCs at Units 2 and 3. The staff found
this response acceptable, because previous UT examinations of AHC welds at Units 2 and 3
indicated no evidence of cracks and as such there is no evidence of active degradation in the
AHC welds at Units 2 and 3. Additionally, the applicant stated that it will perform UT
examinations on accessible AHC welds and EVT-1 examinations in inaccessible AHC welds,
and these examinations will adequately identify the cracks in AHC welds at Units 2 and 3. The
staff accepts the applicant's response as a commitment and concludes that it should be
included in the commitment tables in lieu of LRA Section A.1.12. Based on its review, the staff's
concerns described in RAls 3.1.2.1-.6(A), and B-2.1.12-1(C) are resolved.
In RAI 3.1.2.1-6(B), dated December 1, 2004, the staff requested that the applicant provide ein
explanation for excluding the aging effect due to IASCC for the core shroud and core plate. In
its response to RAI 3.1.2.1-6(B), by letter dated January 31, 2005, the applicant stated that it
will include the aging effect due to IASCC in LRA Table 3.1.2.2, and this aging effect is
managed by implementing the ASME Code Section Xl Subsections IWB, IWC, and IWD and
Chemistry Control Programs. The BWR Vessel Intemals Program invokes inspection
requirements specified in BWRVIP-76, "Boiling Water Reactor Core Shroud Inspection and
Flaw Evaluation Guidelines," which is currently being reviewed by the staff. In the BWR Vessel
Internals Program, the applicant stated that it will comply with all the requirements that will be
specified in the staff's SER on the BWRVIP-76 report, and will complete all the license renewal
applicant action items of this SER when it is issued. The staff reviewed the response and found
it acceptable because the implementation of the inspections as mandated by the ASME Code
Section Xl Subsections IWB, IWC, and IWD Program and BWRVIP-76 (pending staff's
approval) should identify any cracking due to IASCC in a timely manner so that the intended
function of the subject component is maintained during the extended period of operation.
In RAI 3.1.2.1-6(C), dated December 1, 2004, the staff requested the applicant to provide
information regarding the plant-specific experience related to IGSCC cracking of the stainless
steel and nickel-alloy components in the core shroud and AHCs, and the effective AMP that will
be implemented on these systems. In its response to RAI 3.1.2.1-6(C), by letter dated
January 31, 2005, the applicant stated that indications have been reported in Unit I core shroud
welds H-1, H-2, H-3, H4, and H-5. Core shroud welds H-6 and H-7 have not been examined
due to interference from vibration sensing lines. These welds will be UT examined prior to
Unit 1 restart. Indications have been reported in Unit 2 core shroud welds H-1, H-2, H-3, H-5,
H-6, and H-7. Indications have been reported in Unit 3 core shroud welds H-1, H-2, H-3, H4,
H-5, and H-7. The applicant stated that the aging effect due to IGSCC is managed by AMPs
BWR Vessel Intemals, ASME Code Section Xl Subsections IWB, IWC, and IWD, and
Chemistry Control Programs. The staff finds this response acceptable, and its concern related
to RAI 3.1.2.1-6(C) is resolved.
In RAI 3.1.2.1-6(D), dated December 1, 2004, the staff requested the applicant to address the
plant-specific experience regarding sudden increases in RCS water conductivity due to a leak in
condensate and/or reactor water clean up systems, and the impact of these sudden
conductivity excursions on the IGSCC of core shroud welds. In its response to RAI 3.1.2.1-6(D),
by letter dated January 31, 2005, the applicant stated that there had been no increase in
conductivity in RCS water due to leaks in condensate and/or reactor water clean up systems in
the previous five years. The staff found that in the absence of any increase in RCS water
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conductivity, and with the addition of hydrogen/noble metal to the RCS water, the growth of
existing IGSCC in the core shroud welds will be mitigated. The staff finds this response
acceptable, and its concern related to RAI 3.1.2.1-6(D) is resolved
In RAI 3.1.2.1-6(E), dated December 1, 2004, the staff requested the applicant to provide
information on verification methods to monitor the effectiveness of the HWC/NMCA program,
the methodology of ensuring hydrogen availability in the core shroud region, monitoring of its
availability with ECP probes, and the validity of using secondary parameters (e.g., main
steam/feedwater oxygen levels) to assess the hydrogen availability at core shroud welds. In its
response to RAI 3.1.2.1-6 (E), by letter dated January 31, 2005, the applicant stated that an
NMCA with a conservative hydrogen/oxygen (H2/0 2) molar ratio is maintained to ensure
hydrogen availability in the core shroud region. The applicant stated that it would not utilize ECP
probes; therefore, alternate means are used to monitor ECP. The applicant proposed to use
reactor water H2/0 2 molar ratio of greater than four for power operation. The staff reviewed the
response and found it acceptable because, in the absence of ECP measurements, maintaining
a H2/02 molar ratio of greater than four would be effective in mitigating IGSCC in core shroud
welds.
