This letter is decontrolled when s

TENNESSEE
VALLEY
AUTHORITY
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January 19, 2024

10 CFR 50
10 CFR 51
10 CFR 54

ATTN: Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555-0001

Browns Ferry Nuclear Plant, Units 1, 2, and 3
Renewed Facility Operating License Nos. DPR-33, DPR-52, and DPR-68
NRC Docket Nos. 50-259, 50-260, and 50-296

Subject: Browns Ferry Nuclear Plant, Units 1, 2, and 3 — Application for
Subsequent Renewed Operating Licenses

Pursuant to Title 10 of the Code of Federal Regulations, Part 50, “Domestic Licensing of
Production and Utilization Facilities,” Part 51, “Environmental Protection Regulations for
Domestic Licensing and Related Regulatory Functions,” and Part 54, “Requirements for Renewal
of Operating Licenses for Nuclear Power Plants,” the Tennessee Valley Authority (TVA) applies
for the renewal of the Browns Ferry Nuclear Plant (BFN), Units 1, 2, and 3, Renewed Facility
Operating Licenses, Nos. DPR-33, DPR-52, and DPR-68, respectively. The first Renewed
Facility Operating Licenses for BFN Units 1, 2, and 3 were issued on May 4, 2006, and will
expire at midnight on December 20, 2033, June 28, 2034, and July 2, 2036, respectively.

TVA seeks to extend the operating term of the BFN units by 20 years beyond the current
renewal license expiration dates.

The enclosed Subsequent License Renewal Application (SLRA) contains the information
required by 10 CFR Parts 54 and 51 and meets the submittal timeliness requirements of

10 CFR 54.17(c) and 10 CFR 2.109(b). This submittal provides appropriate administrative,
technical, and environmental information sufficient to support Nuclear Regulatory Commission
(NRC) findings required by 10 CFR 54.29.
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Enclosure 1 of this letter provides BFN SLRA Sections 1 through 4 and Appendices A through
D. Enclosure 2 of this letter provides BFN SLRA Appendix E, Applicant’s Environmental
Report-Operating License Renewal Stage. Enclosure 3 of this letter provides the proprietary
version of BFN SLRA Section 4, Time-Limited Aging Analyses. Electric Power Research
Institute (EPRI) and General Electric Hitachi (GEH) separately consider portions of the
information provided in Enclosure 3 of this letter to be proprietary and, therefore, exempt from
public disclosure pursuant to 10 CFR 2.390, “Public Inspections, Exemptions, Requests for
Withholding.” Affidavits for withholding information, executed by EPRI and GEH, are provided in
Enclosure 4, respectively. A non-proprietary version of BFN SLRA Section 4 is provided in
Enclosure 1. Therefore, on behalf of EPRI and GEH, TVA requests that Enclosure 3 of this
letter be withheld from public disclosure in accordance with the EPRI and GEH affidavits and
the provisions of 10 CFR 2.390.

As part of this application, TVA also requests NRC approval to implement BWRVIP-321
Revision 1-A, “Boiling Water Reactor Vessel and Internals Project, Plan for Extension of the
BWR Integrated Surveillance (ISP) Through the Second License Renewal (SLR),” as required
by NRC Safety Evaluation included in BWRVIP-321 Revision 1-A and per 10 CFR Part 50,
Appendix H, Paragraph [ll.B.3. The commitment to implement BWRVIP-321 Revision 1-A upon
obtaining NRC approval is provided as an enhancement of the Reactor Vessel Material
Surveillance Program as shown in SLRA Table A.5, Commitment Number 19.1, and B.2.1.19.

As required by 10 CFR 54.21(b), current licensing basis changes which have a material effect
on the content of this application will be submitted at least annually while the application is
under NRC review and at least three months prior to the scheduled completion of the NRC
review.

Appendix A, Table A.5, "Subsequent License Renewal Commitment List," of the enclosed BFN
SLRA provides a list of commitments made in this application. This list will be updated as
required throughout the SLRA review process.

Should you have any questions regarding this submittal, please contact Peter J. Donahue,
Director, Subsequent License Renewal, at pjdonahue@tva.gov.

| declare under penalty of perjury that the foregoing is true and correct. Executed on the
19t day of January 2024.

Respectfully,
Digitally signed by Edmondson,

![M/ D. #*DL/ Carla

Date: 2024.01.19 06:43:03 -05'00'

Kim Hulvey
Director, Nuclear Regulatory Affairs

Enclosures

cc: See Page 3
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Enclosures

CC:

Browns Ferry Nuclear Plant Subsequent License Renewal Application Sections 1
through 4 and Appendices A through D (non-proprietary version)
Browns Ferry Nuclear Plant Subsequent License Renewal Application Appendix E,

Applicant’s Environmental Report-Operating License Renewal Stage

Browns Ferry Nuclear Plant Subsequent License Renewal Application Section 4,
Time-Limited Aging Analyses (proprietary version)

. Affidavits

NRC Regional Administrator — Region Il

NRC Branch Chief — Region Il

NRC Senior Resident Inspector — Browns Ferry Nuclear Plant

NRC Project Manager, License Renewal Projects Branch (Safety)

NRC Project Manager, License Renewal Projects Branch (Environmental)
State Health Officer, Alabama Department of Public Health (w/o Enclosure 3)

eparated from Enclosure 3
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Subsequent License Renewal Application

Tennessee Valley Authority
Browns Ferry Nuclear Plant

Units 1, 2, and 3

Renewed Facility Operating License Nos.

DPR-33, DPR-52, and DPR-68

NRC Docket Nos.

50-259, 50-260, and 50-296

January 2024
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Section 1 - Administrative Information

1.0 ADMINISTRATIVE INFORMATION

1.1 GENERAL INFORMATION
1.1.1 Name of Applicant

The Tennessee Valley Authority (TVA) is the SLR Applicant. The Browns Ferry Nuclear Plant
(BFN) Site is owned by the United States of America and managed by TVA, a corporate agency
of the United States of America created by an act of Congress. TVA manages and operates the
BFN units installed on the BFN Site.

1.1.2 Address of Applicant

Tennessee Valley Authority
400 West Summit Hill Drive
Knoxville, TN 37902
865-632-2101

1.1.3 Description of Business or Occupation of Applicant

TVA, a corporate agency and instrumentality of the United States, was created in 1933 by the
United States Congress by virtue of the Tennessee Valley Authority Act of 1933, as amended,
16 U.S.C. §§ 831-831ee (as amended). TVA was created to, among other things, improve
navigation on the Tennessee River, reduce the damage from destructive flood waters within the
Tennessee River system and downstream on the lower Ohio and Mississippi Rivers, further the
economic development of TVA’s service area in the southeastern United States, and sell the
electricity generated at the facilities TVA operates.

TVA supplies power in most of Tennessee, northern Alabama, northeastern Mississippi, and
southwestern Kentucky and in portions of northern Georgia, western North Carolina, and
southwestern Virginia to a population of over 10 million people.

The current BFN Units 1, 2 and 3 renewed facility operating licenses will expire as follows:

¢ At midnight on December 20, 2033 for BFN Unit 1 (Renewed Facility Operating License
No. DPR-33).

e At midnight on June 28, 2034 for BFN Unit 2 (Renewed Facility Operating License
No. DPR-52).

e At midnight on July 2, 2036 for BFN Unit 3 (Renewed Facility Operating License
No. DPR-68).

TVA will continue as the licensed operator on the subsequently renewed facility operating
licenses.

1.1.4 Description of Organization and Management of Applicant

TVA is administered by a eight-member Board of Directors (Board) appointed by the President of
the United States with the advice and consent of the U.S. Senate. All Board members are United
States citizens. TVA Board members serve five-year terms, and at least one member’s term ends
each year. The TVA Board, among other things, establishes broad goals, objectives, and policies
for TVA; develops long-range plans to guide TVA in achieving these goals, objectives, and policies;
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approves annual budgets; and establishes a compensation plan for employees. Board members
select the Chair of the Board.

The business address for the TVA Board is:

Tennessee Valley Authority Board of Directors
400 West Summit Hill Drive, WT7
Knoxville, TN 37902

As of the date of this application, the names of the board members are as follows:
e Beth Geer
e Beth Harwell
e Bobby Klein
e Michelle Moore
e Brian Noland
e Bill Renick
e Joe Ritch (Chair)
e Wade White

The TVA Act gives the TVA Board sole responsibility for establishing the rates TVA charges for
power. These rates are not subject to review or approval by any state or Federal regulatory body.

The President and Chief Executive Officer is a United States citizen, who is selected by the
Board of Directors and is the senior executive responsible for TVA’s day-to-day operations. The
names, titles, and addresses of the principal executives and officers of TVA, all of whom are
United States citizens, are as follows:

Jeffrey J. Lyash President and Chief Executive Tennessee Valley Authority
Officer 400 West Summit Hill Drive
Knoxville, TN 37902

Donald A. Moal Executive Vice President and Tennessee Valley Authority
Chief Operating Officer 400 West Summit Hill Drive
Knoxville, TN 37902
Timothy S. Rausch | Executive Vice President and Tennessee Valley Authority
Chief Nuclear Officer 1101 Market Street
Chattanooga, TN 37402
David Fountain Executive Vice President and Tennessee Valley Authority
General Counsel 400 West Summit Hill Drive

Knoxville, TN 37902
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John M. Thomas

Executive Vice President and
Chief Financial and Strategy
Officer

Tennessee Valley Authority
1101 Market Street
Chattanooga, TN 37402

Jeanette Mills

Executive Vice President and
Chief External Relations Officer

Tennessee Valley Authority
400 West Summit Hill Drive

Knoxville, TN 37902

1.1.5 Class of License, Use of the Facility, and Period of Time for Which the License is
Sought

TVA requests a subsequent renewal of the Class 104b operating licenses for BFN Units 1, 2 and
3, for a period of 20 years beyond the expiration of the current licenses to allow continued use of
the facilities for the commercial generation of electricity. BFN Unit 1 license (DPR-33) expires at
midnight on December 20, 2033. BFN Unit 2 license (DPR-52) expires at midnight on June 28,
2034. BFN Unit 3 license (DPR- 68) expires at midnight on July 2, 2036.

In this application, TVA also requests the renewal of specific licenses under 10 CFR Parts 30, 40,
and 70 that are subsumed in or combined with the current operating licenses.

1.1.6 Earliest and Latest Dates for Alterations, if Proposed

The BFN Subsequent License Renewal Application (SLRA) does not require new construction or
modifications beyond normal maintenance. TVA has no plans for refurbishment or replacement
activities, outside of normal maintenance, at BFN associated with SLRA.

1.1.7 Restricted Data

With regard to the requirements of 10 CFR 54.17(f), this application does not contain any
“‘Restricted Data,” as that term is defined in the Atomic Energy Act of 1954, as amended, or other
defense information, and it is not expected that any such information will be part of the licensed
activities.

In accordance with the requirements of 10 CFR 54.17(g), the applicant will not permit any
individual to have access to, or any facility to possess restricted data or classified national
security information until the individual and/or facility has been approved for such access under
the provisions of 10 CFR Parts 25 and/or 95.

1.1.8 Regulatory Agencies

As required by its founding charter, the Tennessee Valley Authority Act of 1933, TVA sets rates
for electric power which will produce revenues sufficient to provide funds for operation,
maintenance, and administration of its power system. No other regulatory agencies have
jurisdiction over TVA's rates and services.

1.1.9 Local News Publications

News publications in circulation near BFN that are considered appropriate to give reasonable
notice of the application are as follows:

The News Courier
410 West Green Street
Athens, AL 35612
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The Decatur Daily
201 1st Ave SE
Decatur, AL 35601

The Huntsville Times
2317 Memorial Pkwy SW
Huntsville, AL 35801

Courier Journal
219 W. Tennessee St.
Florence, AL 35630

1.1.10 Conforming Changes to Standard Indemnity Agreement

10 CFR 54.19(b) requires that license renewal applications include conforming changes to the
standard indemnity agreement, 10 CFR 140.92, Appendix B, to account for the expiration term of
the proposed renewal license.” TVA requests that, as appropriate, conforming changes be made
to Article VII of the indemnity agreement and Item 3 of the Attachment to that agreement,
specifying the extension of agreement until the expiration date of the subsequent renewed facility
operating licenses as sought in this application. TVA understands that no changes may be
necessary for this purpose if the current license numbers for BFN Units 1, 2, and 3 are retained.

1.2 GENERAL LICENSE INFORMATION
1.2.1 Application Updates, Renewed Licenses, and Renewal Term Operation

In accordance with 10 CFR 54.21(b), during NRC review of this application, annual updates to
the application to reflect any change to the current licensing basis that materially affects the
contents of the license renewal application will be provided.

In accordance with 10 CFR 54.21(d), TVA will maintain a summary description in the BFN Final
Safety Analysis Report (FSAR) of programs and activities that are required to manage the effects
of aging for the systems, structures, and components determined to be subject to aging
management during the subsequent period of extended operation, and summaries of the
Time-Limited Aging Analyses (TLAAs) evaluations.

1.2.2 Incorporation by Reference

There are no documents incorporated by reference as part of the application. Any document
references, either in text or in Section 1.7, are listed for information only.

1.2.3 Contact Information

In addition to the BFN service list, all communications concerning this application should be
copied to the following:

Pete Donahue

Director, Subsequent License Renewal
Post Office Box 2000

Decatur, AL 35609-2000
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Tennessee Valley Authority
e-mail: pjdonahue@tva.gov

1.3 PURPOSE

This document provides information required by 10 CFR 54 to support the application for
subsequent renewed licenses for BFN Units 1, 2 and 3. The application contains technical
information required by 10 CFR 54.21 and environmental information required by 10 CFR 54.23.
The information contained herein is intended to provide the NRC with an adequate basis to make
the findings required by 10 CFR 54.29.

1.4 DESCRIPTION OF THE PLANT

BFN Units 1, 2, and 3 are boiling water reactors (BWRs) located on the north shore of Wheeler
Reservoir in Limestone County, Alabama, at Tennessee River Mile (TRM) 294. The site contains
approximately 880 acres and is located approximately 30 miles west of Huntsville, Alabama. The
plant is located on property owned by the United States and in the custody of TVA.

BFN Units 1, 2 and 3 are designed and supplied by General Electric with 251-inch diameter
reactor vessels and 764 fuel assemblies. The primary containment of each unit is a Mark |
design, consisting of a drywell, a suppression chamber in the shape of a torus, and a connecting
vent system between the drywell and the suppression chamber. The reactor building is shared by
all three units. The turbine building, control bay, radwaste building, diesel generator building, and
intake pumping station house equipment used by all three units.

Each BFN unit was originally authorized to operate at steady state reactor core power levels not
in excess of 3293 megawatts thermal (MWt). In 2007, for Unit 1 (ADAMS Accession No.
ML063350404), and 1998, for Units 2 and 3 (ADAMS Accession No. ML020100022), the NRC
granted power uprates allowing the BFN units to be operated at a maximum power level of
3458 MWt based upon original steam flow capability above rated power, improved analytical
techniques, and more current fuel design.

An Extended Power Uprate (EPU) project was undertaken for the three units, resulting in
maximum core power levels of 3952 MWt being approved by the NRC in August 2017 (ADAMS
Accession No. ML17032A120). The bases for these increased allowable power levels included
continuing improvements in analytical techniques, fuel and core design, and plant hardware
modifications, enabling plant power to be increased to approximately 20 percent above original
licensed thermal power.

1.5 APPLICATION STRUCTURE

This license renewal application is structured in accordance with Regulatory Guide 1.188,
“Standard Format and Content for Applications to Renew Nuclear Plant Operating Licenses,” and
NEI 17-01, “Industry Guideline for Implementing the Requirements of 10 CFR Part 54 for
Subsequent License Renewal.” In addition, Section 3, “Aging Management Review Results” and
Appendix B, “Aging Management Programs” are structured to address the guidance provided in
NUREG-2192, “Standard Review Plan for Review of Subsequent License Renewal Applications
for Nuclear Power Plants.” NUREG-2192 (SRP-SLR) references NUREG-2191, “Generic Aging
Lessons Learned for Subsequent License Renewal (GALL-SLR) Report.” NUREG-2191 was
used to determine the adequacy of existing programs for purposes of managing aging and which
existing programs should be augmented for subsequent license renewal. The results of the aging
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management review, using NUREG-2191, have been documented and are illustrated in table
format in Section 3, “Aging Management Review Results” of this application.