The staff found that the implementation of the improved water chemistry and ISI programs in
conjunction with the inspection guidelines specified in the BWRVIP-76 report (pending staffs
approval) would enable the applicant to manage the aging effect due to IGSCC effectively
during the extended period of operation, and would be consistent with GALL AMPs Xl.M1,
XL.M2 and XI.M9.
In RAI 3.1.2.2-7(A), dated December 1, 2004, the staff requested the applicant to provide an
explanation for excluding the aging effect due to IASCC for the core spray spargers and piping
in LRA Table 3.1.2.2. According to GALL Report Section IV B1.3-a, an AMP is required for
monitoring IASCC in core spray spargers and piping. In its response, by letter dated
January 31, 2005, the applicant stated that it will include aging effect due to IASCC in LRA
Table 3.1.2.2, and this aging effect is managed by implementing the ASME Code Section Xl
Subsections IWB, IWC, and IWD, BWR Vessel Internals, and Chemistry Control Programs.
In RAI 3.1.2.2-7(B), dated December 1, 2004, the staff requested the applicant to provide
information on the type and extent of inspections to identify IGSCC and the mitigation
techniques for core spray piping and spargers at Units 2 and 3. In its response, by letter dated
January 31, 2005, the applicant stated that the inspections (the type and extent) were
performed in accordance with the requirements of BWRVIP-18, "BWR Core Spray Internals
Inspection and Flaw Evaluation Guidelines," and ASME Code Section Xi Subsections IWB,
IWC, and IWD, BWR Vessel Internals. The applicant stated that thus far no cracking was
identified in the core spray system with the following exceptions. The applicant stated that it
identified cracking in the elbow-to-shroud pipe and collar-to-shroud welds in downcomer "C" in
Unit 3, which was subsequently replaced with a bolted piping assembly as a corrective action.
The applicant identified cracking in Unit 3 core spray sparger adjacent to the T-boxes, which
was repaired by welded brackets at both T-boxes. The applicant indicated that mitigation of
IGSCC in core spray piping and spargers would be achieved by the implementation of
HWC/NMCA.
The staff, after reviewing BWRVIP-18, concluded that core spray piping and spargers are not
adequately protected by the HWC/NMCA. However, implementation of the inspection
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guidelines as required by BWRVIP-18 and ASME Code Section Xl Subsections IWB, IWC, and
IWD, will inadequately identify cracking in a timely manner. Therefore, the staff concluded that
the type and extent of inspections mandated by BWRVIP-18 and the ISI Program should
adequately identify cracking (without taking any credit for HWC/NMCA) in core spray piping and
spargers in a timely manner so that their intended function is maintained during the period of
extended operation. Since the applicant is implementing the ASME Code Section Xl
Subsections IWB, IWC, and IWD, BWR Vessel Intemals Program and Chemistry Control
Program, which are consistent with the GALL AMP XI.M9, the staff found that the applicant had
demonstrated that the effects of aging in core spray piping and spargers will be adequately
managed for the period of extended operation.
In RAI 3.1.2.2-8(A), dated December 1, 2004, the staff requested the applicant to provide an
explanation for excluding the aging effect due to IASCC for the CRD housing dry tubes and
guide tubes in Table 3.1.2.2 of the LRA. In its response, by letter dated January 31, 2005, the
applicant stated that it will include aging effect due to IASCC in LRA Table 3.1.2.2, and that this
aging effect is managed by implementing ASME Code Section Xl Subsections IWB, IWC, and
IWD, BWR Vessel Internals Program and Chemistry Control Program. BWR Vessel Internals
Program in turn invokes inspection requirements specified in BWRVIP-47, "Boiling Water
Reactor Lower Plenum Inspection and Flaw Evaluation Guidelines." The staff reviewed the
response and found it acceptable because the implementation of the inspections as mandated
by the ASME Code Section XI Subsections IWB, IWC, and IWD Program and BWRVIP-47
should identify any cracking due to IASCC in a timely manner so that the intended function of
the subject component is maintained during the period of extended operation. Therefore, the
staff's concern described in RAI 3.1.2.2-8(A) is resolved.
In RAI 3.1.2.2-8(B), dated December 1, 2004, the staff requested the applicant to provide
information regarding the past plant-specific experience related to IGSCC in the nickel-alloy
housing guide tubes and dry tubes and their subsequent replacement with crack-resistant
materials at Units 2 and 3. The staff also requested that the applicant provide its plan for the
replacement of Unit 1 dry tubes and guide tubes. In its response, by letter dated January 31,
2005, the applicant stated that all 12 Unit 2 and 3 radiation monitor dry tubes had been
replaced with a crevice-free design in the plunger area. Additionally, the material in the plunger
area had been changed from 304 stainless steel to 304L stainless steel, making the new dry
tubes less susceptible to IGSCC.
The applicant in its response dated May 25, 2005, stated that it will replace Unit 1 dry tubes
prior to restart. However, the applicant must commit to replace all Unit 1 dry tubes prior to
restart. Trhis commitment would be contained in a tracking process either for Unit 1 restart or
license renewal.
Based on its assessment of Unit 2 Cycle 7 refueling outage and Unit 3 prior to its restart in
1995 (see RAI response dated December 1, 2004), the applicant found that the plant-specific
experience related to the dry tubes has no impact on the attributes specified in the BWR Vessel
Internals Program and BWRVIP-47. The staff reviewed the applicant's response and concluded
that the replacement of the dry tubes material that is more IGSCC resistant combined with new
crevice-iree design provides adequate assurance that the aging effect due to IGSCC in these
components is adequately managed for the period of extended operation. The staff found this
response acceptable, and its concern related to RAI 3.1.2.2-8(B) is resolved.
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In RAI 3.1.2.2-8(C), dated December 1, 2004, the staff requested that the applicant provide
information regarding the plant-specific experience related to IGSCC in furnace-sensitized
stainless steel stub tubes (if any) at BFN, and the method and frequency of inspections to
identify this aging effect. In its response to RAI 3.1.2.2-8(C), by letter dated January 31, 2005,
the applicant stated that BFN does not have furnace-sensitized stainless steel stub tubes and
the stub tubes are manufactured from a nickel alloy. The applicant also stated that there have
been no repairs associated with the CRD stub tubes, and improvements in the BWR Chemistry
Control Program help mitigate aging and degradation of the lower plenum components. Based
on this assessment, the applicant stated that the plant-specific experience related to the stub
tubes has no impact on the attributes specified in the BWR Vessel Internals Program and
BWRVIP-47 as no degradation has been identified. The staff concurred with the applicant's
response and found it acceptable. Therefore, the staff's concern described in RAI 3.1.2.2-8(C)
is resolved.
In RAI 3.1.2.2-8(D), dated December 1, 2004, the staff requested that the applicant provide
information regarding the plant-specific experience related to IGSCC cracking in nickel-alloy
weld metals that were used for the CRD stub tubes, and the method and frequency of
inspections to identify this aging effect. In its response, by letter dated January 31, 2005, the
applicant identified the following locations associated with the lower plenum that have
nickel-alloy weld metal.
*
*
*
*

CRD housing-to-stub tube weld
CRD stub tube-to-RV weld
In-core housing-to-RV lower head penetration weld
In-core guide tube-to-in-core housing weld

The applicant stated that its AMR does not identify an inspection of the listed welds, and no
cracking has been identified at BFN for the listed nickel-alloy welds. The applicant also stated
that the improvements in the BWR Chemistry Control Program help mitigate aging and
degradation of the lower plenum components. Therefore, the applicant claimed that the
plant-specific experience related to the lower plenum nickel-alloy welds has no impact on the
attributes specified in the BWR Vessel Internals Program and BWRVIP-47 as no degradation
has been identified. The staff found the applicant's response acceptable.
The staff concluded that the implementation of the inspection requirements as mandated by the
ISI program and the staff's approved BWRVIP-47 report will provide reasonable assurance that
IGSCC in the lower plenum welds can be identified in a timely manner, so that the intended
function of the subject component is maintained during the period of extended operation.