The application is divided into the following major sections:

Section 1 — Administrative Information

This section provides the administrative information required by 10 CFR 54.17 and

10 CFR 54.19. It describes the plant and states the purpose for this application. Included in this
section are the names, addresses, business descriptions, and organization and management
descriptions of the applicant, as well as other administrative information. This section also
provides an overview of the structure of the application, general references, and a listing of
acronyms used throughout the application.

Section 2 — Scoping and Screening Methodology for Identifying Structures and Components
Subject to Aging Management Review and Implementation Results

This section describes and justifies the methods used in the integrated plant assessment to
identify those systems, structures, and components subject to an aging management review in
accordance with the requirements of 10 CFR 54.21(a)(2). These methods consist of: 1) scoping,
which identifies the systems, structures, and components that are within the scope of

10 CFR 54.4(a), and 2) screening under 10 CFR 54.21(a)(1), which identifies those in scope
systems, structures, and components that perform their intended function without moving parts
or a change in configuration or properties, and that are not subject to replacement based on a
qualified life or specified time period.

Additionally, the scoping and screening results for systems and structures are described in this
section. Scoping results are presented in Section 2.2, “Plant Level Scoping Results.” Screening
results are presented in Sections 2.3, 2.4, and 2.5.

The screening results consist of lists of passive long-lived mechanical and structural components
that require aging management review. Brief descriptions of mechanical systems and structures
within the scope of subsequent license renewal are provided as background information.
Mechanical system and structure intended functions are provided for in scope systems and
structures. For each in scope system and structure, components requiring an aging management
review are identified; associated component intended functions are identified; and appropriate
reference to the Section 3 table providing the aging management review results is made.

Electrical components and selected structural components, such as electrical insulation for
electrical cables and connections and component supports, respectively, were evaluated as
commodities. Under the commodity approach, components were evaluated based upon common
environments and materials. Components requiring an aging management review are presented
in Sections 2.4 and 2.5. Component intended functions and reference to the applicable Section 3
table is provided.

The descriptions of systems in Section 2 identify subsequent license renewal boundary drawings
that depict the components subject to aging management review for mechanical systems. These
drawings are provided in a separate submittal.
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Section 3 — Aging Management Review Results

10 CFR 54.21(a)(3) requires a demonstration that the effects of aging will be adequately
managed so that the intended functions will be maintained consistent with the current licensing
basis throughout the subsequent period of extended operation. Section 3 presents the results of
the aging management reviews. Section 3 provides the link between the scoping and screening
results provided in Section 2, the Aging Management Programs (AMPs) provided in Appendix B,
and the TLAA evaluations provided in Section 4.

Aging management review results are presented in tabular form, in a format in accordance with
NUREG-2192, “Standard Review Plan for Review of Subsequent License Renewal Applications
for Nuclear Power Plants.” For mechanical systems, Aging Management Review (AMR) results
are provided in Sections 3.1 through 3.4 for the Reactor Vessel, Internals, and Reactor Coolant
System; Engineered Safety Features and Reactor Core Isolation Cooling System; Auxiliary
Systems; and Steam and Power Conversion Systems, respectively. AMR results for
Containments, Structures, and Component Supports are provided in Section 3.5. AMR results for
electrical and instrumentation and controls (I&C) Systems are provided in Section 3.6.

Tables are provided in each of these sections in accordance with NUREG-2192, which provide
AMR results for components, materials, environments, and aging effects which are addressed in
NUREG-2191, and information regarding the degree to which the proposed AMPs are consistent
with those recommended in NUREG-2191.

Section 4 — Time-Limited Aging Analyses

TLAAs, as defined in 10 CFR 54.3, are listed in this section. This section includes a screening of
the generic TLAAs identified in NUREG-2192 and the results of a review of the current licensing
basis for plant-specific TLAAs. This section includes a summary of the time-dependent aspects
of the analyses. A demonstration is provided to show that the analyses remain valid for the
subsequent period of extended operation, the analyses have been projected to the end of the
subsequent period of extended operation, or the effects of aging on the intended function(s) will
be adequately managed for the subsequent period of extended operation, consistent with

10 CFR 54.21(c)(1)(i)-(iii).

Appendix A — Final Safety Analysis Report Supplement

As required by 10 CFR 54.21(d), the FSAR supplement contains a summary of activities credited
for managing the effects of aging for the subsequent period of extended operation. In addition,
summary descriptions of TLAA evaluations are provided. NUREG-2191 Tables X-01 and XI-01,
FSAR Supplement Summaries for GALL-SLR Report Chapters X and XI Aging Management
Programs, respectively, were used as guidance for the content of the applicable AMP
summaries. Following issuance of the subsequently renewed licenses, the information contained
in this appendix, as updated through the NRC review process, will be incorporated into the
FSAR.

Appendix B — Aging Management Programs

Appendix B describes the programs and activities that are credited for managing aging effects for
components and structures during the subsequent period of extended operation based upon the
AMR results provided in Section 3. Sections B.2 and B.3 discuss those programs that are
contained in Section XI and Section X, respectively, of NUREG-2191. A description of the AMP is
provided and a conclusion is drawn based upon the results of an evaluation to each of the ten
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elements provided in NUREG-2191. In some cases, exceptions and justifications for managing
aging are provided for specific NUREG-2191 program elements. Additionally, operating
experience related to the AMP is provided, including an assessment of the effectiveness of aging
management activities in place for the initial period of extended operation, where applicable.

Appendix C — Response to BWRVIP License Renewal Applicant Action ltems

This Appendix provides the requested responses to applicant action items contained in the NRC
Safety Evaluation Reports associated with NRC approved Boiling Water Reactor Vessel and
Internals Project (BWRVIP) reports.

Appendix D — Technical Specification Changes

This Appendix satisfies the requirement in 10 CFR 54.22 to identify technical specification
changes or additions necessary to manage the effects of aging during the subsequent period of
extended operation.

Appendix E — Applicant’s Environmental Report - Operating License Renewal Stage

This Appendix satisfies the requirements of 10 CFR 54.23 to provide a supplement to the
environmental report that complies with the requirements of subpart A of 10 CFR Part 51 for BFN
Units 1, 2 and 3.

1.6 ACRONYMS

Acronym Meaning

AAC All Aluminum Conductor

AC Alternating Current

ACAR Aluminum Conductor Aluminum Alloy Reinforced
ACI American Concrete Institute

ACSR Aluminum Conductor Steel Reinforced
ACSS Aluminum Conductor Steel Supported
ADHR Alternate Decay Heat Removal

ADS Automatic Depressurization System
AERMs Aging Effects Requiring Management
AISC American Institute of Steel Construction
ALE Adverse Localized Environment

ALT Alternate Leakage Treatment

AMP Aging Management Program

AMR Aging Management Review

ANSI American National Standards Institute
AOT Abnormal Operational Transient

ARI Alternate Rod Insertion

ART Adjusted Reference Temperature
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Acronym Meaning

ASCE American Society of Civil Engineers

ASME American Society of Mechanical Engineers
ASR Alkali-Silica Reaction

AST Alternative Source Term

ASTM American Society for Testing and Materials
ATWS Anticipated Transient Without Scram
AWWA American Water Works Association

BFN Browns Ferry Nuclear Plant

BLEU Blended Low Enriched Uranium

BTP Branch Technical Position

BWR Boiling Water Reactor

BWRVIP Boiling Water Reactor Vessel and Internals Project
C (°C) Degrees Celsius

CAD Containment Atmosphere Dilution

CAP Corrective Action Program

CASS Cast Austenitic Stainless Steel

CBS Containment Biological Shield

CcCw Condenser Circulation Water

CF Chemistry Factor

CFR Code of Federal Regulations

CGU Commercial Grade Uranium

CLB Current Licensing Basis

CLTP Current Licensed Thermal Power

CMAA Crane Manufacturers Association of America
CMTR Certified Material Test Report

CO, Carbon Dioxide

CO,/FP Carbon Dioxide Storage Fire Protection/Purging
CR Condition Report

CRD Control Rod Drive

CRGT Control Rod Guide Tube

CREV Control Room Emergency Ventilation
CRHZ Control Room Habitability Zone

CS Carbon Steel

CSST Common Station Service Transformer
CTT Cooling Tower Transformer

CTWS Closed Treated Water Systems
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Acronym Meaning

CUF Cumulative Usage Factor

CUFg, Environmentally Adjusted Cumulative Usage Factor
DBA Design Basis Accident

DBE Design Basis Event

DC Direct Current

DCD Design Criteria Document

DCV Directional Control Valve

DDFP Diesel-Driven Fire Protection

DOE Department of Energy

DORT Discrete Ordinates Transfer

DP Differential Pressure

dpa Displacement Per Atom

EAF Environmentally-Assisted Fatigue
ECCS Emergency Core Cooling System

EDG Emergency Diesel Generator

EECW Emergency Equipment Cooling Water
EG-R Electronic Governor

EHPM Emergency High Pressure Makeup
EMA Equivalent Margin Analysis

EFPY Effective Full Power Years

EOI End of Interval

EOL End of Life

EPDM Ethylene-Propylene Diene Monomer
EPR Ethylene-Propylene Rubber

EPRI Electric Power Research Institute

EPU Extended Power Uprate

ERFBS Electrical Raceway Fire Barrier System
EQ Environmental Qualification

ESF Engineered Safety Features

EVT Enhanced Visual Examination

EWR Engineering Work Request

F (°F) Degrees Fahrenheit

FAC Flow-Accelerated Corrosion

Fen Environmentally Assisted Fatigue Correction Factor
FERC Federal Energy Regulatory Commission
FLEX Diverse and Flexible Coping Strategies
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Acronym Meaning

FP Fire Protection

FPRA Fire Probabilistic Risk Assessment

FPRM Fire Protection Requirements Manual

FSAR Final Safety Analysis Report

FSER Final Safety Evaluation Report

ft feet or foot

GALL-SLR | Generic Aging Lessons Learned for Subsequent License Renewal (GALL-SLR)
Report - NUREG-2191

GE General Electric

GEH General Electric Hitachi

GL Generic Letter

GSI Generic Safety Issue

HCF High Cycle Fatigue

HCU Hydraulic Control Unit

HELB High Energy Line Break

HEPA High Efficiency Particulate Air

HEU High Enriched Uranium

HH Handhole

HPCI High Pressure Coolant Injection

HPFP High Pressure Fire Protection

HVAC Heating, Ventilation, and Air Conditioning

HVI High Voltage Electrical Insulator

HWC Hydrogen Water Chemistry

1&C Instrumentation and Controls

IASCC Irradiation Assisted Stress Corrosion Cracking

ICMH In-Core Monitor Housing

ID Inside Diameter

IE Inspection and Enforcement

IEEE Institute of Electrical and Electronics Engineers

IGSCC Intergranular Stress Corrosion Cracking

ILRT Integrated Leak Rate Test

IN Information Notice

INPO Institute of Nuclear Power Operations

IPA Integrated Plant Assessment

ISFSI Independent Spent Fuel Storage Installation

ISI Inservice Inspection

ISG Interim Staff Guidance
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Acronym Meaning

ISP Integrated Surveillance Program
JP Jet Pump

KSI Kilo pounds per square inch

kV Kilovolt

LAS Low Alloy Steel

Ibs pounds

LCO Limiting Condition of Operation
LERF Large Early Release Frequency
LLRT Local Leak Rate Test

LLRW Low Level Radioactive Waste
LOCA Loss-of-Coolant Accident

LPCI Low Pressure Coolant Injection
LRA License Renewal Application

LST Lowest Service Temperature

LTTIP Long-Term Torus Integrity Program
MEB Metal Enclosed Bus

MELLLA+ Maximum Extended Load Line Limit Analysis Plus
MeV Million Electron Volts

MH Manhole

MIC Microbiologically Influenced Corrosion
MoS, Molybdenum Disulfide

MPa Mega-Pascal

MSIV Main Steam Isolation Valve

MSRV Main Steam Relief Valve

MWt Megawatts-thermal

n/cm?2 neutrons per square centimeter
NACE National Association of Corrosion Engineers
NBA Nickel-Based Alloy

NDE Non-Destructive Examination

NDT Nil-Ductility Temperature

NDTT Nil-Ductility Transition Temperature
NEI Nuclear Energy Institute

NESC National Electrical Safety Code
NFPA National Fire Protection Association
NMCA Noble Metals Chemical Addition
NOI Notice of Indication
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Acronym Meaning

NPS Nominal Pipe Size

NQAP Nuclear Quality Assurance Plan

NRC Nuclear Regulatory Commission
NSPC Nuclear Safety Performance Criteria
NSR Nonsafety-related

NSSS Nuclear Steam Supply System

NTTF Near Term Task Force

NUMARC | Nuclear Utility Management and Resources Council
NWC Normal Water Chemisty

OBE Operational Basis Earthquake
occw Open-Cycle Cooling Water

OE Operating Experience

OLNC Online Noble Chemistry

OLTP Original Licensed Thermal Power
PAU Physical Analysis Unit

PEO Period of Extended Operation

P&IDs Piping and Instrumentation Diagrams
PM Preventive Maintenance

PSI Pounds per square inch

P-T Limit Pressure-Temperature Limit

PUAR Plant Unique Analysis Report

PVC Polyvinyl Chloride

PWR Pressurized Water Reactor

QA Quality Assurance

RA Area Reduction

RAI Request for Additional Information
RAMA Radiation Analysis Modeling Application
RCIC Reactor Core Isolation Cooling
RCPB Reactor Coolant Pressure Boundary
RCS Reactor Coolant System

RCW Raw Cooling Water

RFP Reactor Feedwater Pump

RG Regulatory Guide

RHR Residual Heat Removal

RHRSW Residual Heat Removal Service Water
RPT Recirculation Pump Trip
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Acronym Meaning

RT max Maximum Reference Temperature

RTnDT Nil-Ductility Transition Reference Temperature

RPV Reactor Pressure Vessel

RPVII Reactor Pressure Vessel Internals Inspection

RSD Replacement Steam Dryer

RV Reactor Vessel

RVI Reactor Vessel Internals

RVID Reactor Vessel Integrity Database

RWCU Reactor Water Cleanup

SBO Station Blackout

SBR Sand Bed Region

SCC Stress Corrosion Cracking

SDBR Shutdown Board Room

SDG Supplemental Diesel Generator

SE Safety Evaluation

SEI Structural Engineering Institute

SER Safety Evaluation Report

SG Steam Generator

SGTS Standby Gas Treatment System

SJAE Steam Jet Air Ejector

SLC Standby Liquid Control

SLR Subsequent License Renewal

SLRA Subsequent License Renewal Application

SPEO Subsequent Period of Extended Operation

SR Safety-Related or Silicone Rubber

SRM Source Range Monitor

SRV Safety Relief Valve

SRP-SLR Standard Review Plan for Review of Subsequent License Renewal Applications
for Nuclear Power Plants - NUREG-2192

SS Stainless Steel

SSCs Systems, Structures, and Components

SSE Safe Shutdown Earthquake

SSLR Supplemental Subsequent License Renewal

TAP Torus Attached Piping

TLAAs Time-Limited Aging Analyses

TRM Tennessee River Mile
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Acronym Meaning

TS Technical Specifications

TVA Tennessee Valley Authority
USAS USA Standard

USE Upper-Shelf Energy

USST Unit Station Service Transformer
uT Ultrasonic (Volumetric) Test

uv Ultraviolet

Vv Volt

VFD Variable Frequency Drive

VT Visual Test

WANO World Association of Nuclear Operators
WLI Water Level Instrumentation
WO Work Order

XLPE Cross-Linked Polyethylene

1.7 GENERAL REFERENCES

1.7.1

1.7.2

1.7.3

1.7.4

1.7.5

1.7.6

1.7.7

1.7.8

1.7.9

10 CFR 54, “Requirements for Renewal of Operating Licenses for Nuclear Power Plants”

NEI 95-10, Revision 6, “Industry Guideline for Implementing the Requirements of
10 CFR Part 54 — The License Renewal Rule,” June 2005

NEI 17-01, “Industry Guideline for Implementing the Requirements of 10 CFR Part 54 for
Subsequent License Renewal,” December 2017

Regulatory Guide 1.188, Revision 2, “Standard Format and Content for Applications to
Renew Nuclear Power Plant Operating Licenses”