In RAI 3.1.2.2-10, dated December 1, 2004, the staff requested the applicant to provide an
explanation for excluding the aging effect due to IASCC for the top guide. The applicant in its
response indicated that it will include IASCC as an aging effect for the top guide in LRA
Table 3.1.2.2. SER Section 4.7.6 on TLAA discusses the impact of IASCC and multiple failures
of the top guide grid beams at BFN.
The staff requested that the applicant in its LRA provide the AMR for the jet pump thermal
sleeve welds in order to comply with the requirement specified in BWRVIP-41, Appendix A,
paragraph A.2, "BWR Jet Pump Assembly Inspection and Flaw Evaluation Guidelines," report.
In its response dated May 25, 2005, the applicant stated that it implemented the Chemistry
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Control Program and the BWR Vessel Internals Program to monitor the aging effects in jet
pump thermal sleeve welds. The applicant stated that the inspection requirements of the
BWRVIP-41 report are included in the BWR Vessel Internals Program; and that they will
adequately manage aging degradation due to fatigue in jet pump thermal sleeve welds. The
applicant further stated that the jet pump thermal sleeve welds are not inspectible with existing
techniques; however, it will implement an inspection technique that is currently being developed
by the BWRVIP, when available. The staff found this response acceptable because the
applicant has committed to implement BWRVIP-41 and the BWRVIP is currently developing an
inspection technique that will enable the applicant to adequately identify cracking due to fatigue
or IGSCC. Therefore, the staff's concern described in RAI 3.1.2.2-10 is resolved.
3.1.2.3.i7 Change in Material Properties and Reduction in Fracture Toughness Due to
Thermal Aging and Neutron Irradiation Embrittlement
The AMP' recommended by the GALL Report for managing the susceptibility of CASS
components to thermal aging embrittlement and neutron irradiation embrittlement is AMP
XI.M13, "Thermal Aging and Neutron Irradiation Embrittlement of Cast Austenitic Stainless
Steel (CASS)."
In LRA Table 3.1.2.2, the applicant stated that the aging effects due to change in material
properties as a result of thermal and neutron embrittlement of the CASS RVIs jet pump
assemblies will be managed by the Thermal Aging and Neutron Irradiation Embrittlement of
Cast Austenitic Stainless Steel Program, ASME Code Section Xl Subsections IWB, IWC, and
IWD Inservice Inspection Program, Boiling Water Reactor Vessel Internals Program, and the
inspection guidelines that are provided in the BWRVIP-41, "BWR Jet Pump Assembly
Inspection and Flaw evaluation guidelines," which have been approved by the staff. The
implementation of these programs is consistent with the GALL AMP XI.M1 3, and the applicant
did not take any exception to the requirements of the GALL Report. The applicant incorporated
a screening criterion that establishes susceptibility of CASS components to thermal aging
based on casting method, molybdenum content, and ferrite percentage.
In RAI 3.1.2.2-9, dated December 1, 2004, the staff requested the applicant to provide
information on the existing (if any) CASS jet pump components, the type of casting,
composition of the CASS (i.e., molybdenum content and delta ferrite values), previous
plant-specific experience regarding the cracked components with subsequent inspection of any
cracked CASS jet pump components due to neutron and thermal embrittlement, and any
technical specification changes related to jet pump components.
In its response, by letter dated January 31, 2005, the applicant indicated that the CASS jet
pump components were manufactured to ASTM A351, grade CF8. These castings are low
molybdenum and the maximum calculated delta ferrite percentage is below 20 percent.
According to Table 2, CASS Thermal Aging Susceptibility Screening Criteria, contained in the
May 19, 2000, NRC letter from Christopher Grimes to Douglas J. Walters, materials that have a
low molybdenum content and less than 20 percent delta ferrite are not susceptible to thermal
aging for statically or centrifugally cast components. The NRC letter from Christopher Grimes to
Carl Terry, dated June 5, 2001, states, "It is important to note that thermal and/or neutron
embrittlernent of CASS components becomes a concern only if cracks are present in the
components, and that cracking has not been observed in CASS jet pump assembly
components." Section 2.4 of the same letter states, "Further, the BWRVIP and the NRC's
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Office of Nuclear Regulatory Research (RES) is engaged in a joint confirmatory research
program to determine the effects of high levels of neutron fluence on BWR internals." The
applicant has stated in its LRA that for open issues between the BWRVIP and NRC, the
applicant will work as part of the BWRVIP to resolve these issues generically. When resolved,
the applicant will follow the BWRVIP recommendations resulting from that resolution. The BWR
RVIs program requires inspections of several jet pump assembly welds which are more
susceptible to cracking than the CASS components and will serve as an indication of the
potential need for more extensive inspections later in life.