NUREG-2192, Revision 0, “Standard Review Plan for Review of Subsequent License
Renewal Applications for Nuclear Power Plants”

NUREG-2191, Revision 0, “Generic Aging Lessons Learned for Subsequent License
Renewal (GALL-SLR) Report

10 CFR 50.48, “Fire Protection”

10 CFR 50.49, “Environmental Qualification of Electric Equipment Important to Safety for
Nuclear Power Plants”

10 CFR 50.62, “Requirements for Reduction of Risk from Anticipated Transients Without
Scram (ATWS) Events for Light-Water-Cooled Nuclear Power Plants”

1.7.10 10 CFR 50.63, “Loss of All Alternating Current Power”
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1.7.11 10 CFR 50.65, “Requirements for Monitoring the Effectiveness of Maintenance at Nuclear
Power Plants”

1.7.12 10 CFR 50, Appendix B, “Quality Assurance Criteria for Nuclear Power Plants and Fuel
Reprocessing Plants”

1.7.13 10 CFR 51, “Environmental Protection Regulations for Domestic Licensing and Related
Regulatory Functions”

1.7.14 NUREG-0933, “Resolution of Generic Safety Issues,” U.S. Nuclear Regulatory
Commission, Supplement 35
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2.0 SCOPING AND SCREENING METHODOLOGY FOR IDENTIFYING STRUCTURES AND
COMPONENTS SUBJECT TO AGING MANAGEMENT REVIEW, AND
IMPLEMENTATION RESULTS

This section describes the process for identifying structures and components subject to aging
management review in Browns Ferry Nuclear Plant (BFN) subsequent license renewal (SLR)
integrated plant assessment (IPA). For the systems, structures, and components (SSCs) within
the scope of subsequent license renewal, 10 CFR 54.21(a)(1) requires the license renewal
applicant to identify and list those structures and components subject to Aging Management
Review (AMR). 10 CFR 54.21(a)(2) further requires that the methods used to implement the
requirements of 10 CFR 54.21(a)(1) be described and justified. Section 2 of this application
satisfies these requirements.

The scoping and screening process is performed in two steps. Scoping refers to the process of
identifying the plant systems and structures that are to be included within the scope of
subsequent license renewal in accordance with 10 CFR 54.4. The intended functions that are the
bases for including the systems and structures within the scope of subsequent license renewal
are also identified during the scoping process. Screening is the process of determining which
components associated with the in scope systems and structures are subject to an aging
management review in accordance with 10 CFR 54.21(a)(1) requirements. A detailed description
of the BFN scoping and screening process is provided in Section 2.1.

The scoping and screening methodology is consistent with the guidelines presented in Nuclear
Energy Institute (NEI) 17-01, “Industry Guideline for Implementing the Requirements of

10 CFR Part 54 for Subsequent License Renewal” (Reference 1.7.3). The plant level scoping
results identify the systems and structures within the scope of SLR in Section 2.2. The screening
results identify components subject to aging management review as described in Section 2.3 for
mechanical systems, Section 2.4 for structures and component supports, and Section 2.5 for
electrical and instrumentation and control systems.
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2.1 SCOPING AND SCREENING METHODOLOGY

2.1.1 Introduction

This introduction provides an overview of the scoping and screening process used at BFN.
Subsequent sections provide details of how the process is implemented.

The initial step in the scoping process is to define the entire plant in terms of systems and
structures. Each of these systems and structures were evaluated against the scoping criteria in
10 CFR 54.4(a)(1), (a)(2), and (a)(3), to determine if the system or structure performs or supports
a safety-related intended function, if system or structure failure could prevent the satisfactory
accomplishment of a safety-related function, or if the system or structure performs functions that
demonstrate compliance with the requirement of one of the SLR regulated events. The intended
function(s) that are the bases for including systems and structures within the scope of SLR are
also identified.

Systems that contain mechanical components such as pumps, piping, valves, etc., are
addressed as mechanical systems. A mechanical system is included within the scope of SLR if
any portion of the system met the scoping criteria of 10 CFR 54.4. Mechanical systems
determined to be within the scope of SLR are then further evaluated to determine those system
components that are required to perform or support the identified system intended function(s).

SLR system descriptions were developed for each in scope mechanical system and are included
in Section 2.3. These descriptions include relevant information from system descriptions included
in the Final Safety Analysis Report (FSAR). The in scope boundaries of mechanical systems are
identified. These boundaries are depicted on the subsequent license renewal boundary drawings
by the use of boundary flags which identify SLR system interfaces. The in scope boundaries of
the mechanical systems and in scope mechanical components are shown highlighted in red or
blue. Mechanical components that are required to perform or support safety-related functions or
are required to demonstrate compliance with one of the SLR regulated events are shown
highlighted in red.

Nonsafety-related mechanical components that are included within the scope of SLR because
they provide structural support to safety-related SSCs are shown highlighted in blue.
Nonsafety-related mechanical components that are included within the scope of SLR because
component failure could prevent the accomplishment of a safety-related function due to potential
spatial interaction with safety-related SSCs are shown highlighted in blue. Additional details on
system scoping evaluations and boundary drawing development are provided in Section 2.1.5.

A structure is included within the scope of SLR if any portion of the structure met the scoping
criteria of 10 CFR 54.4. Structures are further evaluated to determine those structural
components that are required to perform or support the identified structure intended function(s).
SLR structure descriptions are developed for each in scope structure and are included in
Section 2.4. These descriptions include relevant information from structure descriptions included
in the FSAR. The structures that are within the scope of SLR are highlighted in red on the site
plan. Additional details on structure scoping evaluations and boundary drawing development are
provided in Section 2.1.5.

For the purposes of system level scoping, a bounding approach is used for plant electrical and
instrumentation and control (I&C) systems. The electrical and 1&C systems are all included in the
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scope of SLR. Electrical and I&C components in mechanical systems are also included in the
scope of SLR. Intended functions for electrical and 1&C systems are not identified since the
bounding scoping approach makes it unnecessary to determine if an electrical or I&C system has
an intended function. This method does not prevent elimination of commodity groups or specific
plant systems from aging management review during the screening process. The 10 CFR 54.21
screening process eliminates commodities that are active, short lived, or do not perform a SLR
intended function.

The one exception to this bounding approach methodology for electrical and I&C systems is to
provide a scoping evaluation for components and commaodities associated with providing offsite
power to the plant, i.e., switchyard equipment. Scoping evaluation of this “system” is performed
based on Nuclear Regulatory Commission (NRC) guidance in NUREG-2192, “Standard Review
Plan for Review of Subsequent License Renewal Applications for Nuclear Power Plants,”
Section 2.5.2.1.1 (Reference 1.7.5). This guidance identifies that the plant system portion of the
offsite power system that is used to connect the plant to the offsite power source meets scoping
criteria under 10 CFR 54.4(a)(3).

After completion of the scoping and boundary evaluations, the screening process is performed to
evaluate the structures and components within the scope of SLR to identify the long-lived and
passive structures and components subject to an AMR. In addition, the passive intended
functions of structures and components subject to AMR are identified. Additional details on the
screening process are provided in Section 2.1.6.

Selected components, such as component supports, hazard barriers and elastomers, electrical
and instrumentation enclosures, and passive electrical components, are scoped and screened
as commodities. As such, they were not evaluated with the individual system or structure, but
were evaluated collectively as a commodity group. To support screening, passive structural
commodities and passive electrical commodities are identified. Commodity groups utilized are
consistent with Table 2.1-6 of NUREG-2192 (Reference 1.7.5).

2.1.2 Information Sources Used for Scoping and Screening

A number of different current licensing basis (CLB) and design basis information sources were
utilized in the scoping and screening process. The CLB for BFN is consistent with the definition
provided in 10 CFR 54.3. The significant source documentation is discussed below.

These source documents are available in hard copy or electronic format. Document records such
as licensing correspondence and NRC Safety Evaluation Reports (SERs) are available in a
searchable database, such that applicable documents can be identified and located by searching
the appropriate topic.

2.1.2.1 Final Safety Analysis Report

The BFN FSAR, which is updated regularly in accordance with the requirements of
10 CFR 50.71(e), provided significant input for system and structure descriptions and functions.

2.1.2.2 Safe Shutdown Analysis Calculation

The BFN Safe Shutdown Analysis calculation was used as the primary source document to
identify safety-related functions for systems. This calculation is a living document that
systematically describes how each system is utilized in the documented safety analysis for each
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applicable event and summarizes the required systems' functions for safe shutdown for
transients, accidents, and special events (e.g, external events and other events of regulatory
concern, such as shutdown without control rods). The Safe Shutdown Analysis calculation
documents the system safety actions for which credit has been taken in the FSAR, Reload
Analyses, and other licensing communications concerning transient, accident, and special
events.

2.1.2.3 Environmental Qualification Documentation Packages

Environmental Qualification Documentation Packages provide a compilation of documentation
that supports environmental qualification for a given BFN component or equipment type and
includes requirements for maintaining qualification of that component or equipment type for the
life of the plant. The list of BFN components that are within the scope of 10 CFR 50.49 is
maintained as part of the BFN component database (i.e., Master Equipment List).

2.1.2.4 Design Criteria Documents

System Design Criteria Documents (DCDs) are available for selected BFN systems. DCDs
provide detailed descriptions of the associated system design basis, including system functions
and design requirements. The system DCDs were reviewed, when available, during the system
scoping review.

2.1.2.5 Engineering Drawings

Engineering drawings at BFN provide system, structure, and component configuration details
and safety classification information. These drawings were utilized to determine SSC functional
requirements and materials of construction in support of scoping and screening evaluations.

2.1.2.6 Controlled Plant Component Database

BFN maintains a controlled plant component database (i.e., Master Equipment List) containing
integrated design and maintenance information. The Master Equipment List is maintained within
the Maximo enterprise asset management software. The plant component database lists plant
components at the level of detail for which discrete maintenance or modification activities are
typically performed. The database provides a comprehensive listing of plant components and
their quality classifications. Unique equipment component tag numbers identify each component
in the database.

2.1.2.7 NFPA 805 Fire Protection Report

The scope of the BFN Fire Protection Program is based on 10 CFR 50.48(a) and National Fire
Protection Association (NFPA) 805 as referenced in 10 CFR 50.48(c). The NFPA 805 Fire
Protection Report describes the fire protection configuration for the confinement, detection, and
suppression of fires, and demonstrates the capability to achieve and maintain safe and stable
conditions in the event of a fire, in support of the Fire Protection Program functions.

2.1.2.8 Other CLB References

* NRC Safety Evaluation Reports and Safety Evaluations include NRC staff review of BFN
licensing submittals. Some of these documents may identify licensee commitments.

e Technical Specifications provide safety limits, limiting conditions for operation, and
surveillance requirements applicable to SSCs whose functions are critical to safety.
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e Technical Specifications Bases provide the SSC functional characteristics that underlie
the Technical Specification limits and requirements.

e Licensing correspondence includes relief requests, Licensee Event Reports, and
responses to NRC communications such as NRC bulletins, generic letters, or
enforcement actions. Some of these documents may contain licensee commitments.

¢ Engineering evaluations and calculations can provide additional information about the
requirements or characteristics associated with the evaluated systems, structures, or
components.

2.1.3 Technical Basis Documents

Technical basis documents (Task Reports) are prepared in support of the BFN SLR project.
These Task Reports contain technical evaluations and bases for decisions or positions
associated with SLR requirements as described below. Task Reports are prepared, reviewed,
and approved in accordance with controlled project procedures, and are based on the CLB
source documents described in Section 2.1.2.

2.1.3.1 Subsequent License Renewal Systems and Structures List

One of the first steps necessary to begin the SLR scoping process is to identify a comprehensive
list of plant systems and structures to be evaluated for SLR scoping. A Task Report was
prepared to establish this list and to document the basis for the list. While the Maximo equipment
database list of BFN systems and structures is the primary source for identifying plant systems
and structures appropriate for SLR consideration, other sources of information were reviewed to
ensure that all plant systems and structures were identified. The other resources were evaluated
for additional information and insight to ensure the list of plant systems and structures is
complete: the initial BFN License Renewal Application (LRA); site drawings; the structures’ DCD;
the BFN FSAR; the Master Equipment List and other plant design/licensing basis documents.

Once the plant systems and structures are identified, each of them is evaluated to determine how
to organize them for SLR consideration. In general, plant systems align with SLR systems at
BFN. For scoping, BFN does not “realign” system components. However, for screening and
aging management reviews, when a plant system contains components which support the basic
function of a different plant system, those components have been administratively realigned to
that other system for subsequent license renewal purposes. In addition, in some cases in scope
components of a system are evaluated separately in commodity groups. For example, electrical,
instrumentation and control isolation components in nonsafety-related systems separating the
nonsafety-related system from a safety-related system, are included in scope as electrical
commodities, evaluated by the spaces approach. This approach is consistent with the NRC
guidance in NUREG-2192, Section 2.2.3.1 (Reference 1.7.5).

Commodity groups are also established, during the screening process, to facilitate a focused
aging management review process. These commodity groups include electrical and
instrumentation enclosures, component supports, penetrations and sleeves, and other general
categories which are common to many systems and structures. This allows for evaluation in one
location rather than in each system or structure in which they are applicable.

Once the systems and structures are identified, BFN systems and structures were grouped into
the following categories:

e Reactor Vessel, Internals, and Reactor Coolant System
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e Engineered Safety Features and Reactor Core Isolation Cooling System
e Auxiliary Systems

e Steam and Power Conversion System

e Containments, Structures and Component Supports

e Electrical and 1&C Systems

This grouping of the BFN systems and structures is based on BFN FSAR and the guidance of
NUREG-2191, “Generic Aging Lessons Learned for Subsequent License Renewal (GALL-SLR)
Report” (Reference 1.7.6). The complete list of systems and structures evaluated for SLR is
provided in Table 2.2-1.

Certain structures and equipment were excluded at the outset because they are not considered
to be systems, structures, or components that are part of the CLB and do not have design or
functional requirements related to the 10 CFR 54.4(a)(1), (a)(2), or (a)(3) scoping criteria. These
include: driveways and parking lots, temporary equipment, health physics equipment, portable
measuring and testing equipment, tools, and motor vehicles.

Those systems for which no functions are identified as satisfying any of the three scoping criteria
are classified as systems outside the scope of license renewal, and no further evaluation is
performed.

2.1.3.2 Identification of Safety-Related Systems and Structures

Safety-related systems and structures are included within the scope of SLR in accordance with
10 CFR 54.4(a)(1) scoping criterion. BFN plant systems and structures that have been designed
to safety-related standards are identified in the FSAR. BFN plant components that have been
classified as safety-related are identified as “SR” in the controlled safety classification data field
in the controlled plant component database. BFN safety classification procedures are reviewed
against the SLR “Safety-related” scoping criterion in 10 CFR 54.4(a)(1), to confirm that BFN
safety-related classifications are consistent with SLR requirements. This review is included in a
Task Report. The Task Report also provides summary lists of the systems and structures that are
safety-related at BFN.

The TVA Nuclear Quality Assurance Plan definition of safety-related is as follows:

Safety-related structures, systems, and components - Those items that are necessary to ensure:
e The integrity of the reactor coolant pressure boundary.
e The capability to shut down the reactor and maintain it in a safe shutdown condition.

¢ The capability to prevent, or mitigate the consequences of an accident which could result
in potential offsite exposures comparable to the applicable guideline exposures of
10 CFR 50.34(a)(1) or 10 CFR 100.11, as applicable.

This definition of safety-related SSCs is similar to the 10 CFR 54.4(a)(1) definition of
safety-related SSCs, with the following exceptions:

Design Basis Events

The License Renewal Rule 10 CFR 54.4(a)(1) specifically refers to design basis events as
defined in 10 CFR 50.49(b)(1), while the BFN definition of safety-related is applied to accidents in
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general terms. For the purposes of identifying SSCs within the scope of SLR, design basis
events were identified using the FSAR and the Safe Shutdown Analysis Calculation, and include
external hazards such as fire, earthquakes, flooding, wind and missiles, and high-energy line
breaks. As such, applicable BFN Design Basis Events (DBEs), as defined in 10 CFR 50.49(b)(1),
have been used for SLR scoping.

Exposure Limits

The guidelines specified in the License Renewal Rule refer to three different Code sections to
address similar accident analyses performed by licensees for different reasons:
10 CFR 50.34(a)(1), 10 CFR 50.67(b)(2), and 10 CFR 100.11.