Similar to the CASS jet pump components, the orificed fuel supports (OFS) are also
manufactured to ASTM A351, grade CF8. These castings are low molybdenum and the
maximum calculated delta ferrite percentage is below 20 percent. For reasons similar to those
as discussed for the jet pump CASS components, the applicant concluded that no program is
needed to manage the effects of thermal/neutron embrittlement of the CASS OFS.
The staff concurred with the applicant's response regarding the implementation of the
industry-recommended monitoring program of the effects of high levels of neutron fluence on
the CASS components. The staff concluded that the applicant's justification for excluding the
CASS jet pumps and OFS components from the AMR for the extended period of operation is
acceptable provided that ASME Code Section Xl Subsections IWB, IWC, and IWD Program
and the BWR Vessel Internals Program and inspection requirements of BWRVIP-41 are fully
implemented for these components. The staff concurred with the applicant's statement that
continued implementation of these AMPs and the technical guidelines of the BWRVIP-41 report
provide reasonable assurance that the aging effects are adequately managed in the RV CASS
jet pumps and OFS components. The staff found this response acceptable, and its concern
related to RAI 3.1.2.2-9 is resolved.
3.1.2.3.18 Loss of Material Due to Galvanic, General, Crevice, and Pitting Corrosion
In LRA Table 3.1.2.2, the applicant addressed loss of material due to galvanic, general, crevice,
and pitting corrosion in (1) RVIs core shroud and core plate, (2) RVIs core spray piping and
spargers, (3) RVIs control rod housing and dry tubes and guide tubes, (4) RVIs jet pump
assemblies, and (5) RVIs top guide.
The applicant also identified the implementation of relevant AMPs to manage the aging effects
due to galvanic, general, crevice, and pitting corrosion of stainless steel and nickel-alloy
materials when these materials are exposed to the BWR treated-water environment. In LRA
Table 3.1.2.2, the applicant included AMP requirements that are specified in GALL Report,
Volume 2, Table IV.B1 for each of the aforementioned components. However, GALL Report,
Volume 2, Table IV.B1, does not identify loss of material due to crevice, general, and pitting
corrosion as aging effects in stainless steel and nickel-alloy materials that are used in the
aforementioned RV components when these components are exposed to the BWR
treated-water environment. The staffs evaluation of the AMR related to these aging effects is
discussed below.
In LRA Table 3.1.2.2, the applicant stated that the aging effects due to galvanic, general,
crevice, and pitting corrosion of stainless steel and nickel-alloy materials in the RVIs will be
managed by the Boiling Water Reactor Vessel Internals Program, Chemistry Control Program,
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and the inspection guidelines that are provided in the following BWRVIP reports for the
applicable internal components:
BWRVIP-18 - "Boiling Water Reactor Core Spray Internal Inspection and Flaw
Evaluation Guidelines."
EIWRVIP-25 - "Boiling Water Reactor Core Plate Inspection and Flaw Evaluation
Guidelines."
EIWRVIP-26 - "Boiling Water Reactor Top Guide Inspection and Flaw Evaluation
Guidelines."
EIWRVIP-41 - "Boiling Water Reactor Jet Pump Assembly Inspection and Flaw
Evaluation Guidelines."
EIWRVIP-47 - "Boiling Water Reactor Lower Plenum Inspection and Flaw Evaluation
Guidelines."
EIWRVIP-76 - "Boiling Water Reactor Core Shroud Inspection and Flaw Evaluation
Guidelines" - Staff review is not complete.
The implementation of these additional guidelines and AMPs is consistent with GALL
AMP XI.M9. The applicant stated that continued implementation of these AMPs provides
reasonable assurance that the aforementioned aging effects are adequately managed in the
RVIs. The staff concluded that the implementation of the Chemistry Control Program will
provide adequate controls on BWR reactor water chemistry, which in turn controls general,
pitting and crevice corrosion in RVIs. Furthermore, inspection guidelines that are specified in
the aforementioned staff-approved (with the exception of BWRVIP-76) BWRVIP reports will
provide adequate guidance in performing the necessary inspections so that these aging effects
in RVIs are properly identified in a timely manner.