The guidelines in 10 CFR 50.34(a)(1) are applicable to facilities seeking a construction permit
and are therefore not applicable to BFN.

With respect to 10 CFR 50.67(b)(2) and 10 CFR 100.11, the following discussion is provided. The
FSAR Chapter 14 accident analyses were originally performed to address 10 CFR 100
guidelines. Radiological consequence analyses of the design basis accidents were performed to
support a full-scope implementation of Alternative Source Term (AST) methodology in
accordance with the guidance in Regulatory Guide 1.183. AST radiological consequence
analyses were performed for the four BFN design basis accidents that result in offsite exposures.
These four accidents are the Loss of Coolant Accident, Main Steam Line Break, Refueling
Accident, and Control Rod Drop Accident. The dose consequences for these accidents result in
doses that are within the guidelines of 10 CFR 50.67. On September 27, 2004, the NRC
approved the BFN license amendment request regarding AST per 10 CFR 50.67(b)(2) for offsite
dose exposure as the current licensing basis for BFN (ADAMS Accession No. ML042730028).
As such, the AST analytical methods described in Regulatory Guide 1.183 and dose limits
defined in 10 CFR 50.67 comprise the licensing basis for BFN design basis accidents. Since the
definition of safety-related components as applied to the scoping of components for SLR 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 SLR scope, it does not impact the definition of safety-related.

2.1.3.3 10 CFR 54.4(a)(2) Scoping Criteria

All nonsafety-related SSCs whose failure could prevent satisfactory accomplishment of any of
the functions identified in 10 CFR 54.4(a)(1), are included within the scope of SLR in accordance
with 10 CFR 54.4(a)(2) requirements. To assure complete and consistent application of this
scoping criterion, a Task Report was prepared.

This SLR scoping criteria requires consideration of the following:

1. Functional support - A nonsafety-related SSC that is functionally relied upon in the CLB to (a)
directly support a safety-related SSC in performing its 10 CFR 54.4(a)(1) function or (b)
directly mitigate the consequences of a DBE.

2. Spatial interaction - The effect(s) of nonsafety-related SSC failure on a safety-related
component, such as pipe whip, jet impingement, general flooding, spray, and displacement/
falling.

3. Structural interaction - Occurs in situations where a nonsafety-related piping system physically
connects to a safety-related system and the nonsafety-related system is relied upon to provide
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physical support to the safety-related system up to and including the first anchor (or alternate
anchor) beyond the safety-related/nonsafety-related interface.

The first item is addressed during the scoping process, by identifying the nonsafety-related
systems and structures required to functionally support the accomplishment of a safety-related
intended function under 10 CFR 54.4(a)(1), and then including these supporting systems and
structures in scope of SLR under 10 CFR 54.4(a)(2).

The remaining two items concern nonsafety-related systems with potential physical or spatial
interaction with safety-related SSCs. Scoping of these systems is the subject of NEI 95-10,
Appendix F (Reference 1.7.2), as referred to in NEI 17-01 (Reference 1.7.3). To assure complete
and consistent application of 10 CFR 54.4(a)(2) requirements and NEI 95-10, a Task Report was
prepared. The Task Report includes a review of the CLB references relevant to physical and
spatial interactions.

The Task Report describes the BFN approach to scoping of nonsafety-related systems with a
potential for physical or spatial interaction with safety-related SSCs. The Task Report provides
appropriate documentation to demonstrate that SLR scoping for 10 CFR 54.4(a)(2) meets the
requirements of the license renewal rule and NEI 95-10. Additional detail on the application of the
10 CFR 54.4(a)(2) scoping criterion is provided in Section 2.1.5.2.

2.1.3.4 Scoping for Regulated Events

In accordance with 10 CFR 54.4(a)(3), SLR Task Reports address SLR scoping of SSCs relied
on in safety analyses or plant evaluations to perform a function that demonstrates compliance
with the NRC regulations for Fire Protection, Environmental Qualification, Anticipated Transient
Without Scram, and Station Blackout. The NRC regulations for pressurized thermal shock are
not applicable to the BFN Boiling Water Reactor (BWR) design. These Task Reports are
summarized below:

Fire Protection

The BFN Fire Protection Program is based upon the defense in depth concept. Defense in depth
is achieved by fire prevention, fire detection and mitigation, and maintaining the capability to
place the nuclear fuel in a safe and stable condition should a fire occur. Systems and structures
in the scope of SLR for fire protection include those required for compliance with

10 CFR 50.48(c). Equipment relied on for fire protection includes SSCs credited for fire
prevention, detection, and mitigation in areas containing equipment important to safe operation
of the plant and equipment necessary to place and maintain the nuclear fuel in a safe and stable
condition. The Fire Protection Program is described in the FSAR Section 10.11 and the BFN
NFPA 805 Fire Protection Report.

The fire protection Scoping Task Report summarizes results of a detailed review of the BFN Fire
Protection Program documents that demonstrate compliance with the requirements of 10 CFR
50.48 (Reference 1.7.7). The Task Report provides a list of systems and structures credited in
the BFN Fire Protection Program documents. For the listed systems and structures, the Task
Report also identifies appropriate CLB references. The identified systems and structures are
included within the scope of subsequent license renewal in accordance with 10 CFR 54.4(a)(3)
scoping criteria.
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The fire detection and suppression systems at BFN are plant-wide systems that protect a wide
variety of plant equipment. Not all portions of these systems are required to demonstrate
compliance with 10 CFR 50.48. Some portions of the fire detection and suppression systems
protect plant areas in which a fire would not impact any equipment important to safety or
significantly increase the risk of radioactive releases to the environment. Portions of the fire
suppression and detection systems that are not included within the scope of subsequent license
renewal are identified on the Fire Protection System subsequent license renewal boundary
drawings in black.

Environmental Qualification

Criterion 10 CFR 54.4(a)(3) requires that all SSCs relied on in safety analyses or plant
evaluations to perform a function that demonstrates compliance with the NRC regulations for
Environmental Qualification (EQ) (10 CFR 50.49) be included within the scope of SLR
(Reference 1.7.8).

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

All systems were compared to the list of systems that contain environmentally qualified
equipment as stated in the Master Equipment List of the Maximo equipment database. All
structures were compared to the structures that contain harsh environments as defined by the
BFN Harsh Environmental Data Drawing Series. The EQ Scoping Task Report summarizes the
results of this review. The Task Report provides a list of systems that include EQ components.
The Task Report also provides a list of structures that provide the physical boundaries for the
postulated harsh environments, and contain environmentally qualified electrical equipment.

These systems and structures are included within the scope of SLR in accordance with
10 CFR 54.4(a)(3) scoping criteria.

Anticipated Transient Without Scram

Criterion 10 CFR 54.4(a)(3) requires that all SSCs relied on in safety analyses or plant
evaluations to perform a function that demonstrates compliance with the NRC regulations for
anticipated transient without scram (10 CFR 50.62) be included within the scope of SLR
(Reference 1.7.9).

An Anticipated Transient Without Scram (ATWS) is an anticipated operational occurrence that
generates an automatic scram signal, accompanied by a failure of the reactor protection system
to automatically shutdown the reactor. The ATWS rule (10 CFR 50.62) requires improvements in
the design and operation of light-water cooled water reactors to reduce the likelihood of failure to
automatically shutdown the reactor, and to mitigate the consequences of an ATWS event. BFN
Units 1, 2 and 3 are BWRs.
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For BWRs, the following requirements apply:

¢ Each BWR must have an alternate rod injection (ARI) system with redundant scram air
header exhaust valves. The ARI system must be independent of the existing reactor trip
system.

¢ Each BWR must have a standby liquid control system with defined boron injection
capabilities. Standby liquid control system automatic initiation is not required for plants
issued a construction permit before July 26, 1984, unless already installed. The BFN
standby liquid control system is manually initiated.

e Each BWR must have equipment to trip the recirculation pumps automatically under
conditions indicative of an ATWS.