In LRA Table 3.1.2.1, the applicant addressed loss of material due to galvanic, general, crevice,
and pitting corrosion in (1) reactor head closure studs, (2) RV attachment welds, (3) RV heads,
flanges and shells, (4) RV nozzles, (5) RV nozzles and safe ends, (6) RV penetrations, and (7)
bolting in RV vents, drains, and the recirculation system.
The applicant also identified the implementation of relevant AMPs to manage the aging effects
due to galvanic, general, crevice, and pitting corrosion of carbon and low-alloy steels, stainless
steel and nickel-alloy materials when these materials are exposed to the BWR treated-water
environment. In LRA Table 3.1.2.1, the applicant identified these aging effects and the relevant
AMPs that are associated with each of the aforementioned components. In LRA Table 3.1.2.1,
the applicant also included references related to GALL Report, Volume 2, Table IV.A1 for each
of the aforementioned components.
GALL Report, Volume 2, Table IV.A1, does not identify loss of material due to crevice, general,
and pitting corrosion as aging effects in carbon and low-alloy steel, stainless steel and
nickel-alloy materials that are used in the aforementioned RV components when these
components are exposed to the BWR treated-water environment. General, pitting, and crevioc
corrosion may occur in stainless steel or nickel-alloy components under exposure to
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aggressive, oxidizing environments. Normally, the presence of elevated dissolved oxygen
and/or aggressive ionic impurity concentrations is necessary to create these oxidizing
environments in the RCS.
The applicant stated that the Chemistry Control Program will be used at BFN. The Chemistry
Control Program is based on EPRI Report TR-103515-R2 (the 2000 revision of "BWR Water
Chemistry Guidelines"). The staff found EPRI TR-103515-R2 acceptable because the program
is based on updated industry experience and plant-specific and industry-wide operating
experience confirms the effectiveness of the Chemistry Control Program. In addition, this
program provides an acceptable basis for minimizing the dissolved oxygen and ionic impurity
concentrations that could otherwise, if left present in high concentrations, lead to an aggressive
oxidizing RCS coolant environment, which can enhance corrosion of the RV components. Since
the applicant has conservatively assumed that loss of material due to general corrosion, pitting
corrosion, or crevice corrosion is an applicable aging effect for these RV components, the staff
concludes that the Chemistry Control Program provides a sufficient mitigative strategy for
managing this aging effect relative to the recommendations of the GALL Report. The applicant
stated that it will invoke ASME Code Section Xl Subsections IWB, IWC, and IWD Inservice
Inspection Program, which is an established AMP. This program has appropriate requirements
for inspecting the aforementioned vessel components.
The staff concluded that by implementing the ASME Code Section Xl Subsections IWB, IWC,
and IWD Inservice Inspection Program and Chemistry Control Program, the applicant
demonstrated that the effects of aging due to general, pitting, and crevice corrosion will be
adequately managed so that the intended functions will be maintained consistent with the CLB
for the period of extended operation, as required by 10 CFR 54.21 (a)(3).
The staff found that the applicant had demonstrated that the effects of aging will be adequately
managed so that the intended functions will be maintained consistent with the CLB during the
period of extended operation, as required by 10 CFR 54.21 (a)(3).
Conclusion. On the basis of its review, the staff found that the applicant appropriately evaluated
AMR results involving MEAP combinations that are not evaluated in the GALL Report. The staff
found that the applicant demonstrated that the effects of aging will be adequately managed so
that the intended functions will be maintained consistent with the CLB for the period of extended
operation, as required by 10 CFR 54.21 (a)(3).
3.1.3 Conclusion
The staff concluded that the applicant provided sufficient information to demonstrate that the
effects of aging of the reactor vessel internals and reactor coolant system components that are
within the scope of license renewal and subject to an AMR, will be adequately managed so that
the intended function(s) will be maintained consistent with the CLB for the period of extended
operation, as required by 10 CFR 54.21 (a)(3).
The staff also reviewed the applicable UFSAR supplement program summaries and concluded
that they adequately describe the AMPs credited for managing aging of the reactor vessel,
internals, and reactor coolant system, as required by 10 CFR 54.21(d).
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