The ATWS Scoping Task Report summarizes the results of a review of the BFN CLB with respect
to ATWS. The BFN design features to meet the requirements of 10 CFR 50.62 for ATWS
mitigation include:
* ARI system features to satisfy the requirements of 10 CFR 50.62(c)(3). The ARI system is
included in the Control Rod Drive system for SLR.

e Standby Liquid Control system to meet the requirements of 10 CFR 50.62(c)(4).
e ATWS Recirculation Pump Trip (RPT) system to satisfy the requirements of

10 CFR 50.62(c)(5). The ATWS-RPT function is included in the Reactor Recirculation
system for SLR.

The Task Report provides a list of the systems required by 10 CFR 50.62 to reduce the risk from
ATWS events. The Task Report also provides a list of structures that provide physical support
and protection for the ATWS systems. These systems and structures are included within the
scope of SLR in accordance with 10 CFR 54.4(a)(3) scoping criteria.

Station Blackout

Criterion 10 CFR 54.4(a)(3) requires that all SSCs relied upon in safety analyses or plant
evaluations to perform a function that demonstrates compliance with the NRC regulations for
station blackout (10 CFR 50.63) be included within the scope of SLR (Reference 1.7.10).

The Station Blackout (SBO) rule requires each plant to cope with the loss of off-site power
concurrent with the failure of Emergency Diesel Generators (EDGs) in excess of those required
for normal redundancy. For the SBO duration, the plant must be capable of maintaining core
cooling and appropriate containment integrity. SBO coping duration for BFN is four hours. SBO is
postulated as the failure of the two 4.16 kV EDGs that normally feed a respective unit's
480-Volt (V) Alternating Current (AC) shutdown boards concurrent with the loss of all offsite
power. BFN capabilities, commitments, and analyses that demonstrate compliance with

10 CFR 50.63 are documented in FSAR Chapter 8 and in the NRC safety evaluation and
correspondence related to the SBO rule.

The BFN SBO coping strategy is to shutdown the blacked-out unit with equipment powered from
the 250-V Direct Current (DC) battery system. Alternate AC power from Emergency Diesel
Generators (EDGs) in the non-blacked-out units, will be made available to power additional
required heating, ventilation, and air conditioning (HVAC) and common loads. As set forth in
Appendix B of Nuclear Utility Management and Resources Council (NUMARC) 87-00,
“Guidelines and Technical Bases for NUMARC Initiatives Addressing Station Blackout at Light
Water Reactors,” dated August 1991, the Alternate AC will be available within one hour through
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existing cross-ties. The 250-V unit batteries 1, 2, and 3 are adequate to supply the required BFN
Unit 1, Unit 2, and Unit 3 loads for the coping duration of four hours. SBO on Unit 1 is the loss of
EDGs A and C and loss of EDGs B and D for SBO on Unit 2. SBO on Unit 3 is the loss of

EDGs 3A and 3C. Considering the failure of one EDG in each of non-blacked out units (A or C for
Unit 1, B or D for Unit 2, and 3A or 3C for Unit 3), and additional failure of EDG 3B or 3D, a
minimum of three diesel generators remain available for SBO. These provide sufficient power to
supply required HVYAC and common loads.

The NUREG-2192 (Reference 1.7.5) guidance on scoping of equipment relied on to meet the
requirements of the SBO rule (10 CFR 50.63) for SLR has been incorporated into the BFN
scoping methodology. In accordance with the NUREG-2192, the SSCs required to cope with and
recover from the SBO event are included within the scope of SLR.

Coping is defined as the period of time when the station’s offsite sources and on-site ac sources
(i.e., EDGs) are unavailable. Coping assessments are performed for condensate inventory, Class
1E battery capacity, compressed air, loss of ventilation, and containment isolation. As stated
above, BFN is a four-hour coping duration plant, and the coping analysis credits an Alternate AC
source. Consistent with the first license renewal application and aligned with the SLR scoping
methodology, the SBO Alternate AC source is included in the scope of SLR. The SLR boundary
for the SBO Alternate AC source was established based on BFN current licensing basis.

Figures 2-1, 2-2, and 2-3 show the Alternate AC source components and the connection to BFN
safety-related buses.

Recovery is defined as the repowering of the plant AC distribution system from offsite sources or
onsite emergency AC sources. In alignment with the SLR scoping methodology, for BFN SBO,
the boundary between the offsite transmission system and the plant electrical distribution system
has been defined for each of the incoming offsite sources.

The off-site and on-site AC Electrical Power Distribution System consist of the off-site AC power
sources (preferred normal and alternate power sources), and the Class 1E onsite standby

AC power sources (emergency diesel generators). The Class 1E AC distribution system is
divided into redundant divisions, so loss of any one division does not prevent the minimum safety
functions from being performed. Each of four 4kV shutdown boards has two off-site power
supplies available and a single emergency diesel generator. An off-site circuit consists of
breakers, transformers, switches, interrupting devices, bus, cabling, protective relaying, and
controls required to transmit power from the off-site transmission network to the 4 kV shutdown
boards. Off-site power is supplied to the 161 kV and 500 kV switchyards from the transmission
network by seven transmission lines (two 161 kV lines and five 500 kV lines).

The following nonsafety-related electrical systems and structures are in the scope of 10 CFR 54
because they contain components that meet the criteria of 10 CFR 54.4(a)(3) for SBO offsite
power restoration:

e System 57 - Electrical Distribution System (including 500 kV/161 kV Offsite Power
System, 4 kV and 480 VAC Distribution Systems)

e System 202 - 4 kV Unit Boards

e System 204 - 4 kV Unit Start Board and Bus

e System 210 - 4 kV Bus Tie Board

e System 211 - 4 kV Shutdown Boards and Buses
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e System 236 - Main Transformers

e System 243 - Unit Station Service Transformer

e System 245 - Common Station Service Transformer
e System 248 - 250 VDC Power System

e System 282 - 250 VDC Distribution Boards

e Transformer Yard

e 161 kV Switchyard

e 500 kV Switchyard

The portions of the nonsafety-related plant AC electrical systems required for SBO extend:

e From the first active component in the 500 kV switchyard, through main transformer 1 and
unit station service transformer 1A or 1B to a 4kV unit board. That unit board feeds 4kV
shutdown bus 1 or 2, which then feeds the Unit 1 and 2 4kV shutdown boards and 4kV
bus tie board, which feeds Unit 3 4kV shutdown boards.

e From the first active component in the 500 kV switchyard, through main transformer 2 and
unit station service transformer 2A or 2B to a 4kV unit board. That unit board feeds 4kV
shutdown bus 1 or 2, which then feeds the Unit 1 and 2 4kV shutdown boards and 4kV
bus tie board, which feeds Unit 3 4kV shutdown boards.

e From the first active component in the Trinity or Athens 161 kV transmission system,
through common station service transformer A or B to start bus 1A or 1B via the 4kV unit
start board, then to a 4kV unit board. That unit board feeds 4kV shutdown bus 1 or 2,
which then feeds the Unit 1 and 2 4kV shutdown boards and also feeds the Unit 3 4kV
shutdown boards via the 4kV bus tie board.

¢ From the first active component in the 500 kV switchyard, through main transformer 3 and
unit station service transformer 3A or 3B to 4kV unit board(s) 3A, 3B, and/or 3C. Each
unit board feeds two of the Unit 3 4kV shutdown boards.

This boundary is consistent with NRC standard review plan for SLR, NUREG-2192,

Section 2.5.2.1.1 (Reference 1.7.5) for the boundary for the SBO recovery path. The NUREG
states that the in scope plant system portion of the offsite power system that is used to connect
the offsite power source is the equipment out to the first circuit breaker with the offsite distribution
system. This typically includes equipment in the switchyard with the boundary point being a
component that operates at transmission system distribution voltage. Control circuits and
structures associated with in scope switchyard components are included in the scope for SLR.
See Figures 2-1, 2-2, and 2-3 for the BFN SBO recovery path boundary.

The SBO Scoping Task Report summarizes the results of a review of the BFN CLB with respect
to SBO. The Task Report provides lists of systems and structures credited in BFN SBO
evaluations. For the listed systems and structures, the Task Report also identifies appropriate
CLB references. These systems and structures are included within the scope of SLR in
accordance with 10 CFR 54.4(a)(3) scoping criteria.
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Figure 2-1, BFN Unit 1/2 SBO Alternate AC Source and Recovery Path Boundaries
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Figure 2-2, BFN Unit 1/2 SBO Alternate AC Source and Recovery Path Boundaries (continued)
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Figure 2-3, BFN Unit 3 SBO Alternate AC Source and Recovery Path Boundaries
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